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Northern Pacific Ry.. 100,000-Ib. Steel Car.
Northern Pacific Ry., Locomotive Opera-
tion

Northern Pacific, Coaling Station
Northern Pacific, Weed Burner

67

91

167*

375

272

13««

1E5

164

92

235*

181*

,
46*

335*

4eo

274

345*

Ogdensburg & Lake Champlain Locomo-
tive 103«

Oils. Maumene's Test for 214

Oil Fuel in English Navy 308
Oil as Scale Remover 369
"Oregon," Wonderful Trip of 30g
"Oregon," Guns on the 342

Packing for Rods 37$«

Paints, Lead vs. Zinc 417

Paint Tests in New York City 259, 272*

Painting by Compressed Air 268

Painting Cars. Output of Shops 93
Painting. Saving on Tenders 383

Passengers Carried on Chicago Elevated
Roads 40S

Patents. Report for 1897 342

Patent Laws of Austria J74

Patents, Report of Commissioner 93

Patents in China 230

Peerless Hose Nipple Cap 26'

Pensions to Employees 209

Pennsylvania Limited ©
Pennsylvania R. R. Report 128

Philadelphia & Reading Starting Valve..403*

Philadelphia & Reading "Flyer" 341

Philadelphia & Reading, Shop Notes.... 169

Piece Work 306, 343

Piles, Wooden, Life of ZTS

Pipe Wrench. The Brackin ST*

Pipe Machine. Armstrong's 141*

Piston Rods. Breakage of 262*, 340,369*

Piston Rods, by Cole 366*

Piston Rod. Hollow 51*

Piston Rods. Steel for 2S2*

Piston Stroke, Henderson 38^

Piston Valves. Norfolk & Western Ry... 38*

Piston Valves, Gt. Northern Locomotive 3*

Piston Valve. Packing Rings for 85*

Piston Valves, W. C. Ry. Locomotive 190*

Pittsburg Locomotive, Largest Built 3K*
Pittsburg Locomotive Works. Locomo-
tive 296*

Pneumatic Chain Hoist 408*

Pneumatic Hammer. Chip from 317*

Pneumatic Riveting on Large Scale 37S*

Pneumatic Riveting 406

Pneumatic Tools at M. C. B. Convention238*
Pneumatic Tools 312*

Pneumatic Tubes on Brookl>-n Bridge... 295

Pomeroy, L. R., CofBn Process 139

6i-;68 iii



Pomeroy, L. R., Axles and Crank Plns..211»

Pooling Locomotives ' 54

Postal Cars, Chicago & Alton 43*

Postal Cars in South America 237

Prizes for Engineers and Firemen 94

Premiums to Engine Men 201

Projectile, An Oil Distributing 22

Providence Station 374

Purdue University, Lectures 88,133

Purdue University, G. W. Rhodes at 105

Purdue University, New Laboratory

Locomotive 74*

Q. & C. Company Shop Saws 415*

Q. & C. Scott Boiler Feeder 48*

Q. & C. Co., Emergency Crossover 411*

Quayle, Business Problems, M. P. Dep't.,. 94

Railway Club Reports 161

Railway Clubs, What They May Do 380

Railway Clubs at Niles Tool Works.... 88

Rails. Depression of by Locomotives 164

Rail Joint, Webb's Patent 32»

Rail Joint, Suspended or Supported 241

Railway Signaling Club 115

Railroad Men in Other Fields 210

Rail Rolling, Rapid 411

Randolph, L. S., Getting Work Out of

Men 8"

Rapid Transit in New York 94

Receiver N, & W. Compound Locomo-

tive isi*

Refrigerator Car, Brine Dripping from... 246*

Repair Ship Vulcan 401

Resistance of Locomotive and Tender 225

Reversing Locomotives for Quick Stops. 57

Rhodes, G. W., on Economical Locomo-

tives ^
Richmond Locomotive Works, C, C, C.

& St. L. Locomotive 167*

Richmond Locomotive Works, Southern

Ry. Locomotive 82*

Riveting. Pneumatic 406

Rivet Furnace 416*

Rockwood's Compound Engine, Ratio 7

to 1 IS

Rope Driving, Continuous 43

Rope Drive in Railroad Shop 45*

Rope Railways, Aerial 231

Rubber Hose Specifications 127

Running Board Bracket, Gunn's 277*

Safety Appliance Law. Extension of 18

Sague, J. E., on Cast Steel 230

Sanderson on "Fads and Their Cost" 26

Sand Blast for Cleaning Tenders 58

Salt Water Drippings, Prevention of. 246, 382

Sawing Machines, Q. & C. Co 415*

Santiago, The Navy at 272

Schenectady Locomotive Works, N. Y.

C. Mogul 262*

Schenectady Locomotive Works, Loco-

motives by 103*, 137*

Schenectady Locomotive Works, Purdue
Locomotive 7*

Schenectady Motor Car Boiler 213*

Schenectady Narrow Gage Locomotive,. 333*

Schickle, Harrison ^ Howard, Truck
Casting M4*

Schooner, Largest Built 374

Sellers' Feed Hose Strainer 267*

Sheffield Standpipe 97*

Ships, Fires in Naval 135

Shops and Good Equipment 126

Shop Notes, Philadelphia & Reading 169

Shops, Boston & Maine R. R.. at Con-

cord 3"*, 73*, 109*

Shops, Cranes vs. Transfer Tables 126

Shop Engines. Condensing Plant for.. 87*, 91

Shops at Horwich, L. & Y. Ry 194*

Siberian Railroad 211

Siberian Railroad, New Train 349

Side Bearings tor Cars, M. C. R. R...339*, 394*

Side Bearings for Cars, A. M, Waitt 338

Side Bearings for Cars 229, 306,310

Side Bearings and Bolsters 269

Side Bearings and Wheel Wear 123*

Signals, Automatic 16

Signals, Block, Strongly Indorsed 92

Signals, Block and Trafllc 92

Signaling, Lecture by F. A. Delano 128

Signaling, Progress in 374

Signaling, Uniformity in , 337

Signaling on Trains in England 309

Signaling Club, Meeting of 69

Signaling, Club ..;:.,.,....:;...;.,; 115

Signal, The Distant 372

Signal Plant, Gt, Eastern Ry 57

Signal Poles, Iron, C, M. & St. P. Ry...292*

Simplex Truck Bolster, C. & O. Ry 337*

Shop.s. Improved Tools for 316

Shop Operations, Costs of 298

Smart, R, A., Compound Locomotive
Tests 163*

Smoke Prevention, Franklin Institute... 58

Smoke Boxes, Short 391*

Snow Car, B. & M. R. R 93

Snow, T. W., Opinion of Track Tanks.... 412

Southern Railway, Ten-Wheel Passenger
Locomotive 82*

"Solid" Brakebeam 102*

Speed and Pulling Capacity of Locomo-
tives, Henderson 389

Springs for Freight Car Trucks 248*

Springs, Design of, by F, J. Cole 396*

Spring Plank and Spring Seat for Trucks.104*

Stack, Double for Locomotives 98*

Standard Trucks 257

Standpipe, Sheffield 97*

Station Plans, Prizes for 129

Staybolt, Failures and Explosion 275

Staybolts and Fireboxes 371

Staybolts, Fitting of 151

Staybolts, Recent Improvements in 121*

Staybolts, Tests of 300*

Steam Consumption of Engines 308

Steam Engine Efficiency, Terms of 41

Steam Heat Conduit, Flexible 376

Steam Heating of Concord Shops 113

Steam Motor Cars by Baldwin's 135*

Steam Pipe Coverings 311*

Steam Pipes, Losses from Long 237

Steam Piping, B, & M. R. R, Concord
Shops 110*

Steam Pipe and Boiler Lagging 174,237

Steam Power, Reduction in Cost of; Dean 31

Steam Pressure, High for Locomotives,
251, 271*

Steam Pressure, High, Marme 273

Steam Pressures, Marine, Rising 92

Steam Power, Low Cost, Warren, R, I... 237

Steamship, Record of Fast Trip 237

Steamship Record, "Kaiser Friedrich".. 274

Steam Superheating, Schmidt System... 172*

Steam Turbines, Speed of 85

Steam Turbine 128

Steam Yacht "EUide," Record of 22

Steel for Axles, Pins and Rods 372

Steel, Dangers in Annealing 45

Steel Cars, Construction of 6

Steel Cars, Advantages of 55

Steel Cars, A Correction 141

Steel Car, Frame for 101*

Steel Car Frames 209, 247

Steel Cars, Large 86

Steel Cars, Neglected, by M, C. B. As-
sociation 236

Steel for Coupling Links 164

Steel Ingots for Boiler Plates 155*

Stillman, Water Purifying Plant 2S3

Stone Crusher, B. & O. S. W. Ry 16*

Storage Batteries in Chicago B9

Storage Battery Railroad 100*

Strainer tor Feed Hose 267*

Strike of Engineers in England 90

Submarine Boat, Holland 165*

Submarine Boat, The Raddatz 17*

Superheater for Locomotives 344*

Superheating. Schmidt System 172*

Susemlhl-Torrey Car Side Bearing 339*

Switzerland, Cheap Fares in 349

Technical Papers, How to Use 256

Telephone, Effect of on Train Service 308

Temperature of Firerooms, High 276

Tender Truck, Player's 28*

Tests of Compound Locomotive 163*

Ties, Economy in Burning 273

Tie Plates, Roadmasters' Association— 348

Timber Tests, U, S. Government 261, 272

Timber, Strength of 229

Tonnage Rating 65*. 85, 277

Ton vs. Engine, Mile Statistics 211

Tools, Improved, for R. R. Shops 316

Tools, Modern, Necessity for 306

Tool Rack for Forge Shops 230*

Torpedo Boat, High Speed 374

Toucey, J. M., Obituary 333

Track Tanks, Advantages of for Freight

Service 22

Track Tanks for Locomotives 340, 412

Trains, Breaking in Two of 201

Train, Fast, on P. C. C. & St. L. Ry 93

Train, Heavy, on C. & B. I. R. R 274

Trains, Punctuality of American 128

Train Service Improvement in England, 342

Train Signals in England 309

Trains, Speed of, L. & N. W. Ry 342

Transfer Tables vs. Cranes 126, 159

Traveling Engineers' Association 325

Thermal Tests of Wheels 249, 380

Triple Valves, Cleaning of 69,162

Trolley Car Accidents 19

Trolley Competition 164

Truck. See Car, Locomotive and Tender.

Truck Bolster, Simplex 337*

Truck, The Brill "Perfect" 89*

Truck. J. G. Brill Co 240*

Truck Brakes, Locomotive 198

Trucks, Coal Cars, L. S. & M. S. Ry 184*

Trucks, Combination Spring Plank for.. 104*

Truck, Lake St. L tor Motors 305*

Trucks, New Freight, L. & N. Ry 153*

Truck, Standard Freight, Seaboard Air

Line 299*

Trucks, Standard 257

Trucks. Tests of on C. & O. Ry 387

Tunnel Under East River, New York 22

Turbine, Boiler for, De Laval 302*

Turbines, Steam, Speed of 85

Turpentine, Tests of, Dudley 119*

Union Pacific, Fast Runs on 27

Vaughan, H. H., Steel Car 101*

Valve Motion, Baldwin Steam Motor Cor.233*

Valves, Piston, W. C. Ry., Locomotive... 190*

Valves, Triple, Cleaning of 162

Vestibules Save Telescoping 342

Vulcan, Repair Ship 401

Waitt, A. M., Journal Bearing Key 158*

Waitt, A. M., on Side Bearings 338

Warren's Double Stack for Locomotives. 98*

Warships, Large, in English Navy 227

Warships, Steaming Radius of 275

Water Column. Sheffield 97*

Water Purifying Plant 283*

Water Stations for Rapid Discharge 403

Water Stations 128

Water Tube Boilers, Melville's Report... 22

Water Tube Boilers on Passenger
Steamer 22

Water Tube Boilers, U, S. S. "Marietta".. 346

Water Tube Boilers, Low Water in 406

Water Tube Boilers in Navy 407

Weed Burner, N. P, Ry 345*

Westinghouse Apparatus, Boston Station 173

Westinghouse, Electric Transmission

Plant ...'. ...-.... ....:. 347

Westinghouse Engines and Generators. ..303*

Wheels, see Car Wheels.

Wheels. Car, Mileage of, C. M. & St. P.

Ry 10

Wheels for 100,000-lbs. Cars, Tests 376*

Wheel Irons and Thermal Test 380

Wheels. Pressing on Axles 344

Wheel Records, Inaccurate 261

Wheels, Wear of, and Side Bearings.... 123*

Winans Camel Engines 205*

Wire, from Niagara Bridge 94

Wood's Car Seal 309*

Wood Working Machinery 412*

Y'ellow Pine Lumber 6

Y. M. C. A., Influence in Railroad Work 21
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Powerful Simple Locomotives for the Great Northern

Railway.

Two locomotives of extraordinary power, weight and size have

recently been delivered to the Great Northern Railway and

through the courtesy of Mr J. O. Pattee, Superintendent of Mo-

tive Power of the road, and the Brooks Locomotive Works, the

builders, we are enabled to present illustrations and a description

of the interesting details of the design. The importance of the

subject renders it inadvisable to ^attempt to show all of the de-

tails in a single article; we select the boiler and the cylinders as

the most important features and will reserve others for the fol-

lowing issue. We understand that these engines are to be used

in specially exacting service on one of the heavy grade divisions

of the road and that they were designed with special reference to

the work on that grade. The design is one of the most interest-

ing ever produced and itMs sure to attract attention from railroad

men the world over. These locomotives are the heaviest ever

built, with the exception of combinations such as the Johnstone

Mexican Central engines, built by the Rhode Island Locomotive

Works, which are really two locomotives in one. The specially

heavy engines for the St. Clair Tunnel and the Class " S " of the

Erie are in many respects comparable with the new Great North-

ern type, and for reference we give some of their characteristics.

The weights of the Erie engine are taken from the railway com.

pany's figures:
^^^^^.^^^^^^, Erie Class "S."

cvlindera -22 by 28 inches 16 by 27 by 28 inches

Boi ler pressure 16_0 pounds 18j) pounds

Rn'iie'r "^diameter 71 inches 78 inches

n?vin'g-wheels. .... 50 inchea 50 inches

Heating surface 2,352 square feet 2,470.9 square feet

Rrae aria . 38.6 square feet 89.6 square feet

Weight on drivere... 180,000 pounds 173,700 pounds

Tota! weight. . ..... 180,000 pounds 200.550 pounds

Great Northern.
21 bv 34 inches

210 pounds
78 inches
55 inches

3,280 square feet
31 squ ire feet
172,0ii0 pounds
21-2,750 pounds

Among the chief features to be mentioned, the first is the cylin-

ders, whTch are 21 by 34 inches in sizt». The stroke is longer than

ever before used in locomotive practice so far as we are able to learn.

These cylinders demand an enormous steam-producing capacity,

and this is furnished in the shape of a boiler of the Player patent,

improved, conical connection, Belpaire type, having a total heat-

ing surface of 3,380 square feet, working under a pres.sure of 210

pounds per square inch. The diameter of the smallast ring of

the boiler is 78 inches and the largest is 874 inches. The firebox

is above the frames and is 10 foet 4 inches long by 3 feet 4i inches

wide, the depth at the front bein;; 86} inches and at the back T'.i

inches. The grate area is 34 square feet and the ratio between

the heating surface and the grate area is 98 to 1. The tubes fur-

nish 3,04") square feet of heating surface, and it is noted that tbey

are 376 in number, the diameter being 2} inches and the length

13 feet 108 inches over the sheets.

These dimensions are accompanied by great weight, the total

weight in working order being 212,7.50 pound-i, of which 172,000

pounds are on the drivers and_40,7-j0 pounds on the truck. The

total weight of engine and tender is 308,7.';o pounds. The weight

upon each driving wheel is 21,500 pounds and these wheels are .")5

inches in diameter and of cast steel.

An interesting tieatment of the valve problem would naturally

be expected in connection with these cylinders and the high

steam pressure. The valves are of the piston type and are bal-

anced. We shall not do more at this time than to call attention

to the very large exhaust port and to the arrangement of the

valve, whereby it runs in hollow sleeves. The drawing shows

the construction, and further comments will be made in regard

to this construction. The piston-rods are hollow and extended.

The chief general dimensions are given in the following table:

Gauge * feet 8^^ inchee
Simple or compound Simple
Kind of fuel to be used Bituminous coal
Weight on drivers - 172,000 pounds

" '• truck wheels 40 750 pounds
" total, engine 212.750 pounds
" tender, loaded 96.01)0 ponnds
" total, engine and tender 3i'».7.ifl pounds

Wheel base, total, of engine 26 feet 8 inches
' driving 15 feet 10 inches

•' " total, engine and lender 54 feel 3^ inches
Length over all, engine 41 feet 1 inchea

total, engine and tender 61 feet IJ^i inchea
Height, center of boiler above rails 9 feel 5 inchea

of stack above rails IS feet 6 inches
Heating surface, firebox 233 square feel

•' " tubes 3,045 square feet
'• " total 3,280 square feet

Grate area 31 square (eet

WHEELS AND J0CRNAI.S.

Drivers, number ._.^— 8
" diameter '5 inches
" material of centers Cast steel

Truck wheels, diameter 30 iich centers CiSt steel spoke
Journals, driving axle, S'ze 9 inches by 11 inchea

truck " 5!-i by 1-.J inchee
Main crank pin, size Mam rod bearing, 6mncbea by 6t« inches; coup-

ling rod bearing, '% inchea bv 5 inches: wheel
fit 7% inches diameter by 71J inches Ijng

CYLINDERS.

Cylindera 21by34iDcheB
Piston rod, diaiceter 4M inchea
Kind of piaton rod packing Jerome
Main rod, length cenier to center 8 feet lOiTJChea

Steam ports, length 18 inches
'• ' width IJiioches

Exhaust ports, lensth 50 inchee
•* •• width 9inche8

Bridge, width 6?i inches

VALVES.

Valves, kind of Piston
greatest travel ei-s inches
outside lip 1)« inchea
inside lap or clearance Hi inches clearance
lead in fall gear
" constant or variable Vanaoie

BOILER.

Boiler, type of Player Patent Improved Conical Connection Belpaire
steam working pressure 210 po3oda

Boiler, material in barrel Steel

thickness of material in barrel ^g and finches
diameter outside, smallest 78 Inches

largest 87ls inchea

Seams, kind of horizontal Sextuple lap
" circumferential Triple lap

Thickness of tube sheet .,
.....?4inch

Crown sheet stayed with Improved system direct stays

Dome, diameter 30 inchea

FIREBOX.

Firebox type Iloriiontal over framea
" ' length 10 feet 4 inches
" width 3 feet 4V6 inchea

depth front SdLi inchea
•• back 79inchea

material 4>*?leel

thichnesa of sheets % mch
bricK arch None

Mud ring, width, front, 4 inchea; sides, 4 inches; back, 1 inchea; thickness.
4 incnes; riveting, double

Watc space at top, front 1 inches; sides. 7 inches; back. 5 inches

Grate, kind of Cast iron rocking

TOBES.

Tubes, number
" material
" outside diameter—

length over sheeis.

376
Charcn.al iron

2*1 inches
.13 feet lO-t^ inches
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AMERICAN ENGINEER, CAR BU1I.DER
SMOKUBOX.

SmokebDx, diameter outside 81 inches
D 11." length fro n flue sheet ...' .'67 inches
Bell a spark arrester

TENDER.
1 ype, ,. ,, ....,....,,,, swivel truclssTank capacity tor water '. ..."..1,670 gallons
Coal eapacity

10 tonsrhicknessot tank sheets
,»b ioch and k inchlype of under frame, wood or iron 10 inch channel steellypeot t-uck Four-weeled, Great Northern standard

truck, with swinging motion or rigid bolster RieidType of truck spring One-half ellipticalDiameter of truck wheels 33 inchesniameter and length of axle.iournals J14 inch'esby 8 inches
Distance between centers of journals 6 feet 3 inches

Chicago. The car is to be used on the Chicago General Railway
in its suburban service, the clearance being insufficient to permit
its use on the downtown lines. This car is entered at the center
by means of a low platform dropped between the trucks which
permits of easy entrance from the ground, and divides the car at
the center in such a way as to prevent drafts of air from passing
through the car lengthwise, an exceedingly important feature for
winter use. The car has no end platforms, but is enclosed, these
portions being used for seats for passengers. The motors are con-
trolled from the ends of the upper deck. The seats except at the

42,000 LBS. 43,000 1.85. 45,000 LBS. 42,000 LBS.

__. 24,000 LBS. 24,000 LBS. 24,000 LBS. 24,000 LBS. _^

(fe ^ ^
•J-MX-JT-—I'-io--*!*— oV—*)<—I'lo-- 37«-

118H-

. WEIGHT ON 11BI»E<» 178,1100 LOS.
, WEIGHT 0» TBUCK 40, 75i

I ,/. . r ' . TOTAL WEIGHT 212.750 LUS.I—+— -i-10--->|f--4-ll)~--5J< 6-2= i^--i'2^-i\>: 0-8=

-6311^-

NAMES OF MAKERS OF SPECUL EQUIPMENT.

^^•"/g^'
f^^t^fS; Pratt & Letchworth

T™f' uV -. Pennsylvania Steel' eoiapanV billets
Jr"Ck wheels Tender, Krupp No. 4 engine, B. L. W.bight-teed lubricators N^athnn
Safety valves Crnsh?
^"'"ff

covering ..'.'.•.Vsaii Mountain 'asbestosbanding device One pair Leach double Sanders
injectors Xew Nathan and Monitor O. S.

Twelve-Wheel Locomotive, Great Northern Rallway-Diagrain Showing Weights.

ends of the lower deck are arranged longitudinally and access to
the inside is had from the central corridor, which also leads to
two stairways for the upper deck. This deck may be enclosed in

the winter and for the summer it may be left open, making it the
most attractive part of the cur.

The lower deck seats 36 passengers and the upper deck seats 44,
while the capacity, including standing room, is placed at 300 pas-
sengers. The car weighs 30,000 pounds, and the entire construc-
tion, except the finish, the sash frames and rests, is of steel. The
length over the sills is 34 feet and the width over the sills is

"feet. The length over all is 35 feet 8 inches and the total
width is 7 feet lU inches; the height is 13 feet C inches. The
motor equipment consists of four 40 horse-power Westinghouse
motors, one on each axle, but it is understood that only two of
the motDrs are required in the operation of the car. Except as
regards the steel construction this car resembles those designed
and built by Mr. Pullman which are running at Saratoga and at
Jamestown, N. Y.

Section Through Firebox,

Driver brake equipment x,., ... ,

Tender " •• New\ork
Tender brakebeLim New York
Air pump... Monarch
Steam gauges "^"' 'i'<"'k No. 2

Whistle Crosby
Headlight Xr . Carran Chime
Springs Olazier Headlight Company
Metallic packing.'... French

Jerome

A Double Deck Steel Electric Car.

^

Ai interesting suburban electric~^ar built of steel and having

"Zll^^^^ .,
passengers has been built by the Wells & French

L. Puhman Car Company, of
Company to the order of the 0.

Standardized Driver Brakes C. & N. W. Ry.

On roads having a large number of locomotives divided into
comparatively small classes, as was natural under the methods
of ordering locomotives a number of years ago, the large number
of repair parts that must be carred in stock for the various shops
has become burdensome, and it has recently been seen to be a
source of great expense which has been the subject of consider-
able study in the effort to simplify the designs, to reduce the num-
ber of the parts and permit of using one pattern for a number
of locomotives. On the Chicago & Northwestern Railway this
work has been carried out in regard to smokestacks, pilots,
cylinder-heads and driving-wheel brakes to the great reductioii
in the number of castings that must be held in stock at all times
for regular repairs and for emergencies.

In taking up the driving wheel brakes it was found that the
variation in the distances between the wheels and the different
forms of brackets for hanging the brakes necessitated quite a
pumber of cams and levers and a new design was made with ad-
justable links whereby the fewest possible castings would serve
and at the same time give as nearly as possible the correct shape
of the cams. The new work was all made in the form of steel
castings to replace the expensive forgings formerlv employed and
experiments were made to secure the best proportions of the
levers in cast s(eel in order to insnre sufficient strength. It was
found that with the ordinary rigging the braking power varied to
a great extent as the shoes wore down and this was another
reason for providing facilities for adjustment in the new designs.

In order to enable the -adjustment to be correctly made rules
were prepared and tabulated to apply to all classes of engines
Fig. 1 shows the arrangement of the brake, and it will be noticed
that the top ends of the shoes are held away from the wheels,
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when released, by spring rods which pass through the brake

levers. The brakes are [of the push-dowu lype and to adjust

them the following rule is given: Divide the distance " A

'

(Fig 1) in inches, by the figure opposite the class of the engine '

as given in the table, and the result will be the distance " B," or

the height of the point of contact of the cams above a line drawn

througli the pin connections to the levers. The distance " A " is

to be measured when tlic shoes are in contact with the tires. The

cams were designed for 8-inch cylinders and to use 70 per cent.

of the brake power and .W pounds air pressure. The cams given

do not correspond exactly to the formula because it was found

H
C

P
- X li

2

//

DAG

/' E C

2D A

In the design of the cams the method shown in Fig. i was fol-

lowed. To locate the cam face:

C = length of lever from the center of suspension to center of

cam connection.

G = distance from point of contact of cams to a horizontil

line drawn through the centers of cam connections.

JJ— piston travel (taken at 8 inches) subdivided into inches.

K K = arc drawn with as a center and a radius equal to C.

This arc must be subdivided into equal spaces corresponding in

number to the number of subdivisions on the line J J.

desirable to use a smaller number of them than this would call

for and the form was modified slightly so as to utilize each cam

for a maximum number of engines, but not enough to bring the

leverage far out of the way.

The levers were worked out by the plan shown in Fig. 2, in

which the following relations obtain:

A = length of lever from center of suspension to center of

brakehead conection.

B - length of lever from center of brakehead to center of cam

connection.

C = length of lever from center of suspension to center of cam

connection.

L = length of travel of lever at the point of cam connection,

allowing 3i inches for wear of shoe and tire.

M = radius of the arc a a.

With a radius equal to the distance from the point 1, on the arc

K K, to the point S, on the line J J, and with X as a center,

strike the arc h h, intersecting the horizontal line 7 7. With

radii equal to the distance from each successive point on the arc

K Kto the points, on the line J./ (the point of contact of cams),

and with .V as a center, draw the arcs c c, rf d. etc., intersecting

each successive subdivision of the line ./J. The points of inter-

section of the arcs b b, c c, etc., with the lines T 7. 6 0, etc., form

the loci of the periphery of the cam face.

On the arc x y locate the link pin It inches from face of cam.

The form of the levers is shown in Fig. 4. There are seven

-«:— -i.HH^
ir-

11 ( * [i|i!i|§i|i|i|ili!ii!l&

Fig. 5.

Fig. 2.

D — brake power.

E r. distance from center of cam connection to center line ot

piston rod.

B-|-iich = radius of link pin travel.

O = distance from point of contact of cams to a horizontal line

drawn through the centers of cam connections.

H -- pressure at point of cam connection. .

7 = pressure at point of suspension.

P = cylinder pressure multiplied by area of piston.

BxD _ PEC_
' " " C

' lAO

Fio^. 3.

diiTerent lever patterns and 6ve different cam patterns together

wkh the nIcesFarv adjustable links and bolts. One of the links

irshown in Fi- .5 and five different sizes suffice for all engine..

The sv*^m% quite elaborate and yet very easy of apphcat on

as all of till parts^ and all distances needed in putting up the

brakes are forked out with care and are tabulated for each cla^

of engine By following the tables the brake power may be kept

verv neatlv constant, as the calculations are based upon the rela-

tion between the angles ol the connections with the tangent at

eV'ntoTconlactVthe cams. .AH "f the engmes as^ they a e

^-fe' ^^i.Si^MrKob:rr<£vq:^u^^
of Motive Power of the road, for the drawings and detaiU of this

work.
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Construction of Steel Cars.

Editor American Engineer, Car Builder and Railroad
Journal:

I beg leave to thank you for your article on "The Passing of the

Wooden Freight Car" in the December issue of your paper as I am
eagerly watching for every item containing suggestions

in regard to the design of cars in metal. This is the

most important topic now before railroad men, at least I

so regard it, and I hope you will do all that you can to

present information and suggestions with regard to the best

methods of construction. Almost nothing h£s been published

about the best forms for the frames and the ways in which the

steel car should be treated. I think steel cars are rapidly coming
upon the scene and we are likely to make serious mistakes by at-

tacking this problem by using old methods now in use in wooden
cars, and I think we ought to branch out anew allowing present

ideas as applied to wooden cars to pass along with the necessity for

them.
To illustrate this, there seems to be a strong inclination to mix

wood and steel in the car frames, which, I think, is all wrong. The
upper frames will be of wood, but this part of the car is unimpor-
tant relatively to theunderframe. My point is that we should start

all over again in car construction, using only those ideas that be-

long to the wooden car that are clearly advantageous, and by

attacking the problem from the side of the best construction as re-

girds steel shapes we will find.out that wood and steel will not mix
and that what I will call "wooden ideas" ought not be used in steel

underframing. I hope that I have made my meaning plain and it

you will agitate this question of the best construction of steel cars,

giving prominence to the underframe, you will do me and other

interested people a great favor. The future car construction of

large capacity cars will, I believe, follow lines of bridge work rather

than those of our present practice. Builder.
[We refer our correspoadent to the article on s':eel oars, page

19, this iesue.—Ed.]

The exceedingly powerful circulation of the water in the boiler

naturally makes the heating surface very effective; this circum-

stance, coupled with the fact that the spaces for steam and water are

very small, has made it possible to bringthe dimensions of this new
boiler within a small compass. A combination, for instance, of a

100 horsepower turbogenerator, with boiler and condenser,

occupies only a floor space of 18.9 feet by 11 feet.

The exhaust steam from the turbine is condensed in a surface

condenser; from this it is pumped Into the hot-water receiver and
then again fed into the boiler by the feed pump as in marine en-

gines. By means of a special regulating apparatus the feed pump
always feeds into the boiler as much water as the turbine consumes

steam; by this arrangement the quantity of water and steam in the

boiler, and at the same time the degree of superheat, are kept

constant. At variable loads the fire and pressure of steam are

regulated by the blast already referred to. The stoking is regulated

automatically according to the rapidity of the combustion through

the special construction of the revolving grate. The use of air

blast has tended to considerably reduce the dimensions of the

smokestack.

The De Laval boiler is self-containe,d requiring no brickwork ex-

cept the foundation. The air supply passes through an outer shell,

whereby it absorbs the radiant heat.

At the Stockholm Exhibition, the boilers, as already mentioned,

worked at a pessure of 1,700 pounds, the temperature of the steam

being about 600 degrees Fahr. The working parts of the De Laval

turbine, it should be remembered, only come into contact with cool,

expanded steam, by which arrangement very high degrees of super-

heat have been made practicable, which is synonymous with great

economy of steam.

De Laval's High-Pressure Steam Boiler.

An interesting steam boiler is working in connection with the
De Laval steam turbines at the Stockholm Exposition. According
to Engineering, the exhibit contained four turbo-generators of 06
units each and two boilers of 33 units each, connected with a high-
pressure boiler. This plant was run during the greater portion of
the day, yielding light and power to the whole of the Exhibition.
The steam pressure was kept at 1,700 pounds per square inch.
The general arrangement of the boilers is quite novel, as they are

worked automatically. The coals are stoked continuously from a
box above the boiler; this box is filled once every two or three
houri, according to the load of the turbine. The stoking boxes in
the pavilion in the Exhibition were placed in the gallery. The
grate is shaped like a ring, and has a revolving motion. The air
necessary for the combustion is forced into the boiler by means of
a fan coupled direct to the gearing shaft of the turbine. The steam
pressu'e acts on the valves of the blast regulating the combustion,
according to the quantity of steam consumed. The steam gen-
erator consists of several concentric spirals formed>f solid drawn
tube, tested under hydraulic pressure of more than double that of
the working steam pressure. The feed water is forced con-
tinuously into one end of the boiler, and passes through [he
spirals one after the other with considerable velocity. The steam

• generated is submitted to superheating before passing to the tur-
bine. There is no steam chamber or large recipient whatever in
connection with the boiler; this would be impossible owing to the
high pressure. The higher the steam pressure the smaller is the
speciflc volume of the steam, and. consequently, the diameter of
the tube can be kept small without involving any great loss in
pressure from the velocity of the steam in the tubes. It is claimed
that the danger of explosion is practically done away with in this
system of boiler. In case a tube should actually burst, the steam
in the broken part would immediately rush out, and as much stasm
would continue to do so as couid pass through an opening equal to
twf sections.of the tube—one at each end of the fracture—until the
boiler had emptied itself of its contents. This quantity of steam is

not greater than what can pass through the flues of the boiler into
the smoke stack without causing any damage whatever.

Yellow Pine Car Lumber.

Yellow ijine lumber is used to an increased extent in railroad

work, and, says The Timherman, all through the season car build-

ers have been making heavy demands, but there is no diminution

as yet; and, in fact, therequirement promises to continue through

the winter in unabated volume. The demands is not only from

independent car shops, but from those which are owned by rail-

road companies; and is not only for car material but for con-

struction purposes. Car shops are, almost without exception,

filled up with orders, and are scouring the yellow pine country

for sills, plates, siding, roofing, liaihgs, etc. The Peninsular Car

Company, of Detroit, Mich., is turning out its full capacity of

100 cars a day. The price of siding has advanced .$4 or $5 within
the last six months. Prices on sills and plates are higher than
tbey were. The demand for yellow pine is increased by the

adoption of this wood by some railroads which have not hitherto

used it extensively. It is stated that the New York Central has
requisitions out for 85,000 heart, yellow pine ties. Tiie Pennsyl-
vania Company is also going back to yellow pine, after having
abandoned it for some time, and has recently placed orders in

Georgia for 1,000,000 feet of oar stock. Texas is a large buyer of

railway material, chirfly ties, and altogether there is ;an amount
of this kind of business which makes it a feature of the season.

Warning to Inventors.

As the new amendments to the patent law go into effect on
.Jan. 1, 1898. it is well that inventors, both here -and abroad,
should bear in mind several of the veryjmportaut changes which
may .seriously affect their rights.

1. Under the new law a patent cannot be obtained for any inven-
tion which has been patented or described in any printed publi-
cation in this or any other country more than two years prior to
the application.

2. No patent shall be refused nor shall any patent be declared
invalid by reason of its first having been patented in a foreign
country, unless the said application was filed more than seven
months prior to the application in this country.

3. The application must be completed and prepared for examina-
tion within one year after the filing of said application. In default
thereof it shall be regarded as abandoned.

4. An interference will not be declared between an original appli-
cation and a patent issued more than two years prior to the date of
filing the said application.
In view of these changes in our patent practice, it is desirable

that those who are interested and who will be affected by the laws
as above mentioned should file their United States applications
before Jan. 1.

It should at the same time be borne in mind that the term of the
United States patent will not be shortened by the prior filing or
issuing of a foreign patent for the same invention. It is possible,
therefore, for the American inventor now to proceed with foreign
applications without waiting for his United States patent to be
i&imA.—Scientific American.
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New Laboratory Locomotive—Purdue University.

Much interegting and valuable experimental work has het-n

carried out on the original Purdue laboratory locomulive, and in

order to render it possible to' keep the investigations "up to

date," it was decided to replace the engine with a new one,

which should be more nearly comparable with the most recent

locomotive practice and should also render it possible to investi-

gate compounding. Forthese reasons the new one, whicli we show
in the accompanying illustrations, was recently built by the

Schenectady Locomotive Works. The general features of the de-

sign were outlined by Prof. Wm. F. M. Goss, of Purdue Univer-

sity, and the details were arranged by the builders under the di-

rection of Professor Goss. The total weight of the earlier en-

gine, now designated as Schenectady No. 1, was 8.5,000 pounds,

the cylinders were 16 by 34 inches, and the whole design was be-

coming out of date, while the greatest value of the data taken is

for purposes of comparison with the results obtained in contem-

porary practice. One of the best features of the new engine is the

"assorted sizes" of the cylinders, whereby questions which have

never before been investigated may now be studied. The boiler

to fit the supporting rollers, but aside from this the engine

might be mistaken for a new, light road engine. The cylinders are

attached to the saddle after the old-fashioned method of casting

them separate and bolting tliem in place; this makes it possible to

chance from a simple to a compound with very little trouble, and
witli two 20inch and one 30-inch cylinder, together with a series

of cylinder bushings, any combination of cylinders from 10 by 24

inches simple to Hi by 30 inches compound may be had with only

three cylinder castings. With these variable proportions to-

gether with simple cylinders as large as 20 inches in diameter,

the study of modern locomotive cylinder proixirtiona should yield

valuable results.

Tha boiler ii of the extended wagon top type, the dejiga and
the form of riveted joints used being shown in the engravings.

The staying is radial, with three rows of slings at the front.

Our drawing shows the^detail of the crown stays and the dome
braces. The six central rows of crown stays have button heads.

The pops are on a separate dome. The firebox is 72 inches long

by 34 mches wide; it is between the frames and is of the same
depth at both ends, 79 inches. The thickness of the crown sheet

is I'e inch, the tube sheet is ,°, and the back and side sheets are

Experimental Locomotive for Purdue University, Lafayette, Ind.

Built bij the Schenectady Locomotive Works, Sclicncctadj/, X. I".

is an interesting detail because of the provision for carrying the

high pressure of 2.50 pounds, and this should be the means of

giving some very valuable information. We cannot forbear the

suggestion that the appearance of the engine is timely in view of

the fact that high steam pressures are likely to play an import-

ant part in the future development of the locomotive, and it is

a cause for congratulation that the new engine is now available

for tlie committee which is to report to the Master Mechanics'

Association next June.

The total weight of the engine in working order (there is no

teniler) is 104, .500 pounds, the weight on drivers being 64,000

pounds. The total wheelbase is 33 feet 6 inches. Thegrate area

is 17.74 square feet and the total heating surface'is 1,323 square

feet, of which 1,195 square feet are in the tubes and 136 square

feet in the firebox. There are 260 two-inch tubes.

There are few features of the engine that would be different if

it was intended to be used on the road except that the cylinders

may be changed and the boiler pressure may be raised to a point

far above present practice. The driving wheel tires are turned

I inch thick. The tubes and are 11 feet 6 inches long, and except

that the boiler is very strongly built there is nothing specially

noteworthy about it.

Among the details of the design it is intere iting to note that the

axles are of nickel steel and that they are made hollow. They

were furnished by the Bethlehem Iron Company, and in the test-

ing machine the malarial showed the following characteristics:

Ultimate tensile strength, 91,000 pounds per square inch: elastic

limit, 57,000 pounds per square inch: elongation, [35.05 per cent.;

contraction, 56.45 per cent. The test specimens were 2J inches

long between the points of measurement. These manufacturers

also furnished the crank pins, the crossheads pins and the piston

rods. These forcings are all of fluid-compressed acid open-hearth

nickel steel and all but the piston rods are hollow and oil tem-

pered. The great mortality of these parts in locomotives has led

engineers to seek for some metal of high elastic limit and elongation

which would successfully i-esist the severe alternating stresses to

which they are subjected. When steel was first substituted for

wrought iron in locomotive crank pins, a soft low carbon steel
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Experimental Locomotive for Purdue University-Plan and Sections of Cylinders.

rri
-3' -^

5^ Tf^'^ l Note: A.4,

I

§^"'^^

4',4'A'(ind4yz'

Exhaust Nozzle Used v/ith Simple Arrangement.

was generally employed and failures due to '• fatigue of metal

'

were almost as frequent as before. The broken pins showed

what had been called " a fracture in detail," a gradual parting

of the steel extending inward all around the piece, undoubtedly

produced by the working strains repeatedly approaching the low

elastic limit of the soft steel. On substituting a higher carbon

steel with an elastic limit of 45,000 to 50,000 pounds per square

inch, failures were greatly diminished without changmg the

diameter or shape of the pins. Steel of still higher elastic limit

and proportionately greater elongation gives correspondingly

better results and some of the representative railroads of the

country are considering the adoption of, and others have already

adopted, nickel steel wherever it can be used on their locomotives,

and where the form and size of the forgings will allow of such

treatment they are made hollow in order that they may be oil-

tempered to still further increase the physical properties of the

metal. The driving axle journals are 7+ inches in diameter and

8i inches long. The driving boxes are of " steeled cast iron and

the bearings are of Ajas metal. The engine frames sre com-

posite, the tongues being of wrought iron and the main portions

An examination of the cylinder drawings will show that the

low-pressure cylinder is secured to the frame by horizontal bolts

passing through the cylinder walls, a practice that is becoming

quite common in connection with large cylmders. When the

engineis changed from simple to compound the receiver open-

ings are closed, and the Master Mechanics' exhaust nozzle is

used; this change is very easily made with the arrangements pro-

vided. We show the arrangement of the steam and receiver
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pipes and the smokebox attachments, which will readily be under-

stood. The general dimt-nsions of the engine are summarized as

follows:
General IHmensions. ,„,, . v

r}.,,„„ 4 feet 8^ mchee
B-iipI

"" BUuminous coal

wt,ee,b^^:^a-;:; •::;;•:::::;; --V^'^:^
••

total!'.'.!'.!!".'.'.'.'''.!!'.'.!'.
".!'.'.'.'.'.'.'.!'. 23feetfi inches

Cylinders, , . ,

Diameter of cylinders *® *"*
24 IScSlI

Stroke ol pistOD 4m nnhla
Horizontal thickness of P'»lon.j-v;--:vv--i----i/,-v-l,;v»f^^
Diameter of piston rod (material, Bethlehem Iron W orlis nickel .„^,_.
Qfppn ^^4 incneB

Ki^^of piston packi^
!"!!!!-;;:.':;;.v:;;.j^^S;^u?^c

^^^o^^^r" •••"•
;;.;:;;;;.'''i8^n?C^>^linS{;il

• "^m^s- :::::;::.:::;::^::; i%inoY.e^

Valves. „ „. ,^ ,

Kind of slide valves
, '*-"'°'^"'Slnlha^

Greatest travel of slide valves iV/^.wSfa
0-'»'^«'»P

;; ;. :. .•."..'.'.'. .•.•.•.'.'.'.'..'.'..'Line^^Xline

Leadof halves in full Rear... ....'."....
i: J-i"* *"'?aJH?

Kind of valve stem packing Jerome metallic

Wheels and Journals.

Diameter of driving wheels outside of tire ; 69 inches

Material " " " centers American cast steel

Tirflh"ld br Shrinkage and retaining rings

UrTving boxra^terial ,... -Stee^d cast iron

Diameterand length of driving journals (axles, Bethlehem '•
J^

gr^s
.,„„

nickel steel, hollow) ...7^ inches diameter by 8V6inclies

Diameter and length of main crankpio journals (crankplns, Ketn-

lehem I Works nickel steel, hollow) 5 inches diameter by 5 Inches

Diameter and length of side rod crankpin journals (crankpins, Beth-

leheK I Works nickel steel, hollow) ..F., 5H inches diameter by
leiieu. X. u

3S^ inches; B.,4iA inches diameter by 3'4 inches

Fno-irn truck kind Four-wheel, rigid center
Engine truck, ^^°°^-,-

;;;
; •

; ;
'

; 5 j^ches diameter by 9 inches

Diameter of engine truck wheels . -^^ inches

Kind " ' Steel-tired, cast-iron spoke center

Boiler.
.Extended wagon top

Firebox, depth

.

" material ..

Omsi'de diameter of flr's't r'i'n'e! !!!!!!!
!'.'.'.'.'.!

«n'nnundsWorking pressure .. iM pounas

Material of barrel and outside of firebox...... ... Carnegie steel

Thickness of plates in barrel and outside of firebox.

.

.% Inch, Mmch,
iu„.i>.uo r

,"5 inch and i^inch

Horizontalseam3....Butt joint, sextuple-riveted, with welt strip in-

81Q6 £ID(1 OUtSlUB

Circumferential seams °°"%V!I?!,t=
Firebox, length o??? wh^^

width 34!4 inches
79 inches

....!.!..•• Carbon steel

plates.'th'ic'knes's'.'.'.'.'sides, % Inch; back, % inch; crown, t'c inch;
lube sheet, t j inch

water space 4 inch front; 3 to 3^ inch sides, 3 to 4 inch back
•' crown staying Radial stays, IH inches diameter
" Btaybolts ,• * *°v'"'w w o''

Tubes, material Charcoal iron, No. 1^ W.G.
" number of • • : • • • "^

diameter 2 inches

length over tube sheets U feet 6 inches

Fire brick, supported on , Vn- V, ;:.„ vi;?
Heating surface, tubes l.J9?-54 sq"""-" 'eet
iicoL B

_^ firebox 126.46 square feet
., .. total 1.322 square feet

rjrntp surface !!!!..! 17-71 Square feet
^^S** L^X"* :::;; Rocking, ordinary bars

Ash panf style.'.".'.'.'.'.'.'.'.'.'.'.'.
Plaiti. with damper_s^ F. & B.

Exhaust pipes. single, high

nozzles * inches, 4!4 inches, 4V6 inches diameter

SmokflStack, inside'diamster Taper cast iron, 14 inches near bottom
topaboverail 13 feet 85* inches

Boiler supplied Oy Two Sellers Class "N" improved; injectors No bK>
and No. 8ii2 L. b.

The boiler is jacketed with magnesia covering furnished by

Keasbey & Mattison: the pop valves were furnished by the Ash-

ton Valve Company; the lubricators are provided with the im-

proved Tippet attachment and were furnished by the Detroit

Lubricator Company; William Sellers* Company supplied the

boiler cheeks and two Class N injectors, Nos. 6i and 8i. The

engine has the Mcintosh blow-off cock.

The Mileage of Chilled Cast-iron Wheels in Freight and
Passenger Service.

The chilled cast-iron car wheel is one of the greatest, if not the

greatest, triumph of the iron founder's art. The production of

wheels combining in one castina; the toughness and strength

necessary to hold up the heavy loads, while enduring severe

shocks with the wear-resisting properties necessary to withstand

the abrasion of rails and brakeshoes and at the same time render-

ing wheels with these requisites availaUe at low cost, has had

much to do with the enormous development of American rail-

roads.

In our September, 1896, issue, we printed a table giving the

mileage of cast-iron wheels on the Chicago, Milwaukee & St.

Paul Railway, which was published through the courtesy of Mr.

J. N. Barr, Superintendent of Motive Power of that road. Mr.

Barr, in response to a request for Information whicli would

enable us to bring the table then presented up to date, to include

the years 1896 and 1897, has kindly furnished the information

from which the followiu? tables hive been prepared, and it will

be noted that these include wheels in passenger as well as in

freight service.

CHIOiGS, MiLWAUKKB & Sr. PADL RilLW.W CO.MPANV, Ofkich X
SUPEBINTENDENT MOTIVK POWER. /

Sr\TEMENT SUOVPI.-JG SERVICS OP FREIGHT CAH WuEKLS
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average length of service would be 10 years and the average

inileaKe would be 10 times the yearly mileage of the cars. As
previously explained, this does not give accurate ligurea for any

particular year, but it does give a correct method of comparison

when a number of years are covered, and the statement .shows the

averaga mileage of all wheels taken out for all causes.

The average mileage for the past eight years is much larger

than before that period, and there is a variation between l;i;i,0()0

to 190,000 miles m the eight years. It has already been pointed

out thatbetween the years 1889 and 1890 there was a sudden jump
in the figures, which is priitably due to the introduction of the

contracting chill which has been used for a large proportion of

wheels cast since that time.

The American Society of Mechanical Engineers' Winter
Meeting.

The first session of the meeting was called to order by the Secre-

tary at y p. m. November 30, with the largest attendance in the

history of the Society. The Presideut, Mr. Worcester R. Warner,

took for the subject of his address, "The Telescope Historically and

Practically Considered," and illustrated it by lantern slides.

The address was an interesting and instructive presentation of

the evolution of Che present astronomical telescope from the ear-

liest record, the influence of the engineer in its development being

clearly brought out. It was the improvements in the manipulating

mechanism whereby the observer might do accurate work in com-
fort, and those which permitted of the attachment of the camera

to the telescope that enabled the astronomer of to-day to complete

in 40 minutes observations that formerly required four years.

The Yerkes telescope was described in considerable detail, as it

was the largest in existence, the objective being 40 inches in diam-

eter, weighing 1,001) pounds. Tlie tube was 62 feet long and weighed

six tons, while the complete telescope weighed 70 tons. The clock

for moving the telescope in follovping the movements of stars was
obliged to move and keep in motion, a weight of 22 tons and in

order to obtain satisfactory results the mechanism was required to

be accurately made and provided with bearings having low frac-

tional resistance. This movement was accomplished by a large

clock acted upon by a weight of 8.50 pounds, falling at the rate of

one and one half feet per minute. This telescope and a large num-
ber of other tvpical ones, as well as the chief astronomical observa-

tories, were shown on the screen. The paper was enjoyed and ap-

preciated by the audience.

Second Session.—AnDua.\ Report of the Council. The chief fea-

tures of this report were the usual financial statements, an amend-

ment providing for the reception of candidates for niemership who,

by their location in foreign countries, might not have a sufficiently

lai'ge acquaintance among the membership to enable them to se-

cure the recommendation of five members. The report was

adopted. It was announced that the standard oval decimal gauge

had been patented by the Society In order to prevent improper

use of it. It was stated that Messrs. Pratt & Whitney had been

authorized to make the gauges under the patent and that other

firms might secure the right to use it by making application.

The next business was the report by Mr. Gus Henning upon the

meeting which he attended at Stockholm, where he represented

the Society in the conference held to discuss the subject of uniform

methods of testing materials. The report was interesting and it

was evident that much progress had been made in the direction of

international effort toward standardization. The reporter spoke

of the great advantages to be sained by the use of standard speci-

fications and showed that the cost of steel products would be ma-

terially reduced by their introduction and that the diflSculties of

inspection would be very much simplified. It was ordered that the

council should appoint a committee to act with the .-imericaa sec-

tion of the international organization and to represent the .Society

in the movement.
The report of the tellers of the election was presented, showing

that the following olticers were elected :

President, Mr. C. W. Hunt; Treasurer, Mr. W. H. Wiley; Vice-

Presidents, E. S. Cramp, S. T. Wellman, W. F. Durfee, John C.

Kafer, David R. Eraser. Walter S. Russell; Managers, N. C. Stiles,

E. D. Meier, G. W. Dickie, H, S. Haines. Gus C. Henning, A. W.
Robinson, Jas. B. .Stanwood, H. H. Supplee, George Richmond.

The report of the committee appointed to revise the standard

code of rules for the conduct of boiler trials was then received.

This report was explained by Mr. Kent to be a draft of a proposed

report rather than the report itself and the committee asked for

the assistance of the members in the way of suggestions. A number
of suggestions were made by members and the discussion was laid

over until a later session.

A letter was then read from Mr. E. M. Herr suggestiog the ad-

visability of action on the part of the Society in regard to the work
undertaken by the joint committee of the .Master Mechanics' and

the Master Car Builders' associations in regard to the standardiza-

tion of pipe littiugs. It will be remembered that Messrs. W. H.

Marshall and C. II. Quereau are also members of that committee.

The Socis'y voted to submit the matter to a committee which

should assist in this work. The importance of the subject was
fully recognized by the Society.

The paper by Mr. F. W. Dean, entitled '• Reduction in Cost of

Steam Power from 1870 to 1897," was then read. We print extracts

from it in this issue. It was full of valuable facts and awakened a

somewhat animated discussion, which consisted largely in a de-

fense of the water tube type of boiler. This defense was called

forth by a statement by the author in the paper to the eHect that

the standard boiler of this country was the cylindrical type. We do

not think the author suffered in the least in the discussion. The

advantage of the reheater in steam engine practice was called into

question, but the author believed that when sufficiently high tem-

peratures were used the advantage was marked.

The next subject was the paper by Mr. W. W. Christie, •' Boiler

Tests: Classification of Data and Plotted Results."' It was a com-

parison of boilers by the results of numerous tests and concluded

with a series of diagrams.

Third Session.— I'tol. R. C. Carpenter's paper, "Test of Centri-

fugal Pump and Calibration of Weir at the Bridgeport Pumping

Station, Chicago," was read. The pumps were described and the

methods of the tests and the results were explained. Two pumps,

one of the centrifugal and the other of undulating type, were

tested; the first gave an efficiency of 54 per cent, when pumping

10,000 cubic feet of water per minute and the second gave an effi-

ciency of only 41 per cant, under similar conditions. A weir was

used for measuring the water. The author's experience showed

him the advantages of building weirs so that they would have the

minimum of end contraction. It was a case of a very large flow of

waterovera weir nearly 30 feet long, with means of checking the

results, and was considered as establishing the Welsbach formula

in place of that ot Francis for these conditions. In view of the low

efficiencies the paper clearly showed the importance of expert en-

gineering advice in the selection and specification of pumping

engines.

The next paper was by Mr. Howard Stillman, Engineer of Tests

of the Southern Pacific Ry., entitled "A Water Purifying Plant."

A very complete p'ant for the purification of feed-water for the

use of locomotives was described, and the subject is of such inter-

est that we reprint the paper in abstract in this issue. The discus-

sion drifted somewhat from the paper, and brought out the fact^'.that

many of the members had used simple methods for the protection

of their boilers, and of these methods the use of soda ash and elec-

trical currents were mentioned. There were differences of

opinion in regard to the efficacy of copper and zinc plates for the

purpose of setting up electric currents in the boiler, but this plan

had excellent support. It was thought to act in such a way as to

prevent the crystallization of the precipitates in the boiler, the

effect of which was to throw down mud instead of scale. Others

called this process a humbug, but they did not present a strong

case.
,

Dr. Thurston's paper, "Multiple Cylinder Engines: Effects ot

Variation of Proportions and Variable Loads, " was then read by

the author. This paper was an interesting record of experiments

which tended to show that for certain conditions there was more

to be gained in the use of compound engines of unusual propor-

tions, a ratio of 7 to 1, than in the use of triple expansion engines.

This subject was important, and we hope to find room for an ab-

stract of the paper in a future issue. It was shown that it

was possible to abandon the intermediate cylinder of the triple

expansion engine in certain cases, not only without loss

but with actual gain. The substance of the paper was ex-

pressed as follows: The unusual proportions of 7 to 1 in a compound

engine approximated closely to the results from the triple engine

at the most favorable expansion ratio for the triple.

Mr. Wm. S. Keep's paper on "Cast Iron Under Impact" 'was then

read. The object of the paper was to record the results of an elabo-

rate serious of tests upon the effects of impact upon cast iron, includ-

ing the effects of "tumbling" castings in a "tumbling barrel." The
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result was to show that strength was increased by this action, but

the effects considered quantitatively did not appear to be very uni-

form. The discussion was brief. The tests were not complete, but

they show that:

Striking a test bar on the side or end decreases its length. Test
bars tumbled in contact with other castings in a tumbling barrel
increase in length. Tumbled test bars show large increase of

strength. Blows delivered on the side or end of a test bar do not
increase the strength. Test bars 32 inch square increase in

strength until they have been tumbled two or three hours, but not
materially by long tumbling. Of tumbled bars the weakest bars
are most strengthened and the strongest bars are strengthened
very little. The strength gained by tumbling is due to making the
surface of the test bar smooth and to condensing the surface by
peening. The removal of the surface weakens a test bar while
smoothing the surface withoat removing it strengthens it. Smooth-
ing the surface by pounding with a hammer increases the "trength
by condensing the grain. Test bars of gray iron containing least
silicon gain most by the process of tumbling.
•'Notes on Rating Electric Plants on the Heat Unit Standard," by

Mr. W. S. Aldrich, was then read. This paper takes up in detail

the subject introduced by the author at the previous meeting. The
substance of this presentation was that the application of the same
method of specifying the performance of electric power plants that

had such a good effect upon the development of the pumping en-

gine might be expected to work a similar improvement in the elec-

tric power plant.

Fourth Session.—The first paper was by Mr. J. B. Mayo, " A
Strength of Gear Chart.'' The purpose of the paper was' to record

data with regard to the strength of gears in a form convenient for

use in selecting gears for any special purpose. It was offered as a

time saver. Mr. C. L. Griffin submitted written discussion, includ-

ing another gear chart showing the load, pitch, width and factor

of strength. He thought Mr. Mayo's chart covered too much.
The next paper was on " The Law of Hydraulic Obstruction in

Closed Streams," by Mr. David Guelbaum. It had to do with the
laws governing phenomena attending the obstruction of closed

conduits and consisted of exhaustive mathematical treatment and
included a formula.

The conclusion of the di.scussion on the report of the committee
on revision of the code of rules for boiler tests was then opened by
Mr. Charles E. Emery, who invited suggestions from the members.
Professor Jacobus thought it very important to determine the

amount of moisture in steam and illustrated a method in which
three Barrus calorimeters were used, the samples being taken from
nipples from the bottom and from different parts of the steam pipe,

the area of the pipe being, in fact, explored for moisture. He
thought that mercury instead of oil wells ought to be used for

measuring superheating. Mr. Kent showed Professor Ringel-
mann's smoke scale, which was a new way of determining smoke
by comparison with surfaces shaded in accordance with a formula
Water meters for measuring feed water were strongly condemned
and actual weighing was endorsed. It was thought by several
speakers that lO-hour tests must be inaccurate, 72 hours being
thought necessary for the purpose of securing fair conditions.

Mr. C. J. H. Woodbury presented a report on the subject of

electric wiring rules, which was adopted and will be printed in full

in the proceedings.

Fifth Session.—This was opened by Mr. George W. BisselTs
paper, "A Boiler Setting," which described a method of support-
ing a boiler from three points in such a way as to take care of ex-
pansion and contraction, and'also to render the supports independ-
ent of the setting. No discussion.

Mr. George W.Dickie's paper, "Auxiliary Engine and Trans-
mission of Power on Naval Vessels," was then read. An idea of
the paper may be best obtained from the following quotation."

This paper does not aim to show the superiority of any one sys-
tem over another, the comparisons made being simply to show that
there is no mechanical difficulty in operating all auxiliaries by any
one of ttie systems herein mentioned, and to express a Jiope that
our government would either adopt some one system and carry it
out complete, developing that system to its utmost efficiency, or
else take one or two similar ships and fit them with power trans-
mission systems completely representing different agents—say one
electric, one hydraulic and one compressed air. Let each be
placed for three years in the hands of officers heartily in favor of
the system in use on their own ship, and thereby obtain a practi-
cal demonstration of the very best points in each system.
While we have hitherto advocated with all the ability we pos-

sess a complete hydraulic system, our experience in the practical
working of hydraulics on shipboard has not beenof the most pleas-
ant character. Officers are required to care for and get thebest out
of a hydraulic system, while personally they would rather sit up all
night with an electric plant than spend a moment more than the
law requires with a water motor.
The future hopes of the voung officer are centered in electricity,

and he devotes himself to it with a will; and so long as that condV

tion prevails, the electric method of transmission will have the best
chance to succeed, because.with that it has a flexibility and a general
adaptability which the other systems do not in themselves possess.

In the discussion it was shown that while compressed air itself is

safe, several air compressors had exploded on account of the vapor-

ization of lubricating oil, but this might be avoided by water jacket-

ing of the compressor cylinders.

Mr. H. M. Norris' paper, "An Accurate Cost Keeping System,"
contained the assertion that this subject precluded all forms of

guesswork, which was the fundamental principle of cost keeping.

The method devised by the author was described in detail, and in-

cluded the forms of blanks used in determining the actual cost of

each job of machinery work, including office and i-elling costs. The
system involved monthly reports. In practice it had been very sat-

isfactory. The discussion was lengthy, and treated the separation

of the manufacturing and selling expenses and the general advan-
tages of cost keeping. Mr. C. W. Hunt suggested that members
interested should read the work by .J. Slater Lewis, describing an
English cost keeping system which was used very successfully in

the speaker's works. The system permitted of balancing every

month, and gave a satisfactorily accurate method for keeping track

of the business. The clerical work was done by cheap labor, and
required no thinking on the part of the clerks. A system that

would show the cost of sharpening the President's skates was
one member's way of describing a perfect system.

The ;iext paper was " Thermodynamics Without the Calculus,"

by Mr. George Richmond. It presented the state of the art ot a

new method of treating thermodynamics without higher mathe-

matics. The paper was intensely interesting and very valuable,

but for the lack of time it was not discussed.

Mr. Chas. T. Main's paper on "The Valuation of Textile Manu-
facturing Property " was read. Its scope was well represented in

the title.

Owing to the length of the earlier discussions the remaining

papers were presented without much discussion. They were taken

upasfollows: "AStaybolt Threading Device and a Screw-die for

the Turret Lathe," by Mr. Jas. Ilartness; " Dustless Buildings,''

by Mr. C. J. H. Woodbury; "The Stevens Valve Gear for Marine

Engines," by Mr. Andrew Fletcher; " Machine Moulding," by Mr.

E. H. Mumford; "Electricity in Cotton Mills," by Mr. W. B.

SmithWhaley, and "A Convenient Form ot Wire Testing Ma-
chine,'' by Mr. A. L. Rice.

The convention closed with a hriet address by the President, Mr.

Worcester R. Warner, who in a few well-chosen words expressed

his gratification in the treatment that he had received and the

assistance that had been given him by the officers and members.

It was announced that the next convention will be held at Ni-

agara Falls, the date not yet being decided.

Locomotives for China— The Rogers Locomotive Company.

Thp Rogers Locomotive Company has completed and is now
shipping eight raogul locomotives for the Imperial Government
railways ot China, these being for use on the Lu Han Railway.

The gauge is standard, and with the exception of the six-wheel

tender the design strongly resembles American practice. The
following table contains a general description of the locomo-

tives:
General.

Gauge 4 feet 8!-2 inches
Fuel Bituminous coal
Weight on drivers 105.000 pounds

•' " truck wheels SC'iOO pounds
total 125.600 pounds

Wheel base, total, engine 22 feet 9 inches
" *' driving 13 feet 9 inches
" •' total (engine and tender) 46 feet U inches

Height, center nf boiler above rails 8 feet S inches
" of stack " '* 14 feet 10 inches

Heating surface, firebox 126.45 square feet
" " lubes I..'i03..'!5 square feet

'• total 1,6.'9. 80 square feet
Gra te area 21 . 2 sq oare feet

Wheels andJoutnals.
Drivers, number 6, of cast stee

" diameter 60 inches
Truck wheels, liind Cast steel

" diameter 36 inches
J ournals, driving axle, size S inches by in inches

" truck " ' 5J4 inches by 12 inches
Axles, driving, material | Steel

truck " Steel

Cylinders.

Cylinders, diameter 19 inches
Piston stroke 24 inches

•' rod, diameter 3!^ inches
Kind of piston-rod packing U. S. metallic
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Main rod, lcni;Ui uoDter to center 8 (eet 9 inches
Sleam uorla, len^ih 17 inches

width 19(i inches
Exhaust ports, length 17 inches

width 2M inches
Hridgo, wi(ith \% inches
Exhaust pipe SinKle, high

Valves,

Valves, Isind of Richardson
*' Kreatest travel 5J4 inches
*' outside lap ^* inch
" lend in fiill gear I'j inch

Boiler.

Boiler, type of Belpa ire
*' workinfj steam pressure ISOpounds
'* material in barrel Steel
" thicitnes? of material in biirrel.. tli inch
" diametirof barrel outside at first course 00 inches

Seams, kind of horizontal Sextuple riveicd
" circumferential Double riveted

Crown sheet stayed with ,'. Rartinl stays
Dome, diameter 30 inches

Tuhea.

TTibes, number 211
'* material Iron
" outside diameter 2 inches
** lengtti over sheets n feet '> inches

Firebojr.

Firebox, lenwrtli 7 feet
" width 3 feet 5t^ inches
" depth front 69H inches
" " back 6lt^ inches

material sides, back and crown Copper, steel tube plate
•' thickness of sheets V4 inch
" brick arch Supported on studs

Grate, kind of Hooking finger

Tender.

Tank capacity 4,000 gallons
Coal ' 7 tons

amounts the same extenderH or fillers as the freight car color,

and like it excludes barytes. The Tuscan red also contains as an
essential constituent a percentajje of organic coloring matter,

usually what is known as chateniuc, or wood lake, or an alizarin

lake. A ininiinuin percentage of sesquioxide of iron being an
essential feature of the specilications, a rapid and at the same
time accurate method for its determination is desirable. The
directions given below seem to secure this result.

Operation.

Keniove the jiignient from the six-ounce Erienmeyer flask, in

which it is left in the methods describing how to separate the

pigment from the other constituents of freight and passenger oar

colors, previously published in these articles,* by means of a

spatula, taking oire to get out all that can be so detached. The
pigment, being received on smooth or glazed paper, is then mixed

with the spatula, the lumps which are apt to be present being

crushed in the operation. A uniform sample being obtained,

weigh into a small porcelain crucible half a gram of the pig-

ment, and ignite to destroy organic matter, avoiding very high

temperatures. Put the ignited pigment into a two or three ounce

beaker, and dissolve in hydrochloric acid, taking pains to clean

the crucible by washing v.ith some of the acid, and rubbing with

a rubber tube on the end of a glass rod. Use in all 1.") cubic cen-

timeters of chemically pure hydrochloric acid, 1.10 specific grav-

ity. In dissolving use heat: solution usually takes only a few

minutes. In case of a refractory pigment, a few drops of the

Locomotive for China.—By the Rogers Locomotive Company.

Frame, type of Steel plate Swheeled
Wheels, kind Cast steel

*' diameter 42 inches
Axle, material Steel
Journals, size 55^ X 10 inches

CONTRIBUTIONS TO PRACTICAL, RAILROAD
INFORMATION.

Chemistry Applied to Railroads—Second Series —Chemical
Methods.

XXII.—Method of Determining Sesquioxide of Iron in Freight
Car and Passenger Car Colors.

by c. b. dudley, chemist, and f. n. pease, assistant chemist,
of the pennsylvania railroad.

Explanatory.
The pigment of the standard freight car color is a mixture of

sesquioxide of iron, with a little carbonate of calcium, and quite

a large amount of various inert materials as extenders or Gllf rs.

These may include kaolin, gypsum, ground soapslone, silex,

feldspar and asbestine or ground asbestos, as well as the natural

impurities occurring in the iron ores, frequently used to furnish

the required sesquioxide of iron. Baryles, or sulphate of barium,
is excluded. The standard passenger car color, or Tuscan red.

has likewise a basis of sesquioxide of iron, together with a small

percentage of carbonate of calcium, and may contain in small

standard stannous chloride solution added from time to lime

greatly hastens solution; an excess should be avoided. When solu-

tion is complete, if stannous chloride has'not been used, the solu-

tion will, of course, have the reddish color characteristic of ferric

chloride. If stannous chloride has been used, even in very slight

excess, the solution will be nearly colorless. The subsequent

manipulation in the two cases differs. In the first case, while the

liquid is still hot, add from a burette or pipette the standard

stannous chloride drop by drop with agitation until the solution

has lost the greenish yellow color, which is characteristic of the

partially reduced solution. The smallest possible excess of stan-

nous chloride should be present after reduction is complete. One
drop after the color is gone will insure complete reduction. In

case stannous chloride has been used to secure solution, add per-

manganate of potash solution, imtil the greenish yellow color

characteristic of a partially reduced iron solution appears, and

then add stannous chloride from a burette or pipette, until reduc-

tion is complete, as above described. Add now to the reduced

solution five cubic centimeters of mercuric chloride solution, tak-

ing care to wash down the sides of the beaker containing the re-

duced solution with the mercuric chloride. Mix thoroughly and

then pour the reduced solution into a beaker holding 500 cubic

centimeters and containing 400 cubic centimeters of water, to

* See this journal. Volume LXX., No
No. 9, page 301,

1, page 54, and Volome LXXI.,



14 AMERICAN ENGINEER, CAR BUILDER
which has been added 10 cubic centimeters of phosphoric acid
solution. Titrate now with standard permanganate, adding with
moderate rapidity at Brst, then more slowly with constant stir-
ring, until one drop gives the pink color characteristic of the end
reaction.

Appaeatds and Reagents.

The apparatus required by this method is simply the beakers,
burettes, pipettes, etc., present m every laboratory, and requires
no special comment.
The stannous chloride solution is made by adding to one pound

of concentrated chemically pure hydrochloric acid one pound of
chemically pure stannous chloride obtained in the market. Dis-
solve by stirring. If all the stannous chloride fails to dissolve

_
after a little time, add enough water to secure solution. Dilute to
two liters. The bottle holding this solution should be kept closed
when not in use, and a few fragments of metallic tin added to
keep the salt reduced to the stannous form.
The permanganate of potash solution for titration is made as

follows
: To one liter of water add two grams of crystallized

permanganate of potash, and allow to stand in the dark not less
than a week before using. Determine the value of this solution in
terms of metallic iron. For this purpose 150 to 300 milligrams of
iron wire or mild steel are dissolved in 15 cubic centimeters of
chemically pure hydrochloric acid (1.10 specific gravity). After
solution is complete, reduce with stannous chloride, add mercuric
chloride, pour into solution of phosphoric acid, and titrate exactly
as described above. It is of course essential that the amount of
iron m the wire, or soft steel, should be known. The standard in
use in the Pennsylvania Railroad laboratory is a mild steel in which
the iron is known by determining carbon, phosphorus, silioon,
sulphur, manganese and copper, and deducting the sum of these
from 100 per cent. Not less than two independent determina-
tions should be made, and three are better. The figures showing
the value of the permanganate solution in terms of metallic iron
should agree to a hundredth of a milligram in the diflferent deter-
minations. A very satisfactory method of making and keeping
permanganate of potash solution is as follows : Have a large glass
bottle holding say eight liters, and two of half the size. Paint
the outside of these bottles with several coats of black paint or
varnish. Fill the large bottle with the standard solution, and
after it has stood a proper time fill one of the smaller bottlesfrom It without shaking and standardize. At the same time fill
the second small bottle, and refill the large one. When the first
small bottle is exhausted standardize the second one and fill the
first from the stock. When this is exhausted standardize the firstagain and fill the second from stock, refilling again the stock
bottle and so on. By this means a constant supply of sufBcientlvmatured permanganate is always available. Of course if the consumption IS very large, larger bottles or more of them may be re-quired. Since changes of temperature affect the volume of allsolutions It is desirable that the permanganate solution should beused at the same temperature at which it was standardized. Withthe strength of solutions above recommended, U the permangan-
ate is used at a temperature of 20 degress Fahr. different fromthat at which It was standardized the error amounts to less than

of fron.'
'" '" ^ '"^'"'"' •=°°*'''"^°S 80 per cent, of sesquioxide

The mercuric chloride solution is made by adding to a bottlecontaining about a piint of distilled water two ounces of chemi!ca ly pure mercuric chloride, filtering if necessary. A saturated
solutionis desired for use and the above amount of mercuWc

?me"?time
''""'' '"^ ""^""' '° '"""' ""'''' '''' ^« ^"^"^^^ '^°^

The phosphoric acid solution is made as follows: Add 160
grams of chemically pure manganous sulphate, obtained in the
market, to sufficient water, and when solution is complete dilute
to 1,750 cubic centimeters. Then add 330 cubic centimeters ofsyrupy phosphoric acid, 1.70 specific gravity obtained in the
market, and 330 cubic centimeters of concentrated chemicallv
pure sulphuric acid. Mix thoroughly, filter if necessary and
keep in a well-stoppered bottle.

Calculations.

An example of all the calculations is given herewith. The
softsteel employed in standardizing permanganate of potash solu-
tion in the Pennsylvania Railroad laboratory contains 99.37 per
cent, metallic iron. 0.1498 gram of this contains therefore (.1498
X .9927) .1487064 gram of metallic iron. This requires 42.99
cubic centimeters permanganate solution, or 1 cubic centimeter
of permanganate solution is equal to (.1487064 :4.'.9) .003466
metallic iron. But metallic iron is to sesquioxide as 113 to 160
(Fej to Fe^Oa). Hence 1 cubic centimeter of permanganate is

equal to (112 : 160 :: .008466 : x) .004951 sesquioxide of iron.
Twice the number of cubic centimeters used in the analysis, since
half a gram is taken, multiplied by this factor, gives the sesqui-
oxide of iron in one gram of the pigment, and this multiplied by
100 gives the percentage.

Notes and Precautions.

It will be observed that this method is almost exactly the
Zimmerman-Reinhardt method, described by Mixer and Dubois
in the Journal of the American Chemical Society for May, 1895.
In our hanus the method has given such admirable result's that
we use it wherever possible.

The pigment frequently adheres with considerable tenacity to
the sides and bottom of the flask used in separating it from the
other constituents of the paint. Moreover, the constituents of the
pigment separate from each other in the gasoline solution, the
heavier particles being at the bottom. It would lead to error,
therefore, to take sufficient material for an analysis out of the
flask without previous care to secure a uniform sample. The flask
should be well cleaned, and the whole amount thoroughly mixed
before weight is made.
Pigment separated from oil by means of any solvents is apt to

contain some organic matter, possibly oxidized oil, or traces of
the unoxidizcd oil, not removed. Moreover, the passenger car
color pigment contains as an essential constituent organic color-
ing matter. These substances interfere with the subsequent titra-
tion with permanganate, and must accordingly be removed.
This is apparently easiest done by ignition as described. If very
high temperatures are used, the aubsequent solution will be more
difficult.

The use of stannous chloride to facilitate solution and aUo to
reduce the iron requires some precautions. The more stannous
chloride there is present before the mercuric chloride is added,
the more of this latter reagent must be added to decompose it,

since it is impossible to titrate in presence of stannous chloride.
But the more mercuric chloride added to decompose stannous
chloride, the more mercurous chloride there is present in the so-
lution to be titrated. Experience shows that this mercurous
chloride may lead to erroneous results in the titration. If the
material to be titrated is opalescent only from suspended mercur-
ous chloride, entirely satisfactory results may be expected. If
on the other hand, a voluminous precipitate of mercurous chlo-
ride is present, the results may be seriously in error, possibly due
to a reaction between the mercurous chloride and the perman-
ganate.

The use of the phosphoric acid solution enables the titration
with permanganate to be made in presence of hydrochloric acid,
and thus avoids displacing this acid by sulphuric, and the use of
the reductor, which are characteristic of the older methods.
Apparently the manganese sulphate is the important factor in
this possibility, the phosphoric acid being added to give a color-
less solution, so that the end of the reaction may be observed
with sufficient sharpness.

It will not escape notice that if the manganese sulphate, the phos-
phoric acid, or the sulphuric acid, used in making the phosphoric
acid solution, any or all of them contain iron in the protoxide
form, or even organic matter, an error may be introduced in the
titration. It is well, therefore, to test this solution with perman-
ganate befoie using it. If the same amount that is required for
an analysis uses up more than one, or possibly two drops of per-
manganate, the amount actually so used up must be deducted
from the figures obtained in the regular titration.
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Belpaire Stationary Boilers—Grand Central Station, New
York.

The general arrangement of the improvements in the Grand
Central Station in New York were illustrated in the yViHERiCAN

Engineer, Car Builder and Railroad Journal of March, 1897,

page 104. The statement was made at that time that this station

would be one of the best appointed in the world wlien completed,

and the work that has so far been done confirms that opinion.

The plans include a new power plant which is to furnish the

steam and electric power and the steam for heating and the

disposition of this plant in the basement of the building without
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making extensive and expensive changes was interesting and
rather difficult.

The steam plant Is situated opposite Forty-third street on the
Vanderbilt avenue side of the building, and the head room was
limited to 10 feet 6 inches, which made the problem of installing

1,.jOO horse power in boilers an unusual one. No domes could l>e

used and the steam piping was to be kept low. The space was
too restricted to admit of using a water tube or a hoiizoutal

tubular type of boiler, and after considerable study the Belpaire

type was chosen, and the height of the boiler itself was kept
down to 8 feet 8f inches, which will be seen to be remarkably
low for a boiler of 208 horse power without resorting to a type
that would not be suitable for this purpose. It is by no means un-
usual for this type to bo used in stationary practice, and it po-
sesses distinct advantages over the cylindrical return flue type.

The firebox is surrounded by effective heating surface, and th»

setting is more simple and cheap, and there are no losses due to
leaky settings. Boilers of the locomotive type should be care-

fully insulated by non-conducting coverings, and we are informed
that this has been attended to in these boilers.

There are seven boiler spaces provided in the pawer room, and
six boilers will be used. They are designed for a pressure of 150
pounds. The diameter of the shell is 72 inches at the smallest
ring, and the length is 22 feet 7 inches. The flues are 398 in

number, and are two inches outside diameter by 1 1 feet long.

The tube sheets are I inch thick, the crown sheet is g inch thick

and the other sheets are f inch thick with the exception of the
throat sheet, which is 1-inch. It was the intention to make the

outside firebox sheet all in one piece, but it was decided to make
it in three pieces as shown in the sectional view. The grate area
is 45.6 square feet, the firebox being 60 inches wide and 101^

inches long inside. The heating surface is 2,494.3 square feet, of
which 2,288.5 square feet are in the flues, and 205.8 square feet

are in the firebox. The grate area is 45.6 square feet.

The drj' pipe is a wrought iron pipe of 9 inches inside diameter,
and is supported near the top of the boiler, as shown in the

drawings. The steam enters through 15 two-inch holes in the

top of the pipe, and water is allowed to drip from three 3-

inch holes in the bottom of the pipe. The steam is led away
through a 6-inch pipe and elbow. It will be noticed that a
baffle plate is hung from the shell in front of the dry pipe, for

the purpose of preventing the rush of water to the pipe.

The grates are of the cast-iron stationary type arranged for the

burning of "pea" coal. The frames are held by studs on the inside of

the firebox. It will be seen from the drawing that the water spaces
around the firebox are not uniform, the space at the front being

4 inches. The space at the top of the sides is 5 inches and is 4

inches at the bottom. The space at the top of the end is 4 inches

and at the bottom it is 3J inches. The crown sheet slopes down-
ward toward the rear and it is supported by 1^-inch stays, upset

at the ends to a diameter of IJ inches. The spacing of these

stays is shown in the drawings. The short staybolts are ^ inch
in diameter and the spacing is also shown in the drawings. The
crown and cross-stays are of the same diameter. The flues are
set with copper ferrules expanded into both sheets. The boiler
is stayed longitudinally by the use of diagonal stays of 1^-

inch round rods secured to crow feet at both ends. The form of
the seams and the location of the washout plugs and the man-
hole are shown in the drawing.
The boilers were built by the Schenectady Locomotive "Works, to

specifications by Mr. William Buchanan, Superintendent of Motive
Power and Eolling Stock of the road, to whom we are indebted
for the drawings and information.

1898 Conventions at Saratoga.

We are informed by Mr. John W. Cloud, Secretary of the Mas-
ter Mechanics' and the Master Car Builders" Associations, that
the 1898 conventions will be held at Saratoga, N. Y. The Master
Car Builders' convention will open Wednesday, June 13, and the

Master Mechanics" convention will open on the following Monday,
June 20. The dates have been incorrectly reported by several

journals, but the statement given here is based upon official

information from Mr. Cloud and is therefore correct. The
headquarters will be at Congre"" Hall.
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stone Crusher—B. & O. S. W. By. Automatic Signals.

The Baltimore & Ohio South Western Railway has been using

so much crushed stoae in the permanent improvements on its

lines as to necessitate the installation of a stone-crushing plant

at the quarries, which are situated on the Rock Creek branch

near Mitchell, Ind. The general appearance of the plant and its

arrangement may be seen by the accompanying illustrations,

which show it while under con-

struction and after completion.

The quarry is of oolitic limestone

and is practically unlimited in ex-

tent. It is very conveniently located

with reference to the track and the

stone is taken out and crushed with

very little expense. The first illus-

tration shows the framework and

the machinery while it is being

placed, and before the quarry was

op ned ; the other view shows the

crusher plant complete with the

quarry opened.

The plant is divided into three

parts : the boiler house, the crusher

and the storage bins. The storage

bms are over the tracks upon which

the cars are run for loading. Steam

is furnished by two boilers of the

locomotive type and power is ob-

tained by an old engine that was

taken from one of the locomotive

shops.

The crusher machinery was fur-

nished by the Gates Iron Works,

and consists of one No. 7^ and one

No. 4 CI usher, both being of the

Giles pattern. The stone from the

quarry is first run through the No. 7i crusher and is carried by

heavy elevators to a revolving screen where the dust and fine

stone are screened out and any stone that passes through a

2J-inch hole goes through the screen and into the ballast bin.

The stone that has not been crushed fine enough to pass through

this part of the screen is run out of the end of the screen and
through a rejection spout to the

other crusher, where it is recrushed

and re-elevated to the screen. In

this way the stone is made of even

si2;e,which is essential in the produc-

tion of good ballast.

The plant is complete in every

way, and it is used for the produc-

tion of crushed stone for many other

puiposes than for ballast. It will

be seen that the quarry is very

favorably situated with reference to

the crusher with respect to the

handling of the material, and while

we are unable to state the cost of the

working, it is said to be very low.

The capacity of the plant when
the quarry is completely opened

will be between 600 and 700

yards per day|; at present it is from
100 to 150 yards per day, and
this may be increased at any time

by opening up the quarry to a greater extent. We are indebted

to Mr. I. .G. Rawn, General Superintendent, and to Mr. J. H.
Maddy for the photographs and information concerning this

plant.

Thecupping of firebox sheets to preserve staybolts, referred to
on page 321 of our issue of September, 1897, was discussed at the
November meeting of the Western Railway Club, the service
reports being very favorable.

The subject of automatic signals was discussed at the recent

meeting of the Railway Signaling Club in Chicago, it being in-

troduced by a paper by Mr. V. K. Spicer. The conclusion to be

reached from the discussion was that there was a growing ten-

dency to look upon automatic signaling as a safe and desirable

system. The old objections to these signals are mentioued, and

Stone Crusher- B. & O. S. W. Ry.

among them are the absence of men stationed at the signals to

insure their observance by enginemen. This was a question of

discipline and the coufidence which had been imposed in auto-

matic appliances of this kind had been growing.

There seems to be no doubt that there is a specially good field

for these signals in this country. The high cost of controlled

Stone Crusher-B. & O. S. W. Rv.

manual systems both for installation and for operation tended to

make the advantages of the automatic types stand out promi-

nently. The records which these signals had made were favora-

ble to them and there seemed to be no well grounded objection to

them. The question of the relative advantages of the disk and
the semaphore types of signals did not receive attention, and in

view of recent experience in the use of automatic signals of the

semaphore type, as recorded in our issue of fast month, and the
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fact tliat all the prominent signal companies are prepared to fiir-

nisli the Hpmaphore type goes to show that those who prefer

semaphores may be supplied with them, and that tbey may be

relied upon. The disk signal has given aa excellent account of

itself and in fact the reputation of the automatic signal has been

made by disk signal.

The conditions which obtain on most of the railroads in this

country preclude the possibility of using the controlled manual

system even if the necessary investment to install it is available.

It is well established that automatic signals can be made to work

in a perfectly reliable manner if the necessary care is taken in the

construction of the apparatus and in the installation. Much has

been learned in regard to the best methods of wiring and arrang-

ing the circuits with reference to ease of inspection and repair, so

that it may now be said that the protection afforded may be com-

pute. So much more signaling of the automatic type may be

obtained for one's monf y that the cost factor cannot be neglected,

and while some say that cost should not enter into the question

of railroad signaling the fact remains ihat it does rnterand, more

than that, it stays in the que tion. Those who do not believe

that it is the ligitimate function' of signaling appliances to pull

a drunken or otherwise incapacitated engineman otT his engine

for disregarding its indications and discipline him forthwith are

inclined to think that the automatic devices are on the whole

more reliable than the manual. After all is said, the manual sys-

tems, even if they are 1. eked or "controlled," must rely upon auto-

matic devices almost as much as the purely automatics, and when

these locks fail or become "tied up," as th. y sometimes do, the

case of the manual is worse than that of the purely automatic. We
are of the opinion that the controlled manual system will not

mike very much headway in this

country.

Permissive working must at times

be resorted to under the controlled

system, and we ask : Is it not better

to put in automatic signals and make
the blocks so sh' rt as to take permis-

sive working out of the question alt )-

gi'ther ?

The most recent development of

automatic signals which is arranged

upon the normally danger plan, as described in our De-

cember, 1897, issue, is worthy of study, and if in experience it

bears out expei"tations we believe the type of signals represen'ed

will find favor.

water from Burfiice condition in about 00 seconds, and has accom-
plished this during a test made to determine this question in 1>«

seconds. It has, likewise, in the same short space of time been
brought to the original surface condition.

With three men on board it has remained under water for over
three hours at a time without the least inconvenience to the in-

mates or any ill after effects, the passengers declaring that as far

as the condition of the atmosphere in the Ijoat was concerned, they
were willing to have remained down another three hours. On one
day of 10 hours, Hi_r hours were spent under water, the air being
maintained in a pure condition during this length of time with
three and four passengers on board, demonstrating clearly that

with two passengers the boat can remain submerged for 20 con-

secutive hours with no ill effects. During all the tests made the
air machinery has shown itself capalile of supplying in proper
quantities]all the air needed, not only for respiration but likewise

for the supply of three ordinary sperm candles used for illuminat-

ing gages and indicators. During another test, lasting for over

three hours, with three men on board, and made to deternjine the

capability of the vessel to maintain a level keel, if, was shown that

the air bubble in an ordinary spirit level would not vary at all from
the level-mark to show that the vessel had been in any way tilted

or inclined. To demonstrate the capability of the vessel

maintaining itself at a constant depth, passengers inside the

boat checking off the depth on an external manometer and
observers stationed in service boats supplied with graduated rods

and having connection with the boat by means of ropes marked to

show the depth, proved, _by their observations, that a constant
depth was maintained for a period of over one hour with almost no
variation as far as they could detect l>y the means employed.
During the experiments over 300 descents have been made. After
the first half a hundred trials no accidents whatever have oc-

curred. Betwecd <!0 and 70 different people have been taken for

The Raddatz Submarine Boat.

more or less extended voyages beneath the surface, in every case

resulting to the complete satisfaction of the passengers.

It Was Play For Him.

Tlie Baddatz Submarine Boat.

We record the appearance of a new submarine boat designed

and built by Mr. Richard Raddatz, of Oshkosh, Wis., which

has been undergoing experiment in Lake Winnebago, at that

city. It is understood that the boat is propelled by a hot air en-

gine when running on the surface and by anj electric motor and
accumulators when under the surface. The method of supply-

ing air to the occupants has not been explained by Mr. Rad-

datz.

In view of the mterest whicii has been taken in submarine
boats, we have obtained a statement from the inventor with re-

gard to the performance of the craft and reproduce it in his

own words as follows:

This craft is cigar-shaped, 05 feet long, 4 feet in diameter and 7'.^

feet high at the highest point. It is built of ,'',;-inch armor steel on
a heavy steel framework, and is estimated to be of sufficient

strength to withstand the pressure due to a submergence of 500

feet. The forward end of the l.oat is armed with a heavy steel spur
capable of doing considerable damage. At the rear end is a two-
bladed 30-inch propeller wheel. Projecting beneath the boat, at

the stern, near the propeller wheel, is a long steel rudder, capable
of turning the boat in twice her length. The weight of this craft

ready for service is somewhat over 31 tons. She has attained a
surface speed of about 14 miles an hour with an expenditure of from
40 to 45 horse-power. When under water the craft is propelled at a
rate of from one to ten miles an hour by electricity. It is easily

capable of completely disappearing beneath the surface of the

The train ran off the track and plunged down a steep enbank-
ment.

Engine, baggage car, coaches and sleepers were jumbled in one

awful mass.
The groans of the injured passengers rent the air.

It was frightful

!

Jones, the world-renowned halfback, partially awoke.
Three passenger cars were piled on top of him.

A piece of pipe was coiled around his neck.

The rim of one of the great driving wheels of the engine rested

on his face.

His legs were pinned down by a heavy beam.
A pillow had been forced against his mouth and nose, making it

impossible for him to breathe.

His arms were pressed against his sides and he tried in vain to

move.
But willing hands were afr work upon the wreck, and at last

Jones, the world-renowned halfback, was dragged out.

Looking around in a dazed sort of way, at his rescuers, he asked:

"How many yards did we gain on that 'down.' bojsi"—Cleveland

Leader.

Iff, C. B. Standards in Repairs.

By a recent decision of the Arbitration Committee of the Master
Car Builders' Association, more prominence is given to the admis-
sible use of the M. C. B. standards in place of original parts, even
though the standards differ considerably from the originals. The
case in question (No. 496i concerned a broken oil box replaced by an
M. C. B. box to a Southeastern Line car by the Chicago & Eastern
Illinois Railroad. The Loutheastern peopleclaimed that the repairs
were wrong, inasmuch as the boxes diliered as regards lips for the
arch bars, but the decision favored the use of the standard.
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The American Society of Civil Engineers formally opened the

new house on West Fifty-seventh street. New York City, Novem-
ber 24, with exceedingly interesting and appropriate ceremonies
which constituted a marked recognition of the services of the engi-

neer in the world's progress. The new home of the Society is ex-

ceedingly handsome and is admirably adapted to its purpose.

We congratulate the Society on this event, which undoubtedly
will mark the beginning of a new era in its honorable and useful

career.

in his paper recently read before the New York Railroad Club, a

saving of from $6.50 to .$10.30 per engine may be made by sub-

stituting a 16 or a 13-inch headlight for the 33-inch size. Mr.

Sanderson says :
" There is a positive danger in using a very

brilliant and powsrful headlight, such as some of our electric

frieuds are interested in, for the reflected glare off the surface of

th3 switch lamp lens is often so great that it entirely overpowers

the ligbt coming from the lamp, and will show apparently white

light to the engineman while the signal may be standing at red

or green. For safety a runner must therefore look for the

position of a target or semaphore and not trust to the lights at

night."

Comparatively little is known about the effects of changes

in the ratio of expansion in multiple expansion engines, yet this

must be considered as one of the most important items in the

design of such engines. It is worthy of note that there is a wide

difference of opinion among the different locomotive builders as

to the best ratio between the cylinders of compovmds, and it is

to be hoped that information will soon be available to enable de-

signers to work intelligently in this direction. The ratio of ex-

pansion troubles marine and stationary engine builders quite as

much as it does the locomotive men, and this subject was one of

the most interesting and valuable of all those brought before the

recent meeting of the American Society of Mechanical Engineers.

Professor Thurston, in his paper entitled " Multiple-Cylinder

Steam Engines, Effects of Variation of Propoitious and Variable

Loads," describes tests upon a Rockwood type of compound sta-

tionary engine having a cylinder ratio of 7 to 1. The tests were

made upon a triple engine of which the intermediate cylinder

was omitted, giving the ratio stated. This resulted in a surprising

economy. The triple expansion engine worked most economically

under a load of about 115 horse-power, but the 7 to 1 compound
used less steam at all loads under 85 horse-power. It also used

less steam than a compound engine having a ratio of 3 to 1 at all

loads above 72 horse-power. The Rockwood compound has been

known to give high economy, but it has b?en thought to be acci-

dental until these experiments sj^owed that there is more '.than ac-

cident to account for the economy. We c.innot tell where this

will lead us, but it is very likely to exert an influence upon the

future of the multiple expansion engine. More data are needed,

and it is probable that mare w,)rk will bs done iu this direction

in the near future.

A few years ago any suggestion looking toward a decrease in

the illuminating power of locomotive headlights would have re-

ceived scant courtesy from railroad men, and, out of the high
regard for strong illumination ahead of the engine, electric head-
lights came and for a time made considerable progress. With the
advances in signal protection and the isolation of the right of
way a change has come, and there is a marked tendency to re-

gard electric headlights as an element of danger rather than of
safety. As a prominent Master Mechanic puts it, " The electric

headlight at best only gives an engineer time to get scared when
he sights an obstruction." and he advocates the use of smaller
headlights. There is a question of cost to be considered in con-
nection with even the ordinary style, for, as Mr. Sanderson says

The Interstate Commerce Commission has taken action on the

petition of the railroads in the matter of an extension of time for

the equipment of cars with automatic couplers and air-brakes in

what must be considered a very satisfactory way. The time has

been extended two years and this will give all of the roads suf-

ficient time to comply with the requirements. The arguments
of the roads brought out the fact that the condition of the rail-

road business since the passage of the act has been a serious ob-

stacle in the way of many of them. Another reason for an ex-

tension of time was the hardship that would be occasioned if the

cars not equipped should be prevented from being used in inter-

state traffic. This would cause such a scarcity of cars as to seri-

ously embarrass shippers. It is by no means to be inferred that

the Commission in extending the time for a period of two years

is ts be lenient in the matter of carrying out the provisions of the

law, and while there will probably be no conditions in the ex-

tension, a careful watch in the form of equipment reports w\\\ be

kept as to the progress made by the roads, and it behooves the

roads to make all the progress possible in the matter. The rad-

roads wanted an extension of five years and at first the Com-
mission was inclined to grant an extension of only one year.

Neither of these propositions seems tobe as wise and fair as the one

that was finally agreed upon, and with good prospects for busi-

ness there should beno difficulty in completion of the applications

of the couplers and air-brakes iu that time. There is an addi-

tional reason why the roads should use every effort to put on air-

brakes and automatic couplers as rapidly as possible, in that cars

thug equipped may be operated mpre economically than at pres-
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ent, owing to the fact that the coupling together of automatic

and non-automatic couplers causes much more expense for main-

tenance than when the couplers arc uniform, and also the hest use

of air-brakes cannot be had unless all or nearly all of the cars of

the trains are equipped with them. The railroads are to he con-

gratulated upon the decision that was reached by the Commis-
sion.

TEOLLET OAE ACOIDENTS.

The frequency and the serious character of the accidents occur-

ing on tlie street railroads which are in so many cases paralleling

8team roads calls attention in a forcible way to the dangers of

present day street railroadmg and the comparative safety of

travel by the substantial roads. The papers which came into our

office in a single day recorded three accidents to trolley cars

each attended with fatal results, and we think it time to call

attention to the fact that it is dangerous to play with fire.

It is high time to look out for the future, because accidents, in

all probability, will increase faster than the growth of business.

We submit that the trolley roads are not properly protecting

their passengei-s. taking this ground on account of the absurd

things that are commonly done on these roads that would not be

countenanced upon trunk lines for a moment. The first requi-

site is good management and discipline, and the next is better

safety and braking appliances ; how absurd it is to think of ap-

plying the brakes of a heavy motor car with the slow crank

handle and how ini(iuitous it is to permit the use of chilled

brakeshoes in any service for the sake of the great durability

thus obtained 1 These roads will soon be faced by the wrath

of an enraged public if their ways are not mendfd.

This is no excuse for the irresponsibility of the mt thods often

followed on the street lines. The steam roads have learned to

regard the safety of their patrons, and they, for the most par,

are trying to provide the maximum of safety, while a great in-

difference and an implicit trust in the kindness of Providence is

apparent in the methods of street and electric lines. The specu-

lative features of these railroads would not suffer by the employ-

ment of correct principles of railroading, but would be improved

by them. It has already been noted in these pages that an act to

place the inspection of the street lines as well as the steam roads

under the care of the State Riilroad Commissioners has been

passed in Massachusetts, and other S'ates must follow if the

initiative is not taken by the roads themselves. Conditions

in street car traffic have changed with astonishing rapidity, and
the fault is that methods of operation have lagged far behind the

necessities of the case. The public makes its demand? known to

the trunk-line railroads in short order when accidents occur, and
why the street lines are not held up to the same standard of

safet3' in operation is unaccountable.

STEEL FREIGHT CAES-M. 0. B. DESIGNS.

Numerous signs point to the fact that we have, in this country

at least, reached the steel car age. The years 1896 and 1897 will

be notable as the time when steel car construction in the United
States was first undertaken in a serious manner and placed on a
commercial basis. In 1896 sufiScient expeiimental work was
done to enable a committee of the Master Car Builders' Associa-

tion to present a report confidently rfoommending certain forms
of construction and illustrating them with fairly good designs.

At the 1897 convention another committee recommended three

different designs for underframes for 30-ton cars, one of which
(we will designate it as Type A) had no truss rods; one (Type B)
had wooden end sills, wooden draft timbers and small wooden
longitudinal stringers bolted to the long channels; while the

third (type C) had neither buffer blocks nor buffers, the draft rig-

ging being attaclu'd to suspended plates riveted to the center

channels. In order to bring the work of the committee into

some uniformity certain principal inside dimensions of the box
car were agreed upon and it was suggested that they be submit-
ted to letter ballot as a recommended standard of the Association.

This portion of the report was adopted and approved by letter bal-

lot ; and the recommended standard of the M. C. B. Association

for the general dimension of a box car with steel underframc is

as follows :

Inside length and width, 84 feet by 8 feet 4 inches.

Height from rail to top of floor, 4 feet 2 inches ; from floor to

plate, 7 feet 6 inches.

Side door, o feat 4 inches ; end door, 24 by 36 inches.

End sill flush—not projecting.

These dimensions have to do chiefly with the upper fran)ing,

and might have been very useful for wooden cars if adopted years

ago ; but we believe they will be of little use for cars with steel

underframes, for it is likely that few steel cars of 60,000 pounds

capacity will be built, and when steel is introduced advantage

will be taken of its superior strength and the car capacity will b?

increased to 70,000 or 80,00!) pounds for grain cars, and they will

of necessity be made of greater length. The further action of the

M. C. B. Association on the subjpct of steel cars was the appoint-

ment of a new committee to study the designs already presented

and obtain criticisms upon them, and, if possible, to recommend
a design for adoption. This committee has just sent out a circuh'T

of inquiry, in which they ask : What parts should be made of

wood? Are independent draft timbers recommended y Should

wooden end sills be u?ed? What tvpe of center- plates and side

bearings should be used 'i We shall take up some of these ques-

tions and discuss them briefly in connection with a criticism of

of the plans in the 1897 report, and with a general consideration

of the subject of steel cars.

Of the three designs for steel cars presented at the 1897 con-

vention, we would favor tlie one without truss rods and with

deep centre sills, which we have designated as type A. This car

has the draft rigging strongly riveted to the center sills, so that

compressive and draft shocks are transmitted directly throui;h

them, and there is no tendency to deflection, as must be the case

if the compression stre-ses are applied below the sills, as in all

otherde-iigns in which suspended drafts timbersor plates are used.

We regard this principle as fundamental, and it is a mistake not

to take advantage of it, as can be so easi'y done in steel cir con-

struction. The design, type A, has a steel-channel end sill, with

a substantial oak buffer block, 7i inches thick, to which cast

iron buffers are attached. This amount of timber ought to pro-

vide a sufficient cushion for buffing, and it should prevent the

rigid transmission of shocks to the rivets which is so much feared

by some in regard to steel cars. The other two designs show ex-

treme conditions in their provisions for this action—type B
liaving a wooden end sill, wooden draft timbers and wooden

buffer blocks, but no buffers, while type C shows neither

wooden buffer blocks nor cast buffers—and yet we have the

statement of the designer that the car has been in service five

years without any expense for repairs. With a good oak buffer

block we do not believe it is necessary to have a wooden end sill

in steel cars, and a much more substantial design can be made

without i*.

The principal meritorious features in the design type A are as

follows : (I ) The car weighs less than a wooden car of the same

general dimensions, and is much stronger. The weight of the

steel frame is 6,959 pounds and the wooden joist for attachment of

wood floor, bolts, etc.. weighs 962 pounds, making a total of 7.922

pounds, while corresponding parts of a wooden car weigh 9,626

pounds, a difference in favor of the steel frame of 1,704 pounds.

(2) Only commercial shapes are used allowing competition in

purchase of mateiial.

(3) Every part is easily accessible for inspection and nearly all

rivets can be driven by power.

(4) The main strength is in the center sills.'wbicb are 15 inches

d ep.

(5) Vertical strength is provided with moderate weight with-

out the aid of truss rods.

(6) The draft gear is between the center sills and directly at-

tached to them.

The whole design of type A is intended to secure horizontal

rigidity, with the idea that distortion is not admissible in steel

construction, and if provided for cannot be regulated within the
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limit of elasticity of tlie material. The elastic resistance should

be in the springs and wooden buffer blocks, where shocks are first

received, and not in the frames. To maUe a car flexible without

cracks it must be made largely of wood. This is the principle

upon which type B has been designed. It has good sized wooden
side sills attached to the side channels, wooden end sills and draft

timbers and truss rods. The car seems to have been designed

with the idea of giving it constant repairs, and we believe that it

cars were built upon that plan the cost of repairs would be more
than for ordinary wooden cars. The objections to type C are (1)

the very light channels, (3) the use of truss rods, (.3) the suspen-

sion of the draft gear below the center sills, (4) the absence of

buffer blocks and buffers.

In the discu=!sion of the three M. C. B. designs for steel cars we
have incidently answered some of the questions asked by the

committee. (1) The only wooden parts necessary on a steel

underframe are sufficient joist for the attachment of the floor

and substantial buffer blocks; wooden end sills are not necessary.

(2) Truss rods are not necessary, and the equivalent weight of

metal could be better employed in deeper center sills. (3) Inde-

pendent draft timbers are not admissible, and we believe them to

be the very things to get rid of in steel cars.

In further support of the idea that tru.=s rods should not be re-

quired in steel cars, we call attention to the tests of the 80.000-lb.

flat car constructed by Mr. Pe jnock in 1895, and used in severe ser-

vice at the works of the Carnegie Steel Company about one year.

The car was then tested at the works of the Universal Construc-

tion Company, Chicago, by placing a load of 140,000 pounds of pig

iron between the truck centers, giving a deflection of only H
inches at the center. A load of 1.59,000 pounds was distributed

on the car by placing 43,000 pounds at each end and 69,000

pounds in the center portion, resulting in a deflection of i inch at

the ends and j inch at the center. Under all these severe condi-

tions the elastic limit of the metal had not been reached. The
car weighed only 22,630 pounds. The Harvey steel flat car of

60,000 pounds capacity, with truss rods, tested at the same works,

weighed 24,080 pounds and under a load of 119,000 pounds dis-

tributed between the truck centers it deflected 1§ inches. The
conclusion we would draw from these tests is that the car with-

out truss rods weighed less and deflected less under a greater load

similarly located.

The other two questions in the circular of the M. C. B. Com-
mittee relate to center plates and side bparing^, and these we re-

gard as among the most interesting and vital matters of detail

which will be rapidly developed by the use of steel cars of large

capacity. It is surprising to find that in the 100,000-lb. steel

cars, now buildin?, the center plates are of the ordinary form
and the area of the bearing surfaces has been enlarged to a very
slight degree above those in 60,000-pound cars. Under such con-
ditions we should expect the frictional resistance to curving lo be
very great, and sufficient tocau^e rapid flange wear and increased

train resistance. It does not seem to be good mechanical con-
struction to place two rough or unfinished soft steel disks abouc
12 inches diameter together under a load of 70 tons and expect
them to rotate easily. The service is similar t« that of a locomo-
tive turntable, where, with a lever-arm about 12 times that
on which the truck acts, there is proper provision for friction at
the center bearing. These bearings are of several types; one
most generally used consists of a nest of conical roller bearings
made of hard steel placed in a steel case and all carefully

finished. Another form employs disks 8 or 10 inches in diameter,
having a slight concave and convex surface, one made of steel

and the other of bronze. For large-capacity cars some such form
of center bearings should be used, and they could be made
cheaply by casting the cones or disks of hard steel and grinding
to size. This is our recommendation for center plates, and the
side bearing should have attention as a matter of rational desij:n

to make it properly fulfill its function. In the present article we
have considered the steel car in connection with the work of the
M. C. B. Association and have not allowed ourselves space to

point out the economic features of the subject, which relate to

large capacity and weight, first cost, deterioration by corrosi- n

and repairs, but we hope to discuss these features in our next

issue.

T, M. C. A. INFLUENCE IN RAILKOAD WORK,

One of the greatest and most permanent of the advances of re-

cent years in railroad matters is the great change which has

begun and is now at work in the direction of applying the prin-

ciples of sociology to the relations between officers and men.

Some of the most significant indications of a deep interest on the

part of officers in their subordinates are the rapid strides which
have been made by new methods of discipline, and by the rapid

growth ef the Railroad Young Men's Christian Association idea.

There are other indications which may be traced to the Y. M. C.

A. movement, and it may be said that even the improved dis-

cipline is a direct result of its influence.

That there should be a high moral standard among railroad

men has always been urged, but that the roads themselves had
any obligations to the men in a.ssistiug to keep the standard high

by surrounding them with influences tending to make it easier

to retain good moral character amidst the temptations of the

rough and ready life has not always been so clearly seen. Saloon

influences and transportation responsibilities are incompatible,

and officers are not only justified in discharging men who fre-

quent saloons, but it is their duty to do so. Their duty, how-
ever, is not done unless other influences are furnished which will

counteract those of the saloon and render them less dangerous

because less attractive. The way this may best be done is to pro-

vide convenient, attractive and homelike quarters for the use of

the men during their spare time and to surround thera with

good influences, and those educational advantages which are

more appreciated by railroad men than by anj other class.

There would be no labor problem if the idea of the Y. M. C. A.

could be carried out among the men and among the officers. It

is not alone the religiously inclined who are affected by the effort

to place the men among plea=ant surroundings and to give them
educational facilities, but it is the religious influence that makes
this movement so powerful. Its influence is to give men a view of

tl eir responsibilities in life, to show thera the advantages of

thrift, to educate them in connection with their work, and by
bringing them together it helps them to become acquainted with

their companions and shows them phases of the lives of their

comrades which they would not otherwise see. It makes
them more contented and tends to reduce the class of floating

railroad men who owe allegiance to no friendly set of officers,

and herein is a feature to be specially thought abiut. The offi-

cers can get better service from men with whom they are

acquainted and in whom they are interested, and it is by no

means the subordinates only who are benefited. The officers

need improving quite as much as the men, and as Mr. H. D.

Judson says, "One way to have more conscientious men is to

have more conscientious officials who know their men and ap-

preciate their fidelity to duty."

An indirect effect of this movement is seen in efforts which

are made by several railroads to get their men to take shares of

stock by a system of small payments. This is desirable because

it touches the family life of the men, and that which they trust to

the extent of investing their savings must then command their

interest and conscientious efforts. Some officers believe in the

Y. M. C. A. only because of its effects upon the earnings of the

road. It certainly must affect them favorably, and we only ask

such officers to come into close touch with the men through this

instrumentality, in order to learn that which they sadly need to

know, viz., that there is a success greater, more satisfactory

and more honorable than any that may be measured in terms of

dollars and cents.

A great many interesting facts concerning the Y. M. C. A.

movement were brought out in the addresses at the recent 25th

acniversary of the Railroad Branch of the Young Men's Christian

Association at Cleveland, when it was stated that the idea was in-

augurated at Northfii Id, Vermont, in 1850 by the establishment

of a library for the employees of the Passumpsic Railroad, If
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space pcrmitterl, an interesting and remarltable Rrowth might be

outlined, but tliat the movement has the support of the best and
most successful railroad men is shown by tlie records of their

opinions as they were shown at the occasion mentioned. Mr.

Cornelius Vanderbilt expressed this opinion at the second conven-

tion, held 18 years ago, in the following words:

"I have for years felt the deepest interest in this work and be
lieve that its importance can hardly be overestimated, both to the

men and the companies in whose service they are. It educates and
spiritualizes; it promotes economy and thrift; it brings railroad

men together, with surroundings and discussions which produce
the happiest results to themselves, their families and their em-
ployers."

The custom of providing meeting rooms for lectures an<i in

struction is carried out to a considerable extent in England and
we are rapidly walking up to the necessity for them as is shown
by the ease with which the Chicago & Northwestern Railway
has accomplished tlie erection of its new building iu Chicago.

Mr. Wm. Thaw, Vice-President of the Pennsylvania Lines West
of Pittsburgh, was quoted, in regard to such rooms, as saying:

" I wish to assure you of my deep interest in the work and my de-

sire to co-operate in establishing and maintaining at every point
where employees are thrown together in considerable numbers just
such a room as you have in the depot at Columbus, ft is wholly
good both for the men and the roads they serve."

The late President Roberts of the Pennsylvania was a staunch

supporter of this work and with his clear understanding and ac-

curate judgment he foresaw a great future before it. In laying

the corner stone of the Pennsylvania Railroad branch in 1893, he
said :

"For over forty years I ha ve been laying corner stones for the Penn
sylvania Railroad, but I never laid one tor a building that means so

much for this company and iU employees as this corner stone for

the Pennsylvania Railroad Department of the Young Men's Chris-
tian Association."

These paragraphs would not be complete without including

some broad ideas which were expressed by Mr. E. T. Jeffrey,

President of the Denver & Rio Grande, in an address to one of

these organizations in s.nying that he had formerly thought it an
impossibitity for the operating of a railroad to have anything in

common with religion or Sunday observance. He had changed
his views and he was ready to say that, all sentiment aside, the

railroad that was operated by a religions set of men was better

off than one with an immoral and irreligious set. His words
were :

" I am willing to stand anywhere in the United States and chal-

lenge contradiction from all quarters and all sides to that asser-

tion. In considering and determining on right lines what is due
between man and man, what is due by corporations to employees
what is due from employee to corporation, in trying to look with
clear-cut vision as to what is the right thing to do, the man who is

actuated by Christian spirit and imbued with Christian love, and
who is guided iu the matter by Christian faith and teaching, is the
one most competent to decide correctly."

He who comprehends Mr. Jeffrey's meaning and who puts it

into effect will solve for himself the labor problem, and will e.xer-

an influence which is needed in the conduct of railroad and all

other branches of business.

Specifications for ISIachine Tools.

The desirability of buying machine tools upon a guarantee of

the manufacturers that they will meet certain definite require-

ments was shown by Mr. J. W. Gardner in a paper recently read
before the Western Railway CluD. For years it has been cus-

tomary for the builders of engines and boilers, steamships and
warships to guarantee their product to meet specified tests, and,
of late the same practice has been carried out in the purchase of
locomotives with the natural result of greatly improving the pro-
duct in each of these lines, and it is likely that the same expe-
rience will follow the practice of specifying the work to be per-
formed by machine tools.

Mr. William Forsyth has made the valuable suggestion in this

connection, that the tool makers ought to state the specifications

in terms of the weight of the material which the tools will re-

move in a given time, thus giving a more iDtelligent idea of the
capacity of the machine than may be had by a statement of the
capacity in terms of feed in feet cut per minute. The question of
whether the manufacturer or the jiurchaser is to make the speci-
fication does not seem to be important, but the capacity when
stated in such positive terms would give an excellent basis for
intelligent comparison between different machines. Probably
the manufacturer would be able to give a more valuable opinion
on this subject than the purchaser, ami it is fair to expect that
one who is prepared to say what his machines can do will be
able to sell them better than one who can not. The idea of speci-
fying the weight of metal which a machine will remove was
evidently suggested to Mr. Forsyth by his observation of an
English lathe, of which he said:

" I saw at the works of Ilulse & Company, in Manchester, Ehr-
land, a large gun lathe which had four tool posts, with a screw in
the center, and they told me that each one of these tools would re-
move 500 pounds of steel per hour, so that the capacity of that
lathe was the removal of one ton of steel an hour. That gave me
an idea of the capacity of the tool. In stating the cutting speed
of a tool we give it in linear feet. We say a tool should travel 20
linear feet per minute, but we do not say anything about the depth
of the cut, and that is where the power and efficiency of the tool
come in, and when we combine the rapidity of the cut with the
maximum depth of the cut, we get a measurement of the efficiency
of the machine tool. This is really .specifying the weight of the
shavings to be removed, 80 that it seems rather a simple thing to
make a specification for a machine tool based on the weight of cast
iron or steel or brass which that tool will remove."

It is a simple matter for a manufacturer to ascertain the num-
ber of pounds of the various metals that may be removed in a
given time by one of his machines with a tool of a given size and
shape and one who can show that the machine he builds will do
several times as much as old topis in a given time has a good ar-
gument as a basis for selling, and the purchaser will be able to
profit by knowing exactly what he has purchased. The result
ought to be a great improvement in shop practice.

Many questions pertaining to the relative advantages of the
planer, the lathe, the boring mill and the milling machine for cer-
tain work could be settled by having these figures together with
the cost of setting the work in each of the machines. One
superintendent of motive power is on record as believing it to be
possible to increase the output of old tools to such an extent as
to cut the cost of repairs in halves. Whether he is exactly cor-
rect in his figures or not does not matter since the admission is

made that a very large saving is possible even without the intro-

duction of new equipment. In view of this fact it would appear
to be worth while to experiment with the tools now in use with
a view of ascertaining the amount of metal each can be made
to cut away in the same length of time. In considering the pur-
cha.se of new equipment this would give the officer the advan-
tage of knowing how much he could afford to spend for the
new machine which is necessary information. The capacities of
machines must also be known in establishing piecework and there
seem to be good reasons for believing that an inventory of the
maximum output of each ma";hine, new or old, would be a valu-
able possession.

NOTES.

The method of " laying" dust by sprinkling the roadbed with
oil, successfully used by a number of .roads during the past year,

has been taken up by the New York, New Haven & Hartford on
11 miles of track,

A motor wagon driven by an oil engine has given what appears
to be very satisfactory service for the post-office depaitment in

London for several weeks. The work is severe, and according to

Transport the time made by the power wagon is shorter than
that of the horse wagons, and the vehicle is likely to become a

part of the " permanent staff."

Brown's discipline has been adopted on the Chicago, St. liOuis,

Amboy and Springfield divisions of the Illinois Central R. R. A
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reprimand will be balanced by a clear record of three months;
five days of suspension will be balanced by a cleir record of nine
months; 30 days will be balanced by a clear record of one year,

and 60 days by a clear record of 18 months.

Two water tube boilers of the Haythorn type are to be used on
a passenger steamer building on the Clyde. They will work un-

der forced draft, with a closed stoke hold. According to Engi-
neering each will have 1,700 square feet of heating surface, and
furnish steam of 200 pounds pressure, to be reduced to 140

pounds at the engines.

The North German Lloyd ship. Kaiser Wilhelm der Grosse,

beat the Southampton record on the trip arriving at that port

November 29. The time from Sandy Hook to the Needles was 5

days 17 hours and 8 minutes, and the average speed was 23.38

knots per hour. The best eastward record pre-ious to this was
17 hours and 6 minutes longer. The daily runs were 401, .520,

513, 528, 525, 507 and 71 knots.

An oil-distributing projectile for use on ships has just been
patented. It consists of a hollow shell filled wiih oil and shaped
like a rifle projectile. It is intended to be thrown ahtad of a
ship that is in distress from rough seas, and upon striking the
watiT the oil charge slowly oozes out through a series of small
openings controlled by a valve that opens when the projectile

strikes the water. By throwing these shells ahead of the ship

while moving it is expected that headway may be made against

the roughest seas.

Keeping track of the mileage and preventing the detention of

freight cars while on foreign roads are most difficult matters
under the methods now in vogue, wherein the one using a car is

expected to report such use to the owner. The Railway Age
calls attention to the facts in connection with the Kansas City,

Watkins & Oulf Railway and says: ''Here are some of the facts

shown: Car away from home 474 days and still missing; days
accounted for, 317; held 72 days by one road, which paid $4.08.'

V.'ho calls this good railroading?

The proposed tunnel undtr the East River, for the use of the
Long Island Railroad, which was the subject of a recent hearing
before the city officers of New York and Brooklyn, is a much
needed improvement in the transportation facilities between the
two cities, and there seem to be no reasonable grounds for objec-

tions CO the plan. The proposed tunnel would give the Long
Island Railroad access directly into New York. The tunnel would
be so deep as to avoid interference with the buildings and with
any rapid transit tunnels that may be built, and we hope to be
able to record favorable action in the matter at an early date.

The proposed lease of the West End Street Railway by the Bos-
ton Elevated Railway Company has been disapproved by the
Railroad Commissioners of the State of Massachusetts, and the
deal cannot go through in its present form, although it is likely

that a new proposition will be made. The original proposition
that was refused by the Commissioners provided for a lease for 99

years at a high rate of interest, and the refusal was based on the
difficulty of guaranteeing this and at the same time providing for

the reduction in rates that is expected to come in the ordinary
course of events in the railroad business. A shorter term would
probably receive more favorable action from the Commission.

The proposed ship canal from the Great Lakes to the sea was
not favorably reported upon by Major Thomas W. Symons, who
was appointed to investigate the subject under the River and
Harbor Act of 1896. No military or commercial advantages
at all commensurate with the cost were seen in the project.

The types of ships on the lakes and the ocean were neces-
sarily so different as to preclude the possibility of the same
vessels being used in the traffic over such a waterway. The re-

port was favorable to an enlargement of the facilities offered by
the Erie Cangl, and it was shown that the latter might be
adapted to the use of large barges to good advantage. It would
cost $200,000,000 10 construct a ship canal and |2,000,000 per
year to maintain it. The enlargement of the Erie Canal was rec-

ommended in the report.

As to the water-tube boiler. Commodore Melville, Chief of the
Bureau of Steam Engineering, says in bis annual report: "The
Bureau feels that, with theexperience now gained,the efficiency of
the flset will be best served by using water-tube boilers on fultire

ships. As yet it can certainly not be said that any one of the
numerous varieties of water-tube boilers is absolutely the best.

Some of the ablest engineers in the world who, to cultivated talent
add vast practical experience, have identified their names with
particular forms of this type of boiler, and it is probable that, as
experience accumulates, a form of boiler will be evolved embrac-
ing the best features of all of them . . . The Bureau does
not advocate anyone form of boiler to the exclusion of the rest,
but believes that the best results will coaie from giving contract-
ors freedom of choice of a form of water-tube boiler, subject to
certain conditions of scantlings, general design and workmanship,
which the Bureau is prepared to lay down."

The 80-foot yacht Ellide, built for E. B. Warren, Vice-Presi-
dent of the Barber Asphalt Company, from the plans of Charles
D. Mosher, says Engineering Neivs, has made the astonishing
record of 37.89 miles per hour. Slie thus beats the Turbinia's
record of 37.7 miles per hour. The Ellide is 80 feet long overall,
8 feet 4 inches beam and 3 feet 6 inches draft. She is of com-
posite construction, with a double mahogany skin, fastened by
Tobin bronze bolts, and steel frames and scantlings. Five steel
bulkheads divide the hull into six water-tight compartments, and
there are in addition a number of copper air tanks. The motive
power is a quadruple expansion engine, with 9, 13, 18 and 34-inch
cylinders and 10-inch stroke. The Mosher boiler is practically
that used in the new torpedo launches and in the submarine tor-
pedo boat now building at the Columbian Iron Works in Balti-
more. The speed trial trip mentioned was made on the Hudson
River over a mile course measured by the U. S. Coast Survey,
and this distance was covered in 1.3.') minutes.

The improvement on the Pittsburgh Division of the Baltimore
& Ohio Railroad, 22 miles west of Cumberland, at Falls Cut, has
been completed and trains are running over it. Falls Cut is a
cutting through a spur of the mountain and is about 60 feet in

depth and has continually given trbuble by rock sliding down on
the track. Formerly it required bracing with heavy limber
every few feet for its entire length, some 300 feet, and required
constant care and watchfulness. It was, therefore, very expen-
sive to keep up. In order to eliminate this cut it was necessarv
to build one mile of new roadvvay, which involved the construc-
tion of a double-track tunnel, ."530 feet in length, and three
bridges. By this change the road was straightened considerably,
taking out some sharp curvature and introducing curves of
longer radii. The improvement is on what is known as the east-
ern slope of the Alleghonies, and the grade is about 84 feet to
the mile. The tunnel and bridges were constructed with the
view of double tracking the entire Pittsburgh Division some time
in the future.

The advantage of the track tank in passenger service is already
appreciated by American lines, but the point seems to escape
notice that in handling freight on a busy line there is much to be
gained by this device, said Mr. George B. Leighton in a paper on
"English Railroad Practice," read recently before the St. Louis
Railway Club. Fieighl trains run from Crewe to London, a dis-
tance of upward of 150 miles, without stopping for water! The
use of the track tank allows the use of smaller and lighter tenders.
The standard tender of the London & North Western goods en-
gine is only 1,800 gallons, but on this point English practice is not
uniform. The Great Northern Railway, being part of the East
Coast line to Scotland (one of the lines making the fast runs), does
not use the track tank, and is thereby forced to carry a tentier of
large proportions and grext weight. That is a point, it seems to
me, that the American trunk lines do not appreciate; even some
eastern lines that have track tanks in seivice for passenger work
have not adopted them for freight. Why not use the track tanks
in freight service as well as passenger, and thus avoid carryin°-
this immense extra dead weight ?
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The ten United States naval dry docks have the following gen-

eral dimensions :

Depth of urll

LenKtb. (Irnadlh. at blK'i walcr.
Boston 396.5 lio '25

Broolilyn 3(i9.3 lit! 25
Brooklj-n 500 (<5 25.5
Brooklyn 870 105.2 S8
Lpamie Island .iUO 85 2.i.5

Norfolk :«1 8 (io 25
Norfolk Mil 8i 25.5
Port Royal 49(i 97 2t>.5

Purl Orchiird 650 92.7 3ii

Mare Island 513 79 27.5

In sailing to San Francisco, by way of Cape Horn, a United

States war vessel might use one of the four dry docks at Rio

Janeiro, the largest of which is the Sande Point d ick, 530 feet

long, 70 feet wide and 25 feet deep over the sill. At Montevideo

the docks only provide for 17 foot draft; and ac Talc:iluiano,

Chili, is a stone dock 545 feet long, 80 feet wide and 28 feet deep.

It is said that of the 748 dry docks in the world England owns
about 60 per cent.; 219 of these being in England, 30 in Scotland

and 18 in Ireland. Europe has 302 docks divided among SO

cities ; Asia has 76, in 27 cities, and there are 22 docks in Oceanica
and Australasia. The Liverpool docks, the largest in the woi Id,

cover 1,620 acres, with 36 miles of quay lines. The London docks

cover 700 acres, and at Southampton is the largest single graving

dock in the world—751 feet long, S8J feet wide and 28i feet deep

on the sill.

—

Engineering News.

ttvB&nnXs.

Mr. W. W. Layman has resigned as Master Mechanic of the

Ohio River Railroad.

Mr. .John E. Stearns has resigned as General Manager of the

Boise, Nam pa & Owyhee, of Idaho.

Mr. B. R. Hanson, Master Mechanic of the Texas Midland, was
succeeded Dec. 1 by U. R. Smitbime.

Mr. F. P. Boatman, Master Mechanic of the Columbus, San-

dusky & Hocking shops, has resigned.

Mr. H. T. Porter has been appointed Chief Engineer ot the

Pittsburgh, Bessemer & Lake Erie, with headquarters at Pitts-

burgh, Pa.

Mr. V. A.Riton, for several years Superintendent of the Cascade

Divifion of the Great Northern, has taken a position with the
'

Norfolk & Western.

Nathan Wright, formerly Master Mechanic of the Mahoning

Division of the Erie, died at Cleveland, O. Dec. 8, of pneumonia.

H'- was 67 years of age.

Mr. C. M. Stansbury has been appointed Master Mechanic of

the Pecos Valley Railroad, with headquarters at Eddy, N. M., to

succeed Mr. G. F. Miller.

Mr. Alberto Villasenor. Master Mechanic of the Ferro-Carril

Santa Ana, has been appointed Master Mechanic of the Ferrc-

Carril Central, Salvador, C. A.

At a meeting ot the directors of the Q & C Company, held in

New York last week, Charles F. Quincy was elected President as

well as Treasurer of the company.

Mr. W. B. Storey, Jr., Chief Engineer of the San Francisco &
San Joaquin Valley, has been appointed General Superintendent

with headquarters at San Francisco.

Mr. Ira C. Hubbell, heretofore Purchasing Agent of the Kansas

City, Pittsburgh & Gulf, has been appointed Purchasing Agent o(

the Omaha, Kansas City & Eastern also.

Alexander Shields, Master Mechanic of the Chicago, Hammond
& Western, has been appointed Master Mechanic of the Southern

Indiana, with headquarters at Bedford, Ind.

Mr. J. A. Chisholm has been appointed Chief Engineer of the

Mexico Cuernavaca & Pacific, with headquarters at the City of

Mexico, in plaoe of Mr. H. H. Filley, resigned.

Colouel William Crooks, heretofore Chief Engineer of the Min-

neapolis & St. Lnuis, at Minneapolis, has been appointed ("hief

Engineer of the Oregon Railroad & Navigation Co.

Mr. A. D. McCallurn has been appointed Master Mechanic of

tlie Cincinnati, Hamilton & Indianapolis division of the Cincin-

nati, Hamilton & Dayton Railway, at Hamilton, O.

Mr. J. A. L. Waddell, of Kansas City, Mo., has been appointed

Consulting Engineer of the Boston Elevated R. R,, and Mr.

George A. Kimball, Boston, has been appointed Chief Engineer.

Mr. W. T. Godfrey, of the Oregon Short Line shops at Poca-

tello, Ida., has lieen appointed Master Mechanic of the Salt Lake

& Ogden Railway, to succeed John Hurst, deceased. Mr. God-

frey's headquarters are at Salt Lake City. Utah.

Mr. J. A. Spoor, General Manager of the Wagner Palace Car

Company, has been chosen President of the new company formed

by a consolidation of the Union .Stock Yards & Transit Company
and the Chicago, Hammond & Western Riilroad.

Mr. George F. Evans, General Manager of the Maine Central,

was also chosen Vice-President of that road, at a meeting of the

Dir.ctors, November 19. The position has been vacant since the

retirement of Mr. Payson Tucker at the last annual meeting.

Mr. F. F. Fitzpatrick, for many years Chief Clerk to the Gen-

eral Manager of the Missouri Pacific Railroad, has resigned to ac-

cept the agency of the Charles Scott Spring Company, of Phila-

delphia, and has opened headquarters at Room 1402, Union Tru^t

Building, St. Louis.

Mr. J. J. Conolly, heretofore Master Mechanic of the Duluth,

South Shore & Atlantic, has been gi-ven the title of Superintend-

ent of Motive Power and Machinery of that road. He has also

been made Superintendent of Motive Power and Machiuery of

the Mineral Range and of the Hancock & Calumet Railroad Com-

panies.

Mr. Harry W. Frost, who for a number of years has been iden-

tified with the business department of the Eailway Age, has t)een

appointed General Sales Agent for the Monarch Brake Beam
Company of Detroit. His headquarters will be in Chicago. Mr.

Frost has many friends and we join them in wishing him success

in his new work. The Monarch Brake Beam Company is for-

tunate in securing such a popular and able representative.

Mr. W. S. Calhoun, whose services have recently been secured

as Eastern Representative for the American Steel Foundry Com-

pany, is to be congratulated upon his new business relation and

so is the company referred to. Men of 5Ii-. Calhoun's ability are

scarce and this concern c ml J not hive found a min for whom
prominent railroad men have more respect. He was connected

with the Chicago Tire and Spring Company for a number of

yeais and is widely and favorably known. In his new position

he will represent one of the best of the steel trucks, one that was

designed by Mr. M. B. Schaffer, Master Car Builder of the Mis-

souri Pacific Railway.

The Hon. Aielas Blood, of Manchester, N. H., died at his heme

in that city, November 24, aged 81. He was best known as the

head of the Manchester Locomotive Works, incorporated in 1854

and with which he was identified until the time of his death.

The AmLskeag Company was absorbed by the locomotive con-

cern in 1872, and from that time fire-engine building became an

important feature of the business. Mr. Blood's business career

was very successful, and he held many positions in manufaetur-

ing enterprises. He had built up a considerable fortune and was

kffown to have given liberally to many public and private chari-

ties. He was one of New Hampshire's best known citizens.

Dr. B. Kossmann, of Charlottenberg, has secured a patent

covering a rust preventing paint composed of the peroxides of

earths of the ceriumgroup. The oxides in question, sajs the Engi-

neering and Milling Journal, are incorporated with linseed oil var-

nish, to which isacded asa driera portion of linseed oil boiled with

a mixture of boric acid and the peroxides. The resulting paint

can be colored with graphite, lampblack, heavy spar, etc., and
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is said to fulfill all the requirements exacted of such a composi-

tion, a sufficient oxygen content to insure the resinifioation of the

linseed varnisli and freedom from any metallic base capable of

setting up an electrical action with iron, and so causing the for-

mation of rust.

Books Received.

Strength ok Materials.—A Text Book for Manual Training
Schools, by Mansfield Merriman, Professor of Civil Kugineering
in Lehigh University. 12a;o, cloth; pp. 124. New York: John
Wiley & Sons, 1897. Price $1.

" The author states in the preface that he has attempted to treat

the subject of the strength of materials, beams, columns and shafts

in a way that may be understood by those who have not the ad-

vantage of the calculus, and for this reason he used only the sim-

plest of mathematical operations. The degree of mathematical
preparation required is that now given in the higher grades of or-

dinary schools, such as high schools. The book was written sjieci-

ally for the students in the higher classes of manual training

schools, and it was prepared with a view of rendering it easily

comprehended by them, and at the same time cover all the essen-

tial principles and methods. At first glancing over the book we
were inclined to take the view that such a task was too great for

any writer, but on studying the work more closely we do not feel

inclined to criticise it severely, because a student who carries out
the intent of the work and who studies' the subject by use of the
numerical problems given cannot fail to get a good idea of the
subject, even though he cannot bring the calculus to bear upon it.

This may be considered as a case of ITamlet with Hamlet omitted,
especially as regards the theory of beams, yet the book does not by
any means give a mere smattering of the subject. It is a difficult

thing to write such a book, and, considered strictly in the light of the
object as outlined in the preface, it must be considered a success.

An idea of the scope of the work may best be given by the following
titles of the chapters: Elastic and ultimate strength. General
properties, Moments tor beams. Cantilever and simple beams.
Columns or struts. The torsion of shafts, Elastic deformations.
Resilience of materials and miscellaneous applications. A number
of tables are given of elastic limits, tensile strengths, compressive
strengths, weights of materials and constants.

ScRiBNER's Magazine for 1898.

The announcement by Messrs. Chas. Scribner's Sous, Publishers
of Scribner's Magazine, shows that for the year 1898 an unusually
valuable and interesting lot of articles has been arranged for,

which will make this publication better this year than ever before,

which is saying a great deal.

The story of the Revolution by Henry Cabot Lodge will be one
of the leading features, of which the illustrations will form an im-
portant part. This is a large undertaking, the object of which is

two-fold: to present a vivid picture of the Revolutionary War, re-

producing the atmosphere and feeling of the time and avoiding the
conventionally accepted text book presentation. The other object
is to show the historical significance of the effects of this war in a
way which the author believes has not been appreciated. In
speaking of the illustrations it should be mentioned that they will
be prepared from sketches be well-known artists with a view of as-
sisting in the effort to reproduce the atmosphere of the time. As
a compliment to Senator Lodge's work, Capt. A. T. Mahan, U.S.
N., will represent the influence of the American Navy in the Revo-
lution, which will deal largely with the romantic side of the
sea fighting of that war. Mr. Thomas Nelson Page will have
his first long novel, " Red Rock," running through the numbers
of the year, as the leading fiction serial, Mr. Walter A.
Wyckoff continues his intensely interesting and very valu-
able articles, 'The Workers," which during 1898 will have
to do with the young author laborer's experiment in the
West, where he had even more instructive experiences than
those described in the series which appeared last year concerning
his experiences in the East. A nrominent feature of this series is

to be a number of striking illustrations by Mr. W. R. Leigh, which
will accompany each installment of tte second part. Senator Hoar
in his "Political Reminiscences" will record the observations
made during his 4.5 years of public life. Robert Grant's search-
light letters will be a popular feature again and those who have
read the articles upon great businesses will look forward with
interest to a continuation of these papers, to include " The Mine,"
" The Theater," etc. Among the other noteworthy articles will be
three typical articles on "Bits of Europe in America," and "Life at

Girls' Colleges by Graduates." For short fiction, the work of Mr.

Rudyard Kipling, Mr. Kenneth Grahame and Mr. George W. Cable
may be looked forward to and the art features, including a number
of studies of New York City by Mr. C. D. Gibson and Picturesque

New York by Mr. Henry McCarter, promise to assist in making
the volume attractive.

Statutes of Illinois Relating to Railboars and Warehouses.
Rules of Practice and Rules Governing Crossings and Inter-
locking Cases. Published by the Railroad and Warehouse Com-
mission, Springfield, Illinois. Paper Svo , pp. 105.

The State of Illinois has its regulations for the construction of

interlocking apparatus in the form of rules which are well known.
The book before us contains these rules and also those for

public hearings in cases involving the protection of crossings by
interlocking appliances which are brought before the commission
for decision.

The SciBNTiPio Publishing Companj announces the completion
of arrangements for the publication of a new illustrated weekly
technical journal. The Mechanical Eiigineer, edited by Mr. William
H. Fowler, whose name is a guarantee of a valuable and interest-

ing paper. The list of names of authors already secured Includes a

number well known upon both sides of the Atlantic. The proprietors

are The Scientific Publishing Company, Hodson's Court, Manches-
ter, England.

Annual Report of the Chief of the Bureau of Steam Engi-
neering, 1897. Washington : Government Printing Ofifice.

This report gives a statement of the appropriations for steam
machinery, the general operations of the bureau, expenditures of

money at the various navy yards and stations and an extended
table showing the condition of each of the vessels of the navy.

Valuable comments are offered on the following subjects: Water
tube boilers, liquid fuel, the building of machinery and vessels in

classes, the lighting of machinery compartments, machinery of

ships in reserve, machinery plant for repair ships, steel inspection,

personnel, enlisted men in the engineer department, and trials of

new vessels. The report presents a favorable opinion of water

tube boilers for war ships, but which is, withal, a satisfactorily

conservative view. The lack of facilities for the proper training of

men in the engineer's department is clearly shown, and the advan-

tages of a training ship for these men are brought out. The care-

ful and considerate study of the progress of steam engineering for

war vessels which is reflected i|t this report, together with the

evident' watchfulness to permit no opportunity of improving the

service to escape the bureau, gives assurance of the wide-awake
condition of the department.

Proceedings of the Fifth Annual Convention of the Na-
tional Railroad Master Blacksmiths' Association, 1897.

The principal subjects treated are as follows : The Master Black-

smith and his Duties, The Railroad Scrap Pile, Making and Repair-

ing Springs, Locomotive Running and Valve Gear, Smith's

Furnaces, Axle Making, Steel Axles, Machine Forgings, Case

Hardening, Too! Steel, Track Tools, Locomotive Frames. The
report is edited by Mr. A. L. Woodworth, C, H. & D. R. R., Lima,

O., Chairman of the Executive Committee.

Proceedings of the 28th Annual Convention of the Master
Car and Locomotive Painters' Association of the United
States and Canada, held at Old Point Comfort, Va., 1897.

Published for the Association by the Bailroad Car Journal;
New York. 1897.

This report gives the names of the officers and members of the

association, the names of the committees and the proceedings of

the recent convention. The volume is well printed and is bound in

cloth (standard size). The work of the association is too well under-

stood to require explanation to our readers. It covers the applica-

tion of the art of painting to railroad rolling stock.

Annual Report of the Chief of the Bureau ok Construc-
tion AND Repair to the Secretary of the Navy, for the fiscal

year ending June 30, 1897. Washington : Government Printing

Office, 1897.

Report of the Commissioner for Railways, Queensland, Aus-

tralia, for the year ending June 30, 1897. Brisbane, 1897.

Bulletin of the Department of Labor, No. 13, November, 1897.

Edited by Carroll D. Wright, Commissioner, Washington. Gov-

ernment Printing Office, 1897.

Le MiioANisM DU DiT Fldvial, par V, Lokhtine, lugeuieur

Voies de Communication, of Kazan. Translated into French by
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A. M. Danzig, InRenieur das Fonts et Chaussees, and edited by Du
Bureau Technique International a St. Petersburg. St. Peters-

burg, 1897.

RiiPoitT OP THE SuROKON Genkkai. U. S. Navy, Chief of the

Bureau of Medicine and Surgery, to tbe Secretary of the Navy.

WasliinRton : Government PrintinR Olfice. 1H97.

MioMoHiAL DK iNOENiEROs DED R.TERDiTo. Fifty-secoud year, Vol.

XIV., No. XI., November, 1897. Madrid, 1897.

Sixth Report ov the Bureau oe Mines of Ontario, 1890.

Printed by order of the liegislative Assembly of Ontario. Toronto,

1897.

Is THE Inventive Faculty a Myth i A pamphlet reprinted from

Cassier's Magazine. 8 pp.

Proceedings of the United States Naval Institute, Vol.

XXIII. Edited by H. G. Dressel. Annapolis, Md., 1897.

Journal of the United States Artillery. September and
October, 1897. Published by authority of the staff of the .Artillery

School. Artillery School Press, Fort Monroe, Va.

Ninth Special Report OF the Commissioner OF Lakor. The
Italians in Chicago, a Social and Economic Study. Prepared under
the direction of Carroll D. Wright, Commissioner of Labor. Gov-
ernment Printing Office, Washington, 1897. 403 pp.

This report deals with the social and economic condition of the

Italians in Chicago, and in it will be found valuable material for use

in considering the question of immigration.

Henry Cabot Lodge, Senator from Massachusetts, who is writ-

ing " The Story of the Revolution," for S'cri6)i('r's, begins with a

picture of the social conditions in Philadelphia in 1774, showing it

to have been the most civilized city in the country at that period.

Mr. Lodge is particularly strong in his characterizations of Ihe

great men of the time—Adams, Patrick Henry, Franklin, Wash-
ington.

Trade Catalogues.

An exceedingly attractive celluloid easel desk calendar for 1898

has bien received from the Magnolia Metal Company. The calendar

for each month is printed on a card held in a pocket and above this

is printed matter iu two colors devoted to the interests of the com-
pany. It ii stated on the calendar that Magnolia Metal is in use

by 10 leading governments.

The Sargent Company has sent out a calendar for December
which reached us too late for mention in our December issue. Upon
it are shown a dozen pictures giving an excellent idea of the char-

acter and scope of the business of this company. Among the pic-

tures relating to railroad work are several of the new "Diamond
S" brakeshoe, and of steel wheel centers, such as are being fur-

nished for Western railroads. The large steel gears recently cast

are included in the illustrations of general machinery castings.

Steam Boilers, constructed by Tates & Thorn, Canal Foundry,
Blackburn, England. This is .tn interesting catalogue, which has
for its primary object the illustration and description of tbe prod-

uct of the works of Messrs. Yates & Thorn, and for a secondary ob-

ject it was intended to give engineers a lot of valuable information

in regard to the present state of the art of English boiler construc-

tion and,design. It is successful in both of these directions and
is not unlike a number of the catalogues of the foremost of the
American steam boiler manufacturers, except that it is more com-
prehensive. Iu addition to the illustrations of the boil»rs and ap-

pliances made by tbe company referred to there are a number of

articles on the details of boiler construction with detail drawings
of parts. The ordinary problems in boiler design are treated, in-

cluding such subjects as boiler joints, furnaces, piping, steam sep-

arators, feed water heaters, the construction of chimneys and the
prevention of smoke. The catalogue is from the pen of Mr. William
H. Fowler, who is to be the editor of the new English paper, Me-
chaniral Engineer. The price of the catalogue is five shillings. It

is valuable as a book upon boiler practice and^more money is fre-

()uently paid for less valuable treatises on the subject.

A Business Need Supplied.

That niany fail to sliow a proper appreciation of the fart by keep-

ing alive an up-to-date and reprcsc^ntative line of advertising is

largely because to do so requires more time and attention than in

available where those who must be entrusted with the work have

already more than enough to occupy them. The need, too, of a

master mind is an essential that is more than likely wanting in

iiio.'it instances. Not all of those who find themselves thus situ-

ated are aware that there is in existence in New York (jity a

concern whose business if to supply to manufacturers the time

and .'ittention necessary for the eflicient and profitable manage-
ment of the advertising end of a business.

The Manufacturers' Advertising Bureau, 120 Liberty street.

New York, supplies a business need. With the testimony of

many o£ the largest and most prominent manufacturers at hand

to back up tbe statement, we can say it is a thoroughly advan-

tages business (ounection for the progressive but pres.sed-for-time

advertiser of to-day. The firm that places its newspaper work

and advertising in the charge of this Bureau will be relieved of

the many vexatious lime-taking l)Ut nevertheless necessary de-

tails that combine to make advertising pay, and will at the same
time have the benefit of 30 years' experience in trade journal

advertising.

Mr. Benj. R. Western, the proprietor of the Bureau, is a thorough

newspaper man of extensive experience in trade journal ad-

vertising. He has associated with bim in the conduct of his

business a eorjis of able as-^istants, qualified by experience to

further in every way the interests of clients of the Bureau. The
methods of the concern are such as the times demand. Their

clients <}re well-served, and the number, we are pleased to note,

is increasing every year.

A little book bearing the title " Advertising for Profit "Ms issued

by the Manufacturers' Advertising Bureau, and tells in a brief

busy man's way how Mr. Western and his associates work. Copies,

we are informed, can be obtained gratis upon application accom-

panied by a busine-ss card.

A New Brazing Crucible.

A new or liquid process of brazing is threatening the old-time

flame method. Several years ago it was demonstrated by a com-

pany formed for that purpose that a specially treated joint,

plunged into molten spelter, would not only braze in a very few

seconds, but would, in addition, come out almost entirely free

from scale, a brisk cleansing by a metal brush being alx)ut all the

after treatment required. The process was a secret one, the most

important point being the anti-flux, which was a preparation

painted over the parts to which it was desired the spelter should

not adhere.

Briefly described, liquid brazing consists merely in reducing

There are lew practical men of business who do not recognize

the benefit of advertising in hunting new and holding old trade.

A New Brazing Crucible.

the spelter to a molten form in a suitably shaped crucible at a

high temperature, and then immersing the joint to be brazed in

the Hcjuid mass. The surfaces to be brazed are painted with a

flux, and the adjacent parts with an anti-flux. A few months

ago nothing definite was known regarding the best preparation

for an .inti-flux. each experimenter endeavoring to find out the

best for himself, but the Joseph Dixon Crucible Company, Jersey

City, N. J., placed on the market an anti-flux, known as Brazing

Graphite, and repepted tests have demonstrated its value.

On account of the high degree of heat required, even the best

of wrougUt-iron vessels possessed but short life under this treat-
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nient. The Dixon Company, on account of its well-known repu-

tation as crucible manufacturers, were therefore called upon to

furnish some vessel that would successfully withstand the in-

tense furnace heat. They have furnished several styles of graph-

ite bowls, oblong crucibles, and other special styles, but have

now manufactured a crucible soecially adapted for this work.

An outline sketch is shown ab ve. It is 24 by 6 inches inside, the

bottom forming an angle, being 10 inches deep in the middle. It

has a 3-inch flange to support it in the furnace, and can be used

in either coke, coal, gas or oil furnace. Further particulars will

be furnished by the Joseph Dixon Crucible Company, Jersey

City, N. J.

The Peerless Hose Nipple Cap.

The little device which is shown in the accompanying illustra-

tions is one of the simplest improvements that have been brought

out in connection with air-brake apparatus, but it is a very effect-

ive one and merits attention because its use will greatly prolong

the life of air-brake hose. The object of the invention was to

provide means for reducing the destructive effect of the cast iron

from 45 to 55 per cent, of the hose that is secured to the castings

in the usual way.
Incidentally the cap furnishes a good packing at the joint, but

it is the cushioning action for which the claims are made. The
harsh edge of the iron is prevented from acting on the hose, and
it cannot injure the cap. The cap does not in any way interfere

with the action of the air-brake as has been demonstrated by the

Westinghouse Air Brake Company, and the application of the

caps is easy. The cap is coated with rubber cement, and the

nipple or coupling is put on in the usual manner, as the resist-

ance added by the presence of the cap is very slight. The cost is

very low, and one of the best features of the cap is that it goes

on any make of hose, no matter whether it is " cheap" or " good''

hose. The Peerless Rubber Manufacturing Company, 16 Warren
street, N. Y.,has the sole manufacturing rights for the United
States and paten's have been taken out in this and other coun-

tries.

The Garrison's Accident.

The conclusions of the State Railroad Commission regardinp;

the cause of the New York Central wreck near Garrison's, on Sun-

The Peerless Hose Nipple Cap-By the Peerless Rubber Manufacturing Company,

nipples and couplings upon the hose at the ends of the castings.

The engravings show the cap to consist of a. ring of soft rubber
folded internally at the end and cemented over a thin and narrow
ring of brass, the office of the ring being to prevent the thin rub-

ber lip of the cap from doubling up when put on the nipple or
coupling. The cap, being of soft rubber, presents a yielding sur-

face to the hose at the edge of the casting and prevents the cut-

tmg and wearing of the hose at that point which has been found
to greatly reduce the life of the hose.

Mr. C. H. Dale, President of the Peerless Rubber Manufaclur-

Westinghouse Couplings and Nipples, Showing Method of

Application of Cap.

ing Company, is the inventor, and in investigating the cause of

the failure of hose he ascertained that a large proportion, which
he places at 90 per cent, of all the hose used, fails at the edge of

the iron nipple connecting the hose to the train pipe. This is due
to the bending of the hose against the iron in swinging. He has

been working on the problem for several years and has only re-

cently perfected the device to such a point that it is applicable to

any hose and any nipple, as neither of these could be changed.

Severe tests have been made by Mr. Dale, which show that the

hose when protected with this cap may be expected to outwear

day morning. Oct. 24, whereby 18 passengers and three employees
lost their lives, have been made public. The board, after an ex-

haustive investigation, which was conducted with the aid of expert

engineers, is unable to determine the primal cause of the accident.

In this respect each of the members of the Railroad Commission,
Col. Ashley W. Cole, Frank M. Biker and Col. George W. Dunn,
agree. The report says :

"Our final conclusions are that this train was wrecked either by

derailment, which destroyed the embankment, or that the embank-
ment gave way and threw the train into the river. Therefore the

board feels it to be its public duty to recommend in urgent terms

and to require that all railroads in this State whose roadbeds, or

parts of roadbeds, are carried on embankments lying alongside of

and washed by watercourses, shall give careful inspection to and
provide constant and efficient maintenance for such embankments.
Such care and supervision will do much to lesson, if not to abate

wholly, one source of danger.

"Ibis recommendation is not intended by the board, nor should it

be regarded by the public, as expressing in any sense whatever be-

lief that the accident which has been the subject of this inquiry

and report was due, even secondarily, to a defective embankment.
If this train was derailed it is doubtful whether any embankment,
however rigid and sound, would have withstood such a shock if

exerted directly against it. An expert engineer who testified be-

fore the board declared that the weight of this train, being all

told 540 tons, moving at a speed of 40 miles an hour, its dynamic
force or energy, if directed against a certain point, would be equal

to 65,000,000 or 70,000,000 of foot pounds, or sufficient to have lifted

the entire train 67i'o feet in the air. It is obvious that practically

nothing but a mountain could resist such an impact."

Fads and Their Cost.

The members of the New Yorls Railroad Club enjoyed a racy

paper by Mr. R. P. C. Sanderson at the meeting held Dec. 16, and

while the discussion brought out differences of opinion in regard

to some of the suggestions it was clear that they nearly all struck

home. We present the following extracts from the paper:

The object of this paper is to show that it is worth while to be
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mfan and stingy where the efficiency is not impaired thereby, and
ac the same time to give an idea of how the cents multiply into dol-

lars. It is not for an instant supposed that every one of the savings
later referred to can be elTectcd by all of us, nsr is there thought to

be anything original about any of the items mentioned ; they are
simply selected for illustration. We can all doubtless find other
items than these, some of us more and some of us less, according to
the numerical value of the equipment, and the amount of attention
that has already been given to the pennies, and to the amount of

free hand we have in our own bailiwicks.
Owing to the continual loss of nuts off archbar and box bolts, it

was proposed to use only one nut on these bolts with a split key
under the hut. The cast washers commenced breaking by the hun
dreds, the pieces fell out, the archbars bent and broke. The remedy
at once proposed was to use malleable or wrought w.ashers. All
things considered, wrought washers were best, and thousands of

them were stamped out of scrap under the ste-m hammer. Most
careful investigation showed that the reason why the cast washers
broke was because they were not Hat, but had fins and small nubbins
on their sides, and also because of the springing, of the archbars—by
simply turning them upside down so that the rounded sides come
against the archbar, the cast washer stands without breaking and
saves 92 cents per car.

'

For the 1,900,01)0 freight cars in the United States and Canada
this would equal |I,1T2,000.

A cylindrical lO-inch stack with a modest curved cast-iron top
and not too ornate cast ba?e, with Russia iron casing and a choke
inside, costs, complete, about $15 51. A cast smokestack complete,
weighing 520 pounds, can be produced for from $3 to $4, showing a
maximum saving per engine of about $11 51. For the 35,800 loco-

motives in the United States and Canada this would mean f412,058.
When the railroads of America began .to realize that the old

familiar diamond stacks must go there was choice'of two prototypes
of front ends of engines, one known as the Smith, the other as the
Hill. The former had no extension and cleaned itself; the latter
had an e-xtension a«d was expected to retain the cinders. It

became '• the thing,'' and has cost the railroads millions of dollars
for cleaning out cinders at terminals and between terminals, as
well as for loading, transhipping and disposing of the cinders. All
this could have been saved without any oflsetting disadvantages
or costs if the Smith front, which cteaned itself, had become the
thing instead of the Hill. It is estimated that 25 cents per 100
engine miles would approximate the total cost of cleaning the
cinders out of the fronts, loading them, hauling them away and
dumping them, which would represent over $2,500,000 per annum.
This does not include the additional first cost ot the extension
front, which would come to about $14 per engine, or $501,200—five
per cent, interest would equal, per annum, $25,060.
Combustion chambers have their uses and merits in stationary

and marine boilers of certain kinds and sizes, but to shorten the
flues of a locomotive boiler from 6 to 14 inches, to introduce separ-
ate flue and flanged throat sheets, with the concomitant endless
troubles, sacrificing at the same time 100 or so feet of valuable
heating surface, all to get a 6 or 14 inch space in the front of the
firebox for "combustion chamber" purposes seems like carrying a
fad a little too far.

It has been a custom from the first to use semi-elliptic springs for
carrying the weights ot our locomotives on the driving boxes. How
much more ease of motion is there in a 30-inch semi-elliptic having
24 to 26 leaves % inch thick and 3'^ inches wide, and costing close
on $10, as compared with a pair of coil springs of the same capacity
costing, perhaps, 70 centf I The extra cost would represent nearly
$2,503,500, the interest on which at five per cent, per annum would
be $125,125. A similar argument could be used with regard to ten-
der truck springs, where the net saving would mean $1,656,824.
There is no longer any good purpose in putting headlights of the

size of a small Saratoga trunk on the front of engines. All that is

really needed is a front signal lamp of a distinctive character.
There is a positive danger in using a very brilliant and powerful
headlight, such as some of our electric friends are interested in,

for the reflected glare ofl: ty-e surface of the switch lamp lens is

often so great that it entirely overpowers the light coming from
the lamp, and will show apparently white light to the engineman
while the signal may be standing at red or green. For safety a
runner must therefore look for the position of a target or semaphore
and not trust to the lights at night. According' to the nature of
the country through which a railraad runs, a saving of from $6. .50

to $10.50 per engine can be effected by using a IG-inch or a 13-inch
headlight instead of a 23-inGh headlight.
Can anyone defend the practice, now becoming gradually obso-

lete, of fancy painting and gilding of locomotives? A modest
legend of 15 letters, giving the name of the road on each side,
would cost for gold leaf and labor $4.60; in chrome yellow paint
the labor and material would cost $1.50.

The painting, lining, striping and varnishing of passenger trucks
will cost $7.40 per car. Two good coats of paint applied without
decoration or varnishing cost .*2.20 per car.
The inside rubbing down of the varnish to an eggshell gloss costs

for labor -*11.40 per car. A light rubbing down with one fifth ben-
zine and four-fifths raw oil slightly deadens the brush gloss of the
new varnish, producing a very fair representation of the eggshell
gloss, and can be done for $1.70 per car. AVhile If the brush finish
were left undisturbed, none but trained eyes would notice the dif-

ference, and it is safe to affirm that of those who did notice it not
one would change his route on this account.
The statistics ot our railroad accidents certainly do not show

that good chilled wheels are unsafe, or that steel-tired wheels are
any safer for the present average passenger car-wheel loads, and
there does not seem to be any good reason why railroads should
charge their equipment accounts with from $380 to $418 per car for
steel-tired wheels, and burden their maintenance of car accounts
with the cost of tire turnings and renewals.
The pressed steel trucks were a big improvement over some

freight trucks, but that does not necessarily Imply that they are
better than all archbar trucks, and they certainly arc an increased
source of expense when renewing wheels; besides, svhen bent up
in a mishap, are practically unrepairable at the ordinary railroad
shop, and can only be scrapped, unless the shops are provided with
formers and presses to reset thein after the parts are cut apart.
Now, a good all-steel diamond truck with double 8-inch eye-beam
blocked bolster, steel spring channel, steel brakebeams with in-
side-liung brakes, malleable center plate and side bearings, 4,'^ x 8
inch M. C. 15, axles and 000 pound wheels, which cost just as little

for running repairs as the pressed steel truck, and cost a great deal
less in case of accident repairs, can be built for $74. .">0 per truck, in
eluding all material, all shop labor, uncharged ti^nc and supervis
ion. Such being the case, we ought to stop to think several times
before increasing the cost of our cars about $70 each for prcfsed
steel trucks; this amount would very nearly pay for an outfit of
air-brakes and couplers for the car and help the railroad company
tocomplv with the terms of the Railway Safety Appliance Act.

It has been a fashion in some parts of the country to stencil the
freight cars with 30 to 36 inch letters and flijures, asit the conduct-
ors and yardmen were in the habit of standing off a quarter of a mile
wiien taking numbers. If those who stencil cars in this way had to
run along a train of 35 cars on a dark night between the tracks in
the yard, taking initials and numbers, they would very soon resort
to the use of small letters and figures grouped close together where
the light of a hand lantern would cover them all at once, and so
that the eye can at short range take them in at one glance at day-
light or dark, instead of having to run up and down all the way
along a 34-foot car to have to read four or five initials and four or
five numbers. The large stenciling for about five letters and five
figures repeated on both sides of the car costs for white lead and
labor, 76 cents. The same number of 6 or T inch letters and
figures grouped together would cost .34 cents; ditlerence in favor
of i-mall stenciling per car, 42 cents. If this could be saved for all

the 1,100.000 freight cars in the United States and Canada, it would
mean $499,800.
Now, if we assume that freight cars require restenciliog once

every four or five years, this would represent an annual outlay of
$99,960 spent on the fad of large lettering, without counting inter-
est.

The little red caboose behind the train is commonly painted with
vermilion, or a cheap imitation thereof, because it is to be considered
as a danger signal, and bright red is the danger color. To be consis-
tent we should paint the front ends of our locomotives a very bright
scarlet, and the ends of all passenger, Pullman and freight cars the
same color. Our bright red caboose is just as brown as a common
freight car after two or three months running, but remains just as
dangerous to run into in spite of having lost its brilliancy. The
two months that the red imi'ation vermilion stays at danger
color costs us $i;,40 per caboose, instead of -*l.H5 for brown paint,
the difference being $5.75 spent on a bright red fad.
In presenting this paper the writer, in conclusion, will ask the

members to consider that it is the result of hard times and not
to think the spirit nf It is simpiv icenoclastic

Fast Runs on the Union Pacific.

Some remarkably fist runs have been made upon the Union
Pacific Railway recently and they appear to be rather a common
occurrence. On Xovember 23 the Fast Mail made a run concerning
which Mr. J. H, McConnell writes us as follows :

The train was delayed six hours at Medicine Bow, Wyo., on ac-
count of a bridge burning out. On arrival at Cheyenne. AVyo.. it

was decided to run the mail in order to reach Council Blutt's, la.,

in time to avoid paying the fine which is imposed bv ttie Postal
Department, according to the terms of the contract under which
the mail is carried, when connections are not made with Eastern
lines. There was no special preparation made for this run ; the
engines were our regular passenger engines and were selected in
their turn out. The train left Cheyenne 5 hours and 36 minutes
late and arrived at Council Bluffs 40 minutes late, having made up
4 hours and 48 minutes. The distance run is 519 miles and the
time occupied on the run was 557 minutes, which includes all stops
and slow downs.
Engine 1S13, with two mail cars, left Cheyenne at 7:23 a. m.-

mountain time, arrived at Sidney 9:15 a. m.; 102 miles in 107 minutes
Left Sidney at 9:21 a. m., engine 841, arrived at North Platte 11:19

a. m.; 123 miles in 118 minutes, stopping two minutes at Julesburg,
Colo., for mail trom Denver.
Left North I'latte 12:23 p. m. (central time), engine 816, arrived at

Grand Island 2:57 p. m.; lifl.a miles in 157 minutes. Delayed at
Lexington 3' ; minutes taking water and changing engineers ; En-
gineer White making the run from Lexington to Grand Island,
77H miles, in SO'o minutes, making one stop at Kearney.
From Grand Island to Council Blulfs, 156.2 miles, engine 890 left

Grand Island at 3:03 p. m , arrived at Columbus at 3:55 p. m., 6i
miles in 53 minutes: delayed 5 minutes fixing tank-hose and taking
water. Left Columbus at 4 p, m., arrived at Fremont 4:42, 45 miles
iu 42 minutes; left Fremont. 4:44. passed Valley, 11 miles, at 4:.55,

passed Gilmore, -W-, miles, at o-.iS!-:,, passed Omaha 5:40, arrived at
Council Blurt's 5:45 p. in., 15 minutes ahead ot the leaving of eastern
mail from Council Bluffs.
The 100 miles between Grand Island and Ames were made in 88

minutes, including the stop of 5 minutes at Columbus. There was
delay of 3 minutes at Millard, 4 at Portal, and slow time from Gil-
more to South Omaha, and between South Omaha and Council
Bluffs.

This is a noteworthy performance when it is considered that the

decision to make a fast run was not premeditated. It is a fact

that the grades favored the speed. There is a difference of eleva-
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tion of 7,030 feet between the terminals of ths run, Council Bluffs

being the lower. The speed in this case averaged 50.7 miles per

hour from the start to the finish.

The engines referred to belonged to three classes, of which the

chief dimensions are as follows:

DIMENSIONS OF LOOOMOTITES.
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tions. The deflections were all plotted in curves, and these indi-

cate that the elastic limit of the transom and bolster when taken

together is about 145,000 pounds. This would give a factor of

safety of nioro than two before the elastic limit is reached under

a load of 00 tons on both trucks. The results show the elonga-

tion of the frame for a load of 155,000 pounds to be 0.083 of an

inch in the bottom and 0.007 in the top of the frame, and in sub-

sequent tests it was found that there was no permanent set in

this respect even under loads of the full capacity of the machine,

300,000 pounds.

Tests of the tender bolster alone .showed the elastic limit to be

about 155,000 pounds and at a load of 150,000 pounds the deflec-

tion was but one-quarter of an inch. Under a load of 180,000

pounds the deflection of the bolster was 0.413 inch. The top

js! ;^ \of rcmno mcfime.
^^ _, ',S_

t-.rJ "f
; BAiC OfnACtllNC. .

* •

Fio-. 2.—The Method of Testing Tender Bolster and Transom.

view of Fig. 3 shows the deformation of the bolster, the dotted

lines showing the outline before the loading.

The freight car truck frame, being identical in form with the

other frame, it was not tested. Tlie freight car bolster was tested

and it was thought desirable to change the locations of some of

the openings in order to strengthen it, though it was not con-

sidered really necessary to do so. The outline of this bolster be-

fore and after loading is shown iu the lower view of Fig. 3. The
maximum total load on the freight bolster was 166,200 pounds

and the deflection was 0.939 inch. The tests as a whole prove

Distortion of^the Bolsters In Tests.

the construction to be a very strong one, one of the best features

being the fact that no two parts of the boKster g^ve way at the

same time and the final yielding was so gradual as not to cause

uneasiness in regard to accidents on the road.

The metal of which the bolsters were made showed a tensile

stiengtli of 60,800 pounds per square inch. Bending tests also

gave satisfactory results and developed the fact that the material

might be expected to fail, if at all, after the manner of wrought

iron.

Comment upon these figures is entirely unnecessary. The

design and the material appear to be equally good. These bolsters

and the transoms show an excellent distribution of the metal and

the combination is a strong one. It is regretted that data are

not available for comparisons with other types upon this basis.

It should be stated that the length of the bolsters, both for cars

and tenders, is 08| inches, while the distance between side bear-

ings on the tender bolster 13 53 inches and on the car truck bolster

it is 56 inches.

The B. & 0. Service to the *!Klondike.

The railroads expect a rush of travel to the Klondike in the

spring. It is estimated that a great many people will attempt to

reach the goldllelds as soon as the winter is over, and with a de-
sire to turn a nimble penny at every opportunity trunk lines are be-

glnninK to prepare for the expected rush.

One of the first in the field is the Baltimore & Ohio Railroad

-

which will on Tuesday, Dec. 21, begin the running of the through
tourist car from New York City to San Francisco without change
by way of I'liiladelphia, Washington, Parkersburgh and Cincin

nati, reaching St. Louis Wednesday evening, Texarkana Thursday
afternoon, VA Paso, Texas, Friday evening, and San Francisco San
day morning.
This service is in addition to the one provided by the Baltimore

&Ohio Railroad from Pittsburgh by way of Cincinnati and the

Illinois Central to New Orleans and the Southern Pacific through
to the coast, the Pittsburgh car leaving every Wednesday. The
New York car on its return leaves San Francisco Monday evening
and the Pittsburgh car leaves on Thursday.

The ''Composite" and its Field.

The " Composite" or steam motor car of the New England Rail-

road was illustrated and described in our November issue of last

year (page 362), and on page 3S2 of that issue, under the caption,
" The New Problem in Transportation," we outlined the reasons

for its design and expressed the opinion that its field wa.s large and
important. Mr. C. Peter Clark, General Manager of the New Eng-

land Railroad, read a paper upon this subject at the meeting of the

New England Railroad Club Dec. 14, from which we reproduce the

following paragraphs:

Even in New England, with Its dense population, the public de-
mand for increased service has for the past 10 years resulted in
such additional passenger train mileage as equaled, and in many
cases outstripped, the increase in earnings. In other words, the
average number of passengers using each train is no more than 10

years ago, despite the natural increase in population. With 16.fi

percent, of the steam railroad mileage of this country now or re-

cently in the hands of receivers, an increasing demand tor more ex-
pensive service, and with competition from trolley lines furnished
with a right of way at the public expense taking the business of

the steam railroads o»i7v wbere it is profitable and leaving the ex-

isting carriers to serve the public where the business must be done
at a loss, tbe present situation certainly seems to justify careful
examination.
During the year ending June 30, 1S97, the number of passengers

carried in and out of Boston shows an actual decrease over the
previous period of 13 months, which amounts to a loss of nearly
4,0UU,0()0 passengers, or seven per cent., while the number of people
transported by the West End Street Railway System, with its

numerous suburban lines, shows an increase of 5,.50O,00O passengers.
The past year has seen an application of electricity to the steam
track of the New England Railroad between Hartford and New
Britain—about 10 miles. The service between the two places was
practically doubled, but arranged ac a uniform interval of 30 min-
utes. Mo baggage was taken and the fare established at 10 cents,

a reduction of substantially 45 per cent. The business increased
over threefold.
There are many places where similar increases in business might

be expected, but even that increase of business in most localities

would not warrant the necessary capital outlay for electrical

equipment.
An adequate power-house, conductor and machinery will de-

mand an outlay which will require for interest at six per cent,

and depreciation enough annually to pay the interest on the value
of a passenger locomotive and leave enough to pay for all the coal

which it would need to pass over the line one way each hour 12

times a day. The labor cost of running the locomotive would
manifestly" be less than the combined expense of manning the
motor and power house, besides saving the entire fuel cost of

the generating plant. But if a service every 15 minutes is needed
the interest would figure but a small fraction of the locomotive
fuel per mile, and even this will be much further reduced by run-
ning tbe plant seven days a week, more than 15 hours a day, and
if the house has been well placed the chances are that additional
lines radiating in other directions will contribute further eco-

nomical results.
There is evidently little or no economy to be expected from elec-

tricity under such conditions as have beea assumed, unless the

business justifies more than an hourly service, and as this is seldom
the case away from large places electricity, like compressed air,

promises no improvement in the cost of operation, and we remain
dependent upon the locomotive for the majority of our territory.

Let us examine the passenger-train loads by dividinR the number
of passengers carried one mile by the number of passenger-train
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miles run by the roads terminating in Boston. We thus obtain an
average passenger-train load for the

Passengeri.
N. y.,N. H. & H 73
Boston & Albany 70
Boston & Maine

, 59
New England 17
Filchburs 17
B., K. B. & L 13

No road in the country exceeds in passenger business per mile the
Boston & Albany and New York, New Haven & Hartford roads.
It therefore appears that the average number of passengers carried
in one train upon the bast passenger roads in the country could be
sealed in one of their largest coaches.

If the average gross weight of trains on the New England Rail-
road is distributed among the average load of 47 passengers the
present method of locomotives shows about 7,.500 lbs. dead weight
moved for the accommodation of each passenger.
A statement of the passengers carried upon the various passenger

trains of the New England road preliminary to a new time-table,
and for the purpose of disclosing the average number of passengers
carried upon the different trains, located about 325,000 passenger-
train miles per year, carrying less than 25 passengers each, some
averaging as low as six. While the obligation of the company to
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Oonaolidation Locomotive—Mexican Central Railway.

It will be interesting to compare the dimensions of the large

freight engines for the Mexican Central Railway, illustrated in

our issue of November, 1897, page 371, with another design by

the same builders, the Brooks Locomotive Works, whicli is some-

what lighter and of the consolidation type. Ten of these consoli-

dation engines have been built, and the general appearance is

almost identical with the heavier type, e.xcept that the trailing

wheels have been omitted. The chitf dimensions of the new en-

gines are as follows:

fjage i feet H'4 incheu

Kuel Colli or wood
Wciijiit on drivers 160,000 poiinris

•• truck wheel 20,()(10 pounds
• • total 180,1100 pound

B

lender,"loaded 90.U00 pounds
Heat IDE surface, firebox 2li4equaie fact

tubes 2,110 eqnare feel

totil 2.SH square feet

Grate area 31.5 square feet

Wheel base, of engine 23 feet 5 inches
•' driving 15 feet
•• total 50 feet 9!4 inches

Length over a!', engine 35 feet 2 Inches
and tender 59 feet 7 inches

Height, cpnter of boiler above rails 9 feel 2 inches

ofstack " " 15feet4i4i.iche3

Drivers diameter 57 inches
material of centers Cast steel

Truck wheels, diameter 28inche3
Journals, driving axle 8t^ inches diameter by U inches

•' truck " 5 inches by 10 inches

Main crank pin, size....6H inches diameier by 6!4 inches long: coupling,
1% inches diametfr by 5 inches long

Cylinders 21 inches by 2S inches

Piston rod, diameter 4 inches

Steam ports, length 18^ inches
'• width i^inches

Exhaust ports, length ismnches
" •• width 3 inches

Bridge, width IV^ inches

Valves kind of Richardson balance
•• ' greatest travel 6M inche
" outside lap 1 inch
" inside lap I,ine and line

lead in full gear Taneandline
Boiler, type of Player improved Belpaire

steam pressure 180pounds
s:eel

thickness of material in barrel \h%,H- A inches
'* diameter of barrel at smokebox 74 inches

Seams, kind of horizontal Sextuple riveted lap
" " " circumferential Triple riveted lap

Thickness of lube sheets % inches front, % inchps tirebox
• roof sheet ,\inches

Crown sheet stayed with Improved direct stays
Dome, diameier 31!4 inches
Firebox, lergt h 120 inches

width.. .. 37?i inches
" depth front 81) inches

" bick 73inchei»
" material Ste'l
" thickness of sheets Flue. finches; crown, ,', inches; sides

and back, % inches.
" mud ring I inches thick, double liveled
" water space, width.Fr, nl, 4 inches; sides. 4 inchf s; back, 4 inches

Tubes, number , 374
•' material. Iron No. 12 B. W. G. thick
" outside diameter 2 inches, pitch 25.' inches
" length over sheets 11 feet l/^ inches

Tender, tank capacity for water 4, 300 gallons
** co.al capacity 9tons

Thickness of tank sheets i^e and H inches
Type of under-frame 9 inch channel steel
lypeof truck "Robinson" rig'd bolster
Diameter of truck wheels 33 inches
Axle journals 4)4 by 8 inches

The wheel centers were made by Pratt & Letchw.irtb, the tires

by Krupp, the sight feed lubricators and the injectors by the

Nathan Manufacturing Company, the brakes by the Westing-

house Air Brake Compiny, the springs by the Charles Scott

Spring Company and the.Le Cbatelier water brake by the Brooks

Locomotive Works.

Reduction in Cost of Steam Power from 1870 to 1887.*

BY F. W. DEAN,

In the year 1870 the most ecomical steam engine in use in mills
was the Corliss simple condensing engine which used 19 or 20
pounds of steam per horse-power per hour. Previous to that time
compound engines had been u^ed in England in mill practice, and
simple engines had in many cases been changed to compound.
The Pawtncket pumping engine, built by George H. Corliss, and

started on June 30. 1878, is another important example of economi-
Cil pumping engines, and probably was the most economical steam
enitine which had been built up to that time, having used less than
14 pounds of dry steam per indicated horse-power per hour.

" From a paper presented at the New York meeting (December, 1197) of
the American Societr of Mechanical Engineers.

In 1873 the most economical compound engines used about 16J^
pounds of steam per indicated horsepower per hour, as shown by
tests of the Lynn and Lawrence pumping engines, which then
established new reconls for duty. Improvements in methods of

using steam were made until it is now as ea^v to design an engine
to use less than Vi pounds of feed water per horsepower per hour
as it was to use as little as 10 pounds in iXin.

At this date steam.iackets were common, and were used in all

engines which gave the most economical performances. The steps,

however, that lowered the steam consumption of compound engines
from 1(! pounds to M pounds per indicated horsepower per hour
were largely the introduction of a cut-off on the low-pressure cyl-

inder and a reheating receiver between the cylinders.

These features appear to have been the principal means of lower-
ing economy to M pounds of steam; but to what are we to attribute

the step to 13 pounds ? (Illearance is well known to be an important
factor, and its reduction, especially in the last cylinder of a series,

is important for economy. It is receiving constant attention from
careful designers, and its reduction is a constant source of gain.

The 13 pound mark has also been reached by an increase in

steam pressure, with resulting increase in the number of expan-
sions. In some cases a reduction in the size of the high-pressure
cylinder has doubtless contributed toward economy, by means of

which smaller surfaces are exposed to the boiler steam than would
otherwise be the case. This carries with it a proportional reduc-

tion of initial condensation in the cylinder, which is most prolific

in this cause of waste.
Still further, the 13-pound mark has in general been attained

by engines which have a low-pressure cylinder larger for the work
to be done than is commonly the case, so that the mean effective

pressure referred to the low-pressure cylinder is in the vicinity of

21 pounds.
There is a strong tendency nowadays to underrate ateim jackets,

but I believe that in every case where they have been wasteful, or

where their economy is indiflerent, at all events with ordinary
speeds, an examination would show that the jackets are air-bound,
water-logged, blowing through traps, or that the jacket piping is

bare, and thus steam for heating the building is charged to the en-

gine. Such an arrauEcment of pipes can furnish but indifferent

material for giving up latent heat to the working fluid within the

cylinders, and is, in fact, absurd.
"The effect of reheaters in drying out steam which issues from a
preceding cylinder and in superheating it to 60 degrees or tX) de-

grees, as is often the case, for use in the next cylinder, cannot be
otherwise than advantageous, for, as Professor Thurston shows in

his paper of 189f before this Society, heat so added to the working
fluid saves much more steam than was condensed to liberate this

heat.
Considerine economies effected, it is safe to say that, without

including triple-expansion engines, steam economy has steadily

decreased from 20 to 12'.,' pounds per indicated horse-power be-

. . 20 — 12K
tween 1870 and 1807. This corresponds to a aav ng of ~—

- =

37U percent.
,, , ^ , « ...

The horizontal return tubular boiler is still the standard of the

country, and will probably so remain. It is cheap, and if properly

built it is safe. ...
There is scarcely anv improvement to be noted in the horizontal

return tubular boiler durine the last 27 years as far as economy is

concerned, but I believe that grates have been improved to a

measurable extent, resulting in an economy of perhaps 2 percent.

My own experience teaches me that the internally fired boiler,

either of the locomotive or vertical type, will save under equal

conditions some 7 per cent, of coal compared with the horizontal

return tubular boiler, besides causing an important economy in

doing away with brickwork.
Mr,Brvan Donkin. in a recent paper before the Institution of

Civil Engineers, in discussing boiler economies, says: "Generally

speaking-, internally fired boilers give a higher efficiency than those

externally flred. The old and well-known locomotive type, with

smoke tubes and induced draft, stands high as a very economical

steam generator." Such praise from so careful an investigator as

Mr. Donkin should carry great weight.
Within 27 .years economizers for heating feed water in smoke

flues have become common. Although subject to a rather large

depreciation, in the general case they will save about seven or

eight per cent, of coal.

There are economies to be obtained from the use of vertical en-

gines. These come from reduction of friction, reduction of repairs

to cylinders and pistons, and diminished cylinder oil consumption.

It would not surprise me if there were a net saving of live per cent,

by reduced friction of a vertical compound compared with a hori-

zontal engine. .. j .u
Summins up the various items that have been mentioned, the

following may be presented as the economies of the period from

1S70 to 1897:

Saving due to compounding, jackets, reheaters.
higher pressures and greater expansions 37 per cent.

Due to vertical engines Q
"

^^

Due to verticil internally flred boilers 7
|_ _^

Due to economizers ' '^
^^

Due to improved grates 2

It seems probable that the relative economies of the compound
engine, using 1130 pounds, and the triple, using 185 pounds of steam,

are to day represented in the very best practice by 12>4 pounds of

steam and 11V pounds of steam respectively per indicated borse-
1213 — 11^

power per hour. This corresponds to a saving of = 8.16

per cent., which is a paving saving.
The future, so far as we can now sie, offers us highly super-

heated steam for further means of economy. The technical papers

have frequent accounts of the use of such steam lu Germany, and
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published tests (see ^nt/jnefmiff, pages 113, 391, 1893; show that a
small Schmidt "motor" has used 10.17 pouuds of steam per indi-
cated horse-power per hour. It would seem that wr have a right
to anticipate in the early future a steam rate of 10 pounds by
means of superheated steam in the best designed engines. Com-
pared with the lowest rate thus far mentioned, this corresponds to

il3i' - 10
a saving of -

n\^
11.11 percent.

We have also in anticipation the use of very high steam pressure
and quadruple-expansion engines as built experimentally at Cor-
nell University and described by Professor Thurston last year be
fore this Society. If. however, steam can be so highly superheated
that expansion in one cylinder will not cause condensation, nor
even the saturated condition until the time of exhaust, as was the
case in the Schmidt motor, extreme economy uiay be obtained
without resort to the multiple expansion engine.
The economies thus far mentioned relate to improvements in

engines and boilers; but one ot the greatest economies results from
the low cost of coal at present in Lowell, Lawrence and similarly
located towns.
The prices of coal in these places every five years were as follows:

Year.
1B70. .

.

1875. .

.

1880...
1885 ..

1890...
1895...

Price. Kinii of coal
..87.10 Anthraeile
.. 7.20
.. 4.V5 Bituminous
.. 4.25...
.. 4.65
.. 3.85

These prices show a saving from 1870 to 1895 by themselves of
about 46 per cent.
The very best steam plant of 1,000 horse-power in most mill towns

in the State of Massachusetts away from tidewater 27 years ago,
including a pair of simple condensing engines using 20 pounds of
steam, boilers evaporating eight pounds of water on total coal
used, buildings, chimney and all accessories, cost $70 an indicated
horse-power.
The very best plant of 1,000 horse-power can be installed to-day

complete, including buildings, chimney, compound engine using
12.5 pounds of steam, boilers evaporating 9 pounds of water on
total coal used, economizers, and all accessories, for |57 per indi-
cated horse power.
Such a plant can run on 1.4 pounds of coal per indicated horse-

power per hour for total coal consumed.

The saving ))y using a feed water heater in connection with a
vertical cross-compound engine of about 1,000 horse-power at the
Atlantic Cotton Mill, Lawrence, Mass., was given as follows:

A feed-water heater was placed in the low-pressure exhaust pipe
near the low-pressure cylinder, and the temperatures of the water
as It entered and left were taken. The average increase in feed-
water temperature caused by the heater for the two days is 65}^
degrees, which under the present conditions of temperature and
steam pressure is eouivalent to a saving in coal of 3.6 per cent.
The following table gives the rate of heat transfer from the

steam to the water:
First

a, i . Trial.
lemperature of water before entering heater 32 deg.

" " after leaving " .... 94 '•

Increase in temperature of water 62 "
Average temperature ot water in heater 63 "
Absolute pressure in low-pressure exhaust pipe. 0.87 lbs.
Corresponding temperatures exhaust pipe 99 deg.
Average rtitTerenoe of temperature between
steam and water 3«dei?. H.Sdee.

Jeed water used per hour 11,167 lbs. 1,3,731 lbs.
Heating surface of heater in contact with
steam . . 231 sq. f t. 234 so. ft.Amount ot heat transferred per hour, B. T U- . 692.3.i4 917,439

Heat transferred per degree of average dif-
ference in temperature per square foot of
heating surface per iiour, B. T. L; 82 91

Second
Trial.

32 deg.
101 '

69 "
66..5

"

1.36 lbs.
Ill deg.

A Sample of Railroad Air Taken by a Chicago Commuter

He drifted into the office, looked about him curiously, walked
over to the desk in the far corner, put a package down on it, and
said to the man who was writing there:
"Lift it."

'•Lift what?" returned the man at the desk.
"That," said the stranger, pointing to the package.
The man at the desk lifted it with an effort.

"Heavy, isn't it?" asked the stranger.
"I should say so," replied the man at the desk. "What is it?"
"That's what I came in to explain to you," said the stranger, as

hedrew up aphairand careiuUy settled himself in it. "You see,
winter's coming on."
"So I've heard," returned the man at the desk.
"With winter comes cold weather. I suppose you've heard that

too.''

"I have.'-'

"And in cold weather," persisted the stranger, " they shut every
door and every window on every suburban train running out of
Chicago, and before you get fairly out of the station, during the
rush hours, when everything is crowded, you have a sick headache;
three minutes later your appetite for dinner is gone, and by the

time the train has gone five miles you can feel typhoid fever com-
ing on. Am I right?"

"You are right, but, but"
" You instinctively recall all the articles you ever read about the

value of ventilation—indeed, the absolute necessity of it to main-

tain health," interrupted the stranger, "and you wonder why no
one else ever read any of those articles. Am I right again ?"

" Y'^ou are right again," answered the man at the desk, "but
what has all this got to do with the weight of that package?"
" That's a sample of it," replied the stranger.
" A sample of what ?''

" A sample of the air in a suburban car daring the rush hour on

a cold, muggy day last week. I chipped it off to bring up to you
.just to illustrate my remarks. And, say?"

" Well ?"

•' I tried to bring you a piece from the smoking-car, but after I

had chipped it off I found it too heavy to carry."

Then he made a quick retreat, leaving his package, and as a

result the Health Department had to be requested to fumigate tUe

room.—Chicago Post.

Webb's Bail Joint, London & Northwestern Railway.

Through the courtesy of Mr. F. W. Webb, Chief Mechanical

Engineer of the London & North Western Railway,we are enabled

to present an engraviugof the newly patented rail joint designed

by him and used on that road. The drawing shows a joint as

Webb's RailJoint.

arranged for a heavy section of "T" rail, and it is noticeable

that the design does not make use of bolts through the rail webs.

In the investigations which resulted in the design shown

joints of lead were made and loaded by heavy locomotives in

order to show the effect of loading joints that were not properly

supported, as by the failure of the ballast in wet or improperly

tamped track. The deflection of the lead joints gave the infor-

mation which led to this form.

The splice is made of two castings, which are fitted to the base

and web of the rail and also to the underside of the head. The

castings form & base tor the flange and are drawn together by
the two end bolts and by the bolt at the center of the splice.

This last-mentioned bolt passes through a hole formed half in

each rail end.

It was stated by Mr. Webb in a paper read before the Institu-

tion of Civil Engineers, at the Engineering Conference a short

time ago, that 95 per cent, of the rail failures on the London &
North Western Railway occurred through the bolt holes and the

cause was believed to be that in case of a badly tamped track

either the fishplate must bend or the rail must tend to tear

through the bolt holes. The form of joint devised by Mr. Webb
has been adapted to the bullhead type of rail as well as to the

form shown.

The New Heilmann Electric Locomotive.

The "New" Heilmau locomotive is not particularly new at

this time to some of our readers, but inasmuch as several in-

quiries have recently been received as to the status of that com-
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bination of ttationary i)Ower plant and electric locomotive an<i

because of recent tests of the engine we supplement the infor-

iiniion given in The Notioiiiil Car iiiid Locomotive Builder of

June, ISGri, as follows :

The old locomotive designed by Mr. J. J. Heilniann gave results

which were perhaps more interesting than useful. It suggested

to those who have designed and manufactured it that various im-

provements could be made in the structure and arrangement of

the locomotive. Mr. F. Drouin, in describing in V F.lectricicn

the new locomotive, briefly summarizes the leading character-

istics of the older combination, for the translation of which

we arc indebted to The liaihvay Kmjineer. The locomotive

trird in 1893 had a boiler of the Lentz type with 289 tubes. The
total heating surface was 1,.')60 square feet, and the grate area 243

square feet, the pressure being 170 pounds per square inch, The
engine was of the C. Brown horizontal compound double-acting

type, developing 600 horse-power at 300 revolutions, the diameters

of the high and low-pressure cylinders being 16.8 inches and 25.6

inches respectively. The dynamo was a six-pole machine, de-

signed by Mr. C. E. L. Brown, giving 1,024 amperes at 400 volts.

The diameter of the iron armature core was 47.3!) inches, and the

length of the core 17..J inches. This dynamo was separately ex-

directors of the Compagnie de I'Ouest to construct two new ma-
chines of greater output and power. The designs were got out
by Messrs. M. Muzcn and G. Damoiseau, and embodied the fol-

lowing differences : (1) the substitution of an ordinary locomotive
boiler for the Lentz boiler; (2) the use of more compact ehctri-

cal apparatus and of generators with toothed armatures. In

fact, everything tending fo reduce vv-eight was carefully con-

sidered. The double-acting engine is replaced by single-acting

ones without diminishing the output per weight, but the steam-

pressure is increased by one-sixth and the speed by one-thiid.

The following details of the new locomotive will interest our

readers.

Boiltr.—The boiler, as stated above, is of the locomotive type,

with a Belpaire furnace and copper firtbcx. The heating sur-

face of the furnace is 178 square feet, and that of the luhrs 1,820

square feet. The grate area is 36 square feet, and the working

pressure 198 pounds per square inch. The feed is supplied by two
Friedmann injectors.

Engines.—The engines are of the Willans & Robinson type,

with six lines of cylinders, which arrangement gives a good b;.l-

ance in turning moment. In each engine the three cranks arc in-

cliued at 120 degrees to each other. The ordinary features of the

The Heilmann Electric Locomotive.

cited by a small dynamo driven independently, and required

about 95 amperes at 50 volts. The motors were of the C. E. L.

Brown four-pole type, series wound, with toothed armatures.

The cores were 25.6 inches diameter and 15.6 inches long. Tlie

motor, when taking 128 amperes at 400 volts, gave a normal
torque of 900 footpounds and ran at a speed of 410 revolutions

per minute. There were eight of these motors. The principal

dimensions of the complete locomotive were as follows:

Length between buffers 53 feet 6 inchoa
Total wheel base 38 feet C inches
Wheel base of boKie . 13 feet 1 inch
Diameter of wheels 3 feet 9»i inches
Breadth of frame 9 feet lu inches

This first locomotive was able to give a normal effort of 3,820

pounds to the wheel, or at the speed of 63 miles per hour a

pull of 3,100 pounds. It was not designed to give exceptional

power, but rather to find out what the system was capable of

doing. The author states that this first locomotive showed that

the stability was Independent of .speed, and that the deteriorative

effects on the permanent way was less than with a steam loco-

motive. The double transformation of power caused losses equal
to about 15 per cent, of the indicated horse-power of the engines.

In drawing a train weighing about 65 tons the consumption of

coal was under 14 pounds per mile.

The results obtained from this first locomotive determined the

electric lighting engines are included, the working paits runnmg
in oil. The principal dimensions of these engines are as follows :

Indicated horse-power 1,330
Speed (revolutions per minute) 400
Diameter of high-pressure cylinder ll.Sinchea
Diameter or low-pressure cylinder 19

These engines have coupled to each extremity of their commjn

shaft a direct-current dynamo, the armatures of which act as fly-

wheels.

Dj/iifOdos.—Each of these dynamos is able to give 910 amperes
at 450 volts. They are of the six-pole type, constructed by
Messrs. Brown & Baveri. The field magnets are of cast steel.

The armatures have toothed cores, and the current is collected by
carbon brushes. The dynamos are cased in, except for a few

openings for ventilation. The dynamos rest direct on the frame
of the locomotive, and also form supports for the two ends of the

engine bed-plate. They are excited by a smaller dynamo giving

140 amperes at 110 volts, but only 10.0 amperes a-'e required for

the dynamo field magnets.

Motors.—These are of the four-pole enclosed type with toothed

armatures mounted on a hallow shaft connected with the driving

axle. The axle is thus able to follow the inequalities of the road

without transmitting shocks to the armature. The approximate

concentricity of the axle and armatuYe shaft is obtained by three

double steel springs connected to one of the wheels. The frame
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of the motor consists of four essential parts. The lower part has

the two feet which fix the motor to one frame of the bogie, and

carries also the two bearings in which the hollow shafts revolve.

These bearings are automatically lubricated. The two horizontal

cores carrying the series exciting coils form the next two parts,

and the upper piece completes the structure. The exciting con-

ductor is formed of copper tape wound in two sections.

Controlling Oear.—The locomotive can be worked from either

of two positions, depending on which way the train is running,

the over-all dimensions being as follows:

Length between buffers 60 feet 7 inches
Total wheel base 50 feet 6 inches
Wheel base of bogie 13 feet 5i.j inches
Diameter of wheel 3 feet 9!.* inches

The first of these locomotives was subjected to a preliminary

trial in January last, but no trial of speed was made. As reliable

figures are likely to be obtained shortly we refrain from giving

our readers calculated figures only. The designers expect to get a

full load efficiency of 73.4 per cent.—that is, 7.S.4 per cent, of the

indicated horse-power of the engines is expected to be available

on the axles. The locomotive without tender weighs about 120

tons. The accompanying engravings are reproduced from Glas-

er's Annaleii.

A run was made with the engine Novemb.'r 13 from St.

Lazare Station in Paris to Nantes and return. The speed was 18

miles per hour and the train weighed 1.50 tons. The trial was

considered satisfactory and the speed was limited very strictly

by the railroad company. The length of the machine was so

great that it could not be turned on the turntables, and it is

understood that its cost is so high that the promoters do not ex-

pect to sell to railroads, but the locomotives are to be offered

for hire upon favorable terms.

EauiPMENT AND MANUFACTURING NOTES.

The Richmond Locomotive Works are building five freight loco-

motives for the Wabash.

The Pennsylvania has decided to build 15 consolidation engines

for the western lines at Juniata shops.

The .Schenectady Locomotive Works have orders for two switch-

ing engines for the Union Stock Yards Transit Company, of Chi-

cago, two more 30 by 26 inch consolidation engines for the Grand
Trunk, one fast passenger engine for the New England for the

New York and Boston five-hour train, 10 mogul 20 by 38-inch en-

gines for the New York, New Haven & Hartford, eight mogul
locomotives for the Boston & Maine, and several freight and pas-

senger locomotives, the exact number not known, for the Northern
Pacific. __^_^
The Dickson Locomotive Works have orders for five 21 by-2S inch

consolidation locomotives for the Atchison, _Topeka & Santa Fe
Railway and for two wheel switching loeomotiives, to go to the

Sanyo Railroad, Japan.

The Brooks Locomotive Works will build for the following roads^

Pittsburgh, Bessemer & Lake Erie, two locomotives; C, C, C. &
St. L. Railway, six switching locomotives; Reynoldsville & Palls

Creek one 19 by 24-ineh mogul and for the Wisconsin Central six

10 wheel freight and four lOwheel passenger locomotives.

2-cylinder compounds; the Denver & Rio firande, two 10-wheel

freight engines.

The Cooke Locomotive Works are building a lO-wheel locomo-

tive for the Bangor & Portland Railroad for freight service.

The Baltimore & Ohio is about to contract tor 5,000 new freight

cars.

The Detroit, Grand Rapids & Western has ordered 2.50 freigh *

cars from the Michigan Peninsular Car Company.

The Great Northern has ordered 10 combination and 10 tourist

cars from the Barney & Smith Car Company, of Diyton, O., and
the Colorado & Northwestern is reported to have ordered four pas-

senger and combination cars from the same firm.

The Canadian Pacific has contracted for 20 passenger cars with

the Crossen Car Manufacturing Company, of Cobourg, Ont.

The Vandalia has ordered 100 freight cars from the Missouri Car
& Foundry Company.

The Allison Manufacturing Company, of Philadelphia, has re-

ceived an order for 3.50 freight cars for the Central Railroad of

Brazil.

The Chicago Great Western has ordered 100 Rodger ballast cars

of the Rodger Ballast Car Company. These will be accompanied

by four plow cars or distributors.

The Chicago & West Michigan has ordered 1.50 cars from the

Michigan Peninsular Car Company. They will have Chicago

rabbetted grain doors and security lock brackets.

Pullman Palace Car Company has orders for 300 stock and 200

box cars from the Omaha, Kansas City & Eastern. This firm also

secured the order for 20 combination cars for the Long Island Rail'

road, for 300 box cars for the Chicago Great Western, and 200 box
cars tor the Kansas City, Memphis & Birmingham.

The Alton Terminal Railroad is having 100 freight cars built by
the Indianapolis Car & Foundry Co.

Wells & French have an order for 50 refrigerator cars for the

Union Pacific, Denver & Gulf.

Locomotives have been ordered from the Pittsburgh Locomotive
Works by Che following roads: the Louisville, Henderson & St-

Louis, two locomotives; Pittsburgh, Bessemer & Lake Erie, four
locomotives; the Wabash, five freight locomotives; the Arkansas
& Choctaw, one mogul locomotive.

The following orders have been taken for locomotives by the
Baldwin Locomotive Works : The Evansville & Richmond, three

Swheel engines; the Iowa Central, two 6 wheel switchers; Inter-

colonial of Canada, the World's Fair Baldwin exhibltioi locomo-
motive; the Southern Indiana, three passenger locomotives; the
Kansas City, • Pittsljurgh & Gulf, 15 10-wheel locomotives with
20 by 26-inch cylinders; the Wabash, one Atlantic type passenger
locomotive and five freight locomotives; the St. Louis, Peoria &
Northern, two Swheel passenger locomotives; the Kanawha &
Michigan, three moguls to be built in 30 days; the Baltimore &
Ohio, 20 consolidation locomotives; the Norfolk & Western, six

The Sau^.liern Indiana has ordered 150 flat, 50 coal and 25 box cars

from the Barney & Smith Car Company.

The Laeonia Car Co. has an order 1^500 box cars from the Boston
& Maine.

Five hundred freight cars will be built by the Pennsylvania at

Altoona, for its Eastern lines.

The Arkansas &. Choctaw has ordered 30 new logging cars, which
are to have Westinghouse brakes and Trojan couplers.

The Atchison, Topeka & Santa Fe will build 2.50 refrigerator cars

and 100 50-fo3t furniture cars at its own shops.

The Pullman Palace Car Company has an order from the Duluth-

Missabe & Northern for 400 60,000-pound ore cars.

The Pittsburgh, Bessemer & Lake Erie has ordered 100 .35foo''

60,000-pounds capacity box cars from the Ohio Falls Car Company.

The special business of the Baltimore & Ohio tor Sunday, Dec.

12, amounted to IS parties, with a total of 740 people.

The pay of the general oflBce employees of the Missouri Pacific at

St. Louis has been restored to the extent of the cut of 10 per cent,

in 1893.

The boiler lagging for the new experimental locomotive at Pur-

due University is Messrs. Keasbey & Mattison's magnesia sec-

tional covering. The same insulation is used on the cylinders.

The Q & C Company has just made arrangements with the

National Railway Specialty Company for a license to manufacture
the Rear Edge Protecting Strip, which will be called the "N. R-

S. Protection Strip." It may be used with the Q & C doors.

Continuous activity is noted among manufacturers of Car Ma-
terial. Some heavy orders for axles, channels, etc., have recently

been placed. More inquiries for cars, says the Iro7i Age, are in the

market and further business is assured in this direction.

The Baldwin Locomotive Works has an order for building 56

motor car trucks for the Metropolitan West Side Elevated Railroad

of Chicago. They will be built to designs by the road and will ac-

commodate motors of a larger capacity than those at present in

use.
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The Chicago Puuematic Tool Company has received an order for

two No. 2, two No. 3 and two No. 4 pneumatic hammers and one
piston air drill from Mr. W. K. Dixon for the Sormovo Locomotive
Works at Ni.jui Novgorod, Kussia. This is the third order for these
tools from this concern.

The Freight Car Door Fastener, manufactured by the Dayton
Malleable Iron Company, of Dayton, Ohio, is having an extraordi-
nary sale; recent orders aggrcKate 1.5,792 sets. The total sales of

this device amount to over 250,000 sets, and it is said to be giving
universal satisfaction.

The bid by the Bath Iron Works, of Bath, Me , for^ the construc-

tion of the naval practice ship was the lowest ottered and it is ex-

pected that the contract will be awarded them.

Several daily papers of Dec. 30 stated that the Delaware, Lacka-
wanna & Western had the equipment of its Morris & Essex division

with electric power under consideration. We are informed in a

commuication from .Mr. Samuel Sloan, President of the road, that

the reports are untrue.

The National Electric Car Lighting Company is progressing

rapidly with the equipment of cars on the Atchison, Topeka &
Santa Fe Railway under the contract for lighting .50 cars with their

sy.stera and we are informed that another contract has been taken

recently from an Eastern road for the same system.

An excellenc and gratifying condition of business in the car heat-

ing line is reported by Mr. William C. Baker. The orders continue

to come in and he has been obliged to increase the factory force in

order to supply the demand.

The Reading Car Wheel Company, of Reading, Pa., have been
granted a charter under the laws of Pennsylvania, with a capital

of $50,000. Toe Directors are Messrs. Herbert H.Hewitt, Prefldent;

John J Albright and Edmund Hayes, of Buffalo, N. Y., and Cbas.

H. Dubock and H. W. Cram, of Reading. Mr. Hewitt and other

officers of the company are also with the Union Car Works, of

Depew, N. Y.

The battleship Iowa, the gunboat Neivport and the torpedo boat

Foote have been finally accepted by the Navy Department, and
Secretary Long has directed that all reserves be paid to their build-

ers, the Cramps, the Bath (Maine) Iron Works, and the Columbian
Iron Works, Baltimore, respectively.

We are informed that in the specifications for the following

freight cars recently ordered the Chicago Rabbeted Grain Door and
the Security Lock Bracket were required; 250 cars. Illinois Central,

building by the St. Charles Car Company; 1,000 cars, Illinois Cen-
tral, by Haskell & Barker; 2.5U cars, Illinois Central, by Missouri

Car and Foundry Company; 250 cars Detroit, Grand Rapids &
Western, by Michigan Peninsular Car Company.

The Westinghouse Electric and Manufacturing Company has re -

ceived an order for the equipment of the traction tramways of

Glasgow, Scotland, with electrical machinery. This includes the

car and power-house equipment. This company also has a contract

for a large lighting plant for Malaga, Spain, and several for elec-

trical machinery for Niagara Falls and Buffalo. The latter con-

tracts amount to nearly ^1,000,000.

Messrs. R. D. Wood & Company, of Philadelphia, have furnished

a IT-foot gap hydraulic riveter of 100-tons capacity and three

powers for the new boiler-riveting plant of the Schenectady Loco-

motive Works. They have also taken orders for a similar riveter

from Messrs. Neilson & Company, of Glasgow, Scotland, and one

for a 12-foot gap riveter for the Brooks Locomotivt Works, of Dun-
kirk. N. Y. The Baldwin Locomotive Works have also ordered

portable hydraulic riveters of 15 and of 30-ton3 capacity from this

firm.

Mr. D. Lae, Engineer Maintenance of Way of the Baltimore &
Ohio lines west of the Ohio River, has been experimenting during

the past year or two with slag for ballast. His plan is to put about
1 foot under the ties, and it makes very good ballast. About 18

miles of the Akron Division have been improved in this wuy, but

Mr. Lee's preference is for gravel when it is available. During the

past season on the Trans-Ohio Division he has put in 143 miles of

new ballast, the principal part of which was good, clean gravel.

In addition to the ballasting, the Trans-Ohio Division has had
400,981 new cross-ties, and there have been 31 miles of nevr 7o-pc«nd

steel rail laid, replacing tiO-pouud rails.

The new sleeping cars that Pullman's Palace Car Company has
placed in service within the past month on the Baltimore & Ohio
Railroad between Baltimore and Louisville, Ky., are an improve-
ment over those heretofore used on that line. They have large
smoking rooms and an extra size ladies' toilet room, a feature
which will be thoroughly appreciated by the fair sex who have had
to use some of the Columbian cars hitherto run between those
citie.s. The Chicago and New York service has been improved by
the addition of seven new Pullman cars which the Pullman people
say are the best they operate. They have large smoking rooms,
large ladies' toilet rooms, empire deck and all the new features
that the company has recently introduced.

The Composite Brake Shoe Company, of Boston, Mr. W. W.
Whitcomb, President, has recently made arrangements with the
Sessions Foundry Company, of Bristol, Conn., for the manufacture
of the composite brake shoe with which our readers are familiar,
and it is understood that the Sessions Foundry Company will look
after the sale of this shoe in a large and important territory. The
shoe is making a good name for itself and the Composite Brake
Shoe Company is to be congratulated in securing the assistance of
the Sessions people in its manufacture and sale. The performance
of the composite shoes on the new steam motor car of the New
England Railroad is referred to elsewhere in this issue. One of
the stops for which the data are given was remarkable both in
its smoothness and in the short space covered after the brakes
were applied.

The American Pegamoid Company was incorporated at Trenton,
N. J., December 17, 1897, with a capital of ?5,000,orjO. The incor-
porators are John A. McCall, J. J. Byers, A. W. Pope, G. I. Her-
bert, Edward H. Haskell, John J. McCook, .John T. Collins, Col.
Albert A. Pope, John R. Bartlett, Conrad N. Jordan. E. F. C.
Young, Thos. A. Mclntyre and Peter T. Bosten. The New York
office of the company is at 11 Broadway. According to the prospec-
tus of the company, the name '• Pegamoid brand " is applied to ar-

ticles treated by a process which consists of the application, in a
liquid form, of a composition which, by impregnating the fibers or
pores of the substances treated, has the effect of water-proofing,
strengthening, sterilizing and generally protecting the material
used. It can be applied to cloths, all kinds of paper—including
wall papers; to hides or skins ; and in the form of paint—to all

iron, steel, wood and stone work. Articles subjected to this pro-
cess are rendered stronger, more durable and useful. They are
absolutely rot and damp proof, and are unaffected by changes of
temperature or climate, while in many cases the cost is materially
reduced.

Concerning American locomotives in China, Consul Read, of
Tientsin, transmits the following to the State Department

:

" I have the honor to report that the steamship iic has arrived
with the 12 Baldwin locomotives for the Tientsin-Lukouchiao
(Peking) extension, and is discharging her cargo at the railway
wharf at Tangku. A representative of the firm of Messrs. Burn-
ham, Williams & Co., Philadelphia, the makers of these locomo-
tives, is now in Tientsin to superintend their erection. Eight of
the locomotives are very heavy and are of the ' mogul' type, and
the order for them was secured by Messrs. Burnham, Williams &
Co. last September, this firm having tendered at prices far below
those submitted by English firms. The other four are switch en-
gines, and were ordered outright without a call for tenders. It is

a matter of great satisfaction that the new line is equipped with
American locomotives. We can rest assured that Messrs. Burn
ham, Williams it Co. have laid down locomotives that will be, in
every respect, according to specifications, and that will more than
meet the expectations of the railway officials. I trust that we may,
with regard to future extensions of the railway, hold the vantage-
ground that is now ours. The next order for locomotives will be
for the Lukouchiao Paotingfu extension. This excension will be
rapidly pushed as soon as the line to Peking has been double-
tracked."

The formation of a gigantic wood-working machinery combina-
tion was announced in our December issue. We are informed that
this failed on account of the Fay-Egan concern of Cincinnati. An
other trust is announced as having been organized in Jersey Citv
The incorporation papers place the capital at $4,000,000, divided
into 40,000 shares of §100 each; 20,000 shares are preferred stock,
and they will draw interest at seven per cent.^either semi-annually
or annually before any dividend is declared. The incorporators
named in the papers are Charles N. King, Nelson R. Vanderhoff,
Samuel D. Dickinson, Robert S. Jordan and John J. Mulvaney, of
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Jersey City; Ralph D. Parrott, ot Metuchen; Charles A. Senior,

Jr., and William R. Robins, of New York; George A. McGlone, ot

Bolivar, W. Va., and SDmervall Soloman, of New York. The fol-

lowing statement was given out by one of the incorporators:
" This company has purchased and owns a number of the oldest

and most successful concerns engaged in the manufacture of wood-
working machinery. The plants are in the Eastern, Middle and
Western States. They will be operated under one management.
The Board ot Directors include some of the most successful and
able manufacturers and managers in the business. The officers

of the company are: President, William Duryea, of New Y^ork

;

First Vicc-President, A. D. Hermance, of Williamsport, Pa.: Sec-

ond Vice President, Henry C. Baker, ot Philadelphia; Treasurer,

R. W. Perkins, of Norwich, Conn.; Secretary, Frank W. Duryea,

ot New Y'ork City. It is stated that a storehouse will be built in

Jersey City as soon as a site can be secured. The compajiy

announces that it intends to thoroughly exploit the foreign field."

Gable orders were received by the Chicago Pneumatic Tool Com-
pany for 5G of their machines during the month of October, and the

foreign business of the company is developing so rapidly as to

necessitate additions to the capacity ot the works in order to keep
up with the demand. The orders have continued to come in from
abroad so rapidly as to make the foreign work a very important
branch of the business and the progress made in England and on
the Continent is shown in a partial list of concerns now using

pneumatic hammers and piston air drills furnished by this com-
pany, which comprises 10 prominent railroads and 60 widely known
firms of engineers and shipbuilders. Through the courtesy of

Mr. John W. Duntley, our representative, was allowed to read this

list, and we would recommend any who entertains doubts as

to the efficiency of the machines to examine the list, than
which no stronger proof of their eager reception in Europe
could be asked. Among letters from users of the tools in

the United States our representative was permitted to see two
that are specially good, from the Wm. Cramp & Sons Ship and
Engine Buildina Company, of Philadelphia; and from the Bigslow
Company, of New Haven, Conn. Pneumatic tools have appar-
ently taken the shipbuilders by storm; they fit in specially well in

operations that were formerly done at great expense
by hand. These concerns cannot afford to fool with
appliances that will not stand up to the work and
the advent of air tools into heavy work, both marine
and otherwise, seems likely to show the same economic eflects as
followed their introduction into railroad work. This firm has re-

cently perfected an improved pneumatic machine for rolling and
expanding Hues, driving boring bars and furnishing power for

similar operations about engines and boilers. The machine will be
illustrated and described in a future issue ot this journal, mean-
while it issufficient to say that it consists of two 2 by.3 inch oscillat-

ing cylinders for the power and a feed cylinder with 12 inch stroke.

It will cut, roll and expand flues at a rapid rate, saving, it is said,

about 72 hours over hand work per locomotive boiler. Two hun-
dred and fifty flues have been cut in one hour and 350 have been ex-

panded in three hours. The advantage of cutting the flues close to

the sheet is an important one, the cut being as close as ?f inch from
the sheet when desired. This is a powerful machine and yet it is

light enough to be easily transported and used.

OF OFFICIAL CHANGES IN DECEMBER.

Baltimore & Ohio.— Mr. John K. Covven was re-elected President
at a recent meeting of the Board.

Boston Elevated.—Ur. J, A. L. Weddell, M. Am. Soc. C. E,, of
Kansas City, Mo , has been appointed Consulting Engineer, and
Mr. George A. Kimball, M. Am. .Soc. C. E., Exchange Building,
Boston, has been appointed Chief Engineer.

Boise, Naiiipa & Oivyhee.—Mv. John E. Stearns has resigned as
General Manager.
Carabella, Tallahasse & Georgia.—Mr. W. A. Simmons has been

elected President.

Central of Georgia.—Mr. W. H. Stulb, Master Mechanic at
Augusta. Ga., has betn appointed Master Mechanic at Macon, Ga.,
to succeed, Mr. John Dempsey, resigned. Mr. J, H. McCann is ap-
pointed Master Mechanic at Augusta.
Chicago & Southeastern.— 'iS.r. A. C. Campbell, of St. Louis, Mo.,

has bpen appointed Receiver by the Supreme Court. He will move
the offices from Anderson. Ind., to Brazil, Ind.
Cincinnati, Hamilton &• Dayton.—Ur. A, D. McCallum has been

appointed Master Mechaaicat Hamilton, O.

Columbus, Sandusky & Hocking.—Mr. T. M. Downing has been
appointed Master Mechanic, with headquarters at Columbus, O.

Danville & Mount Morris.—Ht, a. V. Lapp, Purchasing Agent
and Acting Superintendent, with headquarters at Danville, N. Y.,
has been appointed Superintendent,with headquarters at the same
place, succetding B. F. Humphrey, resigned.

Duluth, South Shore & Atlantic.—Mr. J. J. Conolly has been,
given the title of Superintendent of Motive Power and Machinery.
He was formerly Master Mechanic of this road.

FerroCarril Central.—Mr. Alberto Villasenor has been ap-
pointed Master Mechanic, with office at Salvador, C. A.

Florida Central & Peninsular.—C&pt. D. E. Maxwell has been
elected Vice-President, retaining also the position of General Man-
ager.

Fitchburg.—After Dec. 1 the headquarters of Mr. J. Medway,
Superintendent of Motive Power, now at Boston, Mass., will be
located at Keene, N. H.

Fonda, Johnstown & Olovergville.—Mr. P. E. Garrison has been
appointed Master Mechanic, with headquarters at Gloversville,
N. Y.
Georgia.— tit, C. H. Phinzy has resigned as President, and is

succeeded by Mr. J. Phinzy, and Mr. L. Phinzy, a brother of the
new President, was chosen Vice-President.

Georgia <6 Alabama.—The office ot Mr. Cecil Gabbett, Vice-
President and General Manager, has been removed from Americus
to Savannah, Ga.

Intercolonial.—Mr. C. R. Palmer has been appointed Purchasing
Agent, vice Mr. Thos. V. Cooke, resigned.

Maine Central.—Mr. George F. Evans was chosen Vice-Presi"
dent at a recent meeting of the Board of Directors. He is also Gen
eral Manager.

Mexico, Cuernavaca & Pacific—Mr. J. A. Chisholm has.been ap"
pointed Chief Engineer, with headquarters at the City ot Mexico'
vice Mr. H. H. Filley, resigned.

Mexican National.—Mr. W. F. Galbraith, Master Mechanic, has
changed his headquarters to Santiago, Mex.

Mississippi River & Bonne Terre.—Mr. J. Burns has resigned as
General Superintendent.

Missouri, Kansas & Texas.—After Jan. 1 this road will be ope-
rated from the Texas offices, in Dallas, Tex., to which point Vice-
President and General Manager A. Allen will move his office, now
at St. Louis, Mo.

Neu- Orleans & Northwestern.—Mr. Louis K. Hyde, Receiver for

the company, has been elected Vice-President, and Mr. Frank De-
lancey Hyde, formerly First Vice-President, has been elected Sec-
ond Vice-President.

New York & Ottawa.—Mr. E. La Lime has resigned as Superin-
tendent and Master Mechanic, and taken the position of Master
Mechanic of the Ohio River Railroad.

Oregon Improvement Company.—Mr. C. J. Smith, Receiver, has
been made General Manager ot the Pacific Coast Company, under
which name a reorganization ot the Oregon Improvement lines has
been effected.

Oregon Railroad & Navigation Coynpany.—Co\. William Crooks
has been appointed Chief Engineer. He was formerly Chief Engi-
neer of the Minneapolis & St. Louis.

Ohio River.—Mt. W. W. Layman has resigned as Master Me-
chanic and is succeeded by Mr. E. La Lime.

Omaha. Kansas City <fc Eastern.—Mr. Ira C. Hubbell has beeu
anpointed Purchasing Agent. He holds the same position on the
Kansas City, Pittsburgh & Gulf and the Omaha & St. Louis Rail-

road. Mr. John M. Savin has been appointed Assistant General
Manager and General Superintendent, with headquarters at Quincy,
III.

Pecos Valley.—Mt. C. M. Stansbury has been appointed Master
Mechanic, with headquarters at Eddy, N. Mex., to succeed Mr. G.
F. Miller.

Pittsburgh, Bessemer & Lake Erie.—Mr H.T. Porter has been ap-
pointed Chief Engineer, with headquarters at Pittsburgh, Pa., suc-
ceeding Mr. Francis E. House, promoted.

San Francisco & San Joaquin.—Mr. W. B. Storey has been ap-
pointed Chief Engineer, with headquarters at San Francisco, Cal.

Salt Lake A Ogden.—Mr. W. T. Godi'rey has been appointed Mas-
ter Mechanic, with headquarters at Salt Lake City, Utah. He is

to succeed Mr. John Hurst, deceased.

Southern Tndiana.-Mr. Alexander Shields has been appointed
Master Mechanic, with headquarters at Bedford, Ind.

Sandusky & Rocking.—Mr. F. P. Boatman has resigned as Mas-
ter Mechanic.

Southern Pacific.—Gen. Thomas H. Hubbard, Second Vice-Presi-
dent of this company, was chosen First Vice-l?resident, to fill the
vacancy caused by the death of Charles F. Crocker. Mr. George
Crocker was chosen Second Vice-President, to succeed Gen.
Thomas H. Hubbard.
Te.vas Midland.—Mr. U. R. Smithime has been appointed Mas-

ter Mechanic, to succeed Mr. B. R. Hanson.
Wagner Palace Car Company.—yir. J. A. Spoor, General Mana-

ger, has been chosen President of the new company formed by a
consolidation of the Union Stock Yards and Transit Company and
the Chicago, Hammond & Western Railroad.

Waynesburg & Washington.—Mr. Joseph Wood has been elected
President.
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ANNOUNCEMENT.
A series of articles on the Construction of a Modern

Locomotive, by a motive po^ver officer of one of the lead

ine railroads of this country, will commence in our March
number, and will treat the subject in a practical manner
from the ordering of the material to the testine of the
finished locomotive. This will be a valuable record,

based upon a wide practical experience, and as only a

limited number of extra copies will be printed, you are
urged to subscribe before the publication of the March
issue.

CONCORD SHOPS—BOSTON & MAINE RAILROAD.

[with an inset.]

The teiidency in all manufacturing enterprises is toward con-

solidation of worli and of management for tbe purpose of

economizing in operation. In railroad as well as In manufac-
turing shop practice this appears in the concentration of the

worlv requiring special facilities at points where sucli facilities

may best be provided and most satisfactorily operated. There
is good business management in the plan that contemplates a

few well equipped shops rather th.Tn a much larger number of

less complete and less convenient plants, the number of

which renders completeness too expensive for consideration,

it may be considered significant that an important Western
road, when installing a new hydraulic riveting plant, made
it large enough to do the heavy boiler and firebox work for
the locomoBves of the entire road and upon this basis a
largo expenditure was warranted. There appears to be a
strong tendency in this direction, though for several years
very few large shops have been built.

The new shops of the Boston & llaine Railroad at Concord,
N. H., are particularly interesting for these and for several
other reasons. The buildings, except the storehouse and of-
fices, are all of one-story.- They are arranged with a view
of convenience in handling material and of furnishing light
to the workmen; the buildings are separated as much as con-
sistent with convenience for the piirpuse of reducing the fire
risks, and provisions are made for the future extension of

every building. The most noteworthy feature, however. Is the

concentration of the stcara plant Into one building and the dis-

tribution of power by electricity. This part of the work will

le tnkec up In detail later In connection with the power house

and inachine shops and the cranes for handling the locomotive

work. The general plan and sections of some of the bulldlng.s

are illustrated by meiins of the supplement accompanying this

issue. Mr. Henry Bartlett, superintendent of motive power of

the road, kindly furnished the drawings and the information

given in this description, which is published simultaneously in

the "American Engineer" and the "Railroad Gazette" by spe-

cial arrangement. .

The shops are situated about a half mile south of the station

at Concord, occupying a level plot of 26 acres extending along

the west side of the main tracks. There are three main tracks

at this point and a fourtli gives access to the yard at Concord
without the danger of delay by the occupation of the main
tracks. The repair work of the Concord, the White Mountains,

the Worcester, Nashua & Portsmouth and that of a part of the

Southern divisions will be done here. The number of loco-

motives cared for will be about 300. The capacity of the car

shops is about 400 freight cars and 50 passenger cars per

month. The buildings alone occupy 4.63 acres of ground.

As shown in the large general plan of the grounds the tracks

are arranged to give access to the shop yard at the centre and
at each end and, by means of switch connections, the whole
yard is accessible for locomotives. As stated, the buildings,

with the exception of the store house, are all of one story—with
the exception of the lumber shed they are all of brick. The
roofs of the paint shop, the lumber shed, the car repair shops
and the oil storehouse are all of gravel, while those of the

other buildings are of sheet steel, with standing seams. The
buildings are all provided with ends that may be removed,
for the purpose of easy extension, when this becomes
necessary. It will be noted that the location of the buildings

provides for extension in length in either direction. This Is an
important matter to which special attention is directed.

The locomotive shop is at the north end of the plant, the

main portion of the building being 305 by 130 feet, to which an
extension 105 by 70 feet is added for the boiler and tank shop.

This arrangement permits of running the locomotive cranes

from the main locomotive shop directly into the boiler and
tanii shop, the advantage of which is at once apparent. The
erecting shop has three longitudinal tracks, the central one of

which runs through the building and through the boiler shop
as well. Upon this track the engines will be dismantled, and
the two 30-ton Sellers traversing cranes will take them to the

work tracks on either side of the central track. All three

tracks are provided with pits for work under the engines.

The machine shops are in the wings of the building, and are

therefore near the work. This building will be Illustrated

later. It should be stated that the three longitudinal tracks

offer the advantages of avoiding the expense and trouble of op-

erating a transfer table as well as saving the space occupied

by the pit, which would be required for the transverse track

arrangement; also with transverse tracks one very heavy
crane would be required for raising locomotives, and it could

not be so conveniently used for light work as are the two
lighter cranes of the longitudinal track plan. With two cranes
available for work in different parts of the building, when
not required for handling engines or boilers, the general work
of the shop may be facilitated. The crane service of such a
plant is an exceedingly important matter, as It affects the

cost of all of the heavy work and much of the Ughter work:
in fact, it is believed that more may be saved by installing

eflicient crane machinery than most people imagine. It is

interesting to observe the contrast between most railroad

shops and contract building establishments in this particular.

The wash building, near the locomotive shop, is 62 feet by
26 feet in size, and accommodates 150 men at once. This build-
ing is for the men in the locomotive and blacksmith shops, and is

so placed as to be conveniently in the path from these shops to
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the gate of the grounds. The north end of this building con-

tains tanks for removing the grease from the running gear of

the locomotives, a bricli partition separating the parts of the

building. An attendant looks after the sanitary and mechani-
cal work of the building. West of the wash house is the

lumber shed, a frame building, 300 by 40 feet, with a track on
each side. This building is removed as far as possible from the

other buildings to reduce the fire risk. It has a storage

capacity for about 500,000 feet of lumber.

The store house is a two-story building 100 feet by 40 feet,

and is accessible from two tracks, and also from a roadway
for teams. The lower floor, as shown in the plan, has three

platforms, one for unloading from teams and two for unload-
ing from freight cars. A receiving and shipping room is pro-

vided at the north end, adjoining which is the store room for

heavy material. A counter separates the store room from the

vestibule at the south end, and the office for the storekeper is in

one corner of the building. The racks for the stores are adjust-

able, and like the rest of the interior of the building are of.

hard pine, with natural finish. In the upper story are the

offices of the master mechanic and of the car department. At
the north end of this floor is a large storage room for light

stores, with independent stairs to the lower store room.
The blacksmith shop is opposite the store house. It is 100

bj' 60 feet, and has ten double forges and one large forge.

There are four power hammers, two Bement and Miles steam
hammers, one 1,200 pounds and the other 1,800 pounds, one
Dupont belted hammer of 250 pounds and one Hotchkiss steam
hammer of about 500 pounds. A bolt header, power shear and
drill press were also located in this building. A 15-horse

power Westinghouse motor mounted on the roof trusses drives
the blower and the exhauster and a 20 horse power motor on
the ground drives the other machinery.
The next group of buildings are the dry house, the planing

mill, boiler and power house (combined in one building) and
the small shops. The dry house is 75 by 25 feet, and is near
the planing mill. Its floor is of old rails, and the steam piping
is contained in an excavation about three feet deep below the
floor. In this 8,000 feet of 1 1-2 inch piping is placed and di-

vided into eight sections in order to permit of regulating the
amount of heat. A section of this building illustrates its ar-

rangement. The planing mill and power house join at their
ends. The walls are of brick, and the roof trusses of the
power house are of iron, while those of the mill are of timber.
The mill is 300 by 60 feet and the power and boiler house is 111
by 65 feet. All of the engines, dynamos and boilers of the plant
are concentrated here, and power is distributed to motors in

the shops and to the transfer table. The whole plant is

also heated and lighted from this point, the system being suf-
ficiently interesting to warrant taking it up in detail in a
future issue.

The cabinet, pattern, buffing, tin and pipe shops are all

under one roof in a building 200 by 40 feet, to which power is

carried to drive a 5 horse-power Westinghouse motor. South
of these buildings is a hand transfer table for light service
for the car shops and the planing mill.

The freight and passenger repair shops are in one building,
323 by 170 feet, divided in the center by a fire wall.
The freight-car work is done at the west end where thirty-two
cars may be repaired at once. The passenger-car repair shop
accommodates sixteen cars. These shops are well lighted and
ventilated.

The transfer table is located south of the car repair shops,
and is sufficiently removed from the buildings on each side to
allow cars to stand between the pit and the buildings, the
space provided being 82 feet on each side. The pit is 280 by
70 feet, and the table connects with the tracks leading directly
from the locomotive shop. The table, which operates from an
overhead trolley, was furnished by the Industrial Works of
Bay City, Mich. It Is provided with winches, and the machin-
ery Is housed.

South of the transfer table is the paint shop, which Is 238

by 165 feet, and has space for sixteen passenger cars and four

locomotives. At the east end of this building are the varnish

and upholstery rooms, each 81 by 36 feet, divided from the

main shop by a brick wall. The last building at the south end
of the plant is the paint and oil store house, a building 50 by 25

feet, with a cellar and arched floor.

The buildings are arranged with a view of avoiding unneces-

sary transportation of material, and those containing the ma-
chinery are so planned as to permit all work of one kind to be

kept together. The electrical distribution will be described

later; also the steam distribution system. The steam, water
and air pipes are carried through closed trenches to the various

building, and are located as shown in the geueral plan of the

shops and grounds. The drainage system is very complete,

and is connected with the city sewer, a branch of which passes

through the grounds. The locations of the drains are also indi-

cated on the plan. The compressed air piping Is carried

through the locomotive and car shops and yards, the power
being furnished by an 8 by 12 inch, duplex compressor fur-

nished by the Rand Drill Company. The waterworks are con-

nected with the city mains and there are two lines of water
pipes—one for fire service, carrying 110 pounds per square

inch and the other for shop use, carrying 90 pounds.

The entire plant is heated by the fan system, furnished by
the Boston Blower Company, of Boston, Mass., on a guar-

antee to maintain the following temperatures in zero weather:

Car repair shops, 65 degrees; planing mill, 65 degrees; cabinet

and pattern shops, 70 degrees; small shops, 65 degrees; loco-

motive and boiler shops 65 degrees; paint and varnish shops, 75

degrees; paint and oil store, 65 degrees. The blower and ex-

hauster in the blacksmith shop and the smoke fan for artificial

draft in the power house were furnished by the same company.

The plans, specifications and details of the arrangement of

the mechanical features were drawn up by the motive power
and car departments of the road, and the plans and speci-

fications of the buildings were prepared in the Chief Engineer's

department. The contractors were as follows: Build-

ings, Messrs. Mead, Mason & Co., of Boston; iron

work, the New England Structural Works, Boston;

shafting, Somersworth ' Machine Co., Boston; electric

machinery, the Westiughouse Electric and Manufac-

turing Compnny, Pittsburgh; steam and air piping, Coffin & Co.,

Boston; heating, the Boston Blower Company, Boston; transfer

table. Industrial Works, Bay City, Mich.; cranes in locomotive

shop, William Sellers & Co., Philadelphia; steam pipe covering,

the Keasbey & Mattison Company, Ambler, Pa.; boilers, Ed-

ward Kendall, Boston; engines, the Westinghouse, the Fitch-

burg Steam Engine Companies, and Messrs. Armington &
Sims.
Mr. C. H. Wiggin, master mechanic, is in charge of the

locomotive department, and Mr. J. T. Gordon of the car

department.

LOCOMOTIVE WITH PISTON VALVES—NORFOLK &
WESTERN RAILWAY.

It has been quite common for simple or single expansion en-

gines to be changed into compounds to the improvement of the

engines, and it is not common to see compounds changed into

single expansion engines with good results; but Mr. G. R. Hen-

derson, Mechanical Engineer of the Norfolk & Western Railway,

has kindly furnished us with very interesting inR)rmation con-

cerning such a change on a locomotive on that road which has

been attended with very interesting and valuable results, which

tend to confiim three opinions, viz. : That simple engines may
be vastly improved without resorting to any questionable prac-

tices or any complications; that compound engines may probably

be improved in proportion by very nearly the same process, and

that a piston valve is "a good thing."

The engine was originally built as a compound, but, partly for

experimental purposes, it was decided to replace broken cylinders

with simple cylinders, fitted with piston valves. The general

features of the engine in its present condition are as follows:
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SCALE OF LBS.

100 200

CARD No.

M.E.P.=49 LBS.

Card No ».-Boiier pressure 172 pounds; throttle ,»,;cut-ofF. 7 inches; speed 3p ™'^f
par hour.

Pard No 6 -Boiler pressure. 178 pounds: throttle full; cutoff. 8 inahes; speed. 56 mi es per hour.

ctrdNoS-BoIr pressure 173 pounds; throttle full; out-off. S inches; sPeed.W miles per hour.

Cefd Na 9:-BoiIer pressure. 135 pounds; throttle, H: cutoff. 5 inches; speed. 73 miles per hour.

Locomotive with Piston Valves-Norfolk & Western Railway.
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line

TypeofenKina \}^''^f*l
Diameter of cy lindera 20 inches

Stroke of cylinders It -""h
Diameter of driving wheels V'*

mcnes
Boiler pressure „,;

^^^ P°
, f

Grate area -.J? ^I"''" 1'='=^

HeatiEE surface '•^IX*'''' ''S
Adhesive weiKht iSHS """"h'
Total weight of engine and lender 220,200 pounds

The general appearance of engine and tender is shown by the

photograph, and the appearance of the cylinders with piston

valves is neat and attractive.

Some features of the detail design of the cylinders and

valves may be specially mentioned. The drawings show

that the piston valve is located nearly on a straight

drawn from the center of the cylinder

to the center of the steam pipe connec-

tion, and the section D D shows that

the ports from the valve to the cylinder

are very short and direct; the steam en-

ters the saadle and passes in a straight

line to the center of the valve chamber,

from which it is distributed on each

side by the valve, the exhaust ports be-

ing on the outside edge of the cylinder

at the front and back. In this way the

steam passages are well protected and

surrounded on the front and back ends

by the exhaust passages, which make a

sort of steam-jacket, and the ribs on the

outer surface support a lagging, which

further protects the steam passage from

direct radiation. Ancther advantage of

this arrangement is that the valve-stem

stuffing box has practi-cally no pressure

upon it, and there should be little

trouble in keeping the packing tight.

The valve itself has three packing

rings, and, of course, in this case the

outside lap is really measured on the

inside of the valve, and amounts to 1|

inches. The valve has ,', inch inside, or really outside, clear-

ance, and in setting no lead was given in full gear.

One serious objection to piston valves has been the difficulty

which attended setting them properly. With the usual con-

struction of slide valve and steam-chest, it is a very easy matter

to got the exact position of the valve relative to the ports by

leaving the lid oflE;: but ordinarily with a piston valve the only

way these points can be settled is by measurements, carefully

taken, from the valve and bushing before they are put in place.

To overcome this difficulty two holes will be

seen to be provided, marked H H, and these are

closed with one-inch pipe plugs. These holes open

directly into the steam port, and opposite the

cutoff edge of the openings in the bushing, so that

by merely removing these pipe plugs and holding a

candle or mirror in the proper position, the points

of opening and cutoff can be inspected without re-

moving either of the cylinder heads or making any

close measurements.

This form of cylinder is an unusually strong one.

Cylinders often break in a line directly over the

front end of the frames, but from the shape which

this form of cylinder assumes it would seem almost

impossible for it to break at that point.

Some indicator diagrams recently taken from this

engine in pas-enger service are also shown. The run

was its regular schedule between Roanoke and Nor
folk, and the load which it hauled consisted of six

cars, weighing about 350,000 pounds, which, together

with the weight of engine and tender, made a total

of 285 tons. Card No. 1 was taken on a 66 foot grade, as the engine

was accelerating the train from a stop. Card No. 4 was taken as

the train was being hauled up a 61-foot grade at a speed of 35

miles per hour, Card No. 9 wag taken running on a slight down

grade. Other cards not reproduced were taken on poitions of road

which were practically level, or on which the grades were slight or

short. We thinlt it is interesting to note the full outline of

the cards, which is due, undoubtedly, to the piston valve, which

gives a very large opening for the admission of steam, and also to

the fact that the back pressure is very fair, and the compression

about what would be desired. The cards at high speed seem to

be exceptionally able bodied. They are indeed " fat and jolly."

In two cases the indicated horse power exceeded 1,100.

During the month of October, 1897, this engine (No. 77) had the

same run as one of the compound engines (No. 75) from which

type it had been converted, and a comparison has been made of

ALL RINGS PARTED IN CENTER AT BOTTOM.

Sections of Valves and Bushing.

the performance during this time. Both engines w ere hauling

trains No. 3 and 4, between Norfolk and Roanoke, during this

period. The record shows as follows:

No. pass, car mla. Mis. light. Coal in lbs. Lbs. coal per car ml.

35,219 115 364.000 10.24

36,430 100 367,500 10.28

From the above, it will be seen that engine 77 used about four-

tenths of one per cent, more coal than engine 75 in identically

the same service, and this small amount could easily be ac-

Eng.
75 (comp.)
77 'simple!

Locomotive with Piston Valves.-N. i W. Rv-

counted for by variations in quality of fuel, or other minor

causes. As compound engines usually show an economy of from

15 to 30 per cent, in fuel over simple engines, we think that this

is a very good showing for a simple engine, and that a large
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portion of it is probably brought about by the directness of tha watcli registered lifthn of sii-onds. But the total time, from

eteam passages, the small amount of clearance and the fact that the momont the .vh.-els b.^nn to turn till they ceased to move,ccf u
1
ooijafoco. V

.
,. i Is absolutclv ox;ut. Fiirt her, in somo cases, owing to passing

the steam ports and passages are so well protected against exter-
^^^ij^j, ^^ g,;^^^ ^^jj^^^ accidental causes. I missed a post, and

nal radiation. In those cases I have bracketed that mile and the next
__^__^_-__^^^_^___ together:

Miles. Sccoiifis. MilCB. Seconds. Miles. Seconds.

TERMS OF STEAM ENGINE EFFICIENCY.
J

'^ 2? .51 M 5?

a".'.'.'.'.'.'.'.'.'.". '..'.'.'
l".'.'.'.'.'.'.". n 22 .w 41 !>2

4 64 2S 53 42 51

A committee of the British Institution of Civil Engineers, jiy ^ H ^ "
•> *!

appointed a year ago or more, says "Science," have reported 7/ "® ?6 .53 4.5 /
R 57 27 53 46 51

the following recommenclations on steam engine efficiency, and 9! "i];"";!!;;!".'!
!.'.'.

".'.!. !].'..' 53 28 51 47 .51

they have been adopted by the Council: 10 V ,nt 29 4S 48 S«

(1) That the statement of the economy of a steam-engine
J^' ^ -JJ 50 50 ffl

in terms of pounds of feed water per indicated horse power per n '///^\'/.'/.'.'..\'.'.'.'.'.' '[..'.' .'.'.'.'.'.'.
.52 32 19 51 50,.,, 14 54 33 48 52 48

hour IS undesirable.
,J ; ; ^^ ^l .51 .53 50

(2) That for all purposes except those of a scientific nature 16 50 3.5 .51 54 53

it is desirable to state the economy of a steam-engine in terms
}J}

115 '^
y, stop} ^

of the thermal units required per indicated horse power (or per 19 -52 38 48

minute), and that if possible the thermal units required per Total time, 3.2in seconds = .53^ niinuten for.55H miles.

brake horse power should also be given. ..j^ .^jU jjg gggj, tjjat from the fifth to the fifty-fourth mile

(3) That for scientific purposes the thermal units that would posts the speed only varied between 60 and 75 miles an hour,

be required by a perfect steam-engine working under the same it will be noted also that the last dozen miles or so. which are

conditions as the actual engine should also be stated. slightly down hill, are slower than the middle of the run—

The proposed method of statement is applicable to engines proof sufficient surely th.-!! the engine was running within her-

using superheated steam as well as to those using saturated self, at least when coupled with the fact that we were on

steam, and the objection to the use of pounds of feed water, arr^vaMwo
^;-^^XVrTuliT,\n\L Empire State Ex-

which contain more or less thermal units accordmg to con-
^^.^^^ ^^ ^^^ ^^^ York Central. The load was 178 tons-Eng-

ditions, is obviated, while there is no more practical difficulty
iigh_t,ehind the tender. From Syracuse to Rochester. 80%

in obtaining the thermal units per indicated horse power per mjies, we ran in 80 minutes: from Rochester to Buffalo. 68

hour than there is in arriving at the pounds of feed water. miles, we took 72 minutes, spite of a dead slow over a bridge

For scientific purposes the difference in the thermal units that was being slewed, and 3 miles at half-speed through

per indicated horse power required by the perfect steam-engine the streets of Buffalo. Here is a record of the seconds taken

and by the actual engine shows the loss due to imperfections in for 18 7°SPC""^einlles with this train--51 49. 48, 48. 47. 46. 46,

47. 47. 46. 46. 92—two miles—46. 46, 48. 45. 47.
the actual engine.

"Here is another record, this time from the 'Black Diamond'
A further great advantage of the proposal is that the am-

^^^^^j,^ ^^ ^j^^ j^^i^^ ya,,^,^, Companv. Load 165 tons-Eng-
biguous term "efficiency" is not required. lish—behind the tender; Ceneva to Sayre. ISVz miles In 74

minutes: Easton to .Jersey City. 76 miles, in 79 minutes, with
'

two regular station stops at South Plainfield and Newark. In-

cluded. And these, be It observed, are not special racing trains,

AN ENGLISH OPINION ON AMERICAN FAST TRAINS |,„t ordin.ary everyday exnresses which run all the year round.

AND LOCOMOTIVES. and. what is more, keep time like a clock.

"Whether the best English expresses ought to be as fast as

the best American is n question we need not discuss. That. In

In a recent communication to "The Engineer" of London, Mr. fact, they are not as fast seems to me proved to demonstration.

W. M. Ackworth expressed his opinion of American trains and
]i^^^::^:^j::::::^i:^j::j'^^:i; Z EngHs'h rtcTrdsTo

locomotives in part, as follows: match them. • • •

"Having lately returned from a visit to the United States, "But. assuming American engines to make faster times than

during which I traveled upward of 1,000 miles on the engines ours. 'Why.' you ask. 'do they do it?; May T susgost. from a

of their crack expresses, I should like to say a few words on layman's noint of view, some portion, at least, of the an-

the question of American railway speeds. * * * First, as swer? That the American locomotive is in some respects

to the 'Atlantic City Flyer.' You state categorically that you sunerior as a vehicle T know, from the very practical test that

believe the record you have published to be fallacious. Now I It is possible, on .in .American engine to write lesible notes

am quite aware that American railway men have, in some in- when traveling at 70 miles an hour and upward. On an Ens-

stances, allowed records to go out, apparently with their en- Hsb engine, so far as mv experience goes this is not P^^sihlfv

dorsem^nt, which yet could not stand investigation; but I have How much of the difference is due to the h.crher centre of

no doubt whatever that the Atlantic City performances have, crravitv in America, how much to the sreater flexibility given

as a whole, been accurately reported, though doubtless the ac- bv the bar frames and onuallizing levers, or. asrain. to the

curacy of the intermediate times is not exactly what we might superior elasticitv of their chairless permanent wav T will not

have looked for. For not only have the Philadelphia & Read- attempt to say. 'Oua' motor, the .American locomotive has the

ing officials and the Baldwin Locomotive Company made them- .idvanta^-e that its much creater adhesive weight and tractive

selves responsilMe for them, and this, not for one month's force en.ilile it to accelerate its train much nuicker. In other

running only, but for two months; but further, Mr. Voorbees, words, for a £riven weight to be hauled at a criven speed,

first vi?e-president of the Reading, has publicly complimented American practice provides a much greater reserve of power

the 'engineer' of the train on his record performance. Now, than English. Furtber. there is no doubt that American en

-

considefing that probably at least 10,000 passengers, first and E-inos. extrnvacant fuel consumers thoii-rh thev doubtless a re^

last traveled by the train, and that its origin was due to a can. with their bucre -rates, larsre heatincr surfaco nnd sharp

.lisagreement with the competing Pennsylvania Railroad, is draft, make steam more freelv than ours. This must mean

it reasonable to suppose that the record, if inaccurate, would that they can fill and empty their cylinders <^ith"ut running

have remained entirely unchallenged, as to the best of my be- short of steam faster than English ensines could do.

lief it has, in fact, done? Further, the same company has been "As far .is T have seen, the maximuni .American nnd the

running for some time past, and is still running, a train booked maximum Ensrlish speeds are verv much the same. H"t 'n

to cover the SSVa miles in 55 minutes, and this train is not only Fnsrland 75 miles an hour and unward implies runninsdown .a

heavier, but uses ordinary instead of picked coal. And that bank with steam ouite or all but shut off: m America that

this train, the 4 p. m., ex Philadelphia, keeps time with con- speed is made with ste.im on-in other words, on a level or

summate ease I can testify from personal experience. somethin- very like it. Ten years aso Mr^
^^.''-^'^'^"'^^Tho

"For, having gone to Philadelphia on September 9, in order that the ideal English locomotive would haul 1.50 tons on the

to travel on the 'Flyer,' and having found to my disappoint- lovel nt 60 miles an hour. That ideal had hardly been att.iined

ment that it bad ceased to run two or three days previously. I then-it has been attained and passed now. But I do not think

went down on the date mentioned by the 4 p. m. Here are the it will be claimed for anv locomotive at present running in this

times taken by me with a split-second stop-watch for every Pountrv that it can maintain .0 miles •'ir' hour with -OO tons

mile from start to stop. I mav say that, for convenience of behind it on a dead level, and there are. 1 ^f^ 'pJP- "J^"""!
.7i-iny

record, I wrote down the nearest whole second, though my different types of engines which can do this in the ^tates
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NEW POSTAL CARS, CHICAGO & ALTON RAILROAD.

The annual reports of the General Superintendent of the

Railway Mail Service show that marked and effective improve-

ments have been made during the past few years, as regards

the safety and convenience of postal cars, with the general

features of which our readers are familiar. The location of

postal cars at the head of trains renders them specially liable

to damage in case of wreclis, against which all possible pre-

cautions are talien to render them safe as well as comfortable

for the employees of the department. Pintsch gas equipment

is regarded by the department as being not only the best

system as regards illumination, but also for the safety of the

clerks and the mails in case of accidents. In new cars of this

type, Pintsch gas, steam heat, vestibules and other safety

appliances are considered necessary and in the design under

consideration these features are included.

Two of these cars have been built by the Pullman Palace

Car Company, for use on the Chicago & Alton Railroad. They
are run over this road from Chicago to St. Louis and are now
in service. Through the courtesy of Air. Lewis L. Troy,

Superintendent of the Railway Mail Service at Chicago, we
have received the drawings and specifications of these cars.

The length, inside in the clear is 60 feet, the length over all,

including the horn timbers, is 69 feet 10% inches. The length

over the main end sills is 60 feet 8% inches and the length

from center to center of trucks is 44 feet 11% inches. The
width of the car in the clear inside is 9 feet 3% inches, the

width over side sills is 10 feet % inch and tue height of the car

from the under face of sill to top of plate is 7 feet 4 inches.

The drawings show a half side elevation and half longi-

tudinal section of the framing, a sectional plan view and a
plan of the underframe. From an examination of these draw-
ings it will be seen that the car has no platforms, but closed

vestibules are provided at each end. At the right hand end,

the wardrobe, lockers and washbowl are placed, while at the

opposite end are the toilet room and Baker heater. Both of

tha vestibules, as well as the body of the car, are lighted with
Pintsch lamps, of which there are seven, five cluster center

lamps and two drop bracket lamps. Each car carries three

gas holders, fitted with the necessary attachments, as fur-

nished by the Safety Car Heating & Lighting Company. The
Baker heater, enclosed in a zinc-sheathed stove room, has a
two-inch coil with four pipes covered with cast-iron fenders
running around the car. The coal box is underneath the

heater and is extended back of the heater by a chute to the
roof.

There are six longitudinal sills of yellow pine, of which the
two side sills are 6% by 8 inches by 67 feet in length, extend-
ing to the 6 by 8 inch vestibule end sills. The other sills are
placed close together and are SVz by 6% inches by 60 feet,

ending at the vestibules. The drawings clearly indicate other
features of the underframe. The cars are provided with
Blackstone horn timbers, which are 4 by 8 inches by 12 feet

of oak, and, like the bumper arms, are plated with % by 6

inch iron and bolted every 8 inches with %-inch carriage
bolts. The arrangement of these timbers is clearly indicated
in the drawing. There are four needle beams, 4% by 6%
inches by 10 feet, which are trussed with %-inch rods, hav-
ing struts 12 inches each on side of the center of the car.

The flooring is in three courses of yellow pine and the lining
under the siUs is of % by 6 inch yellow pine tongued and
grooved. There are four side doors, each provided with mail
catcher castings. The outside sheathing is of yeUow poplar,
the ceiling being of the same material matched and beaded.
The letter cases, 12 in number and 10 tiers in height, including
the necessary drawers and tables, are of ash. Overhead paper
boxes are provided, under which are the Harrison racks for
mail sacks. The cars have the Westinghouse Air-Brake with
quick action triple valve.

The trucks have six wheels each, of the standard 38-lnch

steel tired Page type, with National Hollow Brake Beams.

The axles are of hammered Iron, the oil boxes being of the

Pullman pattern with Fletcher pressed steel lids. The body

springs are double eliiittic and coiled springs are placed at

fhe journals, all of tlie .springs being furnished by The A.

French Spring Company. The drawings were prepared by

Mr. H. Monkhouse, Superintendent of Machinery of the Chi-

cago & Alton Railroad.

CONTINUOUS ROPE DRIVING.

Spencer Miller, member of the American Society of C. E.,

read before that society on December 15, a paper on the sub-

ject "A Problem In Continuous Rope Driving," In which he

takes up and reviews the method at present employed In driv-

ing with manlUa rope, where the driving wheel is larger than

the driven, which Is usually the case In driving from an en-

gine to a Jack shaft, or to a dynamo.
He first called attention to the fact that for efficiency In rope

driving, it Is necessary to use angular grooves for the rope

to rest in, and takes 45 degrees as the best angle employed

for such work. The friction in a rope over a pulley Is mul-

tiplied two and one-half times by the use of this angle, as-

suming the low coefficient of friction of .12 the coefficient of

resistance to slipping becomes .31 by the use of the 45-degree

angle. He next demonstrates the value of the large arc of

contact of the rope to the pulley, in order to get considerable

driving force. When, however, the rope drive is as is usually

installed, the larger wheel has very much the larger arc of

contact, and the smaller wheel a very much smaller arc of

contact.

In consequence of this the larger wheel has a much greater

grip on the rope, and a great deal greater driving power. He
shows, therefore, that nothing would be lost by widening the

angle on the large pulley so that the resistance to slipping is

equal in both wheels, and then goes on to demonstrate that not

only is there no power lost, but that there is considerable gain

in power. He cites an example of a rope drive which was
a failure, and explains why it failed. The drive In question

had a driver about three times the diameter of the driven, and

the centers were quite short, so that the rope on the large

pulley was in contact for only 148 degrees. Now with both of

these wheels grooved to 45 degrees, and assuming that the

rope should not be pulled in any point to a greater extent than

300 pounds, he shows that only about 53 H. P. can be obtained

from the transmission, the tight ropes pulling at the rate of

300, 200, 133, 88 and 60 pounds, while by widening the angle

of the large sheave to 72 degrees, leaving the small one 45

degrees, each rope gives a pull equal to 300 pounds, and the

total power transmitted is 100, which is practically double.

This claim might seem paradoxical, but it was nevertheless

clearly demonstrated.

Mr. Miller then shows the advantage of using such a method

of driving, by referring to a practical example of a drive

which he designed some ten years ago, which has been run-

ning successfully, transmitting power in a planing mill. This

drive transmitted 250 h. p., and was designed so as to use

a 1% or l>4-inch rope, but in order to demonstrate the life of the

rope, and the effect of the sudden tension of the load, he put

on a %-inch common manilla rope, bought from a ship chandler,

and this first rope lasted six years before it had to be re-

placed. Since that time, of course, larger rope has been used.

The paper gave a full scientific analysis of the strains on the

rope from a theoretical standpoint, which agreed perfectly with

the practical effect as shown in the transmissions of this

character all over the country.

The compound winder which has been used for dynamo driv-

ing was shown to have defects in that the various strands

of the rope do not pull alike, and while the compound winder

has the advantage of being a safe method of transmitting

power, he nevertheless proves that the compound winder would

not be necessary at all, if his method of widening the angle

of the large pulley was employed, reducing the friction on the

large pulley equal to that of the small pulley. He also showed

the disadvantage of using an angle of 60 degrees In place

of 45, as It increased enormously, in some cases as high as

43 per cent., the journal friction engendered by the extra ten-

sion on the ropes required to transmit the requisite power.

The theory of the paper was proved to be correct in many



44 AMERICAN ENGINEER, CAR BUILDER

ways, among- others by the way in which the wooden sheaves,

which were introduced in the early history of rope driving,

wore on their grooves.

The paper was discussed by Prof. J. J. Flather, whose book
on rope driving is without question the best text book ever
written on the subject, by Samuel Webber, a leading authority
on power transmission, by J. H. Hoadley, who has designed
a large number of heavy rope drives, by H. W. Brinckerhoff
and H. H. Supplee, all engineers associated with the subject.

and all of them practically endorsed the theory advanced in

the paper.

The use of the wider angle in the larger pulley was patented
by Mr. Miller in iS91. Mr. Miller is the engineer in charge of

the cableway department of the Lidgerwood Manufacturing
Company, 95 Liberty street. New York City.

COMPOUND LOCOMOTIVES.*

By Prof. J. B. Johnson.
With reference to the future of the compound locomotive, my

opinion is the compound locomotive has come to stay. It is
peculiarly adapted to American conditions. With heavy loads
at moderate speeds, it certainly does save from 15 to 20 per
cent, of the fuel cost, as now built and operated, and this
is a considerable item. On light train or on high speed
service there is little saving of fuel, but where heavy passen-
ger trains are to be hauled at the highest speeds, or when the
speed is limited by the steaming capacity of the boiler, there
is a considerable reduction in the water to be evaporated, and
hence less difficulty in maintaining the pressure. While the
cylinder repairs are increased, or perhaps doubled, the boiler
repairs are greatly reduced, thus reducing the total expense,
because the boiler repairs are the main item. Where the
water is bad a reduction of the evaporation by 20 per cent,
means a reduction of the incrustation by more than 20 per
cent., because the incrustation rapidly increases as the Impuri-

gether blameless. We hesitate to venture into new and
unfamiliar fields when we know we are to be held respon-
sible for results. While a judicious conservatisin is both
laudable and even necessary in railroad management, I

believe any further hesitation to acknowledge the merits of
the compound locomotive in the class of traffic named above
is a blind shutting of the eyes to demonstrated facts, which
will soon be regarded as a sure mark of inefficiency in this
department of railroad management.

I have had sent to me a sheet showing the saving in fuel
on two divisions of the Chicago, Milwaukee and St. Paul Rail-
way, as compared between their simple engines and compound
engines of the same class, and they have a great many of each
class.
This is a statement covering the entire year on two divisions

of the road, the record simply showing the saving in coal,
which is something of which a record can be kept, and appar-
ently they have been doing equal work. The saving in coal is
given per ton mile, and then the per cent, of saving, the
average saving for one year; on the East La Crosse Division,
18.3; on the West La Crosse Division, 20.8 per cent. These fig-
ures, I think, speak louder than any man's opinion.

MR. YARROW ON AMERICAN MACHINERY.

Mr. A. F. Yarrow, the celebrated English marine engineer,

who has been in this country for some time, is evidently im-
pi-essed by the progress of American machinery builders and
iron workers. According to an interview recently published
in the New York "Sun" he said:

"American iron and steel workers are better paid than Eng-
lish, but they do far more than proportionately better work.
They have superior diligence, application, and ingenuity, and
take more interest in their work. It seems to be the rule for
each man to do as much work as he can, while at home every
one is afraid of injuring his fellow workinan, and does no more
than he has to. One noticeable thing in connection with this
is the tending of automatic machines. I have seen one man
in charge of several machines here, while at home it's agamst

CHICAGO, M[LWAUKEE & ST. PAUL RAILWAY.
Comparative Coal Statement for Compound ami Simple Engines. E ist and West Li Crosse Division,

for 12 Months EndiuK June 27, 1897.

East L% Crosse Diviaion.
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shakes off the attitude of Indifference assumed thirty years
ago, when she was at the head in engineering industries.

"During my visit here I have purchased a quantity of small
machine tools which are superior to the English makes. With
such tools the price is of small moment; the best is wanted,
no matter what the cost, though prices here compare favor-
ably with those at home."

A ROPE DRIVE IN A RAILROAD SHOP.

The (listribuliou of power from a ceulral point iu order to

avoid the expense of operating indei)eutleut stationary boilers

and engines is now engaging the attention of many meclianical

engineers, and there is probably no more favorable field for

operations of .this l^iud Hum in railroad shops, where it is not

unusual to find a comparatively large number of isolated steam

boilers and engines operating in the various departments.

There are several methods of power distribution possessing

advantages according to the special conditions of location :ind

operation, one of which, a rope drive was selected in the ciise

under consideration.

Formerly the power used in the boiler shop of the Waukesha
shops of the Wisconsin Central was furnished by a Westing-

house engine and an independent boiler, and as the main en-

Rope Drive and Tension Attachment-Waukesha Shops'
Wisconsin Central Lines.

gine in the locomotive shop had a reserve power not needed
for that shop it was decided to connect it with the main shaft

of the boiler shop by a rope drive, for which the location was
favorable, and this permitted of doing away with the boiler

shop steam plant. The main shafts in the two shops are paral-

lel and about 200 feet apart horizontally, running in oposite

directions. In order to carry the rope to the boiler shop it was
necessary to lead from the main shaft in the machine shop up
and over the locomotive traveling cranes and through the roof,

across the space between the buildings to the boiler shop. A
system of idlers carries the rope down into the boiler shop, and
by crossing the lines the right direction of motion of the driven
shaft is obtained.

Two wraps are used on the boiler shop sheave and a single
wrap was sufficient on that of the main shop on account of the
large diameter of the driving sheave. A single strand of spe-
cial 1-ineh manilla rope is used, the power transmitted being
about 35 horse-power. The tension carriage is in the boiler
shop, and is of the vertical type, providing automatic adjust-
ment of the tension on the rope taking up the slack. This is

placed in the boiler shop where it is under cover. The system
is reported to be working satisfactorily, and the saving in the

cost of operating the boiler shop Is considered as warranting
the change.

The engraving illustrates the boiler shop end of the drive,

and was prepared from a photograph received through the

courtesy of Mr. James McNaugbton, superintendent of motive
power of the road.

DANGERS IN ANNEALING.*

F. A. Pratt, President The Pratt & Whitney Co.

We have most of our tap steel annealed at the place where
it is made. We have had it done in this way tor some years,

with the exception of our long stay-bolt taps, which we have
found to require more care in annealing than the steel-makers
give them.

More steel is injured, and sometimes spoiled, by over-anneal-
ing than in any other way. Steel heated too hot In annealing
will shrink badly when being hardened; besides. It takes the

life out of it. It should never be heated above a low cherry-

red, and it should be a lower heat than it is when being hard-
ened. It should be heated slowly and given a uniform heat all

over and through the piece.

This it is difiieult to do in long bars and in an ordinary fur-

nace. The best way to heat a piece of steel, either for an-
nealing or hardening, is in red-hot, pure lead. By this method
it is done uniformly and one can see the color all the time.

We do some heating for annealing in this way and simply
cover up the piece in sawdust, and let it cool there, and we
get good results. All steel-makers know the injurious effects

of over-heating steel and of over-annealing, but their cus-

tomers are continually calling for softer steel and more
thorough annealing. Until users are educated up to the idea

of less annealing and to working harder steel, both will suffer,

for the user will continually complain of poor steel.

Several years since we caught on to the fact that steel was
injured by over-annealing, and that good screw-threads could

not be cut in steel that was too soft; our men would rather

take the steel bar direct from the rolls without any annealing

than to take the risk of annealing. At present we get it

from the makers in passable condition, but not as it should be,

and unless the steel-makers find some way to heat the bars

of a uniform heat, and at a low cherry red, we must either

use it raw from the bar or anneal it ourselves. We find, also,

that this soft annealing makes a much greater shrinkage and
spoils the lead of the thiead, and that from the bar without

any annealing there is very little trouble in this respect.

When O. H. and Bessemer machine steel was first introduced,

it was poorly made and hard to work. Users constantly

urged the makers to make it softer, until when a maker
could say his steel was as soft as iron, and not more than .10

or .15 of 1 per cent, carbon, he had the market. This com-
pany found out early that this soft machine steel was almost

worthless. A shaft would bend easily in working, and if a

lead-screw was to be cut it was not possible to get a smooth
thread and a good finish.

Now we either make shafts and spindles of cast-steel of

a high carbon, or of machine steel of about 50 per cent, car-

bon, without annealing. Our men kicked at first, but now
they complain if it is soft, because they cannot cut a good

thread and cannot keep it as true.

A report of L. L. Buck, chief engineer of the new East River

Bridge, between New York City and Brooklyn, jtist issued

shows that good progress is being made in the work upon the

structure. The New York pier is now finished to a height of

2.54 feet above high water. The contract for the tower foun-

dations on the Brooklyn side was let on June 30 last, and

work begun on July 26. The soutli caisson was launched on

October 19 and the north caisson on December 15. Mr. Buck
estimates the cost of the work imder way as follows:

New York tower foundations ^0,000
New York anchorage 716,770
Brooklyn tower foundations 507,000
Brooklyn anchorage 721,850

Total $2,315,620

*Sparks from the Crescent Anvil.
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i, 2H-.a« 5 5- Elevation

Half Plan of Bonom Framing. Hflif Plan of Hopper Bottom.

70,000-Pound Coal Car-N. P. Railway.

Sections and Partial Elevation of Truck.

70,000-POUND COAL CARS, NORTHERN PACIFIC
RAILWAY.

Through the courtesy of Mr. E. M. Herr, Superintendent of

Motive Power of the Northern Pacific Railway, we have
received drawings of new hopper, gondola coal cars of 70,-

000 pounds capacity, weighing 28,400 pounds, which while not

constituting radical departures in designing are interesting

particularly because 1,070 cubic feet of space, when level full,

is provided in a car 30 feet long over end sills and 6 feet 6

inches deep from the lower edge of the side sills to the top

of the sides; this in a car of the twin hopper type is not usual.

The length of the car inside is 29 feet 3 inches, the width over

side sills is 8 feet 8 inches and the width inside 7 feet 11

inches. The hopper bottoms are carried down into and below

the body of the car as far as possible and at the same time

maintain an angle of 33 degrees for the sloping surfaces. This

angle is used, except for the sides of the hoppers, which are

at an angle of 30 degrees with the horizontal. The height of

the bottom of the side sills above the rails is 31% inches, the

wheels are 33 inches in diameter and the height over the brake

wheel is 9 feet 7% inches above the rails. The illustrations

show a sectional elevation, a half longitudinal section, a half

plan of the car and half plan of the underframlug, as well as

transverse sections and a half end elevation, which show

quite clearly the features of the design.

Attention is called to the 4 longitudinal sills, the side sills

being 5 by 13 Inches and the center sills 7 by 9 inches in
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section. The end sills are 4% by 7 inches, the needle beams
are 5 by 9 inches and intermediate cross timbers, 6 by 9

inches, assist in carrying the hoppers. The door openings are

5 feet 3 inches by 2 feet 8 inches, the drop doors I)eing covered

eVe'^l

-9'Z'-

End View. Half Section A-B

Half Section C-0 Half Section E F.

End View and Sectionsi

bolted to the body bolsters, which are of cast steel and are so

made as to admit the center sills and draft timbers, and they

extend beyond the bolsters to a 6 by 9-Inch timber, which

is let into the center sills. Four truss rods are used, having

a diameter of 1% inches, so arranged as to lie close to the Bills

of the ear. The ends of these rods arc upset to a diameter of

1% inches. The sides of the o:ir are tied together vertically

by means of %-Inch rods passing through the top rails and the

side sills outside of the siding. The siding Is braced by 6 by

3 inch verticals and diagonals, and the siding Is composed of

8 by 1% Inch plank, except the lower course which supports

the sides of the hoppers and Is made of 10 by 3 Inch material.

The hoppers are of 8 by 1% inch material.

The engravings show the method of raising the hoppers

and locking them, they also show the 7 by 1% Inch running

board, which extends along the ends and one side of the car

for the purpose of furnishing a footing for the men operating

the doors. A %-lnch gas pipe hand rail extends along

operating side.

The trucks are of the arch bar type, the track bolsters being

of cast steel, supported upon the springs by roller bearings.

The top arch bar has a rise of 1 Inch at its center, making the

truck a low one. The wheels are of cast Iron, 33 Inches In

diameter, weighing 600 pounds and the axles have 4% ''y

8 inch journals with a wheel fit 5% inches In diameter. The

drawings of the trucks and of the truck bolster show clearly

the manner of constructing these parts, and the roller bear-

ings for the truck bolster. One hundred of these cars have

been built at the Taeoma shops of the road, the cast steel

body and truck bolsters for which were furnished by the

American Steel Foundry Company, of St. Lonls, Mo.

BALTIMORE & OHIO PRESIDENTS.

The recent annual meeting of the Baltimore & Ohio Rail-

road Company, which was its seventy-first, brings to mind

the fact that the B. & O. has had ten presidents In 71 years,

as follows:

Philip E. Thomas, Louis McLane, Thomas Swan, 'William

G. Harrison. Chauncey Brooks, John W. Barrett, Robert Gar-

Cast Steel Truck Bolster.

with No. 10 steel plate. The "V-shaped portion of the hoppers,

at the center, rests upon the needle beams, which are spaced
3 feet 9 inches apart. Short pieces 8 by 8 inches in section

extend across the center sills to support the inner edges of the
long slopes of the hoppers at the door openings. The ends of

the car under the hoppers are left open. The draft timbers are

9% by 9 inches in section and are secured to the inner faces
of the center sills. They are 5 feet 5 inches in length, are

retr. Samuel Spencer, Charles F. Mayer and John K. Cowen.

The line was put in operation to Harper's Ferry in 1834, was
built to Winchester, Va., in 1836, and to Strasburg in 1870.

Westward it went to Cumberland in November, 1842, and on

to Wheeling, W. Va., by January 1, 1893. The Parkersburg

branch from Grafton to Parkersburg was opened May 1, 1857.

It is the only great railroad company that is being operated

under its original name and charter.
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EIGHT-WHEEL LOCOMOTIVES FOR JAPAN.

The accompanying engraving and table of dimensions show
the chief interesting features of ten eight-wheel narrow

gauge locomotives, recently built by tlie Schenectady Locomo-

tive Works for the Imperial Railways of Japan. Tlie tender

is carried on three axles, tliere is no pilot and the headlight is

very small, otherwise the general appearance of the design

strongly resembles American practice. A separate dome is

provided for safety valves and whistle. The valves are the

American Balance type. Other features are noted in the fol-

lowing table:
General Dimensions.

Gage 3 feet 6 Inches
Fuel Japanese bituminous coal
Weight in working order 78,600 pounds
Weight on drivers 52,350 pounds
Wheel base, driving 7 feet

Cylinders.
Diameter of cylinders 16 inches
Stroke of piston 34 inches
Horizontal thickness of piston SVt Inches
Diameter of piston rod 2^4 inches
Kind of piston packing Oast-iron rings
Kind of piston rod packing Jerome metallic
Steam ports 14 Inches by H4 inches
Exhaust ports 14 inches by 2V4 Inches
Bridges ports 1 inch

Valves.
Kind of slide valves American balanced
Greatest travel of slide valves -. 5% inches
Outside lap of slide valves % inch
luslde lap of slide valves Line and line
Lead of valves In full gear ' Line and line
Kind of valve stem packing Jerome metallic

Grate, style Rocking, with drop plate
Ash pan, style Sectional, dampers, front only
Exhaust pipes Sinele high
Exhaust nozzles 3% inches, 4 Inches, 4% inches diameter
Smokestack, inside diameter 14 Inches
Smokestack, top above rail 12 feet 1 inch
Boiler supplied by two Sellers injectors. Class "N" Improved of 1887,

No. syo.

Tender.
Weight, empty 25,750 lbs.
Wheels, number of 6
Wheels, diameter 36 inches
Journals, diameter and length 4% inches diameter by S inches
Wheel base 10 feet 2 Inches
Tender frame Steel plate and channels
Water capacity 2,400 U. S. gallons
Coal capacity 3 tons
Total wheel base of engine and tender 40 feet
Total length, engine and tender 48 feet 10 inches

These locomotives have Coales 2%-incli encased pop safety

valves, Detroit doulile sight feed lubricators. Smith's automa-
tic vacuum braise on driving and tender wheels, spring liuffers

on front of engine and rear of tender and between engine

and tender, Crosby chime whistle, Ashcroft steam gage, and
three eight-inch bull's eye headlights.

THE Q & C SCOTT BOILER FEEDER.

A new device for forcing feed water into steam boilers,

manufactured and sold by the Q & C Company, is sliowu in

the accompanyiug illustration. A pamphlet received from the

manufacturers contains an explanation of its construction and
operation upon which the following description is based:

Eight Wheel Schenectady Locomotive for The Imperial Railway of Japan.

Wheels and Axles.
Diameter of driving wheels outside of tire 54 inches

Material of driving wheel centers Cast Iron
Tire held by Shrinkage
Driving box material Steeled cast iron
Diameter and length of driving journals.. 7 Inches diameter by 8 inches
Diameter and length of main crank pin journals (Cambria Steel Coffin

process) 41/2 inches diameter by iVi inches
Diameter and length of side rod crank pin journals (Cambria Steel

Coffin process) 3% inches diameter by SVi inches
Engine truck, kind Four-wheel swing bolster
Engine truck, journal 4% inches diameter by 8 inches
Diameter of engine truck wheels 26 inches
Kind of engine truck wheels.. National, steel-tired spoke center, 3-inch

tire
Boiler.

°'yl<; Extended wagon top
Outside diameter of first ring 62 inches
Working pressure 160 pounds
Material of barrel and outside of firebox Carnegie steel
Thickness of plates in barrel and outside of firebox.. 9-16 inch., % inch,
„ . . , „ 7-16 inch and % inch
Horizontal seams. ...Butt joint, sextuple riveted with welt strip Inside

^, ... and outside
Circumferentia seams Double riveted
Firebox, length 7g inches
llrebox, width 29% inches
Firebox, depth. Front, 55 Inches; back, 48 inches
Firebox, material Copper
Firebox, plates, thickness—Sides, y. inch; back. %'iri'ch;'erown,"% inch-
„, . .,

' „ tube sheet, % Inch to M inch below tubes
llrebox, water space—Front, 4 inches; sides 2y2 inches: back, 3 inches
r<!_„, „„ „ J.

to 4 Inches at crown
Frew =}n?h ^"^""^ ^•"l'«' '''^y>^- 1 i"ch diameter
T,ho« J^ftt^oH""^ 15-lS "«^1> so" ro'led copperTubes, material Solid drawn bVSssTubes, number of.

.196Tubes, diameter. ............ ...."....".'...'...; Vi' 'i,\Uu^
Tubes, length over tube sheets '^

11 fp»?

urate surrace I504 sqn&Te feet

Its objects are two in number; first, to supply boilers with

water at a cost much below that entailed by the use of pumps;
second, to automatically maintain a constant water level. In

its operation an elevated closed chamber is tilled with water.

Steam is admitted to this chamber to balance the pressure

from the boiler upon the feed pipe, and gravity is the sole

force employed to carry the water thence into the boilers. In

construction and operation the feeder is so very different from
devices hitherto used for the same purposes, that at first sight

one may fail to recognize how simple a matter it is. It works
on entirely new lines. Its actions are direct and natural. A
few well-known forces are apulied in a new way.
The leading essentials of the boiler feeder consist of two

r.'ceivers, called the primary receiver and tlie main receiver,

a steam valve, a relief valve, a differential valve and check,

admission and regulating valves, the latter two classes being
used only when the machine is adapted to automatic regu-

lation of the water level.

One of these receivers, cylindrical in form, is called the main
receiver, and is located in some convenient position and
slightly higher than the boilers. The main receiver is sur-

mounted by a steam valve which is opened and closed

periodically by the action of a float operated relief valve below
the receiver.

The steam valve receives steam at boiler pressure, through
a pipe leading directly from the dome or drum, or from some
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suitable and convoniont steam line. A discharge pipe con-

nects tlie lower ond of this receiver with the main feed pipes

leailinK to the l)()ilers.

The lower or primary receiver is also cyiiudrii iil in shape,

t)ut is terminated at its upper ond by a long cone, to which Is

attached the steam pipe leading from the differential valve.

This receiver is placed in any convenient location on the floor

of the engine or boiler room, at a level sutlicienily low to in-

sure that it will fill with water from the feed heater, or from

the return taidi, by gravitation. It is attaclied to a tee in the

conneciion between llie lic.-iter and the main I'ecciver, a checli

valve being placed on each side of tlie primary receiver. One
of these is to prevent the water winch has entered the primary

recei'-p'- fiom being forced baciv to the heater. The other is to

prevent the water from returning to the primary receiver after

it has been driven to the main receiver.

From a point lietwe<Mi tlie lioiler and the clieciv valve in the

pipe, a small pipe, called the spray pipe, is taken and carried

The Q. & C. -Scott Boiler Feeder.

to a point near the top of the main receiver. At this point it

enters the receiver and terminates on the inside in a dis-

tributing or spraying nozzle, set to play against a deflecting

plate.

Just above tlie cone of the primary receiver is placed a pass

valve, liaviug a movable disc of peculiar construction. This
valve is set in the steam line leading from the differential

valve to the primary receiver.

A short pipe is taken from the steam line leading to the

steam valve and is led to the primary receiver. In this con-

nection is placed a differential valve, so termed because it is

operated by differences of pressure existing at sliitable inter-

vals between the main and primary receivers. Besides the

steam line leading to the differential valve there are two other
pipe connections. One of these leads to the upper part of

the main receiver and is termed the equalizer pipe, its office

being to communicate to the differential valve, the condition

of the nuiiu receiver as to pressure. The other is called the

exhaust pipe and carries to the heater or to the atmosphere
the small amount of steam which is exhausted from the prim-
ary receiver.

.Tust below the main receiver, and In the discharge pipe lead-

ing tliei-cfrom.ii tilting Is placed <'onsi8ting of a chamber with-

in wliiih is a Moat mounted on a lever, operating a

relief valve, which communicates by a small pipe with a space

below a piston on the stem of the steam valve. The parts are

named In the engraving, and with the following explanation

the oi)erjition of the device may lie understood.

When arranged to take hot water from an open heater.

Wiiter from the lieater enters and fills the primary receiver by

gravitation, and is then driven to the main receiver by steam
pressm-e adnutted to the jirimary receiver through the differ-

ential and pass valves. When the main receiver is in this

manner filled, the steam valve at the top rises and admits

steam to the surface of the water. The pressure above the

water balances the pressure from the boiler upon the check

valve in the feed pipe, and the height of the column of water
causes it to fall by gravity, discharging into the boiler. Dur-

ing the time when the main receiver is discharging into the

lx)iler, the primary receiver is re-filling, the steam to force the

water from tliis primary receiver Iieing alternately admitted

or cut off by the actions of the differential valve.

The motions of this valve are governed by variations of the

pressure in the main receiver, communicated by the equalizer

pipe, in such a way that while the main receiver contains full

boiler pressure the valve is closed, but when pressure in the

main receiver is reduced by a few pounds the valve Is opened.

When the primary receiver has re-filled, it awaits the re-

duction of pressure in the main receiver, which is needed to

open the uifferential valve.

Now, assuming the primary receiver to l>e tilled with water
and the main receiver to be discharging, the latter will con-

tain full boiler pressure and the differential valve will be

closed. The main receiver will continue to discharge until the

water recedes to such a level as to allow the float of the relief

valve device to fall. This closes the steam valve above and
confiues a volume of steam equal to the capacity of the

receiver above the water level. At this natiiral radiation

with its consequent condensation, almost instantly causes a

slight reduction of pressure in this receiver below the pressure

in the boiler, and this small reduction permits water to be

driven back to the main receiver through the spray pipe, which
is connected as before described to the boiler feed pipe.

The spray, which this returning water forms by impact

against a deflecting iMate. falls through the steam and in-

stantly causes a much greater reduction of pressure, amount-
ing generally to thirty or forty pounds and sometimes to a

much greater differeuce. This fall of pressure opens the dif-

ferential valve and admits live steam to the surface of the

water in the primary receiver, and now full pressure in the

latter drives the water to the main receiver. As the main
receiver fills, its pressure rapidly recovers until it equals that
of the boiler. The differential valve then closes, thus allow-
ing the steam in the primary receiver to exhaust and enabling
the receiver to re-fill with water, which condenses whatever
steam remains, thereby absorbing all the thermal units there-
in contained. A repetition of these actions makes the
operation of the device continuous.
The device is also applicable to closed healers and it may

be used with water taken from a well or cistern. It may also

be used for supplying a battery of boilers for each of which
automatic regulating devices are applied. The claim most
strongly urged for the device is that of economy of

operation, as compared with steam pumps. The manufac-
turers have taken pains to inform themselves as to the com-
parative cost of operation of this feeder and pumps, and are
prepared to give the results of tests. Further information
may be obtained from the Q & C Company, of New York
and Chicago.

Trolley cars from Brooklyn are now running at regular, but

rather long intervals into New York over the Brooklyn Bridge

They will soon be making more frequent trips, and the transi-

tion of the bridge from an isolated affair to a part of what may
be called trunk line service will be complete.
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COAL CARS, 80,000 POUNDS CAPACITY—CHICAGO &
EASTERN ILLINOIS RAILROAD.

The Chicago & Eastern Illinois has ordered a number of 80,-

000-pound capacity wooden coal cars from the Haskell &
Barker Car Company, to be built to designs and specifications

prepared by Mr. T. A. Lawes, superintendent of motive power,

to whom we are indebted for the drawings.

The stakes of these cars are arranged inside of the siding.

sills are 9 by 11% inches in section. The draft timbers are of

5 by 6 inch oak, and the needle beams are 4 by 10 inches of the

same material. Southern yellow pine flooring 1% by 6 inches

is used, and the siding is 2 by 10% inches. The ear has eight

1%-inch truss rods, four of which are carried to a height of

7% inches above the body bolster, while the other four are

3% inches above it, as shown in the sectional view of the floor.

The trucks are of the form designed and patented by the Has-
kell & Barker Company. The side frames are of the diamond,
arch-bar pattern, upon which a built-up bolster is mounted.

Half End Views.

Half Section at Body Bolster. Half Section at Needle Beam,

U-
iioj;

^

f
t-Z'A

Plan Showing Underframe and Floor.

Metal Truck.

Gondola Coal Car, 80,000 Pounds Capacity, Chicago & Eastern Illinois Railroad.

Designed by T, A. Lawes, Superintendent of Motive Power.

Which permits of using a comparatively low side, and widens
the body of the car materially. The capacity of these cars,

when level full, is 1,176 cubic feet, or 1,050 bushels, and they
have carried loads of 83,500 pounds of coal. The length, in-

side, is 35 feet 7% inches; the width, inside, is 9 feet 4 inches,
and the height of the sides is 3 feet 6% inches. The length
over end sills is 36 feet The stakes are secured at the bottom
by three-quarter-inch bolts and five-eighths-inch carriage bolts.

The engravings show the framing and the method of con-
structing the car and the trucks. There are eight longitudinal
sills, 5 by 10 Inches In section, all of yellow pine, while the end

The bolster has steel plates for its top and bottom members,

with peculiar shaped malleable iron filling blocks between. The
top plate is % by 11 inches, and the bottom plate is the same
width, but five-eighths of an inch thick. The spring plank is

replaced bj a 13-inch Carnegie steel channel, and the bolster

rests upon the tops of the springs. The body bolster has a

straight top plate % by 10 inches, and a bottom plate % by 10

inches, separated by filling pieces of malleable iron castings,

which gives the bolster a depth of 10 inches at the centre.

The axles are of steel, with 5 by 9 inch journals. The West-
inghouse brake and Tower couplers will be applied.
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I'OWERPUL SIMl'LK ].Of'()M( »TI VES FOR TIIR GUKAT
NOUTHEHN UAII.WAY.

Last month wo printed an illustrated description of one of

the now Mastodim loioiiiotives, luiilt by tiio Hrooics Locomo-

tive Works, for (lie (iroat Nortiiern Railway and now present

a few additional notes wiih rogard to the interesting

dc'sign.

The chief features are the large cylinders, piston valves,

also lie noted that the area of the passage of the exhaust

steam after passing out of the cylinder port is very large,

and free escape of the exhaust steam is provided. This is an
important m.atter with such large cylinder volumes, especially

as the ongines will undonl)tedly be worked at a comparatively

late cut off. The cylinders are i)rovided willi two-inch pop
valves, as shown in the sectional view and wc are informed

that extra precautions were considered necessary on account

of the excessively cold climate of Montana, which might

Front Elevation and Sectionn throiigh Running Oear.

Powerful Simple Locomotives-Great Northern Railway.

absolutely balanced, and the extraordinary lioITer capacity.

Tliese were provided for extremely severe service in the cohl

climate and liigli altitude of Montana. We are informed by
the builders that the engines are to be used upon a long

continuous grade of 2.2 per cent, and while the exact load

to be hauled up this incline is not stated, we believe that it

will be about 600 tons. At all events, the engines will be
worked to their limit of capacity and it is understood that

one lireninn is expected to be al>le to take care of the tire.

Tlicso engines have already been tested on an S7 foot grade,

coml)iued with curve of four degrees, out of St. Paul, over

which they hauled .-i load of 32 cars, weighing 1.070 tons;

the mean elfoctivo pressure in the cylinders being 189.5

pounds, or about 95 per cent, of the maximum boiler pressure

while doing this work. The pop valves at this time were set

to blow off at 200 pounds.

The form of the cylinder castings, including tlie valve

chests with the lagging removed is shown in one of the ac-

companying engravings, wliicli illustrates a half saddle with
one cylinder complete. From this engraving and the longi-

tudinal section tlirougli the cylinder and valve on page 3.

of the previous issue, the very short passage of the steam
from tlie chest to the cylinder is seen at a glance. It should

ca\ise trouble in case of careless handling. By referring

again to the sectional view showing the cylinder and piston

valve it will be seen that the bushings for the valves are

inserted at each end of the steam chest and also that the

valve stem is guided at both ends. This drawing also shows

the construction of the piston and also in a general way that

of the piston rod, but the rod is better illustrated in the de-

tail drawing shown lierewith.

The piston rods are hollow and 4^4 inches in diameter over

Hollow Piston Rod.

the main portion, the extended end being 3^4 inches in diam-

tor. The length of the rod and other details of its construc-

tion with the diameter of the hole are shown in the drawing.

Attention is directed to the fillet, with a six-inch radius, at

the erosshead enlargement. The crossheads are made of open
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hearth cast steel, with bronze gibs, the wearing surfaces of

wbieL are not tinned.

The cranli pins, rocker shafts and crosshead pins are hol-

low. The holes in the roclser shafts and in the main crank

Cylinder of Great Northern Locomotive.

pins are two inches In diameter, while those in the forward
crank pins are 1% inches, and in the third and fourth crank

pins they are 1% inches. All of the crank plus are of steel.

The locomotives are now at work and their performance

will be watched with great interest, not the least of the rea-

sons for this being the fact that they are not compounds, and
that they may be compared with the large compounds of the

same number of wheels on the Northern Pacific, illustrated in

our issues of March and April of last year.

COMBINATION ELECTRIC CONSTRUCTION CAR.

is placed a vestibule enclosed on all sides and fitted with drop

sash. A canopy, carrying the trolley board, extends over the

whole car. The length of the body is 24 feet, width 6 feet

1 inch; sills are of yellow pino plated 3% inches by 7 inches.

The plates are % inch by 8 inches. The stringers are 3%
inches by 7 inches, and the flooring 1% inches of yellow pine.

The sides are hinged, the hinges extentyng all the way across.

The sides, which are 24 inches high, are hinged in three

sections; at the rear the end drops in a single piece.

The car is fitted with four "G. E. 57" motors and it is

equipped with electric brakes. The wheel base of the trucks

is 5 feet 9 inches. The wheels are 33 inches in diameter and
the gauge is 4 feet SV2 inches. There are two truss rods to

hold up the center of the body. The car is of the ordinary

construction type, and, for use in winter, a detachal)le nose

plow with wings and fittings are provided and in the center

of the ear a separate independent sand feed is arranged, be-

sides which there are two sand boxes ijlaced in the body of

the car to be operated by hand. This arrangement of plow
and wings is very effective anu as it can be removed when it

is desired to use the car for construction purijoses, makes it

especially valuable. The large boxes in tlie center of the

ear are used for liauliug salt or sand. There is an alarm gong
and a plain arched roof is provided with curtains so that the

sides can be closed in case of necessity.

The J. G. Brill Company have recently built a special form

of car for the Lorain & Cleveland Railroad Company, which

When the sanitation and ventilation of passenger cars be-
come appreciated as forming a basis for effective advertising
it will no doubt be fashionable to give the proper amount
of attention to these very important subjects. It is a matter
for congratulation, however, that several roads, such, for in-

stance, as the Illinois Central, the Big Four and the Chesa-
peake & Ohio, have gone very fully into sanitation with, we
believe, the motive of running clean cars for the sake of the
health of their patrons. We see clear indications of the ab-
solute necessity for the same strictness with regard to sani-
tation in the case of railroad cars as is required in the case
of ships under the United States quarantine regulations, and
for the same reasons that apply to ships. It will be far better
for the roads themselves to take up this sanitation than to wait
until they are compelled to do so by State or interstate regu-
lation. It is idle to argue the advantages of clean cars and
clean air; it may be consid^ed as settled that the pub-
lic will have them both, and much credit will be gained by the
roads that take the initiative in these matters. A great deal
has been written with regard to the great difficulties in ventila-
ting cars. We will not add to this except to urge the best pos-
sible use of the present appliances. The trainmen on most lines

may be said to be dying for something to do to occupy their
time between stations, and it is certain that they may be
instructed and compelled to do much to relieve the present

Connbination Construction Car-The J. G. Brill Company.

from its convenience and the fact that it may be utilized in

case of necessity as a snow plow, makes it worthy of atten-

tion. The body of the car Is that used in the ordinary type

of construction for cars for suburban roads. It is mounted

on a pair of "Perfect" Brill No. 27 trucks. At the forward end

abomin.able conditions as to ventilation. It should also be said

that if the disinfecting and cleaning are carefully done, the

factor that renders the lack of proper ventilation most effec-

tive will be removed and the quantity of air required by each
passenger will be less, and this tends to show the very great

importance of the cleaning and the fumigating.
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TIIR BLACK DIAMOND TRUCK. WASTEFULNESS OF AUXILIARY ENGINES.

A patent, has just bcou srautiMl to Mr. H. W. Oswald for a

stool truck, known as the "Black Diamond Truck," which is

conlrollod liy tlie Bloomsburg Car Manufacturiiipr Company,

of Bloonisl)urg, Pennsylvania. The design sliown in the ac-

conipauyinf? engraving is for a 60,000-pound capacity car,

and it is interchangeal)le with the Fox pressed steel truck.

The arch bar side frame is used and the whole construction

is made up from commercial shapes. The arch bars are of

5 by 3^^ inch Pencoyd Ts, weighing 16 pounds per foot.

Tlie transoms are of 12-inch I-beams, or if desired channels

may be used. The springs are 7 inclies high, mounted upon

the tops of the boxes, as shown in the drawing. For the

purpose of strengthening the truck the transoms project

tlirough the side frames, and a %-iuch plate, 16% inches

wide, tapered at its ends and bent to fit under the angles

In our September issue, 1897 (page 310), attention was
called to the great number of auxiliary engines In warships,
and comment was made upon the practice of exercising the
greatest care in designing the main machinery of large power
units and neglecting the smaller ones, the great number of

which often renders them of great Importance in a large

stationary plant or on shipboard. In support of our criticism,

we are pleased to quote the "Electrical World," especially as

regards the desirability of better transmission of power:

"It is not an uncommon sight to see a large generating

station equipped with high-class steam machinery and striv-

ing for the highest economy in operation by the use of elabor-

ate steam-saving devices, condensers, economizers, etc., fur-

nished with boiler-feed pumps, which consume about 150

pounds of steam per horse-power hour. This is the kind of

economy that calls to mind a variety of proverbs, conspicuous

among them one concerning the spigot and the bung-hole.

The Blacl< Diamond Steel Trucl<.—Tlie Bloomsburg Car IVIanufacturing Co.

of tlic side frames, forms the connection between the

transoms and the side frames. This plate is riveted to the

transoms and to the Ts, as shown in the engraving.

The side elevation shows the curved shape of the side

frame memljors wliich are bent at tlie boxes to radii of 6

inches, and are secured to steel castings having ribs, the

wobs being '^ inch thick. Those castings bear against and

are riveted to the pedestal liners which are % inch thick and
extend over the top of the spring seats, making an arch with

a radius of 14 inches. These liners are carried to the bottom
of the box openings forming the jaws, and they are secured

under the boxes by the tie pieces and boMs. The brake

hanger brackets are shown in the engraving and It will be

noticed that an I-beam brace. 12% inches long, is placed

horizontally across between the transom I-beams at the ends.

The transoms are also braced at the center under the center

plate by a similar I-beam, somewhat longer thau those at

the ends.

The engraving is sufficiently clear to be understood with
this brief description. These trucks have been specified on
10 gondola cars now building at the works referred to.

The large source of waste in pumps of this character is fre-

quently sufficient to bring the operating economy of the plant

down to a point which is surprising alike to engineer and
financier.
"The plain and effective remedy for this trouble is the use

of electric-motor driven pumps, which operate at an efflciency

quite approaching that of the main generating plant. Such
pumps have already come into use in many of the best-design-
ed plants, and there is no reason whatever why their use
should not become practically universal in electrical-generat-
ing stations. In point of cost they compare quite favorably
with the ordinary duplex-plunger steam pump, while repairs

on them are both less frequent and less expensive. Their per-

fect control, the automatic methods that may be readily adapted
to them, their high efflciency compared with other forms of

boiler-feeding pumps, are all points which should be carefully

considered by those designing steam plants for electric supply.

To-day the only leak of any importance in the ordinarily well-

designed station is in the pumps, and it would be a matter of

interest in many stations showing only fair economy where a
better performance could be looked for to compare the present
cost of producing a given result with that which would follow

the installation of electric pumps. The donkey pump, while

probably the worst offender of its kind, is not the only
auxiliary common in steam plants to which electric motors
may be applied with satisfactory results. A case in point Is

in connection with the steamer Kaiser Wllhelm der Grosse.

on which sixteen forced-draught blowers are operated by elec-

tric motors."
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course, even at considerable sacrifice. In arguing for the

improvement of the Government phmts at navy yards Mr.
George W. Melville, Chief of the Bureau of Steam Engineer-
ing, in his annual report cites a case of a large firm with
what was considered one of the best phints in the country,
that recently broke up good tools valued at $40,000 liecause
they were becoming antiiiuatcd. and they were replaced with
new tools at an expense of $200,000. It is not necessary for

all to go as far as that, liut this instance servos to show
the opinion iL i up-to-dateness is held, and in many shops
ii judicious selection of old iiincliinery could be retired witli

advantage.

The paper may be obtained and subscriptions for it sent to the
foUowing agencies: Chicago, Post Office News Co., 217 Dearborn
Street. London, Eng., Sampson Low, Marston & Co., Lim,ited
St. Dunstan's Eouse. Fetter Lane. £. C.

ANNOUNCEME^T.
A series of articles on the Construction of a Modern

Locomotive, by a motive power officer of one of the lead-

ing railroads of this country, will eomnnence in our March
number, and will treat the subject in a practical manner,
from the ordering of the material to the testing of the
finished locomotive. This will be a valuable record,

based upon a wide practical experience, and as only a
limited number of extra copies will be printed, you are
urged to subscribe before the publication of the March
issue.

The advances of recent years In regard to the power and
capaclt.v of machine tools has led to uie refitting of many
progressive shops and in fact the shops that have not been
pretty thoroughly equipped with new tools within a few years
are not to be considered as being up to the times. They
certainly are not in condition to compete with well equippe<l

shops as regards the cost of work. Several successful manu-
facturing establishments might be mentioned as having found
it a money-saving operation to throw away a great deal of

their old machinery and replace it with new, ana the superior

capacity of modern tools is often such as to warrant this

An important suggestion with regard to the duration of
locomotive boiler tests is made in another colimin in this issue,

which seems to possess sufficient merit to warrant attention
by the committee of the American Society of Mechanical
Engineers, in whose charge is the revision of the code of rules

with regard to the testing of steam boilers. This committee
has a difficult task, but it seems appropriate to suggest that
the testing of locomotive boilers is of sutficient importance to

justify special provision, if it is thought that the code would
be complicated by carrying out the idea presented, viz., that

not the time of tlie test, but the quantities of coal and water
used should govern. It is out of the question to run locomo-

tive tests for ten hours, the minimum suggested by the com-
mittee, and it is impossible to run a locomotive boiler under a

draft as light as that prescribed for stationary boilers. The
point we make is that the code if it is to fulfill its object

must not provide conditions under which so large a class of

Ixiilers as are represented in locomotive service cannot l)e

tcste<l. The code may be made very much more valuable if

locomotive conditions are considered, and it is so difficult at

best to secure reliable data from locomotive boilers that every

encouragement should be offered to those who are seeking it.

The American Society of Mechanical Engineers will probably

not ignore the claims of the locomotive interests in this code

when attention is directed to the matter.

The practice of pooling locomotives has been strongly de-

fended by those who have had recent experience with it, and

it is argued against by others who are equall.v entitled to ex-

press intelligent opinions. Its advocates make such a strong

case, however, that .a consideration of tne subject by those

who are not using it seems advisalile, even if the opinion

that pooling does not possess the advantages claimed for it,

has become firmly fixed. As generally understood the term

pooling is now applied to the practice of providing more en-

irine crews than engines: the men are not assigned to par-

ticular engines, the crews and the engines being assigned to

trains independentl.v. It has long been the iiractice on many
roads to operate one engine with more tuau one crew and this

is considered uy some as a form of pooling, although individ-

ual crews are held responsible for the condition of the engines.

The greatest difference between the ^wo systems lies in this

matter of responsibility. While in pooling no individual has

the permanent care of the engine such care in what may
be called the multiple-crew system is given to one of the

crews. Strong claims are made by the pooling system for

greater mileage, a decrease in the number of engines required

to do a given amount of work, the handling of heavier trains,

reduced cost of repairs and mutual advantages T)etween tlie

railroad and the men. Pooling is also claimed to provide .a

satisfactor.v remed.v against the temptation ot the men to over-

work for the purpose of increasing their earnings. Those who
argue against pooling take up these advantages in turn and

claim that they may all l)c obtained equally well with a proper

administration of the regular crew system. They urge the

importance of the idea of individual responsibility for the care

of the machinery and believe that it is impossible to provide

this in the pooling system. To this the advocates of pooling
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repl.v tliiit with solid cud rods and similar provisions the en-

liiiiciMcii Mi.-iy lie relieved of workiiiK on the ninehiiiery itself

:iud tliiit iudividuiil cure iiiny lie delegated to the roniidliouse

forces, after insistin;; upon rejiorts of needed work from the

men who rnu tlie engines. They also urge that cnginemen
when regularly a.s,signod to engines are likely to he so care-

ful of them as to i>revent the l)est service from l)eing olitaineil.

To one viewing the discussions of the snliject from an outside

standpoint llie folh)wing conclusion may lie reaclied: It is im-

portant ((I load engin(>s to the maximum practicaliie caiiacit.v,

l<i keep lliem in service as continuously as ])ossilile and to

maintain them at all times iu the best possilile condition for

service, and it is lielieved that special conditions svn-ronnding

roads in different localities may in some cases be met by one

system better than by the other. In either case the factors

which form the basis of the strong claims made for pooling

should be provided for, and those who do not favor pooling

say that this may be done. It is clear that the advocates of

pooling have, as a rule, considered what may I)e termed the

business iiuestions of operation, to a considerable extent, but

these should be applied as tliiirouglily to the regular crew sys-

tem before a satisfactory estinjate of its value may be ob-

tained.

The law requiring the heiglit of draw bjirs above the rail to

come within the limits of 31% inches, as a mini-

mum, and 34% inches, as a maximum, appears to

be giving considerable trouble, on account of difficul-

ties iu taking the measurements and because the limits are

very narrow. It has been found that variations of one and
one-quarter inches in measurements on the same coupler may
be had by moving the car along a piece of ordinary yard track.

Yard tracks are us\ially in very bad surface, and it should not

s\M]irise any one that the coupler will be depressed by a par-

ticularly soft joint. The remedy against injustice in inspec-

tions for compliance with tliis rule is to take the measm-ements
upon a good piece of track. Another difliculty lies in the fact

that the underframe of a car has vertical flexibility

under a load, tending to deflect by sagging at the

center and raising the ends, and this may be sufficient to

change the height of tlie couplers of a car to make it exceed
the uia.'.iniun. limit. This can only occur when the ears are

raised to nearly the maximum limit when empty, and as the

complaints are for cars too high rather than too low this sug-

gestion is important. Yet another difficulty in this connec-

tion arises from the fact that a car may come within the lim-

its if adjusted when the wheels, bearings and journals are

old and the bolts are loose, and, when new parts are applied

the ear begins to go up and is soon too high. It is beginning

to be realized that the limits are very narrow, and it is evident

that care must be taken in the measurements and in the ad-

justments.

an Interest In the subject. It has t>een HUggeHtefl that the

machine, now at tlie works of Weslinghouse Air-Hraki-

Conipan.v, be transferred to the laboratory of Purdue ITnlver-

sity at Lafayette, and it Is understood that the braki' shoe

committee luis made a formal r<!Comniendatlou to that effect

to the executivt! connuittee of the Master Car Kuilders' Asso-

ciiition and that the executive committee now has tlie matter

under consideration. This plan has much to r<'<'omini-nd it.

and we would call alteiitjun to tiie great iidvantages of having

experimental work of this kind carried on under the personal

direction of Professor (Joss, wlio h;is for a long time devoted

so much attention to important pracllc:il r.-iilroad subjects.

It is lielieved that this apjiaratus could not be place<l in bett<'r

liands. By setting the machine \ip at Turdue and placing it

in charge of I'rofessor Goss, under the proper restrictions, it

is likely that tlie results attained will be far more valuable

to the association than any that might be carried out by any

other method. We undeivtand that tlie University is ready

to invest freely in preparing for tlie m;icliine and it is be-

lieved that if tlie machine is jilaced there the Master Car

Builders' Association will probably beiielit as miuh from it as

has the Master Mechanics' Association frem the laboratory

locomotive. We hope to see this plan carried out.

The committee on laboratory tests of brake shoes has done
some of the most thorough, as well as dilficult, investigative

work ever presented to the mechanical railroad associations.

There are many more investigations that should be made and
it is not to be expected that the testing work is to be con-

tinued as it was begun, viz., by a committee, and yet it ought

to be done by disinterested pcdple under the direction of the

committee. It casts no reflection upon the committee to sug-

gest that the subject of friction as concerns car and truck

wheels has thus far been attacked only at its edges and that

there is enough left to he done to occupy the best of investi-

gators for a long time. Besides this new shoes are continually

being brought out, and it will be remembered that tests upon

these were provided for when the committee was made a

stan<ling one iu 1896. ^Yith the machine available also it

seems too bad that it should not be used more continuously

than is now possible, and a plan is being discussed that we
think worthy of the thought and attention of all who have

THE ADVANTAGES OF STEKI- CARS.

Many railroad men, especially car builders, are sliaking their

lieads and expressing grave doubts as to the ultimate success

of the large capacity steel cars now being built. If sucli cars

were immediately placed in interchange service we can readily

see that they might be very troublesoiue, and it is doubtful

whether they would be economical. It is proper, therefore, at

the outset, iu discussing the economics of large steel cars, to

consider separately cars intended for special service on home

roads, and those for general interchange over many roads. It

now appears to be quite certain that the course steel car

building will take in this lountry will be the development of

metal cars of 80.000 and 100.000 pounds capacity, for coal and

ore, stone and other heavy materials, in service on roads own-

ing the cars, and the experience thus gained will gradually

spread and demonstrate the proper construction for inter-

change cars.

Box cars for grain, merchandise and furniture are the prin-

cipal ones used in interchange, and as the upper framing of

such cars will for a long time to come be of wood, it is only

the under frame which need be considered for steel construc-

tion iu this service. Indeed, many car builders in the anthra-

cite coal region are disposed to favor steel under frames for

larger capacity coal cai-s, but they prefer wood for the upper

frame. The experienc-e with the 50-ton coal cars now in ser-

vice will soon develop many points which will be useful in de-

signing under frames for any class of cars, whether box or

coal cars.

The principal item of economy iu the use of steel cars is

the fact that they render larger capacity iiossible, and produce

an increase iu average paying load of trains due to decrease

in dead weight. It is a triumph of good design and strong

material, when steel ore cars to carry 50 tons are built to

weigh no more than one built of wood, having only 30 tons

capacity, and this is actually true in the case of the Schoen

ore car. But for coal, in order to get sufficient capacity for

100,000 pounds, a larger car will be required, and it will weigh

about 40,000 pounds, as compared with 35.000 pounds for a

wooden hopper car of 30 tons capacity. This Increase in dead

weight when cars are hauled empty has been urged as an

objection to large capacity cars.

It has been a well worn argument repeatedly advanced at

the Master Car Builders' conventions and in the technical

press that the average load of freight cars is only 12 or 15

tons, aud therefore cars of heavier dead weight could not be

economical. The fact seems to have been lost sight of, that
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this Tery average is based not on partly loaded cars, but It

is Ivept as nigrh as it is by cars ruuning fully loaded

in one direction and empty or nearly so in the other, and that

the larger the capacity of the car the larger the average can
be made, even if the car runs entirely empty in one direction.

With existing low rates, railroad managers have arrived at

the conclusion that in order to malfe freight traffic profitable

it is necessary to increase the capacity of freight cars and de-

crease the proportion of dead weight to paying load. It is

already demonstrated that it is easily possible to do this by
steel construction, and for this reason steel car building will

be a rapidly increasing industry. The advantages of cars of

large capacity have been frequently stated in connection with
what is called "the large car problem," and may be summar-
ized as follows: A given tonnage is concentrated in fewer
cars and shorter trains, resulting in reduced friction and at-

mospheric resistance, reduced empty car movement in direc-

tion opposite to heavy traffic, reduced switching service, re-

duced payments for car mileage and cost of inspection, re-

duced numbers of air bralies and couplers and an increase in

traffic capacity of main line, of freight yards, side traclis and
terminals. It has been estimated that in a train of 30 steel

cars of large capacity there is saving in train length of 500 feet

over that required for a given paying load in wooden cars.

The first cost of steel cars is higher, per car, when those of

the same capacity are considered, and also per ton of capacity

when cars of different capacities are compared. For example,
it is understood that the 50-ton ore cars cost nearly one thou-

sand dollars, while a 30-ton wooden hopper coal car costs

about five hundred dollars, the cost per ton for the steel cars

being twenty dollars, and for the wooden car sixteen dollars

and sixty cents. But considering the numerous traffic ad-

vantages, the greater durability resulting in longer life and
less cost of repairs, the higher priced steel car can be shown
to be more economical in the end. The life of wooden cars is

usually talvcn as about fifteen years. The probable life of the

large steel cars now building is a matter of great uncertainty,

the builders claiming fifty years with confidence. It is safe to

assume that it will be at least thirty years, or double the life

of the wooden car.

The greater strength of the material in steel cars must offer

so much more resistance to the shocks and blows incidental

to car service, and which have such a destructive effect upon
wooden cars that they will have practically little effect upon
the structure when made of steel. Any one going through a
freiglit car repair yard must be impressed by the large amount
of damaged lumber constantly being removed from cars and
the quantify of new lumber required to talie its place;

and on all this lumber labor must be performed. Considering
the destructive agencies at work in freight car service, the
wooden car must be regarded as a temporary structure, re-

quiring constant repairs and frequent renewal. It is reason-
able to expect from experience of other countries with metal
cars, and from the good service obtained from metal tender
frames in this country, that steel cars will be permanent
structures requiring few repairs and having a long life.

The average cost of repairs to wooden cars in from forty
to fifty dollars per year. It ought to be safe to take the cost

'

of repairs to steel cars of good design and construction as not
exceeding twenty-five dollars per year for repairs and paint-

ing. From the figures given above we may now make an
estimate of the cost per year and per ton capacity for 30 years'

service of one 50-ton steel car and two 30-ton wooden hopper
cars:

Wood. steel.
Costnew $500 Cost new $1,000
Interest, 15 years at 6 Interest, 30 years at 6 per
percent 450 cent 1,800

Repairs, 15 years at Repairs, 30 years at $25 750
$45 675

;$1,625 X 2 equals 3,260 $3,550
=,$108.33 = 118.33

30 30

equals $36.11 cost per year per ton capacity for the wooden oar, and

equals $23.66 cost per year per ton capacity for the steel car, adif-

108.33

30

118.30

50

ference of over 52 per cent, in favor of the steel car.

In comparing the cost of repairs necessary to cars of such
widely different materials as wood and steel, we have as-

sumed that the rough handling and slight wrecks which are
so destructive to wooden cars will not make much impression
on substantial steel cars.

In the matter of dotcriiirntion, there is a widespread notion

that steel cars will rapidly corrode, and that this action can
be compared with deterioration by rot or decay in the case
of wooden cars. . JJ is well known that the posts and sills

of stock cars ha've %ad a life of only about five years, and
with much of the gr(>en and sap lumber used for coal and
box cars renewals are often required, on account of rot, in

eiglit or ten years. With lumber, this form of deterioration

is not preventable, at least no preserving process has been
used to any extent. With steel construction, however, a
successful protective coating is probably the most vital thing

connected with the life of a car. The investigations on the
corrosion of metal cars, made by the Eastern Railroad of

France have been published in this paper (issues of March,
1897, page 80, and April, 1897, page 117), and they showcu
that cars in service nearly thirty years have lost about six

per cent, in weight in rust, and it was recommended that

metal ears should be cleaned from rust and given two coats
of paint every three years. Tender frames in service on the

Chicago & Northwestern Railroad after twenty years had
lost by corrosion about 10 per cent, and they required few
repairs. With systematic cleaning and painting with a good
protective pigment, it ought to be possible to preserve the life

of a steel car for thirty or forty years, or at least to a suffi-

cient age to warrant the increased first cost over wooden
cars. With the admirable work in steel car design already
done, we should not expect many failures from structural

weakness, but success so far as economy is concerned de-

pends more on the prevention of corrosion than upon any-
thing else. ^
Protective coatings for steel structures have been the sub-

ject of extensive investigation in recent years, and the litera-

ture on the subject is quite voluminous. We can refer to

one extensive resume of the dift'erent ru.stless coatings, which
we believe is uisinterested and ought to be reliable, namely,
the four papers in the Proceedings of the American Society

of Mechanical Engineers, Volumes XVI. to XVIII., by Mr. M.
P. Wood. There is still a disagreement among bridge engi-

neers as to whether steel should be primed with a coat of

red lead or with mineral paint. Both have strong supporters,

but nearly all are agreed: 1st. That a primary coat of linseed

oil, at one time quite generally used, is not a good thing, as it

is liable to wrinkle up and crack off. 2d. That mineral paint

for priming should be anhydrous. 3d. That the surface should
be thoroughly cleaned before any coating is applied. The
cars referred to as being built at Pittsburg are being painted

with a patent coating, which is compised largely of asphaltum
varnish. We are inclined to think that this will be too brittle

and will crack off under the severe shocks and vibrations of

service. While the subject is in a very unsettled state, yet if

steel cars are carefully cleaned from scale and rust, and are

then primed with good red lead or anhydrous iron oxide paint,

and treated by the special paints for the second coat, they will

be well preserved, and when repainting is required, a good,

rustless coating will doubtless have been found.

From the above, it will be seen that we have abundant
faith in the success of large capacity steel cars. They con-

stitute the most important, the most revolutionary, and the

most encouraging factor in the economy of freight trans-

portation to-day.
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THE ATLANTIC CITY FLYER.

We called attention in our issue of December, 1897, page

420, to the fact that some foreigners (]oul>(('(l the roconls that

had been made by the Atlantic City Flyer on the I'hiladeiphia

«fe Reading Railroad. The subject became very interesting to

those who watched the English technical press, and saw page

after page given to arguments that were Intended to prove that

the statenienls with regard to that train were absurd, th(! b.asis

of the couteulion being that such runs were impossible because

they were not made in England. The trouble all en mo from

a uiisuudorstanding that was cleared up by the pul)iication of

Mr. Voorhees' letter in our issue referred to. We congratulate

our English contemporaries that they may now devote their

space to matters that are really novel, an attribute that does

not apply to fast trains in this country.

Among those who did not clearly understand the reports

was "The Engineer" of London, iu whose columns quite a

lively discussion was conducted, in which, by the way, the

American locomotive did not suffer in comparison with its

foreign bretliren, and It was at last granted that our engines do

really travel faster than English ones. After commenting in

general upon the reliability of so-called "official" records, "The

Engineer" says:

"In the United States our clever contemporary, the 'Ameri-

can Engineer and Railroad Journal,' took the trouble to apply

to Mr. Theodore Voorhees, vice-president of the Philadelphia

& Reading Railroad, enclosing some extracts from this jour-

nal. Mr. Voorhees' reply was published in the last issue of our

contemporary which has reached this country. It is a very re-

markable and suggestive communication. 'It is quite evident,'

writes Mr. Voorhees, 'that the correspondents or 'The Engi-

neer* are not familiar with the ordinary practice of reporting

trains on railways in this country.' For that matter this want
of familiarity is manifested by the United States technical

press to the fullest possible extent, because the otflcial report

was accepted at the other side of the Atlantic without ques-

tion, and would circulate still as the truth, were it not for the

action we have taken. So much premised, Mr. Voorhees goes

on to demolish certain pretty little ediflces which have been
erected to the honor and glory of the American locomotive by
explaining in detail what is the ordinary practice of report-

ing trains. He tells us that 'It is customary for our telegraph

operators to report the passing of all trains to the superinten-

dent's office to the nearest minute in each case. On account
of the exceptional speed of No. 25, an endeavor was made to

report the train as accurately as possible, and, therefore, re-

ports were given to the nearest quarter minute. These reports

were according to the ordinary station clocks, which instru-

ments are regulated by telegraph once each twenty-four hours,

and, of course, are not to be considered as absolutely accurate.

No one will pretend for a moment that the reports on July 5 at

Meadow Tower and Atlantic City, one minute for one mile and
seven-tenths, are correct. An error is manifest in that report.

It is possible that errors exist in the report at other stations

and on other dates.'

"This is a very satisfactory letter; we now know where we
are. * * * Mr. Voorhees points out that this train has for

two months accomplished its trips at the average speed of 69

miles an hour. This is a very fine perforuiauce, aud one which
Mr. Voorhees may justly be proud.

"

We may say that no record of fast Trains, giving the time
between given stations or mile posts is worthy of acceptance
unless the time is taken by stop watches aud properly checked.
We thought every one knew this, and we thought every one
imderstood the method of reporting trains in this country. The
claim for this train was for making punctual runs at a rate of
69 miles an hour for two whole months. This has become
history. The performance may be repeated and improved upou
if necessary, for it is not believed that locomotives have ever
been run as fast as it is possible to run them. "The Engineer"
wishes to know how fast a locomotive can run, and why
American engines can run faster than English ones? We an-

swer they may be run as fast as it Is necessary to run tbem,
and we do not believe that American engines can run faster

than English engines. Our engines are more powerful, and
they pull heavy trains faster. At the present day to discuss

how fast an engine can run is wasting time. The locomotive

meets present day speed requirements satisfactorily, and to

make it run faster is a matter of design and of the nerve of the

engine runner. Tlie boiler power of American locomotives Is

needed iu our severe service, and the discussion has drawn at-

tention to this as a good factor in American locomotive design.

In this (•onuectlon a communication by Mr. W. M. Ackworth
to "The Engineer," which is reprinted in part elsewhere in

this issue is interesting, particularly as It indicates that Eng-
lish engines are lacking In heating surface and in adhesive
weight, when compared with ours. This explains why they do
not pull trains as fast as ours. The communication by Mr.
Ackworth concludes as follows: "But I do not think it will be
claimed for any locomotive at present running in this country
(England) that it can maintain 70 miles an hour with 200 tons

behind it on a dead level, and tliere are, I believe, a good many
different types of engines whidi can do this iu the States."

It is clearly demonstrated that American locomotives actu-

ally do run faster and with heavier trains, and that the Eng-
lish press is convinced of this is due to Mr. Voorhees and to

"The American Engineer" for the publication of this letter,

which has clinched the matter and set it finally at rest. We
congratulate Mr. Voorhees, ourselves and the American loco-

motive upou this happy conclusion.

NOTES.

At the Liverpool street station of the Great Eastern Rail-

way the traffic was worked for 20 years by one interlocking

frame with 139 levers, and latterly 1,000 trains were dealt

with daily. In 20 years this frame made 76,800,000 move-
ments, equal to 10,520 per day.

The Boston Subway is nearly completed, and the report of

Chief Engineer Howard A. Carson shows the rather novel

situation of a large public work in which expenditures are

below the estimates. The estimates call for |5,000,000 and the

expenditures amount to $4,043,313.17.

Whether to reverse a locomotive equipped with driving

brakes or to rely upon the brakes alone in making quick stops

has been the subject of a number of communications recently

printed in the "Railroad Gazette." The discussion points

very decidedly toward the use of driver brakes alone, without

reversing, as the proper method of making the quickest pos-

sible stop.

In connection with the electric cabs in Paris, the following

costs of various methods of locomotion made by the Compag-
nie Generale and published in "The Practical Engineer" are

instructive: Horse cab, 15 francs (44 cents) per day; petrol cab,

13 francs 1,20 cents) per day; electric cab (Krieger's), 8 francs

(13 cents) per day. There is an economy of 47 per cent, over

the horse and 32 per cent, over the oil motor.

It is reported that Mr. Thomas A. Edison has discovered an

alloy whereby east iron is rendered tough and yet it may be

cast in moulds, and replace wrought and malleable iron for

many purjaoses. ManJ- discoveries have been made on this

line, but so far they have all lacked the commercial requisite

necessary for application on a business basis. If this feature

is possessed by Mr. Edison's discovery its importance is very

great.

The number of locomotives in Russia at the commencement
of this year (1897) was 8,123. Of these locomotives about one-

eighth were compound engines. Nearly one-half of the 8,123

engines were built in Russia, and of the whole number as

many as 45 per cent, were built before 1880. The fuel

used on 40 per cent, of the locomotives was coal, while 32



38 AMERICAN ENGINEER, CAR BUILDER

per cent, of the engines used petroleum, and 28 per cent. wood.
—"Engineering."

The JIanhattan Elevated Railway, of New York, according
to a statement recently made by Mr. George Gould, is to be

equipped with electric traction with as little delay as possible.

This is a large undertaking, as the traius now operated re-

quire over 300 steaiu locomotives, tlie annual oar mileage

being about 50,000,000 miles. It is exi>eeted that the lines will

be extended and more traclis added in order to increase the

capacity of the road.

The location of derailing switches iu high speed trades in

the State of Illinois must liereafter be at least 400 feet from
the fouling point whenever the conditious seem to require

this. The rule has been changed to move the derails bacli

100 feet further because of the constantly increasing weight
and speed of trains. The new rule will be carried out by
Mr. W. L. Tarbet, Consulting Engineer to the Railroad and
Warcliouse Commission of that State.

The New York Dry Dock No. 3 has l>een found so badly
constructed as to cast serious reflection upon the engineer
in charge. The trouble recently discovered is with the sheet

piliug that was supposed to be driven to a depth of 47 feet

or until hard bottom was reached. Much of it does not come
up to this requirement, and Naval Constructor Bowles reports

that some of these piles merely rest upon the mud, while
others were driven from about four feet to seventeen feet in

depth.

In considering the advances made in the construction of

freight equipment at a recent meeting of the St. Louis Railway
Club, Mr. C. B. Adams, of tlie Wabash R. R., gave the follow-

ing table showing the increase iu tlie ratio of load to car

weights, from which the advantages of large capacity may
be seen:

Weight Weight Load Per
Tear. of Car. of Load. Total. Cent, of Total.
1870 20,500 20,000 40,500 49.38
1880 22,000 40,000 62,000 65 52
1895 29.000 60,000 89,000 67.53

For some time the Baltimore & Ohio Southwestern Railway
Company h.TS been experimenting with crude oil for kindling
flres in locomotives, iu jilace of using cord wood, and the
results obtained are reported to have been so satisfactory that
it will hereafter be used ou the whole line. During the month
of November 1897, at tlie company's shops which are located
at Washington, Ind., aud Cliillicothe, O., 1,226 fires were
started with crude oil, at a cost of $17,32, or 1.41 cents per fire.

To have started the same number of tires with wood the cost
would have been $306, or 24.96 cents per fire. This represents
a saving of $288.68, and is very satisfactory.

Novel use is made of electric motors in constructing a sewer
in Worcester, Mass. The conduit is 18 feet wide by 13 feet
liigli and insi<1e of this is a sewer 6 feet wide, partitioned off

for the treatment of sewage by chemical processes. A coffer

dam was built in order to permit of the construction of the
partition wall, and for this worlj electric scows are used for

the transiiortation of materials. Tl e ligliting and propelling

currents are carried overhead and scows take current by
trolleys. The boats are 27 feet long by 5 feet neam. wth a
paddle wheel in the center, driven by a motor and spocket
chain. The six boats handle 12,000 bricks, 50 barrels of cement
and 100 barrels of sand daily. The whole equipment utilizes

second hand apparatus.

A car for the transiwrtation of oysters in t.nnks of sea water
has been designed aud built under the direction of President

A. E. Stillwell, of the Kansas City, rittsb\n-gh & Gulf. It

will run between Port Arthur, La., and Kausas City. JIo.

There are four tanks, each provided with a ventilator through
the roof, and through these the car is loaded. Tlie sides of the

car, which are three inches thick, are cut for four hinged doors,

made iu the form of chutes, and these doors when closed are
held tightly against the openings by clamps and bolts. The
car has couplers for passenger trains. The capacity of the

tanks is 8,200 gallons, the appearance of the car reseml)ling

a gondola coal with a roof.

A gas tube made by the Mannesman Tube Company, of

New York, was tested at the Watertown Arsenal, aud burst

at a pressure (hydrostatic) of 5,863 pounds per square inch.

The details of the test, as published in the reports of tests

of metals for 1896, which lias just been issued, show that

the tube was 87 inches long by about 5% inches in diameter,

weighing 82 pounds. The fracture was in the form of a slit

13* inches long near one end of the tube.

The elastic limit was reached at 4,710 pounds per square
inch. The pressure was applied by means of a reservoir

cylinder placed in the Emery testing machine, the piston of

this reservoir being 3.37 inches in diameter and the maximum
pressure upon it was 52,300 pounds. The test was made for

the United States Signal Service.

Ernest Henry Saniter, in a paper read before the Iron and
Steel Institute, Cardiff, August, 1897, details an experiment
made by him to ascertain how much carbon could be taken up
by pure iron without melting it. Very pure Iron wire 0.04

inch in diameter was heated to about 900 degrees Centigrade
for varying periods in a porcelain tube full of charcoal, and at

successive stages the tube was allowed to cool and a portion

of the wire removed for analysis.

After seven hours' heating an analysis showed 1.64 Centi-

grade. After 14 hours' heating it showed 2.79 Centigrade.

After 27 hours 2.95 Centigrade, of which 0.53 was graphitic

carbon and 2.42 combined carbon by difference.

It was concluded that the point of saturation was reached
at 2.95 per cent., of which 0.53 was in the graphitic state.—

"Sparks."

The sand blast for cleaning locomotive tenders, preparatory
to repainting tlieui, is gaining favor iu railroad paint shops
"Engineering News" states that at the Dennison shops of the

Pittsburg, Cincinnati, Chicago & St. Louis Railway, the sand
Iilast has been used for cleaning the rust and scale from loco-

motive tenders for 18 months, and during this time the

average cost of cleaning each tender ready for painting has
been $2.50. Considering the thoroughness of the cleaning and
tlie durability of the worli whicli follows, Mr. A. R. Lynch,

the foreman paiuter at these shops believes that there is no
other method so economical. Similarly favorable reports

loiiie from tlie Erie Railroad, where crushed quartz sand or

quartz and deposit sand mixed half-and-half are used with an

air pressure of from 100 to 125 pounds. A tank is cleaned

thoroughly in about ten hours.

The Franklin lustitute, in response to a request from the

Board of Health of Philadelphia, has been carrying ou the

most extensive investigation of the smoke nuisance ever un-

dertaken and the results are likely to have an important bear-

ing on the future use of bituminous coal in stationary boilers

and in locomotives in use in and near large cities. One of the

best features of this investigation is the total absence of any
indication of the work being infltienced in the interests of

any manufacturer or patentee of smoke consuniiug appliances.

A set of resolutious has been passed expressing the opinion

that the smoke nuisance may be abated and the Institute in

its transactions is giving an elaborate reiiort upon the vari-

ous appliances for the aliatciucnt of the smoke nuisance.

When this work is complete the record will be the most val-

uable collection of information to be had on this important

subject, and it is likely to form the basis of legislation in

many cities.

The new electric locomotive built by the General Electric

Company for the Hoboken Shore road made its initial trip
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over the tracks of that company on January 4. It was success-
fully tested as to its capabilities In hauling hoavlly loaded
freight trains between the railroad terminals and tlie wharves
of the trans-Atlantic liners on tlie IIoI)ol<en side of the North
Itiver. The trial was made over a line of tracit about two
miles long. It consisted of drawing eight loaded freight cars,
weighing in all about 260 tons, over the line and l)iick .-igain.
In appearance the locomotive resembles that used on the

Baltimore & Ohio and the New Haven & Ilnnford railronds.
It is somewhat smaller than the one used on the Baltimore
& Ohio road.

Each truck has two axles, on which are placed motors of 135
horsepower. The motor has a total horse-power of 540, and Is
capable of a speed of about eight miles an hour when haul-
ing a load. The overhead trolley systerti Is used.

When engineers held the view that the water-tube boiler
was necessarily a large consumer of coal, and therefore not
an economical steam generator, there was a tendency to fit

a combined arrangement in some warsliips, so that the ordi-
nary cylindrical boiler could be used for steaming at low
power, while the major portion of Installation was of the
water-tube type, so that not only could the full supply of
steam be got with less weight, but it could on emergency
be generated from cold boilers within a brief space of time
This idea found favor in France and in one or two other
countries, but few carried it out. The Dutch, however fitted
some cruisers, and one of them has just completed her speed
trials with very satisfactory results. The designed full power
as stated by the "Practical Engineer," was 9,000 I. H. P , but
10,000 horse power was exceeded on trial. Two cylindrical
boilers weighing 120 tons were to give 2,000 horse power and
eight of Yarrow's boilers, weighing in all au tons, wore to
develop 7,000 horse power. As a matter of fact, the latter
have given nearly four times the power of the former so
that. If measured by the respective weights, the water-tube
boilers proved quite ten times more etficient than the old
tank boilers.

Storage batteries have been in use on the Englewood &Chicago Electric Street Railway exclusively for slightly more
than one year, and its cars have just completed 400,000 miles
of service. It wiU be remembered that this road was built
in the most sold and substantial manner expresaJy for storage
battery work. Late In 1896, a few cars from the Madison Ave-
nue (New York City) line were put in service, but It was not
until January 1, 1897, that the first lot of new cars built ex-
pressly for the road, commenced running. This number was
increased as rapidly as possible, and last summer on the
heaviest days, twenty 30-foot motor cars, each with a trailer
have been required. The company owns 44 sets of bat-
teries, and up to the present time these batteries have averaged
nearly 9,500 miles of service each, the maximum beng about
13,500 mUes. So far, there is no perceptible depreciation of the
plates, and to all appearances they have yet a long lease of
life. Nothing has been spent on maintenance account, accord-
ing to the "Street Railway Journal," the Receiver, G. II. Con-
diet, states that the entire operating expenses of the road In
1897 amount to but 8 cents per car mile, or SVz cents including
the expenses of the receivership. This is an extraordinarily
low tigure, even for a trolley line, and one which has never
hitherto been approached in storage battery work. The cars
run about 200 miles each per day, which is responsible for the
low cost per car-mile of "car service" lalwr. Mr. Condict, who
is most fair and conservative in his statements, is unwilling as
yet to say positively that storage battery traction is on this
road cheaper than the overhead system would be, but says
fliat if the batteries, which, as before stated, are apparently In
as good condition as when first installed, will last for 8,000 to
10,000 miles more, a distinct economy in comparison with the
overhead system would be shown.

H^erBottals.

Mr. William Voss has been appointed superintendent of the
Ohio Falls Car Manufacturing Company

-Mr. Benjamin Butterworth, United States Commissioner of
Patents, died at Thomasvllle, Ga., Jan. 16.

Mr. Charles F. Means has been chosen to succeed the late
Aretus Blood as agent of the Manchester Locomotive Works.
Mr. Menard K. Bowen was elected president of the Chicago

City Railway Company, at the annual meeting held Jan. 15.

Mr. W. R. Elllis, formerly with the Pullman company, has
been appointed superintendent of the Missouri Car Wheel
Company.

Mr. G. H. Thomson, whose office Is at 51 East 44th street,
New York City, has l>een appointed Consulting Engineer to the
Honduras Railroad Syndicate.

Mr. S. F. Forbes, general storekeeper of the Great Northern,
has been appointed superintendent of car and machine shops
of that road at St. Paul, Minn.

Mr. Edgar Van Etten, general superintendent of the New
York Central & Hudson River, has been chosen president of
the Randsburg Railway, of California.

Mr. S. W. Simonds has been appointed Road Foreman of
Engines for the Shamokin Division of the Phiadelphia &
Reading, with headquarters at Shamokin, Pa.

Gouverneur Morris, the well-known civil engineer, who was
for many years engaged in railway construction and coal min-
ing operations, died at Detroit, Mich., December 30, aged 50
years.

Mr. Robert Gillham, general manager and chief engineer of
the Kansas City Pittsburg & Gulf and controUed lines, has
been elected a member of the Institution of Civil Engineers of
England.

It is reported that Mr. E. W. Grieves, who recently resigned
the important post of superintendent of the car department of
the Baltimore & Ohio has accepted a position with the Galena
Oil Works.

Mr. James Meehan has been appointed superintendent of
motive power and machinery of the South Carolina & Georgia,
with headquarters at Charleston, S. C, in place of Mr. J. H.
Green, resigned.

Mr. Charles W. McMeekin, heretofore chief engineer of the
Iowa Central at Marshaltown, la., has resigned his position
to accept a similar position with the Anaconda Mining Com-
pany, Anaconda, Mont.

Mr. John McCormick, the oldest trainmaster on the Pennsyl-
vania, died at his home in Altoona. Pa., Dec. 29, aged 70. He
was made a trainmaster on the Pennsylvania In 1852. and was
retired about a year ago.

Adams Earl, one of the projectors and the first president of
the Lake Erie & Western, died at Lafayette, Ind, January 15,

at the age of 78 years. He built the Lafayette & Chicago, now
a part of the Big Four system.

Mr. T. O. Wood, general storekeeper of the Gulf, Colorado &
Santa Fe, has been appointed purchasing agent of that road,

with headquarters at Galveston, Tex., vice Mr. W. E. Hodges,
general purchasing agent, resigned.

Mr. H. G. Burt, third vice-president of the Chicago & North-
western, has been selected by the Reorganization Committee
of the Union Pacific as president of the new company, and
will have his headquarters at Omaha. Neb

Mr. W. W. Rich, for many years chief engineer of the Minne-
apolis, St. Paul & Sault Ste. Marie, and formerly chief engineer
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of the Wisconsiu Central, has been appointed aii-ector-general

of railways in China, and is now on his way U> tliat country.

Mr. J. C. Yager has been appointed General Manager of tlie

Wagner Palace Car Co., with office in New York City, vice J.

A. Spoor, resigned, and Mr. W. O. Chase has been appointed

( ieuoral Superiutonilent, with office iu Chicago, to succeed Mr.

Yager.

Mr. S. W. Bretzfield has been appointed eastern secretary, in

charge of the eastern business, of tlie I'ullman Palace Car

Co. Mr. Bretzfield has been connected with the New Yorli

office of the Pullman Co. for the past twenty-flve years, and

'•ecently as Eastern purchasing agent.

Mr. David Sloan, since Aug. 1, 1897. acting chief engineer of

llie Illinois Central and Yazoo it Mississippi Valley, has been

appointed chief engineer of those roads, with lieadquarters at

Chicago. Mr. 81o.au has been with Illinois Central since 1888,

assistant chief engineer previous to last August.

Mr. F. Mertsheimer, superintendent of motive power and
equipment of the Kansas City, Pittsburg & Gulf, has been ap-

pointed general superintendent. Mr. Mertsheimer was former-

ly division master mechanic on the Union Pacific, and went to

the K., C, P. & G. as sui)erinteudeut of motive power and
equipment last summer.

Jlr. .1. C. Stuart, suiierintendent of tlie Galena division of the

Chicago & Nortliwesteru. has been appointed general superin-

tendent of the Chicago, St. I'aul, Minneapolis & Omaha, with

headquarters at St. Paul, Minn. He has been superintendent

of the Galena division since June, 1892, and was before that

date for two years assistant superintendent of the Wisconsin
division of the C. & N. W. From January. 1888, to June, 1890,

lie was chief dispatcher of the Wisconsin division.

Mr. Hiram R. McCullougli, general traffic manager of the

Chicago & Northwestern, was oh January 4 made third vice-

president of that road to succeed Mr. H. G. Burt, recently

elected president of the Union Pacitie. Mr. McCuUough, who
is 47 years of age entered railway service in October, 1876, and
was for four years traveling auditor of the Illinois Central. In

October, 1880, he took a position in the general freight depart-

ment of the Chicago & Northwestern, and has been connected

with that road ever since. He was appointed general freight

agent iu March, 1885, and held that position until he was made
general traffic manager Oct. 1. 1896.

Mr. C. E. Barrett, who was formerly w-ith the Missouri Car
and Foundry Company, and who for the past four years has
had charge of the car-seat business of Messrs. Hale & Kilburn,

of Philadelphia, has been api>ointed contracting agent of the

Barney & Smith Car Company, of Dayton. Ohio. Mr. Barrett,

in coneetion with his new jiosition, will push the sale of the

Wheeler ear seat, manufactured by the Barney & Smith people,

and as he has been closely identified with the car-seat business

for four years, we predict a largely increased sale for this seat,

which is now the standard on many prominent railroads. The
Barney & Smith Company are to be congratulated upon secur-

ing the services of Mr. Barrett, who is widely and favorably
known among prominent railroad men.

Mr. .Tohn F. Wallace, who resigned as chief engineer of the

Illinois Central Aug. 1,1897, to accept the position of vice-presi-

dent and general manager of the Mathieson Alkali Works, of

Providence, R. I., has returned to the service of that road as
assistant second vice-president, and assumed the duties of his

new position January 1. The official circular announcing his

appointment reads as follows: "Mr. ,T. F. Wallace is appointed
assistant second vice-president of this company, with office at

Chicago, 111. The second assistant vice-president will have

general charge of maintenance of way and structure and also

make investigations from time to time, under the direction of

the second vice-president, as to the practicability of effecting

economies iu tlie service, and will perform such other duties as

may be assigned to him by the second vice-president or the

president. The chief engineer and consulting engineer will

report to the assistant second vice-president."

We regret to announce the sudden death, on December 29,

at Gloucester, England, of Mr. James Piatt, the head of the

firri of Felding & Piatt, I,imited, the well-known hydraulic

machine-tool liuilders of that city. Jlr. Piatt was a mem-
ber of tlie Couucil of the Institution of Mechanical Engineers,

nif nilier of the Institution of Civil Engineers and also of the

Iron and Steel Institute. He was vice-chairman of the Board

of I>ir(ctors of the (iloucester Railway, Carriage and Wagon
Company, tlie largest and best-equipped car building establish-

ment in England. James Piatt was born in Manchester, Eng-

land, on February 4, 1834. He was educated and served his

apprenticeship in Sowerby Bridge, Yorkshire, where his

father, Mr. John Piatt, was tlie engineer and manager of the,

at tliat time, celebrated tool builders, Francis Berry & Sons.

In 18GG he founded the firm of Felding & Piatt. In 1873 he

took out, with Mr. R. H. Twaddell, tlie first patent on a hy-

draulic riveting machine. Tliis was followed by many more,

anri since that date he has been closely identified with the de-

velopment of hydraulic machine tools. It was he who saw the

need of making riveting and flanging machines of heavy

in wer to enable boilers to be built to stand the heavy pres-

sure, then coming into use. His most important plant in this

country is that of the liydraulic tools at the Juniata shop of

the Pennsylvania Railroad at Altoona. The last piece of work
he conceived and designed was the building of the gigantic

gantry superstructure and riveting plant for Harlan & Wolff,

of Belfast, now being used for the building of the large White
Star steamship "Oceanic." With this plant practically every

rivet in the ship will be put in by hydraulic power. Mr. Piatt

always took an active part in the work of the English engin-

eering institutions and was a regular attendant at their meet-

ings. Few men in the Engli^ engineering world will be so

much missed, he having with his tactful and genial way made
so n'any friends. His eldest son, Mr. John Piatt, is now a
resident of New York.

BOOKS RECEIVED.

"The 'Power' Catechism." Compiled from the Regular Issues
of "Power." 266 pp., illustrated. Standard size. 6 by 9 inches,
The Power Publishing Co., New York, 1897 Price, $2.

This book contains questions and answers covering: the sub-
jects of steam engineering and the transmission of power. The
arrangement of the information in the catechetical form was
adopted because of its directness. It is used in the columns
of "Power" because it appeals strongly to the practical man,
who prefers a simple answer to a plain question to an elabo-

rate discussion of principles. The demand for back numbers
of the publication referred to led to the compilation of the
information in book form, and for this purpose the matter was
revised and extended. The preface states that the book is as
complete as is consistent with the conciseness of this method
of presentation. The subjects are as follows: Classiflcation of

boilers, boiler setting, boiler fittings and attachments, riveted

joints, properties of steam, combustion and firing, boiler heat-

ing surface, safety valves, chimneys, steam piping, horse power
of engines, the slide valve, the Corliss engine, engines in gen-
eral, pulleys, belting, and shafting. The subjects are pre-

sented in a very concise form, and the statements seem to

be well considered and reliable. It is intended for reference by
those who have not the advantage of technical education, and
who are not well versed in mathematics, but others will find

it useful and valuable. It is well adapted to the use of those
who have the care of steam engines and machinery, but it will

also be at home among the books of well-informed engineers.

The book is well printed and Indexed.
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"High Masonry Dams." By E. Sherman Gould, M. Am. Soc.
C. B., Con.'fulting' Engineer for Water-works. Van Nostrand's
Science Series, No. 22. D. Van Nostrand Co., New York, 1897.

Price, 50 cents.

This work replaces the (niRinal No. 22 of Van Nostrand's
Science Series, bearing the same title and written by Mr. John
B. McMaster. The apiilication of mathematics to this subject

has been the means of introducing: new methods of treatment,

and the author has for a long time been convinced that it is

useless to attempt to adhere to a general formula for a section

of equal resistance. The basis upon which investigators of

this subject have been working is a vertical section, the basis of

which Is a right-angled triangle, whose base Is equal to two-
thirds or three-quarters of the height as leading to a section of

equal resistance. The author believes it wise to profit by the

labors of those who have established this principle and would
start his design by laying down such a triangle, giving it a
practical top, in place of the theoretical apex. If the height

of the dam exceeds from 80 to 100 feet, the inside face sliould

be given a flare to increase the footing on the water side. The
dangerous stresses in high dams are those of crushing, and
this particular part of the designing is quite fully elaborated by
the author. The maximum compressive stresses are deter-

mined at various heights in the structure with the assumptions
of empty and full reservoirs, and if the sections are not sat-

isfactory they are modified by taking account of practical con-

siderations. After treating the theoretical side of the questions

involved and establishing a practical section the author turns

his attention to the execution of the work, including the neces-

sary accessories to the dam. These features, such as spill-

ways and waste culverts, are exceedingly important, as tliey

have much to do with the safety of the structures, and the

author's treatment appears to be able and clear. In the preface

the author states that considerable additional information on
the subject o' dam and reservoir building is to be found in the

second levised edition of the "Designing and Construction of

Storage rceservoirs," which forms No. 6 of the present series.

The work under review is divided into six chapters, as follows:

Static stresses, unit stresses, unequally distributed unit

stresses, the vertical section of high masonry dams, the con-
struction of high masonry dams and accessories of dams. The
volume is illustrated by clear diagrams, and the mathematical
expressions are in simple terms.

"Report of the Tests of Metals and Other Materials for Indus-
trial Purposes, made with the United States Testing Ma-
chine at Watertown Arsenal during the fiscal year ended
June 30, 1896." Government Printing Office, 1897.

This report covers work done on gun specimens for depart-
ments of the Government and investigative tests for the Gov-
ernment and for private parties. Tests are recorded with ref-

erence to work on seacoast guns, and on the resistance of

banded shell in rifled guns. Helical springs for 7 and 12-inch
n;ortar carriages were tested, and considerable routine work
for the Government departments was done. Among the inter-

esting tests for private parties was a series on riveted joints

for steam boilers and on bolted and riveted joints, used
in building construction. These tests are recorded
with special care, and they are accompanied by
micrometer observations, showing the behavior of the
joints in the tests. The examination of building materials
was continued in the form of tests on building bricks,
culvert pipes and timbers of Douglas fir and white oak. The
impartiality of the testing gives the records a character
which may be depended upon for accuracy and reliability. It
is pleasing to note a very appreciative paragraph in the letter
of transmittal, by Major J. W. Reilly, in regard to the work
of Mr. J. E. Howard, C. E., who has had charge of the Wa-
tertown Arsenal testing machine since it was first installed.
We are indebted to Major Reilly for a copy of the report.

"Tear Book of Railway Literature, Vol. 1, 1897." Compiled by
Harry Perry Robinson. The Railway Age, Chicago, 1897.
This book is the first volume of what is intended to be an

annual publication putting into permanent form the addresses
and articles that have appeared during the year upon the
general subject of railroads. No originality is claimed for the
work except that of having conceived the idea of compiling
these papers and presenting them in a permanent and con-
venient form. This sort of literature is very valuable and
heretofore it has been almost a hopeless task to search for

these articles which are from very difTerent and widely
separated sources. The subjects represented are chiefly
those having to do with the most recent railroad troubles, such
as are connected with pooling, the labor problem an related to
railroads, rates taxes, railroad capital and kindred subjects.
The chief object of the book Is to render this mass of Informa-
tion easily accessible and to this end a very satisfactory in-

dex has been Included. By saying that the work is a com-
pilation we do not wish to Intimate that it Is the less valu-
able for that reason; we think that the editor, Mr. Robin-
son is entitled to credit for the Idea, and also for the excellent
manner in which it Is carried out.

"Mechanical Draft—A Practical Treatise." B. F. Sturtevant
Co., Jamaica Plain, Boston, Mass. Catalog:ue No. 98, 285
pages. Illustrated.

This book can not be too highly commended as a valuable
publication for the use of those who have to do with steam
boilers. One of its primary objects is to direct attention to the
work of the Sturtevant Company, which It does in an admir-
able way. It goes much farther than that, and in really a
valuable treatise on the subject of economical steam produc-
tion in which the most important factors are the combination
of fuel with oxygen itself, chiefly with the first of these fac-

tors, although considerable attention is given to steam en-

gineeering. One of the objects of the work is to present the

advantages of mechanical draft, and to enable engineers to

compare this with the chimney method by Impartial state-

ments. A .secondary object is to show the adaptability of the

Sturtevant fans. The master is arranged with a view of ren-

dering ail necessary information available without consulting

other works, and for this purpose chapters on water, steam
and fuel were included. Where statements concerning the

operation of the Sturtevant apparatus are given, references are

included, and it is evident that special care has been taken to

render the statements authoritative. The chapters in the

book are as follows: Water, steam, combustion, fuels, effic-

iency of fuels, efficiency of steam boilers, rate of combustion,

draft, chimney draft, mechanical draft, advantages of mecban-

ical draft, the Sturtevant fans for mechanical draft, and the

application of these fans. The book is the work of able en-

gineers, who are close students of the subject, and the pro-

duction is worthy of a place among the best volumes on steam

making. It is well printed, handsomely illustrated and at-

tractively bound.

"The St. Rollox Locomotive and Carriage Works of the Cale-
donian Railway. " By Peter Livingston Dunn, Associate
Member Institute of Civil Engineers (England).

This is a complete and interesting description of these impor-

tant shops, including drawings of the plan and of sections of

the important buildings. We are indebted to the author for

a copy of the paper, which was read before the Institution of

Civil Engineers in the session of 1896-1897. Mr. Dunn is now
located in San Francisco.

"Proceedings of the Fifth Annual Convention of the Traveling
Engineers' Association, held at Chicago, September, 1897."

Edited by W. O. Thompson, Secretary, 1897.

The proceedings of this association are too well known to

require more at our hands than a statement of the principal

subjects of the reports and discussions recorded, which are

as follows: The preparation of coal for use on locomotives.

Is the brick arch an economical adjunct to a locomotive? Re-

pairs and adjustment of air-brake equipment on the road, the

Brown system of discipline, the operation of locomotive lubri-

cators, locomotive operation as to use of steam, metallic pack-
ing, testing air brakes. These reports increase in value. The
work of the association tends to improve methods of locomotive

operation and the association merits encouragement, assistance

and support.

"Interstate Commerce Commission." Ninth annual report of

the statistics of Railways of the United States for the year
ending June 30, 1896. Advance copy, without the six statistical

tables. Prepared by the statistician to the Commission. Wash-
ington, Government Printing Office, 1S97.

"Iroceeding-5 of the National Convention of Railroad Com-
missioners." Held at St. Louis, Mo., May 11 and 12, 1S)7. Gov-
ernmeiit Printing Cilice, Washington. 1S97.

"The Railroad Officials' Diary, 1898," is a standard size book
with a page for each day of the year, each page being headed
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with the date printed in bold type. The paper is good and
also the binding, which is of flexible leather. The diary is

sent with the compliments of the Railroad Car Journal, 132

Nassau street. New York.

"Third Annual Report of the Boston Transit Commission, for

the year ending Aut;ust 16, 1897."

"Mile a Minute Express Trains," by W. J. Scott. Allport Pub-
lishing Co.. 79 Temple Chambers, London, E. C. 32 pp.
Paper, price sixpence.

This is an account of fast trains, chiefly in England and is

reprinted from "Cosmopolis," of August, 1897, with emendations
and additions. It is illustrated.

"Annual Report of the Board of Regents of the Smithsonian
Institution, Showing the Operation, Expenditures and Condi-
tion of the Institution to July, 1895." Government Printing
Oflice, Washington, 1896.

Lambert Hoisting Engine Company.—A new catalogue (9% by
11% inches in size) has been received from this firm, who
are manufacturers of hoisting engines and boilers, with works
at Newark, N. J. The machinery shown in the pam-
phlet is specially intended for the use of those engaged in log-

ging, mining, pile driving, dredging, quarrying, bridge erect-

ing, coal handling by steam and electric hoists, and those re-

quiring suspension cableways, traveling and stationary der-
ricks. The managers and engineers of the Lambert Hoisting
Engine Company have been identified with the design and
manufacture of this special machinery ever since its incep-
tion, and they have had much to do with its development into

the simple and efficient form of the present time. They have
introduced the system of interchangeable construction as far
as it is practicable to do so in this class of machinery, and
men of experience know the value of avoiding vexatious delays
which this system permits. The engravings shown in the
pamphlet are taken from photographs of machines and there-
fore faithfully represent the product of these builders. The
machines and boilers are tested at the works before shipment
for the purpose of putting every machine or boiler into work-
ing order while yet in the hands of the builders. An impor-
tant chapter in the catalogue explains the method of design-
ing the parts of the machinery and gives an outline of the
class of material used. The engravings throughout are ex-
cellent clear woodcuts, and no pains have been spared in giving
the information needed by purchasers. This information is

printed in large clear type and it appears upon the pages with
the engravings, an excellent plan. The catalogue gives evi-
dence of careful work and leaves the impression that this con-
cern has not limited the work of its engineers. A copy of the
catalogue should be obtained by everyone having to do with
such machinery. The field covered is so wide that we have
not space to mention the individual machines.

The Venturi Meter is described by text and illustrations in
a standard size pamphlet of 38 pages recently issued by the
Builders' Iron Foundry, Providence, R. I. This description
presents the theory and practice of the subject, and is worthy
of preservation by those who have occasion to measure quan-
tities of liquids passing through pipes.

The Baldwin Locomotive Works have issued a valuable and
attractive catalogue of narrow gauge locomotives. It contains
a history of the Baldwin works, which is practically the history
of the locomotive in this country. A circular stating the pur-
poses of the volume follows the history, and under the cap-
tion "Class Designation" are a large number of vignetted
half-tone engravings of narrow-guage locomotives built by this
company. Information as to weights and hauling capacity are
given for each design. A chapter on compound locomotives
illustrates and explains the Vauclain system of compounding,
and at the end of the book a large portion of space is given to
locomotive details, in which locomotives and parts thereof are
shown in simple line sketches with the parts numbered and
listed to facilitate ordering for repairs. We must not omit to
mention the general specifications for material as used by
these builders. These are illustrated in detail by sketches. The
book is handsomely illustrated; It is well printed and bound,
and we are glad to have a copy upon our shelves.

"Key to Klondike."—In anticipation of a rush of business to
the Klondike when the season opens the railroads interested
are preparing their equipment and are providing facilities for

transportation. For the purpose of offering reliable informa-
tion with regard to the country traversed, and the method of

reaching the gold region, the Northern Pacific Railway sent a
representative over the different routes and has embodied the

information obtained in a folder entitled, "Key to Klondike,"
just issued by the passenger department. The folder gives a
brief history of the Klondike, describes the region itself, the
methods of mining, and gives distance and time-tables of

the ocean and Yukon steamers, and those via Dyea and
Chilkoot Pass. Two routes are shown from Unalaska, one
via St. Michaels and the other via Sitka and Fort Selkirk. The
inside of the folder bears a large colored map of Alaska, with
the routes plainly indicated, and in one corner is a copy of the

United States placer mining laws, with instructions for mak-
ing claims and taking oaths. Besides this, the folder contains
much interesting information, and a number of half-tone en-

gravings, making it a publication worth sending for by those

who go and those who do not. We are glad to have a copy of

it for the information it contains. The folder will be sent to

any address upon application, enclosing a 2-cent stamp, to Mr.
Charles S. Fee, General Passenger and Ticket Agent, Northern
Pacific Railway, St. Paul, Minn.

Hilles & Jones Company, Wilmington, Del., Catalogue "O"
of Machine Tools. This is a pamphlet, standard size (9 by 12

inches) of 44 pages, well illustrated with half-tone engrav-
ings. The field covered is that of the machinery required

by boiler makers, bridge, car, locomotive and iron ship builders

and workers of plates, bars and structural shapes. The
machines illustrated are: Punches, shears, combined punches
and shears, multiple punches, gate shears, special punches for

fish plates, beveling shears, angle and channel straighteners,

plate bending and plate straightening rolls, pl.ate pl.'jners, verti-

cal milling ni.-vchines, riveting presses, I beam shears and coping
machines and benders for I beams and channels. These ma-
chines are driven by direct connected steam engines or elec-

tric motors. They are also arranged for attachment of pul-

leys for belt driving. The pamphlet is not intended as a gen-
eral catalogue. It presents a few of the recent designs of this

firm, and exhibits the class of machinery built by them. The
range of the machinery both as to character and size is wide,
and it is evident that this concern has devoted a great deal of
attention to the production of powerful, convenient and ef-

ficient machinery of this class.

"Endorsements of the Civil Engineering Courses of the In-

ternational Correspondence Schools."—The International Cor-
respondence Schools of Scranton, Pa., have issued a small 64-

page pamphlet containing endorsements of the schools from
64 students in civil engineering. These come from 24 States

and from Canada, and from them an excellent idea of the

high opinion of the schools from those best able to express
opinions may be had.

"Pocket Manual of its Stocks Which Paid Dividends in 1897."

This is a small pamphlet giving a list of the stocks listed on
the Boston and New York Stock Exchanges, with the par

value of each, and the dividends paid in 1897. It is indexed

and will be valuable for reference by the holders of these

securities. A copy will be sent on receipt of a two-cent stamp
by Leland Towle & Co., bankers and brokers, 7 Congress

street, Boston.

The American Railway Electric Light Company, of 14 Stone

street. New York, have issued an illustrated catalogue de-

scribing the automatic railroad and house lighting systems,

employing electricity as installed by them.

MALLEABLE IRON BRAKE FORKS.

The brflke fork shown in the accompanying engravings was
invented some time ago by Mr. T. W. Kelly of the Duluth,

South Shore & Atlantic Railway, the chief object of the de-

si.a:ii being to provide a substitute for wrought iron forks,

which sliould be at once strong and inexpensive. They are

made of malleable iron by the Dayton Malleable Iron Com-

pan.v of Dayton, Ohio. They have been tested by a pulling

stress of 40,000 pounds without fracture, which is satisfac-

tory evidence that the design is good. There is no weld in

the forlv, and none in the rod with which it is connected, the
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ends of the rods being upset to form a bearing In the fork

as shown lu the engravings. These forl<B are soid at a very

'ow price, which is stated to be less th.nn onoh.'ilf tlie price

of tho&e of wrought iron.

Several years ago, Mr. J. J. Connolly, Master Mechanic of

the road referred to, wrote the following in a letter describ-

ing bis ex:perience with these forks: "The brake fork in-

vented by Mr. Kelly and made in malleable iron has been in

use on 300 cars on this road, and we have never had a single

failure- they have been tested with a pulling strain of 18 tons

without a failure. They can be made for about one-half the

cost of the wrought-iron fork, wliich should be quite an ad-

vantage to railroad companies and car manufacturers."

by the engine and train crews, because the advantages of the
"personal Interest" element In those good old days were pos-
sibly mutual as between shipper and crew, as well as between
shipper and the railroad company. Regardless of whatever
there may have been In such claims, however, the change
came about, as such changes usually do, as a matter of neces-
sity. The changed conditions seemed to meet all the require-
ments for many years, because the result was a largely In-
creased output for each machine, the output being then lim-
ited by the endurance of the engine crews. The crews were
too often either tempted or urged beyond the proper limit of en-
durance, and the results were disastrous, as is only too well
known by manv.
The extra list was created as a necessity, with a view to still

further Increasing the output of each machine, and averting
the danger of overworking the engine crews. The result was
quite satisfactory, In so far as there was removed the necessity
of urging the crews beyond their proper limit of endurance;

The Kelly Malleable Iron Brake Fork.

Mr. Kelly recently wrote us to the effect that the report

by Mr. Connolly has been fully sustained and the opinion

then formed has not been changed. The device has been

adopted on twenty-flve railroads, among which are several

of the leading lines In the United States. Mr. Kelly considers

the fact that the rod may be made complete without a weld,

by merely upsetting the end in a bolt machine, as one of the

Important advantages which it possesses over wrought-iron

forks. The illustrations show the method of using the forks.

The head on the end of the %-inch rod is upset with a bevel,

the large diameter of which is 15-16 inch under the head.

The eiigra-( ing shows the use made of the two styles of forks.

POOLING LOCOMOTIVES AND LOCOMOTIVE CREWS.*

Mr. J. F. Deems.
In the earlier days of railroading, it was the practice to as-

sign regular engines, engine crews and train crews to all
trains, in both freight and passenger service, and it was
thought to be impracticable to handle the business in any
other way.
This practice prevailed in some places to a considerable

extent as late as 1871. It must be evident that under this
system, unless the train schedules were arranged with special
preference to the convenience of the locomotive department,
rather than the commercial interests of the road, the earning
power of locomotives might have been very limited. With the
extension of railroad lines, and the increase of traffic, this
method was found to be expensive and unwieldy, and as other
improved facilities, chief of which was the telegraphic train
dispatching, came into use, it was superseded by the system
quite generally in vogue at the present time, in a modified
form. The aim of the present system Is to keep certain en-
gines and engine crews together, without any reference to the
trains they may haul. It is said that when this change was
first suggested, it met with strong opposition from the traffic
officials, who urged that it would result In much confusion
on account of constant changing of crews and a direct loss
in revenue due to the "personal influence" of the regular crews,
where business was handled day after day by the same crew
for the same shipper. This view was doubtless concurred in

•From n paper read before the Western Railway Club, December,
1897.

but the temptation, in the form of increased earnings, to over-
reach this limit still remained. It was still evident that too
much money wag invested in locomotives that were occupy-
ing stalls in round-houses when they should have been moving
traffic. In order to further obviate this trouble, many ex-
periments have been made to place two crews on each loco-
motive, but, except on roads where the volume of business is

somewhat uniform, this system has been found unwieldy in
freight service, and on lines where there is a wide fluctuation
in business at different seasons of the year, its lack of flexi-

bility seems to render it quite impracticable.
Another system of handling engine crews has been tried; It Is

what is known as "pooling," in which the number of engine
crews assigned to a particular division, district or territory, is in

excess of the number of engines. In this system the crews run,
"first in, first out," without any reference to the engines to
which they may be assigned for each, or for any, trip, and the
engines are assigned to meet the needs of the traffic only, and
quite untrammeled by any rules established to conserve the so-
called "rights" of this or that man. The. idea of this arrangement
is to keep the engines in constant service, barring necessary re-
pairs, and at all times to have them manned with crews that
have had opportunity to secure required rest; and to regulate
the number of engines and crews to meet the demands of the
business so that the engines in actual service will be worked up
to their capacity, and those not needed during seasons of
light business may be laid up ready for any emergency. The
number of crews assigned is such that they may at all times
have ample rest before going out on the road, and also that
they may earn a somewhat uniform rate of pay. The system
is one which seems to afford sufficient flexibility to cover
almost any range of fluctuation in the volume of business.

It would seem fair to assume that the best evidence of the
worth, or unworthiness of this system would be the testimony
of those who have tried it: and I will, therefore, beg the privi-
lege of submitting such evidence; what follows will be based
largely upon this testimony.
The letters are not reproduced here. They corroborate _ the

statements of the author, and coming from three superin-

tendents, two master mechanics and an engineman. a fair view
of the subject is presented.

Such is the testimony—not of men who have tried it as an
experiment for six months, a year, or even two years, but of

men who have tested the pooling system eight or ten years as

superintendents, master mechanics, engineers and foremen
and after an experience extending over eight or nine years

at two different points, I cannot do otherwise than emphasize
what they have said. Perhaps the best way to do this Is



64 AMERICAN ENGINEER, CAR BUILDER
to quote some figures which were prepared for another oc-

casion:

Cost per Mile.

Waste oil

System of Small and
Year, operalion. store. tallow. Fuel.

1S90. . . . ^ ^?A"„'.*'' 1 W -28 6.51

1893.
\ Crews /
Pool .10 6.56

Wages. Repairs. Total.

6.63 4.97 18 19

6.58 4 66 10.37

I would say in regard to these figures, that all the condi-
tions tor the two periods given were identical, with the ex-
ception that crews were assigned to certain engines, and in
this case the pools had not been in operation long enough to

be worliing properly. It showed much better results later on.
The testimony seems to show about as follows: First—It

is possible to get gi'eater mileage with the engines in a pool
than under the regular crew system. Second—A given amount
of work can be done with 20 per cent fewer engines under the
pooling system than when regular crews are assigned to tlie

engines. Third—An engine in the pool will haul heavier trains
than in the regular crew system. Fourth—Both the cost of re-

pairs and service per mile and mileage of engines between
shopping periods show in favor of the pool. Fifth—The ad-
vantages of the pool are mutual as between the railroad and
the enginemen.

I will pass the first proposition and deal with the second, as
they are so closely related that the first is doubtless absorbed
in the second. Assuming that a road requires 500 engines
under the old system to do a given business. If it is possible
to do the work with 400, there is a direct saving of say $950,-

000 to start with, which at 6 per cent interest represents an
annual saving of $57,000, to say nothing of less room required
to house the engines and the reduction in other incidental ex-
penses. The third claim, that pooled engines will move heavier
trains, is not as susceptible of demonstration as the second, but
it seems to be amply supported by the testimony, especially by
that of the superintendents, but possibly this is also absorbed
or included in the second claim.
The evidence of the fourth proposition, concerning the cost

of repairs and mileage between shopping pei'iods, I believe
cannot be successfully contradicted, and will be corroborated
if the pooling system has been in force long enough to get
working properly; at least my experience of nine or ten years
with both systems convinces me that the statement is correct.

As to the fifth point, about the pooling system being of as
much advantage to the enginemen as to the railroad company;
this will probably be doubted by those who have not given
the pool a thorough test, but 1 am sure it will be concurred
in by those who have given it a thorough test.

How should such a pool be organized and operated? First,

there must be the enthusiastic support of every foreman and
officer who has anything to do with organizing the pool, in

order to develop, as far as possible, a sentiment among the
enginemen in its favor; or, at least, to allay the opposition that
must be expected. The officers can profitably make a snecial
effort to do everything possible that will add to the comfort
of the enginemen, and thus contribute to overcoming this

prejudice. Supposing that for a certain division forty engines
are required to handle the business. A sufficient number of
crews should be assigned to insure every man an opportunity
to get proper rest between trips. The number will, of course,
have to be adjusted from time to time, to meet fluctuations
in business, and it is this elasticity of the pooling system that
adapts it so perfectly to the varying conditions of traffic. En-
gineers and firemen should be assigned together and kept to-

gether just as though they were on regular engines. In some
instances where no attempt has been made to do this, the
results have not been satisfactory.
An extra list of engineers and firemen should be carried at

the home division point, the same as if a "regular engine"
system prevailed, so that if a man for any reason fails to go
out in "his turn" an extra man can be put in the place. The
regular man then waits until his turn has come again before
he is "marked up" for duty, just as he would wait for "his"
engine under the regular crew system.
By providing each crew (not each engine) with a suitable set

of oilers, a complete check can be kept and as good mileage for

oil can be made as with regular engines: these oil-cans may be
left in the oil-house at the end of each trip, as is now done in

some places where the regular crew system prevails. The
writer can cite an instance where a division is handled under
the regular crew system and an adjoining one under the pool,

and the latter has shown the best oil performance month after
month, the conditions being such as to make the work fairly

comparable. The same is true of the fuel record.
As to the cleaning and care of engines by firemen. There

seems to be no reason why firemen should be excused from
this duty in the pool any more than with regular engines,
providing that in either case the engine lays at a terminal
long enough to receive such care. All that is necessary is to
exercise care in "marking up" the engines as soon as possible
so that each fireman may know what engine to care for; in

case any change is made in the assignment that requires him
to clean more than one engine for any one trip, he should be
paid for the extra work. This has been practiced for more
than two years with entire satisfaction, by paying the fireman
sixty cents for each extra engine cleaned.

It may be found necessary and profitable to employ engine
Inspectors at principal division points where engines are pooled.

and such men, if adapted to their work, can make themselves
very valuable by making many light repairs; but tliere are in-
stances where a pool has been run with entire success, at a
point where there were from thirty to fifty engine arrivals per
day and no engine inspectors were employed.

It seems to be the generally accepted theory at the present
time, that the best results are obtained where it is possible to
keep the engines constantly in service; this being true, it seems
strange that during periods of dull business, more attention
has not been given to the idea of laying up, in good condition,
such engines as could be spared from service and thus keep
the others in more constant use; there is little doubt that in
this there is an opportunity for considerable saving, and there
seems to be no way in which it can be accomplished so satis-
factorily as in a pool. With the modern locomotive, equipped
with solid bushed side-rods and, in some cases, main rods of
the same design, with metallic steam packing at every joint,

in many instances with fixed driving box wedges or liners, there
seems to be no valid reason why this cannot be done with great
profit.

•

In conclusion, I think there are few who will not agree that
in years gone by locomotives were pointed to with much
pride, merely as marvels of mechanism, with very limited com-
ment on the maximum earning power of the same; but the time
has come when more attention must be given to the service of
the machine and less to the machine itself, merely as a ma-
chine, and possibly with more study of the pooling system it

may prove a means to that end.

DURATION OF LOCOMOTIVE BOILER TESTS.

Among the written discussions submitted at the recent meet-
ing of the American Society of Mechanical Engineers upon
"The Draft of the Report of the Committee on the Revision of

the Society Code of 1885, Relative to a Standard Method of

Conducting Steam Boiler Trials," which were presented by
title only at the meeting, was one by Professor Goss of Pur-
due University, which deals with a phase of the general sub-

ject which cannot fail to be of interest to locomotive men. It

is as follows;

It is with some hesitation that I enter upon a discussion of
a document which is the result of so much consideration as the
report of this committee. It contains, however, one specifica-
tion, the wisdom of which, I venture to call in question. It is

that "A test should last at least 10 hours of continuous run-
ning."

I assume that this specification is intended as a safeguard
against errors which are likely to appear in results derived
from very short tests, and I am in sympathy with the purpose
which the committee evidently had in mind in proposing it, but
there are many boilers working under forced draft from
which, I believe, good results may be obtained by a test of
less than 10 hours' duration.
There are but two purposes to be served in prolonging a test

after it has been well started; the first is to reduce the
effect of the unavoidable errors incident to the starting and
stopping; and the second is to allow the observations to cover
so thoroughly the fluctuations in the water level, temperature
of feed, steam pressure, rate of evaporation, and fire condition,
that the average of the observations may be assumed to rep-
resent the average condition existing upon the boiler for the
test. Errors of the first class are by far the most important,
and where the conditions are favorable to the work of testing,
they constitute the only ones which need be seriously consid-
ered as affecting the duration of a test. But for any given
boiler, the effect of errors incident to starting and stopping is

approximately proportional to the totals of the test; the effect
upon the final results will not be proportional to the duration
of the test, unless the rate of evaporation is always the same.
With reference to this proposition, I will say that errors due to
starting and stopping are likely to be somewhat larger for a
boiler under high power, than for the same boiler when it is

working light. Otherwise the effect of such errors would be
strictly proportional to the totals of the test; but the increase
in the chances of error accompanying the increase of power
is not so great as to impair the value of the statement just
made.
Increasing the power of the boiler, therefore, justifies a re-

duction in the duration of a test, because by increasing the
power, the rates of evaporation and the rates of combustion
are increased. Where forced draft is used, these rates become
so enormously high that the tests may be made very short.
From these considerations it will appear that if other condi-

tions are the same for each test in any given series of tests
the relative degree of accuracy of the several tests becomes a
function not only of duration, but of the other variables as
well. Two tests, therefore, may vary greatly in duration and
yet yield results having the same degree of reliability. Again,
it is sometimes a fact that differences in duration are of less
consequence than differences in the rate of evaporation or in
the rate of combustion. In such cases the safeguard if placed
on the duration, as proposed, depends upon a factor which
is not of the first importance.

I present herewith for purposes of comparison, certain data,
derived from a horizontal tubular boiler, and from a locomo-
tive boiler having approximately the same extent of heating
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and of grate surface. The facts concerning the tubular boiler

have been selected from "Boiler Tests" by Barrus (No. 41, page
160), and those concerning the locomotive boiler have been
taken from the records of the Engineering Laboratory of Pur-
due University.

Tubular ISoller. Locomotive Boiler.
(Uiirrus.) (I'urdue.)

HeatliiK surface 1,221 L347
Grate surface 20 17.5

Duration of test 12 3

Total water evaporated for test 19,991 34,324

Total coal flred for test 1,912 . 5,933

Water evaporated per foot of heating
surface per hour 1.4 8.4

Coai flred per foot of grate surface per
hour 8 113

Under the proposed code, the results from the tubular boiler

would be accepted without question, the conditions being nor-

mal in all respects, and the duration of the test exceeding by
two hours the minimum prescribed; while those from the loco-

motive boiler would as certainly be thrown out, the test hav-
ing been run for less than one-third the minimum time pre-

scribed.
But if judgment is based upon the totals from the test, the

results from the locomotive boiler should be accepted. For
this boiler the rate of evaporation per foot of heating surface
was six times greater, and the rate of combustion per foot of

grate surface, 14 times greater than the similar values for the
tubular boiler. The totals of water and fuel for the test are
far larger for the locomotive boiler than for the tubular boiler,

and it has already been shown that the relative degree of
reliability, other things being equal, is approximately pro-
portional' to the totals, so that with the same care exercised
in each case the test of the locomotive boiler is the more reli-

able of the two, notwithstanding the fact that its duration is

only one-fourth that of the tubular boiler, and notwithstanding
the fact also that it is seven hours too short to pass muster un-
der the proposed code.

It is not my purpose to argue in favor of a general reduction
in the duration of boiler tests. I should oppose such a prop-
osition. But I also believe that conditions are sometimes found
which make a test of ten hours unreasonably long. It seems
to me, therefore, that the minimum requirement should not be
based directly on the length of time, but upon the quantity of

water evaporated and the amount of coal burned.
I should, therefore, be glad to see substituted for the clause

in the proposed code reading: "A test should last ten hours of

continuous running," the following: A test should last a suf-
ficient time to give an equivalent evaporation of not less than
16 pounds of water per square foot of heating surface, and a
combustion of not less than 100 pounds of dry coal per foot of
grate.
A specification in this form would meet the requirements of

the case, and would be more logical than that which is pro-
posed by the committee. For conditions common to practice
with stationary boilers, the values given make the requirements
which I propose, very nearly the equivalent of that which is

proposed by the committee.

train sifjual. Tlio most iniiiortant fharacterlstlcs of (lie de-

signs arc fjivcn in the following table:

Freight. PaHsenger. ' Passenger.
Compound. Simple. Compound.

Type 10 wheel 10 wheel. 10 wheel.
Number ordered 8 8 8
Class "S" "P" "P Compound."
Cylinders 23 snd 31 by 2S In. 20 by 20 In. 22 and :i4 hy 26 In
Urlvlng wheels 03 In. dia. 69 In. 69 In.
Wheel base, total.. 26 ft. 3 In. 25 ft. 10 In. 25 ft. 10 In
Wheel base, driving 11 fl. 10 In. 14 ft. 10 In. 14 ft. 10 In
Wheel baKi-. Intnl.. 52 ft. 9'^ In. 52 ft. 2 In. 52 ft. 2 In
Weight on drivers.. 126,1X10 lbs. 112,000 lbs. 112,000 lbs
Weight on truck... 4S,.S00 lbs. 3t(,C0(J lbs. 43,600 Ibn.
Weight, tot.ll 174,500 lbs. 150,600 lbs. 155,600 lbs.
Weight, tender
empty 37,800 lbs. 39,600 Ibi. 39,600 lbs.
Weight, tender
loaded 92,030 lbs. 94,000 lbs. 94,000 lbs.

Length over coup-
lings 60 feet. 59 ft. 1 In. 59 ft. 1 In.

Height of stack .... 14 ft. 10<4 In. 14 ft i% In. 14 ft. 9% In.
extended extended I'xtendcd

Holler w^agon wagon wagon
top. top. top.

Boiler, diam. sn'oke
box 70 In. 82 Id. 62 In.

Firebox, length 120 In. 108 In. 108 in.
Firebox, width 41 in. 41 In. 41 In.
Firebox,depth fr.iiit 84 In. 76 In. 76 In.
Firebox depth, back 71>4 in. 64 In. {4 In.
Tubes, number .... 376 S14 3)4
Tubes, diam. of 2 Inche.^. I inches. 2 Inches.
Tubes, length 13 ft. 10 in. 14 ft. 14 ft.
Heating surface-
Firebox 208 sq. ft. 168.03 sq. ft. IBS. 03 »q. ft.
Tubes 2.6X7.5 sq. ft. 2.316.97 sq. ft. 2,316.97 sq. ft.
Total 2.895.5 sq. ft. 2,485 sq ft. 2,485 sq. ft.

Tender, water ca-
pacity . 4,350 gals. 4,350 gals. 4,350 gals.

Teiuier. coal ca-
pacity 9 tons. 9 tons. 9 tons.

The following; special attachments are provided for the

freiglit ongiucs: .lerome metallic packing, springs by A.

French & Co.; crank pins nickel steel, magnesia sectional

boiler lagging, Melntosli blow-off cocks, Ashton safety valves,

pneumatic sand feeding apparatus. Golmar bell ringer, M. ('.

B. coupler on tender, Kcwanee brake beams, Allen Aiiiericau

balanced valves, and on the passenger engines the following

are used: Jerome metallic packing, springs by A. French Co.,

crank pins nickel steel, magnesia sectional boiler lagging, Mc-
intosh blow-off cocks, Ashton safety valves, pneumatic sand
feeding apparatus, Golmar bell ringer, Kewane brake beams.
Consolidated steam heat apparatus, Mason reducing valves.

Alien American balanced valves.

NEW TEN-WHEEL LOCOMOTIVES—NORTHERN PA-

CIFIC RAILWAY.

Last month we noted the fact that the Northern Pacific

Railway had ordered a number of locomotives from the

Schenectady Locomotive Works. We have received tables

of dimensions from Mr. E. M. Herr, Superintendent of Motive

Power of the road, which are printed below. There are 24 en-

gines in all, eight being freiglit compounds, eight passenger

compounds and eight passenger simples. By comparison with

Ihe diiiR'usious of the earlier engines of these types ordered

of tlie same builders last year, and described in otir issue of

April. 1897, page 113, and .Tune. 1897, page 185. it will be noted

that the new ones will be almost exactly like the earlier ones,

both as to freight and passenger types. The new freight en-

gines will weigh 2,000 pounds more, the high pressure cylin-

ders will be one inch larger in diameter and the stroke will

be increa.sed from 26 to 28 inches, but otherwise the changes
are unimportant. These slight changes in the freight engines

and the almost exact reproduction of the passenger engines

indicate that the earlier designs must have been found sat-

isfactory in service, and tliis accords with reports which we
have received as to their operation.

The driving-wheel centers of the new engines are of east

steel, while the engine and tender truck wheels are the Stand-
ard wrought plate, witli Northern Pacific retaining rings. The
Westinghouse automatic air brake is fitted to all of the ten-

ders, and the American brake to all of the driving wheels.

All of the engines are equipped with the Westinghouse air

TONNAGE RATING.

In a paper read at the last meeting of the New York Rail-
road Club, Mr. L. R. Pomeroy presented an excellent, compre-
hensive review of the subject of tonnage rating of locomotives.

which may be spoken of as having two principal objects, the

first of which is to show how the rating of a locomotive on the

tonnage basis may be intelligently and correctly obtained, and
the other is to show how the rating should be applied in

practice after it has been established. Those who are seeking
a clear and concise treatment of tonnage rating will do well

to read the paper.

The author divided the subject into five parts. In the first

he shows that loading or rating locomotives on the car basis

is unsatisfactory, because of the great variation in the loading

of cars. He next demonstrates by practical examples that

rating locomotives on tonnage basis is both practical and satis-

factory. The third subject is the hauling capacity of locomo-

tives. After treating of the cylinder power of the engine in

its relation to the load hauled, he discusses the effect of grades,

velocity and limetic energy of trains in climbing them. This

part of the paper is summed up as follows:

1st. Determine the number of tons each class of engine is

capable of handling in each direction over all ruling grades.
2d. Tests to be made under the most favorable circumstances.

i. e.. favorable weather and dry rail; the results so established.

to be considered the maximum capacity of the engines, and to

be considered as No. 1 rating.
3d. Provide for inferior rail, unfavorable and stormy weather,

establish No. 2 and 3 ratings. This is to be done by actual tests

and approximates, the results will be about as follows:

No. 2 rating equal 90 per cent, of No. 1.

No. 3 rating equal SO per cent, of No. 2.

To the discretion of the dispatcher who receives a telegraphic
report of the weather and condition of rail from all stations

twice a day. is left the decision as to whether a train shall

be made up to first, second or third rating, the yardmaster hav-
ing standing orders to load all trains to first rating in the
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absence of other instructions. There are certain exceptions,
however, in the case of fast time freight and stock trains,
which uniformily receive second and third rating.

Variations and Ratings to Meet Climatic
Established and in Use on the Col

.

and Mechanical Variables,
H. V. &T. R. R.

1
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of "loads" under the conditions described. By calculation we
have 160—(300 plus 7 per cent.) equals 139.

Fig. 3 represents an effort to still further simplify the pro-
blem. It is supposed to provide one form of diagram for all
conditions, but doing away with the diagonal lines which re-
present different classes of engines. We have assumed the
average weight of empty cars to be 13 tons. On this basis the
number of tons to be deducted from any rating for each empty
car in the train, for any conditions, from a level to a 2 per cent,
grade, can be read off on the left of the diagram. Of course 13
tons is an arbitrary weight, but any other factor can be chosen
or several curves can be plotted on the .-^ame diagram repre-
senting 11, 13, 15 or any other number of tons.

THE NATIONAL ASSOCIATION OF MANUFACTURERS.

THE BRACKIN PIPE WRENCH.

The Brackin M.inufacturing Company, of Cleveland, O.,

are placing a new pipe wrench on the market. The con-

struction and operation of the wrench are shown in the

accompanying illustrations, of which one shows the tool com-
plete, the other shows four working parts, indicating the

distribution of theh strains. One of the objects of this inven-

tion is to provide a pipe wrench having a stationary jaw with a

yoke flrmly secured thereto and provided with a movable drop

jaw so constructed that the fulcrum of bearing of the movable

jaw will occur at that point of the wrench where the stock is the

strongest. The makers in constructing this new tool for its

special work have made durability and strength a prime

feature. The jaws and pawl are drop forged from tool steel,

special attention being given to tempering. The yoke and

The third annual convention of the National Association of
Manufacturers is assembling in -Vew York as we go to press,
and Indications promise that it will be the event of the year for
the m,anufacturers of the TInited States. There are so many
inquiries as to the object, scope and purpose of the organization
that we feel warranted in giving space to a brief statement of
the work.
The assofciatlon was formed in January, 1895, and by a grad-

ual development It has now reached a membership of 1,000 of
the most influential of the manufacturing Interests of the coun-
try. The movement started with purposes of a very general
character, with two objects in view, the first of which relates
to the home Interests of manufacturers of the United States,
and the other had to do with the foreign trade.

The objects In connection with the home Interests are: The
conservation of the home market, the creation of a Federal
Department of Commerce and Industry, the Improvement of
the patent laws, the unification of railroad freight classifica-

tion, the enactment of a uniform bankruptcy law and the im-
provement of internal waterways. The association stands for
the protection of American industries, and the tariff is viewed
as a business problem, and not as a matter of political capital.

No feature of the home work of the association has met with
more favor than the part that has been taken in the movement
for the creation of a Federal Department of Commerce and In-
dustry, through the efforts of a strong committee of its mem-

Tlie Brackin Pipe Wrench.

lever are drop forged from machinery steel. The surface of

the lever which comes in contact with the end of the pawl Is

case-hardened, and the fulcrum rivet, in the under side of the

arched portion of the yoke, is tempered.

The method of construction, together with care in manu-
facture, form the basis for the claim that this wrench will

work satisfactorily without locking upon or crushing the pipe.

The parts are simple, few in number and accurate in opera-

tion. Adjustment is readily made. By means of the pawl
thumb piece, the teeth are disengaged, and the jaw being re-

leased can easily be moved in or out. To operate in close

quarters or to adjust for a small pipe, it is only necessary to

push on the lever, resting the jaw on the floor or against the

pipe, when it adjusts by the ratchet movement. This method
shows how easily the wrench can l>e used with one hand. The
object of the pawl thumb piece is merely to disengage the

ratchet teeth. It bears no strain, as this is on the pawl, and
not on the disks in the side openings of the yoke. This is dem-
onstrated by taking the four working parts, without yoke and
rivets, and placing them on a pipe in proper position, as in tSe

engraving. The manufacturers state that the grip is as secure

as if the yoke and rivets were in place; the parts will remain
intact and turn the pipe, showing how well the lock Joint

principle has been worked out and how perfectly is the distri-

bution of the strain.

The Baltimore & Ohio Railroad now runs Its freight trains
over its own tracks Into New York City. Years ago a line was
built from Cranford Junction on the Jersey Central to St.

George, Staten Island, crossing the Kill Von Kull on a long
bridge and trestle, and all B. & O. freight, either inbound or
outbound, was handled from that point. The recent extension
of the limits of New York City has made Staten Island a part
of Greater New York, and the B. & O. now enjoys the distinc-
tion of being the only line from the West, except one, which
has its own rails into the city of New York.

bei-s and by the circulation of a large amount of printed matter

relating to the subject, the asssociation has done ts full share

in keeping alive public interest In the matter and In making
the advantages of the proposed department more widely and
better imderstood.

The consideration of needed reform in patent laws and in

the practice of the Patent Office comes naturally Into the pro-

gramme of the association; for no Interests are touched more
closely by the operation of the patent system than the manu-
facturers of this country.

The work which the association has been doing in the exten-

sion of the foreign trade of American manufacturers has at-

tracted a great deal of attention, both at home and abroad.

The chief features embraced by this work are:

Investigation of foreign markets, establishment of sample
warehouses, improvement of the consular service, restoration

of the American merchant marine, and restoration of treaties

of reciprocity.

In this work, as in all else undertaken by the association,

the aim is to apply practical business methods. The plans for

the foreign work of the association provide for the careful in-

vestigation of possible new markets for American products, the

study of trade conditions in various countries, and the ascer-

tainment as fully as possible of the classes of American goods
saleable in different markets, with the conditions of competi-
tion which must be met.

This work is preliminary and preparatory to larger under-
takings in the way of establishing depots under the manage-
ment of the association in such foreign trade centres as seem
to offer the best opportunities for the development of larger

trade. These agencies are designed to be warerooms for the

display of American merchandise of every description under
conditions that will secure the most favorable attention of the
possible purchaser.

It is believed by the management of the association that

this plan can be applied with excellent results in many foreign

countries, particularly in the Latin-American trade centers.

Investigations with this end In view are being conducted in

several countries, and the first warehouse in the system has
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been established in Caracas( Venezuela, under particularly fav-

orable conditions, created by a special concession from tlie

Venezuelan Government.
A series of such establishments, covering all the important

trade centers abroad, will strengthen American trade interests

in foreign markets to an extent that can hardly be estimated.

Every such establishment will be a source of live information

about foreign markets and about American goods which will

be at the disposal of the foreign merchant who wishes to buy,

and the American manufacturer who is seeking to £ell.

This plan of promoting foreign trade lias received the hearty
approval and support of the foreign governments that have
been established in Caracas, Venezuela, under particularly fav-

ofEered their co-operation in a practical manner.
An important feature of the work of the National Association

of Manufacturers is the publication of a large amount of mat-
ter that is of general interest and value to manufacturers.
The Circulars of Information issued by the Bureau of Pub-
licity of the Association have rendered valuable aid in promot-
ing the interests of the organization.

The association publishes a small fortnightly paper, entitled

"American Trade," which conveys to its readers much in-

formation about the commerce of the world and the part which
the merchants and manufacturers of tlie United States have
therein.

The most important publication undertaken by the asso-

ciation is a Buyer's Directory of the members, arranged and
classified in such manner as to show the business of each mem-
ber, with the information tliat is most desired by the foreign

merchant who wishes to buy American goods. This book is

now in process of preparation for early publication, and a large

edition will be distributed among the merchants in the Eng-
lish-speaking countries.

The general offices in Philadelphia, which are under the
immediate direction of the President, are in close touch with
a large number of correspondents in the principal centers of

the world. Information and inquiries from all parts of the
world come to the association as the recognized organization
of those American manufacturers who are interested in foreign
trade, and the distribution of this information among the mem-
bers of the association results in substantial benefits.

The Bureau of Information which is conducted for the benefit

of the members of the association, possesses a great amount
of material regarding the trade of the world, which is placed

freely at the disposal of the members. Special inquiries con-
cerning any line of business are undertaken for members when
desired. Information concerning the financial standing and
general responsibility of foreign merchants Is furnished with-
out charge.

An annual fee of $50 entitles a manufacturer to membership
and to all the privileges incident thereto during the period of

12 months from the date of payment. Only manufacturers
are eligible for membership.
The officers of the association include a President, Treasurer

and Secretary, elected by the members in the annual con-
vention, and a Vice-President for each State. The general
policy of the association is outlined in the annual convention,
and specific lines of work are indicated to the Executive Com-
mittee, which includes the general officers, the vice-presidents
from the 12 largest manufacturing States and four mem-
bers-at-large. The address of the Philadelphia office is 1,743

North Fourth street. The New York office is 80 Times Build-
ing. The names of Mr. Charles A. Moore, John H. Converse
and Mr. C. F. Quincy are well known to our readers. The first

two are members of the executive committee, and Mr. Quincy
is one of the vice-presidents of the association.

with the approval of the men who are best versed in such
matters. There is nothing to commend the practice of allow-

ing safety appliances or any other mechanical apparatus used

on railroads to run until they show that they are unfit for

further service, and the subject is of such importance that we
are glad to be able to show the steps taken on the Chicago,

Burlington & Quincy in the interest of safety. The circular

by Mr. Rhodes is dated, Aurora, January 14, 1898, and is re-

produced in full as follows:

"Now that we are getting a great many air-brakes in service

it is very important that they should be properly maintained.

The M. C. B. rules allow triple valves to be cleaned once in 12

months. We now have on the C, B. & Q. system 16,413 freight

cars equipped as of January 1, 1898, with air-brakes. To get

over these once a year the whole system ought to clean 1,368

per month. The attached table shows the number of triples

cleaned on the C, B. & Q., from June to December, 1897. You
will observe that during December we cleaned as follows:

C, B. & Q. triples 282

System line 219

Foreign line ^

Total 508

THE CLEANING OF TRIPLE VALVES.

We have received a communication from Mr. G. W. Rhodes,
Superintendent of Motive Power of the Chicago, Burlington &
Quincy Railroad, including a circular letter issued by him to

his subordinates, which is of interest as showing the diffi-

culties of carrying out the requirement of inspecting and clean-

ing all triple valves once in every 12 months. The show-
ing made upon this road may seem surprising, but it is very
doubtful whether it is improved upon or even approached by
other roads. It is possilile that cleaning triples every 12

months is more frequent than is really necessary. This limit,

however, was adopted by the Master Car Builders' Association,

SHOWING NUMBER TRIPLE VALVES CLEANED
FOR C, B. & Q. R. R.

Months.
June
Jiil.v

August .

.

September
October 175
November 149
December 162

Chi.
80
75

109
141

Chic.
Div.
35
50
65
67
]00
29
28

Gales.
Div.

29
42
40
41
30
22
18

St. L.
Div.

21
36
31
27
31
24
27

E. la.
Burl.
Div.

35
87
98
75
50
50
21

E. la.
Ott.
Div.
29
16

'7

8
4
7

W.
la.
Div. Total.
21
25
23
34
46
35
19

250
331
366
392
440
313
282

Total ... 891

June 35
July 59
August 91
September .... 182
October 155
November 149
December 154

374

14
25
30
26
30
9

222 197
FOR SYSTEM.

25
12
17
10
12
14
9

10
18
22
10
13
IS
17

416

17
46
24
34
30
17
18

203 2,374

7
U
18
17
9

16
13

Total 825

Juue 1
July 1
Auffust
September 2
October 3
November 3
December

142 99 108 186
FOR FOREIGN RAILROADS.

27 91

9
4
2
6
3

119
179
202
279
255
225
219

1.478

10
5
7
8

S
2 .. 6 11.... 7 7

Total 10 .. .. 9 .. 37 56

"If the M. C. B. Association is all right in Us opinion that
triples under freight cars should be cleaned at least once a year,
the practice on the C, B. & Q. is very far from perfection. I

wish you would again consider this question.

"The above figures do not include the triples cleaned by the
Burlington & Missouri Railroad in Nebraska and those cleaned
by the Missouri lines. If we assume that together they have
cleaned as many as the C, B. & Q., it will still leave us con-
siderably short of getting over our triples once a year."

THE RAILWAY SIGNALING CLTJB.

The annual meeting of this club was held January 11, at

the Great Northern Hotel, Chicago, President W. J. Gillingham,

Jr., presiding. A number of new members were elected and
the secretary reported the result of a letter ballot on the ques-

tion of colors for night signals. The vote of the club stood 26

for red and green. 9 for red and white, and 3 for other systems.

The club then listened to the paper of the evening on "The
Signal Engineer," by W. H. Elliott, signal engineer of the

Chicago, Milwaukee & St. Paul. The discussion was deferred

until the next meeting. The following officers were elected for

the ensuing year: president, George P. Fowle, signal engineer,

Pennsylvania Railroad lines east of Pittsburgh; vice-president,

W. H. Elliott; secretary, E. M. Seitz re-elected; member of

the executive committee, H. M. Sperry.

Before the meeting the club visited the large interlocking

plant, known as the "State Line" interlocking, at Hammond,
Ind., where one hour was spent inspecting the excellent work
recently finished by the contractors, the National Switch and

Signal Company, of Easton, Pa. The crossings and connect-

ing lines of the Chicago & Western Indiana, the Chicago &
Stale Line, the New York, Chicago & St. Lo>iis. the Chicago

& Erie, the Chicago, Indianapolis & Louisville, the Chicago &
Calumet Terminal, the Michigan Central and the State Line &
Indiana City Railroads, are all operated from one tower with
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157 working levers, and 67 spare spaces. The locking Is of the

well-known National type which is vertical. The machine is

an exceedingly handsome and admirable piece of work and we
are informed that the whole of the contract was executed in a
way that is above criticism. It is worthy of note that the ver-

tical type ol: locking permitted of making the tower only 16 feet

6 inches in depth, and it is difficult to see how horizontal lock-

ing could be aijplied to a plant of this magnitude, without ex-

ceeding practicable limits for the floor space required by the

machine. Mr. Charles Hansel, Vice-President and General

Manager of the National Switch and Signal Company, and Mr.

H. M. Sperry, Signal Engineer and Western Agent, gave their

personal attention to the work and they are to be congratulated
upon the result. Over 200 trains are handled at this plant every
24 hours and the work is done by two levermen. who are also

telegraph operators. Mr J. B. Cox, Assistant Engineer of the

Chicago, Hammond & Western Railroad, superintended the

design and construction. We regret our inal>ility to print a
more detailed description of the plant, the information being
received too late for use in this issue.

SUBJECTS FOR 1899 M. C. B. CONVENTION.

The committee on subjects charged witli the duty of present-

ing to the convention of 1898 a list of subjects to be referred to

committees and reported upon at the convention of 1899, asks
the assistance of members of the association in preparing its

report.

It is requested that members will, as soon as possible, send to

the chairman of the committee at Williamsport, Pa., a list of

subjects which they consider of sufficient importance to be
investigated by the committees of the association.

In addition to this information the committee would be glad

to have subjects suggested for informal discussion during the

convention of 1898.

In making suggestions for subjects which are to be reported

upon by the committees, it is desired that some thought be
given to the subjects which have already received attention at

the hands of the association through various committees.
There are undoubtedly some subjects which have been in-

vestigated and which contained all the information necessary
at the time for giving a comprehensive view of the same but on
account of changed conditions it might be desirable to have the

same subjects investigated further. The committee especially

desires your consideration of this part of the matter. There
are, of course, also many objects which have not yet been
reported upon, an investigation of which would be of much
benefit to the association.

The committee desires that you should send your suggestions

to the chairman not later than March 1.

E. D. Nelson, Chairman,
Wm. McWood,
A. L. Humphrey.
Committee on Subjects.

TRACK IMPROVEMENTS ON THE GREAT NORTHERN
RAILWAY.

Extensive track improvements recently made on the Montana
Central division of the Great Northern Railway have been
described by Mr. J. C. Patterson, maintenance of way engineer^

of that division, in a paper read January S, befoi'e the Montana
Society of Engineei's, from which the following is taken:

The most important improvement of the year has been the

continuation of the work of filling the wooden trestles between
Clancy and Butte. To do this two steam shovels were engaged
the entire season, and part of the time three were at work.
They handled nearly half a million cubic yards from tlie pits
to the embankments. In addition, between the same points, 17
steel bridges were erected over the Boulder river and other
sti-eams, replacing timber structures. For this latter work
there were built 2,440 cubic yards of heavy granite rubble
masonry foundations, requiring 816 barrels of Portland cement
and 1,093 barrels of Louisville. The spans for these bridges con-
sisted of deck and through girders of various lengths from 40
to SO feet, the total weight of steel work being 494 tons. The
locations of these bridges were distributed over about 17 miles
of track and the entire work from the time of commencing the
excavation for foundations of the first bridge was completed in
three months and ten days with no interruption to traffic.

Thus our entire line from Clancy to Butte is now free from
wooden bridges, with a few exceptions which have been other-

wise provided for, the old Btructures having been replaced by
solid enbankments and steel.

One of the principal objects In carrying forward this improve-
ment so rajiidly has been to provide for the use of heavier
engines In the freight service. Two such engines (see the
"American Engineer of January, 1898, page 1, and also the
present Issue) have been constructed and are expected In a few
days. They are considered the largest locomotives ever built,

weighing 172,000 pounds on the drivers, and having a total

weight, engine and tender, of 308.000 pounds. As a comparison,
these engines weigh 40,000 pounds more on drivers, and a total

of 66.000 pounds in excess of the heaviest engines now In use
on the line, from which an Idea of their enormous size can be
obtained.
For the more rapid and economical handling of engines at

terminals and coaling stations, new coal chutes have been
built at Great Falls and Wolf Creek, the one at Clancy has been
rebuilt and a new one Is now building at Teton. These are
mentioned, as they are believed to be a new departure In the
means of handling coal quickly and cheaply. In brief, the coal

Is elevated In the original railroad car to a height sufficient to

allow It to be dumped into pockets, and from these by gravity
into the engine tenders. The power is furnished by gasoline
engines, which I think Is the first Introduction into this State
on a somewhat extensive scale of this economical power, and a
somewhat inconsistent one too, at first thought when the
abundance of coal is considered. However, the entire operation
of one of these chutes requires the labor of one man only, who
takes the coal in the car from a side track and places It in a
position where the fireman, by pulling a string, does the rest.

THE PENNSYLVANIA LIMITED.

The Pennsylvania has just placed in ser\'ice complete new
equipment for its 24 hour limited trains, bltween New York

and Chicago. Twenty-three new cars comprise four trains, all

built at the Pullman shops and the obseri'ation car "Fortuna"

is the finest work ever produced by the Pullman Company.

This car is the most noteworthy and contains, besides the ob-

servation room, six exclusive compartments, each finished In

different colored woods and furnished to correspond. These

woods are: Circassian walnut, Tobasco mahogany. English oak,

rosewood, St. Jago mahogany, and one is in vermillion. The

upholstery and furnishings in these rooms Is wrought

tapestry. The entire train is lighted by electricity from a

dynamo in the baggage car. and Frost lamps are provided for

emergencies. While the observation car has more novel fea-

tures than the sleepers, they all are worthy of special mention,

the whole equipment being the finest in use. A departure in

exterior decorations consists of painting the cars in colors.

They are green below the window sills and cream color above,

which is a very effective, handsome combination. The letter-

ing and ornamentation is in gold. The cars have wide vesti-

bules.

The amount of raw materials used in the construction of an

S-driving-wheel freight locomotive of the London Northwest-

ern Railway as figured by Mr. F. W. Webb are printed in a

recent number of "Engineering," as follows:
Poimrts.

p.„, 118.800
^o«' CI rui
Steel scrap K-Sjr
Pig iron ic'iS
Wrouslit-iron scrap ii'SS
Swedish iron

11 i??
Copper ingot ....•••

;::;:;;;•;. ;;:;;;--.. ;:;:;; iJ:JS

Spiegel'.".".
6,3ra

Cast-iron scrap i-rK
fjiniestone •

cj«
Rlock' tin :

'•JJ
T.ead ^
Tile 7.ine '"

Phosphor bronze '"

Ferrn manganese }^
Rod ore 1|"
riir.ime *'

.Munihnim Ij

.\ntimony 4

The whole weight is 139 tons for the complete engine or

about one-third of the total.

Mr. O. B Shallenberger, Consulting Engineer of the Westing

house Company, of Pittsburg, Pa., died at Colorado Springs,

Jan. 25.

At the general offices of the Northern Pacific Railway over

2.000 letters are received daily containing inquiries about trans-

portation to the great Xortliwest. renuests for maps of the

country, etc. When spring comes tlio road will undoubtedly

be overwhelmed with business.
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'ANNOUNCEMENT.
A series of articles on the Construction of a Modern

Locomotive, by a motive power officer of one of the lead-

ing railroads of this countrv, will commence In our March
number, and will treat the subject in a practical manner,
from .the ordering of the material to <he testing of the
finished locomotive. This will be a valuable record,

based upon a wide practical experience, and as only a
limited number of extra copies will be printed, you are
ureed to subscribe before the publication of the March
issue.

EauiPMENT AND MANtrFACTUBING NOTES.

The Michigan Central is building six six-wheel switching
engines at its Jackson shops.

The Brooks Locomotive Works will build five passenger loco-
motives for the Long Island Railroad.

The Canadian Pacific will built 25 new locomotives during the
next year, probably at its own shops.

The Illinois Central has bought three locomotives which the
Rogers Locomotive Works had in stock.

The Pittsburgh Locomotive & Car Works will build seven
consolidation locomotives for the Seaboard Air Line.

The Schenectady Locomotive Works have received orders to
build ten ten-wheel compound engines for the Boston &
Maine Railroad, and five Class A engines for the Northern
Pacific.

The Richmond Locomotive and Machine Works have received
orders for 15 compound consolidation locomotives for the Cana-
dian Pacific, ten 10-wheel compound and five simple engines
for the Wabash.

Locomotives have been ordered from the Pittsburgh Locomo-
tive Works by the following roads: 20 locomotives for the
Chicago, Burlington & Quincy, 4 locomotives for the Hoshin
Railway of Japan, 2 locomotives for the Union Railway.

The following orders have been taken for locomotives by the
Rogers Locomotive Works: The St. Joseph & Grand Island,
three passenger locomotives, 20 locomotives for the Inter-
national & Great Northern, and ten, ten-wheel engines for the
Mobile & Ohio, five for freight and five for passenger service.

The Dickson Locomotive Works have orders for two six-
wheel connected saddle tank locomotives, with 10 by 16-inch
cylinders, from the Delaware & Hudson Canal Company. This
firm has sold one Mogul locomotive from stock to the Rich-
mond, Petersburg & Carolina Railroad, and two of the same
type to the Buffalo. Rochester & Pittsburgh.

The Baldwin Locomotive Works have received the following
orders to build locomotives: One for the Cincinnati, New Orleans
& Texas Pacific, five heavy compound freight locomotives for
the Norfolk & Western, two consolidation locomotives for the
Hokkaido Coal Mining & Railway Company, of Japan. The
Terminal Railroad Association, of St. Louis, has placed an
order with this firm for two six-wheel switching engines. They
are also building four compound consolidation engines for the
Mexican National, 5 ten-wheel freight and one Amercan
passenger engine for the Charleston & Western Carolina, and
three ten-wheel engines for the El Paso & Northeastern, one
locomotive for the Winifrede Railroad, five Atlantic type
passenger locomotives for the Wabash; they are also building
five freight locomotives for the same road, two Vauclain com-
pound locomotives, one for freight and one for passenger ser-
vice for the Barranquilla Railway & Pier Company, of Colom-
bia, S. A.

Attractive calendars for 1898 have been received from the
following firms: The Ajax Metal Co., of Philadelphia; A. M.
Castle & Co., of Chicago; the Magnolia Metal Co., of New York;
the Ashton Valve Co., of Boston; Messrs. Bruce & Cook, of New
York and William Jessop & Sons, of New York.

Jackson & Woodin have an order for 250 coal cars for the

Beech Creek Railroad.

The Union Car Company has an order for 250 coal cars for the

Beech Creek Railroad.

The Allison Manufacturing Company is building three cars
tor the Pennsylvania Salt Manufacturing Company.

Two hundred freight cars are being built at the Fort Wayne
shops of the Pennsylvania lines west of Pittsburgh.

The Canadian Pacific will add 1,000 new freight cars to its

equipment during 1898. These will probably all be built at the
shops of the road.

The Illinois Central has ordered 100 standard Rodger ballast

cars from the Rodger Ballast Car Company. They will carry
30 cubic yards of ballast and will be of 80,000 pounds capacity.

The St. Charles Car Company have received orders for the
following cars: 9 for the Kalso & Slocan, 100 freight cars for

the Mississippi River & Bonne Terre. and one passenger for

the Centralia & Chester.

The Indiana Car & Foundry Company is building 50 flat cars

for the Commerce Despatch Line, 100 stock cars for the Mather
Stock Car Company. They will equip 100 cars with air-brakes
and automatic couplers for the Alton Terminal Railroad.

The Missouri Car & Foundry Company have received the fol-

lowing orders for cars: 119 box cars for the Vandalia Line, 40

coal and 20 box cars of 60,000 pounds capacity for the El Paso
& Northeastern, and 500 box cars for the Baltimore & Ohio.

The following orders have been received for cars by the

Wells & French Company, of Chicago: One thousand fruit cars,

with Simplex bolsters, for the Armour Company; 100 Stan-

dard ballast cars for the Southern Pacific; 13 refrigerator cars

.for the St. Charles Refrigerator Despatch.

The Terre Haute Car and Manufacturing Company have
received orders for 500 box cars for the Chicago, Milwaukee &
St. Paul. They will be 34 feet long, of 60,000 pounds capacity,

equipped with Westinghouse air-brakes, Janney couplers and
Chicago grain doors. They will also build 300 coal cars tor the

Mobile & Ohio. i

The following orders have been taken for cars by the Ohio
Falls Car Manufacturing Company: 100 freight cars for the

Pittsburgh, Bessemer & Lake Erie, 250 coal cars for the Balti-

more & Ohio Southwestern, 50 flat and 10 box cars for the

Atlantic, Valdosta & Western, and 200 coal, 200 box and 100

furniture cars for the Cincinnati, New Orleans & Texas Pacific.

The Illinois Car & Equipment Company have received the

following orders for cars: 200 refrigerator and 10 tank cars for

the Cudahy Packing Company. They will be 36 feet 8 inches

over end sills, 8 feet 10 inches over side sills and equipped with

Miners' draft rigging, Westinghouse air-krakes, automatic

couplers and either Simplex or American steel bolsters. They
also have an order for 50 flat cars for the Hanover Construction

Company, and one for the Duluth & Iron Range for 300 ore cars

with National hollow brake beams; McCord journal boxes and
Tower couplers; and one from the Minneapolis & St. Louis

for 200 box cars.

The Barney & Smith Car Company have received orders for

500 new box cars for the Indiana, Decatur & Western.

The Michigan-Peninsular Car Company is building the fol-

lowing cars, 750 for the Michigan Central, 2,000 cars for the

Baltimore & Ohio, 500 for the Indiana, Decatur & Western
Railroad, these will be 36 feet long inside in the clear, of 60,000

pounds capacity and equipped with Westinghouse brakes,

Chicago roofs, Sterlingworth-Marden brake-beams, American
couplers and Detroit springs. This firm has an order for 500

coal cars from the Beech Creek Railroad, one for 50 refrigerator

cars for the Hammond Refrigerator Line, and one for 500 coal

cars for the Pittsburgh & Lake Erie. Four hundred cars in the

last mentioned order will have Simplex bolsters and 100 will

have American steel bolsters.



February, 1898. AND RAILROAD JOURNAL. 71

The Buffalo Car & Manufacturing Company has an order for

ROO coal cars from the Lake Shore & Michigan Southern.

The Mt. Vernon Car Company has an order for 250 fruit cars

for the Florida Central & Peninsula, and for 200 box cars for

the Mobile & Ohio.

The Pullman Palace Car Company has orders for the follow-

ing cars: 3,000 box cars for the Baltimore & Ohio, 750 box cars

for Baltimore & Ohio and for 200 box cars for the Mobile & Ohio.

The Jackson & Sharp Company, of Wilmington, Del., has

recently finished building two electric cars for the Bennington

& Hoosac Falls Electric Railroad, one for the Gloucester,

Essex & Beverly electric line, of Gloucester, Mass., and seven

for the Syracuse & Suburban Railroad, of Syracuse, N. T. The
company has also ready for shipment one freight car for the

last named road. They have completed a new car for Presi-

dent Henry M. Flagler, of the Florida East Coast Railroad. It

is 71 feet 6 inches long, handsomely finished and is lighted with

Pintsch gas.

Messrs. Neilson & Co., The Hyde Park Locomotive

Works, Glasgow, Scotland, state in a recent com-
munication to us that the designation of the firm has been

changed to Neilson, Reld & Company. The constitution of the

firm, however, is unchanged.

A handsome calendar for 1898 has been received from the

Ashton Valve Company, of Boston. It bears an engraving in

two parts with children's figures, representing "Sunshine and

Shadow," which merits preservation after the calendar itself

has served its intended purpose.

Judge Wheeler, of the United States Circuit Court, at New York

has handed down a decision sustaining the validity of the electric

railway motor suspension patent controlled by the General Electric

and Westinghouse Companies and ordering an injunction against

the Union Railway Company, of New York, and the Walker Com-
pany of Cleveland.

The Monarch Brake Beam Co., Llm., of Detroit, announce

the appointment of Mr. Harry" W. Frost, formerly Secretary

and Western Business Representative of the "Railway Age" as

their General Sales Agent, with headquarters at 745 Old Colony

Building, Chicago. They also announce the appointment of Mr.

Charles F. Pierce as their Eastern Sales Agent, with headquar-
ters at 1203 Havemeyer Building, New York City.

The new coal plant that the Baltimore & Ohio Railroad

is erecting at Sandusky, Ohio, will consist of an elevated track,

to be used either with side-dump or drop bottom cars, the

coal dropping into bins from which it will flow Into buckets of

four tons capacity, each placed upon movable platforms. Der-
ricks of a capacity of ten tons each will lift the buckets to the

vessel. There will be sixteen of these patent drop bottom
buckets, they will be handled by two of the latest steam
revolving derricks, and these machines will give the plant a
capacity of about 300 tons of coal per hour, at a minimum cost

for the work and with a slight breakage. The plant will be In

operation by April 1st.

The Sessions Foundry Co., of Bristol, Conn., have recently
secured a number of important contracts for iron castings for
the coming year, among them being a renewal of their previous
contract with the Providence Steam Engine Co., well known
makers of the Greene engine. This is very heavy work, and
when business is good amounts to many tons per day. The
Sessions Foundry Company's business for the past year has
been the largest in Its history, and from present indications
will be considerably larger the coming year.

The Chicago Pneumatic Tool Company Is meeting with the
best of encouragement in the introduction of pneumatic riv-

eters, particularly in connection with shipbuilding, which hap-
pens to be the field into which they are being first extensively
Introduced. They are reported to have made a marked suc-
cess already In now driving rivets as large as 1% inches in

diameter, the work being superior to squeezed and even

hand riveting. This of Itself Is a wide field, and If the pres-
ent Indications are fulfilled ship plate riveting will be revo-
lutionized.

The Bethlehem Iron Company has received an order from
the United States Government for fifteen 4-Inch rapid-fire guns
complete with mounts. This Is the first order for such equip-

ment complete by the same concern. It having been custom-
ary to have guns forged, finished and mounted by seperate

concerns.

The experience with copper sheathing on one of the coaches

of the New York, New Haven & Hartford during the past

year has been so satisfactory as to lead to the decision to

experiment further in this direction, and experiments are to

be tried with cars sheathed with aluminum sheets and
aluminum bronze.

The Detroit Lubricator Company has Introduced an Improve-
ment in cylinder lubricators for locomotives, which consists of

taking steam from a point in the dry pipe Just ahead of the

throttle valve, and applying it to the oil passing through the

lubricator, in order to overcome the stoppage In the cylinder

pipes due to the back pressure from the steam chests while the

throttle is open. By connecting the lubricator to the dry pipe,

the opening of the throttle insures a pressure on the oil which
is said to cause regular feeding of the lubricators. This Is an
improvement upon the Tippett attachment illustrated In our
issue of October 1897, page 355.

Mr. Robt. Andrews, vice-president of The Safety Car Heat-
ing and Lighting Co., said a few days ago that his company could

find no fault with business done in '97, despite the hard times.

The company equipped 1,584 cars with the Pintsch system of

lighting during the year. The work done for the United States

Light House Department includes the equipping of ninety-

four buoys, two beacons and two lighthouse tenders with

the Pintsch light. A total of 11,112 cars are so equipped in this

country and 83,500 throughout the world.

Dispatches from Philadelphia state that the Pennsylvania

Railroad has placed orders for 100,000 tons of 100-pound steel

rails, as follows: Pennsylvania Steel Company, 25,000; Cam-
bria Iron Company, 25,000; Carnegie Steel Company, 30,000;

Lackawanna Iron Company, 5,000, and the Illinois Steel Com-
pany, 15,000 tons.

Mr. John A. Walker, vice-president of the Joseph Dixon

Crucible Company, says, in a recent communication: "The
industrial triumphs of 1S97 are important. In this year the

business cloud passed away and another era of prosperity,

hopefully of long duration, opened. Export trade was larger

in the fruits of the harvest, and particularly in manufactured
goods, than in the history of the country. Americans are com-
peting in every market. American motc^ won the order in

London. On a bridge in Holland an American firm was the

lowest bidder. American steel rails go regularly to China,

Japan and India. For the Dixon Company, we have shared

in the general prosperity. The year has been an agreeable

one, the future looks rosy to those who have eyes to see. Per-

haps the outlook was never more inviting. Never were there

so many roads open to wealth to those who know how to

find them."

There is no novelty about oil distributing systems, which
make use of piping and the force of gravity to carry lubri-

cants from a central source of supply to the various bearings

in a room full of machinery or to the bearings of a large engine,

but the application of compressed air to such distribution is

novel. The Q and C Company, of Chicago, has recently intro-

duced a pneumatic lubrication system, whereby oil is forced

through piping to various bearings, and by return piping, it is

carried through a filter and back to the supply resenolr again.

The pressure feature of the system renders it applicable in a

marine engine room, where a gravity system would not work
on account of the rolling of the vessel. It may also be used
in places where the supply must be below the level of the

bearings to be lubricated. The system is described in a circular

which will be sent upon application.



72 AMERICAN, ENGINEER CAR BUILDER AND RAILROAD JOURNAL.

The American Balance Valves manufactured by the Ameri-

can Balance Valve Co., of Jersey Shore, Pa., were specified

for the locomotives building at the Schenectady Locomotive

Works for the Northern Pacific Railway referred to elsewhere

in this issue. They will also be furnished for the 8-wheel loco-

motives by the same builders for the Imperial Government
Railway of Japan, illustrated elsewhere in this issue.

William H. Wood, engineer and builder of special machinery.

Media, Pa., reports that he has recently furnished one of his

hydraulic riveting and flanging plants to the Gaar Scott Co.,

of Richmond. Ind., and one of his patent 1,100-pound single

standard steam hammers, and a hydraulic multiple punch, to

the Fox Solid Pressed Steel Co., of Joliet, 111.; also a hydraulic

riveting plant to Messrs. H. B. Beach & Sons, of Hartford,

Conn., and a 12-foot hydraulic riveting plant to the Dickson

Locomotive and Machine Works, of Scranton, Pa. One hy-

draulic upsetting machine and an 18-inch horizontal hydraulic

draw bench, 10-foot stroke, both for the National Tube Works
of McKeesport, Pa. One 800-pound steam hammer to John

Muirhead & Son, of Pittston, Pa. One 10-foot hydraulic rivet-

ing and flanging plant to the Enterprise Boiler Co., of Toungs-

town, Ohio. One hydraulic riveting plant for Borger Bros.

& Co., of Columbus, Ohio. One hydraulic pressure pump
for the Cooke Locomotive Works, of Paterson, N. J., and one

of the largest hydraulic riveting plants made for the Chas.

Hillman Ship and Engine Building Co., of Philadelphia, Pa.;

also one 1,100-pound patent single standard steam hammers for

the Du Bois Iron Works of Du Bois, Pa., and a large number
of patent hydraulic automatic safety valves for the foot of

accumulators and pressure reducing valves for riveting ma-
chines for a large number of firms. This list speaks well for

the business that Mr. Wood is doing.

The Magnolia Metal Company has an extensive trade in the

United States and Canada as well as abroad and during the

past few years numerous infringement cases have arisen with

those who have made fraudulent use of their trade marks
and infringed their patents. An injunction was granted on

December 15, 1897, by Lord Chief Justice Russell in the Queen's

Bench Division of the High Court of Justice, London, England,

enjoining the Tandem Smelting Syndicate, Ltd., and restrain-

ing them from passing off their metal for Magnolia metal, it

being made up in such a way as to counterfeit Magnolia metal.

A few months ago the Globe Engineering Co., Ltd., of Man-
chester (now in liquidation), shipped a quantity of metal to

a firm in South Africa on an order for Magnolia metal. The
metal sent to fill this order was made up into ingots to rep-

resent the well-known ingots of Magnolia Anti-Friction metal.

They bore the words "Magnolia Anti-Friction Metal," but the

trade mark, the magnolia flower and the words "patented

June 3, 1890," were not imprinted upon them. The purchaser

brought an action in the High Court of Justice, at the Man-
chester Assizes, against the sellers and judgment was given

in his favor by the arbitrator to whom the matter was re-

ferred. The Magnolia Metal Co. has called our attention to

the matter and desires to warn the public, through our col-

umns, against fraudulent imitations. Genuine Magnolia Anti-

Friction metal is made up into bars of which the accompanying
engraving shows the appearance, and the trade mark, which
is also shown herewith, together with the name of the con-

cern is always stamped on the bars and on the boxes in which
they are shipped. In addition to this the following words are

stamped upon the under side of each bar: "Patented June 3,

1890," and "Manufactured in the United States." The trade

mark is registered in every civilized country. The company
informs us that similar frauds are being perpetrated in this

country, and they offer a reward of one thousand dollars for

the arrest and conviction of any individual or firm infringing

their trade mark or patents.

©HIT ilit'jcctorii

OF OFFIOIAIi OHANQES IN JANXIABT.

Chicago, Peoria & St. Louis.—The office of General Manager
H. W. Gays, of the Chicago, Peoria & St. Louis and the St.
Louis, Chicago & St. Paul, will be transferred from Springfield,
111., to St. Louis.

Central of Georgia.—The announcement in our last issue that
J. H. McCann succeeded W. H. Stulb as Master Mechanic at
Augusta, Ga., is incorrect. Mr. Stulb is succeeded by Mr. P.
J. Milan.

Chicago & Northwestern.—Mr. Hiram R. McCullough has
been made Third Vice-President, to succeed Mr. H. G. Burt, re-
cently elected President of the Union Pacific.

Chicago, St. Paul, Minneapolis & Omaha.—Mr. J. C. Stuart
has been appointed General Superintendent, he was formerly
Superintendent of Galena division of the Chicago & North-
western.

Gulf, Colorado & Santa Fe.—Mr. T. O. Wood has been ap-
pointed Purchasing Agent, with headquarters at Galveston,
Tex., vice Mr. W. E. Hodges, General Purchasing Agent, re-
signed.

Holly River.—Mr. Charles M. Warner has been elected Vice-
President, vice Mr. C. R. Elliottt.

Illinois Central and Yazoo & Mississippi Valley.—Mr. David
Sloan has been appointed Chief Engineer of these roads.

Illinois Central.—Mr. C. A. Beck, heretofore Assistant Second
Vice-President, has been appointed General Purchasing Agent,
with oflSce at Chicago, 111. He has been succeeded by Mr. John
F. Wallace, who was formerly Chief Engineer of this road.

Iowa Central.—Mr. C. W. McMeekin has resigned as Chief En-
gineer of this road, to accept a position with the Anaconda
Copper Mining Co., at Anaconda, Mont., and the office of Chief
Engineer has been abolished.

Kansas City, Pittsburg & Gulf.—Mr. F. Mertsheimer has been
appointed General Superintendent. He was formerly Superin-
tendent of Motive Power of this road.

Kansas City & Northern Connecting.—Mr. F. Mertsheimer,
who was recently appointed General Superintendent of the
Kansas City, Pittsburg & Gulf, has also been made General
Superintendent of this road. Mr. T. C. Sherwood has resigned
as General Manager to engage in other business, and the title

has been assumed by Mr. Robert Gillihan, General Manager of
the Kansas City, Pittsburg & Gulf.

Lawrence & Emporia.—Mr. Hiram P. Dillon has been appoint-
ed Receiver.

Leighh Valley.—Mr. Robert H. Sayre has been appointed
Assistant to the President. H'e was formerly Second Vice-Pres-
ident, and is succeeded as Second Vice-President by Mr. J. B.
Garrett, formerly Third Vic6-President.

Louisville, Evansville & St. Louis.—Mr. Elliott Holbrook.
Superintendent, with headquarters at Princeton, Ind., will in

addition to his present duties assume charge of the engineer-
ing, bridge and building departments, with title of Superintend-
ent and Chief Engineer, with office at the same place.

Maricopa & Phoenix & Salt River Valley.—Mr. C. C. McNeal
has resigned as General Superintendent.

New York & Ottawa.—Mr. C. B. Hibbard has been appointed
Superintendent and Master Mechanic, with headquarters at
Moira, N. Y., succeeding Mr. E. La Lime, resigned.

Omaha, Kansas City & Eastern.—The following appointments
and changes have been made: Mr. Robert Gillihan has been
appointed General Manager and Chief Engineer, with head-
quarters at Kansas City, Mo.; John M. Sevin, heretofore Gen-
eral Manager, has been made Assistant General Manager and
General Superintendent, with headquarters at Quincy, 111.; John
Voorhis has been appointed Division Master Mechanic, with office

at Quincy, 111.; E. M. Collins has been made Assistant Chief
Engineer at Trenton, Mo.: C. E. Soule has beeen made Super-
intendent, with headquarters at Quincy, III.; W. N. Allen has
been appointed Stationer, with office at Kansas City, Mo.

Randsburg Railway of California.—Mr. Edgar Van Etten has
been chosen President. He was formerly General Superintend-
ent of the New York Central & Hudson River.

South Carolina & Georgia.—Mr. James Meehan has been ap-
pointed Superintendent of Motive Power and Machinery, with
headquarters at Charleston, S. C, in place of Mr. J. H. Green,
resigned.

Southern.—Mr. A. H. Plant has been appointed Auditor, with
office at No. 1300 Pennsylvania Avenue, Washington, D. C. Mr.
Frank S. Gannon has issued the following general order, the
offices of Mechanical Engineer, General Superintendent, Super-
intendent of Transportation, General Storekeeper, and Fuel
Agent will be abolished, and the Chief Engineer will be relieved
of the charge of maintenance of way.

St. Louis Southwestern.—The headquarters of Mr. H. G. Kelly,

Chief Engineer, have been removed from Texarkana, Tex., to

Tyler, Tex.

Wisconsin & Michigan.—Mr. John Bagley, Vice-President, and
Mr. J. N. Faithorn, General Manager of this company have
resigned their respective positions, and will be succeeded for

the present by Mr. S. M. Fischer, who is President and
Treasurer of the company, with headquarters at Chicago.
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CONCORD SHOPS—BOSTON & MAINE RAILROAD.

Last month a general description of these shops, illustrated

with an inset, was presented simultaneously In the "Amer-

ican Engineer,' and the "Railroad Gazette," by special ar-

rangement. The description is continued in both papers by

a presentation of some of the features of the locomotive shop

and planing mill. The electrical worlc, including the genera-

tors and motors, the power-house and the steam distribution

systems, will be described in a subsequent issue.

LOCOMOTIVE SHOP.

The machine, erecting, boiler and tanli shops for locomotive

work are all in one building. The erecting shop occupies the

central portion of the main building, which is 305 feet long

by 130 feet wide. The wings, 30 feet wide, on each side, are

used for the machine shop, while the boiler and tanli shop

occupies an extension of the central portion of the building,

105 by 70 feet at the south end. This arrangement is ad-

mirable, and is worthy of attention by all who are contem-

plating the building of new shops. Its chief merits are con-

centration of all of the locomotive worli in a one-story building,

without separating the parts of the shop unduly and an excel-

lent track arrangement combined with a convenient and ef-

ficient crane system, which is made to serve alike the main
locomotive shop and the boiler shop. The whole plan is spe-

cially well adapted to electrical distribution, and the arrange-

ment of the machinery in two wings renders it easy to sub-

divide the power into favorable units.

The advantages of three longitudinal pit tracks in the

erecting shop as well as that of extending one of them through
the entire building from end to end have been already noticed.

The plan adopted for these shops has the additional recom-
mendation of placing the locomotives very near where
the work is done. It wiU be understood that locomotives are
taken into the shop on the center track, where they are dis-

mantled, after which they are taken across to one of the work
tracks by the electric cranes as illustrated in the accompany-
ing photograph, showing a locomotive in the air. There is

room for seven locomotives on each of the work tracks, mak-

ing fourteen that may be given general repairs at once, and

in case of emergency the center track may also be used for

repair work.

The rails for the work tracks are laid on heavy stringers,

which are supported by 16-inch brick walls, forming the

sides of the pits. Tlie floors of the pits are of brick and

are divided into water sheds, with drains every seventy feet,

to insure dry floors for the workmen. At 35-foot inter-

vals pockets made of 16 by 40-inch cast iron boxes are

located in the pit walls toward the center of the building

and to these are In-ouglit water, air and steam pipes from the

supply pipes in the center pit, the locations being convenient-

ly near the fire boxes of the locomotives. The pipes supplying

these pocket connections pass from end to end of the shop

tluough the center pit. The tilling, washing out and testing

of boilers may be done witliout moving them from the work
tracks. These pits and pockets are shown in the drawing.

At the center of the building a cross pit connects the two
steam heating coils under the shop tracks. This pit is used

for the heater pipes that corue into the building through the

pit under the center track, and they are also used to convey

air and water pipes to the sides of the building, jilong which
these pipes extend on the roof trusses, tees being provided to

bring them to the floor at each section, so that air and water
may be had at many points atwut the building.

The numerous and easily accessible benches are worthy
of notice. There are eiglit on each side of the shop, and
their close proximity to the engines undergoing repairs is a
matter of considerable importance. They are placed be-

tween the crane supports, every other space being left vacant

for gangways. The toolroom is about 20 by 45 feet in size

and is located on the west side near the center of the build-

ing. South of this are two large vise benches, beyond which
is the air-brake room, 20 by 20 feet in size, with provisions for

holding 30 pumps at once.

The floor of the shop is of concrete, over which rough planks
are laid in hot pitch, the top course of the floor being of one
and one-eighth inch floor boards.

The motors for driving the machinery in the wings are

located beside the center door of the building. The one on
the east side, which drives the heavier machinery, has a capac-
ity of 30 horse-power, while that on the west side, driving the

lighter machinery, is a 20 horse-power motor. This gives two
power units as far as the motors are concerned. They will

be fully described later. The shop is again divided into north
and south sections on each side by means of WorraU clutches

on each side of the driving pulleys, which gives four shaft
units, any of which may be disconnected when not in use, and
the friction of the shafting as a load on the generators saved.
In passing, it is well to mention that while a more minute sub-

division may appear to many as a desirability in such a shop,

it was not considered advisable for two reasons; the machin-
ery could be so grouped as to make it usually necessary to

run a whole or nearly a whole group at the same time, and
the high cost of Slipplying small individual motors to each
machine or to a small group of machines, prevented further

subdivisions. The cost of a small motor is much greater pro-

portionately to its size than that of a larger one, and even if

the larger motors must run lightly loaded at times, this plan
was thought to be the most convenient for this case. One of
the best features of electric distribution is that with the plant
once installed any number of plans may be tried, and if fur-

ther subdivision appears advisable, there is nothing to pre-

vent carrying it out. With a motor to each machine the power
considered individually is so small that the cost for motors
would be enormous and not warranted by advantages gained.
The line shafts run at a speed of 200 revolutions per min-

ute, and all four of the sections are practically alike. The
first length on each side of the clutches is 12 feet, foUowed by
eight lengths of 16 feet. The supports are double brace-drop
hangers, each placed four feet on either side of the trusses, or
eight feet apart All main-line shafting In this building is
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2 11-16 incbes in diameter, except the head shaft, at the

clutches, which is 2 15-16 inches in diameter. The motors are

mounted on wooden frames, to raise them from the floor and

the switches and fuses are conveniently arranged.

The grouping of the machine tools was done with a view

to economy in use of power when an emergency necessi-

tates running "overtime" at night or on Sundays. It will be

seen that an ideal arrangement must exist somewhere be-

tween the single motor and the individual motor plan, and
that the arrangement of the tools has much to do with this

question. The northeast section is occupied by planers, shapers

and milling m.achines, and from the drawing it will be noticed

that as much space as possible was left between the machines.

One of the heaters is located in this section. The southeast

section is wholly given up to the wheel and axle work. The
driving wheel lathes are near the east wall, and directly oppo-

site is a 300-ton hydraulic wheel press. Just beyond these

are the axle and crank-pin Lathes, and the hydraulic car wheel
press, while opposite these are the car wheel boring mills and
wheel lathes. This work is kept in one section, because wheel
work forms the most important class of repairs; many en-

gines come in for this work that are in fair condition other-

wise. The northwest section has the engine lathes in two
double rows, with universal drills, milling machines and bor-

ing mills at the south end. The water closets are located

at the south end of this section, as shown on the plan. The
southwest section, besides providing for the tool room and
air-brake room, contains the brass working tools and bolt cut-

ters. The bolt cutters are so arranged as to admit car and
tender truss rods 40 feet long. At the vise benches, between
the tool and air-brake rooms, 18 men are accommodated.
The arrangement of the boiler and tank shop appears on the

plan. The shafting and machinery is driven from the south-
east section of the machine shop by tight and loose pulleys,

except the large rolls, which are driven by a direct connected
20 horse-power Westinghouse motor. The tools in this shop
are all modern, and their locations provide for handling large
boiler plates, some of which are nearly 8 by 23 feet in size.

There are flange and straight punches, a plate planer, rolls,

drills and bending clamps. The heavy lifting in this shop is

done by the large electric cranes, while pneumatic hoists, post
cranes and runways are employed throughout the shop for
light work. The west side of the boiler shop is left vacant ex-
cept at the extreme south end, where the flue scarfing, welding
and testing machines are placed. The flue rattler is outside the
building near this corner.

Of the machinery in this shop the Putnam Machine Com-
pany, of Worcester, Mass., furnished a No. 2 universal mill-
ing machine and the 300-ton hydraulic press. The Pond Ma-
cliine Company, through Messrs. Manning, Maxwell & Moore,
of New York, furnished a 36-inch planer with two heads; the
Niles Tool Works, of Hamilton, Ohio, furnished one set of No.
4% bending rolls to take plates 12 feet long between the hous-
ings, the rolls being 12 and 9 inches in diameter, driven, as
stated, by a 20-horse power electric motor, a universal radial
drill with five-foot arm and swiveling head, a pair of bending
clamps for 12-foot plates and a plate planer to plane plates 12
feet long at one setting, and plates of any length by resetting,
the carriage cuts in both directions. Messrs. Long & Alstatter,
of Hamilton, Ohio, furnished a No. 2 flange punch with a
seven-inch throat, capable of punching a one-inch hole in a
one-inch plate and having a pull-off attachment. They also
furnished a single punch and shear with 48-inch throat.
Messrs. Bement, Miles & Co., of Philadelphia, furnished a 46-
inch double car wheel lathe, used for wheels 42 inches In diam-
eter. This has a caliper attachment and it is reported to
average one hour flve minutes in turning a pair of steel tired
wheels. The other machinery is shown on the plan of this
shop and the locations and list of tools are numbered to give
an idea of their arrangement. This shop is lighted by 28 arc
lamps and there are also 75 incandescent lights In use about
the machines and locomotives.

Electric Cranes.—The importance of crane machinery in

such a shop warrants a description in considerable detail. The
inset accompanying the previous article presented a half cross

section of the locomotive shop, showing the crane supports,

which are independent of the posts of the building and bring

the tops of the traversing rails 24 feet above the shop floor.

This equipment was furnished by William Sellers & Co., of

Philadelphia. The crane bridges are of steel, the spans of the

bridges being 66 feet 4 inches from center to center of carry-

ing wheels, while the lift is 25 feet. Each crane has one

trolley with a lifting capacity of 60,000 pounds, a lifting and
lowering speed of 12 feet per minute under full load, a bridge

traveling speed of 200 feet per minute, while the trolley travel

is 100 feet per minute. The trolley is also geared to handle

loads of 6,000 pounds at a lifting speed of 48 feet per minute.

The bridge consists of two plate girders reinforced with ver-

tical stiffening angles at short intervals, and carrying upon
shelf angles near the lower flanges the rails upon which the

trolley runs; these rails are of ample section and are riveted

to the shelf angle and bolted through packing blocks to the

stiffeners on the outside of the web. The two girders are con-

nected over the top through their entire length by heavy
cross and diagonal bracings, forming a horizontal girder, and
at their ends by diagonally braced end frames; diagonal struts

from the cross braces of the horizontal girder to the lower

chords of the main girder maintain the vertical alignment.

Each girder is riveted up complete, but the connections be-

tween them are secured by turned bolts fitting in reamed
holes, avoiding the necessity of field riveting when the crane

is erected. The steel used in the bridge has an ultimate ten-

sile strength of about 60,000 pounds per square inch, an elastic

limit of 50 per cent, of the ultimate, and an elongation of 20

per cent, in eight inches. The bridge parts are so propor-

tioned that the maximum strains will not exceed 10,000

pounds per square inch in compression and 12,000 poimds in

tension with the full load, and due allowance is made for

strains produced by the inertia of the trolley. A foot-board

or gallery is provided on one side, running the whole length

of the bridge, affording an easy means of access to the bridge

motor and squaring shaft.

In this construction the two girders are combined to form
a single compound beam of great lateral stiffness. The bridge

girders are made to project over the runway rail so as to rest

thereon in case of accident or derailment, and as the drop
would only be about an inch no harm would result even if the

crane were carrying the full load.

The bridge is carried upon four wheels, which are fast upon
short axles, the bearings for which are placed on both sides

of the wheels and are attached to the end frames and bridge

plates projecting from the bridge girders. The vertical thrust

of the axle bearing is taken upon heavy abutment plates, which
are riveted to the bridge. The axle bearings are provided
with grease boxes filled with woolen waste. One of the axles

at each end is provided with a large gear wheel connected by
a suitable train of gearing with a driving shaft extending the

whole length of the bridge, supported in self-oiling, adjustable
bearings, and the shaft is driven by a motor situated near the

center of the bridge. The bridge wheels are 37 inches in diam-
eter on the tread, with cast centers and steel tires shrunk on.

The wheels are provided with double flanges. The use of such
large wheels insures easy driving and the steel tires form a
durable tread.

The trolley with its hoisting and traversing machinery runs
upon rails within the bridge. The frame or housing is com-
posed of built-up steel beams and plates resting directly upon
the axle bearings. Upon its upper surface it carries the vari-

ous bearings for the drum shaft and machinery. The trolley

wheels are fast upon the axles and are 21 inchee in diameter,

steel tired, with double flanges. All the pinions in the hoist-

ing train are of steel, and also the large gear-wheel on the

drum. All high-speed gears have cut teeth. There are no
bevels, worms or worm-wheels. The Sellers' well-known auto-

matic retaining clutch forms a part of the hoisting train;
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its action Is positive and noiseless and it supports the load

securely without any action on tlic part of the operator.

Tlie hoisting drums have right and left-liand continuovis

grooves. The load is carried on four parts of one-inch cliain,

wliich is amply large for the worl<, and has a large factor

within the limit of its test proof-load; it is of Uradlee & Co.'s

special "D. B. G." grade. Two chains are used, one end of

each being fastened to the drum and tlio other to a li.xed

point on the trolley by means of an eye-liolt, permitting the

adjustment of the chains to equal length. The chains are laid

so that the pressure is brouglit on each llnlc in the directinn

of its greatest strength, and without tendency to deform tlie

chain.

The hoisting drum and chains are arranged to wind in such

a manner that the load must always raise and lower In a

vertical line without tendency to twist the block or to tra-

verse it sidewlse, consequently the most delicate movements

can be peinformed with certainty.

Each crane is worked by three two-phase alternating cur-

rent motors of the Tcsla induction type, furnished by the West-

inghouse Electric and Manufacturing Company. A No. 4 motor

is applied to each crane for hoisting and lowering, a No. 3

is used for bridge travel and a No. 1 for the trolley travel, six

motors being used for the two cranes. These motors are sim-

ilar in general to those used to drive the shops, except as to

the winding. The crane motors are not of the constant-speed

type, this feature being sacrificed to a certain extent in

order to obtain sufHcient starting torque in the lifting of heavy

loads. The variation in tlje speed Is aiiout 30 per cent, from
the normal of the constant speed motors of these sizes.

The motors operate on 400-volt circuits with two-phase cur-

rents having 7,200 alternations. Each motor has a Westing-

house controller placed within easy reach of the operator.

Each motor has three fuses and a treble pole-knife switch.

THE PLANING MILL.

The planing mill was the subject of considerable study with
particular reference to the arrangement of the machinery in

order to avoid all unnecessary handling of material. This
building is by far the most interesting of those of the car
department, and it will be the only one described In detail.

By reference to the inset accompanying the previous article

Passenger Car Paint Shop Showing Stagings.

it will be seen that one of the yard tracks enters the north

end of the mill and extends a distance of 100 feet into the

.

building. This is for the purpose of taking loaded cars direct-

ly to the first machines upon which the heavy work of the

null is done. Power is supplied by a 125-horse power Arm-
lugtou & Sims engine, running at a speed of 268 revolutions

per minute, located In the northwest corner of the power
house and belted directly to the shafting of the mill. This
is tlie only case In the whole plant where an engine Is directly

belted to its machinery and in this case advantage was taken
of the favorable location of the mill for the direct connection.

The shafting of the mill is in 12 transverse lengths spaced about

20 feet apart, except the three lines at the north end. All of

the shaft lines except three have Worrall's clutches for the

purpose of cutting out the friction of the sliafts and belt.s that

arc not needed. The location of these clutches are Indicated

by the letter "A" on the plan of the mill. The planing mill

shafting Is 2 11-16 Inches in diameter except the head shaft,

which is 3 7-16 Inches, and the lines of shafting are belted In

series.

The mill is 300 feet long by 60 feet wide, which is a favor-

al)le shape for liandling lumber in a regular course from the

first machine to the last one used upon It, without either plac-

ing it upon the floor or retracing any of the movements. The
location of the building is also favorable to economical oper-

ation, .OS it lies between llie dry house and the car repair

shops. It will be of Interest to follow the programme of oper-

ations of certain materials passing through the mill. Side

Planing Mill from North End.

sills represent a class of parts to which intermediate and

center sills, side plates and other long pieces belong. These

are brought to the end of the shop on push cars or in car-

load lots. The pieces enter the shop through a port hole

through the wall in the nortliwest corner of the building, as

seen in the plan. This port hole is provided with rollers

over which the timber passes on Its way to the large Berry

& Norton four sided planer (Indicated as No. 4 in the plan),

which is placed 60 feet from the north end of the shop.

Here the sills are planed on four sides to the required di-

mensions and the ends are cut off and squared on the cut-

ting off saw. No. 3. 69 feet beyond the planer, the distance

being sufficient for timber 70 feet long without backward

motions. The timl>er next passes In a direct line to the

bull-nosed tenoning machine, No. 2, where It is tenoned.

It Is then placed on horses and "laid out" or marked for

further work, whereupon it goes either to the combination

mortlser and borer. No. 1, or to the large hollow chisel mor-

tiser and borer, No. 14, for finishing. It passes out of a

port hole at the south end of the shop and is received on

a push car for the car shop or loaded Into a box car for

shipment, as the case requires. It will be seen that the

heavy timbers are neither laid on the floor nor zig-zagged

about the shop, but pass in almost a perfectly straight path

from end to end of the building.

It would be Interesting to follow the course of draft

timbers, which will be sketched very briefly. They enter

the shop on push cars. They are planed on all sides by
planer No. 4 cut off square at the ends on No. 3, tenoned

on No. 2, gained as required and the boring and mortising

are done on No. 33, which completes them. They pass out

of the mill door on trucks.

Much of the heavy car work for the road will be done here

and the handling of large quantities of such material as freight

car decking has been admirably provided for. This mate-

rial Is generally two inches thick. It is brought into the

mill on a flat car with an empty flat car in front of it. The
decking is handed to the attendant of the large matcher.

No. 32, who puts it through the machine. A helper hands
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it to a laborer on the empty car, where it is loaded for

shipment or for use in the repair shop. It would require

much space to give the course followed by other parts, but

enough is said to show the principle of labor saving em-

ployed here, and to call attention to the great importance

of planning the arrangement of the machinery with a view

of making every motion coimt in the finished product. Mr. John

Chamberlain, Master Car Builder, kindly furuished the plan

of the mill and Mr. E. T. Miller, Chief Draftsman in the

Car Department, explained its operation. The location of

the machinery is shown in the plan and its operation will

be clear when the different uses to which the machines are

put are considered. These are all indicated on the drawing.

The power plant and its electrical and steam power equip-

ment, the heating and lighting systems will be described in

the next issue.

(To be continued.)

REMOVABLE COVERING FOR LOCOMOTIVE BOILERS.

Whatever may be thought of the reasons for the breaking

of locomotive staybolts, it is universally admitted that the

drilling of test holes and frequent and regular inspection are

box between the running boards. The sections are framed
in 1^/4 by ly^ by %-inch angle irons, secured at the corners

by %-inch iron gussets, riveted to the angles. The two side

courses are of tire felt IH inches in thickness, while the

longer course, going over the top of the fire-box, is made of

the ordinary lagging with a sheet covering. The attachment

of the sections is made by means of hooks riveted to the

sheets and attachments to the running boards are made by
means of bolts and lugs, which may be tightened to any de-

sired extent.

In order to prevent the fire felt from falling out of the

frames when removed wire netting of 1-16-inch soft iron wire

with 3 by 3-inch mosbes is woven into the angle iron frames,

1/4-inch holes being drilled through the angles for this pur-

pose. Tl)e lengths of the sections of removable covering vary

with the different types of engines, and this dimension is

shown at "A" "A" in the drawing. (.The portion inside of the

cab is put ou separately, and when three feet or less in width

two hooks are used, as shown in the drawing.) For the cover-

ing outside of the cab, when the distance "A" is less than 4 feet

6 inches 1he removable covering is made in one section, secured

by three hooks at the top and by three clamps at the bottom ot

the sections. When the distance exceeds 4 feet 6 inches the

—When-3-feet
and less use two
hoofts as shown
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TOP HOOK

T^

METHOD OF SECURING CORNERS

OF ANGLE IRON FRAME

CLAMP APPLIED TO RUNNING BOARD

Removable Boiler Covering.—Northern Pacific Railway.

BAND HOOK PLATE

necessary to guard against their failure in service. In order
to permit of easy examination of all the staybolts in the boil-

ers of locomotives a plan has been adopted for removable
lagging upon the Northern Pacific Railway, a drawing of

which was kindly furnished by Mr. E. M. Herr, Superintend-
ent of Motive Power of the road.

This plan consists in putting on the lagging over the fire-

box, both inside and outside the cab, from the ruuuing
board on one side to the same level upon the other side in

removable sections. The object of the arrangement is to ren-

der the attachment and detachment of this lagging as easy
as possible in order to decrease the difliculty of inspecting
the staybolts. The lagging is made up in rectangular panels,

three of which attached .at their ends extend over the fire-

covering is made in two sections and secured as shown in the

drawing. At the vertical joints between the sections, cover-

ing strips are provided, which are connected by hooks similar

to those used in connection with the sections themselves. The
jletails of the construction of the hooks and the frame require

no further explanation. It is understood that this system

of covering is applied to all classes of locomotives on this

road.

In discussing the end of the great engineer's strike, our Eng-
lish contemporary, "The Engineer," says: "There is no longer
anything to arrest the introduction of such systems of work-
ing as will augment and cheapen machinery, and so place us
once more in a. position to compete with the most go-ahead na-
tion on the fact of the earth." This is Ji high compliment to
the United States.
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THE CONSTRUCTION OP A MODERN LOCOMOTIVE.

By Motive Tower.

Introductory.

Higher speeds, licavier trainloads, greater economy in fuel

consumption and cost of running repairs, and consequent re-

duction of cost per engine mile, all more or less the result of

compel illou, together with a keener knowledge of the locomo-

tive and its peculiarities, have nsulted in the development in

this cliaractcr of rolling stock nl a machine which we will

term a "modern" machine of its kind, capaliie of meeting these

requirements, and vastly superior and different in much of

its detail from the locomotive of years ago. A close observer

of the various interests directly concerned with the construc-

tion of this type of machinery must have noted that, in a

general sense, the progress or evolution from old-time methods

to modern ones, born of the creation of the modern locomotive,

is of far more recent date than that with which the

locomotive of to-day is credited.

In speaking of the constructive side of the question, not only

the construction of the engine itself must be considered, but

this must be upon such lines as will have a direct bearing on

the facility with which running repairs can be kept up and at

a minimum cost. Independent of the efficiency of the engine

or its economy In fuel consumption and in the interest of low

cost of repaii-s the modern locomotive must be designed and
constructed directly with a view of quick and cheap repairs in

the roundhouse. Loss of time in the roundhouse will entail a

proportionate loss of mileage and consequent earnings of the

engine, and a great deal of this time may be saved by adopting

designs and methods and a system of construction bearing this

phase of the question in mind. Interchaugeability of parts,

ease of removal of defective parts and replacement of new
ones, character of material and workmanship are potent fac-

tors in this line of economy.

It is not our purpose to describe the modern locomotive, but

rather to deal with its construction, following such modern
methods as have been found successful and which bear rela-

tion to the points referred to above; nor is it our intention to

emphasize the question of cost of manufacture; locality, facili-

ties, price of labor all having a direct bearing on the cost.

Questions of methods, rather than cost, will be considered. In

the construction of a modern locomotive, and considered from
a standpoint of manufacture, the questions of superintendence,

raw material, labor, fixed charges and output are vital to the

successful operation of the plant, and its organization or sub-

division of labor should be such as will provide the minimum
number of departments consistent with careful supervision of
the force employed in each, and with a view of keeping at a
low figure percentage for supervision charged on output.

We desire at this point to impress upon the mind of the
reader that he may thoroughly appreciate the aim which we
have in view in the following articles, that the most perfect
system an 1 complete in its detail is not always the most eco-
nomical, and that, from the standpoint from which we are
going to consider the question, that system is the most eco-
nomical which has the least amouut of detail, requires the
least amount of clerical labor, and in its working requires or
encourages the least amount of repetition; at the same time
providing, in the working of all of its departmental functions,
a complete and connective chain of evidence for the purpose
of record. In articles which will follow the various depart-
ments which we consider necessary for the successful carry-
ing out of the- economical construction of the modern locomo-
tive will be considered in detail and under their respective
headings. Inasmuch as the system which we propose is entirely
controlled aud operated by and from the ottlce, that portion
of the plant will receive our first consideration.

Office, Drawing Room aud Storehouse.
The general arrangement of the plant, governed by the

acreage or shape and size of the land on which shops are built,

will frequently decide the question of office, ilrawing-room and

storehouse being under one roof. It Is, however, our opinion

that, as far as the storehouse is concerned, it should be located

as near to the shops In which the material is used as possible,

and at the same time convenient to siding or track room for-

the unloading and the shipping of material. For the purpose

of making llic matter more comprehensive, however, we will

consider the office to include the drawing room and store-

house. The office will be considered as divided into three

princii)al departments:

First, the office proper, containing the general office, super-

intendent's office, with necessary clerks, etc., in which will be

conducted all of the general and supervisory business of the

plant, and from which all orders and instructions will be Is-

sued, and the ordering of all material will be provided for;

also a separate or accounting department, coming under the

direct supervision of a chief accountant or clerk. In this de-

partment all of the accounts and time records of the plant

will be kept, pay rolls, bills and costs made out, and such spe-

cial and general reports and records provided for as shall be

deemed advisable by the superintendent. This department

should also have charge of all the detail in connection with

the paying off of the men employed at the works.

Second, the drawing room, in which should be kept all

drawings pertaining to the plant and work under construction;

it should be equipped with the necessary force for carrying on

such work as would properly belong to this department, and

be in direct charge of a competent person, who shall report

to the superintendent. As will be hereafter explained more in

detail, the drawing room should make out all lists for mate-

rial, provide i)iece-work prices, and in a general way furnish

from its records and drawings all of the necessary .informa-

tion for the ordering and purchase of material uy the general

office, as well as the manufacture of that material into the

finished product by the shops.

Third, the storehouse, to which should be delivered, either

actually or nominally, all of the material received at the

works, provided with ample space, shelves and other facilities

for the storing of such material of value and of such size as

to render it inadvLsable to store at other points or in the open

air. The storehouse should have full charge of all material

received at the plant, whether actually stored within its four

walls or at various points throughout the works, and this mate-

rial remain in the custody of the keeper of stores, who should

have full charge and report to the superintendent until it is

withdrawn from stock on proper warrant issued to the fore-

man by the general office. The warrant, on presentation to

the keeper of stores, will be a record kept by him of material

delivered to any one department. This department should also

have full charge of all shipping and should make its reports to

the general office. Monthly records of stock on hand and daily

records of stock received and consumed are kept in this de-

partment. Certain classes of material will of necessity be

stored at various points throughout the works where it can
be conveniently unloaded, it is thoroughly practicaole to have
a man in charge of this material, as if it were included in a
building, and have his office located at a point near to where
the bulk of this material is stored. After the manner of

handling stock which is included in the stoi-ehouse proper,

this material shall be drawn from his custody on tha presenta-

tion of proper order cards or the ordinary verbal communi-
cation on the part of the foreman where the righi on the part

of the foreman to have this material is demonstrated by its

specification on the list In the hands of the man in charge

of it. This man should report to the keeper of stores

and be under his direct supervision. In this connec-

tion it is understood that no material of any kind can
be stored under the supervision of any one of the depart-

ments outside of the storehouse unless it has been drawn
from stock, on warrant issued from the general office, and
those warrants specifying the order for which it is to be used.

Too much stress cannot be laid on the care and storage of raw



80 AMERICAN ENGINEER, CAR BUILDER

material; not only its mere storage, but storage in such a way

tbat the various kinds of material are liept separate, and rec-

ords of quantities ou hand and quantities consumed in any

one month provided, which are of such nature that their relia-

bility are beyond question.

Inasmuch as all of the construction in a well-regulated shop

is carried on from drawings, it quite naturally follows that a

well-conducted drawing room, bearing proper relation to the

general office and shops, as it will be shown to bear in these

articles, becomes not only an exceedingly important, but one

of the first departments in the works to carry out any por-

tion of the system bearing on the construction of tae work in

hand, and for the purpose of illustration we assume that com-

plete drawings have been prepared tor a standard or modern

locomotive, and that they have been approved or passed upon

by the superintendent of the works as the drawings to be

used. These drawings need not exceed, for the large size, 12

by 18 inches, and it has been found that two sizes smaller

than this, each a multiple of the larger one, are ample for all

purposes. As far as possible, and consistent with the arrange-

ment of departments, these drawings should ilustrate group-

ings of the different operations performed and the different

kinds of material used in the various departments, with the

distinct purpose in view of avoiding as much duplication of

drawings as possible; in other words, it is desirable, as far as

possible, to supply each department with drawings illustrating

entirely and only the particular part of "^le work which it has

to do.

All drawings should be subject to the approval of the super-

intendent, generally requiring his signature. They should be

clearly dimensioned, but only such dimensions put on as are

required in the shop, and it should be distinctly borne in mind

that the men who use these drawings are not expected to

be mathematicians. Total dimensions over all should be pro-

vided and put on the drawings in the drawing room; and it

should never be necessary in the use of the drawings in tlio

shop that the men themselves should be required to add or sub-

tract for the purpose of determining an intermediate dimen-

sion. Each drawing should contain a note to the effect that

any absence of dimension information concerning it must be

had from the drawing room before the work progresses further,

and under no circumstances should a scale or rule be used for

the purpose of determining a missing dimension on a drawing;

and in fact, it has been found entirely unnecessary to make
any of these drawings to scale. Dimensions should not be

changed or placed on the drawings in the shops; whore changes

or additions are necessary the drawing room should be noti-

fied and the changes made there. Where a finish is to be made
to gauge a note should be added on the drawing to that effect

and the number of the gauge given. Kinds of material should

be distinctly specified, and in the case of castings the pattern

numbers should be given, or of forgings the forging numbers
given. It has been found to be a good plan also to put a

note on the drawings to the effect that the number of pieces

specified on that drawing are the number required for one en-

gine. The date the drawing is issued, and if it is a detail

made from a larger drawing, the number of that larger draw-
ing and its issue, should be inserted. The pai'ticular class of

engine for which the drawing is prepared can be put on the

outside margin, and a blank space, arranged so that it will

print white, can be left in the title for the insertion of another

class for which it may be desirable to use the drawing. A
small black dot on the tracing, and which will print white on
the blue print, for the purpose of inserting a shop initial, has
been found convenient as a means of preventing the exchange
of drawings from shop to shop and their being lost; not be-

cause of the value of the drawings themselves, but because, in

the event of change of design and the intention to withdraw
from the shops drawings which are obsolete to prevent mis-

takes, they can be traced and returned to the drawing room.
Where changes of design are necessary during construction,

the existing drawing should be called in and a new one issued

showing such change and a note made on the old one to that

effect, giving the number of the new drawing taking its place.

The new drawing should also contain an appropriate note in-

dicating that fact, and where special instructions have oeen

issued on the part of the superintendent or the customer for

whom the engines are being built, reference can be made on

both drawings to the letter or communication, which referred

to the change so made. The old drawings should under no

circumstances be destroyed, but kept ou file. All drawings

issued to the shops or to any department of the works should

be entered on some form of receipt and receipted for by the

foreman of the department to which the drawing goes. These

receipts can be printed on a small card, with blauk spaces for

the entry of the particular drawing and a space for the fore-

man's signature; the date on which the drawing is issued to

the foreman should also be put ou this card and a special space

across the end of the card left blank provides for the entry of

the date of its return. These cards are kept in the drawing

room in special compartments, corresponding to the division of

the departments of the works, so that at any time an inspec-

tion of the cards under any one department will indicate the

number and kind of drawings which that department may
have, unless it be the case that the cards indicate the drawings

as having been returned, in which case the cards will be kept

in a separate compartment. These cards are kept on file for

one year and then destroyed.

The drawings, being of small size, can be readily mounted

on either tin or sheet iron and varnished, and in this way are

very serviceable. At the completion of an order it may be

convenient to call in a great many of the drawings and re-

move the ijrints from these metal backs, using them for the

new series. It will, of course, be obvious that in many cases

in connection with locomotive work parts are similar in general

outline and only vary in dimensions, in which case the dimen-

sions on the drawing proper can be lettered and the various

dimensions for different classes of engines tabulated in sucli

w.iy as to reduce the number of drawings which would other-

wise be necessary. Fig. 1 illustrates one of the drawings re-

ferred to and Fig. 2 a form of receipt card, which will be found

satisfactory.

MODERN LOCOMOTIVE COMPANY.

Please furnisih for use in Shop.
for work on Class Locomotives

Furnished 189

Number
Drawer

Fig. 2.
Foreuian.

Possessing, as it does, more complete information regarding

the requirements in the way of material and parts than any

other department of the works at this stage, the drawing room
is required to furnish the general office with the necessary in-

formation for the proper ordering of material and parts re-

quired, and for this purpose prepares, so that prints can be

taken, a list, the headings and vertical divisions of which are

shown in Fig. 3. The information on these lists is secin-ed

from the drawing room and also from foremen of departments,

so that, in their complete form, they contain, in lue strictest

sense of the word, all of the material required for an engine.

In some cases, as, for instance, lumber, nails, pamt, varnish,

etc., the amounts given on the list for the first order of

engines must of necessity be approximate, but by the arrange-

ment of material and credit cards, which will be hereafter ex-

plained, any excess can be returned to stock and proper credit

given. We would state here that these lists, in their com-
plete form, in the form of prints issued to the general office

as information for ordering material, are used in the store-

house for checking up the receipt of material and also govern-
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ing the amount of material which can be drawn by the shops.

They arc also issued to the liead of each one of the depart-

ments ami are a Kuide to them for the material whicli they will

aslc for and draw from the slorehoiise. This will explain the

larse number and variety of lieadliife's provided, as illustrated

in Fig. 3. In the case of the general ollife, the "Numljer of

Pieces per Engine," "Number of Pieces Ordered," "Kind of

COUNTER BORE

3s'x ii.j'DeEp|

USE 2 PIPE •

PLUG-12 THDS

RIVET OVER NUT. USE 2% HEX. NUT 2 THICK

8 TH08. PER l" ^

TOTAL TAPER M IN 9.

SEE CROSS HEAD onAWINO.

FOR FITTING ROD.

FIT ROD % FROM SHOULDER
AND FORCE HOME. PRESSURE

NOT TO EXCEED 15 TONS.

2 THUS. STEEL. FINISH

CLASS.
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all work done and material used is to be charged for the infor-

mation ot the heads of departments. It will be obvious that any

other information which it may be advisable to have may be

inserted on these lists at this time. The lists in the general

office at their completion will contain all of the order numbers

and such other data and information as directly pertains to

the ordering of material and lue record of its ordering, and at

the completion of the order the lists which belong lo the gen-

eral office are filed with this information on them and liecome

a record of tnat particular order of engines. The lists which

have been returned from the shop, after the information con-

cerning weight rough, weight finished, etc., has been taken ofC,

may be destroyed. It will be obvious that in course of time

and because of the construction on repeated orders of a large

number of tlie same class of engines the information weight

rough and weight finished may become a jjermanent entry on

the tracings of the lists from which prints were made. Be-

fore orders for material are made out in the general office the

stock on hand which may be used for that particular order of

engines is carefully checked with the amount called for on the

lists and the difference or what is required ordered. This

amount is entered by the general office under the heading

"Number of Pieces Ordered." Entry can also be made on the

face of the list of the number of pieces found on hand at that

particular date; as tliis information is only interesting to the

general office, no special column is provided for this puriJose.

The columns headed respectively "Planing," "Boring,"

"Slotting," "Milling," "Drilling," "Grinding" and "Hand Fin-

ish" are intended to indicate respectively the prices paid for

each one of those operations on that particular piece opposite

to which the price is placed, and those prices are filled in by

the drawing room in connection with the foreman of the de-

partment in which that work is done. The.se prices should be

the result of very careful consultation with the foreman of

that department and a complete knowledge of the limit of his

facilities. Enough has l^een written concerning the establish-

ing of piece work prices to make it unnecessary to comment on
the method which can be followed in this case. Suffice it to

say that we consider that all of the operations indicated in the

headings on the list can be distinctly determined on a strictly

mechanical basis and according to the capacity of the ma-
chine, and that planing and slotting can be paid for on a basis

of so much per square inch, drilling on a certain included range
of diameters of holes per one inch of depth, and the other op-

erations in similar manner.

(To be continued.)

TEN-WHEEL PASSENGER LOCOMOTIVE—SOUTHERN
RAILWAY.

.The Richmond Locomotive Works have just completed and
delivered to the Southern Railway two large and heavy simple
passenger locomotives. These engines are of the ten-wheeled
type and weigh about 158,000 pounds in working order. The
general appearance of the engines is seen from the illustration

reproduced from a photograph kindly sent us by the builders.

We are also indebted to them for drawings of special features
herewith shown.
The engines are from designs of Mr. W. H. Thomas, Superin-

tendent of Motive I'ower of the Southern Railway, and are the
result of careful study of the needs of the heavy service re-

quired for the "Southwestern Limited," which is a heavy and
fast train, and owing to the very long and heavy grades on
portions of the run, the necessity for engines that will make
fast time up hill was felt. Recent trials of these engines were
very satisfactory.

The boilers are of the extended wagon-top type, with radial
staysand fireboxes over the frames, the working pressure being
200 pounds per square inch. The heating surface is 2,410.17

square feet, and the grate area 34.9, the ratio being 69.5 to one.
This is a very ample heating surface. The cylinders are 21
by 26 inches, the driving wheels 72 inches over the tires, and

the driving journals are 8V2 by 11 inches, running in solid

bronze driving boxes. The eccentric straps are also of bronze.

The driving and engine truck axles and crank pins are of steel.

The swing hangers for the engine truck are arranged in such

a way as to make use of the hangers on both sides of the

truck to resist the side motion on curves, and to tend to return

I lie truck to its normal position after passing the curve. This

feature is shown in the drawing of the truck hanging ar-

rangement, iu which it will be seen that the upper support for

tue lianger is on two pins instead of one. Ample motion is

provided for, and this plan is expected to reduce and prevent

swinging and "nosing" on tangents. The driving springs are

underhung with rods through the boxes.

The valve gear is also worthy of special notice; it is de-

signed to dispense with the very objectionable "long eccentric

rods" formerly tised iu this type, and also to avoid the compli-

cated style of gear that was designed to replace the long rods

by substittiting an intermediate or motion bar to clear the for-

ward axle and usng very short valve stems. It will be seen

by referring to the drawing that a very long valve stem is

tised on these engines, which is supported by a bearing on the

yoke, while at the same time the link is hung so far forward

that a fair length of eccentric rod is obtained. The rocker de-

rives its motion from a "return bar," and the whole device is

substantial and compact, but not comijlicated.

The main and parallel rods are of steel "1" section with

solid ends, except liack end of main rod, which is fitted with

a triple-bolted strap. The crossheads are of steel castings,

made solid and tinned on all bearing surfaces, and the pistons

are fitted with the usual taper and secured by Jamb nuts, dis-

pensing with keys and key slots. The cylinders are secured

to the smoke box by dotiltle bolting around the flanges, the

bottom of the smoke box being reinforced l)y a %-inch steel

plate to take bolts. The steam and exhaust pipes have four

anti si.x bolts, respectively, at the joints, and every precaution

has been taken to prevent the working or moving of parts from
lack of proper fastenings, or poor workmanship in fitting.

Owing to height of the boiler, a special dome Is designed to

take the safety valves and whistle. The throttle valve, .which

is the Southern Railway standard, is placed in the main
dome.

Westinghouse-American equalized brakes are applied to all

driving wheels, and Westinghouse automatic brakes to tender

wiieels. Automatic signaling device, Golmar bell ringer.

Leach's sanding device and other modern appliances are used

on these engines.

The tender tank is of 4,500 gallons capacity and ample coal

space is provided.

The tender has a heavy steel channel tender frame and
Southern Railway standard trucks. The rear of the tender

has a Janney-Buhoup three-stem coupling and the pilot has a

Janney coupler and Sontliern Railway standard fastenings.

Tlie principal dimensions follow:

General Description.

Type of engine ten-wlieel simple
r'lass of traffic fast passenger
<lauge standard
Fuel bituminous coal

Running Gear.
Driving wheels, diameter 72 inches
Trucli wheels, diameter 36 inches (McKee Fuller steel tired)
Tender wheels, diameter 38 inches " " " "

Journals, driving axles SMj by 11 inches
truck axles 514 by 10 inches

" tender axles 4% by 8 inches
Wheel base, driving 14 feet 7 inches

" truclv 6 feet 9 inches
" " total engine 26 feet 1 inch

tender 17 feet 3 inches
Weight in working order, on drivers 121,250 pounds

on truck wheels 36,7.10 pounds
" " " engine, total 168,000 pounds

Cylinders 21 by 2S inches
" distance center to center 87 inches

piston rod, diameter 3% inches
guides 2-bar type
connecting rod, length between centers 10 feet 4 inches

Valve gear, type shifting link motion
Valve ports..'. length, 19 inches; width steam, 1% inches:

width exhaust, 3 inches
Boiler, type extended wagon-top radial stay

diameter of barrel inside 60?i inches
thickness of barrel plates % inches

" thickness of smokebox tube plate % Inch
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Ten-Wheel Passenger Locomotive-Southern Railway.

u'-V Driving Wheel Base .(

Ten-Wheel Passenger Locomotive—Southern Railway.

^-»—Truck Base J

RADIUS OF LINK i' 6j

3-li' -3—11-

±iS

Valve Motion-Showing Connection Between Links and Rockers.

TEN-WHEEL PASSENGER LOCOMOTIVE-SOUTHERN RAILWAY.
W. H. Thomas, Superintendent Motive Pouer. Richmond Locomotive & Maohink Wobes, Builders.
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Boiler, height from rail to center line 8 feet i% Inches
length of smokebox 5 feet S 3-16 inches

'* working steam pressure 200 pounds
Firebox, type wide, with forged down frame

" length inside 10 feet
" width inside 3 feet 5% inches
'* depth at front 6 feet 3 inches
" depth at back 6 feet % inch

thickness of side plates % inch
of back plate % inch

" " of crown sheet % inch" "of tube sheet i* inch
*" staybolts 1% inch diameter, 4^4 Inch pitch
" water space, back and sides Z'A inches; front, 4 inches

Engine Truck Suspension.

Tubes, material charcoal iron, number, 295
diameter outside 2 inches; No. 12 B. W. G." length between tube plates 14 feet 4V4 inches

Heating surface, tubes 2,217.16 square feet
firebox 192.96 square feet

„
" total 2,410.12 square feet

Grate area 34.9 square feet
Miscellaneous.

Exhaust nozzle, diameter B% Inches
Smokestack, smallest diameter 16 inches

height from rail to top 15 feet 1% inches
Capacity of tank 4,500 gallons

THE GKEAT NORTHERN MASTODON LOCOMOTIVES.

In our January and February issues, a number of interest-

ing features of the two Brooks mastodon locomotives for the
Great Northern Railway were presented, and to these some
further notes are added.

The piston valves of these engines have some features which

are worthy of special attention, and they should be examined
by those who are eonsideriug the employment of valves of

this type in future designs. Attention has already been di-

rected to the bushings withiu whieli the valves move, and in

one of the engravings shown herewith it will be seen that the

packing rings for these valves are quite novel. The main pack-

ing ring is very wide and thin, it is so shaped that it cannot

catch in the ports and for this reason a reduction in the num-
ber of bridges may be made. This is important because of

its effect upon the paesage of steam, and it seems probable

that some such plan may be the means of avoiding the ob-

INITIAL PRESSURE 196 LBS.

M. E. P. >89.7 LBS,

Card No. l.-Full Size.

M. E. P. 12.5 LBS.

M. E. P. 13.7 LBS.

Cards from Engine Running Light.

M. E. P. — 6.5 per cent, of Initial Pressure.

struction to the steam which to some has appeared as a serious

disadvantage in connection with piston valves. Another fea-

ture of this packing ring construction is that the edge of the

vaJve which controls the admission of steam Is clear of the

end of the valve. This is new and it will probably tend to

still further reduce the resistance of the steam by admitting

it directly into tie ports without causing eddies around the

end of the banrel of the valve, which must occur to some ex-

tent when the packing rings are removed from the ends of the

valve. There are three packing rings, each cut in a different

INITIAL PRESSURE 201 LBS.

M. E. P 190 LBS.

SPEED 1 M. P- H.

MEAN CUT-OFF 30"

No. I

INITIAL PRESSURE 202 LB
M. E. P. 190 LBS.

SPEED 3

MEAN CUT-OFF 30"

No. 2

INITIAL PRESSURE 197 L8S.

M. E. P. 154.1 LBS.

SPEED 3

MEAN CUT-OFF 27
"

No. 3

INITIAL PRESSURE 201 LBS.

M. E. P. 179.0 LBS.

SPEED 3

MEAN CUT-OFF 24."

No. 4

RESSURE 201 LBS.

P. 155 LBS.

SPEED 3

CUT-OFF 18)4'

No. 5

INITIAL PRESSURE 196 LBS.

W^E. P. 111.0 LBS.

SPEED 3

MEAN CUT-OFF 11'

No. 6

INITIAL PRESSURE-'IBS LBS.

M. E. P.^SB'Ts lbs.

^^PEED 3
,M"EAN CUT-OFF 9

'

No. 7

INITIAL PRESSURE 184 LBS.

M. E^P^102.2 LBS.

SPEED 15

EAN CUT-OFF 12}4"

No. 8

Indicator Cards—Great Northern Mastodon Locomotive.

Ratio of IVI. E. P. to Initial Pressure-Card No. l, 96 per cent.; Card No. 2, 94 per cent.; Card No. 3, 94 par cent.; Card No. 4, i

80 per cent.; Card No. 6, 59 per cent.; Card No. 7, 48 per cent; Indicated Horse Power, Card No. 8, 1090

I per cent., Card No. 5,
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part of its circumference, and they are fitted together in such

ii way as to be held in place by a follower.

Some interesting inrtionlor cards, taken from one of these

engines, are reproduced in tlie accompanying engraving. These
are nndoubledly larger than were ever taken from a locomotive

liefore. Tliey show the enormous mean effective pressures

obtained at slow speeds, and the card taken at 15 miles ]K>r

hour records 1,090 horse power. Another card, taken with

the engine running light and the joint of the throttle valve

barely "broken," gives a rough idea, of the proportion of power
which the engine requires to move itself. The cards were not

taken in an elaborate or exhaustive test of the engine, the

chief object being to examine the action of the valve gear and
to ascertain the mean effective pressures and the power de-

veloped by the engine when working slowly at different points

of cut otf. The card at the speed of 15 miles per hour was
taken chiefly to show the effects of the exhaust passages. The

„.l^---'—1*7-.- -^-^
I

L 2h- %, \-J

Section Tliroiigh Piston Valve Packing.

largest card was obtained with a liberal supply of sand (the

Leach sander is used on these engines), and it was made when
pulling a heavy train up a hill. The engine probably will be

considered as "over cylindered," according to the generally ac-

cepted idea, but it is well to point to the fact that this may
be an advantage when the engines are working with a heavy
train on a grade because they may then be worked at 50 or
60 per cent, cut off, instead of at full stroke, as would be
necessary with smaller cylinders. It is very evident that the
enormous weight can all be utilized when starting a heavy
train, and also that the power of the cylinders may be ren-
dered available when using liberal quantities of sand.
These cards were taken with a 100-pound spring and under

a boiler pressure of 210 pounds per square inch.

There is no more general topic of conversation at this time than
the unprecedented destruction of the United States Battleship

"Maine" in the harbor of Havana, Cuba, February 15. The ship was
launched at the Brooklyn Navy Yard, November 18, 1890, and com-
missioned September 17, 1895. The cost of the hull and machinery
was $2,.500,000. Her complement was 37 officers and 3i3 men. Her
length on the water line was 3t8 feet, beam .57 feet, draft (mean), 31

feet 6 inches, displacement 6,682 tons, and gross tonnage 3,933. Her
engines were twin screw vertical, triple e.xpansion type, of 9,293

maximum indicated horsepowerand her speed 17.45 knots per hour.

She carried four 10 inch and six 6-iuch rifles and also seven six,

pounder and eight one pounder rapid fire guns beside four gatling

guns.

The Cloud Steel Truck Company, Mr. Willard A. Smith, Presi-

dent, has issued a convenient little pamphlet illustrating and de-

scribing the well known Cloud truck and the Bettendort steel

bolsters. Among the advantages urged for this truck are the fol-
lowing. Owing to tlie use of plate side frames which are
flanged upon straight lines repairs may be made without special

facilities, the form of the plate passing over the boxes and receiving
the pedestal castings upon l)oth sides aid l>eing very deep at the
inner jaws of Vni; peilestals gives great vertical strength, the use of
the wide gusset bracing giving strength against gettmg "out of
square," the use of four easy motion springs or two elliptic springs
over the boxes, tlie small numbjr of parts, th 3 shortness and con-
sequent strengtii of the pedestal legs and the stiffness of the tran
soms, which are well braced at the center. The circular states that
no (rucftscan ho made with two or more springs over the journal
l)OX. in line with the axis of the axle without infringing the patents
of the company and that the present capacity of the works, .10

trucks per day, will soon be increased to 100 per day. The ofHces of
the company arc 1435 Old Colony Building, Chicago.

®ommuniirattons.
THE SPEED OF STEAM TURBINES.

Editor "American Engineer":
On page 6, of your issue for January, I noticed a description

of De Laval's high pressure steam boiler, which is operating
under a pressure of 1,700 pounds per square Inch at the
Stockholm Exposition, and in reading this article It occurred
to me that It would be interesting to know what the speed of

the turbine is when used for such high pressures. In the
steam turbine, the steam is allowed to expand from boiler

pressure to atmospheric pressure and the velocity of the steam
would of course depend upon the pressure from which it Is ex-
panded. The steam turbine can only be economical when the
speed of its rotating wheel bears a proper relation to the velo-

city of the impinging steam, and that being the case I think
the higher steam pressure carried on the boiler the faster It

would be necessary to run the turbine. I presume this would
be modified if the turbines were compounded, but It occurs to

me in reading this article that there might be more behind It

thap appeared on the surface.

Chicago, February 9, 1898. M. H.

TONNAGE RATING OP LOCOMOTIVES.

Editor "American Engineer":

I noticed in your February issue part of an interesting paper
on tonnage rating of locomotives, read before a recent meeting
of the New York Railroad Club. I am heartily in favor of ton-

nage rating, and we have had it in force on the road with which
I am connected for some years, during which time the results

have fully met our expectations. If, however, we had Inaugu-

rated the good work by such a series of ratings as, from the pa-

per referred to, appears to be in force on the Columbus, Hock-
ing Valley & Toledo Railroad I should have been skeptical of

the results.

The table of ratings credited to that road shows seven different

ratings for as many different temperatures of the atmosphere,

and furthermore, for each temperature it has four ratings de-

pendent upon the number of months the engine has been out of

the shop. This gives twenty-eight different ratings for each
engine, and if there were three classes of freight power on a
given division, we would have a total of 84 aifterent ratings to

be considered by the train dispatcher, yard master and others

having to do with the make-up of trains. But the end is not

yet. If the division is a long one and divided (for rating) into

several sections, each section having its own rating to fit the

ruling grades, the ratings become so numerous as to be bewil-

dering. Had we put such a system In force the complications

would have been very great, to say the least. Of course, ton-

nage rating has to be adapted to local conditions, but I doubt
if such an extensive table is needed on any road.

If the maximum rating of an engine Is its summer rating,

there ought to be no occasion to make a smaJler rating when
the temperature falls between 40 and 30 degrees: nor Is It

necessary to have a new rating for each 10 degrees the tempera-
ture falls. The maximum rating of our engines is. of course,

the summer rating, and throughout this entire winter there

have not been more than about 20 days when the engines have
not hauled summer tonnage. Certainly if there was no snow to

buck against, none of our men would expect to have any reduc-
tion made in their trains until the temperature had fallen below
20 degrees above zero. I would say In this connection that

this condition is not made possible by a summer rating that is

smaller than it should be. for our maximum rating is as hea^'y

as the engine can handle and make reasonable time.

Perhaps an equally striking feature of this table of ratings
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lies in the fact that after an engine is out of the shop nine
months its rating is reduced; that when twelve months out an-
other cut is made, and when fifteen months in service a third
reduction of tonnage is considered necessary. Judging from
my experience these reductions are not warranted. We have
many engines that make over 100,000 miles between shoppings
and haul full trains up to the last trip before entering the
shops. It will usually require at least two years to make this

mileage, but we make no provision at any time in that period
for reducing the tonnage assigned to the engine. Furthermore,
we have had in the last six months probably thirty cases of en-
gines that have made over 130.000 miles between shoppings, and
were hauling full trains to the very last. This is accomplished
by doing thorough roundhouse work. We are trying to get
large mileage out of our engines between general repairs and
think that we ought to get from 80.000 to 100.000, depending
upon the class of the engine; but if an engine is not rendering
satisfactory service to the operating department, its place is in

the shop, and not on the road, and we take it in as soon as pos-
sible. If its mileage is small, it will generally be found that the
repairs needed to put the engine in condition will not be heavy.
Surely it will pay to carry out this policy, and by this means
keep up the tonnage rating. It may slightly increase the cost

of repairs per engine mile (although I don't think it will>, but
the cost of repairs per 1,000 ton miles will be less, and that is

the only correct basis on which to work, though I am sorry to

say that our accounts are not kept on that basis.

It is our practice to have only two or three ratings for an en-

gine on any one part of the road, these ratings being based on

the speed the trains are desired to make. The dead freight

rating is, of course, the heaviest, as the speed of this class of

trains is the slowest. While intended primarily to meet the

different speeds rerfuired. the different ratings are also used

quite frequently to meet the different weather conditions. The
plan is simple, and has worked well. PROVCf.
February 15, 1898.

STEEL CARS OF LARGE CAPACITY.

One of the most important of railroad transportation sub-

jects of the time is the effect of steel cars of large capacity

upon the earning power of the roads, and three articles Avhich

appeared in our issues of December, 1897, page 419: January.

1898, page 19, and February, 1898, page 55, present some ideas

upon the questions involved.

Recent orders for cars of 100. 000 pounds capacity or more
show the tendency in this direction, and it is of interest to

note the followin.g substantial lots of cars which are being

built by the Schoen Pressed Steel Company. These, in addition

to the cars built for the Butte. Anaconda & Pacific, and the

1.000 cars for the Pittsburg, Bessemer & Lake Erie, make a re-

markably good showing. The new orders are as follows:

Two hundred coal and ore cars, Pennsylvania Company, 110,-

000 pounds capacity.

Four hundred and fifty coal and ore cars, Pittsburg & West-
ern, 100,000 pounds capacity.

One hundred coal and ore cars. Pittsburg & Lake Erie. 100.000

pounds capacity.

Forty ore cars, L.nke Superior & Ishpeming, 100,000 pounds ca-

pacity.

All of these cars are self-clearing, and will be built from
the plans of Mr. Charles T. Schoen. The diamond pattern of

pressed steel truck, which the Schoen Pressed Steel Com-
pany manufacture, will be used under all of these cars. The
Pennsylvania and Pittsburg & Western cars are to be used
for hauling coal to the lakes from Pittsburg and bringing back
ore, and are to have journals 5% by 10, while the others
have 5 by 9-inch journals.

These orders, coming only after most careful inquiry and
investigation into the merits of the steel car by officials of
roads known to be most conservative, practically settles the
future of the steel car. None of these cars will weigh over
34.000 pounds, notwithstanding their great carrying capacity,
and those for the Lake Superior and Ishpeming only weigh
about 20.000 pounds. They are only 22 feet long and are de-
signed especially for the Lake Superior iron ore trade, the
hoppers being arranged to unload into pockets at the docks,
which are only 12 feet apart.
Mr. Schoen says: "So general has become the inquiry concern-

ing the steel car that we cannot but feel that transportation
officials have begun to realize in earnest what a large money
saving can be obtained from its use, the gain on account of

reduction in dead weight and the saving in cost and mainte-
nance alone being exceptionally great."

The fundamental underlying thought of the designer and the
company building these cars was: Is it possible to build a steel

structure of this character as cheap per ton carrying capacity
as a well-designed modern wooden car? This has been accom-
plished by the expenditure of a very large amount of money
in plant and a very economic design of car in so far as weight
and workmanship are concerned. It has been clearly demon-
strated that a steel car adapted for hauling fixed car loads or

fixed train loads of material can be built entirely of steel as
cheaply per ton of carrying capacity as a wooden car of mod-
ern design.

The importance of saving of dead weight in cars is a sub-
ject that has frequently been commented upon and admits of

little or no question. How to show the value of this saving,

however, in actual dollars and cents, has been found most diffi-

cult.

We give below a statement showing this, which we believe

to be approximately correct, and have combined with it a
statement showing the saving in cost and maintenance of a
modem steel car, as built by the Schoen Pressed Steel Company,
as compared with a wooden car. For the sake of easy refer-

ence we have divided the statement into two parts, viz:

First, paving in cost and maintenance.

Second. Gain due to saving of dead weight.

STATEMENT NO. 1.

Saving in Cost and Maintenance.

The comparison of cost between 30-ton wooden car and 50-ton

modern steel car includes interest and cost of maintenance for

the life of each car respectively. The cost of repairs to the

wooden car is averaged at $40 per year throughout its life of,

say, 15 years, and of the steel car at $20 per year throughout
its life of, say, 30 years.

Wooden Car. Modern Steel Car.
Cost, new $525,001 Cost, new $810.00
Interest, 15 yrs., at 6 p. c... 472.50

Repairs, $40 per year, 15

years ... 600.00

Cost for 15 years $1,597.50

Double this amount and
you haye the cost of
wooden car for 30 years. .$3,195.00

Interest, 30 yrs., at 6 p. c... 1,458.00
Repairs, $20 per year, 30
years 600.00

Cost of steel car for 30

years $2,868.00
•This means a cost of $95.60 per
i-nr fhirlnff the life of the steel

This means a cost' of $106.50 peri ear, or $1.91 cost per year per ton
year durinpr the life of the woodenl carrying capacit.y.
car, or $3.55 cost per year per torn
carrying capacity.

|

Difference in cost per year per ton carrying capacity In favor of
steel oars. $1.64. which is. equal to 46.2 per cent.
It this $1.64 be multiplied hy 50 tons—capacity of steel
car—it shows a saving per steel car per year of $82.00

At .$82.00 per steel car per vcar 500 steel oars will save per
year $41,000.00

At $41,000 saved per year 500 steel cars for 30 years will
show a total saving of $1,230,000.00

STATEMENT NO. 2.

Gain Due to Saving of Dead Weight.
Assuming that trainloads of 1,500 tons of paying freight are

hauled, and that the wooden car weighs 16% tons and the
steel car 17 tons:

To haul 1,500 tons, 50 wooden cars are required, weighing.
To haul 1,500 tons, 30 steel cars are required, weighing..

.825 tons

.510 "

Dead weight saved per tralnload in favor of steel ears 315 tons

If 500 steel cars are used, it will give 16 2-3 full trainloads,
which, multiplied by 315 (tons of dead weight saved per train),

gives 5,250 tons of paying freight gained for each run of the 500

steel cars.

In estimating the actual cost to a railroad company for haul-
ing ore to, and coal from, Pittsburg to the lakes, many difficul-

ties are met with. We have assumed, however, for the pur-
pose of this comparison, a cost of 15 cents per ton in each class
of cars:

5,250 tons of paying freight gained for each run of 500 steel
cars, at 15c. per ton, equal $787 50

"'..*'"*' ''•'"'s make 30 runs pei- year, this gain is $787.50 by
30, equal $23 625 00

Thirty round trips (equal to 60 runs one way), pei- year
'

$23,625 by 2, equal $47 250 00

'^Sil'J",^'' J'^'"'^' "J""^ to saving of dead weight alone,
$47,250 by 30, equal ..$1,417,600 00

T'ecapltulntlon.
Saving in cost and malnten.inr-e. Statement No. 1 $1230 000 00Gain due to saving of dead weight alone. Statement No. 2.. 1,117,600.00

Total saving effected by 500 .steel cars in 30 years .$2,647,500.00
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CONDRNSKRS FOR SHOP KNOINRS—CHICAGO.
WAUKEE & ST. PAUL RAILWAY.

MIL-

Tlio w.nlcr siippl.v nl niilro.id shop plnnls is froqiiontly ob-

tiiiiK'd !it considcnililt' expense' l)ecaiiso of the I.Trge .iniount

of Wiiter required for the sliop eiifjines and for round houses,

whioh are usually located near the shops. Especially Is this

true where it is necessai'y to wasli out boilers frequently. It is

unusual to employ condensers in connection with stationary

shop ensines and it is believed to be worth while to consider

wliether some such plan as that in use at the West Mil-

waukee shops of the Chicago. Milwaukee & St. Paul

Railway is not applicable elsewliere. This system wa.s

devised to save expense and to make use of condensers

in connection with two shop engines which are separated by
a distance of several hundred feet and at the same time to

furnish a supply of hot water for washing out locomotive

boilers in the round house.

night for use dnrlng the day. These tanks are located very
near the well. It is found that with these tanks little cHy
water is re(|uired except for purposes for which the artesian

water is not suitabh-. The well delivers about 100,000 gal-

lons of water in the night, wliich Is now saved and u.sed.

City water is sometimes needed, and it Is admitted to the
tanks by an automatic valve, which opens when the tank
level reaches a certain point. The storage capacity Is also
useful in case of flre.

From the storag(r tanks pipes U-.iti to the condenser In the

machine shop engine room ;iud also to the conden8«-'r In the

planing mill engine ro(Un .-ind return i)ipes deliver the hot

water to the large brick reservoir, which is located partially

underground and between the two elevated storage tanks.

Any overflow from this reservoir is used to flush the sewer.
The exhaust steam from the air and water pumps is also

utilized to heat the water in the reservoir, the steam being
first conducted through a feed water beater to obtain as much

BLACKSMITH SHOP

NOTE

NO.l IS THE BOILER FEED PUMP

NO. « • ' FIRE

NO. 3 • • WASMINCOUT .

NO. 4 • . CONOEN&ER

Condensers for Shop Engines- Chicago. Milwaukee & St, Paul Railway-

The essential features of this interesting condenser system

are an artesian tlowiug well, two large storage tanks, a stor-

age reservoir for the hot water, condensers lu the machine

shop and the pliuiiug mill engine rooms—about 300 feet apart

—a pump for forcing the hot water into the piping system

connected with 22 hydrants in the round liouse and the neces-

sary piping for the circulation of the condensing water and

for leading the discharge from tlie well into the tanks. The
whole system is also connected with the city mains for use in

case of any failure of the well, but the chief object of the

I)laut is to supply the condensers and to do the boiler wash-

ing with the artesian water, which is not tit for boiler use.

in order to save the cost of the city water.

The location of the various buildings may be seen from
the accompanying diagram, and the arrangement of the tanks,

and the piping system will be understood from the explana-

tion which follows:

The well consists of 1.500 feet of 5- inch pipe: it does not flow

surticiently during the day time to furnish all of the water
needed, hence the storage capacity in the form of two large

54,000-gallon tanks was found necessary, and in addition to

this the reservoir, which liolds 50.000 g.illons more, assist in

furnishing storage into which the well discharges during the

benefit from its heat as possible. For washing out locomo-

tive boilers in the roundhouse warm water from the reser-

voir is forced by a special pump into a system of piping,

which is cut off from the city mains by a valve, and in case

of failure of the hot water system, cold water may be used

direct from the mains.

Water for use in the foundry, blacksmith shops and wher-

ever the artesian water may be used is taken from the ele-

vated storage tanks, and a great saving in the use of city

water is thereby made.

The qiiestion of shop heating is solved without interfering

witli the use of the condensers by utilizing the exhaust from
the air and water pumps for this purpose, the exhaust steam

being turned into the storage reservoir when the back pres-

sure increases above two or three pounds. The water in the

reservoir is warm at all times, and during the first week
in .Tanuary last it averaged about 110 degrees Fahr. In case tlie

shops should require a gj'eat deal of steam for heating, it is

of course possible to obtain it by sacrificing at the condensers,

but this would be required very seldom, and probably but

for a few days at a time. The system seems to be a very

good one, and so far it has made it possible to save about
40 per cent of the former cost of city water. It is reported
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to have saved its entire cost of installation during the first

year of its use.

The condensers are of the jet type, and were furnished by

the E. P. Allis Company, of Milwauliee. They easily maintain

a vacuum of about 23 inches, which Is equivalent to an ad-

dition of the same amount of steam pressure in its effect

upon the power of the engines, aside from the fact that the

engines now consume less steam than before. It is obvious

that in cases where hot water is not required for washing out

boilers a cooling tower might be used, and this plan is de-

servedly growing in favor by those who are unable to obtain

sufficient large quantities of water to use condensers with-

out cooling tlie water. The plant at West Milwaukee was not

an expensive one to install and it has much to commend it.

We acliuowledge the courtesy of Mr. E. A. Manchester,

Assistant Superintendent of Motive Power of the road, for

the drawings.

RAILWAY CLUBS AT THE NILES TOOL WORKS.

The Western and Central Railway clubs were recently very

pleasantly and instructively entertained by the Niles Tool

Works at Hamilton, Ohio, excursions being arranged for the

benefit of members of both of these organizations at different

times. Judged only from a purely business point of view, this

idea of inviting the men who purchase and use metal-working

machinery is an excellent one. It enables them to see how
the manufacturers work out problems which in many respects

are similar to those which are constantly presenting them-

selves in railroad practice. Among the most instructive of

the points so obtained are those pertaining to the working of

tools, in such a way as to secure the maxijnum output. The

Niles Tool Works were exceedingly liberal in throwing their

plant open so unreservedly, and it was undoubtedly appreci-

ated by the guests.

Among the tools which specially attracted attention were a

number built to meet special requirements to go to France,

Germany, St. Petersburg and even to Johannesburg, South

Africa, also a number of driving wheel lathes were in hand

for Egyptian railroads, and an interesting example of Ameri-

can competition in England was in the form of a wheel lathe

for Manchester, England. There were many other machines

in hand which interested the visitors, and attention was also

attracted to the foundry and the gun shop. The foundry has

a main portion and two wings, and the heavy work is handled

by eight electric traveling cranes, the capacity of the largest

of which is 60,000 pounds. While the visitors were interested

in the machine tools, it is doubtless true that they were even

more interested in the work on the twelve-inch rifled mortars

and the ten-inch guns and disappearing gun carriages. One
of the latter, being set up complete in the machine shop, was
exhibited and operated for the benefit of the visitors.

It is certainly a remarkably bold piece of engineering to

mount a ten-inch, high-power gun on steel levers, which are

long enough to elevate it above the wall or bank that shields

it, and at the same time to make the machinery sufficiently

strong to withstand the force and shock of the recoil in firing.

The parts of these carriages are made with great accuracy,

and the Niles Tool Works have been highly complimented on

the work which they have done. In order to understand the

nicety of the work it should be stated that the elevation of

the gun is determined from tables, and it is given the correct

elevation when in the lower position; then, when raised to its

firing position the machinery must come to a stop at exactly

the right point or the angle of elevation would be affected.

We are informed that these guns come up to position with an
accuracy that is hardly short of perfect. The guns which
are being made by this concern are also of special interest,

particularly when the exact allt^wances for the shrinkage of the

various hoops and the accuracy required in boring and rifling

the barrels are considered. The inspection by the Government
officers is very rigid, and the fitting must be so accurate as to

require keeping the temperature of the shop uniform which is

done both day and night.

The development of f.iese ten-inch guns has been very rapid

and satisfactory, and the Niles Tool Works have been closely

identified with it. It is worth noting that the rapidity of fir-

ing, which is a most important factor in ordnance, has been

greatly improved by the work of this concern. Some time ago

they guaranteed ten shots per hour (the best foreign record at

the time) for ten-inch guns, mounted upon carriages of a

different form from these, and the Government offered a pre-

mium of $2,000 for every shot in excess of that number that

could be made on the trial. The result was a reward of $44,-

000 for 22 shots above the requirements. We are informed that

this is better than has ever been done with guns of this caliber

in Europe.
The present order calls for 14 ten-inch guns, eight of which

have been completed. The works are very busy, and more
men are now employed than at any previous time in the

history of the company.

THE GOLD ELECTRIC HEATER—SOUTH SIDE ELE-
VATED, CHICAGO.

The South Side Elevated Railroad, of Chicago, commonly
known as the "Alley L," is being rapidly equipped with the

Sprague Electric Company's system of traction, and during

the winter the railroad officials sought to determine the advis-

ability of equipping their cars with electric heaters, and in

order to satisfy themselves that the adoption of electric heat-

ers would be to their advantage, and at the same time find out
which heater of the many offered was the most suitable for

the purpose, the road made some very careful and extensive

tests of the heaters of five of the most prominent electric lieating

companies in this country. Each of these coijxpanies was
given the privilege of equipping a car, and the five cars thus

equipped were run during the winter.

The result was that the contract, amounting to about 3,000

heaters, was awarded to the Gold Car Heating Company, of

New York and Chicago. The car which the Gold Company
equipped was supplied with twenty-four of the improved
"Gold Standard" electric heaters. The heaters were wired
to permit of six graduations of temperature, which was con-
trolled with a regulating switch. It is stated that its car was
comfortably heated in the coldest weather, and that the regu-
lation of the temperature to suit the outside conditions was
entirely satisfactory. With the "Gold Standard" electric
heaters a satisfactory uniformity of the temperature was
maintained at all times in all parts of the car.
The heaters are placed under the seats, eight at each end

and eight under the cross seatB at the center of the car. The
regulation is by a switch at each side of one end of the car,
and the circuits are so arranged as to divide the heaters into
four sections, whereby any required temperature may be eas-
ily obtained. The heaters are 3 inches in diameter and 20
inches long, and are made of steel spirals, upon which enamel
is thoroughly baked at a very high temperature. Over this
enameled spiral the heating coil is placed, and the ends of the
coils and of the spirals are secured to porcelain end pieces,
the whole heater being covered by a perforated iron casing.
The spirals are non-conducting, and are not affected in any
way by the current or the heat. The resistance coils are of a
special non-corrosive composition, and in the heaters they
are not under tension. A free circulation of air is provided
about the coils, which is an exceedingly important item.
As this is one of the largest orders for electric heaters that

has ever been placed, the Gold Car Heating Company have
reason to be gratified with their success and its recognition.

LECTURES AT PURDUE UNIVERSITY.

Mr. L. R. Pomeroy, Sales Agent of the Forge Depart-
ment, Cambria Iron Works, recently treated the senior students
in mechanical engineering of Purdue University to an excellent
description of the character and significance of the "Coffin
Process," as employed by the Cambria Company. The lecture
was illustrated by means of charts and diagrams, and was
an interesting presentation of the process employed in pro-
ducing axles, crank pins and similar forgings by that company.
This is in accordance with an excellent plan adopted at Pur-

due, and also at other colleges, whereby the students are
brought into contact with engineers who are recognized as
specialists in various lines of practical work. It provides means
for broadening the view of students in a way that is impossible
otherwise. Men like Mr. Pomeroy are able to give an insight

into important subjects with which they are conversant in

such a wav as to give students an idea of the practical side of

engineering work, and it is highly important that they should

understand the, difficulties of practical engineering and the ways
in which thev are met commercially. Such glimpses of the

work with which they are to be concerned after the completion

of courses at technical schools may be made most valu-ible, and

the practice is to be commended and encouraged. This is a

plan with which the friends of technical education are in hearty

sympathy.
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THE "PERFECT" PASSENGER OAR TRUCK.

rhotofii'nplis of a three-spring "Perfect" truck and one of

an eifjlit wlieel car for (lie Buffiilo & Niagara Falls Electric

|{;iihv;i.v Coiiipjiny litted with trucks of a similar design have

liiM'ii received from (he buildere, the .1. (!. Itrill C'omit.Tny of

riiihidelpliiii. 'I'lu; c;ir, which is suital)le for city, suliurban and

result Is remarkable, and we are pleased to say that we know
of no safer or better truck in the market"
In our issue of August, 1896, page 193, we gave several

views, together with a descriplion of the truck, and called

attenlion to the special features, which may be summed up
as follows; The spring base for this truck Is unusually wide,

steadying the car and reducing the rolling on the springs.

Brill Cars-Buffalo & Niagara Falls Electric Railway.

iuterurlijiii service, is 29 feet long and weighs 14,500 pounds,

the weiglit for each truck without motors being 5,100 pounds.

It is in use under very severe conditions of service, combin-

ing those of the lines in city streets and also those of open

country running between Buffalo and Niagara Falls. The
[leculiar conditions require trucks which, with wheels adapt-

ed to city street rails, sliall be equally satisfactory under

comparatively high speeds while running on T-rails.

The trucks of this car are known as No. 27, and it was

the equalizing bar is carried on springs and is supported by

two sets; there are three sets of springs carrying the full

load, and they are arranged in what would be termed "in

series" in electric parlance. The load is equalized among
the wheels and almost all of it is carried upon springs. It

will be reniendiered that the side frames are forgings of the

type long ago adopted for locomotive frames. For steam ser-

vice they are forged, but for electric equipment they are

made of cast steel. Our second illustration shows the ar-

Brill Three-Spring Electric Truck, No. 27.

upon this road that the iirst tests of this type were made.

In this connection it is interesting to note that in a circular

recently issued by J. G. Brill Company a letter from Mr. Burt

Van Horn, General Manager of the Buffalo & Niagara Falls

Electric Railways, says: "We have a very hard combination

of conditions to work against, operating, as we do, an in-

terurban road, the width of the tread and depth of flange be-

ing governed by the city rails, and we have yet to record an

instance of one of these trucks leaving the rails. In view of

our experience with the ordinary center pivotal trucks, this

raugement of a truck for heavy service, the wheel base of

which is 6 feet and the weight of the truck is 7,790 pounds.
The circular already referred to contains a number of

strong letters from railroad officers who are using the trucks.

and it is noticeable that the easy riding qualities and the

safety against derailment' have impressed the authors of the

letters. The trucks are used under 50 foot passenger car
bodies, weighing 40,000 pounds, and It is stated that although
500 trucks are in operation on 20 railroads, not a single case
of derailment has yet been reported. For the reasons for

this "adherence" to the track readers are referred to our
previous article on the subject.
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The great struggle between the Amalgauiated Society of

Engineers and their employees, which has been going on in

Kngland and has been one of the greatest of industrial contests,

has been brought to a close by the withdrawal ot tne demand

for a 48-hour weelt on the part of the employees. It is esti-

mated by "The Engineer" that this strilse has caused a loss in

wages of £2,400,000, and that the cash supplied by the unions

has amounted to £900,000. Put in terms of our money, the

e.xpense has been $12,000,000 to tlie employees, at the most con-

servative estimate. The employees did not have the sup-

port of public opinion in this tremendous struggle, and they

were outlasted by the employers, who are now stronger than

ever, while the unions are weaker.
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We are gratified by the large number of new subscriptions

for this journal which are coming in daily, and in spite of the

fact that an unusually large edition of the January number
and a still larger one for February were printed, we are

obligeu to apologize to our friends for not being able to supply

the present demand for those two numbers. The February

edition was the largest we ever printed, and it is now entirely

exhausted. We print a much larger edition of tne current

issue in order to fill the orders for the first paper in the series

on "The Construction of a Modern Locomotive" by "Motive
Power," and, as the demand will be large, you are urged to

subscribe immediately, in order to secure the complete series.

A suggestion with regard to the lubrication of locomotive

driving journals is made in another column of this issue, and
the importance of the suliject renders it attractive to all who
have had trouble—and who has not—with the heating of these

journals. It will probably present a new idea to many of our
renders with regard to the best methods of introducing oil

to bearings, which applies to nearly all bearings, whether upon
driving journals or not. Even in cases where no trouble by
heating has occurred, this method of lubrication has much to

recommend It.

The advantages of induced over forced draft in steam boiler

practice find an analogy in efforts to increase the output of

workshops by increasing the amount of work done by the

employees. It is easier to induce than to drive men, and they

may be drawn farther than they may be pushed, but, it is

not often that the fact is so well pointed out as It was by Mr.

L. S. Randolph at the recent meeting of the American So-

ciety of Mechanical Engineers. In discussing the subject of

the cost of shop operations he related his experience in rais-

ing the pay of one of the blacksmiths who had been mak-

ing a certain forging of irregular and difficult shape. A
certain number of them, say 100. cost $6.25. and as an experi-

ment the pay of the men was raised 20 cents a day, with

the result of reducing the cost of making the same num-

ber to $3.50. This is another example of the sort that may
be expected to follow the introduction of piecework, when
arranged upon a good plan, and it seems to be a very nat-

ural result of a little encouragement.

The advis!il>ility of informing locomotive enginemen as to

the cost of the various items of supplies that they use was
mentioned by Mr. E. T. Jeffery, President of the Denver &
Rio Grande Railroad, in an address before the employees

of that road. The idea presented was an important one, and

it has a bearing upon many branches of the service besides

that of the locomotives. It was remarked that enginemen

were very careful of white la*teru globes that cost only 8 2-3

cents each, and were very careless with red globes that cost

53 cents each. A projier realization of the relative import-

ance of the various supplies handled by the men would doubt-

less have a good effect upon the returns, and by the great

stress that is often laid upon the uecessit.v of saving oil it

appears to be possible to over-estimate the importaneeof some

items to the neglect of others that have a much greater bear-

ing ui)on the earnings. This naturally leads to the conclu-

sion that it would be well to give the standing of the men as

regards the use of supplies in terms of the cost of those sup-

plies. This is not a new suggestion, but so far as we know
it has not been carried out, cxceiJt in the cases of wasteful

men. It would seem to possess advantages for common use.

The Westinghouse High Speed Brake, whicli was illustrated

and described in our isstie of August, 1897, and which at that

time had been in use on the New York Central "Empire State

Express" trains for three .years, lias met with favor on other

roads, which are running fast trains. Figures recently pub-

lished show that a train having the ordinary brakes, running

at nearly 58 miles per hour, required a space of 1,593 feet in

which to stop, while another train, running at 60 miles an

hour, and equipped with the high speed brake, required only

1,100 feet. It appears to be very important to make the best

possible use of the additional braiiing power obtainable

through the use of the additional pressure that this attach-

ment provides at the first application of the shoes to the wheels

and as a matter of 500 feet in the length of a stop

generally decides the character and extent of a collision, it

may be said that the high-speed feature cannot be put on too

soon. It has been applied to the fast trains of tlie Pennsylva-

nia running between Cleveland and Pittsburgh; on the "Con-
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grossinnnl Limited" of the Pennsylvania, between Jersey City

and Washinfiton; on the "Black Diamond" of liio I.oIiIkIi Val-

ley, and the "Empire Sl;ilc Express" of the New York Central.

It will I)e remembered lliat this liisli siieed brake provides a

pressure of 110 pounds per sipiare Inch, instead of 70 pounds

at the iipplication of liie Ijralccs, and that l)y relief valves, the

pressure reduces to the ordinary jiressure. as Ihe speed de-

creases, which prevents the sliding of wheels.

The value of condensers applied to stationary engines and
the comparative ease with which the application may be made
even when condensing water is expensive and scare, is one

of the lessons to be learned from recent electric power station

practice. In view of the successful introduction of water cool-

ing towers for cooling water tliat iias passed through con-

densers, it is surprising that advant.agi! should not more often

be taken of this method of increasing the power of existing

engines and of improving the efficiency of engines whether

new or old. The cooling tower makes it possible for con-

densers to be used in localities far removed from abundant wa-

ter supply and In view of the fact that from 15 to 25 per cent,

of saving In fuel consumption niay be effected by using con-

densers, it is evident that the subject is worth looking into, in

connection with power stations and railroad shops. It is

not always necessary to cool the condensing water, for often

It may be found advisable to use it hot, as in the case of the

Chicago, Milwaukee & St. Paul Railway plant at West Mil-

waukee, which is described elsewhere in this issue. The chief

advantage possessed by this plan is that it may oe applied

without great expense, and we hope by the presentation of the

simple and interesting water and condenser system at West
Milwaukee, to show how easily the plan may be worked out

and how valuable it is as a money saver. If the hot water is

not used for washing out I)oilers, tlie problem is yet simpler,

as Mr. Louis R. Allierger showed in his paper before the

American Society of Mechanical Engineers—printed in volume

XVII. of the transactions of that society, page 625. It is be-

lieved that this subject is worthy of a great deal more attention

than it has received, and that it will be given a more import-

ant place In stationary steam engine plants in the future.

The great value of uniformity in naval construction lias

been urged in these columns, particular stress being laid upon

the advantages to be had from duplication and intercliange-

ability in the machinery. It is apparent that in case of acci-

dent to an important part of an engine annoying and even dis-

astrous delay may be avoided by the possibility of using a

duplicate part carried upon another ship of the same class.

There is a much stronger argument for uniformity in design

from tlie standpoint of those wlio fight the ships, which was
admiralily expressed by Mr. Charles II. Cramp in a recent

lecture on "Mechanism of ^lodern Naval War" before the Na-

val War College and published in the ".Journal of the United

States Naval Institute." He suggested that it did not require

the training of a naval tactician to see that a fleet of ten

Indlanas. compact, handy ships, alike in all leading qualities,

would have the ten unequal and diverse battleships of the

Mediterranean fleet of Great Britain at an initial disadvan-

tage of tremendous effect, and this witliout talking advantage

of Individual superiority. Mr. Cramp believes these consider-

ations to be conclusive against multiplication of types and he

believes homogeneity of fleet organization to be of first im-

portance in the use of ships. The effectiveness of a number
of ships, all alike, even If they are weak individually, is much
greater than that of the same number of ships of unequal
ability, even though some of them should be considerably

superior to those of the uniform fleet. The uniform fleet

could act as a unit tlie power of which Is the ability of one
ship multiplied by the number of ships, whereas the fleet of

ships of unequal power would be handicapped and limited

by the ability of the poorest ship. While it may be true to

a certain extent that adherence to applied designs interferes

with progress. It Is also true that too IniKfy progress inter-

feres with the best net results and Iiecause of the experience
of other nations In tlie direction of tllverslty In ships we
ought to learn the Iniportanco of nnlforinity. .\Ir. ('rani])

believes tliat tlu; first ami most iniiiorlant lesson tliat will

\h- lauglit by a light between moilern battleships will be tlio

.•idvantag<' of similarity of type and e(|uallty of i>erforuiance
iu the ships in action. There .seems to be a great deal to sup-
port this opinion and nothing to refute It.

LUBRICATION OK DRIVING JOURNALS.

The increasing weight of locomotives Introduces many diffi-

culties which will re<iuire attention, in order to avoid vexa-
tious trotililes on the road. Among these is the heating of the
diiving journals, wliicli lias already given notice that it is to

Ik- lieard from. The lubrication of locomotives is generally
recognized as import.-int, but It Is also considered as one of the
minor details of oiH'ratlon, and Is generally expected to take
care of itself. The bearings in locomotlvi' running gear work
at all times uu<ler the disadvantage of being In an atmosphere
of dust and grit until It is surprising that (hey do not heat
much oftener than they do. It is believed however, tliat the
time has come to give more thought to lubi-.catlon.

It is not enough to carry oil to a bearing, it must be car-

ried to and between the bearing surfaces. In such a way as to

l)e sure of staying there. Good lubrication depi nds upon in-

troducing the lubricant properly and upon the design of the

bearing, with such proportions as to avoid squeezing the oil out

from between the surfaces. It has been known for years that

bearings should not be lubricated upon the side where the
pressure or the loading is applied, or rather that when the lu-

bricant enters the bearing on the pressure side the loading

cannot be nearly as great as when the lubricant is applied else-

where, and yet the most common method of oiling a
driving journal Is at the top of the bearing. In the days of

light locomotives and lightly loaded trains the longitudinal oil

pocket In the crown of the box. Into which the oil was fed

from the top of the box, which was packed with waste to

hold the oil, was entirely satisfactory, and as long as the

journal pressures and piston thrusts were moderate this plan

worked very well, but much trouble has followed the contin-

uance of this method of oiling under the changed conditions

of work and loading and it seems to be sure to give, to say
the least, no less trou1>le in the future. This leads to the

question: Where is the best place for the introduction of the

oil into the bearing of a locomotive driving journal?

While others have worked upon the problem of lubricatioD
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of bearings, the experiments of Tower and of Dewrance (for

the latter see "Engineering," Vol. LXIII., pi^ge 29) should be
credited with bringing the subject before engineei-s in a prac-
tical way. Dewrance showed experimentally that the lubri-

cant in a bearing loaded at its top exerted a pressure through a
hole in the top of the bearing. He attached a pressure gauge
to the hole and found a pressure of oil corresponding to the
load put upon the bearing. He further found that when the
hole was put beyond the center of the shaft the air in the
hole adhered to. the shaft and was carried round, leaving a
vacuum, and proved this by the gauge. Under favorable con-
ditions he found this vacuum to amount to 3U inches, which
was within one-quarter inch of the barometer at the time. He
drew this conclusion from his experiments: "That bearing sur-

faces that are properly lubricated are separated by a film of
oil at a pressure per square inch equal to the load that is

upon them;" The realization of this fact suggested to him the
following rule, which may be applied to nearly all classes of
bearings:

"Introduce the oil at the points of least pressure, and do not
provide a means for escape for it at the points of greatest
liressure."

Mr. Dewrance further saj-s: "It is very easy to find out
these points of an ordinary bearing that are least subject to

pressure, and the oil can generally be brought there with a
little scheming. The means of escape most generally met
with are oil holes and channels that frequently occur just at
the crown of the bearing where the pressure is greatest. When
the pressure on such a bearing is intermittent, the oil goes in

when the pressure is taken off, and escapes out again when
the pressure comes on, the effect being that the bearing is

only able to support a proportion of the load that it could
support if lubricated according to the rule."

The correctness of the rule has been proved in marine prac-
tice, as regards main propeller shaft bearings, thrust bearings
and those of connecting and piston rods. Working in this di-

rection, whether with tue rule in mind or not, does not matter,
a motive power officer of high standing has apparently solved
the problem of hot driving journals. He found trouble in

the use of the cavity in the crown of the box fed through a
hole from the top and lirst tried two cavities in the box lo-

cated 45 degrees on either side of the vertical center line of the
bearing, and he also cut two diagonal grooves between these
two cavities. This was not a success, it gave a little relief,

but did not cure the heating of the journals. The question
of pressures on the bearing was then investigated, and by
means of a polar diagram it was shown that when the en-
gine was running at speed there was practically no difference

in the radial pressures at the crown of the box and at a point

45 degrees away from it, and that the pressure gradually di-

minished down to the horizontal center line of the axle. This
led to the removal of the cavitieB in the crown and at the 45

degree points and two narrow and shallow horizontal grooves
were cut across the box slightly above the horizontal center
line. These grooves were milled into the shell and
three-eighth-inch holes were drilled down into the grooves from
the oil cavity in the top of the box and the oil fed directly to

the grooves. The drawing shows what was done. First the
cavity was at "A," the crown of the box, then cavities were
cut at "B" and "C" and finally the grooves and oil holes were
tried, as shown, and the trouble from heating was overcome.
It was also found that these grooves did not wear smaller as
the greatest wear came between "B" and "C."

This plan was tried on one of the journals of an engine that
had given a great deal of trouble from hot bearings and after
a single run as a helper up a heavy grade the engine was sent
out on a through train with no trouble from the box. A sec-

ond bearing in the same engine was afterward replaced in tlie

same way and this time no trouble was taken to break the box
in on a slow run, the engine being returned to its through run
immediately.

The plan .seems to be a success practically, which is satis-

factorily accounted for by the experiments of Dewrance. The

proper lubrication of a bearing is worth while; it saves repairs
and reduces friction; it saves wear, as was shown by Mr. Alfred
Morcum, in his paper, before the Institution of Mechai'icai En-
gineers, at Birmingliaui (England), in which he told of a 300-

liorse power two-cylinder compound stationary engine, that
had been working continuously for four years, at 10.5 hours
per day, and when taken down for adjustment, it was found
to be absolutely unworn, as far as the bearings were con-
cerned. Tills engine worked under a system of forced lubri-

cation. In a discussion of this paper, it was statei. that by
reason of employing mis system of forced lubrication engines
were often run an entire .vear, stopping only once for cleaning,

liiese are mentioned with the purpose of calling attention to

the advances which have been made and their practical value

in connection with high speed stationary engines. B.

NOTES.

The subject of the adoption of nickel steel for marine

boilers has attracted a good deal of attention during the past

twelve mouths. Messrs. W. Beardmore & Co., Glasgow, says

the "Mechanical World," have just completed the plates for

the first boiler in that metal, to be fitted on board a vessel

now building on the Clyde. They are also executing at

present several orders for propeller shafts for yachts in that

alloy, the greatly increased strength and superior qualities of

nickel steel specially commending it for that purpose.

It has been practically decided that the immense electric bea-

con, built by Henri Lepaut, of I'aris, and exhibited at the

World's Fair and at Atlanta and Nashville, is to be erected at

Navesink Highlands, near SaAdy Hook, on the coast of New
Jersey. It has been undergoing an elaborate series of tests at

the headquarters of the Third Lighthouse District, at Tomp-
kinsville, Staten Island. The theoretical range of this light is

146.9 nautical miles and its candle power is given as ninety

million. It has two lenses each nine feet in diameter.

In the mercantile marine, it is beyond question, says "The
Engineer," that pressures are rising. The limit has been for

the time attained by the Inchmona, whose five-cylinder en-

gines work with 250 pounds of steam. A good deal of criti-

cism has been expended on Mr. Mudd's engines, but they have

accomplished all that he promised; at all events, that is the

opinion of the owners, who have recently handed over to the

directors of the Central Engine Works, West Hartlepool, the

large balance which was held over conditionally until a year's

working had proved that the engine would satisfy the guaran-

tee. The owners have paid on the basis of a consumption of

only 1.15 pound of coal per horse power per hour—an economy
which has not, we believe, ever before been attained at sea

over twelve months.

In "Scotch" boiler engineering some remarkable advances

have been made, says "The Engineer," in reviewing the prog-

ress made in marine engineering in the year 1897. A few
weeks since Mr. Mudd did a new thing. He has made Scotch

boilers ten feet long, and of large diameter, with the shell

made of two plates only, flanged at the ends, and riveted to

flat end plates. There are two longitudinal straps the whole
length of the boiler. After these plates have been bent and
flanged, they are placed in a great annealing furnace to do
away with local strain. There are no rivets at all under the

boiler. Very heavy plant and very big plates are needed, but

the boiler thus made is a magnificent piece of work.

That block signals do not necessarily retard traffic and that

when carefully arranged and well installed they expedite it,

was shown by Mr. Henry Miller, assistant superintendent, St.

Louis, Keokuk & Northwestern Railway before the St. Louis

Railway Club, when he said that "enginemen can run at speed
with safety, relying upon the indication of the signals as against

the uncertainty and fear of running into some unprotected
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train. We have founrl that, instead of retarding the move-

ment of traffic, it very nialerially expedites it. During last De-

cenilier, wlieu our business was very heavy and iraln move-

ments averaged 100 a day, there was t)ut a single failure."

A strong indorsement of manual block signals was recently

offered by Mr. H. D. .Tudson, before the St. Louis Railway

Club, when he said: "The I?iu'liM^;ton road about eight years

ago, after a very troublesome and costly experience with a

heavy traffic, installed on its line for 37 miles west of Chicago

the manual block. It consists simply of semaphore blades

placed on masts, an average of two miles apart, and operated

by a man in a tower. We move over this portion of the rond

as high as 225 trains a day, or an average of at least 150 a day

the year round. The movement of 150 trains means 300 sig-

nal movements at each block, 5,700 signal movements every

day, or 2,080,500 signal movements a year. Since the installa-

tion of the block we have never had an accident for which the

block could be held responsible, or one which any block at

present in use would have averted. Delays are very infre-

quent, and if a train ever, during all that time, made a wrong
movement, caused by a wrong signal movement, the fact has

not come to my knowledge. We do not claim that it is a per-

fect signal, but we feel pleased with the record we have made
with it. Over 2,000,000 signal movements a year intrusted to

human hands, without a serious mistake, speaks volumes for

the faithful manner in which it has been operated by the sig-

nalmen and observed by the enginenien. During the eight

years we have used this block we have moved a grand total of

considerably over half a million trains. The operation of the

block has cost us. approximately, $75,000, or about 14 cents a

train, so that we have insured the safe passage of trains over

a congested portion of the road for less than one-half a cent a

mile.

Tlie report of the Commissioner of Patents states that in

1896 there were received 42,077 applications for patents, 1,828

applications for designs, 77 applications for re-Issues, 2,271

caveats, 2,005 applications for registration of trade-marks, 59

applications for registration of labels, and 36 applications for

prints. There were 23,312 patents granted, including designs,

61 patents reissued. 1,813 trade-marks registered, and 1 label

and 32 prints. The number of patents which expired was
12,133. In proportion to population more patents were issued

to citizens of Connecticut than to those of any other State,

one to every 759 inhabitants; and next in order m propor-
tion to population come the District of Columbia, with one
to every 1,123; Massachusetts with one to every 1,177; Rhode
Island with one to every 1,383; New Jersey with one to every
1,453; New York with one to every 1,545; Colorado with one
to every 1,761, and Illinois with one to every 1,874. The
States to whose citizens the fewest patents were graated in

proportion to the number of inhabitants are South Carolina,
one to every 31,976; Mississippi, one to every 27,438; North
Carolina, one to every 23,793; Georgia, one to every 14,354;
Alabama, one to every 13,880, and Arkansas, one to every
13,430.

The comparative output of six passenger car paint shops
on one railroad was stated recently in the "Railroad Car
.lournal" to show that the greatest output per man occurred
in the smallest shops, the explanation being that the over-
sight in the shops employing more men was deficient. This
fact is significant as showing the care in management re-
quired to run a large plant successfully, and incidentally it

furnishes an argument for piecework.

Locomotive tenders of the American or two truck type were
used for the first time in Great Britain by Mr. J. F. Mc-
intosh, Locomotive Superintendent of the Caledonian Rail-
way in the design for 15 new engines, the first of which has
just been completed. The engines are to haul main line ex-
press trains and the tender capacity is four tons of coal and
4,000 gallons of water.

A great bridge is reported to be projected across the

Straits of Shimonosekl in .lapan, with the object of uniting

the main line of the Kiusliiu Railway with that of the Sanyo
Railwa.v from Shimonosekl to Iliogo. The straits, at the

point referred to, are about one mile in width, and the cur-

rent through them is very rapid. Tlie bridge, moreover, must
be constructed sufflciently high to enable the largest ocean

steamers to i)ass beneath. Thus the undertaking, if success-

fully carried out, would be one of the greatest engineering

feats of its kind. The work will be undertaken and super-

vised by .Japanese engineers exclusively.

A speed of 73 miles per hour is recorded for a locomotive

on the Pittsburgh, Cincinnati, Chicago & St. Louis Railway
in a recent run with eight heavy cars between Columbus,
Ohio, and Xenia, in the same State, a distance of 55 miles,

which was covered in 47 minutes. The actual time of the

run was 56 minutes, but this included three stops, one cross-

ing slow-down and a delay of four minutes at London, mak-
ing a total loss of nine minutes. The locomotive was built

by the Schenectady Locomotive Works.

A new device for getting rid of snow has been tried by the

Boston & Maine, for use at the Union station in Boston and
in the yards adjoining. The car rests upon four ordinary
wheels, but sets very low. It looks like a long box open at

the top and with vent holes in the bottom. Through the cen-

ter of the interior runs a long pipe with diverging arms and
at frequent intervals through its entire length and that of the
arms are small holes. When this car is attached to a shift-

ing locomotive the pipe is connected by means of a flexible

hose with a live steam coil in the engine. The snow is shov-
eled into the box and quickly melted, the water running out
through the vent holes and down between the ties of the
bridge into the river. It is calculated that this car can care
for snow faster than 25 men can shovel it.

Bilge keels are finding considerable favor for use upon the
transatlantic steamers of several lines, and they are being
fitted to old as well as new steamers. The advantages
claimed are that they prevent excessive rolling without de-
creasing the speed of the ships.

A large steel floating dry dock, costing fl,500,000, to be built
by a private corporation, is proposed to the House Naval
Committee. The dock would be large enough for the heav-
iest battleships. In return for its use for 100 days of each
year the Government is asked to guarantee six per cent, on
the investment for 20 years, anu in case of war the Gov-
ernment would have the exclusive use of the dock. The
plans call for a dock 500 feet long, with a capacity of 15.000
tons, and it is suggested that it be moored near Brooklyn
N. Y.

The armor plate problem seems likely to be solved on a ba-
sis of J400 per ton, as the price to be paid for that requiied on
the new battleships Illinois. Wisconsin and Alabama. This
price was reported favorably by the Secretary of the Navy last
year, and it has just l>een recommended by a vote of the Sen-
ate Naval Committee. The plan of building a government
plant does not appear to be likely to proceed further than its

present situation—that is, on paper.

The anti-scalping bills have been reported favorably by both
committees of Congress. The Senate reported favorably by a
vote of seven to three and the House by a vote
of fifteen to two. This may be taken as a promising situation
and unless some very unexpected difficulty arises the abomina-
ble practices of scalpers will be squelched. The evidences of
fraud, which have been brought to light chiefly through the
energy of Mr. George H. Daniels, general passenger agent of
the New York Central, are astonishing and it has been proved
that scalping is one of the worst forms of dishonesty with
which the railroads have to contend. This movement should
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have the support of the people and members of the Senate

and House should be reminded of their duty in connection

with it. This may not be necessary, but it is a safeguard

that costs so little trouble that it ought to be taken.

Some historic iron wire, taken from the Niagara suspension

bridge, is described by Mr. Frederick W. Cohen, of the Penn-

sylvania Steel Company, in the "Engineering Record." This

wire was manufactured in Manchester, England, and put

into the bridge in 1855 by ,Tohn A. Roebling. At that time the

wires showed an average strength of 1,648 pounds each. On

the removal of the cables in 1897 the wires were tested, show-

ing an ultimate of 1,566 pounds per wire, equivalent to 93,960

pounds per sciuare inch, which is 95 per cent, of the original

strength. It would appear from these tests that iron wire,

when strained well within the ultimate, does not deteriorate

with use or age, the possible variations of the testing ma-

chine and the personal equations of the men making the tests

being enough to account for the difference.

Prizes for working locomotives to their full capacity are

offered to the enginemen and firemen of the Central of New
•Jersey. The men are offered a premium each month for the

largest number of tons hauled iu freight trains between

Mauch Chunk and Jersey City, 115 miles. Each locomotive is

rated at a certain number of tons, but enough margin is

allowed to permit enginemen to exercise judgment and skill

and thereby increase the loads hauled to a degree better than

may be absolutely required of them. The prizes are $125 for

the crew hauling the greatest loads, $50 to the second best

and $25 to the third. The engineman's portion is 60 per cent.,

the tireman's 40 per cent, and the premiums apply to those who

make not less than eight round trips.

The Massachusetts Institute of Technology is to have a new

Ituilding with five stories and basement, covering 58 by 161

feet. The basement and first floor are to be used chiefly by

the mechanical engineering and architectural departments, the

second floor by the biological department, the third, fourth

and part of the fifth floors by architecture, and the rest of the

fifth floor by industrial chemistry. The apparatus in the

basement will include a 60-foot canal, 3 feet wide and 4 feet

deep, for weir experiments, a 225 horse-power tandem com-

pound engine, a 10-ton ammonia refrigerating plant, and a

150 horse-power Parson's steam turbine and dynamo.

mous traffic can be made. The advantages that would be
offered by a loop at the Battery seem to be very great and the
saving of delays in switching which could be made would
doubtless affect the capacity of all of the lines using that

terminus.

RAPID TRANSIT IN NEW YORK.

Among the suggestions for improving the rapid transit facili-

ties in New York, it is proposed to build a line from a point

near the present downtown terminus along West street, to

serve the North River ferries, which will connect again with

the Sixth and Ninth avenue lines at a point above those

ferries. It is also proposed that a line should be carried across

the city from the Brooklyn bridge to connect with the Sixth

and Ninth avenue lines and with the West street line referred

to. Additional tracks on the existing structures are also pro-

posed, for the purpose of handling a large portion of traffic

over comparatively long distances, by means of frequent ex-

press trains, which could be run on third tracks, using them

for downtown travel in rush hours of the morning and for up-

town travel in those of the early evening. Another proposi-

tion has been offered for the extension of the present lines to

the city limits on the east and west sides. The change to elec-

tric traction, which has caused considerable discussion, has

not been made prominent in the most recent propositions by

the Manhattan Company, and it is considered doubtful whether

such an expensive change will be made in the immediate
future. Such a change would provide means for greatly im-

proving the accelleration of trains, and it would avoid disagree-

able features of the present system. One ot the most neces-

.sary inxprovements. a change in the lower terminals, has not

been discussed as fully as many would like. We believe that

it is here that the greatest improvement in handling the enor-

EXHIBITS AT THE JUNE CONVENTIONS, 1898.

A cii'cular has just been received from the Standing Commit-
tee of Railway Supply Men having in charge the arrange-
ments for exhibits at Saratoga, from which we reprint the
following:

"It is the desire of the officers of both the Master Car Builders'

and the Master Mechanics' associations that the exhibits of

supply houses should be as complete and instructive as possi-

ble, and to that end the Standing Committee is making every
endeavor to arrange for satisfactory exhibits. The rear veran-
das and the court at Congress Hall have been placed at the
disposal of the committee to be allotted to exhibitors without
charge.

"The committee has arranged with the ma.nagement of Con-
gress Hall to furnish steam from a 65 horse-power boiler, a
part of the plant of the hotel. A main pipe will be run over-
head through the middle of the court, and connections may be
made by exhibitors at convenient locations. Exhibitors de-

siring power will have to furnish the necessary connections

from the main steam pipe and also such engines or motors as
may be required.

"The heavy exhibits will be located on the lower veranda
(ground floor) and in the open court. In making application

for space, exhibitors will confer a favor by stating the nature
of their exhibits and whether they desire space under cover or

in the open court.

"The committee has received a proposition from Carpenter
& Taylor, of Saratoga Springs, for cartage to and from the ex-

hibit grounds at the following rates:

"Single boxes weighing up to 1,000 pounds, 25 cents each way.
"Three to five boxes, not exceeding 2,000 pounas, 50 cents

each way.
"For heavy machinery, the cost of cartage may be arranged

for by special contract.

"In shipping exhibits, it will be best for the exhibitor to con-

sign the same to himself, care of Congress Hall, Saratoga
Springs, N. T., and if the exhibitor finds it impossible to be on

the ground to arrange personally for the transfer from the

railway station to the exhibit grounds, a letter of instruction

to the secretary of the Standing Committee, care of Congress

Hall, Saratoga Springs, N. T., will serve to have the necessary

cartage done, but no unpacking or installation of exhibits will

be undertaken by the committee or any ot its representatives.

"It is the hope of the committee that the installation of all

exhibits will be completed by the evening of Tuesday, June
14th, so that the exhibitors may have the benefit of the full

period of the conventions, and that there may be as little

noise and confusion as possible on the first day of the Master

Car Builders' meeting.

"Applications for space and other information should be ad-

dressed to Mr. Hugh M. Wilson, 1660 Monadnock Block,

Chicago."

BUSINESS PROBLEMS OF THE MOTIVE POWER DE-
PARTMENT.

In an exceedingly interesting address delivered by Mr. Rob-

ert Quayle, Superintendent of Motive Power of the Chicago &
Northwestern Railway, before the engineering students of Pur-

due University, on January 26 last, a number of important fea-

tures of motive power work were treated, among which was
one on the locomotive considered "as a machine—a tool for a

purpose—representing a large investment of capital and costing

annually a considerable sum for its operation." The speaker

said:

Perhaps I can best illustrate this business problem by a com-
parison which every motive power official has had to

make at some time, in connection with the rating of his engines.

The tests that have been made upon the locomotive in the test-

ing laboratory of this university demonstrate that the most
economical point of cut-off is between one-quarter and one-

third of the stroke. Other tests made' on this same plant show
that as the locomotive boiler is forced and the rate nf combus-
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tion increased, the rate of evaporation falls off rapidly. - The
conclusion Is Iherefoi'e warranted that with a given speed a
cut-off later than one-third of the stroke will result in a loss
of economy, both in the boiler and the cylinders. Are we,
therefore, warranted in endeavoring to operate our locomotives
under these conditions of nia.xinium fuel economy? The work
of the engine varies so much with the grades that we cannot
expect to run at a uniform rate of cut-off, but is it economy to
endeavor to give the locomotive such a load that it will aver-
age one-quarter to one-third cut-off? l^et us look into the
question. Suppose ours is a nineteen-inch engine In freight
service on a hilly division, and that under a limitation of the
average cut-off to one-third, the tonnage which it can haul over
the division is six hundred tons, exclusive of its own weight
and that of the way car. I.,et us further assume that it the en-
gine is worked to its utmost capacity on the ruling grades
(even if by so doing we must run it for many miles at from
one-half to full stroke), we will be able to haul seven hundred
and fifty tons. The train and engine crews' wages will amount
to about 13.2 cents per mile, or .$13.20 per one hundred miles.
When hauling the heavier train we are getting 2.5 per cent,
more tonnage ovec the division for the same cost in wages, and
thereby effecting a saving of $3.30 for each hundred miles the
seven hundred and fifty tons are hauled. This is a clear gain
in operating expenses. Now, let us look at the actual con-
sumption of fuel, and in doing this we must bear in mind that
while our nominal weights of trains are six hundred and seven
hundred and fifty tons respectively, the real weights (allow-
ing one hundred tons for the engine and tender and fifteen tons
for the way car) are seven hundred and fifteen and eight hun-
dred and sixty-five tons, respectively. Evidently the weights
of the engine, tender and way car form a fixed quantity in our
calculations, and that the heavier the train the less the per-
centage of the total work of the engine needed to overcome
their resistance, and the internal resistance of the engine. Evi-
dently the coal consumption in our comparison should be fig-

ured on the basis of the tonnage of the cars and their contents
only, for upon this is based the earnings of the train. For the
six-hundred-ton train the coal consumption may be taken at,

say, seventeen pounds of coal per hundred ton miles, or ten
thousand two hundred pounds to haul the train one hundred
miles. For the seven-hundred-and-fifty-ton train the consump-
tion per hundred ton miles will be about 1% pounds less, or,

say, 15.5 pounds per hundred ton miles. In other words,
the lesser percentage of the total work of the engine expended
upon itself, its tender and the way car, more than offsets the
increased consumption of coal per indicated horse power. The
total consumption for the seven hundred and fifty tons hauled
one hundred miles will be about eleven thousand six hundred
and twenty-five pounds. Thus, while the total consumption of
coal per trip is. of course, greater for the heavier train, the
consumption per hundred ton miles is less: consequently, the
fuel bill to haul three thousand tons of cars and contents will
be less if it is taken over the road in four trains of seven hun-
dred and fifty tons, instead of five trains of six hundred tons.

So we have saved money in both wages and fuel ner hundred
ton miles. But the question is broader still. Evidently fewer
engines resulting in a lesser investment are required: further-
more, while the cost of repairs per mile run by the engine may
be .greater the cost per hundred ton miles of train hauled will
be less: again, the fewer engines will mean a smaller invest-
ment in roundhouses, shops, machinery, etc.. and last, but not
least, the operating expenses will be reduced in more ways
than train crew wages, and the liability of accident will be les-
sened by the fewer number of trains. Thus the broader the
light in which this question is viewed the greater the economy
of working the locomotive beyond the point of maximum econ-
omy per indicated borse power.
That this view of this business problem is correct will be

acceded to by every motive power official. The situation may
appear to you to be paradoxical, particularly, in regard to the
item of fuel, but that coal can be saved by loading an engine
heavily we have proof of daily. The road with which the
writer is connected keens an individual coal record by which
the consumption of coal per hundred ton miles by each engi-
neer is recorded. In a group of men in comparable freight
service on one division the best performance in November last
was 15.9 pounds ner hundred ton miles, the engineer having nn
average train of S53 tons. The poorest record was 2S.7 pounds,
but the average train was only 37S tons. Of course there are
differences in engines ("u'hich was true in this caseV but all our
coal accounts support the statement that other thincrs b'^in.'r

ennal the heavier the tr.nin the less the consimnption per hun-
dred ton miles. The limit to this rule is not reached before the
engine is so o-\-erloaded that the reouired time cannot be made:
so evident is this to our ene-ineers that tbey are anxious to
haul the heaviest trains of which their engines are can-nble. as
bv this menns only wi|1 their records compare favorably with
others in the same class of work.
This snme mode of reasoning*, bv which the -n-orlc of the en-

Hne is viewed bv its effect unon the net cost of haulinsr tonnafre
rstber than its economv in fuel per horse power must applv to

other oiTPSt'ons invoh*ed in locomotive construction and opera-
tion. Op this bps'S the siye of locomotives has beep constant-
W increasing and will continue to increase. Anvthine' ^\'hicV

P(^r?<3 (n fhe economv of performance but limits the amotitit of
•n'ork that cap be obtnined from the ensrine, eitheT- bv rotiuripo'

the tonnage it can bnul per trip or reducip"- the mileae-e it

can make per vear. cannot hope to succeed. Tf a complicated
I'nlve p^ear 1^-onld sa'\'e five or ten per cent, in fuel, but would
ca.use the engine to miss a trip occasiona^lv because of repairs
necessary to the mechanism, the loss of the servico of the
engine to the company In busy seasons would .possibly more

than offset the saving In fuel. On the other hand, simple,

strong and reliable construction of the locomotives, (acilltles

for quickly rii;alrlng them, and eveirthlng that will add to Its

useful mileage per yeai-, is worthy of careful study. At the

same time the necessity of meeting these conditions does not

relieve the motive power offlcial of getting the greatest iwssible

economy out of the locomotive as an engine, after he has met
the conditions noted, and if he does his whole duty he will

be eager enough, in his attempt to obtain this economy, to

satisfy the most enthusiastic student of the steam engine.

"^tvsowalB

Mr. Frank B. Drake, General Manager, Cincinnati Northern,

lias resigned.

Mr. .T. A. Kdwards has been appointed Master Mechanic of

Iho Ulo Grande Southern at Ridgway, Colo.

Mr. E. D. Codman has been elected President of the Fitch-

burg Railroad. He was formerly Vice-President.

Mr. E. Z. Hermensader has been appointed Assistant Master

Mechanic of the Wheeling & Lake Erie, at Norwalk, Ohio.

Mr. T. H. Curtis has been appointed General Manager of the

Astoria & Columbia River, with headquarters at Astoria, Ore.

Mr. Harry Conrod has been appointed Assistant Master Me-

chanic of thcColumbus, Hocking Valley &Toledo, at Columbus,

Ohio.

Mr. C. G. Vaughn has been appointed Chief Engineer of the

New Orleans & Northwestern, with headquarters at Natchez,

Miss.

Dr. Louis Duncan, of Baltimore, has been appointed Elec-

trical Engineer of the Third Avenue Railway Company, of

New York.

Mr. James Hickey has been appointed Master Mechanic of

the Gulf & Interstate Railway, with headquarters at Beau-

mont, Tex.

Mr. James A. Corey, a locomotive engineer, on the Boston &
Maine, has been appointed Master Mechanic of the shops at

Portsmouth, N. H.

Mr. James M. Kirk has been appointed Master Mechanic

of the Salt Lake & Ogden, with headquarters at Salt Lake

City, vice W. T. Godfrey, resigned.

Mr. George Dickson, General Foreman of the St. Paul

shops of the Great Northern, has been put in charge of the

mechanical department at West Superior.

Mr. George H. Pegram, Chief Engineer of the Union Pa-

cific, has resigned, to accept the position of Consulting En-

gineer of the Manhattan Elevated of New York.

Mr. A. C. Michaelis has resigned his position as General

Manager of the Central Railway of Guatemala, Central

America, owing to the revolution in that country.

Mr. W. McLane, late of the Plant System, has accepted the

position of Master Mechanic of the Bellingham Bay & British

Columbia Railroad, with headquarters at Ne^w Whatcom,

Wash.

Mr. Edward L. Moser has accepted a position in the en-

gineering department of the Baldwin Locomotive Works; he

was formerly Mechanical Engineer of the Philadelphia &
Reading.

Mr. C. C. Martin, long known as Chief Engineer and Super-

intendent of the New York & Brooklyn Bridge, has been ap-
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pointed Engineer of Bridges for the Boroughs of Brooklyn

and Queens.

Mr. James M. Kirk, forruerl.v with the Chicago, Kock Island

& Paeiiie, has been appointed Master Mechanic of the Salt

Lake & Ogden, with headquarters at Salt Lake City, Utah, to

succeed Mr. W. T. Godfrey, resigned.

Mr. J. M. Percy, formerly Master Mechanic of the Cincin-

nati, Hamilton &• Dayton, at Cincinnati, Ohio, has been ap-

pointed Master Mechanic of the Baltimore & Ohio Southwest-

ern, with headquarters at East St. Louis, 111.

Charles B. Chester, Master Mechanic of the Guatemala Cen-

tral Railway, of Central America, died at Chattanooga, Tenn.,

January 8, at the age of 47 years. He was formerly Master

Mechanic of the Chattanooga, Rome & Columbus.

Mr. James M. Percy, formerly Master Mechanic of the Cin-

cinnati, Hamilton & Dayton, at Cincinnati, has been appointed

Master Mechanic of the St. Louis division of the Baltimore &
Ohio Southwestern, with headquarters at East St. Louis.

Mr. A. D. Allibone has resigned as Purchasing Agent of the

Wisconsin Central to take effect February 19, and will be

succeeded by Mr. John A. Whaling, who held the position

previous to January 1, 1896. Headquarters, Milwaukee, Wis.

According to a communication received from Mr. Robert

Andrews, vice-president of the Safety Car Heating and Light-

ing Company, Mr. W. H. Hooper has been appointed general

agent of the company, with office in Chicago, vice Mr. George

N. Terry, resigned.

Mr. H. H. Vaughan, formerly Mechanical Engineer of the

Great Northern, at St. Paul, has been appointed Mechanical

Engineer of the Philadelphia & Reading, at Reading, Pa. Mr.

Vaughan is a capable young man, with a good record. He and
the officers of the road are to be congratulated.

Mr. J. P. Weed, a Civil Engineer, of Houston, Tex., was ap-

pointed February 6, Chief Engineer of the Gulf, Beaumont &
Kansas City Railroad, with headquarters at Beaumont, Tex.

Mr. Weed was formerly connected with the Land Department
of the Southern Pacific and the Houston & Texas Central.

Mr. Samuel Porcher, heretofore Assistant Purchasing
Agent of the Pennsylvania Railroad, has been appointed Pur-

chasing Agent to succeed A. W. Sumner, deceased. Mr.

Porcher has been in the service of tie Pennsylvania since

1882, and has been Assistant Purchasing Agent since 1894. His
office is at Philadelphia.

Mr. A. D. Wilder, Division Superintendent of the Southern
Pacific, died at Oakland, Cal., February 14, of pneumonia. He
was born in Attica, N. Y., July 31, 1843, and entered railway
service in May, 1859, as clerk, with the Erie, and had been
with the Central and Southern Pacific roads since December,
1868. He was appointed Division Superintendent in Decem-
ber, 1878.

ilr. H. E. Walker has been appointed Locomotive and Car Su-

perintendent of the Interoceanic Railway of Mexico, succeed-
ing Mr. E. V. Sedgwick, resigned. Mr. Walker has been Su-

perintendent of Machinery of the Mexican Southern Railway
for nearly seven years, coming from London when the road
was commenced. His place will for the present be filled by
Master Mechanic W. I. McCammon.

As we g-Q to press reports have been received to the effect

that the Brooklyn Elevated Railroad has contracted with the
Walkei Company, of Cleveland, to equip 150 cars with Walker
electric motors, which are to be controlled by the Sprague
system of multiple control. This system was adopted with a
view of running- the cars over the Brooklyn Bridge into New
"i'ork. and this system of control disposes of the difficult prob-
lem of switching the cars at the New York terminal The
\vork is expected to be completed by June first.

BOOKS AND PAMPHLETS.

"Whittaker's Mechanical Engineer's Pocket-Book." By Philip
R. Bjorling. Size, 4 by 6 inches, 377 pages; bound in leather.
Illustrated. Published by The Macmillan Company, 66 Fifth
avenue, New York. 1898. Price, $1.75.

This book contains 130 tables, in which pumps and hydraulic
work are specially well represented; pipes, windmills, gas en-
gines, steam engines, mining machinery, ropes and belting,

speeds of machinery and tools ^vire gauges bolts and nuts,

weights of plates and mathematical tables are also included.

The book contains much information that is needed by steam
engineers and machinery designers, and much more that is

valuable in hydraulic work. It is provided with an index
and is convenient in size.

"The Monthly Official Railway List," January, 189S. "The
Official Railway List," which for 26 years has appeared as an
annual publication, and is probably the best known list of
railroad officials published in this country, has just added to Its

usefulness by appearing each month. The first copy under the
new plan was received too late to be mentioned in these col-

umns in our February issue. The list includes an alphabetical
list of all railroads in operation in the United States, Canada
and Mexico, with a list of officers and their addresses, fast

freight lines and pi-ivate car lines and their officers, index of

location of general offices and shops of railroads, list of travel-

ing representatives of railroad supply houses, tables and data
for use of track department, lists of national and State rail-

road commissioners, railroad and technical associations and
sleeping car and telegraph companies, with their officials. The
publication is so well known as to require little at our hands
except a statement that it is to be published monthly. This
implies an immense amount of labor, which will without doubt
be appreciated by those who have occasion to refer to the

valuable information contained in the publication.

"Scientific American Supplement Reference Catalogue." This

is a volume of 48 pages, bound in cloth, giving an index or cata-

logue of the valuable papers to be found in the "Scientiflc

American Supplement." It is cross indexed, and the headings

are in full-faced type, which contributes largely to its con-

venience. The list contains references to more than ten thou-

sand of the more important articles, many having been omit-

ted because of lack of space. The great value of this list lies

in the fact that many of the aftbjects have not been treated in

books. We are glad to have a copy of the catalogue and ex-

pect to find it exceedingly useful. We understand that the

catalogue will be sent tree upon application, by addressing

Munn & Co., 361 Broadway, New York.

•'Record of the 'Perfect' Truck, "Brill No. 27.' " Under this

title the J. G. Brill Company, of Philadelphia, has issued an
illustrated pamphlet explaining the design and construction of

the "Perfect" Truck and giving the reasons for its success.

This truck is in use on many lines under the severe conditions

imposed by a combination of open road and street railway

working and the statement that after two years of service no

en Re of derailment has been reported is abundantly supported.

The pamphlet contains a number of remarkable letters from
railway men who are using the trucks, one of which is quoted

elsewhere in this issue. The letters are convincing of the

merits of this truck, and as they come from Presidents, General

Managers and Superintendents, the testimony is to be accepted

as authoritative in the highest sense. Such remarks as these

are found in them: "Does not leave the track," "Forty miles

per hour with shallow flanges and narrow treads," "Have tried

other trucks, but make 'No. 27' standard," "Are operating only

your 'No. 27' truck," "A radical improvement," and "Never

had one derailed under any conditions." The trucks are used

under heavy as well as light cars, and the records are worthy

of examination.

"Brown's Discipline of Railway Employees Without Sus-

pension." This pamphlet, published at Easton, Pa., by the

Railway Discipline Publishing Co., price 17 cents, is devoted

to the explanation of the system of discipline first introduced

by Mr. G. R. Brown, General Superintendent of the Fall

Brook Railway. The book contains two articles by Mr. Brown
giving a statement of his experience of thirteen years, which

are followed by circulars of a large number of railroads that

have adopted the system; it also presents private and public

letters upon the subject. The book is in convenient form and
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operating and mechanical officers of railroads should make a
point of reading it.

"Cambria Steel Rails." The Cambria Iron Company, Phila-
delphia, Pa., whose works are at Johnstown, Pa., has published
a volume of illustrations and tables of sections of T rails and
their joints, a copy of which has just been received. This is

Volume I. and is devoted entirely to T. rails, Volume II. being
given to street or girder rails for electric railroad use. In
Volume I. are full-sized sections of standard rails in most
general use, with all dimensions given, and also the number
of tons per mile of track. Accompanying each rail section is

the con-esponding splice section, and at the end of the book
frog fillei-s, special splice bars and track bolts are illustrated.

Tables referring to track bolts and their weight are included.

Volume II. also contains sections of T rails, but is chiefly

given to the special sections for street and electric use. These
sections are also dimensioned and are drawn full size.

"Diamond 'S' Brake Shoe." The Sargent Company, Chicago,
has issued an exceedingly handsome illustrated pamphlet, con-
taining a report of tests on the laboratory brake shoe testing

machine of the Master Car Builders' Association, on the
"Diamond 'S' Brake Shoe." This report was published in ab-
stract in our December issue of last year, page 424. The tests

were conducted for the Sargent Company by Mr. J. C. Whit-
ridge, of Chicago. Besides the report, the pamphlet contains
comments and notes on service tests. This is one of the most
attractive trade pamphlets that we have seen and it is worthy
of preservation.

"Air Compressors." The Ingersoll-Sergeant Drill Co. This
concern has just sent us a booklet 3% by 514 Inches in size,

which is a condensed illustrated edition of their catalogue of

air compressors. It is a handy little volume that our readers
ought to procure, which they may do by asking for it. Com-
pressors in great variety are illustrated by good half tone cuts
and on the pages opposite the various illustrations are lists

of some of the users of these types.

"The Composite and Its Field," by C. Peter Clark, General
Manager New England Railroad, Boston. This is an illustrated

paper on the composite locomotive and car, a* reprint of the

paper read by Mr. Clark before the New England Railroad Club,

December 14, 1897, and printed in abstract in our issue of Janu-
ary, current volume, page 29. It is a clear and comprehensive
treatment of this interesting subject.

EXPERIMENTAL BALDWIN LOCOMOTIVE AT COLUM-
BIA UNIVERSITY.

"atpr hammer, nutoinalic (IralnaKC of tlie eoliiiiiu ami sails-

factory control of tlic valve, by whicli the sjieed of opeuiii^'

and closing may be regulated by the man who operates It.

This new column provides a free passage of water and
llie valve, being horizontal, admits the water to the vertir'al

rolunin without the obstruction of tin e.\tra turn in its course.

The niecluiiiisiM is arranged on the oiitsi<le of the pipe for

easy access. The operating lever is plaii'd eonvenienl to tli<?

lirenuin's hand and the inotioii recjnired to operate (he valve

We are informed by Professor F. R. Hutton, Professor of Me-
chanical Engineering, Columbia University, New York, that

the engineering school of that university has just been present-

ed with the locomotive "Columbia" by the Baldwin Locomotive
Works. This is the engine that was exhibited at the World's

Fair in 1893, and it is expected to be used as a laboratory loco-

motive on a plan similar to those carried out by Professor

Goss at Purdue University, and by the Chicago & North-
western Railway at its Chicago shops. The liberality of the

Baldwin people will be appreciated by all who are interested in

the subject of transportation by rail.

The engine is a "Vauclain Compound," designed by Mr. S. M.
Vauclain. It is one of a group of exceedingly valuable machines
recently given to the mechanical engineering department. C.

C. Worthington has presented, in memory of his father, some
hydraulic machinery valued at $20,000. Besides pumps of nota-
ble capacity, his gift includes accumulators, meters and facili-

ties for measuring the flow of water and the verification of for-

nulas and constants. William W. AUis, of Milwaukee, has also

contributed valuable machinery as a memorial to his father.

SHEFFIELD STANDPIPE NO. 6.

A new staudpipe or water column has been introduced by
the Sheffield Car Company, of Three Rivers, Mich., which is

illustrated by the accompanying engraving. The
. objects

toward which these manufacturers have worked in all of

their water eoluinns are a spout that may be moved vertically

and horizontally, a protection of tUe coluiuu from injury by

The Sheffield Improved Standpipe No. 6.

is a very small one. 'ihe construction of the valve chamber

is such as to permit the removal of the valve entirely by tak-

ing off the head of the casing. The cylinder is lined witli

brass and is not liable to corrosion, and the valve is provided

with a rubber seat to secure tightness under all pressures

used. The joint in the delivery arm of the pipe Is of rublier.

specially prepared to resist the action of cold weather. The

vertical adjustment accommodates varying heights of tenders,

and there is no drip from the end of this pipe to cause icy

tracks.

The delivery arm is counterweighted, and the entire weight

of the column is carried upon a center bearing at the lower
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end of the vertical pipe. A positive loclc is provided to secure

tlie pipe in position wlien it is thrown parallel to the track.

The construction of the main valve is shown in the engrav-

ing. It has two dislcs, one of which is the valve proper, while

tlie other is an hydraulic piston, which is conti'olled by an
operating valve, woi-liod by a rod passing through the center

of the main valve and into a guide bar, whicli is cast in the

valve seat. The operating valve controls the passage of water
from the main pipe to the hydraulic cylinder, and it also con-

trols the e.xhaiist from that cylinder into the water column,
and as the piston is of lai-ger area than the valve, the pressure
of the water against it will close the valve and hold It against
its seat, while relief from this pressure will allow the valve
to open. Sand which may accumulate in the cylinder may
be washed out through a small cock provided for the purpose.

DOUBLE STACK LOCOMOTIVES-TOLEDO, PEORIA &
WESTERN RAILWAY.

Several devices have been introduced for the purpose of im-
proving the draft arrangements of locomotives and efforts in

this direction have not been confined to this country alone, no
les.'i an authority than Mr. F. W. Webb, chief mechan-
ical superintendent of the London & Northwestern, having
recently produced a design having two exhaust pipes and a
liorizontnl partition across the smoke box. This was done to
secure a more equal distribution of draft between the top

Couble Stack-, Locomotive-

and bottom flues. The device used on the Toledo, Peoria &
Western has a similar oljject, the equalizing of the draft, but
there Is no partition in the smoke box, and the equal distribu-

tion of draft between the center and the outside flues is

specially sought in this case.

The engravings illustrate the device as applied to a Rogers
locomotive of the consolidation type; they show the stacks to be
side by side, instead of in tandem, as in the English engine
referred to. The exhaust pipe is double, and of such a form
as to lead the exhaust from each cylinder into both stacks.

The sectional view shows the form of the exhaust pipe and

the arrangement of the netting. The chief claims made for the

arrangement are, the production of an even draft through all

of the tubes; an increase in size of exhaust nozzles over other

practice, a saving of wear on boiler flues, and a saving of fuel.

The device has been tried for several years on the Toledo,

Peoria & Western Railway, and also on the St. Louis,

Chicago & St. Paul, good records having been made on both

lines. In July and August, 1896, tests were made on regular

passenger trains ou the Toledo. Peoria & Western, the engines

having 16 by 24-inch cylinders, and making two round trips on

the Western division, from Peoria to Keokuk, 113 miles. The
engines were in equally good condition and differed only as

to the draft appliances. They both made tue same number of

Double Stack Locomotive.

stops, 25 in 100 miles run. Other comparisons were made on

five 16 by 24-inch passenger engines, three with double stacks

and two with ordinary stacks, each making two round tr'ps on

the Eastern division, from Peoria to Effner, 111 miles. j*11 tlie

engines were in equally good condition and all made the same
number of stops. The records are as follows:

WESTERN DIVISION—rEORIA TO KEOKUK.
Percentage

Average Average favor
double stack, siugle stack, double stack.

Ton miles per train per trip 16.950 16,950

Aver, speed in miles per hour.. 33.50 32.60 3 per ct.

Pounds water evaporated per
pound of coal 5.50 5.00 10 per ct.

Miles run per ton of coal 55.S0 60.60 11 per ct.

I'ounds coal to haul 1 ton 1 mile .239 .259 8 per ct.

EASTERN DIVISION—PEORIA TO EFFNER.
Ton miles per train per trip.... 16,474 16,420 33 per ct.

Aver, speed in miles per hour.

.

40.80 40.60 50 per ct.

Pounds water evaporated per
pound of coal 6.00 4.60 9 per ct.

Miles run per ton of coal 39.20 35.80 11 per ct.
Pounds coal to haul 1 ton 1 mile .345 .372 8 per ct.

Mr. W. B. Warren, general foreman of the Toledo, Peoria &
Western Railroad, designed and patented this arrangement,

and we are indebted to him for the photographs and results
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THE EMPIRE AIU HOIST.

This air hoist is an applicafion of two i'ot:ir.v aii' motors to a

ilill'iTciilial cliaiii hoist ;iii(l lias tlio wcllUnown ailv.-iiitafjus of

llic chain hoist. Tlic motors are alxnit two horse-power oacli,

tlic.", aro rcvcisililc .Mini arc lifted between the two side plates

tlial form tlic frame of lijc lioist. I'inions on theends of the mo-
tor sliafts iiicsli direell.v with lart;e driviiiK gear wheels, which
operate the hoist b.v means of two differential <hain wheels. The
whole device, when built for a cjipacity of 5.000 pounds, occu-

pies a space 42 inclies hisfh, 21 inches wide and 15% inclies deep
when the hoolv is drawn up. The total welslil is 241 iiounds,

and that of a single niotoi' is 29% pounds.

The motors are most carefully m.ado and tlieir design is such
as to meet many of the olijectimis which have been raised to

remarkable. The direct acting cylinder air hoist has done Its

worli admirably, and now the want of a better device which
will be free from llie troublesome cITecIs of leakage and lack
of sustaining power, as well as one which does not require
liead room ecnial to the lift, Is recognizi'd. In the hoist under
consideration there is no piston packing working against a
more or less rough cylinder, no danger of leaky valves, pip-
ing or piston packing, which will lower the load, and no 8i)rlug

to tile hoist when part or the whole of the load Is removed.
The operation of the motors Is controlled by a valve which
starts, stops and reverses theui, and is worked by a handle
showu at the right hand side of the hoist in the IllusI ration.
Furtlier information will be supplied by Mr. F. V. Green, of
the Empire Engine and iMotor Company, 20 Cortlandt street,
.\ew Vork, tlie mauutacliiiers of this hoist.

Empire 5,000-Pourd Air Hoist.

tlie rotary type. The wings are not set out by springs, lint iiy

a positive ad.iustment, as they are of phosphor bronze, as hard

as can be made, and ground accurately to fit the casing; good

wearing qualities may be expected and the remarkably sma";l

number of parts should contribute to this desideratum. The
construction is done on jigs for the sake of interchangeability.

such care being given to this feature as to lead the manufactur-

ers to urge this as a claim for superiority.

The hoist has advantages over those in most common use. in

that it occupies little head room and is ad.1ustable to an in-

definite e.\tent as regards length of lift, a lift of ten feet being

ordinarily provided for. Like a chain hoist, it will hold its

load and it does this without strain on the motors, and the con-

trol of the motors is such that accurate lifting in handling ma-
chinery in lathes or other tools may be had. Air hoists have
contributed very materially to tlie cheapening of mechanical
operations in shops and the progress in their use has been

ECONOMICAL LOCOMOTIVES.

At a recent meeting of the St. Louis Railway Club Mr. G. W.
Rhodes, superintendent of motive power of the C, B. & Q.
K. R., spoke on the subject of the economical locomotive and
its relation to the track, in part, as follows:

I would say, in a general way, that for railroads in our im-
mediate surroundings, beyond any question, the best engine
for both passenger and freight service is what is known as
the four-wheel connected 17 or 18 by 24-inch American engine;
that is a good engine for pioneer roads and for roads that
have not been rebuilt. 1 want to lay a great deal of stress on
the fact that it is the condition of a railroad which govens
ihe question as to what is the best passenger engine an<l what
is the best freight engine.

1 will cite a case that we are all pretty familiar with, and
tliat is the matter of bicycles. The people who live out in the
tountry and who have the arduous auty of furnishing tne
l,ower to get a bicycle over the road, they know what a great
aifference there is in the character of the road, and in the
condition of the road. You take it in Chicago, and 1 have no
doubt in St. Louis also, where we have good roads, good as-
phalt pavement, and the amount of work that we can per-
lorm on a bicycle, the amount of speed that we can make
and the ground that we can cover is very much greater than
It would be out on some up-and-down, badly constructed road.
We can do more work with the same power on a bicycle
when we have a good underbed to Avork on that we can when
we have a bad underbed to work on. And it is the same
way with an engine. You can do more work with an engine
when you have a good underground to work on than you
can if you have a bad underground to work on.
Formerly it was the practice to send specifications and draw-

ings to the locomotive builders, and the builder would simply
liuild the engine. That method is gradually changing, and
the practice that we are gradually getting into is to specify
a condition. To specify a condition in time that the trains are
expected to make between two points; to specifj' the character
of rail that is laid: to specify the character of grade, the
weight of the trains and the curvature, and then to ask the
locomotive builders to build the engine that will do this work
and also guarantee that the engine will perform it, and the
payment is not made until the engine does perform it. So it is
pretty clear, 1 think, that the conditions govern the question
as to what is the best passenger engine and what is the best
freight engine.
There is another feature of this subject, as to the change

which imjjroved conditions of the road will bring about in en-
gines. 1 think that it is often the case that new engine con-
struction has been spoiled by the overconfidence of the motive
power men. and vei->' often the overconfidence of the manager
of the railroad, in the representations which are made to them
requiring a new type of engine. My experience has been that
when a new engine is built, whether it is built at a railroad
company's shop or whether it is built at the shop of a loco-
motive builder, it will be found that in a great many partic-
ulars the engine is decidedly weak; that the best calculations
have not been able to make the engine strong enough; at first

in one part and then in another part the machine fails, and
then a third part will fail, and as those failures occur the parts
are strengthened, and finally, after a few years' service, this
new type of engine is reconstructed and rebuilt in such a way
that it is strong enough to go into general service and you
are ready to have more engines of that class built.

Now. the mistake that is made very often is in the overcon-
fidence of some builder or the overconfidence of some superin-
tendent of machinery, who will order a dozen or fifteen or
twenty engines of a new type, and then, in place of having
these failures occur on a single engine, they occur on twenty
or thirty, the effect being that it practically condemns the en-
tire lot after being used on the road, whereas, if but one en-
gine had been purchased, it might have been worked into a
good engine by remedying these detects as they were discov-
ered. Therefore. I would advise those who wish to make a
change in their type of engine not to build fifteen or twenty
of the same kind at once, but confine themselves to one. and
make a thorough test of that one engine before introducing a
large number on the road.
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In concluding, I would endeavor to impress upon members
of the club and the railroads generally that what we want is,

to my mind, more mechanics in the track at the present time,
rather than more work in the locomotive.

In the same discussion Mr. J. A. Carney, master mechanic
of the C, B. & Q. K. R., made the following remarks with

reference to small locomotives:

Has the small engine seen its day? This is a question so
much dependent upon local conditions that it cannot be an-
swered definitely yes or no, and might be supplemented by the
question: "Has the large engine seen its limit, and is it the
engine to be desired for all classes of service?"
The majority of the small engines of to-day are the remains

of what was once the main equipment of many of our rail-

roads, and it is their light weight and low boiler pressure that
makes them small. In merchandise freight and stock trains,
and in fast passenger and mail service these engines are out-
classed by the large engine, and they failed principally because
of their lack of boiler capacity.
The principal advantages of the large over the small engines

are: First, they haul more cars; second, it costs less per car
mile in wages to haul them.
The amount of fuel per loaded freight car mile is about the

same whether the engine be large or small. The cost of re-
pairs of the small engine is decidedly in its favor. Therefore,
in comparing large and small engines in freight service, there
is little choice so far as fuel consumption is concerned. The
extra cost of repairs of the large engine is entirely over-
shadowed by the saving in train crews' wages, and in its extra
earning capacity, so that for average main-line work the
small engine has seen its day. On the Northern Pacific the
purchase of 50 heavy engines has been the means of laying
up 95 small engines. What the saving has been I am unable
to learn, but it must be large enough to fully warrant the
change. Where the traffic is large and the grade heavy, as it

is in portions of the Northern Pacific, the large engine has be-
come a necessity. About 25 per cent, of the savings in en-
gines has been accomplished by making longer runs. Some
of the more level roads have adopted the medium-sized en-
gines, and have spent money in leveling and straightening
their permanent way that otherwise would have been spent
in the purchase of larger engines. On such a road the
medium-size engine will haul almost all the cars that can be
put behind it, and in many cases the length of the train is

limited by the length of the sidings.

The small engine is still being used on branch lines where
the freight business is not large enough to warrant the use
of a large engine, and where, in many cases light track and
light bridges would not permit of the use of larger engines
even if the service demanded it. For branch passenger work
and light suburban service the small engine answers every
purpose, and will be maintained for that class of service. The
great disadvantage of the small engine of to-day is its low
boiler pressure, and the small engine of the future will be one
which is capable of carrying 160 to 180 or more pounds of

steam. That there are two many small engines to-day there
can be no question. Many of them will be replaced by large
engines, and a few will be rebuilt with boilers capable of
carrying high pressure.
In conclusion, the size of an engine depends upon the ser-

vice required of it, and for certain classes of work the small
engine is just as much in demand to-day as it was 20 years
ago.

TESTS ON THE CHICAGO STORAGE BATTERY RAIL-
ROAD.

It is well known that the F.nglewood & Chicago Electric
Steel Railway has operated 20 cars on its lines using the stor-

age battery, and at the beginning of this winter it was decided
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Fig. 1— Boiler Test.

to test the plant in order to determine the presence and extent
of defects which might otherwise exist without attracting at-
tention. The tests were made under ordinary working con-
ditions and represent the conditions of usual practice. They
were carried out by Mr. George A. Damon, assisted by Prof. T.

P. Gaylord and a coi-ps of students from the Armour Institute.
We are indebted to Mr. G. Herbert Condict and to the "Western
Electrician" for the data and diagrams.
The boiler plant includes three Heine water-tube boilers rated

at 200 boiler horse-power each, fitted with Roney mechanical
stokers. The engines are triple expansion, condensing, of the
Willans central-valve type made by the M. C. Bullock Manu-
facturing Company, of Chicago. The plant at present contains
two of these engines, each of which has two lines of tandem
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Fie. 2—Engine and Generator Tests.

cylinders rated at 200 horse power at a speed of 380 revolutions
per minute.
The engines are directly connected by the "Arnold" method

to four six-pole, shunt-wound Walker generators, rater at 190
KW. each when running at 380 revolutions per minute.
Each engine exhausts into a Worthington jet condenser, from

which the condensed steam and heated injection water is raised
by means of the air pump about 35 feet to the top of a Worth-
ington cooling tower, in the bottom of which it collects, ready
to be again used in the condenser.
The boiler feed pumps are of the Worthington duplex com-

pound type, and ordinarily take their supply from the well of
the cooling tower, pumping it through a closed feed-water
heater in the exhaust line of the pumps, and thence through
the economizer to a common feed-water heater above the
boilers.
The hot flue gases from the boilers pass trom the uptakes

into a brick smoke flue extending the entire length of the boiler
room. In a brickwork extension of this flue, located between
the power house proper and the stack, is installed a Green
economizer, with passages and dampers so arranged that the

4I0O0
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nace is to be charged with 14.44 per cent, of the lost heat, and
the remainder 62.86 per cent, appears in the steam.
The test shows that the engines used 18 pounds of steam per

indicated horse-power, l)ut it should be remembered that among
tlie unfavorable conditions, the engines wore overloadeil and
had a vacuum of but 2J',4 inches. The indicator cards taken
with one engine operating one generator showed a friction load
of 32.26 indicated horse-puwer, which is but about 15 per cent, of

the average indicated horse-power. The commercial efficiency

of the generator is shown to be 93.1 per cent., which efficiency

30O00rnam
otoooo
5 15000

iaoo(
500C

—H=4-
P£i 2^ 3S ESG

Fig. 4—Average of Five Acceleration Tests.

was obtained when the generator was running 32 per cent,

below its rated capacity. The total efficiency from the
coal pile to the switchboard was 5.58 per cent. The cost of

fuel for a net kilowatt hour on the switchboard of the station
tested is shown to be .611 cent. As the result of a two days'
run with coal at the price named the cost of fuel per car mile
was .996 cent, and the pounds of coal per net kilowatt hour
were 6.44.

Fig 3 gives the result of the readings taken on one of the
cars every five minutes during the test while it was performing
regular service, and Fig. 4 shows the results of a speed trial

for 60 seconds. In tliis figure A, B, C, D and E were the read-
ings obtained for tlie watts used, while the controller was
placed at the five points representing the connections as fol-
lows: A, the four sets of batteries in parallel; B, batteries in
series parallel in sets of two; C, batteries in series with resist-
ance; D, batteries in series without resistance; E, same as D
with field of motor shunted. The speed of 15 miles an hour
attained at the end of the 60 seconds was after a run of 986 feet,
showing at a glance that it is hardly wortliy of comparison
with the speed of electric and other cars which have been re-
corded, but the equipment of this car was designed to enable it

to attain normally a speed of but 15 miles an hour. The tests
were made on a 13',^ ton car, driven by a 50 horse-power
Walker four-pole series motor. The entire current used at
any one time passed through the armature, so that the am-
meter was inserted in the positive brush leads.

The results of the tests point to the suggestion that the en-
gines should be overhauled, tlie economizer flue repaired, and
the question of securing improvements in the fuel as to quality
and cost should be taken up.

A STEEL FRAME BOX-CAR.

In an interesting paper, read at the December (1S97) meeting

of the Northwest Railway Club, Mr. H. H. Vaughan presented

a design for a 40-foot, 60,000-pound box-car which has some

provided for entirely by the car sides, and the center sills are
supported and are used for local strength and for the pulling
and buffing stresses. The car is 8 feet 6 inches wide over the
side sills and has a total tloor space of 330 square feet, which
will accommodate a load of 60,000 pounds. Mr. Vaughan de-
scribes the design in the following words:
The general design is shown by Fig. 1, and It will be seen

that the truss is of the ordinary "N" type, with posts In com-
pression. The transoms are 30 feet centers, and the lloor is
can Jed by four beams at the panel points, which are spaced
about 6 feet apart. Each of these lloor beams would carry a
load of 9,300 pounds if the load were uniformly distributed, but
I consider that the possibility of heavy local loading must be
taken into account, and for this I have allowed a double load of
18,000 pounds on one floor beam, but under these circumstances
have taken the load on the adjacent floor beams at 4,700
pounds, making as before a total of 28,000 pounds for three
beams. I believe that such an assumption will be found to

-Lfnilormly ObtribultJ Load Concentro?'^ Laod-'

Fig. 2-Stress Diagram.

meet all cases that will be encountered in practice, as no ma-
chineiT or metal will be loaded that would give rise to greater
local weights.
The diagram Fig. 2 shows the stresses on the framing, the

left-hand side being for a uniformly distributed load and the
right-hand side for a load concentrated as above described, but
symmetrical with respect to the center. The weight of the
frame sheathing, roof, etc., is included. The allowable stresses
in the various members are taken as follows:
On framing, 12,500 pounds per square inch for tension, 8,000

pounds per square inch for compression.
On rivets, 7,500 pounds for shearing, 15,000 pounds per square

incli for bearing.
By reference to Fig. 1 it will be seen that the posts and

braces are made of 3-inch channel, 5 pounds per foot, and the
maximum stress will be 10,000 pounds for tension and 6,800
for compression. The transom post is a 5-inch channel,
6.5 pounds per foot, and the stress on it is 7,600 pounds per
square inch. The side plate is a 4-inch channel 5!5 pounds per
foot; the maximum strain for this occurs between the door
posts, and for a uniform load is 8,300 pounds per square inch,
but as this is a continuous section, an excess is perfectly al-
lowable, and it is prevented from buckling sideways by the
roof, fascia boards and door track.
The buffing and pulling strains in this car are taken by two

10-inch channels, 16.5 pounds per foot, which run the entire
length of the car. The combined area of these is 9.8 square
inches, or as great as that in the shank of the coupler and in
my opinion should be strong enough to resist any shock that
will not entirely wreck the car. The collapsing strength as a
column is about equal that of the cour center sills in a 60,000-
pound car, and would appear ample by that comparison.

Fig. 1—Design for 60,000-Pounds Capacity Box-Car,

novel features, among the most important of which is the use
of the side framing of the upper part of the car for carrying the
load, the object of this being to reduce the weight of the car
to the lowest terms. The load in Mr. Vaughan's design is

The paper also treats of the resistance to bulging of the ends
and sides of the car, showing the necessity for providing for

these stresses especially in steel members acting as struts, be-

cause the fiber stresses increase very rapidly under combined
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compression and bending-, and also because steel has less mar-
gin between elastic limit and rupture than wood. To guard
against these stresses the three-inch channels shown at posts
and braces are placed with their webs at right angles to the
sides, or the ends, of the car, which gives a strength of about
four times that of wooden posts. Another feature of the de-
sign is the arrangement of the posts so that the loads come
upon the outside of the posts at the top ends and are transmit-
ted to the car at the bottom on the inside of the posts whereby
the eccentric loading is almost entirely neutralized. To guard

specially for this purpose, and to this the brake heacl.s,

fulcrums and guards are attached. Besides the flve-inch I

beam, five malleable iron castings and the guards complete the
structure, which weighs 80 pounds. The wheel guards are se-

cured to the beam by clips held in place by an eye bolt, to

which the safety hangers are attached. The guard pins are
removed by loosening this eye bolt and new ones may be put in

without difficulty. The pin is held in position by being notched
to fit the edge of the flange of the beam, against

Line of facf ofBroFe Stioe'

The "Solid

against stresses caused by poling or pushing the car from
one corner, the designer uses diagonal braces from the cor-

ners of the car to the centers of the body bolstei;«i. He consid-

ered it desirable to attach the draft rigging directly to the sills

by riveting, which would probably save repairs.

The weight of a car body built on this plan was put at 17,500

pounds, which included all attachments and fittings above the

trucks. The details of the weight are as follows:
Pounds.

S.teel frame with centerplates and attached castings 6,440
Floor beams, belt rails and railing strips 1,350
Hoof and running board lumber 2,150
Sheeting, side and eud door lumber 2,470
Floor 1,270
Coupler and draft rigging, deadwood, etc 1.220
BraUes ., 1,980
S'ide and end door iron work 220
Hand holds, corner plates, etc 250
Bolts, nuts, etc 160

Brakebesm.

which it is pressed by the clip. The details of construction

are clearly shown in the engraving. The brake heads are

interchangeable and are strengthened by double ribs and the

same head is used for either outside or inside hung brakes. A
special claim for streuglh is made for the beam, which is

guaranteed by the manufacturers to staud the Master Car

Builders' test.

COMPOUND CONSOLIDATION LOCOMOTIVES—OGDENS-
BUUG & LAKE CHAMPLAIN RAILROAD.

Total 17,510

The total weight of a wooden car body of this size and capac-
ity was 20,000 pounds, or 2,500 pounds more than that of the

steel car, the difference being in the first two items in the

list. Allowing for variations which might be required in his de-

sign after placing it in service, the author considered one ton

per car to be the amount saved by his design over a wooden
car. Then by figuring on the car mileage he places the cost

of hauling one ton of extra weight in a car for a year at $27.00;

this amount, and probably also a saving in the cost of repairs,

should be credited to the use of such a car.

In conclusion, Mr. Vaughan says: "The trussed frame car in

some form or other offers the lightest car for a given capacity,

and while it is less sturdy than those with metal underframe
alone, it appears to me the most advantageous form to use."

THE "SOLID" BRAKEBEAM.

A new brakebeam has just been introduced by the Monarch
Brakebeam Compauy, of Detroit, Mich., manufacturers of

The "Solid" Bral<ebeam.

the beam which was illustraied on page 381 of our issue of

November, 1897. The new beam is made of an I beam, rolled

The Schenectady Locomoti\(f Works have just completed a

compound consolidation locomotive for the Ogdensburg &
Lake Champlain Railroad, the chief dimensions of which are

given in the accompanying table, and the general appearance

of which is shown in the engraving prepared from a photo-

graph. The engine has Allen-American balanced valves, Mc-

intosh blow-off cock, Westinghouse-American brake on driv-

ers and tender and for train, magnesia sectional lagging by the

Keasbey & Mattison Company of Ambler, Pa., and the Leach
track sander. The chief characteristics of the design are as

follows:

General Dimensions.
Gage 4 feet d'/a inches
Fuel Bituminous coal
Weight in working order 153,000 pounds

on drivers 135,500 pounds
Wheel base, driving 15 feet

rigid 15 feet
total : 22 feet 10 inches

Cylinders.
Diam. of cylinders H. P. 22 inches, L. P. 34 inches
Stroke of piston 28 inches
Horizontal thickness of piston 5% inches and 4?4 inches
Diam. of piston rod 3% inches
Kind ' " packing cast iron rings
" " " rod packing Jerome metallic

Size of steam ports,
H. P. 20 inches X ^% inches, L. P. 23 inches X 2% Inches

Size of exhaust ports,
H. P. 20 inches x 3 inches, L. P. 23 inches x 3 inches

Size of bridges 1% inches
Vah'es.

Kind of slide valves Allen-American balanced
(Ireatest travel of slide valves CVb inches
outside lap H. 1'. 114 inches; L. P. IVfe inches
Inside clearance " " Vs "icli

Kind of valve stem packing Jerome metallic
Wheels, etc.

Diam. of driving wheels outside of tire 54 inches

Material " " centers Cast steel

Driving box material Main, cast steel; balance, steeled cast non
Diam. and length of driving journals. .Main, 8V2 inches diam. x H

inches; balance, 8 inches diam. x H Inches
" " " main crank pin Journals.. 0'/4 inches x ^ inches;

main side, 7 incLes diam. x 5',4 inches
" " " side rod crank pin journals.. Intermediate, 5^^

inches x S inches; P & B., 5 Inches diam. x 3% inches
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Engine truck, kind Two wheel, swing bolster
Journals G Inches dlaui. x U Inches

niani. of engine truck wheels 30 Inches
Kind ' " " Standard, cast steel spoke center

Boiler.
Style Extended wagon top
Outside diam. nf first ring 62 Inches
Working pressu re 200 pounds
Material of barrel and outside of firebox Carbon steel
Thickness of plates In barrel and outside of firebox. .% Inch. 11-16

Inch, 14 Inch and 716 Inch
Firebox, leniith 108 3-16 Inches

width 41 Inches
depth I.\, 67% Inches; B., 64% Inches

material Carbon steel
plates, thickness Sides, 6-16 Inch; back, B-16 Inch; crown,

% Inch; tube sheet, V2 Inch
water space— Front, 4 Inches; sides, Z'A to 4 Inches; back,

3Vj to 4% Inches
crown staying Radial stays, 1^ Inches dIam.

Tubes, material Charcoal Iron, No. 12 W. G.
" number of 306

diameter 2 Inches
" length over tube sheets 13 feet

Fire brick arch, supported on Water tubes
Heating surface, tubes 2,069.5 square feet

water tubes 11.5 square feet
firebox 162.1 square feet" total 2,243.1 square feet

Grate "
30.8 square feet

style Uocking, with drop plate
Ash pan, style Sectional, with dampers front and back
Exhaust pipes Single, high

nozzles 6V4 inches, Z% inches and b% Inches dIam.
Smokestack, inside diameter... IS inches at top, 16 inches near bottom

" top above rail 14 feet IM Inches
Boiler supplied by Two injectors. Monitor, No. 10, R. & L.

Tender.
Weight, empty 36,300 pound*
Wheels, number of 8

" diameter 33 Inches
Journals, diameter and length 4% Inches dIam. x 8 Inches
Wheel base 15 feet 3 Inches

tlonal forms, has served to make It more and more relied upon
by the makers of low-priced Insulating materials. Its price, in-

deed, is the only quality which can Induce any one to employ It.

Its lack of stability to resist for any great length of time the

action of high temperature, its corrosive action on Iron surfaces

with which it comes In contact, are drawbacks too pronounced
to permit serious consideration of this material by the thought-
ful steam users to whom first cost Is not the only consideration.

AsliestoR is a commercial name for the fibrous form of the

minerals amphibole and serpentine. It is really a very valuable
mineral. The rock, dissected, yielding fiber fine and sllk-Uke,

yet defying furnace heat and chemists' add.
Among the many uses for which asbestos Is employed is the

jacketing of heated surfaces for preventing radiation. Like
charity, however, it has been made to "cover a multitude of

sins," to stand sponsor for a mongrel brood of half-breed cov-
erings and bastard laggings. The constant appropriation of the

name asbestos to multitudes of mixtures claiming recognition

as non-conducting coverings, justifies a more than passing no-
tice of this substance at this moment. It has long been known
that sheep's wool, cotton-wool, hair-felt and other organic
fibrous matter possessed great virtues as non-conductors of

heat. The large proportion of entrapped air within the inter-

stices of the fibers gives to such materials a power for insula-

tion unknown in the past in mineral substances. No wonder
then than the use of asbestos as a lagging with its fibrous,

feathery, hair-like strucure, and its fire-resistant qualities,

should have seemed so full of promise as a gruardian of the fugi-

tive thermal unit. Experience soon taught us. though, that

Schenectady Compound Consolidation Locomotive for the Ogdensburg & Lake Champlain Railroad.

Tender frame....
. .10 inch steel channels one very vital quality possessed by the organic fibers, namely,

trucks.... 4 wheel channel iron, Cen. bearincr F. & B.. addi- ... , . ., ,. . ,

tional side bearings on back truck elasticity, was lacking to a very considerable extent in asbes-

rll\"
'^".P^'^'ty

a;,--,AS° ^- ^'^ ?^''- tos fibers. Light, fleecy asbestos fibers make a very excellent'oal 7^ (2,000 pound) tons , . ., , , , , ., .

Total wheel base of engine and tender 49 feet 11 inches non-conductor, if properly made up; but the vibrations, con-
length " " " •' 69 feet 5 inches cussions and mechanical stresses to which boiler coverings are

^:^^^^^;^^;^;;^^;^^^^^;^ subjcctcd soon break down the air-entrapped structure of as-

bestos w'ool, leaving a matted mass of mineral matter, sadly
LOCOMOTIVE BOILER LAGGING.* lacking the heat-entrapping air cells.

About sixteen years ago Prof. J. M. Ordway, at that time

By Wallace W. Johnson.
connected with the Massachusetts Institute of Technology.
made a very exhaustive investigation at the instance of the

Boston Manufacturers' Mutual Fire Insurance Company, re-
Under present conditions of knowledge and methods of engine garding the non-heat-conductivity of a number of mate-

building, the most vulnerable point in our practice remains the rials. Some of the substances tested, although possessing non-
same to-day as in the day of Watt, who laid down this princi- conducting properties of the highest order, were deemed unsafe
pie, that "The cylinders should be kept as hot as the steam or unfit for boiler or pipe covering, on account of their liability
which enters them." to carbonize, or take fire, or because of their corrosive action
Asbestos and magnesia have been names to conjure with dur- upon iron,

ing the past few years. And perhaps this would be an oppor- Prof. Ordway. in commenting upon some of the materials he
tune time to remind the members of this club not to be misled had been testing, especially those of a fibrous character, said:
by names. When a man, or a company puts out a covering, the "Th^se substances keep the air still by virtue of their fibers
substance of which is supposed to be described by the name it or particles. The asbestos of IS had smooth fibers which could
bears. I submit that in all fairness, it ought to contain a suffi- not prevent the air from moving about. Later trials with an
cient amount of the specified material to justify its name; but asbestos of exceedingly fine fibers have made a somewhat bet-
such is not always the case. ter showing, but asbestos is really a poor non-conductor. By
Plaster of paris. or sulphate of lime, is the principal constitu- reason of its fibrous character it may be used advantageously

ent of many of the coverings now found upon the market. Its to hold together other incombustible substances."
insignificant cost, the ease and cheapness of moulding it into sec- Mineral wool consists of the slag from iron furnaces blown into

• From a paper read February 17, 1S98, before the New York Kalf '^ fibrous condition when melted. It is an excellect non-heat
road Club, conductor when in a fluffy condition, by reason of the large
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amount of entrapped air it will hold; but when converted into

a solid condition, it becomes a rather quick conductor.

Magnesium carbonate, popularly known as magnesia, pos-

sesses the quality of porosity to a higher degree than any other
mineral. One hundred volumes of carbonate magnesium will

hold entrapped, from eighty-five to ninety volumes of air. It

is by virtue of this great proportion of air cells that it pos-

sesses its well known heat insulating qualities. In the magnesia
covering placed upon the market we find asbestos fiber to the

extent of about one-tenth of the weight of the covering. The
office of the asbestos as previously indicated is, by reason of

its fine fibrous character, to lend mechanical strength to the

covering, while the magnesia furnishes the insulating prop-
erty.

COMBINATION SPRING I'LANK, SPRING SEAT
COLUMNS FOR CAR AND TENDER TRUCKS.

AND

The accompanying engraving illustrates a design for an im-

provement in car and tender trucks, which embodies the

spring plank, spring seat and columns in a single steel cast-

ing. The views shown are in suttieient detail to be readily

understood without further explanation as regards the con-

struction. The design is )iy Mr. Thomas N. Gallagher and the

Shickle Harrison and Howard Iron Company, St. Louis, found-

EIGHT-WHEEL PASSENGER LOCOMOTIVES—IMPE-
RIAL GOVERNMENT RAILWAY, JAPAN.

Twenty narrow gauge American type locomotives have been

completed by the Brooks Locomotive Works for the Imperial

Government Railways of Japan and through the courtesy

of the builders we present an illustration of one of the en-

gines, with a table giving the principal dimensions. The
whole design more nearly resembles our practice than is

usually found in the locomotives for Japanese railroads. The
tender is carried on three axles, but otherwise it is like recent

American tenders, except the brakes, which are of the

vacuum type. The engine has also vacuum driver brakes.

The chief dimensions follow:

Description.

Type eight-wheeled passenger
Name of operating road Imperial Government Railways of Japan
How many and dates of delivery twenty, January. 1898

Gauge 3 feet 6 inches
Simple or compound simple
Kind of fuel to be used bituminous coal
Weight on drivers 50,400 pounds

on truck wheels 24,100 pounds
total 74,500 pounds

" tender loaded 6z,000 pounds

,.-..9...^

HALF BOTTOM VIEW AND HALF TOP VIEW " '
' '

Combination Spring Planl<, Spring Seat and Columns.

ers of open hearth steel castings, are the manufact-
urers.

The advantages urged for this device are a considerable re-

duction in tlie number of pieces used in the construction of

trucks and a very rigid and substantial construction. A num-
ber of these castings have been put into service under tenders

and the reports from them indicate that they are very satis-

factory in practice. The castings are made for either coil or

elliptic springs, the form shown in the engraving being ar-

ranged for coil springs. They are made of open hearth steel.

The general dimensions are shown, but these are, of course,

varied to suit the design of the trucks. We think the re-

duction in the number of parts composing a truck which this

plan offers an important improvement, which will be app're-

clated, especially by those who have strong preferences for

trucks of the arch bar type.

The Union Station in Chicago is to be rebuilt and rearranged
at a cost 'of about $30,000. The plans have been prepared by
Mr. D. H. Burnham, of Chicago, and it is understood that there
will be a convenient entrance to the track platforms direct
from Adams street, as well as by means of a general entrance
on Canal street.

General Dimensions.

Wheel base, total, of engine 19 feet 4 inches
" " driving 7 feet
" " total (engine and tender) 38 feet 9 inches

Length over all, engine 28 feet 3V2 inches
Length over all, total engine and tender 46 feet 6 inches
Height, center of boiler above rails 7 feet 1 inch
Height of stack above rails 12 feet IV2 inches
Heating surface, firebox 89.9 square feet

' " tubes 985 square feet
" " total 1,054.9 square feet

Grate area 15.2 square feet

Wheels and Journals.

Drivers, diameter 54 inches
Drivers, material of centers iron
Truck wheels, diameter 27y2 inches
Journals, driving axle, size 6% by 8 inches
Journals, truck axle, size 4% by 7 inches
Main crank pin, size 4 by 4V4 inches

Cylinders.

Cylinders, diameter 15 inches
Piston, stroke 22 inches
Piston rod. diameter 2% inches
Main rod, length center to center 5 feet 10 inches
Steam ports, length 14 Inches
Steam ports, width 1% inches
Exhaust ports, length 14 Inches
Exhaust ports, width 2t^ inches
Bridge, width 1% inches

Valves.

Valves, kind of Richardson
" greatest travel 6^ Inches
" outside lap 1 Inch
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Boiler.

Boiler, type of strnlght top
" working ste.im pressure 160 pounds
" material in barrel steel
" tlik'kness of material In barrel 'A Inch
" thickness of tube sheet 'A Inch
" diameter of barrel 51 Inches

Seams, kind of, horizontal quadruple riveted
Seams, kind of, circumferential double riveted
Crown sheet stayed with radial stays
Dome, diameter 22 Inches

Mr. a. W. Rhodes at Purdue Univeraity.

Mr. Godfrey W. Rhodas, Superintendent of Motive Power of the

C, B. 8c Q., delivered an address before the engineering students of

Purdue University, on Feb. Ill, upon "Kxperiences in the Motive

Power Departments of Railways." Not many men have enjoyed a

wider experience than that which has been had by Mr. Rhodes, and

Passenger Locomotives, Imperial Government Railways, Japan.

Firebox.

Firebox, type sloping, over frames
" width 6 feet 6 inches
" length 2 feet 5^4 inches
" depth front 50% Inches
" depth back 51% Inches
" material copper
" thickness of sheets,

sides, door, % Inch; crown, % inch; flue sheet, % and Vz Inch
" brick arch on studs
" mud ring, width,

front, ZV2 inches; sides, 2Vz inches; back, 3 inehes
Water space at top front, 3% inches; sides, 5 inches; back, 4 Inches
Grate, kind of rocking
Tubes, number 210

" material solid drawn brass
" outside diameter 1% inches

Tubes, length over sheets 9 feet 7 1-16 inches

Other Parts.

Exhaust nozzle, single or double single
" " variable or permanent permanent
" " diameter 4,4 3-16,4%

Netting wire
Stack, straight or taper taper

Tender.
Type 6-wheel, rigid pedestal type
Tank, type sloping, flat top
Tank, capacity for water 2,400 'g,illons
Coal capacity 6 tons
Kind of material in tank steel
Thickness of tank sheets ^4 and 3-16
Type of under-frame iron
Type of springs half elliptical
Diameter of wheels 36 inches
Diameter and length of axle journals 4V4 by S inches
Length of tender over bumper beams 16 feet 2 Inches
Length of tank 14 feet 6 inches
Width of tank 7 feet 4 inches
Height of tank, not including collar 48 inches
Height of tank over collar 66 inches
Type of draw gear... front and rear screw couplings and spring buffers
Engines provided with:

Three headlights with 8-inch semaphore lens.
Smith's automatic vacuum brake on all drivers and on tender.
One Detroit No. 2 double-sight feed lubricator.
Three-fourths-pint Detroit lubricators on steam chests.
Two Kunkle 2%-lnch safety valves.

CHICAGO AND DENVER TRAIN SERVICE.

The Chicago & Northwestern announces a new 28-hour train
between Chicago and Denver, in conjunction with the Union
Pacific. The train will leave Chicago at 10 a. m., arriving at
Denver at 1:30 the following day. Returning it will leave Den-
ver at 3:30 in the afternoon and arrive in Chicago at 8:50 in the
evening of the following day.
The Burlington also announces a fast train, leaving Chicago

at 10 a. m., and making the run in 27 hours, or one hour less
than the time of the Chicago & Northwestern train.

few have observed more carefully. His lecture, while dealing with

incidents, was fuH of serious suggestions.

He tirst discussed the fundamental principles which apply in the

manage-nent of men, and urged the value of painstaking and con-

siderate attention on the part of heads of departments, sketching

briefly some of his personal experiences and leading his audience to

a broad view of the responsibilities resting upon those who are

called to direct the work of others.

The dependence of practice upon the application of correct prin'

ciples was illustrated by a conviacing discussion concerning the de-

fect of a detail of a locomotive, which had long been standard on a

leading road, and which, though parts were repeatedly increased

in size, could not be held together uatil the general design was cor-

rected.

He presented in a charming manner the necessity for conducting

experimental investigations under conditions of actual service, and

illustrated his point by showing a switch lens which, when tested

by sunlight, as is often done, was blue, but which when illumi-

nated by the yellow light of a candle quickly became green; also

by exhibiting two red glasses which ware of entirely different

shades under sunlight, but practically the same when illuminated

by yellow light, that is under conditions common to practice.

The value of experimental research was illustrated by a brief ac-

count of the Burlington Brake Tests, and the modesty with which

the speaker referred to the difficulties encountered, and of the far-

reaching effect of the results obtained, aroused but slight suspicion

in the minds of the student audience that he was the masterful

leader in that great worli.

EaUIPMENT AND MANUFACTURING NOTES.

The Michigan Central is putting new boilers, to carry 180

pounds steam pressure, on a number of locomotives now hav-

ing small boilers. The work Is being done at the Jackson

shops of the road.

The Richmond Locomotive & Machine Works have an order

to build two eight-wheel connected locomotives for the Missis-

sippi River & Bonne Terre.
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The Schenectady Locomotive "Works have an order to build
five ten-wheel, compound passenger locomotives for the Minne-
apolis, .St. Paul & Sault Ste. Marie.

The Brooks Locomotive Works have received orders to build

two switching engines for the Carnegie Steel Company, Limit-
ed, three 10-wheel freight locomotives for the Flint & Pere Mar-
quette, two locomotives for the Mexico, Cuernavaca & Pacific.

Six six-wheel switching engines have been completed for the
Cleveland, Cincinnati, Chicago & St. Louis, and also twenty
eight-wheel locomotives for the Imperial Government Railways.
This concern has also completed four locomotives of the six-

coupled, side-tank type for the Seoul-Chemulpo Railway, in

Korea. These engines have 14 by 22-inch cylinders, 42-inch
drivers, 46-inch straight top boilers, 54 by 35-inch fireboxes
and are standard gauge. The road runs from Seoul, capital
of Korea, to Chemulpo, a distance of 25 miles.

The Baldwin Locomotive Works have received the following
orders: Two simple 10-wheel engines for the Mexican National,
one switching engine for the Atlantic Coast Line, one four-
wheel, narrow gauge switching engine and one standard gauge
consolidation engine fore the Dora Furnace Company, of Pulas-
ki, Va., two engines for the Gila Valley, Globe & Northern, one
inspection locomotive for the Philadelphia & Reading, four
six-wheel switching locomotives for the Minneapolis & St.

Louis. The Southern Indiana has received the three new pas-
senger engines built by this firm, and they have also com-
pleted four locomotives for the Soudan Railway (Egypt), and
are building ten 10-wheel locomotives for the St. Louis & San
Francisco, four ten-wheel freight engines for the Southern Indi-

ana, nine heavy freight and six heavy fast passenger locomo-
tives for the Philadelphia & Reading. This firm has presented
the locomotive "Columbia" to Columbia University, of New
York, to be used as a laboratory experimental locomotive.

The Canadian Pacific will build 20 first-class coaches and 10

sleeping cars in its Montreal shops.

The Crossen Manufacturing Company has an order to build
20 tourist cars for the Canadian Pacific.

The Mount Vernon Car Company will build 100 box and 100
fruit express cars for the Mobile & Ohio.

The Wells & French Company have an order for 100 tank
cars for the Glucose Sugar Refining Company.

The Lake Superior & Ishpeming has ordered 40 steel cars of
100,000 pounds capacity from the Schoen Pressed Steel Company.

The Bloomsburg Car Company, of Bloomsburg, Pa., will build
100 gondola cars for the Orange Free State Railway Company,
of South Africa.

The Milton Car Works, of Milton, Pa., will build 50 tank cars
for the Glucose Sugar Refining Company and 10 cars for the
S. P. Shotter Company.

The Illinois Car and Equipment Company will build 40 re-
frigerator cars for the Louisville Packing Company, in which
Bettendorf bolsters are specified.

The Harlem & HoUingsworth Company, Wilmington, Del.,
has received an order from the Baltimore, Chesapeake & At-
lantic for three passenger cars.

The Pittsburgh & Lake Erie has placed an order for 100
steel cars with Schoen Pressed Steel Company. These cars are
of the Schoen design and are to be self cleaning.

The Chicago, Rock Island & Pacific has ordered from the
Rodger Ballast Car Company 25 Standard 60,000-pound capac-
ity ballast cars and one standard distributing car.

The Jackson & Sharp Company is furnishing the Georgia
Pine Railway with one 50-foot passenger coach and one com-
bination passenger and mail car of the same length.

The McMyler Manufacturing Company, of Cleveland, has
received an order for a $40,000 car dumping machine, from the
Cleveland, Lorain & Wheeling Railway, for erection at Lorain
Ohio.

The Pullman Palace Car Company have orders for the follow-
ing cars: Twenty passenger cars for the Grand Trunk, 20 tour-
ist cars for the Minneapolis, St. Paul & Sault Ste. Marie,
three dining cars for the Pennsylvania.

The International Correspondence Schools, of Scranton, Pa.,

have just received a fine new car built for them by the Jackson
& Sharp Company. It is to be used for the purpose of inter-
esting persons in all parts of the country in the work of the
schools.

The Missouri Car and Foundry Company have orders for the
following cars: Five hundred coal cars for the Missouri Pacific,

50 cars for Wells, Fargo & Co., 50 cars for the Shreveport &
Red River Valley Railroad, 300 box cars and 200 coal cars for

the Louisville, Evansville & St. Louis.

The Long & Alstatter Company, of Hamilton, Ohio, are at

work upon a heavy steam driver billet shear for the Johnson
Company, of Lorain, Ohio. This is the third machine of this

type for that company. In our article on another page of

this issue, describing the Concord Shops of the Boston &
Maine Railroad, will be found a statement concerning several

machines furnished by these manufacturers. The machinery
for these shops was selected with great care.

The New York Metal Company, makers of the well-known
"Cross and Crown" brand of anti-friction metal, and which
abolished its New York city offices in 1892, has opened New
York headquarters at 42 Dey street, with A. E. Prier in charge.

Mr. Prier's service with the company dates back many years,

his previous relation being that of chief salesman. The com-
pany's plant is located at Fulton, New York. Thos. D. Lewis

is general manager, and the business is being pushed very ag-

gressively.

The S. A. W^oods Machine Company, of Boston, long and
favorably known for their high-grade wood-working machin-

ery, have made an addition to their business in the form of a

department for the special work of building machinery for the

construction and repair of railroad cars. They have joined

interests with the Carse brothers, of Chicago, and will take up

the building of car machinery designed by Mr. David B.

Carse and O. E. Ahlander, who was formerly chief draftsman

and designer for Messrs. Greenlee Brothers & Co., of Chicago.

Mr. Carse has an enviable reputation for railroad work, and
his opinion with regard to the arrangement of mill machinery
is sought after. He is manager of the new department, and
Mr. J. B. Carse, his brother, is assistant manager, with head-

quarters at 64 Wabash avenue, Chicago. Mr. Ahlander is

superintendent of the car department at the works of the

company in Boston. We are Informed that they have fitted

out the Consolidated Cattle Car Company's works at Cor-

with, 111., and the shops at Middletown and Norwich, for

the New York, Ontario & Western, and that they are now en-

gaged in building hollow chisel mortising and high-speed bor-

ing machines for the Louisville & Nashville and for the Lake
Shore and Michigan Southern roads. A representative of this

paper was recently told by a prominent car builder, who was
unwilling to have his name mentioned, that this concern fur-

nished the best woodworking machinery to be had.

The Sargent Company, of Chicago, report a very large busi-

ness in railway supplies during the past few weeks. They
inform us that orders for the new Diamond "S" shoe are com-
ing in rapidly. This shoe, it will be remembered, was fully

described in our columns in a recent issue. It is manufac-
tured of cast iron, with inserts of expanded steel, giving great

friction and long life to the shoe, without injury to the tire.

They have made tests on a large number of railroads with
uniform satisfaction, the result of which is shown by the

large number of orders on their books. Mr. W. D. Sargent,

the vice-president and general manager of the Sargent
Company, has just returned from England and the Continent,

where he has been engaged in introducing the Diamond "S"
brake shoe. Notwithstanding the proverbial conservatism
of foreign railway manageis for American Inventions, the
merits of the shoe are so clear, that several of the railroads
in England are already using them, and the prospect for a

large extension of this business is most flattering. The
Sargent Company have recently published the second volume
in their series on the Diamond "S" brake shoe, giving the
results of the remarkable tests of this shoe, which were con-

ducted on the brake shoe testing machine at the shops of the
Westinghouse Air Brake Company at Wilmerding. Pa. They
will be pleased to furnish copies of these pamphlets, together

with results of service testa, to railroad men, upon request.
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The electric lighting equipment for passenger cars, as fur-

nished by the American Kailway Electric Light Company, of

14 Stone street. New Yorl{, was described in our issue of June,

1897, page 201. We are now informed by Mr. Wilbur Hunting-
ton, president and general manager of the company, that be-

sides the I'ullman car "Mabel," now running in regular service

on the Pennsylvania liailroad, the private car. No. 503, used by
General Manager Loree, of the i'ennsylvania lines; the Cana-
dian Pacific sleeper, "Winchester," and a car on the Boston &
Albany Railroad, have been equipped with the apparatus,
which is reported to be satisfactory to the officers of the roads
mentioned.

The Rhode Island Locomotive Works are reported to have
filed a petition in insolvency with assets of $518,000 and liabili-

ties of $«lti,700. Mr. Charles H. Wilson is custodian.

The Carpenter Steel Works, of Reading, Pa., have received an
order for 27,000 projectiles for the Navy Department. They
will range in weight from 480 to 1,080 pounds, and will be made
in a hurry.

Twenty all-metal gravity dumping cars, of the Goodwin
type, have been leased by the Goodwin Car Company, of 96

Fifth Avenue, New York, for five years, to be used on the nevk"

aqueduct for New York city, at Jerome Park.

The order for 32 electric locomotives for the Central London
Underground Railroad has been taken by an American firm.

The locomotives will weigh about 45 tons, and will have a
total of about 800 horse-power in the motors. The trains will

have five cars each, making a load of 150 tons, which is slightly

heavier (about 10 tons) than the average train on the Manhat-
tan Elevated in New York. The speed will be 15 miles per

hour. ^
The following directors were elected at the recent annual

meeting of the Franklin Steel Casting Company, of Franklin,

Pa.; C. W. Mackey, Charles Millei-, J. W. Rowland, W. J.

Bleakley, O. D. Bleakley, D. H. Boulton, W. H. Forbes, H. M.
Wilson and Robert M. Calmont.

The Chicago Pneumatic Tool Company, of which Mr. J. W.
Duntley is president, have received a cable order for 19 ma-
chines, to go to locomotive works in Russia, which ordered
twelve machines about eight months ago. This Is an example
showing the satisfaction given by the machines, and it is spe-

cially worthy of note that this order comes from a country in

which labor is very cheap. The reception of the machines in

Europe is evidence that their work is considered superior to

that done by hand.

The ventilation of passenger cars will always be an im-

portant matter with the railroads, and one of the probable

effects of recent agitation over the sanitation of cars is to

direct attention to the subject anew. Among the ways of get-

ting proper ventilation is to use ventilators through the roofs,

and for this purpose the "Pancoast Ventilator" has been found
very satisfactory. We have seen exceedingly strong indorse-

ment of this device from well-known railroad men, who have
tried several other kinds, and the fact that they are used on
the new Waldorf-Astoria Hotel, in New York, is a further
reason for considering them successful. These ventilators are
reported to be absolutely storm and cinder proof, and they
admit no dust or dirt. This concern also manufacture round-
house ventilators, made of gray or of galvanized iron, which
have proved to be very efficient.

The IngersoU-Sergeant Drill Company, of 26 Cortlandt street.

New York, have recently donated one of their latest and best
forms of air compressors to Sibley College, on condition that
certain experimental investigations relating to the compress-
ing of air be undertaken. The compressor has three cranks,
two 7 by 9 inch steam cylinders, two air cylinders, one 12% by
9 inches and the other IVi by 9 inches; the cylinders are water
jacketed, and the compressor is to work to a pressure of 100

pounds on the air side, using steam at 120 pounds pressure.
The results of scientific Investigations on this compressor at
Cornell will be looked for with interest.

D'Amour & LIttledale, New York, makers of a sensitive
bench drill bearing the firm name, have recently filled orders
for firms in Germany, England and other foreign countries.

Mr. Francis Granger, 35 Nassau street. New York, has made
several shipments of railroad supplies during the past few
weeks to Japan. Among them were shipments of rails, steel
beams and other shapes, which is an Indication of an Increased
demand in that country for American goods.

The New York, Philadelphia & Norfolk Railroad has given
an order to the Delaware River Iron Shipbuilding and Engine
Works for a passenger steamer, for the route between Cape
Charles City and Norfolk. She will be named the Cape Charles
The following are the chief dimensions: Length, 230 feef beam
41 feet; depth of hold, 15 feet; draft, 9V4 feet The boat will
carry 250 passengers and 250 tons of baggage. The engines are
triple expansion, with cylinders 14, 32 and 50 inches diameter
by 48 mches stroke. The boilers, two in number, are 13 feet
in diameter, and will carry 170 pounds pressure.

English capitalists have bought manufacturing properties in
this country to a considerable extent, but the purchase of Eng-
lish iron works by American capitalists is not usual, and we
are informed by "The Engineering and Mining Journal" that
rumors have been prevalent in England that the Dowlais Iron
Works in Wales have been bought by an American syndicate.
Mr. E. P. Martin, the manager of these works, is now in Amer-
ica, accompanied by Mr. E. Windsor Richards, of the L,ovr
Moor Iron Works. He is studying American practice.

The Roberts Safety Water Tube Boiler Company is enjoying
a phenomenal run of business and has orders on hand to keep
the various plants of the company working night and day for
months to come. The company has just shipped from Red
Bank four boilers to Moran Bros. Company, Seattle, Washing-
ton, which are to be placed in vessels for the Klondike trade.
At the Chicago branch, the Marine Iron Works, six boilers, ag-
gregating 1,350 h. p., are being built for Klondike steamers.' At
the Red Bank works seven boilers, with a total of 1,500 h. p.,
are building for the Lewis Nixon ship yardsj and are to be used
in vessels building for the Klondike service, and three other
boilers building for the same yard will go to South America.

The Bloomsburg Car Manufacturing Company, of Blooms-
burg, Pa., has been awarded the contract to build 100 gondola
cars for the Orange Free State Railway, of South Africa. These
cars will be equipped with steel frames and steel-tired wheels.
Fifteen passenger cars are to be built for the same company.
These will have forty-inch, steel-tired wheels and will be simi-
lar to an American passenger car, except that they will be
smaller. These will be the first cars of this description built in
the United States for use in Africa.

The Baldwin Locomotive Works have chartered a steamer to
carry twenty-two locomotives to Finland.

William Dinwiddie, the photographer, of Washington, who
has been taking a series of views, both scenic and Industrial,
for the Baltimore and Ohio Railroad, has completed the out-
door work, and is now engaged in making proofs of the eight
hundred or more negatives that he secured during the sum-
mer and fall. About one-third of this work has been com-
pleted, and photographic experts, who have examined it, pro-
nounce it the finest collection of its kind that has ever been
taken. One of Mr. Dinwiddle's scenic B. & O. views has
received honorable mention in the Salon at the Carnegie photo-
graphic exhibit in Pittsburg.

The special business of the Baltimore & Ohio for the month
of January included 47 parties, with a total of 1,321 people.

Some idea of the attention that this road is now paying to its

passenger traffic may be gained from the fact that during the
past 18 months nearly 800 passenger cars received thorough
and ordinary repairs, 696 being repainted. Nearly all of the
equipment is now "Royal Blue," and most of it is equipped
with Pintsch gas, the Pintsch light being used on local as well

as through trains.
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The Boston Woven Hose Rubber Company has removed
Its extensive offices and warerooms from 275 Devonshire street

to the corner of Atlantic avenue and Congress sti-eet, Boston.

The change gives a much-needed increase in facilities for the

management of the business, permitting of carrying a larger

stock of goods and of shipping them more promptly, on account

of being nearer the shipping points. The new address of the

company is 540 Atlantic avenue, Boston, Mass.

The Magnolia Metal Company several months ago sent out a
circular to all of the mills and manufacturers and railroads of

the United States and Canada, accompanied by a useful fifteen-

inch desk ruler, and, requesting a reply stating whether the re-

cipients were using the products of the company, and if so

their experience with them. A very small percentafe of con-

cerns so addressed ever make response, and takmg the number
of replies actually received, giving testimony as to the supe-

riority of Magnolia metal, it has been estimated that at least

100,000 concerns in the United States and Canada are to-day

using the metal. Testimonials were received through the mails

from 2 827 separate concerns or individuals. This number, be-

ing nearly 3,000, is a very encouraging result. These testmio-

nials were received from every part of the United States and

Canada and were sent in by railway companies, steamship

companies, rolling mills, iron and steel manufacturers of every

kind and description, machinists, paper mills, cotton mills, wool-

en mills wood-working establishments of all kinds, and practi-

cally every class of mechanical industry that can be mentioned.

This statement is a very remarkable one and shows the wonder-

ful success that the Magnolia Metal Company has had during the

oast 10 or 12 years in introducing their metal among the mills,

manufacturers, jobbers and dealers of the United States and

Canada; and their trade is equally as large in foreign countries.

This shows what can be accomplished by having a good article

well exploited and thoroughly advertised.

The Walker Company, of Cleveland, Ohio, recently finished

the largest direct current generator ever built. It was con-

tracted for by the Brooklyn Heights Railway Company, of

Brooklyn N T., and its total weight was about 150 tons, the

weight of the armature alone being nearly 50 tons. Orders

are now being filled for 20 motors for the Metropolitan West

Side Elevated Railroad, of Chicago, for 40 double equipments

for the Union Railway of New York, and 100 double equip-

ments, including controllers and motors, for shipment to Dres-

den, Germany.

OF offioiaij changes in februakt.

Astoria & Columbia River.—T. H. Curtis has been appointed

General Manager, with headquarters at Astoria, Ore.

Atchison, Topeka & Santa Fe.-Mr. E. D. Kenna has been

chosen First Vice-President. He was formerly General Solic-

itor Mr. Paul Morton, heretofore Third Vice-President, has

been chosen Second Vice-President.
,^ „ v.

Baltimore & Ohio Southwestern.—Mr. James M. Percy has

been appointed Master Mechanic, with headquarters at East

St. Louis, Mo. He was formerly Master Mechanic of the Cin-

cinnati, Hamilton & Dayton.
, ,t . tv«-

Bangor & Aroostook.—Mr. C. S. Nason, formerly Master Me-
chanic of this road, died at Bangor, Me., January 28.

Bellingham Bay & British Columbia.—Mr. W. McLane has

been appointed Master Mechanic, with headquarters at New
Whatcom, Wash.

, . ^ ^
Boston & Maine.—Mr. James A. Corey has been appointed

Master Mechanic at Portsmouth, N. H.
Bridgton & Saco River.—Mr. Frederick J. Ilsey has been ap-

pointed Chief Engineer.
Buffalo, Attica & Arcade.—Mr. W. W. Bell has been elected

Vice-President and Treasurer, with headquarters at Brad-
ford, Pa.
California Eastern.—Mr. D. S. Scofield has been elected First

Vice-President and Mr. W. N. Byers Second Vice-President and
Treasurer.
Carolina Midland.—Mr. Isaac W. Fowler has been appointed

General Manager, with office at Barnwell, S. C.

Central Railway of Guatemala.—Mr. A. C. Michaelis has re-

signed as General Manager.
Cincinnati, Portsmouth & Virginia.—Mr. W. B. Ruggles, Chief

Engineer of this road, has resigned.
Cincinnati Northern.—Mr. Frank B. Drake, General Manager,

has resigned and Mr. George L. Bradbury, General Manager of

the Lake Erie & Western, will have his jurisdiction extended
to carry on Mr. Drake's work.
Charleston & Western Carolina.—The officers of Auditor, E.

W. Miller, and General Manager, W. J. Craig, of the Charles-
ton & W^estern Carolina, which was recently purchased by the
Atlantic Coast Line, have been abolished by President H. Wal-
ters, of the -Atlantic Coast Line.
Cleveland, Akron & Columbus.—Mr. John H. Sample has been

appointed General Superintendent, with office at Cleveland,
Ohio.
Cornwall Railroad.—At a meeting of this company, held

January 25, 1898, Mr. B. H. Buchingham was elected President.

Fitchburg.—At a meeting of the Directors held in Boston,
Mass., February 15, Edmund Dwight Codman, heretofore Vice-
President, was unanimously elected President.
Fonda, Johnstown cfe Gloversville,—Mr. J. Ledie Hess has been

elected President, with headquarters at Gloversville, N. T.
Fremont, Elkhorn & Missouri Valley.—Mr. F. M. Marsh has

been appointed Chief Engineer, with headquarters at Omaha,
Neb., to succeed Mr. J. B. Berry, resigned to go to the Union
Pacific.

Great Northern.—Mr. George Dickson, General Foreman of
the Locomotive and Car Shops, has been transferred to West
Superior, where he takes charge of the company's mechanical
department.
Guatemala Central.—Mr. Charles B. Chester, Master Me-

chanic of this road, died at Chattanooga, Tenn, January 8.

Gulf, Beaumont it Kansas City.—Mr. J. F. Weed has been
appointed Chief Engineer, with headquarters at Beaumont,
Tex.
Gulf & Interstate.—Mr. James Hickey has been appointed

Master Mechanic, with headquarters at Beaumont, Tex.
Iiiteroceanic Railway of Mexico.—Mr. H. E. Walker has been

appointed Locomotive Superintendent, to succeed Mr. E. F.
Sedgwick, resigned.
Maricopa & Phoenix & Salt River Valley.—Mr. B. F. Porter

has been appointed Acting Superintendent, vice General Super-
intendent C. C. McNeil, resigned.
Mason City & Fort Dodge.—Mr. W. C. Toomey has been

elected President.
Minneapolis & St. Louis.—Col. Wm. Crooks having resigned

the office of Chief Engineer, that office has been abolished. Re-
ports heretofore made to the Chief Engineer are now made to
the General Manager.
Mississippi, Hamburg & Western.—Mr. L. A. Cole has been

elected President, succeeding Mr. J. M. Parker, who has been
appointed General Manager. Mr. Parker's headquarters are to
be at Hamburg, Ark.
Mobile & Ohio.—General James C. Clarke has resigned the

Presidency, but, upon the request of the Board of Directors, has
consented to serve as a Director of the road.
New Orleans and Northwestern.—Mr. C. G. Vaughn has been

appointed Chief Engineer, with headquarters at Natchez, Miss.
Norfolk, Willoughby, Spit & Old Point.—Mr. M. W. Burk has

been elected Vice-President.
Omaha Bridge & Terminal.—Mr. John R. Webster has been

appointed General Manager. He was formerly Assistant Gen-
eral Manager.
Pennsylvania.—Mr. Samuel Porcher has been appointed Pur-

chasing Agent, to succeed Mr. A. W. Sumner, deceased.
Philadelphia & Reading.—Mr. H. H. Vaughan has been ap-

pointed Mechanical Engineer.
Pittsburg & Lake Erie.—Mr. J. M. Schoonmaker has been

elected Vice-President and General Manager, Mr. G. M. Beach
was appointed Assistant General Manager, and Mr. J. B. Yohe,
General Superintendent.
Salt I..ake and Ogden.—Mr. James M. Kirk has been appointed

Master Mechanic, with headquarters at Salt Lake City, Utah,
succeeding Mr. W. T. Godfrey, recently resigned.
San Francisco & North Pacific.—Mr. Andrew Markham has

been elected Vice-President succeeding Mr. Philip N. Lilienthal.
Seattle & International.—The following officers have resigned,

owing to the sale of that road to the Northern Pacific. Mr.
John H. Bryant, President-General Manager; Mr. Charles Pow-
ers, Secretary and Treasurer; Mr. C. S. Mellen has been elected
President.

St. Paul & Duluth.—L. S. Miller having resigned the office of
Assistant General Manager has been abolished, and the duties
of that position will hereafter be performed by A. B. Plough,
Vice-President and General Manager.
Terre Haute & Peoria.—Mr. James T. Brooks has been elect-

ed Vice-President, succeeding Mr. J. J. Parrish.
Texarkana & Fort Smith.—Mr. Charles Snooks has been elect-

ed Secretary and General Manager.
Texas Central.—At the annual meeting recently held in Waco,

Texas, Richard Oliver, heretofore Secretary, Treasurer and Au-
ditor, was appointed General Manager, Secretary and Treas-
urer, succeeding Charles Hamilton, who remains as Vice-Pres-
ident.

Union Pacific-Mr. George H. Pegram, Chief Engineer, has
resigned.

Union Paciflc.---Mr. John B. Berry has been appointed Chief
Engineer, with headquarters at Omaha, Neb., vice Mr. George
H Pegram, resigned.
Waynesburg & Washington.^Mr. Joseph Wood has been

elected President, succeding the late John E. Davidson. Two
new Directors were also elected, Mr. Joseph Wood and Edward
B. Taylor. Mr. J. J. Brooks was elected Vice-President.
Wheeling & Lake Erie.—Mr. E. X. Hermensader, of MassiUon,

Ohio, has been appointed Assistant Master Mechanic of the
shops at Norwalk, Ohio, succeeding Mr. Bernard McGinn, as-
signed to other duties.
Wheeling Brid?3 & Terminal.^Mr. John A. Rutherford has

been appointed Vice-President, with office at New York, vice

Mr. C. H. Coit, resigned.
Wisconsin Central.—Mr. John A. Whaling has been appointed

Purchasing Agent to succeed Mr. A. D. Allibone, resigned. Mr.
Whaling occupied this position previous to January 1. 1S96.

Wisconsin & Michigan Railway.—The office of General Man-
aper has been abobshed and the jurisdiction of Mr. A. H.
Crocker, Superintendent, lias been extended to cover operation

of its ferry line.



April, 1898. AMERIOAN ENGINEER, OAR BUILDER AND RAILROAD JOURNAL. 109

f!

'NAU.

APRIL, 18'J8.

OONTBl^TS.

Illustratrd Akticlks: Page Miscellaneous AhTici.icH: Papto

109

UG
119

121

Concord Shops—Boston & Maine
Railroad

Coiibtruction of a Modern Loco-
motive

Choniistry Applied to Itailroads
Improveuienls in Malsing Stay
bolts
W heel Wear as affected by Side
HearinKS 123

Locomotive Design Strength of
Materials 124

Steam Motor Cars. The Baldwin
Locomotive Works 135

Locomotives - G rand Trunk Rail-
way 136

TinWheel Locomotives - Boston
& Maine Railroad 137

Hunt Coal Cracker 137
Baldwin Locomotives for the
Soudan 138

Brooks Locomotives for Korea. . . 139
Axle Li^htin^ on the Santa Fe.. 140
Armstrong Pipe Machine 141

The Railway Signaling Club 11.5

Coal Records o 1 the Wabash .. 125
Engineering Notes 128
Sir Henry Ursscnicr 131
A. M. Wiiilt ut I'urdue 133
Fires in Naval Vessels 1.35

The Coltln Toughening Process.. 139
1 he "Peerless", Hose Specifica-
tions 140

Bigliun for Sandy Hook 141
Advantages of Steel l!ars 141
Equipment and Manufacturing
Notes 141

Editorials:

Lack of good ilraftsmcn 126

Locomotive Itcsign 126
Improved Fiu-ilitics in Shops— 126
Electric Cranes vs. Transfer
Tables 126

Rubber Hose Specitieafions ... 127

Electric Powerin Shops 127

CONCORD SHOPS—BOSTON & MAINE RAILROAD.

Descriptions of this plant were begun in our February

issae, page 37, and continued in the March issue, page 73.

They are published simultaneously in the "American Engi-

neer" and the "Railroad Gazette" by special arrangement.

Boiler Plant.

The boiler house is 65 by 50 feet in size and .situated as

shown in the inset accompanying the first article on the shops.

(See our February issue). One roof covers the boiler and

power house, the two being separated by a brick wall through

which the steam mains pass. There are three locomotive type

radial stay boilers with spaces for two more and an ashpit for a

fourth when it shall be needed. The boilers are 70 inches in

diameter in the barrel, and are built for a working pressure of

180 pounds. The smokebox end is supported upon a swinging

link and the fire box end stands over a bricked-up pit. The
boiler room has a cement floor and the pits under the boilers

are arranged to admit small iron dumping carts under the

fireboxes to receive the ashes. The pits are shown in section

in the plan view of the boiler room. The space under the

front portion of the boilers is excavated to a depth of four

feet and a five-foot trench passes from this excavation under

the north wall of the building for removing the ashes by means
of a hoist that raises and loads them upon cars. The excava-

tion is large enough for a week's accumulation of ashes. At

the boiler fronts a space of 17 feet 10 Inches is provided and in

this a trestle is built for running coal cars directly into the

boiler house and delivering the coal at the furnace doors.

The boilers each have a total heating surface of 1,834 square

feet, the grate area is 40 square feet, and the tubes are 14

feet long. They connect to transverse breeching, which leads

to a 70-foot stack. The smoke passes through an induced

draft smoke fan driven by a direct connected engine, and its

bearings are cooled by a circulation of water. The boilers are-

fed by two seven and a half by five by six-inch duplex outside

plunger, brass fitted Deane (Holyoke) pumps, each of which

is capable of feeding all of the boilers. Water is taken either

from the "700 H. P." Cochrane feed water heater situated in

the corner of the boiler room as shown in the plan or it ma,y be

taken from the city mains. This feed water heater takes the

exhaust from the engines in the power plant and a direct ex-

haust discharge is provided to the roof tor use it necessary.

The heater was furnished by the Harrison Safety Joiler

Works, Germautown Junction, I'biladelphia. The condensa-

tion water tor the whole heating piping system, except from

the heaters themselves, is returned to the brick hot well or

tank, which is shown in the plan of the boiler room. From
here it is pumped through the feed water heater and into the

boilers. This tank also receives the drainage from the engine

receiver jackets and the exhaust pipes and the water circulat-

ing through the smoke fan bearings. Tue smoke tan is sup-

ported upon a platform framed by old rails, and it connects

the breeching with the stack, causing an induced draft. Its

arrangement is shown in the photograph, which also shows

the large exhaust pipe and at the left a vapor pipe from the

hot water tank to the roof is seen. This fan is six feet in

diameter, and is driven by a five by tour-inch double engine. It

is I'ated for 750 horse-power boiler capacity.

From the steel nozzles at the front of the 'dome of each

boiler connection is made to the 12-inch header by means of

two six-inch wrought iron bends, with angle valves and a short

piece of straight pipe between them as shown in the engraving

of the boiler connections. The 12-inch steam header runs

along the east side of the brick partition wall and is about 65

feet in length, blank Ts being provided for the attachment of

two more boilers. l''rom both ends of this boiler room header

short upright 10-inch pipes connect with 8-inch mains

running westward along the north and south walls of the

engine and dynamo room, or "power house," as it is desig-

nated on the inset already referred to. In the power house two

six-inch cross-over pipes connect these engine mains, and

these, together with the mains, form a loop, and as the engines

take steam from the cross-over connections it is evident that

the mains are practically in duplicate. There is a rise from

the boilers anu two more between the boiler header and the

engines, but to guard against any possible chance for water

to reach the cylinders separators are placed between the six-

inch cross pipes and the engine throttles.

Power House.

In the power house are two tandem compound "Fitchburg"

200 horse-power engines, a 100 horse-power simple "Standard"

Westinghouse and a 125 horse-power Armington and Sims en-

gine, an S by 12 Rand duplex air compressor, two 150 kilowatt

Westinghouse Electric and Manufacturing Co.'s genera-

tors, with exciters, a 50 arc light (Weston) and a 35 arc light

(Weston) dynamo, and considerable space is provided tor

future additions to the plant. This is also provided for in the

steam piping. The plan view of the power house gives the

location of the machinery; the plan view of the piping shows

the arrangement of the mains, the separators and valves and

the arrangement of the exhaust piping from the Fitchburg and

Westinghouse engines leading imder the floor to the feed

water heater in the boiler room is shown in a separate draw-

ing. The exhaust from the engines joins in passing to the

heater, and an out-of-door exhaust is provided, whereby the

heater may be cut out. This piping is carried in trenches large

enough for a man to work in and covered by sectional cast

iron plates made for easy removal. The exhaust from the air

compressor and the Armington and Sims engine is carried to

the planing mill heater, or It may be discharged through the

roof during warm weather. The steam piping in the power

house, with the exception of the cross-over connections, is

given a^slope of 1-lG inch in 12 inches. In the direction of the

steam current. The cross-overs are two feet six inches above

the north and south mains and are level. The north and

south mains are 13 feet above the floor. There are no expan-

sion joints in this system. The piping is hung from the roof

trusses by roller hangers, and all of the piping and fittings

are made extra heavy, with a view of a possible future in-

crease in the working steam pressure. All of the fittings and

valves above four inches in diameter are flanged, the flanges

being grooved with tool marks to hold the packing, which ia
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of the "Rainbow" brand, manufactured by the Peerless Rubber

Manufacturing Co., throughout the phiiit. The exhaust

pipes through the roof are provided with e.xhaust heads, of

which there are three, one twelve-inch, one seven-Inch and

one six-inch.

The engines furnished by the Fitchburg Steam Engine Co.,

of Fitchburg, Mass., are of the tandem non-condensing com-

pound type, with automatic cut-oft and four valves. They
have girder frames. The high pressure cylinders are 13 inches

and the low pressure 22 inches in diameter, the stroke being

30 inches. They run at a speed of 125 revolutions per minute,

taking steam from a four-inch pipe and exhausting into an

eight-inch pipe, ihe fly wheels are 11 feet in diameter and

have 31-inch faces, each taking a 26-inch belt for the genera-

tors and a three-inch belt for the exciters. The main bear-

ings are 7% inches in diameter by 16 inches long, and are filled

with Babbitt metal and have adjustable side boxes to take up

wear. The crank and crosshead pins, piston and valve rods

are of steel, the connecting rods are of scrap iron, with hard

bronze bearings for the crank and crosshead pins. The valves

are of the balanced, expansible piston type, with positive ad-

justment of diameter to take up all wear that may occur dur-

ing the life of the engines. The steam valves are double-

ported and are actuated by a wrist plate cam motion, giving

good regulation under the most abrupt changes of load. The
exhaust valves are at the bottom of the cylinders, draining

all water, and they are operated by an independent eccentric,

giving free opening without altering the compression at the

end of the stroke with changes of load. The engine bed is

very heavy, and the crosshead shoes have a large area. Each
engine has a steam jacketed receiver, connected between the

cylinders. The engines are to regulate within 1% per cent,

from no load to full rated load and vice versa, no matter how
abrupt the change in load may be.

The 100 horse-power Westinghouse engine is used to run the

arc light dynamos, both of which run at a speed of 820 revolu-

tions per minute. Its location and the connections tor steam

and exhaust are shown in the engravings. The 125 horse-

power Armington and Sims engine, located in the northwest

corner of the power house, runs the planing mill, as was ex-

plained in the second article. It is thought that one electrician

with two assistants, one engineer and one fireman for day

work and one for night will be able to operate and care for

the power plant, and this does not increase the force above the

number of men formerly employed for the purpose in the

old shop plant, which was a very much smaller one.

The air compressor was furnished by the Rand Drill Co. It

is an 8 by 12 inch duplex "Class B" steam air compressor,

and is so designed as to permit of disconnecting either air

cylinder if desired. The main frames are of the Corliss type,

and are bolted to the cylinders by means of strong studs and

faced nuts. No Babbitt metal is used about the machine, the

pistons are solid and fitted with snap rings. The air cylinders

are jacketed for cooling water, which is conveyed by pipe to

the hot water reservoir in the boiler room for use as feed water

for the boilers. The compressor has the Meyer adjustable

cut-off valves, and it is regulated to a pressure of 100 pounds

of air by a pressure governor. The fly wheel is solid and

weighs 2,000 pounds. The weight of the complete machine is

6,500 pounds, it is 12 feet 5 inches long, and four feet eight

inches wide, its capacity Is 195 cubic feet of free air per

minute, pumped against a pressure of 100 pounds.

Generators.

Besides the two arc light machines there are two generators

in the power house supplying power for the motors. These

are wired so that power and incandescent lamps may take cur-

rent from both or one may run the lights, while the other

operates the motors. The latter arrangement is necessary, ow-

ing to the dimming of the lamps while raising a heavy loco-

motive on the cranes if the lamp and motor circuits are

combined. These generators furnish power for all of the mo-

tors enumerated further on in this description. They were
furnished by the Westinghouse Electric and Manufacturing
Co., each with a capacity of 150 kilowatts at 440 volts. They
are of the two phase alternating type, the construction being
shown in the engraving. I2ach alternating dynamo has a 5.62

kilowatt field exciter driven at a speed of 1,400 revolutions per

minute by a narrow belt from the engine belt wheel. The elec-

tric plant includes one No. 2, a No. 6, a No. 8, a No. 12, two No.

16 and two No. 100 converters. The electric crane circuits are

wired for a maximum of 200 amperes at 440 volts, the transfer

table takes 60 amperes at 440 volts and all of the other motor
circuits are 440 volts each. The incandescent lighting at the

shops is done by a 440 volt current transformed to 104 volts,

while that at the Concord station and in the Young Men's

Christian Association building, about a half mile from the

shops, is transformed from 440 to 1,000 and then down to 104

volts. Besides about 30 arc lights at the passenger station and
others in the yards, these are used in the erecting, machine
and boiler shops, the blacksmith shop and all of the buildings

except the lumber shed, dry house and paint store house. The
arc lights are spaced 50 feet apart for inside and from 150 to

200 feet apart for outside lighting. There are about 450 incan-

descent lamps at the station, freight house and round house,

and about 300 in the various shop buildings.

The general appearance of the generators furnished by the

Westinghouse Electric and Manufacturing Co. is shown by the

accompanying illustration. The lower half of the field casting

and the supports of the bearings constitute a single casting,

insuring accurate centering of the armature. The field poles

are of soft laminated steel, cast into the field yoke or frame.

The magnetic circuit is of ample section to prevent saturation.

The bearings are self-aligning and self-lubricating and the

bearing surfaces are unusually large. A special grade of soft

steel is used in building up the armature core, and the methods

of construction avoid injury to the steel, which would increase

losses due to magnetization. The armature coils lie in slots

and are held therein by means of retaining wedges of hard

fibre, driven into notches near the top of the slots, longitudi-

nally with the armature. No band wires are used and both

core and winding are thoroughly ventilated. The field and

armature coils are wound upon moulds or formers and

thoroughly insulated before they are put in place. Machines of

this type operate at moderate speeds, which is a feature of

great practical value.

The switchboard has an iron frame, supporting five marble

panels, with indicating and switching devices for the dynamos.

The transmission of the currents for lights and motors is over

a wire system strung on a pole line through the shop grounds.

Motors.

The shop motors are the Tesla Polyphase Induction type,

furnished by the Westinghouse Electric and Manufacturing

Co., running on 400 volt, two phase currents, with 7,200 alter-

nations. The distribution of the motors Is as follows: One

30 horse-power on the east side and one 20 horse-power on the

west side of the locomotive shop, one 20 horse-power motor

on the large bending rolls in the boiler shop, one 15 horse

power motor in the blacksmith shop to drive the fans, one

20 horse-power in the same shop to drive the machinery, one

5 horse-power motor in the small shop buildings, besides the

crane and transfer table motors.

The alternating current motor is specially well adapted to

this kind of work, and the type used in this installation is

worthy of study by those who are soon to be called upon to

equip railroad shops with electric transmission. The interest

which Is taken at this time in electric motors demands a

rather complete description, the information for which is fur-

nished by the manufacturers.

The form of the motor is shown in the illustration. It will

be noted that from a mechanical standpoint, this motor Is re-

duced to the simplest possible elements, i. e., a stationary part

permanently connected to the main circuits, and a rotating
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part having no electrical connection with any other, and abso-
lutely no electrical contacts or adjustments; in fact, no sliding

or working friction except that of the shaft in the journals.

The only parts that can wear, therefore, are the shaft and
Journal boxes. The friction in these is very slight, on account
of the light weight of the rotating part. Ample self-oiling

Searings provide for liberal lubrication. It will, therefore, be

onserved that as a piece of moving machinery, the motor is

designed and built to operate for long periods of time with but

a very small amount of attention. These are known as "Type

C" motors.

The hollow cylindrical frame of cast iron, in which the pri-

mary is mounted, forms a base for the machine and also sup-

ports the two end brackets carrying the self-oiling bearings.

Perforated iron plates fitted into these brackets, both protect

the rotating element and permit excellent ventilation. They
may be replaced by solid plates when it is desired to make
the motor absolutely dust-proof. It will be noted that the

housing completely encloses the primary and secondary ele-

ments and protects them from any external damage.

The primary element consists of a hollow cylinder built up

of laminated sheet iron rings, slotted on the inside to receive

the conductors. These rings are rigidly supported by the cast

iron housing which encloses the primary. The conductors are

machine wound coils, which are thoroughly insulated before

being placed on the core. The terminal blocks which are lo-

cated on top of the machine are connected to the primary

winding by leads which pass through the housing.

The design and principles governing the construction of the

type "C" motor are fortunately favorable to the maintaining

of a high and almost constant efBciency from full load to one-

half load. Under the conditions which prevail in a very large

proportion of electric motor service the motors are operated

much of the time at considerably less than their full rated

capacities. With this motor, therefore, by maintaining a con-

stant efficiency, it is possible to secure an all day or average

efficiency very much above that heretofore possible, with either

direct or alternating current motors. The variation of speed

between no load and full load is small, being less than that
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Concord Shops-Plan of Steam Piping in Power House.

found in direct current motor practice, as determined by ex-

haustive tests.

A polyphase induction motor may be started by connecting

it directly to the circuit with an ordinary switch. Small mo-
tors are so started in practice. The larger motors are started

on a reduced voltage, the full E. M. F. of the circuit not being

applied until the motors have reached a considerable speed.

The fact that in a four-wire two-phase circuit different E. M.

F.s exist between different pairs of wires, affords an easy way
of obtaining the necessary reduction in E. M. F. For some
classes of two phase and for three phase service the reduction

of voltage is effected by a device called an auto-converter.

This device is entirely separate from the motor itself. It is

possible, by the use of the auto-starting device, to adjust a

motor after installation to have any desired starting torque

within very wide limits. Thus, a motor operating machinery

having great inertia may be made to give a correspondingly

strong starting torque, while one driving a very light device

may be adjusted for extremely small starting torque, with a

coresponding reduction in starting current.

The alternating current crane motors are provided with a

regulator, illustrated by one of the cuts, by which the pressure

of the current is varied. The control of the motor is some-

what similar to the control of a variable speed engine by the

throttle, which reduces the steam pressure delivered to the

engine, thus enabling its speed to be varied at will over a

wide range. The motor receives from the regulator a pressure

varying from a small amount up to the maximum for which

the motor is adapted. This variation gives a starting torque

which has a maximum value equal to about four times the

torque which the motor can develop at high speed continu-

ously. The motor has a certain maximum speed which it does

not exceed, even though the full pressure be applied and there

be no load. This is of very considerable practical importance

in assuring that no accident will occur through the abnormally

high speed which might otherwise result if the load be sud-

denly thrown off. The regulator provides a wide range of ad-

justment by small steps, so that practically any torque at any
speed can be obtained over a very wide range.

The regulator consists of a special form of transformer

by which the voltage is efficiently reduced. A number of ter-

minals are brought out from the transformers which are car-

ried to the regulator, so that the pressure from the various

contacts can be successively applied to the motor. The crane

motors are exactly similar in construction, operation and sim-

plicity to the constant speed motors. The difference between

the constant speed and variable speed motors is in certain de-

tails of construction. Three or four wires are all that are

required between the circuit and regulator and also between

the regulator and the motor.

Steam Heating System.

The large shop buildings are all heated by the fan system,

while the store house has ordinary steam radiators. The fan

equipments were fui'nished by the Boston Blower Co., and are

all alike, except as to the heaters, which vary in size in accord-

ance with the sizes of the buildings. A description of one of

them will, therefore, answer for all. It should be noted that

there are two heaters in the locomotive shop, offering the ad-

vantage of closer regulation of the heating in moderate

weather than would be possible to obtain with a single large

heater.

Each of the locomotive shop heaters has 22 sections, each

having SO eight-foot pipes and giving a radiating surface of

14,740 lineal feet of one-inch pipe. The blower is the Boston

steel plate exhauster with full housing. The height of the

fan is about 10 feet, the fan wheel is 72 inches in diameter by

34 inches wide at the periphery, and 42 inches wide over all.

The inlet has a diameter of 50 inches, while the outlet is 44

by 40 inches. The housing is of heavy steel plate, braced with

T and angle iron. The fan is directly connected to a seven by

seven-inch engine, as usual in this system of heating. The

steam manifolds are subdivided and piped so that either live
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Tesia Polyphase Induction Motor.
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or exhaust steam may be used In the several sections of the

heaters.

To reach the heaters in the different shops an extensive sys-

tem of underground sleani and return piping was necessary.

This system is conducted through trenches of ample size, all

of which are given pronounced slopes for drainage not only of

the pipes, but of the trenches themselves. They are provided

with concrete floors, brick side walls and plank covers. The

heating pipes extend north from the power house a distance

of 780 feet and south 890 feet. They carry a pressure of 30

pounds per square inch. All of the condensation, except that

from the heaters themselves, is returned to the boiler house

hot water tank. The steam piping was put in by Messrs. Isaac

Coffin & Co., of Boston.

By returning to the plan of the piping in the power house

and also to the large general plan of the shops and grounds

(see our February issue), the arrangement of the steam piping

will be understood. The north eight-inch main in the power

house extends through the planing mill wall and supplies

the planing mill heater and the dry house radiator coils. From
the south eight-inch main a six-inch extension runs south

through the planing mill and at the extreme south end of the

mill It passes underground through a brick trench to the car

repair shops, entering that building on the east side of the

partition wall between the freight and passenger car shops.

It serves the heaters in these shops and passes on to the paint

shop, as indicated in the large plan. Each heater has a sep-

arate trap, the drainage being discharged into the sewers.

Only one expansion joint was used in this line, it being neces-

sary to put one in the long straight run in the planing mill.

A two and a half-inch pipe reduced to a two-inch and one and

a half-inch is run along under the large pipe for use in

heating water and glue during warm weather.

The steam pipes running north connect with the north

header in the boiler room and pass directly down and into the

trench, which is marked "conduit" in the large plan view (see

inset with February issue). This conduit is two feet four

inches deep at the power house and is four feet nine inches

deep at the locomotive shop, a good slope for a distance of

378 feet. A six-inch pipe runs through the north trench and it

makes two turns in order to avoid expansion joints. The

main changes from six inches to five inches at the blacksmith

shop connection. Traps are located at the wall of the locomo-

tive shop and also at the extreme end of the line at the heaters.

For anchorages large stones were buried, each about four- feet

square and one foot thick, care being taken to provide side

bracing along the pipe line to hold its alignment. The pitch

of the pipes was a little greater than that called for in the

specification, viz.: 1-16-inch in 12 inches. An expansion joint

was found necessary in the long straight run in the locomo-

tive shop. Nason steam traps are used throughout on the

steam piping, except one trap for the 12-inch boiler heater.

The traps, except one, are all arranged to discharge either into

the sewer or the hot well system, as desired. The "Rainbow"

packing was used throughout the plant for flange Joints as

being undoubtedly the best for the purpose.

Special care was taken in regard to protecting these long

lines of pipe from condensation, "Magnesia Sectional Cover-

ing" being furnished for the entire steam piping system, both

for power and heating purposes, requiring nearly 4,500 linear

feet of pipe covering of varying diameters. Of this nearly 800

feet was for six-inch pipe. This was all furnished by Messrs.

Keasbey & Mattison Co., of Ambler, Pa., and as a very large

number of valves, Ts, crosses and other fittings were also

covered, the order was a large one.

In closing this description it should be stated that the work
was all carefully planned beforehand and every part of the

installation was carried out according to the drawings. This

included the piping, and it is stated that the plans were, not

changed at all during the progress of the work. Some com-

ments would be in order here but for the lack of space.

We desire to acknowledge the courtesies of Mr. Henry Bart-

lett, superintendent of motive power, Mr. J. T. Chamberlain,

master car builder, Mr. C. H. Wiggln, master mechanic at

Concord, and Mr. G. E. Mitchell, chief draftsman of the motive

power department, for information and other assistance in

preparing these articles.

On page 76 of our March Issut, In giving the names of con-

cerns having furnishfd machinery for the Concord shops of the

Boston & Maine Railroad, we Inadvertently gave the address of

the Putnam Machine Co. as Worcester, Mass., when it shoulii

have been Fltchburg, Mass. This firm Is so well known that

the error will hardly be noticed, but we regret that It was not

stated correctly.

THE RAILWAY SIGNALING CLUB.

The March meeting of this club was called to order at the

Duquesne Club, Pittsburg, March 8, Mr. W. H. Elliott, vice-

president, in the chair, and 30 members present.

The paper of the day, entitled "The Operation and Mainte-

nance of a Block System on a Single Track Railroad, as Used

on the C, N. O. & T. P. R. R.," written by Mr. W. A. D.

Short, was read and discussed. The principal points brought

out in the paper and discussion were:

Questioning rule 4, which requires that "Trains of an In-

ferior right approaching a meeting point within the limits of a

block, may pass the red signal and proceed to the siding when
under full control." By decision of the majority of the mem-
bers, it was stated that signals should be re-located so that

this rule would not be required, it being a bad plan to have

trains run by a signal, under any circumstances, when at

danger.

The point in regard to the rule requiring the engineer to

observe the signal change to danger before he passed it was
fully .discussed. The sense of the meeting in this regard was,

that with the automatic signals in use to-day, this was an

unnecessary precaution and that full confidence should be

placed in the proper working of the signals; that the disad-

vantages of requiring the engineer to stop Ijalanced the pro-

tection to be afforded by his using caution in going through

the block, so that it was very doubtful if there was not more

danger in taking the indication as a danger signal in place

of the clear signal.

The use of lead-covered copper signal circuit wires for bury-

ing in the ground was, from the experience of the members,

thought to be very unsatisfactory, owing to the eating away
of the lead from the chemical action of acids in cinders in

certain soils.

A discussion in regard to insulated joints brought out a very

favorable opinion of the members in regard to the excellent

service to be obtained from the Weber joint.

The protection of electric street railway crossings of steam
railroads was taken up and informally discussed. The gen-

eral opinion seemed to be that a complete interlocking was
necessary for efficient protection; that the device in use at

Cleveland and some few other places, where the conductor was
required to go ahead and by pulling a lever and close a de-

railing switch would allow the car to go over the crossing.

was a very poor one, as there was no certainty that the con-

ductor would u.se ordinary caution and assure himself that

there was no train approaching; that although this might re-

lieve the steam railroad of any responsibility should an ac-

cident occur, still the fact was that the accident would not

be prevented, as would have been the case had a complete

interlocking been put in.

In the evening a complimentary banquet tendered by Mr. E.

H. Goodman of the Union Switch & Signal Company, was held

at the Duquesne Club, and it was very enjoyable.

Arrangements were perfected by which the Pennsylvania

Railroad would put a train at the disposal of the club on
Wednesday, by which trips would be made to the Carnegie

plant at Homestead, the Westinghouse Air Brake Works at

Wilmerding, the Westinghouse Electric Works at East Pitts-

burg and the Union Switch & Signal Co.'s works at Swiss-

vale.

It is reported, upon what appears to be satisfactory author-

ity, that the Wagner cars will displace those of the Pullman

Company on the Union Pacific, and undoubtedly the service

will be greatly improved by the change.
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THE CONSTRUCTION OF A MODERN LOCOMOTIVE.*
II.

By Motive Power.

The amount of material carried on band at any one time
should, as far as possible, be about equal to the amount of

output for the same period of time, and in works managed in

that way it will be necessary in connection with new orders to

arrange for the arrival of material and its ordering in con-

nection with the capacity of the department in which that ma-
terial is to be used, and orders in the general office for material

specified on the lists are made accordingly. All orders for

work of whatsoever kind, with the one exception to which we
will refer later should be issued from the general office, and

Date
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to the general office by the keeper of stores and these must

check with the original record of tlielr entry.

It will 1)C noted that on the work ordi'r cards a space is pro-

vided to indicate tiie siiop or department to which that par-

ticular division of the work is to be sent. On the lists also are

indicated in the proper columns the various shops or. depart-

ments in which the various parts are constnicted.

For convenience and brevity the v.arious shops or depart-

ments may be indicated by initial numl)ers or symbols. It

is also convenient to indicate the course of works by a suc-

cession of shop initials placed in the order in which the vari-

ous stages of the work to be performed, on the card, for in-

stance;—"S," "M" and "E" would indicate that the smith shop

MODERN LOCOMOTIVK COMI'ANY.

Annual Work Order Material Card.

From

.

To .... .189

Description of Material.
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small tools, etc., which are constantly required and are kept

in stock in the storehouse. It has in some cases been found

convenient to include this line of supplies under the general

heading of "Repairs and additions to tools and machinery."

We desire to impress on the mind of the ri^ader nore partic-

important questions connected with proper management of the

plant. The records should be clear, concise, free of unneces-

sary repetition and complete in detail, and a daily record of

material received and monthly record of material consumed,

showing proper balances, etc., should be kept on one set of

Section.

Bin No..

MODBB.V LOCOMOTIVE COMPANY.

Stock Record.

Class No

Date. Order
No. Quantity. E\irnished by Quantity

rec'd.
When
rec'd.

How
rec'd.

Price per
unit.

Freight.
Total
cost.

Bill
No.

Month
charged

.

Freight ^ n n iTotal
weight.

I

*-"-^- reed.

Total
con-

sumed.

Total
on hand.

Fig. 9,-(About 12 lines.)

ularly the flexibility of this scheme than its being confined to

any particular division, and that various and possibly more
convenient divisions of these yearly orders covering the ex-

penditure which would be included in expenses may be made
to suit peculiar cases. The time expended in using ma-
terial for the yearly work order in that particular department

is entered on the time form shown in Fig. 6, using the yearly

work order number for its identiticatiou.

The eonfldeuce in the foreman indicated in this has been

suHlcient protection against extravagance or the unnecessary

expenditure of money in repairs to equipmeut and buildings,

MODERN LOCOMOTIVE COMPANY.

Contract Order Card.
From
To

Enter on each card items chargeable to one account only.

Charge to work order Completed 189.

Fig. 10.

and a comparison of the monthly reports giving these ex-

penses affords a check against any unnecessary and excess-

ive increase.

As already indicated, the various employees working by the

hour throughout the plant enter up their own time on the form
shown in Fig. 6, and each one of these forms must be careful-

ly scrutinized by the foreman of that department in which the

men are employed and be signed by him, after which they
are returned to the accounting department, from which de-

partment they have been originally issued. These forms are
issued in sufficient numbers daily for the requirements of the
plant, and each one of them having a number corresponding
to the assigned number of the employee who is to use that
particular card.

All of the stock of material kept in the storehouse may be
divided into departments for convenience of location and
handling, and where bins or convenient shelving are provided
the amount of stock placed in these bins or removed from them,
from time to time, may be entered on a card prepared for the
purpose and kept in a convenient pocket in the bin. The en-
tries on these cards should only be made by one man In the
storehouse to insure greater accuracy, and this constitutes
a daily record of the consumption of ihat kind of material.
At the end of each month the amount consumed, as indicated
by these oards, may be entered in the receiving and stock
book.

The care, handling and record of raw material received or
distributed, in this case by the storehouse, is one of the most

blanks, either bound in book form or kept on cards. For rea-

sons which will be explained, we consider the card system to

have great advantage over the book form. If bound in the

book form there should be enough pages to cover a period of

three months, which will make the book less bulky, and pro-

vide for a quarterly stock-taking or check on the condition of

stock of raw materiaJ on hand. One of the pages of this form

of stock-book is illustrated in Fig. S. It will be obvious that

this form has one principal objection, that the various items

will have to be kept in alphabetical order, and, owing to its

bound form, spaces must be left anticipating additional ship-

ments of the same kind of material during the three-month

period that the book remains open. This is more or less un-

certain, and it provides for an excessive amount of waste

space, and for other reasons has its objections. It is true,

however, that the combination of what would practically be a

receiving book with a stock-book has an advantage which

two separate books would not have. Its bulk, however, and

the practical impossibility of grcjuping together similar kinds

of material for the purpose of condensed information, would

make its adoption in some cases impracticable.

Fig. 9 illustrates a form of card used in what we will term

the "card system" of keeping stock record, and this avoids the

objections raised against the book form. The rulings, divisions

and headings are practically the same as that illustrated in

Fig. 8, except that enough lines can be provided on one of

these cards to cover a period of six months or a year, or less,

if desired. In the use of these cards it is intended that each

item of stock shall have its own classification, and be indicated

MODERN LOCOMOTIVE COMPANY.

Credit Work Order No
From.
To .189.

Description of Material. Wt. or Quanti' y. Price per Unit

Wt . or Quantity and Price per Unit
to be Added by Keeper of Stores.

Foreman.

Fie. 11.

by a number. This number will be placed on the upper right

hand corner of the card, and as many cards may have this

number as would be necessary to provide proper room for en-

tries of that one kind of material. This will make it unnec-

essary to have the cards any larger than would be conven-

ient for handling. The section letter of the storehouse and

the bin number in which the material is stored are entered in

the upper left hand corner, and the Intervening space filled in
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with a description of that partionlar Idnd of 8tocl<. At the

end of eaih month tlie total of that stoek received is entered
under the proper column, also the total of the stock consumed
and the total on hand, and the transaction for that month prac-

tically closed on the card, the date of receipt of the material

indicating the portions of the month or termination of the

month or the beginning of the next succeeding mouth. Any
special forms of calculation in connection with the stock or

material entered on the face of these cards, or memorandums
relating to it can very properly be made on the back of the

card, where they remain as an individual record. These cards

may be kept in a case divided up into as many compartments
as would be required, and kinds or groupings of material kept

by themselves. They are more available for quick consultation

than the book form, and have an advantage over the book form

in that similar kinds of material may be grouped to any desira-

ble extent. This method of keeping stock has many other

advantages which will be apparent to the reader, without going

into further details.

It will be obvious that the column headed "Month Charged,"

while not necessary for use in all cases, will be required in cer-

tain special cases which would have a more or less direct bear-

ing on the carrying out of the system of costs and expenses

in the accounting department, and in this connection we con-
sider that, as tar as the general question of raw material is

concerned, the most important questions connected with it

are, to buy well, use well and quickly transform it into the

finished product at the minimum cost. With a reliable system
in the storehouse of receiving, caring for and dealing out of

the raw material, an ordinary form of merchandise account in

the accounting department should be ample in connection with
this phase of the question.

Without going into the detail of what the various subdivi-

sions would include, the general headings "Total Expense for

Raw Material," "Total Expenses of Operation," which would
include all wages, interest and other details properly included
under "Expenses," "Total Value of Output" and "Excess" or
"Stock Shortage" at the end of the year are the vital figures to

be arrived at.

We have referred to a system of credits for excess material
which may have been specified on the lists, owing to the fact

that the exact amount could not be determined. A special

form provided for this purpose, printed in red ink, is illustrated

in Fig. 11, and is to be used at the completion of an order by
the various departments in which work has been done on that
order. It will have inserted on it the amount and kind of mate-
rial in excess of that specified on the lists as necessary and also

the work order number on which the balance of that material
was used, indicating at the same time the work order which
should have credit for that excess of material. These cards are
sent to the general office and the proper credits or corrections
made on the original lists. They are then sent to the keeper of

stores, who will make the necessary credits in his stock of that
kind of material, put the prices of that material on these
cards, and they will then go to the accounting department It

should not be necessary to repeat this operation on succeeding
orders for a similar class of engine, for the reason that a
proper return of these credits once will definitely decide the
amount of material to be used on the succeeding orders of en-
gines.

Independent of the material which we have referred to

above as being ordered for a certain order of engines, there
is a large amount of material which is consumed by the shops
themselves in connection with their maintenance and operation,
coming under the heading of small tools, belting, and a variety
of such supplies, and these may be drawn directly from the
storehouse on a form of material card issued by the foreman of
the department where the material is required and are charged
directly to that department and order number. It is con-
venient to arrange, and have it so understood with the various
departments, that the supplies which they requfre shall be
drawn at or about the same period each month, and at that
time they shall endeavor, as far as possible, to draw enough
supplies to cover one month's necessities. This will periodi-
cally reduce vorj' gre.atly the stock on hand of this kind of
material and make it less troublesome to check up at the end
of each month not only the stock remaining on hand, but to
arrive at the amount of material required for the next en-
suing month, it being considered good policy to only purchase
this class of material in quantities equal to about its con-
sumption per month.

(To be continued.)

CONTUIBUTIONS TO PUACTICAL UAILROAD INFOR-
MATION.

Chemistry Applied to Railroads.—Second Series.—Chemical
Methods.

XXIII.—Method of Testing Spirits of Turpentine.

By C. It. Dudley, Chemist, and V. N. Pease, Assistant Chem-
ist, of the Pcnnsylv.Tnia Railroad.

Explanatory.

As is well known, spirits of turi)entino, so largely useil as a
constituent of paints, japans, and varnlsh<'s, is a distillate from
certain species of pine, or from the pitch from tliese pines.

The common adulteration In the markets of this country ap-
pears to be petroleum in some form, although it is quite possi-
ble that rosin spirits, or the undistilled pitch, or even rosin,

may bo added. It is not expected that the tests that are de-
scribed below will insure that nothing liut pure spirits of tur-

pentine is present in the sample examined, or in other words,
that none of the sophistications above mentioned, or indeed
others not enumerated, may not be present in small amount
It is believed, however, that a material that successlully passes
these tests will give satisfactory results in actual use, either
as a constituent of paint, japan or varnish. During an experi-
ence of over five years with these tests, using them on from

The Westphal Balance.

ten to fifteen shipments a month, very few complaints have
arisen, notwithstanding the shipments are used by a large

number of different painters. The tests which are applied to

each sample representing a shipment, are gravity, distillation

point, residue on evaporation and treatment with oil of vitriol.

The methods are described in detail below.

Gravity.

The specifications require that the sample shau not show a
gravity less than 0.S62 at a temperature of 59 degrees Fahren-
heit. In taking the gravity of this materi.-il, the Westphal bal-

ance is always used, as follows: Set up the balance on a level

place, by placing the beam in position and hanging the plum-
met on the hook provided for it. Now adjust with the ad-

justing screw in the foot until the pointers are exactly opposite

each other, cool the liquid to be tested to a point a little lower
than that required by the specification, fill the jar with

enough of the liquid, to a little more than cover the plummet
and place the jar in position. Allow the temperature of the

liquid to rise with occasional stirring, until the reading of the

thermometer in the plummet is that required by the specifica-

tions. Now hang the weights on the beam at the notches

provided for them, until the pointers are again exactly oppo-

site each other. If two belong on the same notch, hang the

second on the hook of the first. Read the marks on the beam
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where the weights hang, and set down the figures by the side

of each other, putting the figure under the heaviest weight at

the left hand, that under the next heaviest, next, and so on.

The result will be the specific gravity expressed in decimals.

The Westpha] balance shown in the cut is usually now con-

structed with a plummet weighing five grams and occupying

the space of five cubic centimeters. This is called Reimann's

Patent Thermometer Body. The beam is graduated into equal

divisions, and the heaviest weight weighs five grams. The
next size weight weighs a tenth of this, the next a hundredth

and the smallest a thousandth. The balance being adjusted

iu air, so that the pointers are exactly opposite, if the plum-

met is immersed in distilled water at 15 degrees C, the heav-

iest weight being placed on the hooli with the plummet should

bring the pointers opposite each other again.

Rosin, pitch and probably rosin spirits, if pres-

ent, would increase the gravity, while the color-

less petroleum products available for admixture

would diminish it. Absolutely pure, properly prepared

spirits of turpentine, is claimed to h.ave a gravity of 0.864. In

order to allow a slight margin on this figure, the limit of the

specifications was placed at 0.862, no upper limit being as-

signed, as the other tests applied, are believed to exclude ma-
terial too heavy in gravity. Furthermore, the gravity of pure

spirits of turpentine increases with the age of the sample, so

that an upper limit of gravity, made close enough to exclude

small percentages of rosin spirit, for example, might be trou-

blesome when examining a sample of pure spirits of turpen-

tine, which, owing to the exigencies of the marl^et, had been
stored a little longer than usuiil. It is obvious that the gravity

test only protects against admixture of substances lighter than
0.862 in gravity. The mass of shipments show a gravity of

from 0.866 to 0.872.

Distillation Point.

The distillation point is taken in a 500 c.c. round-bottom dis-

tillation flask, provided with a side neck. This side neck is

usually made of % inch glass tubing, and is 7 or 8

inches long. In order that the danger of igniting the vapor
driven off during the process may be diminished, the side neck
is introduced into a small Liebig condenser, which condenser
also serves by this arrangement to support the flask. The
condenser is set at such an angle that the flask hangs perpen-
dicularly. A chemical thermometer, with the graduation on an
enameled scale, and enclosed in a glass tube, is inserted in the
flask, to within half an inch of the surface of the liquid, being
held in position liy a cork through which it passes and which
closes the flask at the top. The apparatus being arranged,
about 100 c.c. of the spirits of turiiontine are poured into the
flask, and the thermometer put in place. Then, with a Bunsen
burner held in the hand, with the flame about, four inches
long, heat is applied directly to the bottom of the flask, care
being taken to distribute the heat by playing the flame, so Uiat
the whole bottom is heated slowly and evenly. Vapor soon
begins to rise from the surface, which is visible. Also the
thermometer begins to show the heat. The heating should be
so managed that by the time the. liquid boils, the visible vapor
surrounds the thermometer up to the side opening, or begins
to pass out through the side opening. To accomplish this it

may be necessary to withdraw the lamp from time to time to
allow the heat to distribute, and the thermometer to adapt
itself to the temperature. By the time the boiling point is

reached the thermometer, if the sample Is pure spirits of tur-
pentine, should show not lower than 305 degrees Fahrenheit.
The boiling may be continued from five to ten seconds, during
which time, if the heating has been properly managed, the
thermometer will stand fairly constant. As the boiling is' con-
tinued the thermometer slowly rises in temperature. The fairly
constant reading during the first few seconds of boiling is what
is taken as representing the distillation point of the sample.
It Is given in the authorities that pure spirits of turpentine
boUs at 313 degrees Fahrenheit. Some years ago a number of

samples of American turpentine, believed to be pure, were

tested in the manner descrilied above, and some of them found

to give figures a little lower than this. Accordingly, the lower

limit of acceptable material was placed at 305 degrees Fahren- .

heit The mass of our tests run about 307 or 308 degrees Fah-

renheit, the average barometric pressure being al>out 29 inches

of mercury.

Obviously, this test simply excludes any admixture of ma-

terials of low boiling point, such as low boiling point petro-

leum, or low boiling point volatile oils.

It may seem a little hazardous to apply the naked flame to

a glass flask containing so inflammable a substance as spirits

of turpentine. But after an experience of several years, the

first accident from breaking a flask from this cause has yet

to be recorded. The spirits of turpentine seems to take the

heat readily, and the whole operation is free from bumping,

unless perchance water be present in drops. Care should,

therefore, be taken in putting the sample into the flask, that

no drops of water are added. In selecting a thermometer,

one should be chosen which is so graduated that the limiting

figures will be only just above the cork, or. better still, just

below the cork inside the flask. It will, of course, lie recog-

nized that unless the whole column of mercury is immersed

in the hot vapor, the indications of the thermometer will be a

trifle low.

Residue on Evaporation.

Spirits of ttu'pentine, as is well known, is volatile at tem-

peratures much below its boiling point, while rosin, pitch and

indeed some of the petroleum products which may Ce used as

admixtures do not so vaporize. The residue left on evaporation

is therefore a valuable test for this material. The specifica-

tions do not admit material containing over 2 per cent, of resi-

due. The test is made as follows: Weigh a platinum capsule

holding out 100 c. c. and then add 20 grams of the sample

to be tested, excluding drops of water, should any be present.

Evaporate to constant weight over a water bath, or other con-

venient source of heat, not exceeding in temperature 250 de-

grees Fahrenheit. The increase in weight of the dish multi-

plied by 100 and the product divided by 20 gives the percent-

age of the residue. The material left in the dish is usually

hard and brittle like rosin, and conamonly reddish in color. Oc-

casionally it is viscous, somewhat like pitch.

It is entirely possible that some of the residue found did

not originally exist in the spirits of turpentine, out may have

been formed during the process of evaporation. This point has

not been carefully investigated to our knowledge. Whatever
the case, there is very little difficulty in obtaining in tue mar-

ket spirits of turpentine which meets the requirements of the

specification in this respect. By far the largest number of

shipments do not show over 1 per cent, of residue. Very old

material, however, is apt to run high in residue, and it not

infrequently happens that an adulterated sample shows four

or 5 per cent.

The temperature employed if the sample is pure seems to

make very little difference in the result. Comparative tests

on pure samples using water bath and a steam table whose
temperature is 280 degrees Fahrenheit give practically the

same results. The wording of the specifications requires the

evaporation to be done at 212 degrees Fahrenheit, and in case

of dispute this should always be used.

Treatment with Oil of Vitriol.

By far the largest part of pure spirits of turpentine polymer-

izes when treated with concentrated oil of vitriol, the polymer-

ized portion dissolving in the acid. Tlie same thing is true

in part of rosin spirit and of some other substances which

may be mixed with turpentine, but it is not true of the petro-

leum products, nor to any great extent of rosin oil. This gives

a means, therefore, of determining the presence of some sub-

stances which may be present, and which are not revealed by
the other tests. The specification excludes samples contain-

ing more than six per cent, of unpolymerized material. The
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niotliod of applying this test is as follows: Into a 30 cubic

centimeter tube, graduated to tenths, put six cubic centimeters

of tlie spirKs of turpentine to be exiunined. Hoiu the tube

under llie spifjot, nnd (lien slowly till it nearly fo (ho top of

the Knidiiiilion with coneentrated oil of vitriol. Allow the

whole mass to become cool and then cork (he tidie, and mix
by causing the material (o flow from one end of (lie tube to

the other five or six times, cooling witli waier during tiie opera-

tion, if necessary. Set the tube vertical, and allow it to stand

at the ordinary temperature of tlie room, not less than half

an hour. The unpolymerincd material rises to the top, and
the amount may be easily read off. This multiplied by 100,

and divided by six, the original amount taken, gives the per-

centage.

The oil of vitriol used must be full strength, or the

poly merizai ion will not be complete. It is best to use the C. P.

material. The amount of heat generated by the action of

the oil of vitriol on the spirits of turpentine is considerable.

Usually much of the reaction has taken place by the time the

acid is all added, but care should be taken to cool as de-

scribed before putting in the cork and mixing. Otherwise

the cork may be blown out, and the test lost. There is always

some clear layer of unpolymeri/.ed material in every sample

even the pui'cst. This witli a pure material is probably prin-

cipally cymene. Most samples do not show over 3 per cent,

of clear layer. If jjetroleum is present, the layer is limpid

and clear. If partially polymerized turpentine is present, the

layer is more viscous and frequently colored.

If the reading of the layer is taken before half an hour has

elapsed, the unpolymerized material often has not all separat-

ed. On the other hand, if the time of standing is prolonged

considerably, the material is apt to divide into three layers,

making the reading difficult and uncertain. With pure ma-
terial and reading at the end of half an hour there is very little

doubt.

RECENT IMPROVEMENTS IN MAKING STAYBOLTS.

Test holes for giving warning of partially broken stay bolts

have been used for a number of years. No one now doubts the

necessity of providing in this way against the danger of par-
tially broken bolts, and the present tendency is toward using
test holes in all short stays, instead of in a few only, as was
formerly considered sufiScient. The holes were formerly always
drilled with the bolts in place and headed over, but it is now
necessary to reduce the cost, since more are used, which has
led to the punching of the holes when the bolts are made.
We show how this is done, and also the effects upon the bolts.

K
Fig. 1.

Another improvement in stay bolts is in the threading, and
we show the method devised and developed by Mr. James Hart-
ness for cutting the threads accurately in a tui'ret lathe by
means of dies.

Punching Test Holes.

A method used on the Chicago, Burlington & Quincy Rail-
road is shown in Fig. 1, the punching being done on a Blakeslee
bolt header. The hot stay bolt is held in the clamps of the
machine. A piece. A, is bolted to one of the clamps and is bored
out to receive the cylindrical piece, B, which Is a neat fit in the
piece A, and yet sufficiently loose to slide in and out when pres-

sure i."* brought to bear on it. The piece 13 is bored to allow the

punch to pa.ss throuffh it and it is slightly bell-mouthed at Its

outer end to aid the punch In entering. This furnishes a guide
to k(^ep the alignment of the punch. The Inner end of the piece

H is tapered as shown, and It Is so placed In relation to the
[ilunger C as to cause the plunger to come into contact with
it when the plunger still lacks about one-eighth of an inch from
tlie end of its stroke. The plunger then forces the tapered end of

tlio piece B into the end of the staybolt, counter-sinking the

hole made by the punch. The object of this is to prevent the

hole from being lllled up when the staybolt is riveted over. The
scheme will be readily understood from the engraving.

The etchings shown in Fig.s. 4 and 5 were kindly furnished by
Mr. Wm. Forsyth, Mechanical Kngineer of the C, B. & Q. R. R.,

and they were taken to ascertain the effect of the punching and
the turning down of staybolts upon the fiber of the material.

The bolts were screwed into the sheets of the fire box in the

usual way and were headed over by the boiler maker's hammer.
They were then sawed off just inside the sheets and were planed

and etched. From an examination of the etchings it appears

that there is little or no distortion of the fibres when staybolts

turned down to a diameter of 11-16 inch at the center, and also

that the hot punching of a %-inch hole to the usual depth does

not injure or distort the fiber.

The Baldwin Locomotive Works are punching all of their

stay bolts on a bolt machine. It has been suggested that such

a process improves the quality of the metal at the end by solidi-

fying it, but the Baldwin people make no such claim, although

they have satisfied themselves by severe tests that bolts so

treated are fully equal to those drilled after the usual method.

Their process as shown in Fig. 2 has been patented by Messrs.

%j Hole -

H.__/"—,(, 4':

Fig. 3.

Johnson and Lukens. In this illustration A, is a perspective

view of a stay bolt showing the punch. A view partly In section

is shown at B, with the bolt after it is placed in position in the

boiler and before it is cut off and riveted. A bolt Is shown at C,

after it is finished in the boiler. The square end of the bolt Is

made in order to turn it readily in screwing it into the sheets of

the fire box. The bolt is held by the clamps of the machine and

the punch enters the end after the square end is formed and

when the bolt is removed from the machine it is ready to be

threaded and turned down between the threads in accordance

with the practice of these builders. After the bolt is in position

in the boiler the square head is cut off and the ends riveted over,

after which a tapered mandrel is introduced into the hole to

flare the outer end as shown at C. No metal is removed by this

process, hence the t>olts are not weakened, the metal is merely
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displaced by the punch and the end must necessarily be denser

than before.

A plan similar to these was used by Mr. William Buchanan,

Superintendent of Motive Power of the New York Central, but

we are informed that the practice has been discontinued in

favor of drilling. For the punching he used a punch driven by a

cam on a shaft. The bolt was held by jaws operated by a

hand lever and opened automatically by a spring, an adjusting

enough to cause breakage in a short time. The diameter must
be correct and the taps and threading dies should exactly cor-

respond. It is due to Mr. James Hartness, Manager of the

Jones & Lanison Machine Company of Springfield, Vt., that all

this has been worked out and so si«nplified as to make It pos-

sible to turn and thread stay bolts on a turret lathe. The
method was described by Mr. Hartness in two papers presented

at the last meeting of the American Society of Mechanical Engi-

neers in New York.

JbiBinrl

Fie. 4. Fig. 5.

tjcrew regulated the depth of the hole. With this machine 1,250

bolts were punched per day.

Mr. Wm. A. Foster, Superintendent of Machinery of the

Fall Brook Railway, has found it desirable to reduce the diame-

ter of stay bolts between their threaded ends, but instead of

turning them down he draws them out under the hammer and
considers the results much superior to those from similar

bolts turned down. The foi-m used is shown In Fig. 3. The
threaded ends are one inch long and a six-inch bolt would be

drawn down through a portion four inches long at its center, the

diameter being %-inch. The test hole is drilled 5-32 or %-inch

in diameter and a little more than an inch in depth. The

The bolts are turned from a bar. Tandem dies are used; they

are held in position to turn continuous threads and they are

made to open so that the front end of the bolt may pass through
the first die without being cut. The tap may Ije used to flx the

two dies in correct position, but Mr. Hartness' idea is to make
the bolts correctly and the taps can be made to suit. It is clear

that if the two dies can be made to cut parts of a continuous,

accurate pitch thread, that shall have the same and the correct

diameter the problem is solved.

The system of chasers used by Mr. Hartness is an improve-
ment in screw cutting that is worthy of note. It is illustrated

In the accompanying engraving. The chasers are held by a cam

The Hartness System of Dies

so as to cut thethreads are cut on a bolt cutter arranged
threads correctly.

Improvements in Threading.
It is of the first importance that the threads at the ends of

stay bolts should be accurate, and that they should form parts
of a continuous uniform spiral. The holes in the sheets should
be tapped with equal accuracy in order that the bolts may fit

properly and be free from Initial stresses that may be large

encircling tliem, and preventing them from canting when at

work. The fundamental point in the system is the determina-

tion of the pitch and angle of the chaser teeth. The difference in

the position of the cutting and the leading teeth is shown in

Figs. 6 and 7. The real difference is slight, being exaggerated

in the drawing in order to be clearly seen. The cutting is all

done by the leading teeth, the following teeth only guide the

chasers and help to determine the pitch of the thread accu-
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rately. The cutting teeth have an Ideal cutting clearance on
each side of each tooth, and these teeth are relieved of the labor

of feeding the die forward. So accurate Is the lead-controlling

feature that regular dies for market .seldom have an error in

lead greater than one sixty-fourth In eighteen inches, which is

less than one-quarter the average error in standard taps, and
less than one-half the error in 90 per cent, of the engine lathe?.

Thus It is more accurate than the avei'age lead screw and
always practically sure, being made by methods insuring in-

varable accuracy of product and most perfect interchange-

ability.

Dies made in the usual way have three errors—that due to the

lead screw in which the tap or hob is made, the distortion of

hardening the tap or hob, and the eri"or of the distortion of the

die in hardening it—but Mr. Hartness has only one of these to

contend with, viz., the distortion of the chasers in hardening,

and this takes place under such favorable conditions as to be
inappreciable.

By the efforts of Mr. Hartness the maniLfacture of stay bolts

may be given a refinement not before known, and an im-
provement in the stay bolt problem must follow his excellent

work.

WHEEL WEAR AS AFFECTED BY SIDE BEARINGS.

About a year ago the Lake Shore & Michigan Southern
built five express cars. One truck of each of three of them
was equipped with the "Frictionless Side Bearing" made by

the Chicago Railway Equipment Company, and the other

trucks of these cars as well as both trucks of the other two
cars were fitted with plain side bearings. Plaster of Paris

casts were taken of the contour of the tires on all the wheels
before they were put into service and after they had been
in service a number of months casts were again taken to

show the wear of the treads and flanges during that time.

The results are shown in the accompanying engravings, re-

produced from outlines furnished by the manufacturers of the
bearings. Ail of the wheels were 36 inches in diameter and
steel tired.

In these outlines, those numbered 1 to 4, inclusive, are from
the trucks equipped with plain side bearings, and those num-
bered 5 to 8, inclusive, are from those equipped with the

"Automatic Frictionless Side Bearings," the width of the

shaded portions showing the amount of wear of each wheel.

Car No. ."iSO runs on the Lake Shore & Michigan Southern ex-

press between Chicago and New 5fork via t,he Lehigh Valley

tffcei. N9, S.

n»££t /VP, e.

~1

r\
fr»£CL /V?. 2

n/^CSL A/9, J

n/'£CL /VP a.

Diagrams from Baggage Car No. 590.

and Delaware, Lackawanna & Western roads, and when
the casts were taken, December 1, 189V, the car uad made
72,605 miles. The other car. No. 591, made 61,940 miles during
the time of the tests, while running over the same route. Two
of the cars fitted wiiu plain bearings, the diagrams irom which
are not reproduced, showed greater wear than either of the
others with mileages of only 57,113 and 53,112 respectively.

The contour diagrams were taken by Mr. A. M. Waitt, Gen-
eral Master Car Builder of the road, who writes us as follows:

"A singular thing In connection with this is, that on the

trucks having the special side bearings there Is no perceptible

flange wear on tlie wliccls, while on the truck on the same car

having common side hearings tliere Is quite a perceptible flange

wear. On both of the trucks having plain side bearings all

around, there is a decided flange wear. The cars having plain

side bearings ran 52,000 and 57,000 miles respectively, wliile

those having the special side bearings have run as high as

PLAN

2 63{ tocentpr

OF TRUCK BOLSTER

Side Bearing Fitted to Lake Shore Baggage Cars.

72,000 miles. The results convince me that there is a strong
call for some device on passenger equipment to relieve the

large amount of wear on wheel flanges occurring when pass-

ing around curves. The device I have tried has proven its

efficiency and I nm now applying more of them."
The matter of flange wear is very important not only as re-

gards the expense of turning ties frequently, but also on ac-

count of the resistance of trains on curves when trucks are so

bound by the side bearings that they do not curve easily. Tires

often require turning on account of flange wear before the

work becomes necessary from the wear of the treads.

In our engravings we include one showing the form of the

roller bearings used on these cars and the method of afiaeli-

IVf*£CL /V9, S

frf££l A/9, e.

tr/tm fif?, 7. n frff££L A9.3.

»riyE£L N9, & ~1

Diagrams from Baggage Car No. 591.

ment to the bolsters. We are informed that these side bear-

ings have been applied upon some fifty railroads and that they

are reported as giving excellent service.

A 900-foot dry dock has been decided upon by the Newport
News Shipbuilding and Dry Dock Company, of Newport News,
Va. It is to be commenced at once and will cost about |1,000,-

000. Its width is to be 90 feet and it will accommodate two of

our largest battleships at once. The work will be done with-

out Government assistance.



124 AMERICAN ENGINEER, CAR BUILDER

LOCOMOTIVE DESIGN.

The Working Stress of Materials.

By Francis J. Cole.

One of the problems in designing machinery, which requires

experience and good judgment, is the determination of the

proper working stress of the various parts, and of the dif-

ferent kinds of material used in its construction and with one

or two exceptions, there is no class of machinery to which

this applies with so much force as to the locomotive. The com-

plex strains to which many of the parts are subjected, caused

by running at high speeds over uneven tracks, the fact that

the boiler is part of the moving machine, the necessity for

carrying the whole structure on springs, and other causes in-

cident to its operation, all tend to render the conditions and

stresses more than ordinarily involved.

The ideal engijie, as regards durability, is one which would

show no decrease of power, no structural weakness, but a

gradual decadence, a lack of economy in operating, rather than

any local debility, causing its final consignment to the scrap

heap.

For several years the breakages causing delays to trains,

on a railroad operating between 800 and 900 locomotives, were

reported systematically to the writer. Those due to improper

design, structural weakness or poor material were investi-

gated, and the stresses to which the broken parts were sub-

jected were carefully studied. Experiments were made and

remedies proposed which nearly always resulted in a marked

w

l^-iH
^w

Fig. 1. Fig. 2.

decrease of breakdowns when the conditions admitted of a

prompt renewal of the weak parts. This did not always take

the form of more metal or even better material, but often in

a more suitable design to resist the strains to which the mem-
ber was subjected.

The working stresses in locomotive parts have a wide range,

the maximum being found in elliptic springs at about 80,000

pounds and the minimum in spring hangers at about 4,000

pounds per square inch. When the suitable working stresses

are determined it is a comparatively easy matter to design
the parts and these articles will treat of a few of the most
important parts, with suggestions as to working stresses for

each, founded on the forces involved (many of the forces are

unknown and cannot be calculated) and adapted to the func-

tions of those parts, with a view of designing them so that
they will not be large and clumsy, or, on the other hand, too

light for the service required.

Crank Pins.

What are the proper proportions for locomotive crank pins?
If we use the dimensions of pins of engines in actual service

and calculate their fibre stresses, a range, much greater than
good practice would indicate, will most likely be found to

exist. Unless a comprehensive investigation is made, and the
question analyzed at some length, the limits of size and of

maximum fibre stresses may not be clearly discerned among
the erratic dimensions and proportions produced by guess work
and empirical designing. From 8,000 to 29,000 pounds fibre

stress per square inch have been found in locomotives built

by different makers, in crank pins other than the short front
or back ones used on mogul, ten wheel, consolidation or on
types where the rod comes close against the hub of the wheel.
In the latter cases the size Is determined by the bearing sur-
face, the lever arm or distance from the center of the rod to

the wheel being so short that the bending of the pin need

not be considered. The stress on any crank pin can be easily

found by regarding it as a circular beam fixed at one end,

and loaded at the other, with or without the support or coun

ter moment of a rod between it and the wheel or outside. The

section modulus or moment of resistance for solid circular

TT d»
seotions= reducing to 0.0983d''. The extreme fibre

33

stress at E, Fig. 1, with a single load W is, S =

in which :

W=the weight, load or push in pounds.

l=the length to center of W in inches.

d=diameter.

S=maximum fibre stress per square inch.

R=section modulus.

Wl

0.0982d»

Then:
Wl

R=
COOSSd" S

Taking for example a ten wheel or mogul engine where the

main rod is outside the parallel rods, the fibre strain for the

assumed dimensions will be as follows:

Cylinder 20 inches diameter, steam pressure 180 pounds, dis-

tance 1 from face of hub to center of cylinder, eight inches,

diameter of pin at hub or wheel fit six and one-half inches.

Wl ao^x.7854x180x8
Then: S= =16,';66 pounds.

.0982d» .0983x6 5'

This is the maximum stress due to the steam pressure which

the crank pin is required to bear. If, however, the cylinder

compression runs up above the boiler pressure or water is

allowed to accumulate, the stress at the ends of the stroke

will be greater. Normally, the entire thrust of the piston

multiplied by the lever arm "1" is not the true bending mo-
ment, as the support of the parallel rod must be considered.

Fig. 2 shows this condition, with the support or counter mo-
ment W^ The primary bending moment is 452,160 inch

pounds. The counter moment when l'=3% inches will be

two-thirds the total thrust of the piston multiplied by 3^=:

WX2X3.5
=131,880 pounds. This is shown in Fig. 3.

3

The main rod transmits 56,520 pounds to the end of the

main crank pin, qne-third or 18,840 pounds is dropped off at

the main wheel, one-third is transmitted to the front and
one-third to the rear wheels though the parallel rod. The ac-

tual bending moment is 452,160—131,880=320,280 pounds. The
320,280

actual working fibre stress then of the crank pin is =
26.96

11,880 pounds. In all engines of the ten wheel, mogul, consol-

idation, or any type with the main rod on the outside, the

main pin is the only one which need be calculated for bend-

ing. If the bearing surfaces of the other pins approach rea-

sonable sizes, the strength, owing to the shortness of the lever

arm, will be more than sufficient.

In eight wheel engines of the American type, in which the

main rod is next the wheel, the greatest stress is on the back
pin, the main pins rarely breaking in service. The reason is

apparent upon an examination of Fig. 4. For a 17 inch cyl-

inder and steam pressure of 180 pounds, the piston thrust

equals 40,860 pounds. Distance from center of main rod to

face of wheel 2% inches, from center of parallel rod to wheel

7Vs inches. The bending moment for the main pin, due to the

thrust of the main rod, is 40,860x2.5=102,150 pounds. The
bending moment from the reaction of the parallel rod is

40,860X7.125
= 145,563 pounds. Then 145,563 — 102,150,

o

or 43,413 pounds, is the actual bending moment. On the back
pin, owing to the absence of any support, the bending mo-
ment is much greater, as it must bear the entire pressure of
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half the piston thrust, multiplied by the distance from the

center of the parallel rod to the wheel hub. This is

40,860x7.125
= 145, .563 pounds. It is a well known fact

2

that the back pins on this type of engine break much more
frequently than the main pins, owing to the prevailing and
erroneous custom of making the wheel fit diameters the same
for both pins, basing the size on the requirements of the main
pin. It is evident that the maximum fibre stress is much
greater in the back pins.

The section modulus for any solid circular section from l'/2

to 9 inches diameter is given in diagram Fig. 5; by following

the vertical lines from the figures at the base line, correspond-

R p^MAIN plf

rD
TT Tes'ioii" r' (K U -1884011.-^

ii- Q^-1 565

Q="

Fig. 3.

ing to the required figure to its intersection with the curved

line, the diameter for a given fibre stress can be obtained

without any further calculation, or vice versa, for a given

diameter the section modulus for that size is shown.
For a good q\iality of steel, having an ultimate strength of

about 80,000 pounds, with a minimum elongation of 18 per cent,

the working stress (taking into consideration the support or

influence of the parallel rod), should not exceed 14,000 pounds
for locomotives having the main rods outside, the range prob-

ably being from 12,000 to 14,000 pounds, and 12,000 pounds
for locomotives having the main rods inside the parallel rods.

71.58

60.29

50.27

41.34

33.68

26.96

21.21

16.30

12.27

8.94

6.28

4.20

2.66
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Why Is it with all the technical schools preparing

young engineers that one of the leading trunk railroads, and

a large car manufacturing concern, as shown by correspon-

dence in this office, have difficulty in securing satisfactory

draftsmen?

A unique series of very valuable illustrated articles on the
practical subject, "Locomotive Design; The Working Stresses
of Material," by Mr. P. J. Cole, begins in this issue. The
articles are written by a well known mechanical engineer,

who has not only had years of experience in the designing of

locomotives and their details, but has also personally watched
the effects of good and bad designing. The articles need no
preface at our hands, but that something of this sort is sorely

needed in many quarters is shown by a remark made by Mr.
L. R. Pomeroy at a recent meeting of the Western Railway
Club, to the effect that a consolidation engine with 180 pounds
boiler pressure and 19 by 24-inch cylinders had come to his

notice, the main crank pins of which were only %-inch larger
than are used on the elevated roads of New York. He further
stated that after calculating the fibre stresses of many crank

pins he had found them to run over 25,000 and 28,000 pounds
per square inch, and the same thing was true of axles. The
subject is one that will always be important, because of the

influence of good designing in reducing the cost of repairs and

the losses due to breakdowns on the road. All roads are fol-

lowing up the matter of engine failures and we are confident

that the careful work that Mr. Cole has done will be valuable

to a great many of our readers. We do not know of any other

systematic, thorough treatment of this subject to be found in

print.

A valuable suggestion is made by "Motive Power" in this

issue when he says that he knows of "no reason why each de-

partment should not be made to pay its own expenses, and

frequently it becomes purely and simply a question of improved

facilities to be used in preference to the facilities then in

service." In successful commercial engineering work, depart-

ments that do not pay are made to pay or are cut off, and

it has been noted in these columns that sometimes very ex-

pensive machinery is sacrificed in order to give place to that

which will turn out the product at reduced expense. An ex-

ample is known in which tools valued at $40,000 were laid

aside on this account. There is much in commercial prac-

tice that should be copied in railroad work, one principle being

a consolidation of the work of one kind at one point. There

are few roads small enough to permit of concentrating all

of the repair work to rolling stock at one place, and the ten-

dency has been to erect complete shop plants at various con-

venient points along the line, the chief difference between the

plants being as regards their size. Of late the idea of special-

izing these shops to a certain extent has been growing, and

for work requiring expensive machinery, it has been found

desirable to provide sufficient capacity for the special work
of one kind for the entire road at one of the shops. A good

example of this is seen in the installation of a large hydraulic

riveting plant at the Chicago shops of the Chicago & North-

western Railway, and It is recognized as highly important that

such machinery should be kept in constant use in order to

make it earn its living. This .idea has not been carried as far

as it may be and ought to be, and particularly with regard to

small work, of which a gi-eat deal is ordinarily done about

railroad shops. A case in point is a road with two large shop

plants, each being equipped with a rather elaborate brass work-

ing department, while there is not work enough to keep one of

them in continuous service. A close cost-keeping record would
soon show the commercial weakness of such a plan, and we
believe that a system of accounting for the cost of work done

in each department would pay for the clerical expense many
times over. The money invested in a number of ordinary brass

working tools might better be spent upon a single effective

equipment, and in general it may be said to be a good plan to

concentrate the work that may be called "standard" at one
point when it is possible to do so.

ELECTRIC CRANES vs. TRANSFER TABLES.

The most convenient location of pits in locomotive repair

shops was discussed at the January meeting of the Western
Railway Club, and while preferences were expressed for each
plan, the longitudinal, and the cross tracks, yet no good rea-

sons were given for the use of the latter. The transfer table

is such a familiar device and shop men are so accustomed to

its use that it has come to be regarded as an actual neces-

sity, even when provision has been made for moving locomo-

tives by power inside the building. The Bloomington shops

of the Chicago & Alton, the Grant Locomotive Works, and the

Burnside shops of the Illinois Central, are illustrations of

this fact. Each of them has overhead power cranes of suffi-

cient capacity to lift a complete locomotive and transfer it.

Yet they have cross tracks, each with an outdoor opening.
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leading to a transfer table and pit. The Boston & Maine shop
at Concord, N. H., which wo have recently Illustrated, is a

good example of the longitudinal plan, for here the erecting

shop and the boiler shop also are served by the same cranes,

and no transfer table is required. Climatic conditions doubt-

less determine tliat at Concord the nuniljor of outdoor openings

should be limited, and that a snow-covered transfer table and
pit should, if possible be avoided.

We believe that the advantages of the longitudinal plan have
been so well demonstrated In a number of recent shops that

we hardly see how it is possible that any more locomotive

repair shops with transfer tables can be built. The disad-

vantages of the transfer table and pit are that they occupy

valuable room which cannot be used for anything else. They
make an ugly break in the communication between the shops

and render It difficult to cross them by men or material. They
can only serve a limited purpose of shifting engines sidewise

from one track to another, and they serve no useful purpose

in lifting material as does the equivalent transfer crane in-

side. Overhead cranes may be regarded as transfer tables,

placed inside and overhead, and while they perform the only

function a transfer table is capable of, they are also in con-

stant requisition for lifting the heavy details of the engines.

For these reasons we cannot understand how there can be

any question of a choice between transfer tables and overhead

cranes, nor can we understand why, in these days, a new
shop should be so planned as to require both. For a man
who has long been accustomed to transfer tables, and who is

about to plan a new locomotive repair shop, it seems neces-

sary that he make a scientific use of his imagination and get

outside of himself. It is only in this way that we can produce

original plans which take advantage of the numerous facili-

ties which modern progress so richly affords.

If we are mistaken in regard to the statement that transfer

tables for modern locomotive repair shops are obsolete, the ad-

vocates of such plans will do us a favor if they will state

their advantages, so that we, and our readers, may have a

better understanding of the case.

RUBBER HOSE SPECIFICATIONS.

The importance of obtaining good air brake hose is now ap-

preciated more than ever before and there is an increasing

dissatisfaction with present methods of guarantees and tests.

Last year the Master Car Builders' Association appointed a

committee to report on the subject and to consider the pre-

vailing conditions connected with the manufacture and use

of air hose and the necessary requirements to insure its being

properly made, which is an indication that physical require-

ments alone are not considered sufficient. It has been customary

to subject hose to high-pressure hydraulic tests and accept or

reject it upon its ability to meet them. It is now admitted that

the pressures were carried absurdly high. Durability is the

important commercial requirement with all rubber products

and there is no doubt that more attention must be paid to the

structure and construction of the hose. It is probable that the

report of the committee will give special attention to these fea-

tures. It has been found most difficult the world over to frame
satisfactory specifications for rubber goods and to arrange

tests from which intelligent comparisons may be made. This
applies to many uses other than those made by railroads, and
the reason appears to be that it is difficult to predict the effect

of time and service, because of the fact that rubber, unlike steel

or iron, has a certain life which is very dependent upon the

manufacture of the goods.

Pressure tests, if applied at all, should be used merely to
insure perfection of structure and action of the hose under
stress, and it might be well to specify limits of expansion under
definite pressures. The high-pressure requirements have had
a bad effect upon the product, and should not he perpetuated.

They are not only useless, but objectionable, for the reason
that, to get high hydraulic strength, heavy, closely woven duck
is used, and this not only renders the hose stiff, but It shortens
its life by deterioration. The reasfjn for this is that in coating
the duck with rubber in the "friction" process the rubber ought
to be squeezed entirely through the meshes of the duck, so that
both sides of the fabric are protected by rubber. Proper frlc-

tioning has much to do with the life of hose and its structure
as a preparation for severe service. The duck, if improperly
protected by the rubber, deteriorates very rapidly, and its ad-
hesion is also adversely affected.

It is comparatively easy to test short lengths of hose for
flo.xibiiity by adjusting weights and measuring deflections.
Chemical requirements may also be stated and also tensile
tests of the rubber may be made. In this connection it is In-
teresting to note that for hose used in the navy yards the
government requires that a piece of rubber cut lengthwise of
the lining, one-half inch wide and four inches between the jaws
must stretch to four times its own length (with a variability
of 4 inches more or 2 inches less) with a pull of ten pounds,
and it must be capable of stretching to six times its own
length with an increased pull, without breaking; and when
released the rubber must return in one minute to within one-
half inch of its original length of four inches. These require-
ments are not severe enough for air brake hose and one of the
prominent hose manufacturing firms voluntarily makes its own
specifications much more rigid than these, and adapts them to
the special service of railroads.

Considerable attention has been given to the pull required
to unwind the duck of hose and it is possible to specify the
pull and time required to unroll a section. The quality and
weight of the duck and the rubber, the method of making the
inner tube, the "friction" of the duck, the number of "ply"
and chemical constituents may be specified, but after consid-
ering all of these items the hose will not be worthy of confi-

dence unless made by honest people. Of this anyone may con-
vince himself by spending an hour or two in watching the

process of manufacture. The best solution of the whole diffi-

culty, as we understand it, is to purchase from reliable manu-
facturers and not skimp the price.

ELECTRIC POWER DISTRIBUTION IN SHOPS.

An illustrated description of the power distribution system
of a large shop plant is given in this issue. The plan de-

scribed is very interesting and it also serves to call attention

to the fact that railroads have been far behind manufacturing
concerns in the matter of power distribution. It is not likely

that new plants will be planned without electric distribution,

and from present indications many existing shops will prob-
ably be remodeled to obtain the benefits of this system. Mr.
George Gibbs' admirable paper on this subject read last month
before the New York Railroad Club is opportune and every
mechanical and managing railroad officer should read and
study it, for it is by far the best presentation of this subject
that we have seen, and it was written with special reference

to the conditions of railroad work.

The efficiency of the transmission system is important in

its way, and while it is generally conceded that the advantage
lies with electricity, this is relatively unimportant when it is

considered that the cost of power is but a very small proportion
of the whole cost of shop work. Mr. Gibbs puts it at 2 per
cent, of the labor cost and shows that the saving in cost of

power from improved transmission is but a small proportion
of the saving that may be had by increased labor efficiency and
greater convenience. This is illustrated by the statements
made by him that the cost of installation of an electric motor
to drive a turn table at the West Milwaukee shops of the C, M.
& St. P. Ry., was saved in labor in four and one half months,
and that the cost of the entire electric motor equipment at

the Baldwin Locomotive Works, costing between ?60,000 and
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$70,000, pays for itself every year. Some of this is due to

better efficiency, but most of it to improved labor conditions.

These are the results that managers want to know and the

paper gives a great deal of information as to how the results

may be obtained.

The Boston and Maine application was carefully planned

with special reference to labor charges. The boilers tor all

purposes are in a single battery and are tended by a single fire-

man. The engine, air compressor and generators are in one

room, which is an ideal arrangement, and in the only case

where direct driving could be used it was used, viz., to drive the

planing mill, yet the engine for that purpose is in the power

house and drives a shaft through the wall of the building.

With such concentration of steam power a condensing system

with a cooling tower could probably be used to good advantage,

and it would undoubtedly increase the economy of the plant

especially where live steam is used for heating.

There is no longer reason to regard electrical machinery as

complicated, and attention is called to the extreme simplicity

of the induction motors used at Concord. They have no com-

mutators or brushes; they are as simple as a grind stone or

emery wheel, and apparently need only to be oiled and other-

wise let alone in order to work satisfactorily.

There are many interesting problems in connection with

electric driving, such as the best transmission system, the most

favorable grouping of machinery and the selection of motors.

Authorities differ on many of the details, but one of the best

features is the flexibility which permits of experimenting in-

definitely until the right arrangement is secured. As we un-

derstand it, the matter of first importance is to arrange the

plant with special reference to reducing labor charges to the

lowest terms.

NOTES.

Switzerland proposes to buy all of its railroads at a cost of

about $200,000,000. The people have voted in favor of the plan,

and efforts are now being made to arrange a loan.

The Holland submarine boat has been successfully tried in

New York harbor and no difficulty was found in running while

submerged, or in remaining at a depth of 14 feet for a half

hour. Trials in deeper water are to be made.

3,139 miles in 129 hours, or at a speed of nearly 25 miles per

hour across the continent, which is remarkable for freight train

speed. The Pennsylvania took the train to Chicago and the

Chicago, Milwaukee & St. Paul took it to Minneapolis, where

it was delivered to the Great Northern for the run to Seattle.

There were 38 cars in the train, 19 in each section, and of these

ten were occupied by the Laplanders and three were filled with

moss, which was to feed the reindeer until their arrival in

Alaska.

Three new battleships and new dry docks at Portsmouth, N.

H., Boston, Mass., Algiers, La., Mare Island, Cal., besides the

enlargement of the dry docks at League Island, Philadelphia,

were authorized in the report of the House Naval Committee.

The cost of the battleships is to be $6,000,000 each.

The magnificent showing made by the Pennsylvania Rail-

road in its annual report is a most encouraging feature in the

business world. There were exceedingly heavy expenditures

during the year, calling for almost two million dollars to be

reserved for unusual work, but in spite of this a five per cent,

dividend was paid, and an eight per cent, dividend was earned

besides meeting all fixed charges. There was no increase in

the bonded debt, but some of the bonds bearing a high rate

of interest were refunded at lower rates. This road is a great

commercial thoroughfare, and that it is in such excellent con-

dition is reason for congratulation the country over, because

of the reflection of good business conditions which is shown.

A reversible steam turbine has been sought for by those most

interested in that type of steam engine, the earlier ones being

reversed by a special turbine so constructed as to run in a

direction opposite to that of the main engines. It is now stated

upon good authority that Mr. Parsons has solved the problem

by an arrangement of valves whereby the steam may be driven

through the blades of the wheel in either direction and the

entire power of the turbine be utilized in driving in the reverse

direction.

Stand-pipes, instead of wooden tanks are used at a number

of water stations on the Chicago, Rock Island & Pacific Rail-

way. They range from 30 to 130 feet in height and from

12 to 30 feet in diameter. These stand-pipes are considered

cheaper than the wooden tanks and it is thought to be more

advantageous to rest these stand-pipes on the ground and make
them high enough to give sufficient head than to elevate the

bottoms of the tanks. A part of the storage space of the stand-

pipes is not available for giving a head, but this method is

found cheaper than the other.

In commenting recently upon the punctuality of American

trains in the London "Times" Mr. W. M. Acworth said: "If

I were to give in one sentence, the reason why American trains

in spite of great difficulties are excellently punctual, I should

say it was because punctuality is insisted on. Instead of

engines being sent out, as often happens here, with trains

that they are evidently and notoriously incapable of hauling

to time, engines are built powerful enough to play with their

trains. I stood one night on the platform of the huge Union

depot at St. Louis, where the trains of 22 different companies

converge, and watched one express after another start out.

Many of them weighed at least 400 tons, most of them certainly

over 300. Yet not once did I see a driving wheel slip at start-

ing."

Mr. Frederick A. Delano, Superintendent of the Chicago ter-

minals of the Chicago, Burlington & Quincy, gave the tenth

lecture in the series of addresses on railway subjects before

the engineering students of Purdue University, March 9. His

subject was "Railway Signaling." After carefully classifying

such signals according to their form and the purpose for which

they are employed, Mr. Delano confined his attention to a

discussion of the fundamental principles affecting the opera-

tion and interpretation of fixed signals. He traced the his-

torical development of the signal idea, discussed the larger

and more general questions involved, and disclosed the ten-

dencies of present practice. The lecture was illustrated by

means of models and diagrams, which will be given in con-

nection with the text as finally published by the University.

The special train by which the Government sent the Alaska

relief expedition from Jersey City to Seattle made the trip of

The Crowden system of hydraulic jointing of bicycle tubes is

one of the most promising of recent mechanical improvements,

and while its widest field is in the construction of bicycle

frames the process may also be used for other purposes. Brief-

ly stated the process for making the joints in tubular bicycle

frames employs a jig, into which the bicycle frame fits closely.

At the joints grooves are cut in the jig with right and left

handed spirals crossing each other. The joints are made by

applying hydraulic pressure to the interior of the tubular

frames, which presses the tubes at the joints into the grooves,

and as the metal is strained beyond its elastic limit in the

grooves it remains in the form given by the jig. The frame is

not distorted by the pressure except at the joints, because of

the support given it by the close fitting jig. This process is

likely to work a great change in the manufacture of bicycles,

and its best recommendation is that heat and brazing are not

necessary. It is the invention of Charles T. Crowden, who

has obtained patents upon it. Another wide field may be

found for it in the fixing of tubes in boilers.
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ii>ommnnicntion&.

PRIZES FOR STATION AND TRACK PLANS FOR SWEDEN.

Editor American lOiiKineer:

Tlie Royal Administration of the Swedish State Hallways in-

vites civil engineers or other Interested parties to a competition

of designs for the arrangement of new Railroad Stations, etc.,

for the City of Stockholm.

The first prize is to be 12,000 Swedish crowns (about $:J,230);

the second, 8,000 Swedish crowns (about $2,150), and the third,

4,000 Swedish crowns (about $1,075). The time for competition

will expire at noon on the 31st of August, 1898.

Particulars conceminig the natuie of the work will be fur-

nished by the Swedish-Norwegian Legation, 2011 Q street,

Washington, D. C, or by the Vice Consul of Sweden and Nor-

way, Mr. August Peterson, LeDroit Building, comer F and
Eighth streets, Washington, D. C. Security to the amount of

$13.50 for the use of the drawings in this competition la re-

quii-ed, but this will be refunded when the drawings are re-

turned.

It is hoped that American e'ngineers will carry off some, if

not all, of the above generous prizes.
AUGUST PETERSON,

Vice Consul, Sweden and Norway.
Royal Swedish and Norwegian Vioe-Consulate,

Washington, D. C, March 12, 1898.

AMERICAN LOCOMOTIVES FOR RUSSIAN RAILROADS.

Editor AmericEin Engineer:

The Baldwin Locomotive Works have in St. Petersburg the

most active resident agent that any American firm has in this

country, Mr. T. J. Gordon. The said agent has sold lately for

his firm three tank engines, each of 36 tons, for the Arekhof

branch railroad, and 14 freight engines. Class E, Vauclain Sys-

tem, and three Baltimore & Ohio type, ten wheel passenger

engines for the South Eastern Railroad Company. Of the last

mentioned type 60 engines are already running on the Russian

Moskow-Kursk line and have given splendid results.

Mr. Gordon has just closed a contract for 20 freight engines,

class E, for the new Moscow^Riga Windau Railroad, now under
construction. The engines are similar tO' the SO engines sold

lately to the Vladicaucas Railroad Company.
For the past 20 years Mr. Gordon has been introducing

American locomotives, and has built up the Baldwin trade in

this country. He has a large and, in fact, the only American
interest to-day in the Nioopol-Morioupol Mininig and Metallui'gi-

cal Company, of which Mr. Henry Laud, foi-merly with the Illi-

nois Steel Company, of Chicago, is the general manager, and
Mr. Julian Kennedy, Pittsburg, is the consulting engineer.

More particulare about the Marioupol works, constructed by the

company, will be given in a following letter.

Another business controlled by American capital is the

Sormovx> Works, which have established a locomotive depart-

ment. All their new machinery has come from the United
States, and the manager of this department is Mr. Walter F.

Dixon, from Paterson, New Jersey. This plant has been estab-

lished only lately, and has up till now only turned out three

locomotives, but the capacity is to be in future 70 engines per

year. Mr. Gordon is a stockholder in the Sormovo company.
I was also informed that Mi. Gordon will be shortly in the

United States, placing orders for machinery.

A. ZDZARSKI,
Assistant Chief Engineer Great Siberian Railway.

St. Petersburg, February 24, 1898.

ACETYLENE CAR LIGHTING IN CANADA.

Pontlac Pacific Junction Railway Company,
General Superintendent's Office,

Ottawa, Ont., March 11, 1898.

Editor American Engineer:

In answer to your request for information relating to our
use of acetylene, I beg to advise that we have been experiment-
ing with acetylene gas for car lighting, and have decided to

equip our cars on both roads with this gas. Under the old

system of oil lighting our coaches the 14 light chandeliers gave
a poor light; under the acetylene gas system we use but five

lights In the body of the coach, and with most satisfactory

results, being a far better light than electricity or any gas light

now used in coaches In the United States or Canada. I believe

we are the first road to Inaugurate this system.

In conversation with the local agents for the Niagara Falls

Acetylene Gas Generator, the Messrs. Holland Bros., of Ottawa,

Ont., I suggested that acetylene gas would be a splendid light-

ing element for the railway cars. If It could be utilized with-

out danger. Mr. Andrew Holland, one of the proprietors, assert-

ed positively that he could light the cars safely and brilliantly

with one of the generators used for house lighting. The prob-

lems to be met were:

First: The effect of intense frost, on the gas machine and on
the gas when piped between cars with rubber hose, and when
the train was running 30 or 40 miles per hour with the mercury
away below zero.

Second: The effect of vibration of cars on rough track on thp

steadiness of light.

Third: The danger of gas escaping from the generator by the

agitation of the water In the gas tank.

Fourth: The slopping over of water €rom the gas tank on
floor of car, and in consequence, smell of escaping gas.

Shortly after this conversation I placed the train at Messrs.

Holland Bros.' disposal for equipment. A 20-llght generator

was Installed in the baggage car. The cars were temporarily

piped for gas fixtures, and the first trial decided that three of

the expected difficulties amounted to nothing in actual work

—

the tank and the gas were not effected by the frost; the lights

were not effected by the vibration of the cars, and the illumina-

tion was more brilliant than on any train I have ever seen. I

believe it to be the most brilliant light used to-day on any
train in the United States or Canada.
On through mixed express trains, such as we run on this line,

with all the drawbacks of shunting, causing slopping over from
the water tank, during our first experiments, the light is so

ahead of anything that we have yet seen in economy and con-

venience that we shall never revert to the oil system of lighting.

But where a train has to be broken occasionally and cars

shunted, it can readily be seen that such a system could not be

worked. Here, again, Messrs. Holland Bros, came to our assis-

tance, and have installed a plant for use in our coaches that

requires less carbide and avoids slopping and smell from gas,

and is positively safe, because the gas is only generated In such

small quantities under low pressure that the amount gener-

ated at any one time, if such a thing could happen, an
explosion would not break a pane of glass. If the cars were
to turn over the lights would go out, and the gas would simply

pass away harmlessly into the air, as no fire could possibly re-

sult from it. The plant is installed in the toilet room, and it oc-

cupies a floor space of about 14x26 inches. Those generators

have a capacity for the lighting of six lights of 50-candle power
each. The charges in attendance of these generators are so

simple that an ordinary chore boy attends to ours w-ithout any
difficulty or danger. We propose to equip all our cars with the

acetylene gas plant, as being the cheapest, safest and most bril-

liant illuminated for railways yet discovered. The carbide we
use is manufactured by the Wilson Carbide Co. of St. Cather-

ines, Ont. It costs $60 per ton f. o. b. factory, and the lighting

of one of our coaches with this light enables the passengers to

read their evening papers from any seat in the car, and costs

alx)ut 25 cents for a six hours' run.

P. W. RESSEMAN,
General Superintendent

POOLING LOCOMOTIVES.

Editor American Engineer:

On page 54 of your February number is an article on pooling

of locomotives, in which this sentence appears: "It is clear that

the advocates of pooling have as a rule considered what may
be termed the business questions of operation." This is really

the kernel of this whole question, and as an advocate of the

pool with twelve or thirteen years' experience in handling en-

gines under this system, I msh to emphasize the sentiment ex-

pressed in this sentence.

An ideal method of handling engines would seem to be one

that not only makes it possible, but practicable and convenient.
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to handle motive power with no thought except that of maxi-
mum service and economical operation. The ideal method
makes it possible to assign engines to this or that train, to run
them "last in first out," or "first in last out;" to hold in or send
out any engine at any time; to transfer them from one division

to another at pleasure; to lay up during periods of dull busi-

ness all engines that cannot be kept in constant service; to in-

sure opportunities for engine orews to secure the proper rest at

all times; in fact, to secure a maximum amount of service with
a minimum of power, and at the same time automatically con-

serve the "rights" of all enginemen, and I know of no system
that comes as near securing all these results as pooling. A well

regulated pool will of itself secure just these results, and in my
experience with regular crews any attempt to follow out some
of the ideas advanced would have caused the round house fore-

man to ask with all seriousness, "Is life worth living?" Any
one familiar with the work knows how often great inconven-

iences and unnecessary expense have been incurred in order to

get certain engines and crews out in "their turn" with the reg-

ular crew system.

I would like to call attention to a few points in the discussion

of this subject at the December, 1897, meeting of the Western
Railway Club. On page 146 Mr. Brown says: "According to the

Iiusiness and the mileage made extra crews are added. These

extra crews are not compelled tO' wait for some one to lay off

before they can make any mileage, but they run in rotation on

all of the engines in their turn, so that the mileage of the extra

men will be substantially the same as the men favxired with

regular engines. Acording to the business done, the regular

crew will make two or three round trips; they are then taken

off for one trip and lay in until 'their turn' for rest and recre-

ation."

Here we have a pool pure and simple, with the most essential

element left out, that of insuring absolutely and automatically

an oportunity for each crew to secure rest after each and
every trip. The regular crew, he says, "will make two or three

round trips and are then taken oft." It is evident that the suc-

cessful working of this aiTangement would require that each

trip represented a definite and somewhat uniform amount of

work, while the facts are there is nothing more indefinite or

uncertain than tliis very item, hence the evident element of

weakness of this method.

Another argument against pooling is the "home instinct." It

is this very home instinct that makes the difference in the ton-

nage hauled, the miles run, the cost of repairs, etc., between

the pool and regular crews. We invest in a home, not usually

as a business venture, but as a matter of comfort, and it is in

our homes we expect to secure that comfort or perhaps luxury

and ease which are entirely separate and distinct from our

business life; so with the engineer, if he comes to look upon
his engine as a home, rather than a machine from which he is

expected to secure the maximum output, he will quite likely be

much interested in arranging for his personal comfort with just

the results clauimed in the letters from the superintendents,

quoted in the paper referred to, where it is stated that much
heavier trains were hauled by the same engines in a pool than
with regular cr^ws.

In 1886, when air brakes had been in use on freight trains for

many yeai-s, the first Burlington brake test demonstrated that

they were probably worse than hand brakes. Were air brakes

on freight trains abandoned for this reason? Not by any
means. They were developed and perfected with results too

well known to need comment. Such is the history of neaiiy all

progress. The pooling system is no exception, and, as men-
tioned in the opening remarks on the paper on pooling, less

than eighteen months or two years should not be considered

sufficient to get a pool into good working order, and even then

it requires the honest and enthusiastic support of those who
have to do with it, and not the lukewarm, half-hearted endorse-

ment which is sometimes given to changes which do not meet

with immediate personal approval.

A case of failure of this system twenty-three years ago is

cited. At that time the locomotive was not built to i-equire the

minimum of adjustment and running strains as it is to-day.

Much stress is laid on the care of the machine by the engineers,

but it is really difficult to see just what real work an engineer

can do on an up-to-date engine, with solid end side and main
rods, fixed wedges or driving box bearings, metallic packing at

all steam Joints, automatic oil feeds for all bearings, including

driving and engine truck journals.

Notwithstanding the testimony of those who have never tried

pooling, I must after many years of experience remain firm

in the faith. R. H. F.

March 11, 1898.

'gcvsBnnls.

Mr. Richard English has resigned as General Master Me-
chanic of the Santa Fe Pacific, to take effect March 21.

Mr. Hugh J. Jewett, ex-President of the New York, Lake
Erie & Western, died at Augusta, Ga., March 6.

Mr. Dwight C. Morgan has resigned as Assistant Engineer
of the Illinois Central Railroad, a position which he has held

since last August.

Mr. William R. McKeen, Superintendent of the Car Depart-

ment of the Vandalia shops at Terre Haute., is reported to he

about to retire.

Mr. A. M. Stimson, Purchasing Agent of the Cleveland, Cin-

cinnati, Chicago & St. Louis, died in Lafayette, Ind., March 8,

after a brief illaess.

Mr. T. A. Davis, Master Mechanic of the Wyoming Division

of the Union Pacific, has removed his headquarters from

Laramie to Cheyenne, Wyo.

Mr. George L. Bradbury, Vice-President and General Man-
ager of the Lake Erie & Western, has been chosen President
of the Peoria & Pekin Union.

Mr. C. M. Bissell, general manager of the Findley, Ft. Wayne
& Western, is reported to have tendered his resignation, and
will be succeeded by Mr. George Chapman.

Mr. W. D. Tyler, President and General Manager of the

Washington & Columbia River Railway, has resigned his po-

sition owing to the sale of that road to the Northern Pacific.

Mr. Theo. H. Curtis, who has been chief draftsman of the

New York, Chicago & St. Louis Kailroaii, has been given

the title of Mechanical Engineer. His Office is at Cleveland,

.^-Ohio.

Mr. W. C. Halliday, formerly with the Lake Shore & Michi-

gan Southern, has been appointed Chief Engineer of the Ta-

coma & Columbia River Railway, with headquarters at Ta-

coma, Wash.

Baron Ludwig von Erlanger, for many years principal owner

of the Alabama Great Southern and other lines of the Queen

& Crescent system, died at his home in Frankfort, Germany,

February 15.

Mr. George Hargreaves has resigned his position as purchas-

ing agent of the Chicago, Burlington & Quincy Railroad to ac-

cept the vice-presidency of the Michigan-Peninsular Car Com-

pany of Detroit.

Mr. W. Fred P. Fogg has resigned as General Manager and

William D. Patterson, Treasurer, has been appointed Acting

General Manager of the Wiscasset & Quebec, with headquar-

ters at Wiscasset, Me.

Mr. W. J. Calhoun, of Danville, HI., has been selected to

succeed Mr. Morrison as a member of the Interstate Commerce

Commission. He is a lawyer of recognized ability and in-

tegrity and a strong man.

Mr. P. N. Hyden has been appointed to assist the Master

Car Builder of the L. S. & M. S. Ry. at Cleveland. He was

formerly with the Pullman Car Works and later with the Mc-

Conway & Torley Company.

Mr. F. B. Smith, who has heretofore had the title of Master

Mechanic of the New York, New Haven & Hartford Railroad,

has been given the title of General Master Mechanic. His

headquarters are at New Haven, Conn.
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Mr. W. A. Stone, formerly master mechanic of the South-
ern Railway at Selma, Ala., has been appoinlod master me-
chanic of the Montgomery division of the Mobile & Ohio,
which lb now under construction.

Mr. C. O. Herman of Philadolphia, has been appointed Mas-
ter Mechanic of the Cornwall Railroad, succeeding A. J. Reed,
with headquiuters at Lebanon, Pa. Mr. Herman was formerly

with the Baldwin Locomotive Worlis.

Mr. Howard G. Kelley, heretofore Chief Knglneer of the St.

Louis Southwestern, with headquarters at Tyler, Tex., has

been appointed Chief Engineer of the Minneapoiis & St. Louis,

with headquarters at Minneapolis, Minn., succeeding Mr.

Charles Wanzer.

Mr. George G. Yeomans has been appointed Purchasing
Agent of the Chicago, Burlington & Quiucy and proprietary

lines, with headquarters at Chicago, to succceed Mr. George
Hargreaves, resigned. Mr. Yeomans has been Assistant Pur-

chasing Agent for the past seven years.

Mr. H. L. Noyes, civil engineer, has severed his connection

with the Buffalo Bridge & Iron Works and has opened an
office at 846 Ellicot Squai-e, Buffalo, N. Y. He will make a

specialty of design and inspection of steel bridges and will

also represent the Pittsburg Testing Laboratory.

Mr. Joseph McCabe, formerly Superintendent of the Pacific

Division of the Northern Pacific, with headquarters at Ta-
eoma. Wash., has been appointed General Manager of the

Washington & Columbia River, with headquarters at Walla
Walla, Wash., succeeding W. D. Tyler, recently resigned.

Mr. F. T. Croxon has been appointed Purchasing Agent of

the Chicago Junction Railway, which was recently formed by a

consolidation of the Chicago, Hammond & Western and the

Chicago Junction Railway & Union Stock Yards Company.
His headquarters will be at the Union Stock Yards, Chicago.

Mr. B. L. Russell, heretofore First Vice-President and Gen-

eral Counsel of the Mobile & Ohio, was on February 28 chosen

President of that road to succeed Mr. James C. Clarke, who
declined re-election. Mr. Russell has been General Solicitor

and Genei-al Counsel of the road since 1S76, and was chosen

First Vice-President a year ago.

Mr. Richard Carroll, formerly General Manager of the Queeu

& Crescent system, but who has been engaged in other busi-

ness for three years, has been appointed Vice-President and

General Manager of the Mobile & Ohio, succeeding Mr. J. G.

Mann as General Manager. Mr. Carroll was connected with

the Queen City & Crescent system for nearly 14 years.

Mr. Jules Viennot, who has for many years carried on the

business of advertising agent for a number of manufacturers

and railroad supply houses, died March 11, at the age of 73

years. After being connected with several trade publications

he took charge of the advertising of the Baldwin Locomotive

Works jn 1878 and from that time added to the number of con-

cerns for whom he conducted advertising until he had built up

a large and profitable business. Mr. Viennot came to this

country about 40 years ago and by his agreeable personality

made many friends. He also had a high standing in business

circles in Philadelphia and enjoyed a prominent social posi-

tion.

General W. S. Rosecrans died at his home in California on
the morning of March 11. He was born in Ohio September

6, 1819, and graduated from West Point in 1S42 and entered

the Corps of Engineers. He was about four years at the

Military Academy as Assistant Professor and served on river

and harbor work with the corps for some years, and resigned

in 1854 to go into business as an architect and civil engineer.

He served during the Civil War from the very beginning until

the end, having reached the rank of Major-General of Volun-
teers, and he resigned from the regular army in 1807 with the

rank of Brevet Major-General. He served as Minister to Mex-

ico, as a member of Congress from California, and, from 1885

to 1893, as Registrar of the United States Treasury.

SIR HENRY BESSEMER.

Probably no individual has exerted a wider influence upon

the progress of the cettury than Sir Henry Bessemer, who

died at his residence near London March 15. He was the son

of an inventor and inherited skill in mechanical and metal-

lurgical work. He was an inventor while very young, but did

not take up the study of iron and steel until 1852, at the age

of 39. His first work in this field was in the improvement of

cast iron for ordnance, from which he soon turned his atten-

tion to the pneumatic working of molten cast iron into steel.

The record of his efforts in this his most important work is

to be found in a paper, by Sir Henry, in the Transactions of

the American Society of Mecianical h-ngineers. Vol. XVIII.,

page 455. That the process he invented and perfected is to-

day used in the steel trade of Europe and America, producing

10,000.000 tons of steel annually, is a sufficient monument to

his ability and usefulness.

Macaulay has said: "Of all inventions, the alphabet and

printing press alone excepted, those inventions which abridge

distance have done most for civilization." The cheapening of

the steel rail has had an incalculable influence upon the dis-

tribution of mankind and of the necessities of life, and it is

given to few men to improve ine condition and surroundings

of so many of his fellow men.

He has been honored by societies and by governments, the

first distinction being the award of the Albert gold medal by

the Prince of Wales in 1872, for "his eminent services to arts,

manufactures and commerce in developing the manufacture of

steel." His biography is contemporary with the history of

the general use of steel and it will be best written when it

can be better appreciated than is possible now. He lived at

just the right time and was blessed with a clear appreciation

of a necessity of vast importance and with the ability and

perseverance to solve the difficult problem that presented itself

to him.

He lived 85 years and was active in the development of his

process until about ten years ago, when he began a life of re-

tirement at his suburban home near London. He may be said

to have completed his work, and it was a wonderfully large

one.

BOOKS AND PAMPHLETS.

"De Pontibus, a Pocket-Book for Bridge Engineers." by J. A.
L. Waddell, C. E., B. A., Sc, M. A. E.; First Edition, 12-mo..
Morocco, 416 pages. Price tS. New York: John Wiley &
Sons; London: Chapman & Hall, 1898.

The name of this book represents the character of the work.

It means "Concerning Bridges," and is appropriate because

there are no illustrations of details of construction, and be-

cause principles rather than examples of their application are

presented. The work gives the practice of the author, and

those parts which are not original represent what he has

taken from the practice of others for use in his own work.

The subject of stresses is not included, and the reader is re-

ferred to other standard works for such information. The

book was written for the use of bridge engineers (and it will

offer many suggestions to them), for young engineers in bridge

manufacturing and designing offices, for professors of civil en-

gineering, for students of civil engineering, for railroad engi-

neers, to whom the specifications given will be valuable, and

to the municipal and county officers who have to do with the

placing of contracts for highway bridges.

In the introduction the author Indicates the importance of
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securing the services of an engineer specialist to design and
watch the construction of bridges, and states that millions of

dollars would have been saved in the construction of the New
York and Brooklyn elevated railroads by giving attention to

the first principles of design when the plans were made. In
the second chapter, under "First Principles of Designing," the
author offers many suggestions urging simplicity and direct-

ness, systemization of methods, the proper regard for rigidity

as well as strength, the importance of architectural effect of
structures, and gives many specific forms which he has found
to be good practice. Many of these are simple and as old

as the art of bridge building, while others are original with the
author. It is a good idea to assemble them along with less

generally understood principles that are not less important.
It is not absolutely necessary to be told that "For members
of any importance two rivets do not make an adequate con-
nection," and that "Rivets should not be used in direct ten-

sion." There are many little things that may be criticised,

but when it is considered that the book gives the practice of

a successful engineer of very wide experience, these must be
considered very valuable. The author gives considerable at-

tention to "Aesthetics in Design," devoting a chapter to the

subject.

The titles of other chapters are as follows: Cantilever
bridges, arches, trestles and viaducts, elevated railroads, mov-
able bridges, drawbridges, highway and combined bridges,

details, general specifications, specifications for drawbridges,

for highway draw spans, general specifications for manufac-
ture, shipment and erection of steel bridges, trestles, viaducts

and elevated railroads, compromise standard system of live

loads for railway bridges, timber trestles, inspection of ma-
terial and workmanship, designing of piers, triangulation and
office practice. A large number of tables and diagrams worked
out and used by the author are given, and the book is pro-

vided with a fair index. A great deal of ground is covered

for so small a book, and much of it is new in the sense of not

having been published in book form before.

This is a unique example of the records of practice from a

man standing high in his profession, and while equally good
authorities will not agree with the author in all the advice

he gives, the book is a very valuable addition to the literature

of bridges and metallic structures. The author's style is ad-

mirably clear and the book will be understood by readers

with only elementary knowledge of the subject.

"Bibliographical Decimal Classiflcatiop as Applied to Railway
Science." By D. Weissenbruch. Principal Engineer Belgian
State Railways, General Secretary of the Permanent Commis-
sion, Railway Congress. Brussels: P. Weissenbruck, pub-
lisher, 45 Rue du Poincon. Paper, 7x9% in., 62 pages.

We have received a copy of this pamphlet, which, though oc-

cupying 61 pages, is a work of considerable magnitude and
one that is sure to be appreciated by those who have found It

necessary to the course of their professional work to classify

and file information and documents having to do with railroads.

This work was the result of the necessity for Indexing the ten

volumes of the Bulletin of the International Railway Congress,

and to provide for the indexing of the regular publications of

the Congress as they appear. Another reason for taking it

up was in order to present an index to the principal articles

that appear in the technical periodicals in different languages

that are received at the headquarters of the Congress. Mr.

Weissenbruch, after much study of the problem, decided to

adopt the Dewey decimal system, which had previously been

adopted by the International Institute of Bibliography, founded

in 18S5 under the patronage of the Belgian Government. This
system was worked out and applied to the field covered by
the Congress, and this pamphlet gives the classification and its

Index. The Dewey system is too well known to require expla-
nation here, it being sufficient to say that the whole of human
knowledge is divided Into ten classes, and a number is given
to each. The various subdivisions are indicated by whole num-
bers and decimals whereby any subject may be Instantly lo-

cated, and the filing and indexing of information be so simpli-

fied as to render It possible to turn this work over to a clerk,

insuring its being done correctly. It is impossible for any one
to arrange a system like this that is entirely free from objec-
tion, but .the arrangement of this classification is such as to

render its faults so small In comparison with Its advantages
as to make it worth while to send for the pamphlet and make
an Investigation of its merits. One of Its most valuable fea-

tures is that a monthly bibliography of current technical liter-

ature is furnished by the publisher of this pamphlet, and this

includes the articles that appear in the Bulletin. The au-

thor's idea Is that this classification and the publication each
month of the bibliography of railroads in sheets or slips ready

for cutting or pasting upon cards of card catalogue would
render a large amount of periodical literature available for

permanent record. He considers the decimal classification as

an international language, and believes that this form of record

will tend to help in the substitution of the magazine article for

the Ijook that is out of date the day of its publication.

"The Metallographist, a Quarterly Publication Devoted to the
Study of Metals, with Special Reference to Their Physics
and Microstructure, Their Industrial Treatment and Appli-
cation." Edited by Albert Sauveur. Published by the Bos-
ton Testing Laboratories, 446 Tremont Street, Boston, Mass.
Vol. I., No. 1.

This is the first appearance of a unique periodical, the scope

of which is very well covered by the explanatory title. As
stated in the introductory chapter, failures of metal struc-

tures, rails and axles are due, not to faults of the metals, but

in some way they are to be traced to man and his methods of

making or using the structures. The development of the pres-

ent high state of the art of producing and working metals has

been due to the work of a number of scientists and investiga-

tors, whose researches have been disseminated throughout

the scientific papers and the transactions of scientific societies

chiefly in France, England, Germany and the United States.

The object of the "Metallographist" is to present, once in

three months, a clear, exhaustive and comprehensive review

of what has been accomplished in metallography during the

previous quarter. Work done in the Boston Testing Laborato-

ries will be published, and also original articles by eminent
authorities, one of the principal objects being to render the

publication valuable industrially. Mr. Sauveur Is best knov/n
on account of his excellent work in connection with the micro-

scopical examination of steel at the works of the Illinois Steel

Company, in Chicago. We wish the new publication encour-

agement and success.

" Morison Suspension Furnaces for Internal Furnace Boilers."—

The Continental Iron Works, New York, Borough of Brooklyn.

This 36-page (9 by 11 in size) catalogue has just been issued by the

Continental Iron Works to illustratemost recent practice in internal

furnace tubular boilers. The opening chapter presents the advan-

tages of the internally fired boiler over those set in brick work,

which, on account of radiation and leakage, have been set aside by
many progressive engineers in favor of the internally fired type.

The boilers constructed by this firm, which are illustrated in the

catalogue, contain relatively greater volumes of water than the

other type and are designed with special reference to the ease of

cleaning. The type of boiler presented here is a modification of the

Scotch boiler, embodying the Morison Suspension Furnace. This

type is compact, self-contained and consequently cheaper to build

than those requiring brick settings. The catalogue describes the

Morison Suspension Furnace manufactured in this country solely by

this firm, giving a full size detail of the corrugation. It contains a

page of notes and suggestions for designing this type of boiler, a form
of specification, a large number of strong testimonials, excellent halt-

tone engravings of boilers now in use and an illustrated description

of the Morison patent furnace front and door. Besides these, an
important feature of the publication is a series of dimensioned

drawings of seven boilers, ranging from 75 to 300 horse-power, with

the riveting and the dimensions for four different pressures from

100 pounds up to 200 pounds per square inch. These designs are on

sheets folded into the book and elevations of each size applicable to

all the pressures are shown, together with scales of measurements

and of the riveting. This is an admirable method of assisting pur-

chasers to select a boiler that will meet their requirements and is

thought to be new in boiler catalogues. We shall place this volume
with the text books on steam boilers in our library, for while it is

a catalogue of the best kind the information with regard to the

dimensions and conscruction of boilers entitles it to a place among
reference books.

The International Correspondence Schools of Scranton, Pa.,

have sent us a little pamphlet containing indorsements of the

steam engineering courses by eighty-eight students from all

parts of the country. The object of these schools Is to provide

a practical and thorough system of home instruction, without

loss of time from work, for all persons interested or engaged

in stationary, marine or locomotive steam engineering; for
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those who have the care of dynamos and motors; for firemen,

oilers, water tenders, coal passers, etc.; for those who wish to

qualify themselves to fill positions or cr-nduct business In any

ot these lines.

This pamphlet is intended to convey to these classes and to

youngr people just starting out In life and about to choose their

future occupations, an Idea, from the letters of a few of its stu-

dents in widely scattered parts of the globe, of the thorough and

practical instruction which this school is prepared to give

wherever written or printed matter can be sent. Those inter-

ested should send for a copy.

'Mining, Tunneling and Quarrying," Catalogue No. 41, The In-
gersoU Sergeant Drill Co., 26 Cortlandt Street, New York.

This is a new and well-illustrated catalogue of the machinery
manufactured by this firm and for which they ai-e well and fa-

vorably known. Rock drills, quarry bars, gadders, stone chan-

neling machines and air conipressur.s are illustrated from photo-

graphs of machinery as set up for actual work. Besides the

illustrations of quarry work a number of engravings are de-

voted to modern plant for submarine work, showing the drilling

and charging. The submarine drilling plant used by P. San-

ford Ross and others, and that used on Hay Lake Channel,

Mich., by the Gilbert Blasting & Dredging Co., and also that

employed for the removal of the iron gates of the Danube in

Austria are shown. Detailed drawings of the drills aie given

with the parts numbered and named for ordering. Those en-

gaged in rock work of any kind will find this catalogue valuable.

The Peerless Rubber Manufacturing Company of 16 Warren
street, New York, have just issued a new edition of their cata-

logue of "Mechanical Rubber Goods." This edition is No. 26

and bears the date of March 1, 1S9S. Among the new features

are specifications for rubber hose which are recommended by

this concern and are guaranteed to be met by their goods. The
requirements are so rigid as to cause inferior product to fail

under it. It ie not often that manufacturers issue difficult speci-

fications for themselves to meet and this is a marked indication

of the confidence of the concern in its own product. We de-

scribed the process of manufacturing this hose in our issue of

October, 1S97, page 335. Another new feature of this catalogue

is a description of the "Peerless Hose Nipple Cap," which we
illu.strated in our January issue of the current volume, page 26.

We think the hose specification of sutficient inportance to pub-

lish In full, which is done in another column.

"Twenty-seventh Annual Report of the Railroad and Ware-
house Commission of Illinois." Springfield, 111., 1S97.

This volume is received through the courtesy of Mr. Wm. L.

Tarbet. Consulting Engineer of the Commission. It contains

the usual statistical information, a detailed report by Mr. Tarbet

as to the condition of the different railroads, in which many
suggestive notes concerning improvements are made, the usual

map showing the present use of interlocking at crossings and

showing all of the railroad lines in the State is included, and

also a number of excellent half tone engravings of interesting

engineering features of recent railroad improvements in the

State.

The "Q & C" Co. has distributed a new catalogue of

car door equipment and general railroad specialties, including

the following: ^Bryant portable rail saws. Bryant power sawing

machines, Dunham car door equipment. Globe ventilatoi-s, Mc-

Kee brake slack adjuster, N. R. S. protection strip, pressed steel

brake shoe keys, pressed steel Journal box lids, compound lever

jacks, improved inside check valve, lower locking fixtures, metal

housing cap, pneumatic cylinder cock controller. Priest snow
flanger, self feeding rail drill, shop saws, trolley equipment,

trolley separate parts, Williams locomotive valve setting device,

and Williams portable stray bolt drilling machine. Copies will

be sent upon application.

The Youngstown Bridge Co., of Toungstown, O., has printed a
4S-page illustrated pamphlet, presenting a number of half tone
engravings of railroad and highway bridges built by them and
giving a large number of diagrams of weights of bridges for

certain loads and spans and diagrams of reaction and moments,
which will be useful to bridge designers. It also contains par-

tial lists of railroad and highway bridges and concerns for

whom building work has been done. This company has

recently rebuilt Its works and Installed new machinery which

will increase its capacity. It will be remembered that after

being In operation for ten years the plant was burned down last

September.

"Mother's Magazine."—A year ago the National Congress of

Mothers was started in Washington, D. C, and at once devel-

oped into a great national movement, having for its objects the

establishment of Mothers' Clubs throughout the country, and
the consideration of all matters pertaining to childhood and

motherhood, and of the knowledge that science teaches concern-

ing the care of the young and the formation ot character. We
have just received a copy of the very handsome and interesting

"Mother's Magazine," designed to work along the same lines as

the Congress of Mothers, and to disseminate, in an attractive

form and Interesting way the most valuable and instructive In-

formation of use to mothers. The magazine is published in New
York, by Mr. George H. Baker, and the March number contains

140 pages of handsomely illustrated articles.

"The Birth of Ocqueoc." A legend of the Presque Isle coun-
try, Michigan, and other tales, profusely Illustrated from pho-
tographs taken in the various localities. Not by J. Fennimore
Cooper.

This is one of the best illustrated and one of the most

attractive pamphlets ever gotten up by a railroad to exhibit

the attractions of the farming country and the hunting and fish-

ing resorts along its lines. The engravings are so handsome

as to lead to the preservation of the pamphlet, and that Is a

good deal to say of anything of this kind nowadays. It Is de-

voted to the country reached by the Detroit & Mackinac Rail-

way. Mr. J. D. Hawks, President and General Manager, office

at Detroit, will send copies upon application, accompanied by

ten cents postage.

The Railway News Bureau of Chicago has printed in a

pamphlet the full text of the five bills now before Congress

referring to railroads. They are the "Foraker Bill," the "Chi-

cago Bill," the two anti-scalping bills and the "Cullom Bill."

The bills in this convenient form will be sought for by many
railroad men. The price is 25 cents for single copies and $1

for five copies.

The Railroad Officials' Diary, 1898, is a standard-size book,

with a page for each day of the year, each page being headed

with the date printed in bold type. The paper is good, and

also the binding, which is of flexible leather. The diary is sent

with the compliments of the Railroad Car Journal, 132 Nassau

street. New York.

"Massachusetts Institute of Technology. Annual Cata-

logue 1897-1S98. A statement of the Courses of Instruction and

a Register of the Alumni; Thirty-third Annual Catalogue of the

Officers and Students." Boston. 1898.

"Pi-oceedings of the Seventh Annual Convention of the Asso-

ciation of Railway Superintendents of Bridges and Buildings,

Held in Denver, Col., October, 1897." Edited by the Secretary,

Mr. S. F. Patterson, Concord, N. H.

MR. A. M. WAITT AT PURDUE.

Mr. A. M Waitt. General Master Car Builder ot the Lake Shore &
Michigan Southern Railway, delivered the eleventh lecture tn the

course ot railway addresses before the engineering students at Pur

due University March 17.

The course in which Mr. Waitt appeared was arranged with a

view of presenting to the 'advanced students of Purdue the signifi-

cance of the important problems making up the organization of a

railway company. The general p'an is to continue from year to

year, the expectation being that departments having no representa-

tive in any given year will he given a place in the work of succeed-

ing years. Mr. Waitt, representing the car department, called at-

tention to the fact that more than a million 'cars enter into tb„

equipment of '\merican railways. He desc.-ibed the many different

purposes which they are designed to serve, and called attention to

the difficultifs to be met in maintaining them in good order. The

important problems to be met in car design were discussed in con-

nection with a description ot the construction of a typical box car.

It is safe to say that the students to whom he spoke had never be

fore imagined the variety and number of conditions to be consid-

ered in the construction of what to many may seem a rather simple

structure. The address was illustrated by means of colored charts

which served well to demonstrate the principal points developed.

The next and last lecture ot the course will be given by Dr.

Charles B. Dudley, of Altoona, who will represent the chemical
department of railways.
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STEAM MOTOR CARS BY THE BALDWIN LOCOMOTIVE
WORKS.

The Baldwin Loconaotive Works have recently completed two

steam motor cars, one was built for the Cincinnati, Hamilton

& Dayton Traction Co., and is intended tor use on the tracks

o£ the C, H. & D. R. R., while the other is for the Detroit &

Lima Northern Railway. Both cars are intended to be

handled by two men only and the arrangements for the feeding

of fuel are made with special reference to this plan. Both

locomotives are the Vauclain compound type and both boilers

are self-feeding.

The engravings give a good idea of the construction and the

arrangement of the boilers and machinery. The C, H. & D.

car is much smaller than the other and the boiler is carried

upon the floor of the car body, connection being made to the

cylinders through flexible metallic joints of the Moran pattern.

The valve motion is attached in the ordinary way to the truck,

and is placed between the two driving axles. In trials this car

has been run for 38 miles without attention to the fire, and a

speed of 42% miles per hour has been maintained for a distance

of 17 miles. The condenser placed upon the roof is not In-

tended for continuous use, but is suflScient to completely con-

dense the steam of the exhaust while running for several

miles through towns or thickly settled parts of the line. When-

ever practicable, the exhaust is turned directly into the air.

The condensation from the exhaust is returned to the tank

underneath the car.

The condenser is made of very thin. No. 22, brass tubes 1%
inches in diameter, of which there are 360, so arranged by

connections with cast-iron headers that the exhaust passes

.through the entire length of the radiating surface, and it is

sure to be condensed before reaching the end, so that there

is no visible or audible exhaust while the condenser is in use.

The boiler, upon which an application for a patent has been

made, is of the upright, fire-tubular type, with a ten inch mag-

azine for feeding the grate with coal. The grate is circular

and is shaken from the operating compartment by a lever.

As shown in the section of the boiler, a rod passes up through

the center of the grate and terminates in a ball. By moving

this rod up and down by means of a lever, the coal from the

magazine may be fed down over the grates as required. A
fire door is provided for use If necessary; it is placed beneath

the floor, and is reached through a trap in the fioor of the car.

Twelve short water tubes project downward into the firebox

in such a way as to form a cage to confine the stream of coal

from the magazine, and cause it to spread out over the grate.

These are two inches in diameter, and into each one a thin

sheet-iron circulating tube is dropped from the top end. The

heat from the fire causes water to pass upward on the outside

of the circulating tubes and downward on the Inside. The thin

sheet merely forms a partition for this purpose.

These are some of the chief dimensions of the equipment:

Fuel, anthracite coal or coke. Weight in working order, not

including passengers, about 48,000 pounds, with about 32,000

pounds on the driving wheels. Cylinders of Vauclain com-

pound type, high pressure 5% inches in diameter, low pres-

sure 9 inches in diameter, stroke 12 inches. Driving wheels,

30 inches in outside diameter. Total wheel base, 16 feet 8

inches. Driving wheel base, 5 feet, inch. Driving axles

of steel, with journals, 5 by 6 inches. Driving boxes of brass.

Boiler, 48 inches in diameter, centrally fired, self-feeding type,

being supplied with coal from the top of the car roof around

the stack through a 10 inch pipe in the center of the boiler.

Boiler of steel % inch thick, and carries a working pressure

of 180 pounds to the square inch. Tubes of iron, 304 in number,

1% inches in diameter and 5 feet long. Fire box 42% inches

in diameter, and 22 inches deep.

The frames supporting the cylinders and driving mechanism

are embodied in a swivelling truck which forms a support for

the forward end of the car. A four-wheeled swivelling truck

acting simply as a carrier Is placed under the rear end of the

car and is provided with wheels 30 Inches In diameter and

axle journals 31/2 by 7 inches. The car body is 32 feet 9 Inches

over all, with clerestory, and is divided into passenger, bag-

gage and engineer's compartments. The passenger compart-

ment, which haa a seating capacity for 24 persons, is finished

in quartered oak, and is provided with transverse seats with an

aisle iu the center. The passenger compartment is heated by

steam and well lighted. All trimmings are of bronze metal.

A toilet room is located at one end of this compartment. The

baggage compartment is about 6 feel in length and located

between the engine room and passenger compartment, with

both of which it communicates.

Two Unks, each with a capacity of 150 gallons, are placed

under the car body, from one of which the feed water is taken

while the other, being connected with the condenser, receives

the water formed by the condensing steam, but both these

tanks are connected and supply the feed water to the boiler.

The chief feature of the car for the Detroit & Lima Northern

Ry., which is much larger than the other, are the methods ot

suspension of the front end of the car, and the arrangement

of the valve motion. The boiler is the same as the other, but

larger, and it is carried directly upon the truck. The boiler

turns within the car without requiring jointed steam connec-

tions. There is no condenser in this equipment. The cylin-

ders are compounded on the Vauclain system, and they are

9y2 and 16 by 18 inches in size. The boiler is 60 inches in di-

ameter, with 630 square feet of heating surface. It will run 40

miles without attention to the fire and is calculated to make a

speed of 40 miles per hour on a level or easy grade, while

hauling two or three cars. This is a powerful engine and it

is practically a light suburban locomotive combined with a

car The valve motion is inside the car. The eccentric rods

are vertical, connecting to the links, which are horizontal and

removed from the dust. The valves take their motion from

a bell crank connection. This arrangement is patented.

The suspension of the weight of the car is new, a patent

having been applied tor by Mr. W. L. Austin. The object

sought was a tree and easy spring hanging, which should not

depend upon the trucks for the cushioning. In this case the

weight of the car is carried by tour rods to lugs secured to

the sides of the boiler. These rods transmit the load through

long coil springs with spherical seats, and the motion is said

to be very satisfactory. The boiler, as already explained,

is mounted on the truck with a large guiding casting for the

There can be no doubt of the value of these light motors

operated by only two men, and it will not be at all surprising

to see a large number of them in use on suburban and branch

lines in the near future.

FIRES IN NAVAL VESSELS.

A statement prepared by the Board of Naval Officers recently

appointed to investigate the subject of spontaneous ignition of

coal, summarizes the supposed causes of combustion in eleven

out of twenty fires reported on war vessels in the past three

years. The Petrel's upper bunker caught fire two years ago

kt a point 18 inches from the boiler, presumably from the great

heat 200 degrees, in the space between boilers and bunker and

to the absence of ventilation, as the ship had been battened

down for a week. According to the New York -Sun. the

report says that wet comax coal had been stowed in this

bunker repeatedly without any trouble as long as there was

some exit for gas. ^ ,- j t„ i,„
A fire in the lower bunker of the Olympia was behexed to be

due to proximity of the boilers and feed tank. The back

head of the boiler was about S inches from the bunker, but the

feed tank adjoined it. Another fire later on the same ship

was reported to be due to the proximity of the upper bunkers

to the steam pipes and boilers. A fire on the Cincinnati

was due to bad bunker ventilation. The heat in this in-

stance was so great that it charred the wood around the

shellroom in adjacent magazine, which was separated from

the bunker by a single bulkhead only.

Fire in the Indiana's bunkers was due to the location or

the bins, which were so placed that anything short of an-

thracite might ignite. A fire on the Albatross became so in-

tense that redhot coals nearly burned the floor of the bunk-
ers through. In a number of other instances fire occurred,

but practically all the investigations showed that the coal

had ignited through proximity of the bunkers to the fire-

room or steam boilers or pipes.
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NEW STANDARD LOCOMOTIVES—GRAND TRUNK

RAILWAY.

An unusual plan was recently adopted by the Grand Trunk
Railway in ordering new locomotives. This was a combina-
tion of the ideas of Mr. P. W. Morse, Superintendent of Mo-
tive Power of the road, with those of the Baldwin and the

Schenectady people. The order was divided between the build-

ers, the Baldwin people building four ten-wheel passenger

Weight on drivers; lbs. 117,000 120,000
truck wheels " 37,500 20,000
total " 154,500 140,000

Wheel base, total, ot engine 26 ft. 11 in. 24 ft. 1 in.
driving 15 ft. Sin. 15 ft. 8 in."
total, engine and
tender 53 ft. Sin. 50 ft. 11 in.

Length over all. engine 42ft- Sin. 39 ft. 10 in.
total engine and tender... 64 ft. 11 in. 62 ft. 1 in.

Height, center of boiler above rail 8 ft. 91/2 in. 8 ft. i\i, in.
Height of stack above rail 14 ft. 71.^ in. 14 ft. 2V' in.
Heating surface, firebox sq.ft. 189 1S8.1

tubes " 2,272 1,803
total " 2,461 1,991.1

Grate area " 33.43 33.43

New Standard Ten-Wheel Passenger Locomotive -Grand Trunk Railway.

and six mogul freight engines, while the Schenectady people

are building an equal number of each. Our illustrations show
the ten-wheel design with the principal dimensions.

The parts as far as possible have been made interchangeable
between the two types. How far this has been carried out is

apparent in the table of dimensions given below. The boilers

are alike, except that the one for the ten-wheel class

is 37 inches longer in the first barrel sheet than the other.
The fireboxes are 10 feet long. The boiler pressure is 200

pounds. The passenger engines are 14,500 pounds heavier
than the freight, but they have 3,000 pounds less weight on
the drivers than the others. The heating surface of the pas-
senger engines is 2,461 square feet, as compared with 1,991

square feet for the freight engine, while the grates and fire-

boxes are the same in both types. The driving axles are all

alike, 9% by 12 inches, which we believe to be the largest

ever used in locomotives.
The engines by the Baldwin Locomotive Works are finished

and in service, rapid progress having been made on the others
by the Schenectady Locomotive Works, which were started

later. These engines should be well designed, as very few
are the subject of study by the officers of a I'ailroad and two
prominent building firms. The object was to secure the best

practice as employed in a number of recent designs, and to

profit by satisfactory combinations rather than by radical
departures from good precedents. We cannot neglect this

opportunity to strongly commend this plan of interchange-
ability. It should be done as often as possible.

The special equipment for the Baldwin engines is briefiy

noted as follows: Main drivers cast steel, front and back driv-

ers cast iron; steel centers for 10-wheel engines, by the
American Steel Casting Co.; steel centers for the moguls, by
the Standard Steel Works; axles, engine trucks, springs and
bell ringers, by the Baldwin Locomotive Works. The follow-

ing equipment is the same for both types: Sight feed lubrica-

tors by the Detroit Lubricator Co.; front and back M. C. B.
coupler and driver brakeshoes by the Grand Trunk Railway;
safety valve and mufflers by the Coale Muffler & Safety Valve
Co.; air pumps, governors and tender brake equipment by the
Westinghouse Air-Brake Co. The driver brake equipment is

American. The engines have the Houston sanding device,

Sterlingworth tender brakebeams, American tender brakeshoes,
Crosby steam gages. United States metallic packing and Adams
& Westlake headlights. The lagging of the boilers is wood
with asbestos paper above and below. The chief dimensions
are as follows:

Ten-wheel Pass. Mogul.
BUwCier's class and number 10.34 D, 326 to 329 8.34 D. 15 to 20
Number 992 to 995 901 to 906
Gage 4ft.8%in. 4 ft. S% in.

Kind of fuel to be used

Wheels and Journals.

Diameter of driving wheels
Truck wheels dia.

Journals, driving axle size
truck "

Main crank pin
"'

Parallel rod pin "

Crosshead pin "
Cylinders.

Cylinder diameter
Piston stroke

rod diam
Main rod, length cen. to cen
Steam ports, length

" width
E.xhaust ports, length

width .»...

Bridge, width #. ..

Valves, kind of
" greatest travel
'

' outside lap
" inside lap

lead in full gear
Boilers,

Boiler, type of
working steam pressure..
material of barrel

" thickness of material in
barrel

diam. of barrel at front
sheet

circumferential
Thickness of tube sheets

72 in.
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TEN WHEEL LOCOMOTIVE—BOSTON & MAINE R. R.

Sixteen, ten wheel freight locomotives have recently been

ordered by the Boston & Maine Railroad; six are single ex-

pansion type, with 19 by 2(i-inch cylinders and 36-inch driving

wheels, and were ordered from the Manchester Locomotive

Works at Manchester, New Hampshire, while the others

are two cylinder compounds ordered from the Schenectady Lo-

comotive Works. Both types are from drawings and specifica-

tions prepared by the motive power department of the road.

The compounds, one of which is illustrated, are to be u.sed

on the Concord and White Mountains divisions, both of which
are hilly. Four of these have already been delivered and
are now entering service, giving promise of very satisfactory

results.

Boiler.

Style Extended wagon top
Oiit.slile diameter of flrst ring 58 Inches
Wiirklnp pre.s.sure 200 pounds
Thickness of plates In barrel and outside of firebox

9-16. %, 11-16 and >/4 Inch
Horizontal seams Butt Joint, sextuple riveted, with welt strip

Inside and outside
l'''lre1x)x, length % Inches

width 42% Inches
depth F. 70 Inches; B, 61 Inches
plates, thickness, sides, % In.; back, % In.; crown, %

In.; tube sheet, 'A In.
water space 4 In., front; Z'A In., sides; 3 In., back

Tubes, number of 287
" diameter 2 inches

kn(,'th over tube .sheets 13 feet 4 Inches
Hfatlng surface, tubes 1,852.33 square feet

flrdjox 141.4 .square feet
total 1,993.73 square feet

Grate "
27.39 square feet

Smoke stack, Inside diameter 15% Inches
" " top above rail 13 feet 9 Inches

Schenectady Ten-Wheel Compounds—Boston & Maine R. R.

These engines are equipped with two three-inch Ashton

safety valves, one Siebert and one Nathan sight feed lubricator,

American outside equalized brake on all drivers, Westinghouse
air brake on tender and for train, magnesia sectional boiler

lagging, National hollow brake beams, Standard truck wheels
and Leach sanders. The chief dimensions of the compounds
are given below, and as the simple engines are similar, one
description answers for both types:

General Dimensions.
Gauge 4 feet SVz Inches
Fuel Bituminous coal
Weight in working order 141,000 pounds

on drivers 103,000 pounds
Wheel base, driving 14 feet

" " rigid 14 feet
" " total 24 feet 5 inches

Cylinders.
Diameter of cylinders high pressure, 21 Inches; low pressure,

32 inches
Stroke of piston 26 inches
Horizontal tliickness of piston 5% inches and 4% inches
Diameter of piston rod 3y> inches
Size of steam ports H. P., 20x2^i inches; L. P., 23.x2V4 inches
" "exhaust " H. P., 20x3 inches; L. P., 23x3 inches

" bridges " 1% inches

Valves.
Kind of slide valves Allen-Richardson, balanced
Greatest travel of slide valves ..6 inches
Outside lap " " " H. P., IH inches; L. P.. IVg inches
Inside lap " " " % inch clearance
Lead of valves in full gear _

Wheels, Etc.
Diameter of driving wheels outside of tire 63 inches
Material of driving wheels, centers Main, cast steel, F. & B.

steeled cast iron
Driving box material Gun Iron
Diameter and length of driving journals 8 inches diameter by

10 inches" " " " main crank pin journals Main side.
6^x5^ Inches; main, 5U inches diameter by 6 inches" " " " side rod crank pin journals... F. & B.

4V2 inches diameter bv 4 inches
Engine truck, kind 4-wheel. swing bolster" " journals .i',4 inches diameter by 10 inches
Diameter of engine truck wheels 30 inches
Kind ' " ' " Standard, O. H. steel tired,

spoke center

Boiler supplied by 2 Hancock type "B" improved inspirators,
size No. 8

Tender.
Weight, empty 34,000 pounds
Wheels, number of 8

" diameter 33 inches
Journals, diameter and length 4V4 inches diameter by 8 inches
Wheel base 15 feet 8 inches
Tender frame 8-inch steel channel
Water capacity 4,000 U. S. gallons
Coal " g tons
Total wheel base of engine and tender 49 feet lUi inches

" length " " " " 59 feet 4i<. inches

THE HUNT COAL CRACKER.

The Hunt coal cracker is designed for breaking the large

lumps in run of mine of bituminous coal into smaller pieces

that will feed through the automatic stokers used under the

boilers of large steam generating plants. It is believed by

Fig;. 1.

many engineers who use hand firing, both in stationary and
in locomotive boilers, that it is advantageous to break the

larger lumps of coal into smaller sizes, both on account of

the easier and more perfect distribution of the coal on the



138 AMERICAN ENGINEER, CAR BUIL^DEH

grates by the fireman and a more perfect combustion resulting

from an evener fire. Tlie points on the rolls are made of tool

steel with hardened ends, especially designed to crack and not

to crush the lumps of coal so that none of the advantages of

lump coal are lost. The fine coal passes through the rolls un-

altered.

The cuts show the cracker driven by a direct connected

steam engine having the steam ports and passages all draining

continuously downward, the steam entering at the top of the

cylinder and the exhaust passing out at the bottom, so that

all condensed seam is immediately drained off, and every drop

of the water from cylinder condensation is swept out of the

cylinder and ports at each stroke of the piston.

The cross-head bearing on the slide is made longer than

the stroke of the piston so that it will not uncover a central

Fig. 2.

oil well, packed with an elastic absorbent packing, that keeps

the sliding Surface constantly swabbed with oil. The bear-

ing is unusually wide, so that the bearing on the slide is about

four times the area generally used.

The rolls are made the proper diameter to break the coal

to the size required, and are not adjustable in the frame, thus

eliminating all elements that might be sources of weakness and

delay. Both the gearing and the rolls are entirely inclosed.

feeding hopper. The breaker may be placed below the hopper

under the railway car track so that the coal feeds directly from

the car through the rolls into a conveyor which transports it to

the storage bins. When coal is hoisted from a vessel the

breaker is usually put under the hopper, into which the coal

buckets dump.

While the average horse-power consumed b/ a coal breaker

is small, the necessity for strong and perfect construction of

the parts under stress must be evident. The axles in the rolls

are of steel, large in diameter, and the frame is of massive

construction to resist the great and sudden strains that may
come upon it, especially when some hard substance acci-

dentally falls in the rolls while running.

These machines can be used to advantage for breaking other

hard substances, the rolls in such cases being made to suit the

work. They may also be operated fro mordinaiT shafting or

by an electric motor instead of a steam engine. The manu-
facturers, the C. W. Hunt Company, may be addressed at 4S

Broadway, New York.

BALDWIN LOCOMOTIVES FOR THE SOUDAN.

The British War Office recently found it necessary to ob-

tain four locomotives upon exceedingly short notice, and not

being able to get them from any English builders in time,

the order was placed with the Baldwin Locomotive Works,

and the photograph shows one of the completed engines. They
were ordered by the Consulting Engineer in London for the

Soudan Railroad, the order being received in Philadelphia Jan.

6, under agreement to ship the four engines by March 6. An
emergency arose and the builders were requested to anticipate

the date of delivery, and after the work was started it was
accelerated, and shipment made from the works Feb. 9. The
engines were received on board the steamship "Stalheim"

Feb. 11. Under the terms of the contract the builders have

sent a representative to attend to the unloading at Alexandria,

the re-loading upon cars and shipment to the Soudan, and

the erection and trial for service at their destination.

The general dimensions are: Cylinders, 15x24 inches; weight

in working order, 35 tons; driving wheels, 60 inches in diam-

eter; gage of track, 3 feet 6 inches; fuel, petroleum or bitu-

minous coal; boilers, steel; firebox, copper; tubes, brass. The

Baldwin Locomotives for the Soudan.

each in a separate compartment in a cast iron frame. This

prevents the coal dust from entering either the bearings of the

machinery, the gear box, or the room in which the bi-eaker

is located. The gearing is easily accessible, but entirely in-

closed and protected from dust while running. The gearing

runs in a bath of oil that insures perfect lubrication. The ver-

tical distance between the feeding hopper and the delivery

spout is reduced to a minimum as the space available for the

cracker is usually limited. A horizontal spindle governor is ad-

justed in position and so located as not to interfere with the

engines have six-wheel tenders, four of which wheels are in a

truck, while the others are in pedestals.

The engines have grates for burning bituminous coal and

also tanks and oil injectors for burning petroleum. The de-

tails were specially arranged to meet the peculiar conditions

of service in the Soudan. They are the first locomotives ever

built in this country for Egypt, and the promptness of the

Baldwins must be considered wonderful under the circum-

stances. The rapid work speaks volumes for the equipment

and management of the works.
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THE COFFIN TOUGHENING PROCESS.

This process of treatment of steel, which has for a number of

years been used In the manufacture of axles, crank pins and
piston rods for locomotives, was described in detail by the aid

of etchings and diagrams In a paper by Mr. L. U. Pomeroy, at

the February meeting of the Western Railway Club. The
paper shows a careful study of the effects of the heat treatment

of steel, the advantages of the Coffin process briefly stated

being that the irregularities produced by forging are relieved

and the steel brought from an irregular and coarsely crystalline

to an amorphous condition, also the clastic limit of the steel Is

greatly increased without loss of elongation or ductility. The
ch'ange of the structure was admirably shown in the paper by a

number of remarkably clear etchings and the effect upon the

elastic limit was exhibited by the following figures for an axle

which was cut in two and one-half toughened by the Coffin

process, while the other was tested in its natural state:

Elastic TJltim.ite Elongation Reduction
Limit Strenslh Per, Per.
Lbs. Lbs. Cent. Cent.

Untoughened 30,000 71,r,a) 24.50 51.50

Toughened 44,000 72,030 24.07 57.20

During the early days of the use of steel laboratory conclu-

sions had shown that steel was superior to iron and It was
taken up by manufacturers for railway puiTioses, but difficul-

ties were soon found in the form of mysterious breakages

which are now known to have been caused by the forging

stresses which this process "Was designed to remove, the process
having now been used successfully for eight or ten years. The

which Increases the elastic limit at the expense of raising the

ultimate strength Is an Illegitimate method of arriving at the
ideal results, because with mechanical working the elastic

limit will follow the ultimate strength through the various
manipulations; this point is very strongly brought out In the
tests cited. We have here two tests of the Coflln process—one
.42 carbon and the other .36 carbon; the tensile stn-ngth of the
.42 carbon was Increased 2 per cent., while the elastic limit was
increa,sed 3G per cent. On the .36 carbon the tensile strength
was increased only .007 per cent., while the ela.stlc limit was In-

creased 46 per cent. This clearly Indicates that we have ob-
tained the increase In elastic limit, not at the expense of rais-

ing the ultimate strength, but In a legitimate way.

BROOKS LOCOMOTIVES FOR KOREA.

Last month the fact that the Brooks Locomotive Works had

received the order for four locomotives for the Seoul-Chemulpo

Railway in Korea was noted, these locomotives have been com-

pleted and one of them is illustrated by the accompanying

cut.

Last year an American firm secured from the Royal Gov-

ernment of Korea a concession to build a railroad, the first

and only one in that country, and notwithstanding constant

political disturbances its construction and equipment have

gone steadily forward. This railroad is of the American stand-

ard gauge (4 feet S'/z inches) and is known as the Seoul-Che-

mulpo Railway extending from Seoul, the capital of Korea, on

the north to Chemulpo, the chief seaport on the south, a dis-

tance of about 25 miles.

B'ooks Locomotives for Korea.

conditions as regards forging stresses are stated in the paper
as follows:

In our judgment, the real reason for the prejudice against
steel, and for the alleged mysterious fractures occasionally
noted, is due to the unequal strains set up in the material
caused by unequal heating and working. In the process of
forging we are putting work upon the piece, and, if this is so,

no two blows are given under the same conditions. The metal
is cooling slightly between each blow, so that it can be safely
said no two parts have been worked alike, and the material in
this form has forging strains in it. In other words, there is a
different condition for every inch of length of the forging, con-
sequently we maintain that there is just as much a necessity
for relieving these forging strains as there is for relieving the
strains in a complicatedly flanged throat sheet of a boiler by
annealing. That is to say, the throat sheet, after flanging, and
the specimen after forging, does not fairly represent the initial
and intrinsic value of the steel.

The author presented a number of diagrams tending to show
the effect of annealing and oil hardening upon a tensile strength
an elong'ation of steels having from 0,28 to 1,5 carbons as com-
pared with normal steel. These plainly indicate that oil har-
dening raises the tensile strength of the corresponding de-

crease in the elongation while annealing reduces the tensile

strengthwith a slight increase in the elongation. The author
believed that the following conclusion was warranted by his in-

vestigations:

That as the elastic limit is the factor that is taken into con-
sideration in designing structures, such as axles or crank pins,
the elastic limit being the point on which the bending stresses
are based and calculated, any form of subsequent treatment

The engines are single expansion, side tank, mogul type,

built to standard gauge and for burning bituminous coal. The

maximum total weight is 78,600 pounds, of which 67.600 pounds

are on the drivers and 11,000 pounds on the truck. The ca-

pacity of the feed water tank is 960 gallons and of the coal

space one ton.
General Dimensions.

Wheel base, total, of engine 19 feet inches
driving 12 feet 3 inches

Length over all, engine 30 feet 1 inch
Height, center of boiler above rails 6 feet 2 inches

stack above rails U feet 2H inches
Heating surface, firebox 71-2 square feet

" " tubes 575

total 646,2

Grate area 1^66 "

Wheels and Journals.
Drivers, diameter 42 Inches

materials of centers Cast iron
Truck wheels, diameter 28 inches
Journals, driving axle, size 6 by 714 inches

truck " • 4V4 by S inches
Main crank pin, size 3»i by 4 inches

Cylinders.
Cj'linders 14 by 22 inches
Piston rod, diameter 2% inches
Main rod, length, center to center 6SM inches
Steam ports, length 12 by l'^ inches
Exhaust ports, length 12 by 2V4 Inches
Bridge, width 1% Inches

Valves.
Valves, kind of Richardson

greatest travel o^i inches
outside .ap "g inch
inside " 3-32lnch
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Seams,

Boiler.
Boiler, type of StraigTit top

" working steam pressure 140 pounds
" material in barrel Steel
" thickness of material in barrel % inch
" " " " " tube sheet % inch

diameter of barrel 46 inches
kind of horizontal Quadruple
" " circumferential Double

Crown sheet stayed with Radial stays
Dome, diameter ; 22inches

Firebox.
Firebox, type Deep

" length 54 inches
width 35 "
depth, front 58V4 "

" " back 58V4 "
" material Steel
" thickness of sheets Sides and crown, % inch

Back 5-16 "
Tube y^ "

" Brick arch On studs
" mud ring, width Front, 3i^ inches

Sides, 3 "
Back, S

" water space at top Front, 3% inches
Sides, 4
Back, 4 "

Grate, kind of Rocking
Tubes, number 122

" outside diameter 2 inches
" thickness No. 13 B. W. G.

length 9 feet 1 inch

AXLE LIGHTING ON THE SANTA FE.

The engravings show the application of the apparatus of

the National Electric Car Lighting Company to a 4-wheel and
a 6-wheel truck on the Atchison, Topelia & Santa Fe Railway,

representing the equipment of 54 ears now running with this

light on that road. The arrangement of the generators is

similar except that the 4-wheel truck brings the machine into

closer quarters than the other. We have described the ap-

paratus of this company in our issues of February, 1897, page

56, and September of the same year, page 322.

candle power lights each, making a total illumination of 380

candle power. These cars stand in the Santa Fe station at

Chicago every night from 6 o'clock p. m. until 2.30 a. m., burn-

ing full light. They then run to Kansas City, using full light

until daylight, arriving there at 2 p. m. the following day, and

start immediately on the return trip at 6.20 p. m. of the same

day.

The system is now completely organized on the Santa Fe.

Every employe of the train service and mechanical depart-

I Attachment to Four-Wheel Truck.

ment has been furnished with a list of questions and answers

on which he is required to pass examination. The Inspectors

are instructed to examine the countershaft and dynamo bear-

ings whenever the trains are inspected, and if found hot they

are required to oil them. Every car carries an extra belt

of the exact dimensions required, and if one is lost in transit,

the conductor is instructed to telegraph to the nearest station

where extra belts are kept, and an employe of the mechanical

Showin" Attachment of Generator to Six-Wheel Truck.

We are informed that the Santa Fe is now considering the

adoption of this light on a much larger scale, and also its

use for tail lights on their cars. They have also made tests

with it in their Topeka yards for locomotive headlights, the

intention being to equip a locomotive with one standard light

installation, and besides supplying a powerful incandescent

head light for the locomotive and electric light for the cab,

provide also, by flexible connection, at least two of the bag-

gage and express cars immediately behind the engine with

electric light.

The three postal cars, ordered by the Santa Fe in Febru-

ary to be equipped with this light, are running between Chi-

cago and Kansas City. These cars are equipped with 24 16-

department replaces It, which, by means of special tools, can

be done in about four minutes.

Mr. Max E. Schmidt, President of the National B.^ctrii Car
Lighting Company, informs us that the company is now plac-

ing an equipment on the Long Island Railroad, ai:d that prop-

ositions for the introduction of this light are under considera-

tion by the St. Paul & Duluth, the Missouri Pacific, the Cana-
dian Pacific, the Wabash and other Western railroads.

THE "PEERLESS" HOSE SPECIFICATIONS.

The following specifications for air brake hose have been pre-

pared by the Peerless Rubber Mantifacturing Company of New
York, and are interesting as coming from manufacturers with

a good reputation, who are prepared to fulfill the conditions:
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"Kach standard length of air and algTial hose must be

branded with the name of the manufacturer, and the year and

month in which made, name of road, and a table of raised

letters denoting the years and months.

"All air brake and signal hose must be soft and pliable, and

not less than four-ply. The tube to be hand-made and so firm-

ly joined to the canvas that it cannot be pulled away without

breaking- or splitting the tube. The tube, friction, coating and

cover to be of the same quality of gum.

"All cotton duck to be used in air brake and signal hose to

weigh not less than from 20 oz. to 22 oz. per yard, 3S to 40 inches

wide, to be loosely woven and long fiber. Duck must be fric-

tioned on both sides, and in addition to the friction must have
a heavy coating of gum on one side, so when made up there
will be a distinct layer of gum between each ply of duck. Hose
without the coating will be rejected.

"The tube to be not less than 3-32 inches thick. The inside

diameter of freight hose must not be more than 1 5-16 inches
nor less than I'/t inches. Outside diameter not more than 2

inches nor less than 1% inches. The Inside diameter of passen-
ger and signal hose must not be more than 1 1-16 inches nor
less than 1 inch. Outside diameter must not be more than 1%
Inches nor less than 1 11-16 inches. Diameter to be as specified
throughout the entire length. All short lengths to have capped
ends. All caps must be vulcanized on, not pasted nor cemented
on.
"The friction will be determined by the force required to un-

wind a section of hose 1 inch in length, the force being applied
at the point of separation. With a force of 25 pounds the sep-
aration must be uniform and regular, and when unwound from
outside to tube the average speed must not be greater than 12
inches in 20 minutes.
"The 1-inch section of the tube or inner lining should then

be taken from the piece of 1-inch section used In the friction
test, and cut at the thickest part of lap: then marks 2 inches
apart will be placed on It and stretched 10 Inches from the
aforesaid 2-inch marks, and released immediately. It will then
be re-marked, and will be stretched 10 inches, or 400 per cent.,
without breaking, to remain stretched 10 minutes, and to be
measured 10 minutes after the strain is removed. In no case
must the piece show more than % inch permanent set or elon-
gation in 2 inches. Hose should be at least from three to seven
days old before testing.

"All rejected material may be returned, the shipper paying
freight both ways."

ARMSTRONG'S PIPE MACHINE WITH POWER ATTACH-
MENT.

The recognized merit of the No. 9 new hand pipe threading

machine, the latest addition of the Armstrong Manufacturing

Company to their large line of improved pipe machines, and

now in general use, has created a wide demand from mills

and factories for the same machine to be run by power. To

Armstrong Pipe Machine with Power Attachment.

meet the demand the Armstrong Manufacturing Company have
lately brought out an attachment which can easily be fitted

to the machine and turns it at once into a power machine.

This attachment is composed of an extra gear and pinion,
with a two-cone pulley, which is slipped on the pinion of the
second speed, and has a stay bolted on the base to support it.

The engraving shows the machine with attachment ready for

the belt. The No. machine is made for threading pipe
%-inch to 2 inches and bolts from 1 incli up to 1% inches.

The working parts are all encased so as to keep them free

from chips and dust. The gear of the die head does not bear

on the head when revolving, and therefore does not wear loose

hy friction. This is considered the very latest improvement
on threading machines, and is intended to make It Impossible

for the operator to produce a "drunken" thread.

There are other attractive and meritorious features original

in this machine, and which have been made to meet the de-

mands of those who use it. Full particulars may be obtained

by addressing the manufacturers either at Bridgeport, Conn.,

or 139 Centre street. New York City.

THE BIG GUN FOR SANDY HOOK.

The Ingot for the 16-Inch gun to be constructed at the Water-

vliet Arsenal has been cast at South Bethlehem, and, accord-

ing to the New York Sun, It will soon be shipped to the arsenal.

When finished it will be mounted at Sandy Hook. The

gun, which Is forty-nine feet long, requires a special 100.000-

pound car for its transportation. John F. Meigs, late of the

navy under whose supervision the gim Is being built, says

that its proiectlle will weigh about 2.300 pounds, and its veloc-

ity will be in the neighborhood of 2.000 feet per second. The

range of such a gim would be very great, not less than ten

miles and its extreme range, or the utmost distance to which

It could throw a projectile, would be In the neighborhood of

fifteen miles. , . , .. „ „„
The nearest approach to this distance heretofore was the so-

called jubilee shot in England, where the projectile traveled

twelve miles. The gun will be known as a 16-lnch, will

weigh 126 tons, and will cost $120,000.

THE ADVANTAGES OF STEEL CARS.

Two typographical errors in our article under the above

caption at the top of the second column of page 56 of our

Februarv issue are brousrbt to our attention by a correspondent

who read the article on "Steel Cars of Large Capacity, on page

86 of our March issue. The decimal points are misplaced The

cost per year per ton capacity for the wooden ^fr
should r^d

$3.61. instead of $36.11. and the corresponding cost
t""^

steel cars

should read $2.36. instead of $23.66. The mistake is so evident

that we hope readers will not be confused by it^

EaUIPMENT AND MANUFACTTTRING NOTES.

LOCOMOTIVES.

The H K Porter Co., Pittsburg. Pa., has recently shipped

two locomotives to the Great National Mexican Smelting Co.

of Monterey, Mex.

The Delaware & n'ij^dson Canal Co. has placed an order with

the Dickson Locomotive Works for two mogul engines, one sim-

ple and one Dean compound^

The Rogers Locomotive Co. of Paterson. N. X, is building

one locomotive for the Illinois Central and four locomotives

for the Toledo, Peoria & Western.

The Richmond Locomotive & Machine Works have received

the order for one compound and one simple locomotive and

five spare boilers, for the Chicago Great Western.

The Brooks Locomotive Works will build the following lo-

comotives: 30 for the Great Northern, two six-wheel switching

engines for the Peoria & Pekin Union, eight locomotives for the

Washington County road.

The Schenectady Locomotive Works have received orders

for 20 locomotives for the Chicago & Northwestern Railway.

Ten are duplicates of 18 by 24 inch, six-wheel switching en-

gines and the others are duplicates of 19 by 26 inches 10-

wheel freight engines, like those illustrated on page 407 of our

issue of December, 1897. These builders also have orders for

10 19 by 24 inch 10-wheel freight engines and one 19 by 24 inch

passenger engine for the Chicago, St. Paul. Minneapolis &
Omaha Ry., for one locomotive for the Midland Terminal Rail-

road: also for 12 16 by 24 inch 8-wheel locomotives for the

Kiushlu Railway of Japan, being a dulplicate of a similar

order received last fall.

The Baldwin Locomotive Works will build the following en-

gines: Three for the Sorocabana & Ttuana Railroad, two

switching engines for the Kansas City Belt, 14 engines for the

Russian State railroads. 20 for the Ribinsk-Moscow-Windau

Railway, two six-wheeled switching locomotives for the In-

dianapolis ITnion, two locomotives for the West Virginia Cen-

tral & Pittsburg, one six-wheel snitching engine for the Cam-

bria Iron Co., five engines for the Canadian Pacific, one en-
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ginc- for the Kansas City, Pittsburgr & Gulf, four moguls and
one American type locomotive for Port Worth & Rio Grande,
one passenger engine for the Dominion Atlantic, one engine
for the Florence & Cripple Creek Railroad, one switching lo-

comotive for the National Docks Railroad, 10 10-wheel engines
for the Ottawa, Arnprior & Parry Sound Railroad, and 15

heavy mogul freight engines for the Egyptian State Railways.

CAKS.
The Ensign Mfg. Co. is building 150 cars for the Ohio River

Railroad.

The Erie Car Works are building three cars for the Nichols
Chemical Co.

The Elmira Bridge Co. will build 20 Goodwin cars for the

Goodwin Car Co.

The Wells & French Co. are building 10 refrigerator cars for

the Wolff Packing Co. of Topeka, Kan.

The Kansas City Car & Foundry Co. will build 100 refriger-

ator cars for the Armour Packing Co.

The LTnion Car Co. have received orders to build 100 flat and
150 box cars for the Washington County Road.

The Lima Locomotive & Machine Co. has received an order
to build 500 coal cars for the Wheeling & Lake Erie.

The Haskell & Barker Car Co. are building 250 flat cars and
50 stock cars for the Chicago, Indianapolis & Louisville.

John Hamond & Co. of San Francisco will build one pas-
senger and 40 freight cars for the McCloud River Railroad.

Rhodes, Curry & Co., Ltd., of Amhurst, N. S., are build-
ing 50 new box cars for the Intercolonial Railway of Canada.

The Ohio Falls Car Co. are building eight passenger cars
for the New York, Ontario & Western, 200 coal cars and three
cabooses for the Chicago & Southeastern.

The St. Charles Car Co. will build 200 stock cars of the
Mather pattern for the St. Louis Southwestern, and two pas-
.^enger cars for the St. Louis, Peoria & Northern.

The Missouri Car & Foundry Co. are building 150 furniture
cars for the Union Pacific, 300 stock cars of the Mather pat-
tern for the St. Louis Southwestern and 10 freight cars for
the Shreveport, Red Wing & Southern.

The Michigan Peninsular Car Co. have orders for the follow-
ing cars—12 for the Oahu Railroad & Land Co. of Hawaii, 500
box and 500 stock cars for the Union Pacific, 100 furniture
cars for the Chicago, Rock Island & Pacific.

The Jackson & Sharp Co. of Wilmington, Del., have re-
cently shipped five sleeping cars to Rosario for the Argentine
Great Western Railroad. This concern is building one pas-
senger car for the Narragansett Pier Railroad.

The Pullman Palace Car Co. will build two dining cars and
four cafe cars for the Chicago, Rock Island & Pacific, 10
freight cars for the Richmond, Fredericksburg & Potomac, and
200 flat cars for the Kansas City, Pittsburgh & Gulf.

The Illinois Car & Equipment Co. will build the following
cars: 50 60,000-lb. cars for the Mobile & Birmingham, 50 flat
cars for the Kansas City, Fort Scott & Memphis, 250 box cars
for the Rio Grande Western and 25 ore cars for the Spokane
Falls & Northern.

MISCELLANEOUS.
The Pratt & Whitney Company of Hartford are working day

and night to tui-n out machinery for making rapid-fire ma-
chine guns.

A new Union Station for Pittsburg is being planned. It
will be on the site of the present one, and will cost $3,000,000.
The tracks will be elevated.

Messrs. Manning, Maxwell & Moore have received an order
for a 72-inch Pond planer for the Davis-Egan Company. The
planer will have four heads and a 40-foot table.

Japan is reported to be about ready to order material and
equipment for a large foundry to be built and operated by the

government, the amount of foreign oi-ders for which will be

about $2,250,000.

The Bushnell Manufacturine; Company, manufrtcturers of car

seats for steam, elevated, electric and cable railroads, have opened

an office at 43 Cedar street New York, where all correspondence

should be addressed to Mr. E. M. BushntU, Vice-President of the

company.

The Edward P. Allis Company, of Milwaukee, has an order

for six vertical cross-compound condensing engines, with cylin-

ders 46x86 in. by 60 in. stroke, for the Metropolitan Street

Railway of New York. The engines will weigh about 1.000,000

pounds each, and it will require over 125 freight cars to trans-

port the six engines to New York.

The buildings at the works of Messrs. Siemens & Halske, in

Charlottenburg, Germany, occupy nearly 270,000 square feet of

ground, and the number of employees is 4,000. There are 1,366

machine tools in the shops driven by shafts and belting, while

444 others are driven by direct connected electric motors. There
are 472 electric motors in regular use at these works.

The Baltimore & Ohio Southwestern Railway Co. has changed
its dining car system from the table d'hote to the a la carte plan

with the result of increased profits, better service and gi-eater

satisfaction on the part of patrons. The cars are open for busi-

ness during the entire time they are on the train, and the inno-

vation seems to have met with the approval of the passengers.

Car curtains in the form of roller shades with a leather-like

surface upon one side and a textile fabric on the other are

being introduced by the Pantasote Company to replace slatted

blinds. This material is impervious to moisture and not af-

fected by rain or sponging, heat or frost. It does not fade,

shrink or stretch, and is especially adapted to car seats, for

which it has for a. long time been used.

A belt dressing that prevents slipping and preserves the life

of the leather is offered by the Joseph Dixon Crucible Co. of

Jersey City, N. J. Belts are usuaily tightened on the first ap-

pearance of the slipping, and til^t belts are known to wear
rapidly. This dressing has had a good and a long record, hav-

ing been used at the Paris Exposition in 1878 on the chief belt

in the machinery department at that exhibition.

There are large tracts of coal lands near Meyersdale, Pa.,

on the Baltlimore & Ohio Railroad which capitalists are begin-

ning to develop. A new road about five miles long has been

pushed into this region and will soon be ready for operation. It

is one of a number of small lines that are being built by out-

side parties to develop hitherto inaccessible tracts of both coal

and timber lands in Pennsylvania and West Virginia.

Magnesia Sectional Covering, furnished by the Keasbey &
Mattison Co. of Ambler, Pa., was furnished for the steam motor
car built by the Schenectady Locomotive Works for the Erie

It is stated on good authority that the C, M. & St. P. Ry.

will soon change certain of its suburban lines to electric trac-

tion. The Evanston division has been the subject of consider-

able investigation in this connection, and the plan likely to be

adopted is to connect with the Northwestern Elevated, which
will bring the suburban line in direct communication with the

city streets by means of the Union Loop. This would be an
ideal plan.

Mr. D. M. Brady, of the Brady Metal Company, informs us

that his company furnished the Magnus Metal bearings for

the cars and engines used in the fast newspaper train which
ran from Jersey City to Buffalo over the Erie Railroad on

Saturday, February 15, a distance of 425 miles, in 426 minutes

of actual running time. He also states that Magnus metal is

now in use on 6,827 locomotives and 235,242 cars in various parts

of the world.

A new boiler, called the Paragon boiler, especially designed

for yachts, tugs and canal steamers, has just been patented

In the United States and Canada by Capt. M. DePuy, 19 South
street. New York. Its claims are for specially good circulation

and favorable arrangement of heating surface, as well as sim-
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pUcity of construction and accessibility for cleaning and re-

pairs. The inventor has had a long experience with marine

boilers, and has used it in this design.

The cars for the two new express trains for the Chicago, Mil-

waukee & St. Paul Ry., now building by the Barney & Smith

Car Company, will be equipped with the Two-Coil, Jointless

Steel, Fire Proof Baker Heater. Mr. Baker reports that he has

just furnished 28 Single-Coil Fire Proof Heaters for the Great

Northern Railroad's new cars, building by the same firm. The
Louisville & Nashville, Missouri Pacific and Pennsylvania lines

have also been liberal buyers of his fire proof heaters during

the last few months.

The Baltimore cfe Ohio Railroad has purchased 10,000 tons of

80-pound steel rails for the lines west of the Ohio River. The

order will be divided between the Central Ohio, the Chicago and

the Lake Erie Divisions, and will make that portion of the

system a fit companion for the lines east of the Ohio, which are

rapidly being placed in the best shape. About 15,000 tons of the

40.000 bought last Summer for the main line will be placed in

the tracks this Spring, giving the Baltimore & Ohio new rail

from the Ohio River to tidewater.

The Page Woven Wire Fence Cocnpany at Ontario has re-

cently received orders for 200 miles of fence for use on the At-

lantic & Lake Superior Railway, for 42 miles on the Pembroke
Southern, and for a carload for the Intercolonial Railway. The
Niagara Catai-act and Power Company has also ordered a car-

load. Beside these orders regular requisitions from railroads

amount to several times as much, and the farm trade is also

very large and growing rapidly. The order for the Atlantic &
Lake Superior road amounts to about 30 carloads of fencing.

The Keasbey & Mattison Co., of Ambler, Pa., furnished a

large amount of steam pipe covering to the Boston & Maine

Railroad for the new shop plant at Concord, N. H., as de-

scribed elsewhere in this issue. In this order there were cover-

ings for 1,047 feet of IVz inch pipe, 627 feet of 2 inch, 432 feet of

2V2 inch, 780 feet of 4 inch, 534 feet of 5 inch, 792 feet of 6 inch. 111

feet of S inch, 6 feet of 10 inch, and 42 feet of 12 inch pipe, in

all making over 4,000 linear feet of steam piping covered with

"Magnesia Sectional Covering." It is doubtful whether there is

a better investment than this in the entire plant.

M. Soulecroup. Assistant Superintendent of Motive Power of

the Paris and New Orleans Railroad, and a corps of five assist-

ants, have been inspecting the electrical plant of the Baltimore

& Ohio Railroad at Baltimoi-e very closely. The work be-

ing done by the electric motors in the Belt Line tunnel has at-

tracted attention all through Europe, and M. Soulecroup's visit

to this country was for the express purpose of investigating

the ways and means operation. The Paris & New
Orleans Railroad is to be an underground line running from

one of the suburbs of Paris to the centre of the city, and it is

quite probable that it will be equipped with electric motors sim-

ilar to those used in the Baltimore line, except that they will

be much smaller.

The increase in the business of the Sargent Company has

shown such an advance over that of the first three months of

last year, about 40 per cent., as to make it imperative to in-

crease the capacity of the plant considerably. They have re-

cently installed a large twenty-ton electric traveling crane

from Manning, Maxwell & Moore, in addition to the cranes

now operated, and an additional saw of the latest and most im-

proved type, manufactured by the Q & C Co., and in their

receiving and shipping departments, their capacity has l>een

greatly increased. In the power house, new engines, dyna-

mos, etc., are about to be installed. The works now have a

capacity of about 1,000 tons a month, which wJll, of course, be

greatly increased by the changes now in process.

Thirty-one thousand tons of steel rail, ranging in weight from
75 to 85 lbs. to the yard, will be placed in the B. & O.

tracks this spring. It is expected that the work will begin by
April 1 and be completed within three months. Twenty-one
thousand tons will be laid east of the Ohio River, and forms

part of the 40,000 tons purchased la«t Summer, the balance be-

ing the 10,000-ton lot recently bought by the receivers for west

of the Ohio River. This new rail will be laid on divisionR

where the traflSc Is very heavy. It has been found that about

CO per cent, of the old road Is In good condition for i>ortlons of

the line where light rolling stock Is used, and it will be used

to replace the rail now In service on these parts of the road.

When all this rail is laid there will be a new double track
from Grafton to Baltimore.

In a set of rules or specifications for steam piping recently

compiled by the mechanical engineer of a large railroad system
for the guidance of those who install such works on the road,
the following occurs: "Use only best grades of packing. We
are using 'Rainbow,' which is undoubtedly the best." These
specifications were Intended only for use by men on the road,

but a representative of this paper was allowed to see them.
"Rainbow" packing was described on page 335 of our Issue of

October, 1897, in connection with other products of the works of

the Peerless Rubber Manufacturing Company, who manufac-
ture this packing. "Rainbow" packing was used on all the

flange connections in the extensive piping system at the Con-
cord shops of the Boston & Maine R. R., of which a descrip-

tion is given elsewhere in this issue.

The Baltimore & Ohio Railroad Company has improved Its

freight facilities in Philadelphia very materially during the

past year. A new pier, known as No. 22 South, which was
completed last December, is 557 feet long and 140 feet wide, and
is said to be one of the finest in the city. Vessels of the deep-

est draught can tie up on both sides of the pier, thereby afford-

ing every facility for the prompt handling of freight. The
pier and sheds are lighted with improved incandescent lights,

and well-paved driveways have been provided. This Im-
provement enables the B. & O. to handle about three times as

much business as formerly. The different freight yards
throughout the city have been improved by the laying of

additional tracks, and arrangements have been made with the

Pennsylvania Warehousing and Safe Deposit Company by
which the B. & O. handles grain, flour, hay, straw, canned
goods, and other merchandise, through their warehouses and
elevators.

O'Neill Brothers, manufacturers of wool waste, Columbia ave-
nue and Putnam street, Philadelphia, in noting the article on
"Lubrication of Driving Journals," on page 97 of our Majch
issue, call our attention to the importance of using good pack-
ing in journal boxes. Many railroads pay too little attention to

this, and it is believed that much of the trouble with hot boxes

may be avoided by improvement in this direction. We have been

allowed to see the following letter, written to Messrs. O'Neill

by a prominent railroad man, whose name we are not at lib-

erty to print: "Referring to your letter of 23d ult. following

report from our Master Mechanic concerning wool waste fur-

nished by you: 'Replying to your favor of November 29th, and
returning herewith all correspondence, beg to advise that the

wx)ol waste received recently from O'Neill Brothers, of Phila-

delphia, is at present giving good satisfaction. We have used

part of it in our passenger coaches and some on our engines,

and it has given no trouble at all."

The Pancoast Ventilator Company, Philadelphia, writes that

since they have equipped the West Virginia, Central & Pitts-

burgh, Cumberland, Md., round-house with their ventilators, or

smokestacks, they have had a large number of requests from
prominent railroad oflicials for information and tracings that

will show their improved device. It has proved so satisfac-

tory to the above company that Mr. Henvis. the president, has

lieen requested by a prominent chief engineer to visit the round-

houses of his road, with the view of having the "Pancoast"

used in the place of a large number of so-called ventilators now
in use on their buildings, stating that the damage to loco-

motives in a year will pay for ventilators of a proper kind

many times over. We are glad that this important matter

is being appreciated. Round-house smokestacks will form

the subject of an investigation and report by a committee of

the Association of Railway Superintendents of Bridges and
Buildings at the next meeting, to be held at Richmond, Va.,

Oct. 18, 1898.
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The Bacon Air Lift Company, until recently with the Blake
Pump Manufacturing Company, Liberty St., New Tork, is

now occupying very handsome ofRces on the twentieth floor of

the American Surety Building, 100 Broadway. The change
was made necessaj-y by the rapidly increasing business. Among
the men prominently identified with the company are: Mr. J. E.
Bacon, who has made a special study of water supply problems
for several years, during which time he has had occasion to in-

spect and install a large number of air-lift pumps; Mr. George
B, Young, who for a long time was identified with the Knowles
Steam Pump Works, and who is possessed of a practical knowl-
edge and experience in the matter of pumping systems; Mr.
John T. Gibson, late of the Blake Manufacturing Company, a
specialist in all classes of pumping machinery. Mr. Clifford

Shaw is to superintend the construction department, and is

fitted for the work by a wide experience. The company has
secured the patents of Mr. Young and Mr. Shaw, which cover
valuable improvements in air-lift pumps, greatly increasing
the field in which such pumps may be used, and lessening
the cost of operation considerably.

OF OFFICIAL CHANGES IN MARCH.

Aransas Harbor Terminal.—Chief Engineer W. D. Jenkins
has moved his office from Tarpon, Tex., to Aransas Pass, Tex.
Chicago, Burlington & Quincy.—Mr. George G. Yeomans has

been appointed Purchasing Agent, with headquarters at Cni-
cago. 111., to succeed Mr. George Hargreaves, resigned.

Chicago Junction.—Mr. F. T. Craxow has been appointed
Pui'chasing Agent.

Choctaw, Oklahoma & Gulf.—Mr. James Cunningham, Mas-
ter Mechanic, has transferred his office from South McAllister
to Shawnee, 1. T.

Cincinnati Northern.—Mr. Prank B. Di-ake has i-esigned as
General Manager, and the office has been abolished.

Cleveland, Cincinnati, Chicago & St. Louis.—Mr. A. M. Stim-
son. Purchasing Agent, died at his home in Lafayette, Ind.,
March S, after a brief illness.

Columbia & Western.—Mr. T. G. Shaughnessy, Vice-Presi-
dent of tlve Canadian Pacific, has been elected President of the
Columbia & Western.
Connecticut River.—Mr. John Mulligan, President of this

road, died at his home in Springfield, Mass., Februai-y 21, at
the age of 78 years.

Cornwall.—Mr. C. G. Herman of Philadelphia, Pa., has been
appointed Master Mechanic, with headquarters at Lebanon, Pa.,
succeeding Mr. A. J. Reed. Mr. Herman was formerly
with the Baldwin Locomotive Works.
Detroit & Lima Northern.—Mr. A. Mitchell, who has been

Chief Engineer in charge of the extension of this road, has re-
signed, and is succeeded by Mr. Frank Mitchell.
East Tennessee & Western North Carolina Railroad.—Mi'. R.

F. Hoke is Pi-esident and Mr. F. Firmstone Vice-President of
this company.
Findlay, Ft. Wayne & Western.—Mr. C. M. Bissell, General

Manager of this road, is reported to have tendered his resig-
nation, to take effect April 1.

Fonda, Johnstown & Gloversville.—Mr. James Pierson Arger-
singer, Director and Vice-President, died at his home in Johns-
town, N. Y., March 11, at the age of 64.

Fort Worth & Denver City.—Col. Morgan Jones, heretofore
Vice-President, has been elected Vice-President and General
Manager.
Fulton County Narrow Gauge.—Mr. W. G. Sharretts has been

appointed Superintendent, with headquarters at Lewistown, 111.,

in place of Mr. A. C. Atherton, resigned.

Hutchinson & Southern.—This road has been reorganized and
Mr. W. A. Bradford, Jr., formerly General Manager, has been
elected President. Mr. L. E. Walker, formerly Receiver, has
been elected Vice-President and General Manager.

Kansas City, Watkins & Gulf.—Mr. H. B. Kane has been ap-
pointed Receiver, with office at Lake Charles, La.

Leavenworth, Kansas & Western.—Mr. B. R. Brandow of

Leavenworth, Kan., has been appointed Master Mechanic. His
office will be located at Leavenworth, Kan.
Lebanon, Sodaville & Watei-loo.—Mr. M. W. Wilkins of Wa-

terloo, Ore., is President and General Manager.
Lehigh Valley.—The General Traffic Offices, now at Philadel-

phia, will be transferred on May 1 to New York City. Offices

will be opened in the Havemeyer Building, in Cortlandt street.

Mr. E. P. Mooney has been appointed Master Mechanic of the
Buffalo Division, with headquarters at Buffalo, N. Y., succeed-
ing Mr. John Campbell, recently resigned. Mr. Mooney has
been acting as Road Foreman of Engines and Traveling En-
gineer of the Buffalo Division for six year's. Mr. Alvin C. Smith
of Buffalo has been appointed to succeed Mr. Mooney.

Lehigli Valley.^Mr. Robert H. Sayre has been appointed As-
sistant to tlie President. He was formerly Second Vice-Presi-

dent of this road. Mr. J. B. GaiTett has been appointed Sec-
ond Vice-President. He was formerly Third Vice-President.
Minneapolis & St. Louis.—Mr. Howai'd G. Kelley has been

appointed Chief Engineer, with headquarter at Minneapolis,
Minn. He was formerly Chief Engineer of the St. Louis South-
western.

Mississippi River, Hamburg & Western.—Mr. A. M. Gibson
has been appointed Chief Engineer, with headquarters at Port-
land, Ark.

Mobile & Ohio.—Mr. E. L. Russell has been chosen President;
he was formerly First Vice-President. He succeeds Mr. James
C. Clarke, resigned. Mr. Richard Carroll has been appointed
Vice-President and General Manager, succeeding Mr. J. G.
Mann as General Manager, Mr. Mann having been appointed
Chief Engineer. Mr. W. A. Stone has been appointed Mas-
ter Mechanic of tlie Montgomery Division of this road. He
was formerly Master Mechanic of the Southern Railway at

New York, New Haven & Hartford.—Mr. F. B. Smith, who
has heretofore had the title of Master Mechanic, has been
given the title of General Master Mechanic His headquar-
ters are at New Haven, Conn.
Pacific Coast.—Mr. H. H. Dui'and has been elected President

and Mr. Wm. H. Porter has been elected Vice-President, with
headquarters at New York.
Omaha, Kansas City & Eastern.—Mr. W. A. Williams has

been appointed General Superintendent, with headquai'ters at
Quincy, 111. He was formerly Superintendent of the Northern
Division of the Kansas City, Pittsburg & Gulf.

Peoria & Pekin Union.—At the annual election held at Peoria,
111., March S, Mr. George L. Bradbury, Vice-President and Gen-
eral Manager of the Lake Erie & Western, was elected Pi'esi-
dent and General Manager of the Peoria & Pekin Union. Mr.
C. H. Boswortli was elected Vice-President and General Su-
perintendent, with office at Peoria, 111.

Rome & Carrollton.—Mr. C. B. Wilburn has been appointed
Receiver. He is also President of the Chattanooga, Rome &
Southern.

Santa Fe Paoiflc.—Mr. Richai'd English has resigned as Gen-
eral Master Mechanic.
Seattle & International.—Mr. L. S. Miller has been appototed

Assistant to the Piesident, with headquarters at Seattle, Wash.
He was formerly Assistant General Manager of the St. Paul &
Duluth.

Southwestern Alabama Railway.—Mr. S. G. McLendon has
been elected Pi-esident, with office at Thomasville, Ga.

St. Louis Southwestern Railway.—Mr. H. G. Kelley has re-
signed as Chief Engineer, and the office has been abolished.

St. Louis, Avoyelles & Southwestei-n.—^Mr. W. H. Peterman
has been appointed Receivei'. He was formerly President of
this road.

St. Paul & Dulutli.—Mr. C. J. A. Morris has been appointed
Chief Engineer, with headquarters at St. Paul, Minn. Mr.
Morris has heretofore been Chief Engineer of the Noi'thw^stern
Coal Railway at St. Paul.

Tacoma & Columbia River.—Mr. W. C. Halliday has been
appointed Chief Engineer, witli headquarters at Tacoma, Wash.
Texas Central.—Mr. Richard Oliver, Secretary and Treasurer,

has also been appointed General Manager, vice Mr. Charles
Hamilton, who still continues as Vice-President.

Union Pacific.—Mr. T. A. Davies, Master Mechanic of the
Wyoming Division of this road, has removed his office from
Laramie to Cheyenne, Wyo.
Walterboro & Western.—Mr. C. S. Gadsden has been elected

President.

Washington & Columbia River.—Mr. Joseph McCabe, former-
ly Superintendent of the Pacific Division at Tacoma, Wash.,
has been appointed General Manager, with headquartei-s at

Walla Walla, Wash., succeeding Mr. W. D. Tyler, recently re-

signed.

Wilkesban-e & Northern.—Mr. John Graham of Philadelphia,
Pa., was elected President and General Manager, succeeding
Mr. John B. Reynolds of Kingston, resigned.

Wiscasset & Quebec—Mr. W. Fred P. Fogg has resigned as
General Manager, and Mr. William D. Patterson, Treasurer, has
been appointed Acting General Manager, with headquarters at

Wiscasset, Me.

WANTED.
A capable locomotive draftsman for a railroad position. Ap-

plicants must have good training in theory and some years of

experience in drawing office on locomotive work, shop experi-

ence very desirable. A promising position for an industrious

and capable man. Address "Draftsman," care American Engi-

neer, 140 Nassau St., N. Y.

WANTED.
A practical car draftsman, capable of working out details of

freight cars and making finished drawings of all kinds of

freight equipment. State age, experience and salary expected.

Address X. Y. Z., care American Engineer, 140 Nassau, St.,

N. Y.
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THE RAILWAYS OF CHINA. EXISTING AND
PROSPECTIVE.

By Andrei Kmita.

[Peking, January 31, 1S98.]

The existing railways of China, compared with those pro-

jected, are as the good things done to those left undone. The
railways in operation extend from Tientsin to Tong-Ku. the

actual seaport, and from Tong-Ku to Shan-Hai-Kwau, where

it passes through the "great wall" and north 3U miles into

Mongolia. The length is 210 miles. This line has been in op-

eration for a number of years, and if the Chinese Directors

would allow the foreigu employees to manage it, would be a

well paying line. Northwest from Tientsin is the railway to

Peking 8U miles in length. This line has been in operation

seven months, and as yet it has but a single track. The tralfic,

both in freight and passengers, is so great that, despite Chi-

nese Dii-ectors, this line is to-day one of the best paying rail-

ways in the world. From the junction near Peking the first

section of the Peking-Hankow Railway is about completed to

Paotiug. There is a short railway of 12 miles from Shanghai

to Wu-Sung nearly completed. The work on this line com-

menced about the same time as the work on the Tientsin-

Peking line, but as yet no trains are running.

This completes the list of existing railways. With the ex-

ception of the Wu-Sung line they are all Imperial Chinese

railways, and are practically owned and operated by the Im-

perial Government. They have all been built under the direc-

tion of English engineers and the design and manner of exe-

cution of the work is most excellent. The Chief Engineer, Mr.

C. W. Kinder, has been in Chinese employ some fifteen years

and his work shows a careful study of the special conditioiis

that obtain here and the best methods of satisfying them.

The rolling stock is of the American type, the locomotives for

the Tientsin-Pekin line and the Peking-Paoting line are all

American. This entire line is upon the flat alluvial plain

and any engineering difficulties encountered are in the con-

struction of flood opens and not in the location of the line.

The entire design of the road and equipment is a combination

of American and English practice that appears best suited to

this country. The Wu-Sung line is under German engineers,

but the locomotives contracted for are American.

In regard to the prospective railways ol China, we will com-
mence at the north with the continuation of the Russian
Trans-Siberian Railway across Chinese territory to Vladivo-

stok. The Chinese granted permission for the construction of

this line iu a secret treaty, arranged and signed in Peking by

the Uussiuu Minister, Count Cassiui. The alleged reason of

the KuBsiau desire was a more direct route to Vladivostok.

The distance saved is about 2U0 miles, but the country passed

over is exceedingly rough in parts and the cost of construction

will be great. Manchuria is exceedingly rich in all food stuffs

for men and cattle. Russia must have these to support her

Siberian population and aimy, and a railway through the

heait of the province gives her absolute control. This line

bears the title of "The Chinese Eastern Railway Company."

It is ostensibly a Chinese railway, but located and constructed

under Russian engineers, paid for by Russian money and when
finished will be entirely under Russian control. This road is

liuauced by the Russo-Chinese Bank, with headquarters at

Peking and branches at many of the open ports. The capital

of this bank is entirely European and not one share is owned

by a Chinaman. The Russians have the right to station their

troops iu Kirin and at every town along the proposed railway.

All of the engineers have Cossack guards and Russia is al-

lowed to protect her subjects in this part of China with her

own soldiers and without regard to Chinese officials. The

attitude of Chinese officialdom to Russia is disgustingly abject.

The directors, superintendents, engineers, bank managers,

clerks and soldiers are all Russian. The .office boys, house

coolies and servants ai'e Chinese. Such is a Russo-Chinese

combination. The Chinese people welcome the change. Any

master is better than the mandaiin.

None of this line is as yet constructed and but a slight por-

tion finally located. Engineers, however, are at work on every

section and a few yeais will see it completed. Russian engi-

neers are locating the railway from Kirin through Murkden

and Neuchwang to Port Ai-thur. The Russians now occupy

Port Ai-thur and are preparing to rebuild it for the Chinese.

It will be rebuilt with Russian money, under Russian engi-

neers, and in accordance with Russian designs. Russia will

then undoubtedly guard it for the Chinese.

It may be of interest to know that the Russian troops iu

Siberia aie so stationed, that by two weeks' easy matches, over

one hundred thousand can be concentrated at Kirin. This will

become necessary for the protection of China if her autonomy

is threatened by a foreign power. Autonomy may here be de-

fined as the right of China to govern herself in accordance

with Russian specifications.

The Imperial Chinese railways will be continued north to

some point beyond Ivin-Chou, where a connection with the

Russian system will be made. Some change will then be nec-

essary, as the Chinese system is 4 feet 8V2 inches in gauge,

while the Russian system is 5 feet

A projected line upon which some preliminary work has been

done extends from Peking through Kalgan and Kiakhta to

Verkhnieudinsk on the Trans-Siberian Railway. This line

follows, more or less, the present caravan route, over which,

each year, hundreds of thousands of camels transport tea to

Siberia and retm-n with wool, camel's hair and furs. The

traffic over this line would be important, and unless a check

is put upon Russian influence there will be another Russo-

Chinese combination railway company.

The Peking-Hankow-Canton Railway will be the great trunk

line of China. Nearly every syndicate that has been repre-

sented in China during the last fifteen years has made an effort

to secure this line. A New York syndicate had a representa-

tive here for over two years working for the north half of

this railway, Peking to Hankow. No agreement was possible

between the Chinese and the syndicate and the representative

was withdrawn. The methods of negotiation used, while pos-

sibly correct in the United States, were not at all so when

dealing with the Chinese in China, and until Americans make
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The Railways of China,

the necessary modifications in their methods and appreciate

the fact that they are soliciting a favor, not conferring one,

none of the large industrial enterprises in China will be given

to American syndicates.

Last summer a contract was signed between the Chinese

and a so-called Belgian syndicate by the terms of which the

syndicate agreed to furnish £4,500,000 for the construction of

the Peking-Hankow Railway. The contract gave the syndicate

but a small rate of interest, 4.4 per cent., and no perceptible

security for their money. The first payment to the Chinese

of £1,012,500 was due January 3d, 1898. No payment was

made at that time or since. The Belgian Minister says there

Existing and Prospective.

is only a temporary delay. The Chinese authorities say that

the contract is null and void. Who knows?

The Hankow-Canton line has as yet been secured by no

syndicate, although it has been on the market for two years.

The reason the Chinese have not come to some permanent

agreement with some responsible foreign syndicate is that the

business methods of H. E., the Chinese Director General of

Railways, are not considered sound from a European stand-

point, and also the fact that there are so many self-styled

representatives of prospective syndicates in the field it is diflS-

cult to distinguish the chaff from the grain. Much of the

chaff, however, is disappearing before the wind of daily ex-
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penses. One of the most Important concessions Is for the

Tientsin-StiariKhai line running through the Province of Shan-

tung anil down the coast. This is l)oing negotiated for by a

Chinaman who has lived many years in the United States and

he is promised financial aid by a New York syndicate that now
has an agent on the way to China. In view of the preliminary

requirements demanded by previous American syndicates it is

(loul)tful wlu'ther any final arrangement will be possible.

The Shanghai-Nanlting-Hanliow line, following more or less

the course of the Yangtze River, and the direct Shanghai line,

are both asked for by various parties. Both lines run through

an immensely rich agricultural country swarming with people.

But either line must divide the traffic with the river steamers.

The short line from Shanghai through Hang-Chau to Ningpo

probably has more people to the mile than any proposed rail-

way in .China. The population along this line runs up to

several millions. The coast line from Shanghai to Canton runs

through the rich tea and rice country. Another Canton line

comes down the center of Kiangsi with its millions of people.

Southwest from Canton is a proposed line in the direction of

Tongking. This completes the proposed railway system of

Eastern China.

With the exception of the Russo-Chinese line the right of

construction of none of the proposed railways has been granted

to a foreign syndicate. The financially sound companies in

the field are few, and all of this work must be paid for with

foreign capital. No Chinaman will subscribe one cent as long

as the management is in the hands of the mandarins, and yet

China must have these railways soon in order to Increase her

revenues, and there is not one of these proposed lines but

what would prove a good investment.

Returning to the north of China. The Germans will at once

build a railway across the Province of Shantung from their

new port of Kyao-Chou to some point on the Grand Canal.

This is not the result of an agi'eement between the Chinese

Railway Administration and a foreign syndicate, but the result

of a German-Chinese combination in which Germany holds all

of the votes.

The only concession to a foreign syndicate that has been

signed and ratified, and upon which actual work has beeii

done, is the "concession in perpetuity" of all rights for work-

ing the coal and iron deposits in the Province of Shansi and

the right to construct and operate all railways necessary for

placing the products of these mines on the market. The Prov-

ince of Shansi has an area of 90.000 square miles. It is sur-

rounded on all sides by mountains and has an interior plateau

some 3,000 feet above the sea. The coal deposits in this prov-

ince exceed in extent, quality and continuity any fields the civ-

ilized world has yet seen. Baron von Richthofen, the greatest

authority upon the geology of China, gives the area of un-

broken coal strata in Shansi at about fourteen thousand square

miles. The writer of this has examined an area of over 200

miles long and 30 miles wide. Over this entire area the con-

tinuity of the coal strata was unbroken and at any point there

is workable coal of over 30 feet in thickness. This statement

is not made from a mere examination of surface indications,

but from examinations of hundreds of native mines.

In two sections at least in this coal area, Ping-ting to Yu
and Tse-chou to Su-an, there is associated with this coal de-

posit a wonderfully pure iron ore, brown hematite and spathic.

A railway will be built from each of these iron centers to the

alluvial plain of Chili. Both of the lines terminate not only

upon the Peking-Hankow Railway, but upon water-ways nav-

igable to the sea by the way of Tientsin. Considering the

great scarcity of coal in China and the poor quality of the

Japanese coal, the opening of these mines will certainly create

something of a revolution in the coal markets of the world.

The small native iron furnaces turn out each year some tens

of thousands of tons of manufactured iron, and what an im-

mense effect upon trade modern methods on a large scale will

have can be imagined. The preliminary surveys have been

made and at present an American mining engineer is in the

field to locate the works. The actual work will begin in April.

This concession of mines and railways will be more far-reach-

ing in its effects ujwn the world's industrial economies than

any other concession asked for.

Turning to the Southwest of China and the Province of

Yunnan, we see some proposed lines of what we may call

political railways. Yunnan is said to be very rich in all min-

eral deposits. It is a province little known and exceedingly

rough and mountainous. One the west is British Burma, on

the south French Tongking. Both Kngland and France wish

to run through Yunnan to Yunnan City and thence north to

some point on the navigable waters of the Yangtse. These

desires cause much diplomatic wire pulling in Peking. The

French claim that their convention is signed, the Chinese deny

it; England makes the concession of these Yunnan railways

one of the conditions upon which she will lend China sixteen

million pounds. Russia insists that China must use only Rus-

sian money, etc. What are the actual facts in the case "is

one of those things that no fellow can find out, for when two

or three are gathered together in the name of diplomacy

there the Devil is in the midst of them."

China is going to be opened to the world—not from any de-

sire on the part of China, but from sheer necessity. China

must have foreign capital to enable her to remain intact. To

procure this capital she must exploit her resources. She must

submit to the inevitable and open her country to foreign enter-

prise and methods, or the surgical operation of dismember-

ment will be performed.

THE CONSTRUCTION OF A MODERN LOCOMOTIVE.*

III.

By Motive Power.

Schedule of Work.—For the purpose of facilitating output

and economy of time, it is essential that not only the capacity

of each particular department, but the order in which material

will be required in each one of the departments, shall be

known, and it is understood that all of the departments out-

side of the erecting are contributive in finished or partly fin-

ished material used in final erection.

Experience has shown that the arrangement of gangs and

divisions of work in the erecting shop, also the relative time

required for the erection of work included in certain sub-divi-

sions in this shop, can be taken as a guide or schedule for the

furnishing of the various parts required in this erection, and

this schedule used as a guide by other departments, informing

them of the order in which the various parts specified on it

should be gotten out and delivered to the erecting shop. The

same schedule is given to all departments, for the reason that

some, if not all of the parts included on it have work done on

them in the various departments. This schedule is not in-

tended to cover all of the parts in deUil required for the

complete locomotive, but rather to give a fairly accurate and

general idea of them, and their various groupings, conforming

to the division of the work in the erecting shop on the lines

above mentioned. For instance: The frame work is done en-

tirely by one or more gangs, and may include any convenient

groupings of parts. Considering it to include all of the work

on the frames necessary to make ready for the mounting of the

boiler, and equipped with cylinders, guide yoke, rocker boxes,

rockers, lift shaft and bearing, stiffening pieces, pedesUl caps,

foot plates, cross braces, front and back end castings, etc., the

schedule will mention these various parts, which will be

grouped, by means of brackets, into sub-divisions, and each

one of these sub-divisions designated by numbers intended to

indicate the order in which they shall be required by or de-

livered to the erecting shop.

The grand divisions of the detail schedule of parts required

for the engines may be designated by capital letters, and need

•For previous article see page 116.
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not comprise more than six or seven such divisions. For in-

stance: Frame work may be known by the letter "A" and con-

tain in its grouping the cylinders, rockers, etc., as above in-

stanced; "B" may be understood to indicate the boiler, with

all of its mountings prepared for mounting on the frames;

"C" the general erection, and including such parts as will be

required in the general erection; "D" air brake and driver

brake work; "E" tank work, and so on. In fact, these divi-

sions can be made to suit the peculiar requirements of the

plant or the individual taste of the management, the main

object being to provide a universal schedule for the governing

of all departments contributing parts to the erecting shop, and

in such a way that these parts will be gotten out in their re-

quired order, without unnecessary confusion and delay, also

controlling the movement of the work through the various

departments on time and in time for the economical and

prompt completion of that order of engines.

It will also be obvious that these schedules may be used as

a guide in the specification as to the time of delivery of raw

material, and will prevent the unnecessary accumulation of

such materia! to a larger extent in one month than would rep-

resent the consumption of the plant, avoiding excessive bal-

ances in stock accounts and unnecessary investment, also act-

ing as a guide for the starting of a very large amount of work

on the order for engines in various departments where cer-

tain kinds of stock material are carried, and enable a very

large amount of work to be done systematically, and to great

advantage, pending the arrival of material on order.

The very careful supervision of this or the more thorough

adoption of a scheme of this kind, or some satisfactory modifi-

cation of it, in plants where the equipment would apparently

be below the requirements of output, will in many cases, with-

out additional investment, bring about a larger output with the

original installation, enabling departments which are appar-

ently weak in facilities to start long enough before the time

required for the delivery of material in producing their output

to anticipate the largest demands made on them.

Testing.—There can be no question of the advantage of a

systematic and thorough method lor the proper testing of all

the material used in the construction of a modern loco-

motive, and having this department located at the works where

the construction is carried on. Not only does a department

of this kind act as a check on the use of poor or defective

material, but it facilitates the keeping of accurate records of

kinds of material used in any particular form of construction,

which, if properly kept, may be used as a reference and re-

ferred to as a history of not only the poorest, but the best

matei'ial for construction of this class of machinery. The

records of performance in actual service of this kind of ma-

terial, where possible, should also be kept in this department.

Boiler Shop.

Generally speaking, and of course controlled, to some ex-

tent, by the capacity of these departments, the boiler and

blacksmith shops will have to lead on the first work on an

order for engines, and commence work on them before the

other departments.

Higher steam pressures and more severe service, independent

of designs, have had a very material effect on methods of boil-

er construction, and in no one part of the locomotive should

more pains be taken, not only in the general, but detailed con-

struction.

The general arrangement of facilities and the method of

handling work in this shop should be such that the stages

of progress from raw material to the finished boiler would be

continuous and progressive from the point of delivery of raw
material at one end of the shop to the completion and exit

of the finished boiler at the opposite end. Retrograde move-
ment in the handling of work should by all means be avoided,

and special attention should be given to appliances which
will reduce the actual cost of labor of handling.

In a general way, the work in this shop may be divided into

the following divisions: The laying off and templet work;

punching, shearing and planing; flanging; fitting up and

riveting; and flue work.

Depending, of course, upon conditions, size of plant, etc., the

boiler work may include all of the tank work, pipe and

sheet iron work, as well as coppersmith work, and it is con-

venient, with an arrangement of this kind, to have it all under

the direct charge of one foreman, with such gang foremen

in charge of convenient sub-divisions as may be necessary.

The work of laying off should be done by a man capable in

every way, and well able to read and interpret drawings, whose

work will act as a very valuable check against any errors

which may be made in the drawings.

The question of drilled or punched holes and holes punched

before and after sheets are bent, has been discussed fully from

time to time, and each of these methods has both good and

bad points. The recent construction of machinery adapted

to the drilling of holes after the sheets are bent will no doubt

in many cases be preferred as giving better results, especially

on very heavy sheets, than where the holes are punched small-

er than required when the sheets are flat, and reamed to size

after the sheets are bent. We have, however, seen very ex-

cellent results on high pressure boilers by this latter method,

and do not think there is any serious question of the strength

of the bridging between the holes where the punched holes

are small enough to allow a margin for the reaming out of

the distressed material around the edges of the holes. The

fin left on punched holes, especially where the sheets are to be

bent and the fin side of the hole would come on the outside

of the curve, should by all means be removed. We have known
of cases where the sheets have cracked in the bridging, due

to this cause alone, the thin edge of the fin presenting a hard,

sharp surface which is readily fractured with the stretching of

the outside of the sheet, due to bending; and have also known
cases where fire box side sheets of perfectly satisfactory ma-
terial have been condemned as poor material; whereas, the

real cause for the cracking was due to the fins referred to, and
tests made with the fins removed on the same kind of mate-

rial did not in any way show the slightest sign of fracture.

The edges of all sheets ^hich are to be calked after being

in place, wherever possiblfe, should be planed at a sufficient

angle with the flat surface of the sheet to give a satisfactory

amount of metal for tucking up without the danger of spring-

ing the sheet away from its mate.

Flanging.

Where properly and intelligently handled, there is no ques-

tion of the advantage of machine over hand flanging. The
press for this purpose should be of at least 300 tons capacity,

and in addition to the main ram for raising the table, should

be provided with a center ram telescoping in this main ram,

four auxiliary or jack rams, and also a ram working from the

top platen downward. It will also be found convenient to have

portable side cylinders, which can be bolted on the lower table

for side clamping on such work as the flanging of certain kinds

of throat or connecting sheets.

The substitution of machine flanging, in one or two opera-

tions, with full size dies, in this country, at least, is compara-
tively new, only having been more or less commonly adopted
within the last few years. At the time of the writer's first ex-

perience with this character of work there were probably not

more than two machines of the particular type with which he

had to do in this country, and the information, data, etc., in

connection with the designing of the dies, their use and proper

allowances to be made, was decidedly meagre. A careful re-

search failed to discover in any of the known publications in-

formation which could be used as a guide, and as the result

of a great number of experiments, covering a i)eriod of sev-

eral years, we give for the benefit of those who may be seek-

ing information of this kind, a set of formulae, which are

generally applicable to this class of work, being particularly

connected with flanging, i. e., where the metal is turned up
around a former. We make this distinction as between metal
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formed In this way and that drawn through a ring, which is

commonly known as "drawn" work. This formula has been
repeatedly tested in the practical designing of dies for a wide
range of work and found perfectly satisfactory.

In cases of doubt connected with the forming or flanging

of diflicult sheets, a small set of dies, made to a scale size, of

hard wood, and used to flange a piece of sheet lead, of also a
proportionate scale thickness to the full size sheet, has been
found very satisfactory, and owing to the fact that annealed
sheet lead. In its action, is analogous to a sheet of boiler steel

of full size heated to 1,700 to 1,900 deg. F., the action of the

and rather slow heat The method of delivery of the heat to

the bed of the furnace, in which the sheet is placed, should be

such that no one portion of a sheet can become overheated

by reason of flame contact. In color the heat should be not

exceeding a bright cherry, and in temperature it may range
from 1,700 to 1,900 deg. F., according to the character of the

flanging.

Before flanging the first sheet, the dies should be heated up,

so that their proper expansion, which is provided for in the

formula referred to above, may take place, and the sheets,

when cool will be of the proper size. A common method of

Thenffor Kig.ll

:

W = wS + wand

B = W 2.4T = W - 2U.

U:

U'

Values of letters used in formxilee :

w = Size of fiangred sheet or any portion of it

when cold.
R = Radius to outside of flange when cold

.

D — Depth of flange when cold.
T — Thicliness of shct-t when cold.
W'= Size of female die when cold.
B = Size of male die when cold.
C = Clearance between male and female dies

when straight and when cold.
U = Clearance when curved and edge upset.
U'— Same when stretched.
S = .0078" per inch allowance for contraction of

sheet.
All dimensions in inches or decimals of an inch.
For general proportions of male and female dies:

H = 2.1 D; F = 2.1 D; P = 1.2 D and d = 1.5 D.

Note. -For ordinary practice and for radaii not less than 3' or more than 15" and when "D" does not
exceed 4"—*'U" can = 1.27T. The female die decides size of sheet and all allowance for clearance roust be
made on male die.

(5 X .0649 \

1.2-(^^0
For Fig. 2: W = wS + w and
B = W-(1.2T X 2).

C = 1.2T.

Formulae for Dies for Flanging Sheet Steel.

lead in these dies can be taken as a guide indicating the action

of the full size sheet in regularly designed dies for a similar

shape. The stretching or upsetting action of the piece of lead

used as an illustration in these small dies can be very readily

noted if the sheets when flat, and before being formed are

laid off in small squares of some convenient size. The distor-

tion of these squares after the flanging of the model sheet will

graphically indicate the distortion of the metal, and will be

analogous to what will occur in the full size sheet in regularly

designed dies.

The flanging press should be located in front of the furnace,

with a sufficient space between it and the furnace to allow of a

generous sized iron straightening floor. Convenient lifting

facilities should be provided for handling the dies, and also, in

the case of heavy sheets, an overhead rail or some satisfactory

form of quick moving crane for handling the sheets from the

furnace to the press, it being important to place the sheet in

the dies as quickly as possible after it leaves the furnace, for

the best results.

The furnace should be provided with a level, flat floor, pref-

erably of fire brick, and may be heated by either coal, burned
in a separate regenerative chamber, producer gas or oil. The
construction should be such as to provide an evenly distributed

doing this is to heat the first sheet and place it on the dies

without flanging until the dies become sufficiently hot. Be-

tween the operations of flanging the dies should be thoroughly

wiped on their friction surfaces with some heavy oil, with a

hand mop.

The operating levers and the operator for operating the

press should be as close to the press as possible, so that the

various stages of the operation of the die in performing the

work may be closely observed. A center mark placed on the

sheets, and corresponding center marks on the dies, will great-

ly facilitate the centering of the hot sheet on the dies and

save time. The larger sheets, after being flanged, will be found

more or less out of true on their flat surfaces and will re-

quire straightening. The iron straightening floor referred to

is provided for this purpose, and this work can be done with

the remaining heat in the sheet after flanging.

All flanged sheets should be thoroughly and carefully an-

nealed after they are finished and before being placed in the

boiler. Flanging by power being practically one operation,

will undoubtedly introduce into the sheet less local strains than
would be the case with hand flanging, and such as it may pro-

duce are effectively removed by the careful annealing sug-

gested.
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Dies for Machine Flanging.

The accumulation of dies for this character of work, unless

they are carefully designed, with a view of preventing unnec-

essary duplication, becomes a serious matter, as they occupy

considerable space and represent a large investment.

Figures 12 to 17 inclusive illustrate a convenient way of

making some of the more intricate forms of these dies in sec-

tions, permitting the introduction of liners for change of di-

mensions, and new pieces of irregular shape where the outside

shape is changed. These are also intended to illustrate a con-

venient record of the dies themselves, which the writer has had

in operation for several years, and found perfectly satisfactory.

Each one of the diagrams is intended to show only the castings

used for that particular die and class of engine. In each case

where this same die would be used for another class of engine

another diagram is provided. These diagrams should bear all

of the information which would be vital as a matter of record

of the dies, and they should be accompanied by tables of the

parts, numbered, and by the use of a gauge on the flanging

press blank spaces, giving pressure required to raise the dies

and table per square inch, and also to do the work of flanging,

may be filled in. This will become a source of data in connec-

tion with the question of power required for this kind of work

and a means of comparison in questions of flanging new work

not as yet tried.

These dies may be designed so as to reduce the amount of

machine work in their construction to a minimum, and this is

specially true where they are made sectional, it being only

necessary to have them cast of the proper shape and as smooth

as possible. A file finish on the friction surfaces In most cases

will be found sufficient, and while it undoubtedly absorbs

somewhat more of the power of the machine, the saving is so

great compared with this advantage that the method becomes

an economical one.

The speed with which the dies are brought together has a

very important bearing upon the success of the work, and in

some cases it will be found that better work can be done, as

regards the tucking up of corners, where a large amount of

metal is to be upset, by changing the speed of the table, or

opening the operating valve only partially, as may be deter-

mined by experience. We have known cases where dies

thought to be defective have proven perfectly satisfactory by

merely changing the speed of travel of the table.

The following formula will be found of assistance in deter-

mining the greatest depth of flange permissible for good, aver-

age work:

"ia.

F=D-|-l-3 R=14 times T or thickness of sheet.

It is true that in some cases greater depths than this can

be flanged, but its continuance cannot be relied upon. Gen-

erally speaking, unless the radius is excessively large, the

depth of flange which may be successfully made without ex-

cessive buckling will not exceed 14 times the thickness of the

sheet. Where it is desired to secure a greater depth of flange

than this, it may be secured by drawing instead of flanging, the

ordinary form of dies consisting of an upper ring, which is

practically a female die, a lower or clamping ring and a male

die, which in its shape conforms to the inside shape of the

sheet to be produced. In the case of thin material, unless

extra care is taken to work the sheet very quickly, consid-

erable difficulty will be experienced in removing the sheet

from the male die after it has been drawn in this way. This is

especially true where no taper has been allowed in the male
die, and which in some work is objectionable. A convenient

way of getting over this difficulty is to leave sufficient stock on

the blank so that, when it is formed up to the proper depth of

flange, there will still be a small amount, either remaining in,

or only partly removed from the female die, making the hold-

ing-up ring of such a size that this excess material will present

a larger diameter than the outside diameter of the finished

piece, and will in this way act as a stripper on the male die.

The excess material is so very slight that its loss as scrap

is a trifle compared with the lost time and annoyance of re-

heating the sheet after it has shrunk on the die.

Interchangeability and Templets.

With comparatively few exceptions, templets for location of

punched holes may be omitted where satisfactory spacing

punches are provided. A complete system, however, of tem-

plets should be prepared, with the view of securing absolute

interchangeability in a large number of duplicate parts for

the same type of boiler. These templets may either be made

from a special material, ordered for the purpose, or In some

cases, where this expense is not warranted, they may be made

from one set of sheets, which will be finally used for the last

boiler on that order. The checking of these templets should

be done by at least two men thoroughly conversant with their

use, to prevent any possibility of error. With properly pre-

pared templets and careful supervision of detail, all of the

sheets in the boiler, when delivered to the fitting up depart-

ment, should be Interchangeable. A practical demonstration

of this, covering a period of several years, has more than

proved to the writer that, following modern methods, there is

no necessity whatever of putting up and marking off sheets,

which is still a frequent practice in some boiler shops. All

of this excessive rehandling can be avoided by the templets

referred to. In the case of holes in connecting or throat sheets

for barrel and fire box connections, these throat sheets may be

placed on a surface plate, properly leveled and lined up, and

the holes laid off, both for the barrel connection and the fire

box connection on parallel planes. As the holes in the fire

box and the barrel have been previously accurately punched

to templet, there is no reason why this hip or connecting sheet,

having been fianged in dies which produce them all in dupli-

cate, should not be interchangeable on all boilers of the same

type, and when once placed in position remain there.

The use of heavy sledges in ijonnection with the fitting up

should by all means be prohiDited, as the high grade of ma-
terial used in present boiler construction does not admit of

punishment of this kind, and in thick sheets the vibrations set

up by repeated blows of a heavy sledge are very apt to crack

portions of them, especially through the holes.

Sheets that have not been properly formed should be re-

formed after being heated, and no attempt should be made to

do either this work or scarfing cold. Not only does the heat

in the case of fire box sheets have considerable to do with the

efficiency of the scarfing, but the location of the anvil at which

the scarfing is done. We have known of one or two cases

where fire box material of excellent quality has been con-

demned as being too brittle when the only reason why it failed

or cracked in the scarfing was because the anvil on which the

scarfing was being done was located too near a door; it being

in the winter-time, the cold draught across that portion of the

sheet allowed it to cool too quickly and gave opportunity for

cracking.

Tack bolts should be placed in at least every other hole on

the more important sheets when they are fitted up and tightly

drawn. All barrel sheets and side sheets should fit sufficiently

close, without straining seriously, to permit of a flat gauge,

0.015 of an inch in thickness to go no further than the center

line of the first row of holes.

On the mud ring, in addition to the inside and outside the

front and back surfaces of the bottom should be finished, and

the templet used for laying off the holes in the side sheets

should have points of contact with these bottom surfaces. As
the side sheets themselves are laid off with reference to a cen-

ter line, it will be obvious that when the mud ring is in place

these finished places will answer as datum points to work from
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in lining up the barrel. The same thing Is true with reference

to the front end extension and its rings, and the result will be

that when the boiler is connected up the center lines will co-

incide, and the center line of the boiler will bear a definite

relation to the surfaces of the mud ring and will be similar on

all boilers of the same design. The absolute accuracy of this

metho<i of lining up permits of the chipping of the cylinder

saddles to a templet without incurring the lost time usual in

placing the boiler on the frames, marking off and blocking up.

This will be explained further in connection with the use of

templets in the erecting shop.

rivets machine driven is as reliable as first class iron rivets.

A rapid distortion at one operation of the steel formed head

is more than liable to reduce the tensile strength of the head;

in other words, were the steel rivet driven by hand the bead
would be stronger than when driven by machine, and the

contrary would be the case with the iron rivet. This is well

recognized on conditions where snap riveting is required and a

leakage of the rivet in service requires calking. Under these

conditions the steel rivet will stand more calking than the iron

rivet, for the reason that the working, due to hard drivinj?,

has a refining effect, on the steel, and seems to improve its

Fig. 12.-IVIale Die, Back Head.

lAJOse I'itfy
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Fig. 13.—Female Die. Back Head.

4

i- J.S»2

1

..t?

•U'-iail I—

-ax- 1- - ,r II

-..;t7l< ^_

Fij. 14.-Holder Plate.

Gauge and surface cock holes and various other holes lor

connections on the back head are provided in the templet and
punched in the sheet In the boiler shop; also certain holes for

cylinder saddles in the front end.

Riveting.

Where possible the contact surfaces of riveted joints before

riveting should be thoroughly acid-washed to remove any ex-

cess scale. After the sheets are thoroughly bolted up and
rigidly held in place, the intermediate holes may be reamed
to the proper size and the bolts in the other holes inserted suc-

toughness; whereas the distortion and twisting of the grain

of the iron rivet in driving seems to weaken instead of

strengthen It.

The heating of the rivets should be done in such a way as to

give the minimum amount of scale, and every precaution

should be taken to free them from scale before being driven.

The interposition of this scale between the rivet and the sur-

face of the hole and the head of the rivet and the surface of

the sheet is frequently the cause of leakage and loose rivets.

All riveting, as well as the character of fitting up, fitting up

/^-
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these lines. When it is borne in mind that the greatest valua-

tion, without counting an additional thread, cannot exceed

1-24 of an inch, it will be obvious that not only

must the side sheets be absolutely right, but remain in that

position against the action of the tap, which, while tapping

the outside side sheet, is frequently starting the first threads

on the inside side sheet, with all of the severe resistance of a

feed of 1-12 of an inch, and we have seen cases in which, fol-

lowing the tapping of each hole, the stay bolts themselves

were inseiled and a straight-edge, placed on the inside side

sheet before and after the row of bolts has been inserted, indi-

cated a variation of at least 14 -inch out of a straight line.

This can be and should be prevented by cai'eful supervision o£

this part of the work and the insertion of either cross spacers

to prevent this thrust, or, at satisfactory intervals, stay bolts,

which would act as stays, keeping the sheet in a perfectly

straight line, and consequently normal.

The riveting up of stay bolts after insertion is too frequently

considered such an ordinai'y form of labor that not enough

attention is paid to it, and we have noted cases in which the

bolt had been sufficiently hammered, not only to upset thor-

oughly the threads into the threaded portion of the sheet,

but to increase the diameter of me bolt beyond the sheet.

We cannot conceive that this bolt would have the maximum
life at the juncture of the sheet and the bolt, or the point

where this upsetting takes place.

The common method of holding up on these bolts while

being riveted does not permit of a perfectly uniform resist-

ance against the end of the bolt on the inside of the fire box.

The space being somewhat contracted, there are only a few

points in which a man can assume a position of greatest pur-

chase on the lever bar. The result is that at these points the

bolts are riveted up with one resistance, and at other points

with a different resistance. The disadvantages of this will

also be obvious. A very simple and efficient form of pneu-

matic holding up arrangement has been introduced for this

purpose, and to a very large extent will overcome the factor of

unequal resistance while hammering up. It is our opinion,

however, that these bolts get entirely too much hammering up,

and a great deal more than what is required if they were
properly fitted in the first place and a correct standard of

sizes of taps maintained. The taps used in this character of

work should be subject to check when in regular service at

least once a week, and the results of the machine used for

threading stay bolts inspected at least once in every ten

hours.
Flue Work.

Another factor entering very largely into the expense of

maintenance and reduction of cost per engine mile is the

character of flue work. This department should be in charge

of a competent man, who gives it his sole attention, and one
sufficiently ambitious to thoroughly follow up all of the

detail. It is not necessary to safe-end flues in new work. The
material in the body of the flue, if sufficient for proper length

of service, should be good enough to take the place of a safe

end.

All of the tools used in this department should be of such a
kind as will give the least iwssible variation in sizes, due
to wear, in the preparation of the flues. For the swaging the

use of hollow dies has been found decidedly advantageous over

the ordinary and older methods of doing this work. These
dies are very efficiently used in a machine operated by com-
pressed air, and not only maintain their size, but give an abso-
lutely unform result in the work.

Particular attention should be given to the maintenance of a
standard in the shop of the Prosser expanders used, and a
frequent inspection of these will go a long way to prevent the
introdu.ction of defective work due to the usage of tools of

this kind worn and unfit for service, but apparently in perfect

condition, until standard gauges are tried on them.
The general use of pneumatic appliances for reaming, tap-

ping, beading, calking and doing a great variety of small work

in connection with boiler construction, will prove vei-y advan-

tageous in the interest of economy.

(To be Continued.)

NEW RULES FOR CONSTRUCTING MARINE BOILERS.

According to a circular recently issued by the Treasury De-
partment, Steamboat Inspection Service, all boilers built for

marine purposes after July 1, 1898, shall be required to have all

the rivet holes [in the shell] "fairly drilled" instead of punched,
and the longitudinal laps of their cylindrical parts double rivet-

ed, to be entitled to 20 per cent, additional pressui-e. (Also that

steel plates of one-half an inch thickness and over for all boil-

ers shall have all the rivet holes in the shell "fairly drilled" in-

stead of punched.)

No braces or stays hereafter employed in the construction of

boilers shall be allowed a greater strain than 6,000 pounds per

square inch of section, and no solid or hollow screw stay bolt

shall be allowed to be used in the construction of marine boil-

ers in which salt water is used to generate steam unless said

screw stay bolt is protected by a socket. But such screw stay

bolts without socket may be used in staying the fireboxes and
furnaces of such boilers and elsewhere when such screw stay

bolts are drilled at each end with a hole not less than one-eighth

inch diameter to a depth of at least one-half inch beyond in-

side surface of sheet, when fresh water is used for generating

steam in said boilers (to take effect on and after July 1, on all

boilers contracted for or construction commenced on or after

that date). Water used from a surface condenser shall be

deemed fresh water. The flat surface at back connection or

back end of boilers may be stayed by the use of a tube, the

ends of which being expanded in holes in each sheet beaded and
further secured by a bolt passing through the tube and secured
by a nut. An allowance of steam shall be given from the out-

side diameter of pipe.

For instance, if the pipe used be 1^4 inches diameter, outside,

with a IVi-inch bolt through it, the allowance will be the same
as if a 114-inch bolt were used in lieu of the pipe and bolt. And
no brace or stay bolt used in a marine boiler will be allowed
to be placed more than 10V4 inches from center to center to

brace flat surfaces or fireboxes, furnaces and back connections;

nor on these than a greater distance than will be determined by
the Board's formulas, flat surface on heads of boilers may be
stiffened with doubling plate, tees, or angles.

Electricity is largely used for working the cranes at the

Crewe shops of the London and North-Western Railway, the

equipment having been briefly described in "The Practical

Engineer." The motors have field magnets of the Manchester

type, with Paccinotti armatures. In starting a motor, a variable

resistance is switched in to uiminish the starting current, be-

ing cut out when the motor is fairly running. All the motors

used are designed to run at 1,500 revolutions per minute, the

speed being afterwards reduced by worm gearing. In the case

of the 30-ton cranes used in the erecting shops for lifting loco-

motives, the load is lifted at a speed of 2 ft. 6 in. per minute

at an expenditure of 70 amperes at 120 volts. The long trav-

eling ia performed at a speed of 100 ft. per minute, with an
expenditure of 60 amperes at 120 volts, and the cross traverse

at a speed of 50 ft. per minute, with an expenditure of 30 am-
peres at 120 volts. In the case of light weights the speed of

lifting is 10 ft. per minute. In the case of the 15-ton crane,

which has been provided in connection with a boiler-riveting

plant, the crane is 50 ft. above the floor level, and all its move-
ments are controlled by switches on the ground, a magnetic

brake being provided on the armature shaft to arrest the mo-
tion as soon as a rivet hole has been brought into place for

the closing of the rivet. The cost of repairs has, Mr. Webb
states, so far been very small ; no renewal of commutators has

been necessary, but they are lightly skimmed up in the lathe

about once in twelve months. The carbon switches and
brushes are renewed once in six months.
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NEW FREIGHT TRUCKS.—LOUISVILLE
RAILROAD.

ft NASHVII.l.K

The drawing of new freight trucks in use on the Louisville

& Nashville Railroad, from which the accompanying engrav-

ings were made, was received from iWr. Puiasl<i Leeds, Super-

intendent of IVIachinery.

^rv /

^a^^J

Truck Fitted with Wooden Bolster.

The trucks are of the diamond, arch bar type, designed with

the special olsject of bringing the bearing low enough to admit

of using an efficient depth in the body bolster.

Three forms of truck bolsters are shown; one is the Betten-

dorf, another is of cast steel and the third is of wood, with

truss rods. The different arrangements of springs are also il-

Showlng Steel Bolsters and Spring Plank.

lustrated, and it will be noted that the spring plank is in the

form of a channel of cast steel, the web of which is %-inch

thick, the ends being formed to receive tlie arch bars and col-

umns. This form was chosen in order to obtain room for the

5% by 7-Inch springs and at the same time to get the brake

beams as nearly opposite the centers of the wheels as possible

with a reasonable wheel base. The brakes are hung from the

top of the bolster in order to get the benefit of the springs

iu the brake connections. The form of this spring plank no-

cessitated using cast steel and Mr. Leeds is now considering

the advisability of extending the castings with wings under

the columns in order to have the lips over the lower arch

bar, now formed by the columns, as integral parts of the spring

plank, furnishing a rigid guide for the arch bar 23Vi inches

iu length, which ought to serve the Important purpose of

keeping the truck square. This spring plank was designed so

that it will meet the requirements of new trucks and It will

also go iu all the old trucks used on this system, all of which

have a distance o£ 14 inches between the columns. The form

oi: the spring plank gives it sufficient strength without undue

weight, and to make it lighter large holes are bored through

the web at intervals, as shown. It weighs 230 lbs., and the cast

bolster weighs G5U lbs.

The wheel bases of these trucks are 5 ft. 3 in. and the height

from top of rail to lower face of center plate is 28% inches

for the wooden bolster, 28 V4 inches for the cast steel bolster

and 27% inches for the Betteudorf bolster. The National

Hollow and the Sterlingworth brake beams are used.

The use of cast steel bolsters on this road is experimental as

yet, they ai-e to be used under lUU furniture cars now building.

Mr. Leeds favors the cast steel bolster of the box form as being

well adapted to resist all of the strains brought upon it, both

vertical and transverse. The bolster and spring planks which

have been made from this drawing and put into service were

made by the Shickle, Harrison & Howard Iron Co. of St. Louis.

LOCOMOTIVE DESIGN.

The Working Stress of Materials.

By Francis J. Cole.

Crank JPins.

(Continued from page 125.)

A crank pin may be designed correctly for the stress at the

wheel fit and yet be so reduced in size for the rod bearings as

to fall below the curve of a beam of equal strength. When
this occurs the greatest stress will be at this point instead of

at the face of the wheel. This is shown in Fig. 7, the dotted

lines indicate the shape of a solid circular beam of uniform

strength, fixed at one end and loaded at the other with a

single load W. The maximum bending moment at A Is W 1.

For different points along its strength, this decreases directly

as the distance from the load W. The form of a beam of this

kind is a cubic parabola and the formula for its various diam-

eters is:

32 w
V':= X

a f

In which:
y=the diameter for any distance x.

f==the stress per square inch.

x=the distance from load for diameter y.

w=the load in pounds.

It may be also constructed from the diagram Fig. 6 by mul-

tiplying the load by the distance in inches and plotting tha

diameter found in the diagram for the corresponding mo-

ment, at intervals of one inch and drawing the curve to

pass through the points so found. An approximate form given

by Uuwin is a truncated cone, whose small diameter is two-

thirds of the diameter at the point of fixture.

The sizes of the crank pins for bearing surfaces must also

be considered. This is taken as the projected area, or what

is the same thing, the diameter multiplied by the length of the

bearing surface. While certain pressures are suggested as rep-

resenting what would be the most suitable for the purpose, pro-

viding ample surface with a moderate pressure per square

inch, without going to the extreme in the matter of large sur-

faces, by the use of too large or clumsy sizes, it is often con-
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venlent to know how wide a range may be permitted and still

keep within the bounds of pressures now in use on locomotives

in successful oi)eration. The pressure per square inch of

bearing surface ranges from 3,500 to 5,800 pounds for the front

or crosshead end of the main rod ; about 4,5100 pounds will

be found most suitable for this purpose. The back end of main
rod ranges from 1,350 to 2,670 pounds; about 1,700 pounds will

be found most suitable for this purpose. For parallel connect-

ing rods the range is from 850 to 2,100 pounds; about 1,000 to

1,200 pounds will be found most suitable.

Several instances will now be given of engines which came
under the writer's personal observation for a number of years.

Ten wheel engines, giving six years' service, no breakages
occurred with steel pins of not less than 70,000 pounds tensile

strength. The following were the dimensions: Diameter of

main pin in wheel, 6% inches; to center of main rod, 8^
inches; to the center of parallel rod, 3 inches; diaxneter of

cylinder, 20 inches; sceam pressure, 165 pounds.

Primary bending nioment= 20 =TX 165x8.25=427,432.

20«n-Xl65x3x2
Support of parallel rod= =103,620.

3

Actual bending moment=427,432—103,620=323,812.
Section modulus for 614 Inches diameter=.0982d'=23.97.

323,800
Maximum fibre stress per square inch= -=13,500 lbs.

23.97

Consolidation engines—Hammered iron main pins, several

broke, tensile strength probably about 47,000 to 48.000

pounds per square inch. Diameter of main pin in wheel, 5

1!^ 4"
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the increase of strength or decrease of weight is worth the

extra expense of manufacturing those hollow sections is a

question which at present there is not sufficient information at

hand to answer definitely. Two facts seem clear, however:

First, That with certain methods of treating steel, their use

seems advisable. Second, Where reduction of weight Is abso-

lutely necessary (the decrease in weight is comparatively .small,

however) a two or two and a half-inch diameter hole in all

but the largest engine will be found as large as it is advisable

to use.

An account of the beneficial effect of oil tempering steel

was published some time ago from some tests made on the

Lehigh Valley Railroad of a broken crank pin before and after

belong oil tempered. The following is an abstract of the re-

•ults:

-Test-Dimensions.
P. C. Ex- P. C.

Size. Lengtti Tonsllf Elastic ten- Contrac
in. in. Strpiiplh Ijimtt sion. Hon

8S.970 '
" ~

Remarks.

pm as

as

0.499 2 8S.970 39.880 17.2S 43.50 Specimen cut from pin as
received.

0.493 2 88.460 39.880 17.25 43.50 Specimen cut from
received.

0.500 2 94.220 39.720 16.85 21.49 Specimen cut from pin
recf^ived.

0.498 2 97.540 54.430 23.10 50.31 From piece of pin after bor-
ing hole 2 in. in diameter
and oil-tempering and an-
nealing.

Analysis: Carbon, .53; manganese, .59; phosphorus. .47; sulphur,
.069; silicon, .170.

"The result of oil-tempering and annealing the same steel cut
from the broken pin was an increase in ten.'^ile strength of 7.7 per
cent., in elastic limit of 36.6 per cent., in extension of J4.9 per cent.
and in contraction of area of 39.1 per cent."

Ultimate stren^h ^^^ ""• P*^ square Inch
lOlnng.ation 26.06 per cent.
KLi-stlo limit 67,0001bS. per square inch
ContraoUon 56.46 per cent.

It is a fact, however, that the use of a high grade of open
hearth carbon steel having a tensile strength of from 80,000

to 90,000 pounds, with an elongation of 22 per cent. In two
inches and phosphorus not exceeding 0.05 will give very satis-

factory results, provided the proportions are such as to keep
the fiber stress within reasonable limits. T..arge fillets should

be provided at the wheel fit, collars, etc., and sharp comers

should be avoided whenever steel is used.

Corrections.

Typographical errors occurred on page 124 of our April issue as

follows : In tho .seventh line of the second column for 00S3 d read

0.01)82 d', and in the fifteenth line of the same column

for d = V^- ^-' _
, ready 0.0982 d»

d=:/:^i:.
r 0.0982 .S

(The next subject treated by Mr. Cole will be "Driving

Axles."—Editor.)

BOILER STEEL INGOTS.

By aid of the microscope the Baldwin Liocomotive Works
some time ago traced the causes for the failure of certain

plates of boiler steel which fully met their requirements, both
physically and chemically, to conditions of manufacture which
undoubtedly have an important influence upon the wearing

^mm^tmm^.

B

Sections of Ingots, Reduced in Size.

D

From recent reports and experiments on the characteristics

of steel alloyed with from 3 to 5 per cent, of nickel, commonly

known as "nickel steel," this material seems well adapted for

crank pins, and especially so for renewals in engines which

have been improperly designed, where the length of the pin

or its small diameter produces such a high stress that the use

of the best and strongest material, regardless of its cost, is

advisable, rather than incur the repetition of expensive break-

downs. Nickel steel possesses the valuable property of a

ragged, irregular fracture, partaking more of wrought iron

than the clear, sharp breakage peculiar to steel. A crack onee

started does not seem to extend through the entire piece so

rapidly as in ordinary steel. From specimens tested at the

Watertown Arsenal the elastic limit was over 100,000 pounds,

and the ultimate strength 115,000 to 118,000 pounds per square

inch. Tests of nickel steel used in the construction of the new
locomotiv", at the Purdue University give:

qualities of the plates. A microscopic examination was made
of some plates which had prematurely failed in service, which,
however, had previously met all of the specifications as to

strength, elongation, character of fracture and chemical con-
stituents. It was found that the plates contained minute lam-
inations, which would satisfactorily account for their action in

service, and as they appeared to be due to the presence of blow-
holes and segregation in the ingots from which the plates
were rolled, an experiment was made to ascertain the probable
presence or absence of such laminations in the products of

the various steel manufacturers.

An ingot was ordered from each of sis boiler steel makers,
with, as we understand it, instructions to furnish an ingot
from the regular stock of the works, one that would other-

wise be made into plates, this being done with a view of ob-
taining a fair sample. These sample ingots were sectioned

and the photographs show the appearance of the surfaces of

four of them. The section "A" was taken from the lower
third of a long ingot, while the others were taken at the

centres of ordinary small ingots.

Segregation is apparent in all except section A. but it is most
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marked In section B. All of the sections show blowholes, but

section A the least, and only about the edges, while the others

are badly honeycombed all over. The manufacturer's names
would be exceedingly interesting in this connection, but we
are not at liberty to print them.

This exhibit is suggestive of several important things. The
manufacture of boiler plate is as important as the physical

properties which are usually watched so carefully, because

there appears to be danger of mechanical defects in the pro-

duct which the usual tests do not expose. There is apparently

good reason to believe that all such material should be rolled

from large ingots, from which very large crop ends should

be cut in order to avoid the segregation and honeycombing
in the portions of the ingots that are used for boiler plate. In

view of the higher boiler pressures and the evident tendency

to increase still further (we know of one road contemplating

using 225 pounds per sq. in. and throttling down to 175 pounds
before the steam enters the cylinders) there cannot be too

many precautions taken to avoid causes for failure of the

plates. If these photographs show current practice among
steel makers, and we believe they do. radical improvements in

the making and rolling of ingots cannot be introduced too

quickly and the manufacturers of these spongy ingots should

lose no time in making and rolling ingots like the one in the

section at A.

HOLLOW, NICKEL STEEL DRIVING AXLES AND CRANK
PINS—PURDUE EXPERIMENTAL LOCOMOTIVE.

In the illustrated description of the new Purdue laboratory

locomotive in our January issue of the current volume the hol-

low nickel steel driving axles and crank pins furnished by the

Bethlehem Iron Company were mentioned. It was noted that

the great mortality of these parts of locomotives has led en-

gineers to seek for some metal of high elastic limit and elonga-

tion that would resist the severe alternating stresses to which

they are subjected. The accompanying drawings show the de-

signs adopted for these parts, the material used having the

not only restores the ultimate strength and elastic limit, but

increases the elongation and contraction very considerably.

When it is remembered that a severe compressive stress,

sometimes closely approaching the elastic limit, is applied to

the metal of pins and axles by forcing them into wheels, it is

not surprising that their life is short at the point where this

stress is applied. For such service as is required of crank

and crosshead pins, axles, piston and connecting rods, and all

forgings subjected to stresses alternating from tension to com-
pression, a metal possessing the very highest elastic limit pos-

sible should be supplied. Such a metal can now be obtained

by an alloy of the steel and a low percentage of nickel, and by

oil tempering. Test bars of this metal, i^ inch in diameter and

2 inches long between measuring points, show the following

physical properties:

Tensile strength 80,200 to SO.OO-'J lbs. per sq. In.

Elastic limit 50.000 to 60,000 lbs. per sq. In.
Elongation 25 to 22 per cent.
Contraction 60 to 50 per cent.

Many railroads are now taking up the use of this metal gen-

erally, having tested it experimentally and found to their sat-

isfaction that by a small initial increased expense they can

save largely by having fewer breaks with their attendant de-

lays and damage.

A high price is paid for coal In the California Mountains.
The Consolidated Coal Company, whose mines are on the Bal-
timore and Ohio Railroad near Cumberland, Md., ship consid-
erable coal to San Francisco for smithing purposes, and the
cost of the coal at the mines and the price at which it is sold

to consumers in certain parts of California has developed an
Interesting situation with reference to transportation charges.
The company gets 85 cents a ton for the coal at the mines and
then it is sent over the B. and O. to Locust Point, where it Is

loaded on vessels and goes around the Horn to San Francisco.

From there It Is shipped by rail to the interior points, and then

;

•

—

7ii'
—>
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THE "KENTUCKY" AND "KBARSARGE.'

These two battleships, built from the . same plans and
launched at the yard of the Newport News Shipbuilding &
Dry Dock Company at Newport News, Va., March 24, were
authorized by act of Consress approved March 2, 1895, the con-

tracts being signed January 2, 1896. When completed they will

have cost about |4,000,000 each, and for their draft will carry

are twelve 6 pounders and eight more of this size are located

on the berth deck, forward and aft. A number of l-pouaders

and Catlings are provided for the fighting tops.

The armor of the 13-inch turrets is 15 Inches thick, except

in front, where there is an additional two Inches. The armor
of the 8-lnch turrets is 9 Inches, except In front, where It

is 11 inches thick. The main turrets are of the elliptical

type; they are oval in plan, with the front plates Inclined

lUnited States Battleships
"

the heaviest batteries afloat. There Is no premium upon speed

obtained in excess of the requirement, but a forfeit of $100,000

per knot is imposed for failure to obtain the specified speed

of 16 knots. The most remarkable feature of these ships Is the

double decked turrets, the lower ones carrying 13 inch guns
and the upper ones 8 inch guns. There are five torpedo tubes,

two on each side and one at the bows.

The chief features of the ships are given in the following

table:

Waterllne length 368 feet
Beam 72 feet 2% inches
Draught 23 feet 6 inches
Freeboard forward 14 feet 3 Inches
Freeboard aft 13 feet 3 inches
Displacement 11.525 tons
Speed 16 knots
Coal supply 410 tons
Horsepower 10,000

Armor, nickel steel

:

Waterllne belt 16V4 inches
Side armor above belt 6 inches
Turret armor 17 and 15 inches
Barbette armor 15 inches
Conning tower 10 inches
Protective deck 2% inches
Armament:
Main battery 4 13-inch guns
Subraain battery 4 8-inch guns
Secondary battery 14 5-inch R. F. gTins

20 6-p'nd'r R. F. guns
The small diagram of the gun plan of the "Indiana" serves

to illustrate the contrast between her class and that of the

new ships. In the "Indiana" eight 8-inch guns were mounted

in four turrets at the corner of the central armored battery,

for the purpose of training four guns on either beam or six

guns directly ahead or astern, but in practice It was found

that these guns interfered with the use of the 13-inch guns,

and in the new ships the double deck plan was adopted. This

arrangement is a bold venture, which is considered decidedly

questionable, owing to the liability of disabling four guns with

one successful shot.

ThQ broadside battery of the new ships of fourteen 5-inch

rapid fire guns is a noteworthy feature. Each of these guns

fires through an arc of 90 degrees, and the gunners are pro-

tected by 6 inches of Harveylzed armor. On the deck above

Kentucky" and " Kearsarge,"

slightly and the rear plates vertical. This is an improvement
on the old form of circular turret, in which there was more
room than necessary at the side and too little at the rear of

the guns. There are three sighting hoods, one in the centre

for the man who operates the turning machinery of the tur-

ret and one on each side for the gunners.

The conning tower is just below the pilot house and abaft

the forward turret. It will have armor 10 Inches in thick-

ness, with a tube 7 Inches thick leading down through the

armored deck, for the protection of the usual mechanical and

vocal means of communication. The ships carry two military

Cun Plan of the "Indiana,"

masts, each of which is fitted with electric signals. The lower

masts serve as air shafts.

The ships will be driven by twin screws, actuated by triple

expansion engines of the direct action, vertical, inverted type.

The cylinders will be 33%, 51 and 78 inches In diameter, re-

spectively, with a common stroke of 48 inches. They are de-

signed to develop, together with the auxiliary engines for the

air and circulating pumps, a collective horse power of 10,000,

when making 120 revolutions a minute. Steam will be fur-

nished from five boilers, three double-ended and two single-

ended, in four water-tight compartments. We illustrated one

of the single-ended boilers in our issue of June 1897, page 198.

The working pressure will be 180 pounds to the square inch.

There are to be 90 auxiliary engines. The turrets and ammuni-

tion hoists will be operated by electricity.

The hulls are built of steel throughout, and are double, con-

sisting of an inner and outer shell, spaced apart a little over

three feet by the longitudinal girders and transverse frames.
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At their intersections the frames and girders are riveted to-

gether and their flanges are riveted to the inner and outer

shells, forming a series of water-tight cells, which will tend

to restrict the damage and localize the effect of a slight colli-

sion or of striking some submerged obstacle. The double hulls

round up into the sides of the ship and end in a shelf four feet

below the load water line at mean draught. This shelf serves

as a support for the side armor belt. This belt is IVz feet in

mean depth, with a maximum thickness of I6I/2 inches at the

top, tapering to 9% inches at the bottom. At the water line

on the mean draught it is 13% inches thick. When the ship

has her normal supply of 410 tons of coal on board ZV2 feet

of this belt of armor will show above the water, but when she

use of the present M. C. B. kej', the top of which presents a

convex surface for the box to rock upon, and any tendency of

the box to take an inclined position hy reason of any of

the above mentioned causes immediately shifts the position

of the load away frsm the center of the journal bearing key,

thereby raising the unit pressure to such a degre as to ma-

terially affect the lubrication of the journal. With the

constant increase in speed of trains, particularly of freight

trains, and the increase of capacity of freight cars, together

with the tendency toward insisting that cars shall carry their

maximum tonnage, it becomes necessary to eliminate every

factor that in any way contributes toward increasing the fric-

tion between the journal and its bearing. When a uniform

LONGITUDINAL SECTION

3iimmm.
:T:^i^^

ENLARGED SECTION
OF WEDGE

CROSS SECTION

Adjustable Journal Bearing KeySi

is loaded to her total bunker capacity of 1,210 tons, only 2 feet

of the belt armor will be above the load line.

A belt of nickel steel 5 inches thick rises above the main belt

of side armor and extends up to the level of the main deck

and runs fore and aft from the center of the forward barbette

to the center of the after barbette. From the main side armor

belt there rises a protective steel deck, which slopes at the

sides down to about the water line, and rises in the center of

the ship a little above the water line. On the slopes forward

of the machinery and boiler spaces this deck is 3 inches

thick; aft of the machinery spaces it is 5 inches thick, and

on the flat it is 2% inches. Above the protective deck cof-

ferdams are worked inside the casement armor, extending

fore and aft along the sides of the ship about the machinery

spaces. These are filled with compressed, flreproofed, Ameri-

can cornpith cellulose.

These ships have light draft, small area exposed as targets,

heavy armor, large guns, and fair speed, which they will be

able to attain with comparative ease. They will carry enough

coal to steam 6,000 miles at ten knots per hour, and 4,000 miles

at 13 knots. They will be fitted up as flagships, and the full

complement will consist of 40 ofl[icers and 480 men.

ADJUSTABLE JOURNAL BEARING KEYS.

The object of the design of journal bearing key illustrated

in the accompanying cuts was to insure having at all times,

and under varying conditions, a uniformly distributed load over

the entire length of the journal bearing. Very little atten-

tion has been given this feature of journal bearing keys in

the past, if we may judge from the number of such that meet

these requirements when trucks are new and in perfect condi-

tion, but do not provide means for successfully overcoming

the poor conditions more frequently met with which develop

later in the service of the truck.

Among these conditions may be cited the spreading of

pedestals or bottoms of truck frames; equalizers or box springs

out of position and bearing faces of equalizers not in parallel

planes, all of which tend to throw the journal box out of its

normal position and to apply the load to the journal bearing

key at a point on one side of the center of the journal.

An eccentricity of bearing of the load often occurs with the

unit pressure can be maintained over the entire length of jour-

nal bearing, under reasonably poor conditions, one of the worst

factors causing "hot boxes" will be removed.

In the key illustrated, which is the joint invention of Mr.

A. M. Waitt and Mr. H. F. Ball of the Lake Shore & Michigan

Southern Ry., the adjustment, to suit the irregular positions of

the box, is obtained by means of a sliding plate, interposed

between two other members which practically conform in out-

line to the M. C. B. standard key, their external dimensions

being exactly the same.

The slide plate is made either of a segment of a cylinder,

or of a segment of a sphere, in shape, the first mentioned fur-

nishing adjustment lengthwise of the journal only, while the

latter gives adjustments in both directions. The three mem-
bers are loosely connected by a rivet, simply for ease in han-

dling. No strain is put upon the rivet in service.

This key provides a maximum bearing surface for the box to

rest upon, it adjusts itself permanently to the variations in

the position of the box, allowing the brass to maintain its

normal position with respect to the journal, and at the same
time presents a solid mass of metal through which the load

is transmitted to the journal, practically the entire length of

the key. This latter feature aids materially in stiffening the

brass when it becomes worn thin.

Mr. Waitt informs us that these keys have given exceedingly

good service for many months on the Lake Shore road, and
that in several cases of cutting and heating with the ordinary

wedge the bearings were found to be worn from % to 3-16 in.

thinner on the inside than on the outside edge. Upon the

application of the self-adjusting wedge to these boxes the

uneven wear and also the trouble from heating and cutting

disappeared.

SHIP CANAL—BLACK AND BALTIC SEAS.

In some of the foreign technical papers statements have been

printed in regard to the beginning In the spring of the present

year of work on the construction of a ship canal between the

Black and Baltic Seas. The canal was supposed to be large

enoug-h for the largest ironclads, and 17 great cities were sup-

posed to be planned along its course. We are informed by a

note in the "Messenger of the Russian Ministry of Ways and
Cotnmunications" that there Is not the slightest foundation for

such reports.
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ELECTRIC CRANES VS. TRANSFER TABLES.

Editor "American Engineer;"

1 have read the article on Cranes vs. Transfer Tables," page

126 of the April issue of the "Anierican Kugiueer."

The question is covered quite fully in the article as written;

and there does not seem to be anything further to be said on

the subject, for the reasons as explained in the article, that in

building new shops where there is ample room for placing

tracks conveniently, it is preferable to use tracks as suj'sesled

and dispense with the transfer pit, necessary table, etc. The

subject is aptly explained in the sentence, "Overhead cranes

may be regarded as transfer tables placed Inside and overhead;

while they perform the only function a transfer table is capable

of, they are also in constant requisition for lifting the heavy

details of tlie engines." Nothing more can be said on the sub-

ject. JOHN FL.AYER,
Supt. Machinery, Atchison, Ttopeka & Santa Fe Railway.

Topeka, April 7, 1898.

Editor "American Engineer:"

When the volume of work is sufficient to warrant the install-

ment of an electric crane, as between that and the transfer table

it is the writer's opinion that there can be but one choice, viz.,

that of a crane. G. W. STEVENS,
Superintendent Motive Power Lake Shore & Michigan Southern

Ry.
Cleveland, April 11, 1838.

Editor "American Engineer:"

I have read the editorial on the subject of "Electric Cianes

vs. Transfer Tables," and 1 beg to state that in my opinion the

advantages of the longitudinal plan is generally ^overdrawn,

and the summary manner in which the old-time trans-

fer table is disposed of by ascribing to it the "limited purpose of

shifting engines sideways" is another illustration of the narrow

channel in which great minds sometimes run. The statement

that the transfer table makes an undesirable break between

shops is true, and this is the only serious objection that can be

advanced. It is also true that the table and crane have certain

functions which are to a limited extent identical, but the pur-

poses of neither one can be altogether performed by the other.

As between the two plans, it is in my judgment largely a

matter of taste and circumstances, each having its own peculia:-

advantages, with the cross track most in favor for the utiliza-

tion of space and convenience. The table, of course, is a neces-

sary adjunct to the cross track plan, and in this connection

cannot prolitably be dispensed with, and there are innumerable

purposes aside from the moving of engines wliich the table will

accomplish with a rapidity not possible with the crane.

JAMES M'NAUGHTON,
Supei-intendent Motive Power Wisconsin Central Lines.

Waukesha, April IS, 1898.

Editor "American Engineer:"

I have read with a great deal of interest the article on "Elec-

tric Cranes vs. Transfer Tables," on page 126 of your April Is-

sue. The views you give on this subject aie full, and coincide

with my views, which are borne out by practical experience.

I must say, that previous to putting up electric cranes in our

shop, at Mt. Clare*, I was a little skeptical about longitudinal

erecting shops, and leaned somewhat towards tlie table and

cross tracks, but the experience I have had since these cranes

have been put in has convinced me that shops with longitudinal

Uacks are preferable.

Our erecting shop Is of the longitudinal kind with three

tracks, one on each side of tiie center tiack, which are used for

erecting purposes. The center track is used for discormecting

engines previous to their being placed on the side tracks, placing

engines on their wheels after being finished and for putting fin-

ishing touches on them.

With the system of longitudinal tracks and electric cranes,

there is very little handling of engines. They are taken off the

wheels, put on blocks on side tracks, and the wheels ai-e picked

up by the crane, put on a car and run to the machine shop. In

the case of cross tracks and ttranster tables, when the engines

•Bee "American Engineer," November, 1897, page 366.

are lifted off the wheels it Is necessary to handle the wheels by

hand on the table.

Another matter in connection with this Is the available room;

with the longitudinal uatka it being much less with the

cross tracks. In our present erecting shop we can put ten en-

gines on each side track and generally have tour or five on the

center track, making an average of 24 engines In a space of 377

leet long and 72 feet wide. If we had this number of engines in

a shop with cross tracks, it would take at least a space of from

uUU to 550 feet long and the same width as the above mentioned

shop in order to get around the engines.

HARVEY MILLLETON,
General Superintendent Motive Power, Raltimore & Ohio Rail-

road.

Baltimore, April 9, 1898.

Editor "American Engineer:"

Your statements in regard to "Electric Cranes versus Trans-

fer Tables," in your April issue, are rather broad, and 1 must

say that 1 cannot altogether agree to them. The so-called longi-

tudinal plan in distinction from what might be called the stall

plan, has certainly many advantages, but in my opinion it is ap-

plicable to shops for new work rather than for repairs. As far

as the actual work done on the engines is concerned, 1 think

that better light can be obtained by use of short stalls or pits

with an opportunity of better taking care of the material

handled without getting in the way of other work. In the longi-

tudinal plan at least one track must be kept clear for its full

length in order to get engines out when they are ready, unless

it is proposed to pick an engine up and lake it over everything

else for the full length of the shop—not an easy proceeding and
one fraught with considerable danger. Very heavy cranes are

needed for tlxis purpose, and a crane large enough to handle a
locomotive in such a manner is entirely too large for ihe greater

pi'oportion of the work to be done.

While a transfer table certainly occupies some room, yet a
certain amount of such room is needed alongside of the build-

ings in order to obtain sufficient light. It is not difficult for men
to cross a transfer table pit, and it is not necessai-y or advisable

that material should have to be carried aci'oss. While a trans-

fer table does not lift the material, it can certainly handle it

more quickly than a crane, that is, such matei'ial as a truck
load of bolts or lumber.

You also lose sight of the fact that very few shops are for

locomotive repairs alone, but must take care of passenger and
freight cars as well, and that you cannot well handle a 7U-foot

passenger car with a traveling crane, to say nothing of a freight

car as a whole.

I presume you know that we are building new shops, and
while we may not be making an entirely "scientific use of the

imagination," as ^we propose to use a transfer table, yet we
think that we have an eminently practicable design, as well as
one which may be operated very economically. Instead of hav-
ing several transfer tables, we have but one, and this one is

nearly 800 feet long, all of our shops being on this single table,

thus overcoming one of the principal dilHculties in the average
shops, i. e., the getting of material from one group of shops to

another except by wheelbarrow. In fact, our plan may be com-
pared with that of one of the modem 20-story buildings if laid

on the ground, our transfer table taking the place of the eleva-
tors and being used in the same way to furnish almost the sole

means of communication between the various departments.
This will, of course, be an electric transfer table of compara-
tively high speed, and there will be a crew on it at all times,

just as there would be on an elevator. It will carry not only
rolling stock but all manner of materials. Of coiu-se, there will

be overhead traveling cranes in the shops and they will be
lighter and consequently much quicker and better adapted, as
I have said, to handle the majority of the work than cranes
large enough to lift a locomotive.

TRACY LYON,
Master Mechanic Chicago Great Western Railway,

St. Paul, April 6, 1898.

Editor "American Engineer:"

1 may say that I am entirely in accord with the short editorial

on electric cranes vs. transfer tables on page 126 of your April
issue, but to follow out the suggestions contained it requires a
long narrow shop building, and when it is a case of very large
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capacity the shop becomes extremely and inconvendently long

whea using parallel tracks. The lay o£ the ground and the con-

sideration of possible futuie extension with increase of capacity

must be considered when deciding between the two plans of par-

allel or cross tracks. In 1S82 the erecting shops at Roauoke were
ai-ranged after full consideration on the plan of parallel tracks,

using rope di'iven overhead cranes, and 1 recollect having a long

discussion with the late Mr. Howard Fry on this same subject

in the fall of 1881 with special reference to the use of rope driven
cranes for this purpose, electric cranes not then having been de-

veloped. R. P. C. SANDERSON,
Division Master Mechanic Norfolk & Western Ry.

Roanoke, Va., April 13, 1888.

BALDWIN LOCOMOTIVES FOR CHINA.

Editor "American Engineer:"
I think the following items of news will interest your readers:

The Itussian Company, of China, has ordered 20 locomotives
from the Baldwin Locomotive Works for the branch line from
Port Arthui- to the main Mandjaiin line.

A combination of American contractors is negotiating in St.

Petersburg for the construction of whaives and docks in Vladi-

vostok, the eastern Russian port on the Pacific.

A. ZDIARSKI.
St. Petersburg, April 6, 1898.

DRAFTSMEN FROM TECHNICAL SCHOOLS.

Editor "American Engineer:"
I have read the first editorial paragraph on page 126 of your

April issue and from my experience I think that there are prob-
ably several reasons for the state of affairs you referred to. In
the first place the young engineers just out of technical schools

are practically of no use in a railroad drafting room. I have
had experience with some of them, who were so utterly con-
ceited that they made themselves nuisances. They have no
practical experience whatever, or at least to such a limited ex-
tent that all you can do with them is to set them at work trac-
ing. With many of them theory predominates and they re-
quire so much watching and instruction that they are more
trouble than they are worth.
Another reason for our difficulty Is that local conditions at the

places of employment on railroads are not always of the most
pleasant nature, and young men with some experience prefer to

go to large cities, rather than to the places where shops are
located and where plenty of hard work but little amusement is

to be obtained. A man with a half dozen years' practical ex-
perience in di-awing office and shop, with good common sense
and but limited technical education, is generally of much more
value to his employer than the man who graduates first in his
class, but has no shop experience or drawing office practice.
We have a good many applications fiom men of the latter kind,
but 1 have always felt obliged to decline to engage them.
April 5, 1898. SUPERINTENDENT M. P.

Editor "American Engineer;"
Youi- inquiry in the April issue, "Why is it with all the tech-

nical schools preparing young engineers, it is so difficult to se-
cure satisfactory draftsmen?" recalls my experience in employ-
ing young men just graduated from technical schools. First,
they were failures as draftsmen and had to be educated to
the business in hand, the defect appeared to have been in
their schooling, and was an illustration of the old issue, "Theory
vs. practice." The young men appeared to be well posted in the
theory of mechanical drawing, and would make a general plan
of the machine when they were made to understand just what
was wanted, and were surprised when the work was condemned
on the ground that it "could not be worked from."
They attempted to show too much; for instance, the plan of a

box car would show the outside siding, then the braces and
studding would appear in dotted lines, the inside sheathing by
other dotted lines; rods and bolts were also dotted, when not to
the front, the result being a tangle of lines which no person
but the maker could understand. Remonstrance would be met
with the Indignant remark, "Why, it is all there," which was
too true.

In making detail drawings they did not understand the im-
portance of making different views, showing all sides and in-

dicating different kinds of material. In laying out a locomotive
frame or car sill showing location of holes, lugs, gains and mor-
tises, the sum total of measurements would sometimes be
greater or less than full length of the piece. Of mortises and
tennons they knew nothing. It was some time before they

could realize that the mechanics who had to work from the

drawings were not draftsmen, or mechanical engineers, and
that plans must be made that could be read and understood by
the ordinary run of shopmen. Where 5U0 or 1,000 were em-
ployed the time of the foremen was too valuable to give more
than a brief space to explain plans and hunt out errors. When
the young men realized how much there was to learn and what
a large world it is, and if they had the energy to work for im-
provement they in time became valuable men.

Utica, N. Y., April 8, 1888. JAMES M. BOON.

Editor "American Engmeer:"
Allow me to offer the following reasons for the condition

stated in the editorial pai-agraph in your April issue: There are

probably a number of reasons lor the fact that difficulty is

found in securing men for such positions as are there mentioned,
among which these may have their influence: Ihe call is, as a
rule, for men who have had some experience in the business

and who may be trusted to go alone in making plans and in de-

signing machinery. The young man just from an engineering

school is usually a fairly good, often an excellent, draughtsman;
but he has still to acquire a knowledge of the special line of

work in which he is to make himself a place. He is not wanted
for purposes of training by those who thus advertise their

needs, but to do work involving experience and cairying with
it responsibilities which the youth just out of college is uupre»

pared to assume.

On the other liand, once these men do secure their positions,

and do acquire so much of knowledge of the special work of an
establishment and so much of experience as makes them capable
of doing work without nursing, and of accepting responsibilities

safely, they are pretty sure to be the men who are the last to

be discharged; since they, more than any other class, combine
theoretical with practical knowledge, are best fitted to meet
emergencies, and to solve new and difficult problems, and thus

are not to be found—at least not so frequently—as the less

fortunate old-style members of the craft. A good man, fltteu

by nature for success in mechanical pursuits, for example, with

the right business qualities and having a good engineering col-

lege training, rarely loses his hold upon business once he se-

cures it. He rarely drifts about very much, and is rarely to be

found by those who seek him in the market-place.

There are, as a matter of course, and pai-ticularly since en-

gineering courses have come to be considered particularly

promising, and especially "chic," many young men, in the aggre-

gate, who go into this work with less fitness for it than for law,

medicine, or even the ministry, and they must Inevitably fall

out again in the process of time and with that evolution that

insures "the survival of the fittest"—the fittest to survive, in

that branch of industry. But these are probably less numerous,
proportionately, than in any other profession; for in no other

professional school is the worthless material pruned out so

mercilessly and so effectually as in the engineering schools.

As evidence of the probable correctness of this supposition, I

may say that I have, for years, been in the habit of keeping two
files, the one of letters from graduates desiring positions; the

other from would-be employers of this class of men. My file of

the first sort contains individual applications in very smalf
numbers; my other file contains letters from employers; and,

often, one such letter will contain applications for two or three,

and sometimes a half-dozen, men. With our graduating

classes—of late years a hundred or more, last year of a hundred
and thirty—there is, necessarily and as would be expected, some
delay, occasionally, in finding just the right peg to fit each
prescribed hole, and now and then an alumnus is thus delayed

in finding his first place; but this delay rarely affects more
than an exceedingly small proportion of the class, and, once a

peg is well fitted in its place, it is apt to stay there, and so

firmly that it is difficult for any chance advertiser for assist-

ance to get it out. I have, for now a quarter of a century, been

sending out men of this class; my dally mall is made up, in no

small proportion, of correspondence with them, but correspond-

ence rarely indicating a displaced peg, and usually simply a

friendly note to tell of progress, advancement, success. There

must be about fifteen hundred young men in "the United States



Mat, 1898. AND RAILROAD JOURNAL. 161

(not a few In foreigm countries and also Including a large pro-

portion nf the now rosrionsiblo nfflri^rs of thp United States

Navy), on whom I have such claims, and many of thorn make a

point of now and then, often at Intervals of years, to be sure,

reporting themselves. In person or by mall; but a letter of com-

plaint with fortune or indicating a failure In life is extremely

rare.

Possibly the fact that, in all Important schools and colleges of

this class, the administration Is accustomed to keep such files

as I have referred to may have something to do with the diffi-

culty mentioned. Mr. Cornell used to say that whenever any-

thing was seriously needed by the university, it might be taken

for granted that "the man is walking around, somewhere, who
wants to provide it, and whose only difficulty Is in finding his

way to it." The real problem, in the endeavor to effect the de-

sired result, is that of enabling the two parties to the needed

contract to find each other.

In so far as defects of preparation give rise to difficulties of

the sort under discussion, they come, usually, of two principal

sources: Lack of natural fitness for the business; lack of ex-

prlence and knowledge of the minor details of the craft. Many
a young man can conduct a steam-engine or boiler trial or

figure out a "oalorimetric analysis," but yet cannot tell what is

meant by a "soft patch." or how to start an engine without

knocking out a cylinder head, or even how to properly lay off

the center lines of his drawin •, or to stretch his paper, or to

decide whether to use "Whatman's" or brown paper. Such
details must come of experience in the apprentice's place, and
no man is safe in a higher position until these things are made
familiar. "Pride goeth before a fall" is a good proverb to be
kept in mind by young graduates. Fortunately, the engineer-

ing graduate is exceptionally sensible and modest—if of the

right material. R. H. THURSTON.
Sibley College, Cornell University.

Ithaca. N. T., April 11, 1898.

RAILROAD CLUB REPORTS.

Editor American Engineer:

A short time ago. one of the technical papers printed a

letter criticising one of the railroad clubs for taking up sub-

jects with which its members were not familiar, and as I am
a member of all of the clubs I was hit by It and felt some-
what hurt. If we do not talk about matters outside of our
regular routine how can w^e avoid becoming very narrow? I

think the author of the letter referred to takes a narrow view
of the possibilities offered by the clubs for the broadening In-

fluences they possess over the members.
I defend the clubs against such criticisms, but I bring up

another matter that Is very troublesome to me and that Is. In
regard to the method followed by some of the club secre-
taries In printing the proceedings. I understand that there is

an association among the secretaries, the object of which is to
unify the methods of reporting the proceedings. I object very
strongly to the printing of advertisements and texts of pro-
ceedings upon opposite sides of leaves of the pamphlets. 1

object to the appearance of advertisements in the proceedings
at all. but especially inside with the part of the pamphlet thut

is supposed to be devoted to the records of the meetings. Thin
practice can not be defended and it Is in such bad taste that
I should think many protests would be raLsed. Who will bind
such papers for permanent record?
Another objection that I will raise is to the lack of system In

numbering the pages of the annual volumes of the reports.
There ought to be uniformity in this respect and each volume
should be paged continuously throughout. I speak from the
standpoint of one who keeps track of all of the -work of the
different clubs and as I keen an Index of the papers and dis-

cussions that I want to refer to again the present practices
are annoying. Then T do not see why members want to see
so much of the minor detail of the discussions of motions on
record. For instance. Mr. Black has not heard from Mr.
White, etc. Who wants his book shelves loaded with this?
In order to avoid the appearance of grumbling without sug-

gesting a remedy, T will recommend the club secretaries to ex-
amine the reports from the different clubs. Tbey will find in

the reports of one of them. It is not n€K?essary to mention
which, all of the features T consider desirable and if the re-

ports are worth printing at all they are worth printing in such
a way as to make creditable permanent records. It is a pity

that at the present time there is only one club whose proceed-

ings are brought out in shape for binding. And yet the dis-

cussions before the clubs are worth permanent preservation.

T wonder that the clubs do not see this point, and If you

desire and do not consider rae too critical you may publish this

letter.

April 10, 1S98

KET WATS IN DRIVING AXLES.

The photograph from which the accompanying engraving

was made was taken from a fractured steel, locomotive driving

axle which had been ninning on the Chicago, Burlington &
Quincy Railroad from May, 1893, until .January 27, 1898, during

which time it had made 217,155 miles, and the journals had

worn from a diameter of 7% inches to 6 29-32 Inches. Thla

mileage is good and the failure is exceedingly Interesting, be-

Photograph of Fractured Axle.

cause it illustrates the great importance of little things in the

designing of such parts, which are not to be offset by using the

very best of material or by enlarging diameters, even to a con-

siderable extent. In other words failures are not always due

to inferior or insufficient material.

In this case the breakage is believed to be due to the form

of the key seat for securing the driving wheel upon the axle,

and a glance at the fractured end shows that it occurred at the

key-way, and probably started aX the inflentatlon left by the

drill point at the end of the key-way, the drill being used to cut

SECTION IthPOUGH

KEY SEA I

.

SHOEING SQUARE END OF

KEY SEAT AS USUALLY MADE.

T.

Improved Method of Cutting Key Ways.

out the end of the slot. Key-ways are often cut in this way, a

drill being entered at the end of the slot while the key-way is

slotted out by a tool that is allowed to "run out" into the

drill hole, leaving a sharp shoulder, as shown in the small

sketch.

A great improvement has been made in the cutting of key-

ways on this road by employing a rotary cutter of the proper

width, and the inner end of the slot is left as shown in the

drawing of a worn driving axle, for the class "A" and "B"

engines of this road. This cutter is 5% inches in diameter and

tapers the end of the slot in such a way as to avoid the sharp

corner of the other method. This is a matter of design which

appears small at first, but it is clearly of very great im-

portance.
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The usual drop test for couplers is to drop a weight of 1,640

pounds three times upon the guard arm from a height of three

feet and give subsequent drops of five feet until the failure

occurs. This test, however, is not endorsed officially by the

M. C. B. Association, although known as the M. C. B. test.

More definite specifications are needed because of the influence

of the rigidity or lack of it in the foundation, the amount of

yielding of the lower ends of the vertical posts and the se-

curity and rigidity of the fastening of the coupler against
lateral movement when the hammer strikes it. The weight,
size and character of the foundation are equally important,

and these factors vary greatly in the different drop-testing ma-
chines, and cause variety and unreliability in the results which
must operate in an undesirable way as regards the attitude of

manufacturers toward improvement. What is needed is an in-

vestigation of the subject by the association looking to placing
the recommendations with regard to the construction of

coupler drop-testing machines and the height and number of

drops in the "Recommended Practice" of the association. In
the discussion of a paper on "The M. C. B. Coupler," by Mr.
Giroux, before the Western Railway Club, in March, Mr. Wm.
Forsyth made such a suggestion in the form of a resolution

which has the endori%ement of the club. The idea deserves at-

tention by the association.

Balanced valves have long been used in this country and
with such satisfactory results as to cause wonder that they

are not more extensively used elsewhere. Their high stand-

ing with American locomotive men probably resulted from
tests made ten years ago, which showed that in a series of

thirteen experiments the average resistance of a balanced

valve was 330 pounds, against J)05 pounds for the plain

valve, the pressures and speeds being tl.e same in both cases.

The balanced valves required but 36.5 per cent, of the force

expended upon the plain valves. These figures were pub-

lished at the time and they have never been doubted, yet

balanced valves have not been widely introduced in English

practice. There Is reason to believe that the balanced

idea will soon take root there, however, as a result of tests

recently made on valve friction by Mr. J. A. F. Aspinall,

of the Lancashire & Yorkshire Railway, who compared

plain valves with valves fitted with Richardson balance.

He found that "there was considerable adv.Tutage In hav-

ing to overcome n force of only 854.3 pounds for the bal-

anced, as against 1946.2 pounds for the unbalanced valves."

We do not believe in crowing about this too much, but

Americans should see to It that there is no good thing In

English locomotive practice that we do not adopt and If

possible Improve upon.

It has long been known that China has great natural re-

sources only awaiting the introduction of adequate transporta-

tion facilities and capital in order to bring the country to the

front among the productive nations, and the number of rail-

roads projected shows that the value of transportation conces-

sions has not been underestimated. In this Issue we print an

account of the work that has been done, the plans In process,

a description of the wonderful resources of the country, and
of the scramble after franchises which Is now being carried on.

This is the most complete article on the subject that has been

printed. It is from the pen of the most accomplished engineer

in China, who has been long in the field and speaks with au-

thority. It is evident that concessions are difficult to obtain, on

account of the bearing of political influences, both within and

without China, coupled with the "peculiar" business methods
in vogue there, and from the statements of our correspondent

it is clear that Americans have not thus far met with en-

couraging success. Whether franchises are obtained by Ameri-

cans or not. It is evident that our manufacturers of rolling

stock and railroad supplies will find this field worth cultivating,

and they should lose no time in securing a large share of the

business which Is sure to follow the projects already started.

There can be no doubt that China is to have railroads, and

many of them. Our methods and our unequaled facilities for

promptly furnishing equipment and supplies give us every ad-

vantage in their development.

THE CLEANTNO OF TRIPLE VALVES

The Master Car Builders' committee b.TvIng in band the

subject of "Trains Parting" has probably found that mnnv
factors tend to cause trains to break In two on the road and
that with the Increase in the niimber of air brakes and auto-

matic couplers the trouble Is likely to become more rather

than less serious unless precautions hitherto thought unneces-

sary are looked after. One of these factors is believed to

be the cleaning of triple valves. Since the publication of the

record that was taken by Mr. Rhodes Cprinted In nur issue of

February, page 68 of the current volume), attention has been
called by several motive power officers to the importance of

insuring that triples are clean. In the article referred to the

question was raised as to whether the time liniK set by the
Master Car Builders' Association ot one year between clean-

ings was not unnccossfirily loner, but It is now thought that

It Is not too long, moreover additional evidence comes to light
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showlnpr that on some roads at least very few triples are

oleaned that often.

In sonio records that wore taken some time ago It was found

that the triples of a comparatively large portion of the cars

concerned, had not been Inspected or cleaned hut once In four

years. This was not the worst of it either because the

triples of those cars were found upon Inspection to be In such

bad condition ns to be dangerous to run and they were known
to have caused trains to break In two. It Is hpcomlnj; more

and more important to keep brakes in uniformly good con-

dition, not only that quick stops may be made when necessary

hut also—and this Is hardly less Important—that the brakes

should be applied practically simultaneously throughout the

length of the train. If the triple on a car In the middle of

the train should lag behind those of neighboring cars a surge

of the train Is produced that may produce a break, and If

several of them are slow In operation, trouble may be expected

every time.

It Is evident that this danger Is not likely to grow less im-

portant with the Increase In the number of air brake cars and
the cleaning of the triples Is apparently a matter of Increasing

Importance. A great deal of thought Is now given to the

best method for handling trains that are partially equipped

with air brakes and wide differences of opinion exist as to

the best practice. There Is reason to fear that very long trains

with all the cars braked will not be much easier to handle than

the partially equipped trains, and It Is believed that the triple

valve will need much more careful watching than It has had

because of its influence In this form of accident. The air brake

has done so much to advance the interests of railroads that the

necessary care ought not in fairness to be given grudgingly.

MORE LIGHT ON THE COMPOUND LOCOMOTIVE.

Compound locomotives are making headway In this country,

yet the progress is slow, especially as regards passenger ser-

vice. As this type becomes better understood It will probably

grow more rapidly into favor and anything In the form of prac-

tical scientific research into its efficiency compared with that

of the simple engine is most valuable at this time, when many
are studying the economical operation of locomotives so se-

riously. A paper recently read by Prof. R. A. Smart, of

Purdue University, before the St. Louis Railway Club, gives

information of this kind and the work appears to have been
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Fig. 1.

done in such a way as to entitle the results to confident ac-

ceptance.

The tests were made upon a Vauclain four cylinder com-

pound, which is a part of the laboratory apparatus at Purdue.

The purpose was to investigate the cylinder performance at

high speeds and to determine in particular the change of

power and steam consumption with change of speed. No data

on the boiler performance were taken. Two series of tests

were made, one with 4.8 and the other with 4.2 expanslonB,

the speeds ranging from 100 to 270 revolutions per minute,

the boiler pressure being 140 pounds for the first series and

130 for the second. The ratio between the cylinders is 1 to

2.88.

Prof. Goes has showji by tests on the simple engine formerly

a part of the laboratory equipment, that with the throttle

fully open and the cut off constant the f>ower increases

as the speed up to a certain point, after which the power

does not increase, even though the speed Is Increased. He

has called that speed at which the power ceases to In-

crease the "critical speed," and has shown that the steam

consumption per horse power per hour Is lowest when

the engine Is running at the critical speed, from which he
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Prof. Smart found that the change in the steam distribution

in this type of four-cylinder compound grave increased horse
power and economy up to 270 revolutions per minute, the limit

reached in the tests, and the tendency of the curves indicated
that the increase in power would continue for much higher
speeds. In this he is supported by data obtained in other tests

made on this same type of compound. The increase in power
with the speed was due to the steam distribution and the in-

crease in economy was attributed to a decrease in the cylin-

der condensation, as shown by the quality of the steam at re-

lease in the low pressure cylinder. The average steam con-
sumption by the compound was much lower than the lowest
consumption by the simple engine, and under exactly comparable
conditions probably the compound would show lower consump-
tion of steam at all speeds and points of cut off. It is interest-

ing to see that the economy of the compound was improving
at the upper limit of speed, the curves not having reached the
minimum points, and this, together with the fact that the
power curves of the compound were straight lines, makes it

clear that these limits should be exceeded in future tests upon
the same lines.

The tests are conclusive as far as they go. but the import-
ance of the subject and the possibilities indicated demand more
extensive work of the same kind.

NOTES.

Fireboxes of nickel steel are to be tried in the locomotives
on the Prussian Government lines. The thickness will be 7

mm. as compared with copper 16 mm., but the cost will be
about the same. Staybolts of nickel steel are also to be tried.

The Santa Fe offered a prize of $150 to the freight agent
on its line who showed the greatest increase in business for
the six months ended December 1, 1897. and it has just been
awarded to F. J. Gates, who represents the company at Gaines-
ville, Tex.

It cannot be gratifying to engineers in this country, says
"Transport," an English contemporary, to be reminded that,
when the Russian Government had in contemplation the con-
struction of ice crushing steamers for the trans-Siberian route,
a number of experts were sent to the United States to examine
and report upon the lake vessels!

The largest tank steamer in the world is nearly ready for
launching at the Roach shipyard, Chester. Pa. She is for the
Standard Oil Co.. and has a capacity of 720.000 gallons of oil.

The cost will be JSSO.OOO. The length over all is 254 feet, beam
40 feet, engines 1,500 horse-power and sneed 12 knot<! per hour.
The oil tanks are separated from the engine and boiler spaoei
bv wells filled with water for safety against fire. She may use
oil for fuel, although this has not been decided.

" The qualification of steel for making oounlinir li'iks was dis-
cussed recently before the Western Railroad Club. Mr. I. C.
Hubbell, Purchasing Agent Kansas City, Pittsburgh *; Gulf,
after about a year's use of steel links gave a very satisfactory
report of their service on that road. None of the links broke
in the weld. Mr. Wm. Forsyth said that he had found stee,
links to more than meet the specifications required and if of
good material and properly welded he preferred them to iron
links.

Writing about the utilization of exhaust steam in "The
Engineering Magazine." Mr. Bryan Donkin says: "To allow
the exhaust steam to escape uncondensed is a disgrace to
engineers." Much has been done to save coal, and it is some-
times forgotten that there is the most direct possible relation
between coal and steam and hot water. There are many places
where thfe result of installing supply tanks, condensers, cir-

culating and air pumps, and counting also th° additional cost
of operating the rumps, will be a net gain which will pay for
the equipment even in the first year.

Purdue University has a new building in the process of erec-

tion which will constitute an addition to the present engi-
neering laboratory. The new portion is 50x100 ft. in size, is

located between the steam engineering laboratory and the
locomotive laboratory, and is to be connected by passage ways
with both of these buildings. The addition is to be known as
the railway laboratory, and is the last of the series of engi-
neering laboratories which were provided for in the orginal
plan of the present group. The Purdue engineering labora-
tory now includes seven large laboratory rooms: A wood-
working room, foundry, forge room, machine room, steam en-
gineering laboratory, locomotive laboratory, and railway labo-
ratory.

An undulating grade line, with summits at stations, for
service requiring frequent stops has often been suggested and is

sometimes ridiculed. An example of this will be seen in practice
on the Central London Railway, recently described in "Engi-
neering." Starting out of Oxford Circus there is a level por-
tion of 160 feet, 295 feet of 1 in 30 down: 925 feet of 1 in 622

down: 595 feet of 1 in 60 up, and 160 feet level. At starting
the motors exert a draw bar pull of 9,600 pounds for 18 seconds
until the 160 feet of level is passed and the down grade i= en"
tered, when the acceleration is Increased and the drawbar
null reduced to 3,200 pounds. The speed 58 seconds after start-

ing is 24.5 miles per hour, and in 755 feet it must come to rest,

34 seconds being allowed for this.

The depression of rails under heavy locomotives and the

increased fibre stress in the rails caused bv the neglect of an-

parently small precautions was very well illustrated by Mr.

F. A. Delano in a recent paper before the Western Raiiwav

Club. He showed that merely changine from gravel to cinder

ballast, and increasing the weight of a locomotive 15,000

pounds increases the strain on the base of the rail from 10,450

pounds to 13.810 pounds, a difference of 3.360, or an increase of

32 per cent. The removal of a tie from a track laid with a

fi6-pound rail supported on oak ties and gravel ballast in-

creases the strains produced by an engine weighing 125 oon

nounds from 13 810 pounds to'16.430 pounds, an increase of

2 620 pounds, or 19 per cent. This shows the evils of remov-

ing a tie for drainage purposes, which is a practice not uncom-

mon with track men. It seems a small thing to remove only

one tie. but in the light of these flgiires it is really a serious

menace to the life of the rail from which it is removed.

Trolley railroad competition with steam roads is becoming

serious, as is indicated by the report of the Massachusetts

Railroad Commissioners, in which it is stated that If the pres-

ent rate of building is kept up the trolley lines in ten years

will have a greater mileage in the State than the railroads.

There were carried last year on the street railways of the State

In round numbers 308,700,000 passengers—an Increase of

16 300.000 for the year. This was. however, a marked falling

off in the rapidity of growth of trafBc as compared with 1896.

when the increase of passengers was in round numbers 32.600,-

000. and still more as compared with 1895. when the increase

was 39.300.000. The average increase since the introduction of

electric motive power fin 1889) had been 20,600.000 a year, and

for the five years next preceding the last, had been 23.300.000 a

year. The decrease in the number of passengers to and from

Boston on the four leading suburban lines of steam railroad for

the four years from 1893 to 1897 was 12 per cent, for all the

companies, one road having lost 22 per cent. The correspond-

ing gain in trafl^c on five competing trolley lines for the same
period was 31 per cent, and one of these lines showed a gain

of 155 per cent. In that time. The transfer of the business

is not attributed to any neglect on the part of the management
of the steam roads. It Is the result of well understood changes

in the conditions of such transportation which the steam roads

are unable to control.
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THE HOLLAND SUBMARINE BOAT.

Great interest is now centered in the submarine torpedo boat

recently built by Lewis Nixon for the John P. Holland Torpedo
Boat Company, and now undergoing trials in the vicinity of

New York. Mr. Holland has been working on this problem for

about 20 years, and this boat is the sixth built by him. This

one is 53 feet long, 10 feet 3 inches Siameter, and has a dis-

placement of 75 tons. Another is now building in Baltimore,

the dimensions of which are 85 feet long by 11 V^ feet diameter

and 168 tons displacement. The hull is shaped like a cigar,

with a peculiar superstructure flat on top.

The hull is of steel plates, riveted to a steel skeleton frame.

Amidship is a conning tower, 2 feet in diameter, so made as

to extend from two to three feet high, or telescope flush with

the hull. Within the hull, immediately below the conning

tower, are the two tillers, one for surface sailing, the other to

regulate the depth at which the boat is operated when sub-

merged, and the speaking tubes, electric bells, and a table con-

nected with apparatus for manipulating a camera lucida, used

by compressed air, which also maintains the air pressure

throughout the boat to equalize the pressure of the sea when

the boat is submerged. The boat is quickly submerged by ad-

mitting sea water to a series of steel tanks connected with

the compressed air system. When the commander signals to

elevate the boat from the depths, air is forced into the water

tanks under high pressure, and as the water is expelled the

boat rises swiftly to the surface. The air tanks have been

tested to stand a pressure of 3,000 pounds to the square Inch,

and are calculated to hold out for a submergence lasting ten

hours, but if the supply should fail after nine or ten hours

the tanks can be replenished by means of a tube projected to

the surface as a suction pipe.

The armament of the boat consists of one dynamite gun, one

automobile torpedo tube, and one aerial torpedo tube. These

tubes and gun are made effective by the use of compressed

air, which not only enables the torpedo and gun operators to

hurl torpedoes and great masses of dynamite with precision

and force, but immediately restores to the boat the weight of

800 to 1,000 pounds lost when a projectile or mass of dynamite

The Holland Submarine Boat.

when the boat is submerged for portraying the appearance of

the surface. The view is secured by means ot a steel tube

thrust above the water and fitted with camera apparatus.

There are three sources of energy for propelling the boat

above and below the water, expelling water, discharging tor-

pedoes and dynamite guns, and lighting the ship internally and

externally; these sources are compressed air, gasoline and elec-

tricity.

The important agent is compressed air, without which it

would be impossible to operate the boat under the sea. The air

compressor was built by the Ingersoll-Sergeant Drill Co. It

is of the single acting type, belt driven from a gasoline engine,

when the boat is on the surface, and from an electric motor

switched to a storage battery, when the boat is submerged.

The compressor is capable of compressing air to 2,500 pounds

pressure; the diameter of the low pressure cylinder is 6 inches,

the high pressure cylinder is 1%-inch diameter, with 8-inch

stroke. Both cylinders ai-e immersed in a water box, which

cools the air during compression. Solid discs serve for fly

wheels. The space occupied is only six feet five inches

long, by two feet high. The most important use of the com-

pressed air is for the respiration of the crew, numbering ten

men. For this purpose the air is expanded through two reduc-

ing and one regulating valve, and is set free at the normal at-

mospheric pressure.

Six times the requisite volume of air is available; the sur-

plus air is used for counteracting the deleterious effects of the

ventilating pumps, which would produce a near approach to a

vacuum, if the air supply from the tanks was interrupted in

Its even flow. The steering and driving gear are operated

is discharged. The muzzle energy of the dynamite gun is 750

tons.

The trials show a speed of 10 knots, with the conning tower

flush with the surface, and under water speeds of 6 knots have

been made for distances up to a mile, the depth of submergence

being about 15 feet.

The performances of this boat are very promising, those ot

the projectiles not less so than the working of the boat itself.

We acknowledge the courtesy of the Ingersoll-Sergeant Drill

Company for the engraving.

MONITORS VS. BATTLESHIPS.

The preference for the monitor type of war vessel Is very

strong among those who have fought in them and now contem-

plate the high free board and large target areas offered by mod-

ern battleships. In a recent address. Lieutenant Moses S. Stuy-

vesant expressed an opinion of the monitor in the following

terms, which is well worth quoting:

"What is tlie matter with the monitor, that those who design

our ships and who do not go to sea in them must have battle-

ships? Tlie two-tiu-reted monitor is a fighting ship pur et sim-

ple, stripped to the waist, and has no solar plexus. She does not
require a man of cast steel to get out of her all she is capable
of. Her main deck is only 12 to 16 inches above water, present-
ing an armored target that high, and about 270 feet long. On
top of this are two low tuiTets, containing each two heavy rifles.

On top of them is a light superstructure, in which are a few
light guns for repelling boarders, torpedo boats, etc. With equal
gims she can whip any battleship afloat."

American Society of Mechanical Kngineers.—The next meet-
ing of this society will be held at Niagara Falls, N. Y., May
31 to June 3.
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TRIAL CONSOLIDATION LOCOMOTIVE—C, C, 0. & ST.
L. RY.

A lunv siiiRlc c.\|);iii.si()ii freight hjcomotivo has jihst boon dp-

livci-ed to the C, C, C. & St. L. Ry. by the Richmond I>oro-

raotive Worlds, and is now in service givins cxoellent. results

which lead to the expectation that more will be built from the

same drawings and specifications. The Illustrations show the

chief features of the design, which may be enumerated as fol-

lows:

The engine lias 20 by 26-lnch cylinders, 51-inch drivers, an
extended wagon top, radial stayed boiler, long main and ec-

centric rods (the eccentric rods are I section), a long deck in

the cab, and large coal and water carrying capacity. The fire-

box is above the frames. The engine weighs 150,500 pounds,

with 134,650 pounds on drivers, and was designed with the

expectation of hauling one-third more tonnage per train than

was handled by the heaviest freight engines in use on the

road previously. The recoi-ds show that the new one hauls

trains of 1,500 tons as compared with 1,050 tons for the other,

these trains being hauled up grades of 45 feet per mile,

the weights being talcen for the train and caboose only. The
fuel performance is 0.09 pound of coal per ton mile, as shown
by the records of the road. The heating surface of the boiler

is 2,431 square feet, and the grate area 35.23 square feet, giving

a ratio of 69 to 1 between the heating surface and the grate

area.

The engine has the Leach track sander. Monitor injectors,

Janney couplers on both ends, Westinghouse air brakes and

springs by the A. French Spring Co.

The general dimensions are given in the following table:

Gauge 4 feet &V> inche.s

Kind of fuel to be used Bituminous eoal
Weight on drivers 134,650 pounds

" "truck wheels 15.860 pounds
" total 150.500 pounds

General Dimensions.

Wheel base, total, of engine 23 fe^t 8',4 inches" " flri\inK 16 feet inches
" total (engine and tender) 51 feet SVi inches

Length over all, engine 42 feet 2 inches
Height, center of boiler above rails 8 feet 1% inches

of stack " " 14 feet 8 inches
Heating surface, firebox 171.05 square feet

tubes 2.260,00 sciuare feet" "
total 2,431.05 square feet

Grate area 35,23 square feet

Wheel's and Journals.
Drivers, number S

" diameter 51
" material of centers '. Cast steel

Truck wheels, diameter 30 Inches
Journals, driving axle, size 8% by 11 inches" truck • " 5% by 10 inches
Main crank pin, size 6 by 6^^ inches

Cylinders.

Cylinders, diameter 20 inches
Piston, stroke 26 inches

rod. diameter SV- inches
Main i-od. length, center to center 10 feet I'A inches
Steam ports. length 20 inches

width H4 inches
Exhaust ports, length ZOinches
„ .','

" width 2V<.inches
Bridge, width I14 inches

Valves.
Valves, kind of Richardson balanced

greatest travel 5V. inches
outside lap ".% inch

" inside lap or clearance Inches

Boiler.
Boiler, type of Extended wagon top

working steam pressure 190 pounds
material in barrel Carbon steel
thickness of material in barrel 9-16, % and 11-16 inches

" diameter of iiarrel 64 inches
Thickness of tube sheets ...'A arid 9-16 inch

crown sheet ." "
ii inchCrown sheet stayed with Radial stavsDome, diameter 3q inches

Firetiox.
Firebox, length 9 feet 6 inches

width 3 feet 5% inches
depth front 72 .3-16 inches

.
.''•';'•'' 693-16inches

material .. Carbon .steel
thickness of sheets ac, in^Vi
No brick arch.

-^ intn
*' water space, width

—

„ , , , , ,
Front. 4 inches; sides. 3% inches: back, 4 inches

Grate, kind of Rocking and drop

Tubes.
'I'^bes, number 3^)" material .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.Charcoal' ' iron

outside diameter 2 Inches
length over 8heet.s 13 feet 6 Inches

Smokebox.
Smokeibox, diameter 67 InchcH

length !!!!!!;!!!67 Inches
Tender.

Swivel 'trucks
T:ink capacity for water 4 500 eallons
Coal capacity . '.'....".....12 tons
Type of under frame WoodTruck bolster RigidType of truck springs .'.'.'.'.'.'.'.'.'.'.'.'.'.'.

ElUntlcDiameter of truck wh.Hls "ssinch^
Diameter and length of journals .5 by 9 Inches

S'ci'sotanls

Mr. Sheldon T. Bent has resigned as Superintendent of the
Interoceanic railway of Mexico.

Mr. J. Kruttschnitt has been electei) Fourth Vice-President
of the Southern Pacific, a newly created office.

Mr. H. Walter Webb, Third Vice-President of the New York
Central & Hudson River, has resigned on account of poor
health.

Mr. J. G. .Justice has heen appointed Master Mechanic nfThe
Plant System, at Waycross. Ga.. succeeding Mr. D. B. Overton,
resigned.

Mr. J. G. Thomas has been appointed Division Master Me-
chanic of the Lehigh & Susquehanna Division of the Central
of New Jersey.

Mr. Frank Slater has been appointed Master Mechanic of the

Chicago & Northwestern at Escanaba, Mich., vice Mr. .1. W.
Clark, resigned.

Mr. W. L. Hoffecker has been appointed Division Master Me-
chanic of the New Jersey Central Division of the Central Rail-

road of New Jersey.

Mr. Percival Roberts. President of the A. & P. Roberts Co.,

proprietors of the Pencoyd Iron Works, died at his home in

Philadelphia March 30.

Mr. Raymond Du Puy has been appointed General Superin-
tendent of the Chicago Great Western, succeeding Mr. Cor-
nelius Shields, resigned.

Walter Dawson, formerly for many years Master Mechanic of
the Delaware, Lackawanna & Western, died in New York, April
12, at the age of 75 years.

Mr. Prank W. Edmunds, for many years General Sales Agent
of the Troy Steel Company, has been appointed Secretary of

the T. & C. Co., of Chicago.

Mr. W. C. Holfman has been appointed Master Mechanic of

the Chicago & Southwestern, with headquarters at Lebanon,
Ind., succeeding Mr. J. W. Roberts.

Mr. W. F. Beardsley, Master Mechanic of the shops of the

Pennsylvania lines at Allegheny, Pa., has had his jurisdiction

extended over the Erie & Ashtabula Division.

Mr. J. Van Dell, formerly with the Chicago & Alton, has
been appointed Master Car Builder of the Chicago. Rock Island
& Pacific, to succeed Mr. L. T. Canfield, resigned.

Mr. C. H. Beggs, Secretary to the Vice-President and Gen-
eral Manager of the St. Louis & San Francisco, has also been
appointed Purchasing Agent, with office at St. Louis.

Mr. W. H. Newman, Second Vice-President of the Great
Northern, has been selected for the Presidency of the Lake
Shore & Michigan Southern, to succeed Mr. Callaway.
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Mr. George Tozzer, who has been Assistant Purchasing Agent

of the Cleveland, Cincinnati, Chicago & St. Louis, has been

appointed to succeed the late Mr. A. M. Stinson as Purchasing

Agent.

Mr. Charles A. Van Keuren, formerly Superintendent of

maintenance of way of the West Shore railroad, has been ap-

pointed Chief Engineer of the street and water board of Jersey

City, N. J.

Mr. J. W. Harkom has resigned as Master Mechanic of the

Eastern Division of the Grand Trunk at Montreal to accept

the position of Assistant Mechanical Superintendent of the

Canadian Pacific.

Mr. Charles P. Coleman, General Storekeeper of the Lehigh

Valley, with office at Packertown, Pa., has resigned to accept

the position of Purchasing Agent of the Bethlehem Iron Com-
pany, South Bethlehem, Pa.

Mr. H. S. Stebbins, General Manager of the Bath & Ham-
mondsport, and the Lake Keuka Navigation Co., has resigned

and his duties will be assumed by Mr. C. W. Drake, President

of both companies. Mr. Charles J. Drake has been appointed

Superintendent.

Mr. Chauncey M. Depew has retired from the Presidency of

the New York Central & Hudson River to take the Chairman-

ship of the Boards of Directors of the Vanderbilt lines, com-

prising the New York Central & Hudson River, the Lake Shore

& Michigan Southern, the New York, Chicago & St. Louis and

the Michigan Central.

Mr. W. G. Collins, who for the past seven years has held the

position of General Superintendent of the Chicago, Milwaukee

& St. Paul, has been appointed General Manager, and will re-

lieve Mr. A. J. Earling of the duties of that office. Mr. Ear-

ling has been Second Vice-President and General Manager
since 1895, and was appointed General Manager in 1890.

Mr. S. R. Callaway, President of the Lake Shore & Michigan

Southern, has been elected President of the New York Central

& Hudson River, to succeed Mr. Chauncey M. Depew. Mr. Cal-

laway began his railroad career in 1863 as clerk in the Au-
ditor's office of the Grand Trunk, and his rise has been steady

to his present high position. He succeeded the late Mr. D. W.
Caldwell as President of the Lake Shore last Summer.

Mr. William G. Creamer, who was well known to our readers

as a valued contributor, died at his home in Brooklyn, April

22, at the age of 72 years. He was a pioneer in the develop-

ment of the air brake giving control of the train Drakes to the

engineman, which work he was engaged upon In 1856. He is

also widely known on account of his attention to the subject

of passenger car ventilation. He leaves a widow and one

daughter.

NEW INGBRSOLL-SERGEANT AIR COMPRESSORS.

Fig. 1 shows the type of air compressors recently introduced

by the Ingersoll-Sergeant Drill Co., known as Class "H," which
is furnished either in half duplex for the future addition of the

second half or in the duplex form. It is built with both steam
cylinders non-compound or is arranged as a cross-compound,
and with air cylinders either compound or non-compound. In
duplex compound the usual capacities are 80, 210, 346 and 519

cubic feet of free air per minute. It is a very compact type,

being designed to occupy a very small space.

The duplex construction, generally used where the demand
for air fluctuates, offers a marked advantage in regulation.

The machines have ball governors to prevent excessive speed

in case of air pipes bursting, and in combination with this is a

throttling regulator, causing the machine to work at the speed

which is necessitated by the demand. The duplex machine is

slightly more economical than the straight line, because of the

heavier fly wheel and also because of the greater advantage

which may be taken of expansive working; also the high pres-

sure side may be used alone if the low pressure side is dis-

abled.

Compounding on the air side is advocated because of the

reduction in the loss through heating the air in single expan-

sion. Besides the losses excessive heat makes lubrication dif-

cnlt. In this machine the air in passing from the low to the

high pressure cylinder comes in contact with cooling surfaces

in an inter-cooler, the saving from which may be expressed as

from 15 to 20 per cent, of the power required in compressing.

Fig. 1 Class "iHi" Compressor.

The wearing of the parts is improved by the use of this plan,

because of the ease of lubrication and the reduction of the

maximum stresses.

In a duplex compressor the maximum stresses from the

steam and air cylinders are what may be termed cross stresses,

which require rigidity in the fastenings of the cylinders in

order to keep the machine in line and to avoid high internal

friction. The sole plate of this machine is exceedingly rigid

and is in itself a foundation for the machine, not requiring an

expensive substructure, a tew mud sills being a sufficient sup-

port. The sole plate in this type of compressor is utilized as

an inter-cooler, the interior construction of which resembles

that of a surface condenser, in which the cooling surface con-

sists of a large number of tubes through which water circu-

lates. The cooler is so constructed that it may be removed and

entirely exposed for cleaning in a few minutes.

The air cylinders have ample intake passages, the valves

are light in weight and are so made that in case of a broken

stem they cannot be drawn into the air cylinder. Provisions

are made for drawing the air from out of doors. The inlet

valves are placed under the cylinders where they have ample

lubrication. The clearance spaces are very small and the air

passages are so arranged that the incoming air is not brought

into contact with hot metallic surfaces. Deep stuffing boxes

are used, completely water jacketed, adapted to the use of

loose packing. The air cylinders are completely water jack-

eted, including the heads, this being possible on account of

the location of the inlet valves under the cylinders.

The steam cylinders of all sizes are covered with sheet metal.
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carefully packed with non-conducting material. In all sizes

smaller than 12 by 12 inches a special economical light running
slide valve is used, located so that I lie exhaust constantly

drains the cylinder. The ports are large and short. In sizes

Fig. 2.-Class "J " Compressor.

In Fig. 2 a duplex belt compressor, known aa Class "J" ie

illustrated. It is furnished in capacities corresponding with

the Class "H" machine, and the description already given will

make Its construction clear. The sole plate Is shortened and
the air cylinders are bolted to the Tangye bed plate, instead of

to the steam cylinders, while the fly wheel is displaced by a

belt pulley. Owing to the stresses due to the four discharges

of air per revolution in a duplex machine the belt pull Is much
steadier than in a single machine, and as the terminal strains

are greatly reduced by compounding, the duplex compound
type gives the best results, owing to the nearly uniform belt

pull.

The regulation of a belt machine, the speed of which must
1)0 constant, is an important matter, and in this machine the

Sergeant unloading device is used, which regulates the work
by drawing back a sufficient number of the discharge valves

at each end of the air cylinder, giving a by-pass for a portion

of the air. Upon the fall of the pressure the load comes back
gradually and we are informed that the regulation is entirely

satisfactory. This compressor Is entirely automatic in its

action and has an inter-cooler.

In Fig. 3 a view of a Class "C" Corliss compressor Is shown,
having 24^4 by 42 inch air cylinders, the photograph being
taken from a compressor now working at the Aurora mine,
Ironwood, Mich.

12 inches or larger, the Meyer expansion valve gear is used,

allowing early cut-ofts without compression.

The bearings ai-e babbitted and made adjustable for wear
and are of large diameter. The fly wheel is made in halves,

and is very heavy. A great deal of metal is put into the ma-

PHILADELPHIA & READING RAILWAY—SHOP NOTES.

The principal shop plants of this road are at Reading, Pa.

The rolling stock repairs, excepting those made at the divi-

sion roundhouses, are all done at Reading. The road has 19

roundhouses, some of which were formerly used also as the

M

Fig 3.—Class "C," Compound;

chines, making them rigid and strong, with little liability ot

getting out of line. The type was designed especially for man-
ufacturing, railroad shop and mining requirements. This is a
very recent design and represents the best development by this

firm for the service intended.

repair shops of the roads which now form the Reading system,
and these old shop equipments are now utilized to relieve the

pressure of work at the Reading shops. The largest of these

roundhouse plants have drop pits, and facilities for giving

general repairs to about eight engines per month, and in case
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of accident at the main shops the roundhouse plants could be

used to very good advantage.

Eight hundred and fourteen locomotives are maintained at

Reading, the number of men at present employed there being

950. The capacity of the shops and the two largest round-

houses is 45 engines per month for general repaTrs. At Read-

ing 52% hours per week are now made, and 56 engines are in

the shop. These are practically all in the immense erecting

shop, which is about ISO by 375 feet in size.

Locomotive Shops.—The Reading locomotive shops cover a

large area, and are divided by a street and by the main tracks

into three parts—offering a tempting layout for a system of

electric distribution of power. Liberal use of Westinghouse

engines is made in the forge and boiler shops, which have

great advantages over long lines of shafting. All of the shops

are roomy, and most of them are very well lighted, and gen-

erous floor space is provided, a very unusual thing even in

the most recent plants. The floors are clear of material, and it

is a matter for wonder where all of the material and the parts

undergoing repairs are put. They are not allowed to litter

up gangways and floors and are replaced on the engines at

the earliest possible opportunity. Mr. Davis belieVes in clean,

orderly, systematic work, and the attention he gives these

matters evidently pays. The shops and roundhouses are white

washed twice a year, and efforts are made to make the sur-

roundings of the men attractive.

The most recent purchases of tools show a disposition to

secure large rapacity. Among these a large Acme bolt-header

was seen in the forge shop, and a No. 5 combined punch and

shear by Hilles & Jones in the boiler shop. A new Ingersol-

Sergeant air compressor has been set up in the engine room

of the boiler shop and foundry, and for the four cupolas an

old fashioned upright blowing engine and two rotary blowers

are used. The chief interest in the blowing engine is the ex-

ample of good old designing in the way of ample ports and

passages.

It would be interesting to go into details as to the various

shops and the foundry, but space limits the description to a

few principles of operation, which are being carefully studied

and practiced. The maximum output for the minimum ex-

pense is sought after and many machines are now running

without exclusive individual attention. The man who runs the

stationary engine in the erecting shop also runs a drill press

nearby, and the same idea is carried out in various parts of

the works. The concentration of all of the work of certain

kinds for the whole system in these shops is good business

management, and it is evident that the parts of the plant

given to such departments are the busiest of all. which looks

like getting good returns for investment. The brass work,

including finishing and plating, are examples of this. In

the plating department a simple machine for polishing the

reflectors of headlights after they are silver plated is working

without any attention whatever. A very hard, steel burnisher

is held by a rod suspended by a spring from the ceiling, and

is given a vibratory motion by a crank and connecting rod

driven by a belt. The reflector is held in a socket and slowly

rotated by a worm gear, while the burnisher polishes the sur-

face with a lubricant of soap and water. It runs all day with-

out attention. The organization in these shops is very com-

plete, and is unique in that there is no general foreman or

Master Mechanic in charge. Mr. Davis gives his personal at-

tention to all departments. The shop seems to "run itself,"

and the object in view was to arrange and plan the work so

carefully as to permit of competition with manufacturers in

all classes of work done.

Piece Work.—About 40 per cent, of all the locomotive repair

work is done on the piece work plan, it is also used in erect-

ing work, but to a smaller extent. Great care is given to the

establishment of the piece work prices, and the system is sat-

isfactory alike to the men and the oflicers. A feature of the

system, new to us, is to put the finishing of certain parts under

the piece work system, while the preparatory operations are

done by day work, the effect of which is to cause the piece

workers to urge the day workers to furnish material promptly
in order that the advantages of the piece rates may be ob-

tained. The plan operates admirably, its effect being to im-

prove the day work to correspond with the piece work, the

urging being done by the men themselves rather than by the

foremen. In fixing the piece work prices the work is given

to a good man, who works under the direction of the fore-

man, and the prices are established so carefully as to lead

the men to seek the piece work. It must be successful for the

men like it, and the output is greatly increased to the advan-

tage of the company.

Appliances. — The tool room for the large erecting shop

is admirably supplied with gages, among which are trams

and gages for setting shoes and wedges. Long T iron gages

are used for setting the shoes, and a corresponding set of

trams is used for rod work, the object being to save the

trouble of trying the rods in fitting them up. After the frames

are in place the main shoes are made square and the other

shoes are set by the long gages, after which the wedges are

marked from the shoes by means of short gages. The rod

work is done in another shop, and the rods are not tried on

the wheels until completed. Another tool room kink is the

system of taps for wash-out plugs in the boilers. There were
over a hundred different sizes of plugs in use before a plan

was put into use requiring only 12. Each tap is divided by

horizontal lines about one inch apart, and each section of

the tap has a number stamped thereon, which exactly cor-

responds to a mud plug having the same number. The man
who taps out a mud plug hole notes the number on the part

of the tap that fits the hole, and calls for a plug bearing that

number, which is sure to fit. Time as well as stock is saved

by this simple improvement.

A link grinder operating in the machine shop is interesting

because it requires no calculation for the setting of the link.

An old planer was fitted with a long projecting slotted arm
to receive the pin at the center of the link circle, and the

link vibrates about this center, which is formed by measuring

the link radius back of the link arc. This machine was work-

ing unattended. It cannot fail to do correct and accurate work.

Arrangement of Machinery.—The tendency to group all tools

of one kind, such as lathes and planers, together is noticeable

in many shops, but at Reading the arrangement is made solely

to suit the work, and to save the services of laborers in car-

rying the material about. By a few changes in tool locations 30

laborers have been dispensed with, and a plan very much like

those followed by manufacturing concerns has been adopted.

In the rod work, benches, two shapers, one bolt lathe, one

boring mill, one drill press, one planer and a hydraulic press

are provided, all in the same room, are conveniently arranged

for handling the work by overhead travelers, and the entire

rod job is conducted with no transferring whatever. Car

brasses were formerly taken from the brass foundry (about

two blocks') to the machine shop for boring, they were car-

ried back to the foundry for lining and back again over the

same route to the storehouse upon completion. By putting

the machine close to the foundry the cost for labor in finishing

was reduced 50 per cent. Accounts are kept for each depart-

ment, making it possible to tell what it costs to do any portion

as well as the whole of any job. The cost of labor lost on

defective work is charged against the department that is at

fault, which is a specially good check in the case of the foun-

dry. The changes in locations of tools apply to about 25 per

cent, of the machine tools at Reading, and the work is cheap-

ened as well as accelerated thereby.

Standardizing Locomotive Parts. — A systematic effort to

standardize parts of the locomotives has resulted already in a

saving of $50,000 in the amount of material carried in stock

at Reading, and this is one of the greatest improvements that

is being made, and is next in importance to the saving of fuel.

The most important of the improvements may be noted as

follows: Of 19 shops no two used the same taps for water
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bars and washout plugs; 16 different styles and sizes of cylin-

der cocks were changed to one standard; 24 number-plates

changed to one; 98 lengths of engine feed hose changed to

one (there were sometimes three different lengths of hose on

the same engine) ; 20 tender brake shoe patterns were dis-

carded for one; 11 blow-off cocks gave place to one; 144 sizes

of mud plugs were reduced to twelve; the spring list was re-

duced 50 per cent., with a prospect of cutting the remainder

in two; over 100 different eccentrics and straps were reduced

to three; 12 styles of engine truck brasses and boxes are re-

duced to one style and two sizes, f) by 8 and G by 8 inches; 21

different exhaust pipes used on a single class, numbering 64

engines, represent the condition as to these parts, this class

and five others are now provided for by a single standard

pipe, and three pipes answer for all wide firebox engines.

THE ACME HEADING AND FORGING MACHINE.

This machine, built by the Acme Machinery Co., of Cleveland,

Ohio, has an exceedingly strong and heavy bed, made in the

form of a box, with three deep trusses extending longitudinally,

which are braced by a truss extending across the machine
transversely, besides which the fly wheel bearing is reinforced

with a steel beam.

The shaft, which is iron, has a clutch hub and two double

disk cranks forged in one piece, and is carried in three large

bearings, the faces of which are inclined at an angle of 45

degrees toward the front of the machine, which is done to

Ijring the thrust of the forging tools directly against solid

metal instead of against the caps. A tool steel pin is fitted in

a mortise of the clutch hub, it engages with a cushion dutch

Acme Heading and Forging Machine.

Many other roads ought to take up this subject as systemat-

ically as the Reading has done.

Fuel Saving.—The importance of saving coal, even in a sec-

tion where its cost is relatively low, is fully appreciated, and
efforts are made to use the fuel to the best advantage. The
consumption of fuel on the road is being studied and one of

the efforts to reduce unnecessary waste is explained in the

following explicit circular, which Mr. Davis kindly allows

us to print:

To All Men in Charge of and Handling Locomotives:

The practice of running the air pump when unnecessary
and allowing steam to escape through the saTeiy valve must
be avoided as much as possible. Special care must be taken
while waiting at a station, on a side track, or at the engine
house.

Example—The amount of fuel and water consumed per hour
for running a 9%-inch pump is 70 pounds of coal and 60 gal-
lons of water; equivalent to 4 cents. The amount of fuel
and water consumed per hour for a safety valve blowing Is

870 pounds of coal and 750 gallons of water; equivalent to 45
cents.

If each engine is allowed to waste fuel one hour per day.
which is about the average, 700 engines will consume per
month, 9,870 tons of coal and 17.010.000 gallons of water, at a
cost of about $10,300.
The responsibility of this waste rests wholly on the men

handling the engine. E. E. DAVIS.
Assistant Superintendent of Motive Power.

stop motion controlled by a foot treadle and is automatically

released when the treadle is raised. The object of this is to

permit of giving any desired number of blows and by throw-

ing in the treadle latch the machine will work continuously.

The fly wheel has a bronze bushing, which gives good wear-

ing and smooth running qualities, and permits of rapid re-

pairing. The slides have ways of phosphax bronze, side gibs

of cast iron, running on hardened tool steel ways in the bed,

and all these parts may be easily and quickly renewed when
they become worn. Cast steel is used for the stationary and

movable die blocks as well as the toggle block, while the

toggles are of forged steel and hardened. These parts are all

given ample bearings and they rest on steel ways after the

manner of the main slides. The arrangement is such that no

reciprocating parts wear on the bed. The machine has an out-

side shear that will shear cold stock to a diameter of one-half

the rated capacity of the machine, and when the stock is hot it

will shear to three-fourths of the rated capacity.

The machine is provided with an automatic relief and ad-

justable time device, consisting of a spring in the slide that

moves the links, which in turn close the gripping dies. The

spring has the least power at the beginning of the motion and

the power increases with the motion on account of the position

of the links until it ends with the dies in the closed position

when the grip cannot be released. If the stock should get

caught in the dies in feeding, or if an obstruction accidentally
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comes between the dies, the yielding of the spring will prevent

the toggles from locking or coming to their centres, which re-

lieves the machine from unnecessary strain.

The time device regulates the length of the interval during

which the dies remain closed. The movement of the con-

necting rod in closing the dies may be regulated by an adjust-

ment for setting up the spring, so that the dies will remain

closed for a longer or a shorter interval as desired for the work

and the size of stock that is being used. This is a new
feature in these machines and the adjustability of the length

of closure and the relief features constitute an important im-

provement. Five sizes of these machines are built, viz.: 1, IV^,

2, 2% and 3 inches.

raise steam with impunity to those temperatures, it behooves
one to study especially both the superheater and the motor;
with a steam engine of the present type, continuous running

would be absolutely impossible under these conditions. In the

plant with which we are now occupied, the evaporating ap-

paratus is composed of two vertical boilers AA, with crossed

boiler tubes BB, and a central chimney C. The heating sur-

THB SCHMIDT SUPERHEATING SYSTEM.

In nearly all steam superheating systems using tempera-

tures above 250 degrees (482 degrees Fahrenheit) serious

troubles have arisen from burned tubes, sepai'ated joints, leak-

age and expensive renewals, and these troubles are accom-

panied by wastefulness in the firebox. These difficulties may
be avoided by a construction which insures perfect circula-

tion of the fire-box gases about a large and properly arranged

heating surface. The circulation of the steam in the tubes

has much to do with the success of the superheater. One of

the best means to avoid the burning of the tubes is to ar-

range them in a manner to obtain a very rapid circulation of

the steam in the tubes, and a circulation relatively slow of the

gases of combustion around the tubes. By these means the

steam has a cooling action on the tubes, the temperature of

which cannot much exceed that of the steam itself, while the

gases of combustion are rapidly deprived of their great ex-

cess of heat by the tubes which are nearest to the fire-box.

An example of this was found at the local exposition at

Nuremberg, where an ice machine of the Linde system, intend-

ed to make ice for a skating rink, was driven by a steam en-

gine, using highly superheated steam, constructed by Mr. W.
Schmidt & Co. at Aschersleben.

This engine was at the same time to furnish power for a

portion of the electric lighting of the exposition. This ser-

vice required continuous running, and this plant did not shut

Fig. 1.—Generator and Superheater.

face of each boiler is only 7 square meters, the grate surface

0.52 meters, being for the two boilers together 14 square me-
ters and 1.04 square meters respectively. It is to be seen that

the heating surface is small in comparison to the grate sur-

face, from which there is a yery great production of steam

i ii
Fig. 2.—Engine for

down day or night from the opening of the exposition in

June until the closing, on the first days of November. The

generators and steam superheaters are shown in Fig. 1, and

a diagram of the 100 H. P. motor is shown in Fig 2.

We believe also that Mr. Schmidt was the first, and up to

the present time, perhaps the only one, who has realized in

practical working the employment of steam raised to tem-

peratures neighboring 350 degrees to 380 degi'ees (662 and 716

Fahrenheit). It is certain that by these means a great degree

of economy has been obtained, and it is also certain that to

Translated for the American Engineer from "PortefeulUe Econo-
mlque dea Machines."

Superheated Steam.

for each square meter of heating surface. The production of

steam reaches nearly 40 kilograms of steam per square meter

of heating surface. It is evident that the gases of combustion

must enter the chimney at a very high temperature. If these

boilers were not surmounted by superheaters they would make
a very poor showing.

The steam produced by such great activity is naturally very

damp, but that property is utilized, on the one hand, to obtain

a good utilization of the combustible with a heating surface

relatively small, and on the other hand, to prevent the burn-

ing of the serpentine superheater. The superheaters are com-

posed of a series of steel tubes rolled in flat spirals. Two rows
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of spirals are made in one piece and joined to the follow-

ing ones by coupling-boxes placed outside. The dismounting

is thus rendered very easy. The collective heating aurfare

of the spirals is 50 square meters. The steam after leaving the

boiler enters directly into the highest of the spirals, D, and

circulates rapidly in a direction contrary to that of the gases

coming from the fire-box. The damp steam has a strong

refrigerating action on the hot gases which escape into the

chimney which is common to the two boilers. These gases, in

this manner deprived of the greatest part of their heat, are

still available for draft.

If this methodical circulation (in contrary directions) was

maintained through the whole course, the highly superheated

steam going out of the bottom of the serpentine, the steam

running through the lower spirals would be very hot and

absolutely dry. In this manner the last spiral which is near-

est to the fire-box would be continually in danger of being

burned and could not fail of being quickly deteriorated, above

all under the action of a somewhat lively fire. And besides

that, it would necessitate a very large heating surface to reach

the desired temperature. To avoid these difficulties Mr.

Schmidt changed the direction of the circulation of the steam

at a determined point. After having run through six spirals

from the top downward, the steam is nearly dry but not yet

superheated. It then passes into a cast-iron connecting pipe,

E, entering immediately into the lowest spiral, that is to say,

nearest the fire-box. As the steam is then still relatively cool,

it prevents the deterioration of the lower rows, and, circulat-

ing in the same direction as the hot gases, that is to say, up-

ward, it quits the serpentine definitively at the temperature of

340 to 360 degrees (664-680 degrees Fahrenheit) to go to the

motor by G.

The motor. Pig. 2, has several special features. It is a hori-

zontal Corliss compound condensing engine. The two cylin-

ders are tandem, acting on one common piston rod. The prin-

cipal dimensions of this engine are: Small cylinder, 360 mm.;

large cylinder, 750 mm.; speed, 80 turns per minute. The air

pump is actuated by a pin at the crank pin and a lever. The

peculiarity of this engine consists in that each cylinder is

single acting, but the whole together works as a double acting

engine. It will be seen that the two pistons are united in a

single differential piston, HH. The small piston, H, is very

long; it is a hollow plunger. The annular or ring-shaped space

J, formed behind the large piston, H„, is the low pressure cyl-

inder. The space, K„, in front of the two pistons, the hollow

part, Kj, of the small piston and the pipes Kj, connecting the

back of the small cylinder with the front of the large cylinder,

form the receiver. The steam acts at first on the rear surface of

the small piston, H, during the forward stroke. At the same time

the steam contained in the intermediary receiver, K" K' K^
passes into the annular ring space, J, by the admission valve

of the low pressure cylinder, L, (circular valve). There is

then equilibrium, or nearly so, on the two faces of the annular

piston. At the end of the forward stroke the small cylinder

empties into the receiver, the low pressure cylinder, J (annular

space), communicates by the circular valve, L, with the con-

denser, M. There is then equilibrium on the two faces of the

small piston, but on the annular ring piston there is the

vacuum of the condenser and the pressure of the receiver in

front. In this manner the backward stroke is effected.

The aim of this peculiar arrangement of the cylinders is to

avoid too great an elevation of temperature of the cylinder

and of the piston receiving the superheated steam from the

boiler. In fact, if the small cylinder was double acting, the

walls and the piston would not be long in attaining a tem-

perature which would render all lubrication impossible. In

the actual arrangement, the period of exhaust, as well as the

steam at low pressure, in the hollow part of the small piston,

prevents this superelevation of temperature. At the same
time the steam in the receiver and the walls of the large cyl-

inder are reheated in a very eflicacious manner. The engine

Is well studied from a thermometrical point of view.

In order to avoid a superelevation of the temperature of

the slide-valve of admission the steam in escaping passes by

the interior of this valve. In the engines of most recent con-

struction of the Schmidt system, the distribution is made by

valves, and this last precaution becomes unnecessary. Let ua

observe, besides, that the packing-boxes are all situated in

places where there is only steam at low pressure, which as-

sures perftct tighiness. The engine is of a very solid con-

struction and the frame rests entirely on the foundation, ex-

cept as to the slide-bars.

The first trials made with this machine after an uninter-

rupted run of five months, of which we have spoken above,

were conducted by the engineers of the "Association Bava-

roise de proprietaires d'appareils k vapeur." The results

were remarkable. They showed a consumption of 1.41 pounds

of coal per horse power per hour, and consumption of 9.9

pounds of steam per horse power per hour. These results

coupled with the prolonged and uninterrupted running at

Nuremberg, abundantly proves the Schmidt system of super-

heating to bo a success and they show it to be applicable to

many industries.

The fact that the different automatic couplers given in the

latest Government statistics as being applied to the car equip-

ment of the United States, number an even one hundred is

noted by the "Railway Master Mechanic." This is the num-

ber for the year ending June 30, 1896. There are twenty-seven

others which appear in records of previous years, but which

are not set down as in use in the year named—evidently

dropped out, at least for the time being. There are also records

of 181 cars, having automatic couplers "unclassified." Of the

100 definitely specified 42 are on more than 100 cars each; 23

are on more than 1,000 cars each; 16 are on more than 5,000

cars each, and 9 are on more than 10,000 cars each. There are

a few that go to higher figures—to the twenty and thirty thou-

sand point—and two that go far beyond the one hundred thou-

sand point.

The superiority of American over English mechanics was the

subject of a recent letter from John Bui-ns, the well-known

labor member of the British House of Commons, to the London

"Times." He testifies to the excellence of American engineering

workmanship and says: "Cheap wages are not the cause. On
the contrary, high wages produce that result. Neither are the

hours worked a contributing factor thereto, as they are sim-

ilar. It is not due either to the superiority of the American

mechanic as a craftsman in the engineering trade, as they are

generally of British parents or British engineers, often mem-
bers of British unions, who, attracted by higher wages and

similar hours, form, as I know by personal experience, the

nucleus of American engineering industry. What it is due to

is that the American employer has fewer deadheads to carry

about, and his captains of industry arei more inventive, more

adaptable and assimilative, less hidebound in their methods,

less prejudiced in their conceits, and more versatile in their

inventive initiative."

UNITED STATES HOTEL, AND THE CONVENTIONS.

It will please the friends of the United States Hotel, Sara-

toga, to know that the proprietors have decided to open the

house in time to accommodate such of the members of the

Master Car Builders' and Master Mechanics' associations and

others attending the conventions in June who desire to stop

there. The quiet and dignified comfort of this well-known house

will be appreciated by many.

WESTINGHOUSE APPARATUS AT THE BOSTON TER-
MINAL.

The new Southern terminal railway station at Boston Is a
good illustration of the scope of the 'U'estinghouse manufactures.
The switch and signal system are provided by the Union
Switch & Sig-nal Company; the engines by the Westinghouse
Machine Company; the Westinghouse Air Brake Company will

equip the rolling stock and all the electrical apparatus will be
supplied by the Westinghouse Electric & Manufacturing Com-
pany. The electric installation is to comprise 1.000 horse power
of dynamos and motors. The station, when completed, will be
the finest in the country. Electricity will be used for lighting,

for driving pumps, ventilating fans, etc.
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THE HOEY DRAFT ATTACHMENT.

The draft attachment illustrated by the accompanying en-

gravings was designed and patented by Mr. M. J. Hoey, fore-

man of Car Department of the Columbus. Hocking Valley

& Toledo Railway. This device has withstood the test of time,

having been in use on 4.300 cars on the road referred to. and it

has been in service upon some of them for more than three

years, during which time it is reported to have given entire

satisfaction. Mr. Hoey recently stated, in a communication to

us on the subject, that it is indorsed by the oflicials of the

road and also by the trainmen. It is now being applied to 500

new box cars, which are under construction for this road. Mr.

Hoey says:

"There are several features about this attachment which

recommend it. The spring and follower pockets are made of

malleable iron, and are securely fastened to the draft sills by

bolts (plainly seen in the engravings), each side of the pocket

being one continuous piece of malleable iron. The diagonal

straps on top and bottom act as braces for the timbers, and

also provide an inclosure, which prevents the follower and

spring from falling out in case of a breakage. The safety key

is 1 by 3 inch iron, and is independent and free from strain

unless the tail pin breaks, when the strain is thrown on the

safety key, and it then comes to a bearing in the slot and hauls

the latter cases. Probably the real importance of good and
thorough lagging of locomotives is not appreciated. It is

rather difficult to apply lagging to locomotives, except to the

circular portions of the boilers, yet if it was considered neces-

sary a way would be found to envelop the whole engine. The
writer takes the ground that it is advisable to provide much
better protection than is now thought necessary, and it is

to be hoped that the committee appointed to report to the

Master Mechanics' Association in June will speak in positive

terms upon this point.

It is customary to put some kind of lagging upon the bar-

rels of locomotive boilers; it is often of wood, which is far

from being a good protection from radiation, and is a source

of great annoyance and expense. Some roads are using good

lagging on their boilers, but the majority do not even lag the

boiler as completely as it might be done. Cylinders are also

sometimes protected, but this is not yet to be considered com-
mon practice, and aside from an occasional application of lag-

ging to the steam pipes of air brake pumps, these are all of the

parts that are ordinarily protected.

As to kinds of lagging little need be said except to point

out the fact that the difference between a bare surface and
one that is lagged with any respectable covering is much
greater than between the best and the worst of the coverings

in their effect upon, radiation. It may be said in passing, how-

The Hoey Draft Attachment.

the train to its destination. We have now on record 20 cases of

this kind, where trains were so hauled, the length of train being

50 cars, loaded with coal, the gross tonnage being in excess of

1,700 tons. The C, H. V. & T. Ry. Co. is, without doubt, haul-

ing as great, if not greater, tonnage per train than any other

company in the country, and I claim for the attachment that
the test it has been given here for the past three years should
recommend it to any railway company desiring to adopt a
safety device at a minimum cost."
No change in draft timbers is required for the application of

this device, and tail pins may be used without fear of the
couplers pulling out and falling upon the track to cause wrecks
or damage to brake beams. The safety bar or key shown at E
in the plan view passes through a slot in the coupler shank
for the purpose of holding the coupler in place in the event of
the breakage of the tail pin, as referred to by Mr. Hoey in his
letter. This safeguard against the breaking of tail pins should
reduce the number of break in twos. It is stated by the manu-
facturer. The Dayton Malleable Iron Company. Dayton, Ohio,
that 18,000 of these attachments are now in use.

BOILER AND STEAM PIPE LAGGING.

During the past few years a great advance has been made in

the protection of steam pipes and boilers from radiation of

heat, and it may now be said that the importance of this in

stationary and marine practice is generally recognized and
provided for. The same progress has not been made in con-
nection with locomotives, but it is not to be admitted that

this is because such provisions are not equally desirable in

ever, that asbestos is thought by good authorities to be very

much overestimated as a non-conductor of heat. Professor

Ordway, in reporting upon this material as an iiLsulating sub-

stance, said; "By reason of its fibrous character, it may be

used advantageously to hold together other incombustible sub-

stances, but the less the better." In a list of 32 steam pipe

coverings, Professor Ordway places four at the head of the

non-combustible substances, all of which are formed with

magnesia, which is clear proof of his opinion of this sub-

stance as a non-conducting covering.

The reasons why all of the surfaces of the boiler, steam

chests, cylinders and the saddles of locomotives should be

lagged are sufficiently apparent to need no emphasis. It is so

easy to protect cylinders that this ought never to be omitted,

a good method of applying the covering so that it may be

removed with the outside casing, as used on the Chicago &
Northwestern Railway, was illustrated in the "American En-

gineer" of April, 1896, page 64. A method of protecting the

water legs of boilers and the back heads, as used for a num-

ber of years by Mr. Geo. W. Stevens of the Lake Shore &
Michigan Southern, was fully illustrated in the report of the

Master Mechanics' Association for 1S85. page 106. This is no

new idea, and that Mr. Stevens continues the practice after all

these years is good evidence that he thinks it pays. It seems

strange that no attempts, so far as the writer knows, have

been made to jacket the cylinder saddle castings, and there Is

no doubt that a great deal of power is lost on account of the
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condensation due to the exposure of these large castings as

they are pushed through air at zero, or below, at sixty miles

an hour. Some aLtcnipts have been made to surround the

steam passagos in the saddle castings with insulating mate-

rial, but why should not the saddle castings themselves he

lagged? Is it a question of appearance, as one Master Mechanic
lias suggested, or is it merely because no one has thought it

necessary?

To sum up: The surfaces that might be lagged are the

boiler, the sides and ends of the fire-box (as tar as may be

reached); the cylinders, including the heads, and the steam
chests, and the cylinder and saddle castings—than which no
parts carrying steam are more exposed—and the air pump
pipes and feed pipes. All this may he done so that the cover-

ing may be removed and replaced. The removable covering

may be applied to the fire-boxes, as in the plan shown on page

78 of the March, 1898, issue of this journal.

The first question to be decided is whether all this is neces-

sary, which is to be ascertained only through comparative

tests. The effect of the protection of all of these parts may be

known by running two locomotives, in the same service,

through a winter, one of them being fully protected and the

other having only the usual amount of lagging. The power
of the fully protected engine would probably be much greater

than that of the other, because of the great loss of power
that must follow the condensation of the steam in the saddle

passages. If the coal records are kept with care and accuracy

there should be no difficulty in ascertaining any marked ad-

vantage of the lagging.

Tests of the relative merits of various different insulating

materials may be made by preparing different locomotives of

the same class with the same thickness of the various cover-

ings, by raising the same steam pressure in all of the boilers,

with all of the fires in the same condition, and allowing them
all to stand the same length of time in an inclosed space,

where there are no air currents. The dampers and the smoke-
stacks should be closed, and after the fires are drawn the

gage pressures should be read at regular intervals. The gages

should first be tested, and care should be taken to have all

of the conditions alike for all of the boilers. The pressures

taken every half hour and plotted on curves would give a

comparison that would be valuable and instructive in showing
the relative insulating powers of the various materials. It

has been noted at the locomotive laboratory at Purdue Univer-

sity that the earlier- experimental locomotive "Schenectady

No. 1," with wooden lagging, when the fire was drawn at o

p. m., would lose its pressure by midnight, whereas the new
"Schenectady No. 2," which has magnesia sectional lagging,

under the same conditions would hold its steam and have some
pressure left in the morning. Much might be said in this

connection as to the relative advantages of the two laggings

when the locomotives are running through a winter storm,

with the temperature at some point below zero.

Good lagging costs more than poor, yet it is not very ex-

pensive, and if it increases the power of an engine when
power is most needed it is sure to be a good investment. It

seems probable that we shall some time look back to the pres-

ent time with wonder that the general use of an improvement
so easy of application as lagging should have been so long

delayed. A. E.

APPARATUS FOR TESTING MOUNTED AIR HOSE.

By Oscar Antz.

While it is not a universal practice to subject air hose to

I test pressure after being fitted up, it is nevertheless desirable

(hat this should be done, and with the present practice of

splicing hose which has become partly defective it is neces-

sary to apply a test to insure having perfect work. The en-

graving illustrates an apparatus which has been found to

answer very well for this purpose, and with it one man can

test a hose thoroughly in less than half a minute.

The air pipe supplying the test pressure is provided with

an ordinary cutout cock having a %-lnch hole drllle<l

in the side of the cnamber and plug, forming a three-way

cock, by means of which air pressure can be applied to the

hose and released at will. A gauge is connected to the sup-

ply pipe. Below the three-way cock is located a one-inch

hose coupling having a one-inch pipe thread cut on the shank,

which is screwed into an elbow and in connection with an-

other elbow can be placed at a proper angle so that a hose

coupled to it will lie in a horizontal position. Tlie nipple of

the hose to l>e tested is closed and made tight by means of a

piece of rubber turned in a lathe to the shape shown. This

is held by the nut of a union screwed on the male part of

the union. To hold the hose so that this rubber can be

forced against its ends, a fork shaped piece of metal is provided

which fits into the space between the back of the hexagonal

part of the nipples and the hose clamp, which space is usually

fiom one-fourth to one-half inch. This fork is made of a piece

Air Hose Testing Apparatus.

of %-in. sheet steel and is bent in such a shape that the base-

projects at the two sides, so as to slide in guides fastened to

a table, to adjust its position to varying lengths of hose. On
the end opposite the fork is a flange against which a wedge
bears for forcing out the rubber against the hose nipple. A
continuation of this flange forms a fulcrum for the operating

lever of the wedge. This wedge is made circular and has a

slot through the centre which keeps the union holding the

rubber plug from turning. The pipe end of this union is

plugged with a piece of iron into which is screwed a piece of

%-in. round iron to act as a guide; the back end of this part

of the union is tapered at the sides to the same pitch as that

of the wedge; the centre being allowed to project so as to

work in the slot of the wedge. A spring on the guide rod

bearing against a washer and pin brings the union back against

the wedge when this is raised.

The operation of testing a hose consists in placing the coup-

ling end into the stationary coupling, then dropping the nipple

end over the fork and pressing down the lever of the wedge,

which forces the rubber against the nipple, making a joint

which is tight against a pressure of 100 pounds per sq. in. or

less. Pressure is then applied and released by means of the

three-way cock. Leaks in the hose or fittings are found by

an application of soapsuds.

It is reported that the Spanish mackerel have been ordered

out of American waters.
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NEW CARb BY THE J. G. BRILL COMPANY.

COMBINATION CAK FOR ELECTRIC ROADS.
In our March issue one of the cars by the J. G. Brill Com-

pany, now running on the Buffalo & Niagara Palls Railway,
was illustrated. These cars were mounted upon Brill "Perfect"
passenger trucks, and the present illustration was made from
a photograph of a larger and much heavier car for high speed
service on suburban lines, on the Ballston Terminal R. R. of

Ballston, N. Y., using trucks of the same type. It is a com-
bination car, having platforms and steps similar to those on

service to be maintained with a very small expense for wages.
Only two men are needed to operate the car, which is intended
to offer the same accommodations as local steam trains. The
weight of the car, including 200 H. P. Westinghouse motors
and the Christensen air brake equipment, is 60,000 pounds.

TRAILERS—N. T., N. H. & H. R. R.

The New York, New Haven & Hartford electric motor oars

have frequently been illustrated and described, but the almost
equally interesting trail cars, which are hauled by the motor
cars, seem to have had little attention. The accompanying

Motor Car for the Ballston Terminal R. R.

cars of steam lines. Both ends are vestibuled, and the interior

is divided into two compartments for passengers and baggage.

The length over end panels is 25 feet 4 inches, the width

being 8 feet 4 inches. The passenger compartment is 16 feet

long and seats 22 persons, the baggage compartment is a

little less than 9 feet. The latter is sheathed with tongued and
grooved boards, and is provided with 4 ft. sliding doors at

each side, an end door and a door to swing into the passenger

compartment; this door is fitted with glass sash. The plat-

forms are 4 feet 6 inches wide, and the roof is of the regular

passenger car pattern, two trolley poles and boards are pro-

photograph shows one of these cars ready for service, built by

the J. G. Brill Company, and mounted on ordinary passenger

ear trucks. It is 39 ft. 4 in. over the dashers or crown pieces,

and 7 ft. 6% in. wide at the posts. The width over the steps

is 9 ft. 8 in. The distance between truck centers is 25 ft. 6 in.

There are fourteen benches or seats, ten of which have reversi-

ble backs, the other four have stationary backs against bulk

heads at the ends. The car is furnished with an ordinary

monitor roof, and the curtains at the sides are arranged to

come all the way to the floor, going outside of the ends of the

seats. This is made possible by the use of the Brill round end

Trailers for the N, Y,

vided so that the car may run in either direction. There are two
sand boxes, two gongs and gates to the vestibules. There are

six windows on each side of the passenger compartment, which
is fitted with cherry slat seats; drop seats are also placed in

the baggage compartment for use in case of crowding, and
for the accomodation of smokers. Altogether the car is as

comfortable and convenient as could be desired for use on a

road where high speeds are needed between stations separated

by short intervals. Oars of this type enable a frequent train

, N. H. & H. R. R.

seat panel, which in addition to the ordinary curvature is fitted

to the seat with a round end so that the projecting corner,

which usually interferes greatly with the lowering of the cur-

tain, is out of the way. The curtains are of pantasote. The

side steps or running board have 12 inches rise and there are

two on each step. The seats are of cherry and ash slats, they

are spaced 2 ft. 8 in. between centers. The platforms are

closed by leather covered chains between dasher and corner

posts.
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BOOKS AND PAMPHLETS.

"The Calorific Value or Fuel.s." fuuiideil on Kestiier's "Pouvoli-
Caloi-iflque des Combustibles," witli llie ailijitioii ul' a very
full collection of tables of heats of combustion of fuels, solid,

liquid and easeous, by Herman Poole, F. C. S., 8vo, 40 fig-

ures, 279 pp., cloth. New York, 1S98, John Wiley & Sons.
Ixindon, Chapman & Hall. Price, $.'i.

This book was written for the purpose of collecting all of

the reliable data on the subject of fuels, because the books

hitherto published in Knglish contain only a few scattered facts

regarding the calorific values, and nothing comprehensive has

appeared before containing information as to how the facts

were obtained, and what practical use would be made of them.

As stated in the preface, the work commenced as a trans-

lation of M. Scheurer-Kestner's "Pouvoir Calorlflque des Com-
bustibles," but changes became necessary to adapt it to Amer-
ican methods and data, and It was deemed advisable to use the

skeleton of that work, and fill it in as considered best. Even
this skeleton has hardly been preserved intact, as the arrange-

ment of much of the material has been changed, many portions

omitted, many new ones supplied, and in some of the original

discussions the argument has been so changed as to point

nearly opposite to that advocated by M. Scheurer-Kestner. The
work embraces only that portion of calorimetric determinations

having a bearing on fuel values. A concise description Is given

of the leading calorimeters, those most commonly used being

described more fully than ^he others, and some examples of

working and calculations aie added. Coal, being the fuel most

generally used, is given the greatest amount of space, but other

fuels are briefly considered.

The author ties theoretical and practical work together,

giving information on the methods of sampling fuel and test-

ing it. In an appendix he reproduces the report of the com-

mittee on the revision of the code for testing boilers presented

to the American Society of Mechanical Engineers at the De-

cember, 1S97, meeting, and also gives a set of tables of con-

stants used in this and allied subjects and a collection of cal-

orimetric and analytic data on all of the kinds of fuel used.

These tables are of great value, they cover coals from all parts

of the world as well as gas and liquid fuels. We have not seen

such a complete set of fuel tables before. This feature of the

book will be specially appreciated by designing engineers.

Whenever possible the author gives the source and authority

for his statements, which adds to the feeling of confidence

with which the work will be used.

There are twelve chapters, an appendix, a table of con-

tents and an index. The first chapter is on the general subject

of fuels, heat of combustion, thermometers and calorific values.

The second gives methods of determining heat of combustion.

Four chapters on calorimeters follow, with description and dis-

cussion of the processes and advantages of each. These are

followed by three chapters on fuels, solid, liquid and gaseous.

The next three chapters apply the calorific power of coal to

boilers, and in this part of the work much that is valuable in

connection with boiler testing is presented.

Engineers who design and test boilers will find the book con-

venient and helpful. They will probably have a large part of

its contents in other forms, but not so compactly ai'ranged. The
descriptive portions are concise and yet complete. The book

is up to date, and, because of the lack of good presentations of

calorimetric methods, it fills a place not occupied by any previ-

ous work. The fuel tables merit further mention. They con-

tain all the available information covering the data required

that have been published to date, with analyses of fuels and the

heat units as determined by the authors of the tests, whose
names are given. They are arranged according to a standard

plan and are comparable.

The t.vpe, paper and binding are goud and the illustrations

in general are satisfactory. The author's care in stating author-

ities is to be commended, and this is specially necessary in a

subject upon which some many "doctors disagree."

"The Arithmetic of the Steam Engine," by E. Sherman Gould,
M. Am. Soc. C. E. : 77 pp.; cloth; New York. D. Van Nos-
trand Co, 1897. Price $1.00.

This little book was written to supply the author's own need

for a collection of simple and accurate facts and rules, which

he had been unable to find in any single treatise on the steam

engine. He does not pretend to present anything new, but does

put the accepted facts of the subject into easily accessible form

tor practical use. It furnishes a clear and concise summary
of the fundamental principles of the steam engine and the cal-

culations based upon them. The author states In the preface

that he believes the pages contain all that Is necessary to solve

the ordinary problems relating to steam In Its application to the

steam engine. It Is a good work to have at one's elbow for the

purpose of "brushing up" on the simple problems of steam-using
when one has become a little "rusty." It ought to be In-

dexed, and It ought to bear Its title upon Its back In order to be
easily found upon the shelf. We hope that our copy was an
Imperfect one In these respects, and that In the rest of the edi-

tion these important points were not omitted. It has not even
a table of contents. Life is too short to spend time In consult-

ing books under such conditions; they must be read through

In order to find out what they contain.

"Tops, a New American Industry; a Study in the Development
of the American Worsted Manufacture." Published by The
Arlington Mills, Lawrence, Mass. 130 pages, illustrated;
bound In buckram. 1898.

This handsome book, published by the Arlington Mills, gives

an interesting and Instructive account of the American worsted
industry with which this concern has been identified. It de-

scribes the introduction of a new branch of industry, or a new
phase of worsted manufacture into the United States. This is

the manufacture of worsted "tops," which are made for the

use of spinners of worsted yarn. The buildings and equipment,

as well as the materials and processes, are described and the

history, development and future of the industry are presented

in an interesting manner. In 1891 the Arlington Mills published

a history and description of its extensive plant In a book enti-

tled "The Arlington Mills, a Historical and Descriptive Sketch."

and the present volume relates to the new buldlngs and pro-

cesses which have developed since that time. The work Is a
handsome production In every respect.

"The Pneumatic Despatch Tube System of the Batcheller Pneu-
matic Tube Company." By B. C. Batcheller, 147 7x9i4-inch
pages with 50 illustrations. Philadelphia, J. B. Lippincott
Company.

This book gives the only complete and definite description ever
published on the subject of pneumatic tubes. It is from the

pen of Mr. B. C. Batcheller, Mechanical Engineer of the Batch-
eller Pneumatic Tube Company. The work Is divided into four
chapters, the first of which is a brief historical sketch, the sec-

ond an explanation of the first pneumatic tubes Installed by this

company tor the transportation of United States mail, the third
describes the system and apparatus of the company and the
fourth contains facts of general information relating to pneu-
matic tubes and the theory and practice of their working. The
book describes the system thoroughly and shows the practical
applications which have been made. We are glad m have a
copy in our library and every well-informed engineer will prob-
ably feel the same as we do after procuring one.

"Lubricants. Oils and Greases," by Iltyd I. Redwood. 54
5%x8i,4-inch pages, with three folding plates. Spon & Cham-
berlain. Price. $1.50.

This is a valuable, practical book upon lubrication and lubri-
cants. It treats the subject theoretically, and gives a great
deal of information regarding the composition, uses and man-
ufacture of lubricants, and is a good book of reference for the
guidance of users of lubricants to assist in the choice of the
proper article for special purposes. The author has a high
opinion of grease and tells about the kinds to be avoided. Meth-
ods of testing are discussed, and his statements with regard to

the manufacture of these products are valuable. The work is

divided into two general di\isions, "Theoretical" and "Manu-
facture." A nimaber of tables and an appendix upon the action
of oil on various metals are included. The style used is simple
and it is adapted to readers who are not scientifically educated.

"Practical Shop Talks." A collection of letters on shop
subjects, which show by actual examples some of the existing
methods of shop management and practice. By Fred H. Col-
vin. Press of "Locomotive Engineering," 256 Broadway N
Y. 1,898. pp. 144. Price, 50 cents.

This little voliune was written in the form of letters and
appeared originally as "Notes from Notown by Ichabod Po-
dunk" in the pages of "Machinery" while that publication was
edited by Mr. Colvin. They present the experience and ob-
servations of a practical mechanic in a humorous and instruct-
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ive way intended specially for shop men and shop managers.

It 13 full of sensible suggestions.

"A Method of Measuring the Pressure at Any Point on a Struc-

ture, Due to Wind Blowing Against That Structure," by Prof.

Francis E. Nipher. Reprinted from the Transactions of the

Academy of Science of St. Louis, Mo. Vol. III., No. 1, Jan-

uary 14, 1898.

This is an elaborate account of a new method of measuring

wind pressures and differences of pressures by means of "col-

lectors" in the form of metal discs with wire gauze discs be-

tween them. The experiments were carried out on a car on the

Illinois Central Railroad.

"Proceedings of the South African Association of Engineers

and Architects." Vol. III., 1895-6-7. Received from Eden.

Fisher & Company, 6 Clement's Lane. Lombard street, London,

E. C.

"Statistical Abstract of the United States, 1897." Twentieth

number, containing tables of population, financial, coiijmerce,

agricultural and other leading products, mining, railroads

and telegraphs, immigation, education, public lands, postal

sei-vice, prices, tonnage, etc. Prepared by the Bureau of Sta-

tistics under the direction of the Secretai->- of the Treasury,

Washington, Government Printing Office. 1898.

The John Crerar Library, Third Annual Report for the year

1S97, Chicago, 1898. Clement W. Andrews, Librarian.

"Illinois Steel Company," Chicago, 111. This is an illustrated

pamphlet of 42 pages, containing a description of the various

works of this large manufacturing concern.

Catalogue of Mechanical Rubber Goods manufactured by the

Diamond Rubber Company, Akron, O. This company has been

recently reorganized with an increase in capital stock. The new

president and general manager is Mr. Walter B. Hardy, who has

been connected with the Revere Rubber Company of Boston for

the last ten years.

Map of Cuba.—The Sargent Company of Chicago have Issued

a set of maps showing the West India Islands as a group, the

Island of Cuba and the World, showing the relative positions

of the various countries. They are printed in colors and will

be sent to railroad officers and users of steel castings who may
apply for them.

The Rochester Automatic Lubricator Co., Rochester, N.

Y., has just issued an illustrated catalogue (not standard size)

describing the "Rochester Automatic Lubricator," for locomo-

tives, marine and stationary engines, steam pumps and hy-

draulic elevators. The catalogue contains a number of engrav-

ings and a large number of testimonials.

"Catalogue, 1898, Institute for Home Study of Engineering."

This catalogue announces the consolidation of the "Correspon-

dence School of Technology" of Cleveland and the "Institute

for Home Study of Engineering" of the same city. The schools

were started in 1894, and have been very successful, and they

will now throw off the character of privacy and enter the field

of public institutions. Those interested in this method of edu-
cation should procure the catalogue. Address Institute for

Home Study of Engineering, Blackstone Building, Cleveland,

Ohio.

The recently rendered decision of the United States Supreme

Court in what is known as the Nebraska Maximum Rate case

is ably commented upon in the "North American Review" for

April by Harry Perry Robinson, editor of the "Railway Age."

Mr. Robinson contends that the attempt to i-educe railway

rates by legislative action would be unwise in the extreme, and

he enforces his argument by reference to the statistics of the

earnings of the railways of the different States.

Baldwin Locomotive Works.—Record of Recent Construction,

Nos. 1, 3 and H, March, 18y8. These are 33 page pamphlets with

full half tone engravings and general dimensions of locomo-

tives recently built by this firm. One is devoted to locomotives

for domestic use, and the others to those for foreign service.

Thei'e is no descriptive matter, but the information pertaining

to the designs is sufficiently complete to permit of making se-

lection from the designs with reference to the ordering of loco-

motives.

The Anti-Scalping Law.—We received too late for pub-
lication last month the full text of the recent decision of the

Appellate Division of the Supreme Court of New York declaring

the Anti-Scalping law constitutional. The decision shows great

care in its preparation. It is a clear statejnent of the law, and

it will undoubtedly be used as a reference. We are indebted to

Mr. Geo. H. Daniels, Geenral Passenger Agent of the New York

Central & Hudson River Railroad, for a copy of It.

Coupler Attachments.—The Thornburgh Coupler Attachmeiits

Co., Limited, of Detroit, Mich., have issued a new catalogue,

designated as No. 2, in which their box followers and the

Thornburgh attachments are illustrated by half tone and line

engravings. The objects of the devices are to protect the

springs, reduce the number of parts, increase the strength and
reduce the weights of these parts and at the same time pro-

vide easy means for replacements. The half tones show the

construction of the devices admirably. The pamphlet concludes

with extracts from proceedings of the Master Car Builders' As-
sociation with regard to break-in-twos with the M. C. B.

coupler.

"Friction and Lubrication."—The Joseph Dixon Crucible Co.

of Jersey City, N. J., have sent out an eight-page pamphlet, in

which the subject of lubrication of bearings is discussed and the

relative merits of oil and graphite lubrication are presented.

Gaphite is held to be a better lubricant, theoretically and prac-

tically, and the reasons for the conclusion are stated. The
pamphlet is interesting and instructive. It was prepared es-

pecially for motive power officials, and contains a suggestion

with regard to the lubrication of cylinders with graphite. Sev-

eral well-known authorities are quoted to show the merits of

graphite from practical experiments'on friction.

EaUIFMENT AND MANUFACTUBIIfG NOTES.

LOCOMOTIVES.

The Ann Arbor has bought a switching engine from the Pitts-

burg Locomotive Works.

H. K. Porter & Co. will build one small locomotive for the

Government. It is understood that it is for use at the Brook-

lyn Navy Yard.

The Canadian Locomotive & Engine Coniiiany of Kingston,

Ont., is building a small tank locomotive for the British Colum-
bia, and one compound and two simple heavy 10-wheel engines

for the Intercolonial.

The Schenectady Locomotive Works will build the following

locomotives: One engrine for the New England Gas & Coke
Conrpany, eight for the Interoceanic Railroad of Mexico, and
one for the St. Joseph Stock Yards.

The Dickson Locomotive Works will build one 10-wheel en-

gine for the Arizona & Southeastern, two 8-wheel engines for

the Green Bay & Western, and six consolidation engines for

the Delaware & Hudson Canal Company.

The Richtnond Locomotive Works have orders for six 10-

wheel locomotives for the St. Louis Southwestern, one simple

and one compound mogul engine for the Brainerd & Northern.

and eight consolidation engines for the Southern Railroad.

The Brooks Locomotive Works have received orders to build

two 10-wheel freight engines for the Indiana & Illinois Southern,

five heavy freight engines for the Chicago, Indianapolis &
Louisville, two heavy 6-wheel engines for the Union Railroad,

—a branch of the Pittsburg, Bessemer & Lake Erie,—two con-

solidation engines for the Colorado & North western, one 10-

wheel freight engine for the St. Louis, Indianapolis & Eastern,

five 10-wheel simple freight locomotives for the Toledo & Ohio
Central.

The Baldwin Locomotive Works have received the following

orders; One engine for the Sparta Iron Company, one for the

Mahoning Ore Company, one for the Sorocabua & Ituana Rail-

road, sixteen freight locomotives for the Canada Atlantic, two
for the Argentine Government Railroads, one American type

locomotive for P. G. Mendez & Co. of Mexico, five mogul engines

for the Egyptian Government Railways, five compound con-

solidation freight engines for the Ottawa Arnprior & Pany
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Sound Railroad, six consolidation engines for the Roblaa Val-

maseda Railroad of Spain, twelve Vauclain compound, six cou-

pled tanli locomotives, Willi pony trucks, for the Chinese East-

ern Railroad (the Russian railroad across Manchuria), ten 10-

wheel freight locomotives, four Ajtiantic type passenger lixjomo-

tives for the Lehigh Valley, one con.solidalion locomotive for

tlie Surrey, Sussex & Southampton, six Iwo-cyiinder compound

freight engines for the Norfolk & Western, four consolidation

engines for the Western Maryland Railroad, nine 10-wheel com-

pound engines for the Philadelphia & Reading, one narrow

gauge six-wheel mining locomotive for the Southwest Virginia

Improvement Company, one shifting engine for the Standard

Steel Works, one small four-wheel engine for the Ashland CJoal

& Coke Company, and four consolidation locomotives for the

Southern Railroad.
.

CARS.

The Illinois Car & Kquipment Co. will build 250 gondola cars

for the Louisville & Nashville.

The Ensign Manufacturing Cb. have orders for 200 coal cars

for the Toledo & Ohio Central.

The Elliott Car Co. have received an order for 200 box cars for

the New Orleans & Northeastern.

The Wason Manufacturing Co. will build four passenger cars

for the Central Railroad of Brazil.

McCord journal boxes were specified for 800 cars recently or-

dered by the Toledo & Ohio Central.

The Union Car Co. will build 1,000 of its standard 60,000 lbs.

capacity box cars for the Lehigh Valley.

The Terre Haute Car & Manufacturing Co. will build two cars

for the Heatherington & Burme Railroad.

The Ohio Falls Car Mfg. Co. are building 200 freight cars and

3 postal cars for the Nashville, Chattanooga & St. Louis.

The Wells & French Co. will build 400 cars for the Toledo &
Ohio Central, and three freight cars for the Fairchild & North-

eastern Railroad.

The Pullman Palace Car Co. have orders to build 750 hopper

bottom gondola and 250 flat bottom gondola cars for the Chesa-

peake & Ohio.

The Jackson & Sharp Co. are building two passenger cars

for the Baltimore, Chesapeake & Atlantic, and 250 cars for the

Argentine Government.

Schoen's steel truck bolsters and Bettendorf brake beams will

tie used on 200 stock cars to be built by the Chicago, Rock Isl-

and & Pacific in its Chicago and Houston shops.

The Barney-Smith Car Co. are building the following cars:

Four passenger for the Wabash Paper Co., 100 cars for the

Southern Pacific, 8 new motor cars for the Metropolitan West
Side Elevated of Chicago.

The St. Charles Car Co. is building one passenger car for the

Kansas City, Fort Scott & Memphis, 21 cars for the Missouri

Pacific, 2 passenger and 10 freight cars for the Louisana &
Northwest Railroad.

The Michigan-Peninsular Car Oo. have received the follow-

ing orders: 200 coal cars for the Toledo & Ohio Central, 200 re-

frigerator, 1.000 box and 1,000 twin hopper coal cars for the Erie

Railroad.

The following roads are building cars at their own shops:

The Grand Trunk 200 coal cars, the Mexican National 100 box
cars, the Minneapolis & St. Louis 25 stock cars, and the Cana-
dian Pacific 300 flat and 500 box cars.

The Missouri Car & Foundry Co. are building 4 more cars for

the Weils, Fargo & Co. We referred to an order for 50 for this

same company in our March issue. This firm is also building

400 box cars and 100 coal cars for the Texas Pacific, 1,500 box
and 500 stock cars for the Union Pacific, 12 freight cars for the

Oahu Railroad & Land Co. of Hawaii, 100 furniture cars for the

Louisville & Nashville.

During the past two months the Baltimore & Ohio Railroad

Company has received 1,110 new Vkjx cars, 1,239 double hopper

gondolas and 224 coke cars of the orders for 5,150 cars recently

placed with Pullman's Palace Car Company, the Michigan Pen-

insular Car Works, the Missouri Car and Foundry Company
and the South Baltimore Car Works. Deliveries are l>elng made
as rapidly as the cars are completed.

The Schoen Pressed Steel Co. have an order for 1,000 steel

cars of 110,000 lbs. capacity for the Pennsylvania Railroad. The
contract is about }1, 000,000, and is the largest contract ever

given for steel cars, and it points to the probability that steel

cars will come into use very rapidly, owing to the endorse-

ment by this road. These cars will be 10 feet high from the top

of the rail, and will carry 110,000 lbs. of ore and 104,000 lbs. of

coal. They will weigh 37,000 lbs. each and will have 5'/4 by 10

inch journals. The same builders are at work on an order for

200 more cars of the same size for the Pennsylvania west of

Pittsburg. The order is to be completed by Oct. 1.

MISCELLANEOUS.

The Western agency of the Pennsylvania Steel Co. has been
taken by the Q & C Co., Western Union Building, Chicago.

The new undergiound railway of London has decided to use

the Westinghouse Air Brake.

The plant of the Schoen Pressed Steel Co. is to be enlarged to

such an extent as to increase the present capacity of 20 cars

per day up to 50 per day.

Six Patton coml>ination gasoline and electric motor cars are

now building at the Siemens & Halske Works In Chicago. They
are to be used in suburban service at Chattanooga. Tenn.

An Australian rail contract amounting to 14,030 tons has been

taken Ijy the Pennsylvania Steel Company in competition with

two English, one German and one other American firm. The
price of the accepted bid was $19,000 less than the English bids.

The Edward P. Allis Conpany of Milwaukee, Wis., has de-

livered to the Carnegie Steel Company, Ltd., at Pittsburg, for

their Duquesne Steel Works, a large Bessemer blowing engine.

The shipping weight of this engine will be about 500,000 pounds.

Work on government contracts has led to a number of good
orders for hydraulic machinery placed with Messrs. Watson &
Stillman, including several large forging presses for the navy
department, and powder presses for the manufacture of smoke-
less powder.

The electric lines of the New York, New Haven & Hartford are

to be extended and the rail between East Weymouth and Braintree

are now being changed from 56 pound to 100 pound section. This

addition will bring the total line operated by electricity to 15 miles

in length. The electric trains at Braintree are to be turned on a

loop in order to facilitate traffic.

The Westinghouse Electric and Manufacturing Company has
just opened a new branch ofllce at Austin, Tex. Mr. J. E.

Johnson will have charge of the office and of the further exten-

sion of Westinghouse business in the Southwest. The large

contracts which this company has been handling in Mexico
and the Texas region have led to the establishment of this

new center of electrical trade.

The electric railways projected in Japan are three in number.
Consul Lyon, writing from Kobe, says that one is to be 15 miles

in length, extending from Kobe to Amagasaki. The company
has a capital of $249,000. and the work is to be completed within

two years. The time for beginning the work is not fixed.

Another line is to be between Amagasaki and Osaka—5 miles.

The company is to have a capital of $149,900. The charter has
not yet been granted. The promoters of these two roads are

Mr. Shinyemon Konisbi, of Itamicho. Kawabe-gun, Japan; Mr.
Ki-ichiro Kosone. of Minato-cho, Kobe-shi, Japan, and twenty-
eight others. Another road is projected to run from Kobe to

Armina, 15 miles. The capital is $149,000. The date for com-
mencing the work is not fixed. The promoters are Mr. Ki-ichiro
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Naka, of Arino-mura, Arima-gun, Japan; Mr. Shigezo Yamamo-
to, of Fukiai-mura, Kobe-shl, Japan, and eighteen others.

Japan apparently favors American iron and steel. The New
York Commercial prints an interview with Mr. L. C. Brittain,

of London, touching this, in which he said: "For example, dur-

ing my recent sojourn in Tokio I happened to hear of an op-

portunity to place a large order of Iron and steel products. I

am interested in the iron business, and I decided to make a bitV

Imagine tny surprise when I was politely infoimed that it would
be impossible to consider any other offers than those made by
American firms. I asked the reason for this, and was told that

in the opinion of experts of Japan, the United States furnished
the best article to be found in the markets of the world. I in-

tend to make it my business when I return home to have at
least one iron and steel company in Great Britain properly rep-
resented in the leading cities of Japan and China. If need be,

we will hire Americans to do the work, for apparently they are
the best for drumming up trade."

The rapid movement of the Government Reindeer Special
over the Pennsylvania, the Chicago, Milwaukee & St. Paul and
the Great Northern Railroads was noted last month. Mr. G. D.
Meiklejohn, Assistant Secretaiy of War, wrote the following
letter to Mr. J. B. Thayer, Jr., General Freight Agent of the
Pennsylvania, dated Washington, D. C, March 15, 1898: "I take
this opportunity to thank you on behalf of the War Depait-
ment for the very prompt, efficient and entirely satisfactory
service rendered by your road, in connection with the Chicago,
Milwaukee and St. Paul and Great Northern Railways, in trans-
porting the Government reindeer expedition and attendants
across the continent. The arrangements, so complete in every
detail, provided for the safety and comfort of the expedition,

enabled the trip to be made without inconvenience, sickness,

or serious mishap of any kind, and the entire expedition ar-

rived at the western terminus in the best of condition. The
time made by your road surpassed all expectations, and the suc-

cess of the shipment was very gratifying ta the Department."

OF OFFICIAL CHANQ£S IN APRIL.

Atlantic and North Cai-olina.—Mr. David W. Patrick has been
appointed President, succeeding Mr. Robert Hancock.
Atchison, Topeka & Santa Fe Pacific.—Mr. George W. Smith,

heretofore Master Mechanic of the Eastern Division of the A.,
T. & S. F., with headquarters in Topeka, Kan., has been ap-
pointed Superintendent of Machinery, with headquarters at Al-
buquerque, N. M.
Canada Atlantic.—Mr. M. Donaldson has been appointed Gen-

eral Superintendent; he was formerly Superintendent.

Canadian Pacific.—Mr. J. W. Harkoni has been appointed As-
sistant Mechanical Superintendent; he was formerly Master
Mechanic of the iSastem Division of the Grand Trunk.
Central of New Jersey.—Mr. W. L. Hoffecker has been ap-

pointed Master Mechanic in charge of New Jersey Central di-
vision. Mr. J. G. Thomas is appointed division Master Me-
chanic in charge of Lehigh & Susquehanna Division. Mr. J. H.
Thompson has been appointed Chief Engineer, with head-
quarters at Jersey City, N. J., and the office of Engineer of
Construction, formerly held by him, has been abolished.

Central Pacific.—Mr. William Thompson of San Francisco, has
been elected a Director, succeeding Mr. I. E. Gates of New York,
and Mr. William H. Mills, heretofore Second Vice-President
and Treasurer, was elected Vice-President and Treasurer. Mr.
J. C. Kirkpatrlck was elected Second Vice-President and Mr.
Charles P. Eels was elected Third Vice-President.
Chicago Great Western.—Mr. Raymond Du Puy has been ap-

pointed General Superintendent, with headquarters at St. Paul,
Minn., to succeed Mr. Cornelius Shields, resigned.

Chicago & Northwestern.—Mr. Frank Slater has been ap-
pointed Master Mechanic, with office at Escanaba, Mich., vice
Mr. J. W. Clark, resigned.

Chicago, Milwaukee & St. Paul.—Mr. H. R. Williams has been
appointed General Superintendent, with headquarters at Chi-
cago, succeeding Mr. W. G. Collins, promoted to the position of
General Manager and relieving Mr. A. J. Earling of the duties
of that office.

Chicago & South Eastern.—Mr. W. C. Halfman has been ap-
pointed Master Mechanic, with headquarters at Lebanon Ind
to sifcceed Mr. J. W. Roberts.
Chicago, Rock Island & Pacific—Mr. J. Van Dell has been ap-

pointed Master Car Builder, in charge of the Chicago shops to
succeed Mr. L. T. Canfield, resigned.

Cleveland, Cincinnati, Chicago & St. Louis.—Mr. George

Tozzer has been appointed Purchasing Agent; he was formerly
Assistant Purchasing Agent, with office at Cincinnati, succeed-
ing the late Mr. A. M. Stimson.

Detroit, Toledo & Milwaukee.—Mr. J. R. Megrue has resigned
as Vice-President and General Manager, and Mr. N. K. Elliot
will have charge of the operation and maintenance of the prop-
erty with the title of Superintendent. Mr. J. W. Witmer has
resigned as Master Mechanic, and Mr. L. M. Studevant has
been appointed Purchasing Agent.
Detroit & Lima Northern.—Mr. J. W. Witmer, Master Me-

chanic of this road, formerly at Marshall, Mich., will hereafter
make his headquarters at Tecutnseh, Mich.

Delaware, Lackawanna & Western.—Mr. W. F. Hallstead is
now Second Vice-President as well as General Manager.
Florida East Coast.—Mr. R. W. Parsons has been appointed

Second Vice-President, with headquarters at 26 Broadway, New
York.

Galveston, Houston & Henderson.—Mr. Leroy Trice has been
elected Vice-President, succeeding Mi-. John M. Duncan.

Gulf, Beaumont & Kansas City.—Mr. J. F. Weed has been
appointed Chief Engineer, with headquarters at Beaumont, Tex.
Grand Trunk.—Mr. J. W. Harkoni has resigned as Master Me-

chanic of the Eastern Division, witli office at Montreal, and has
been succeeded by Mr. Thomas McHattie as Acting Master
Mechanic.

International & Great Northern.—Mi-. Leroy Tlice, the Gen-
eral Superintendent of this road, has also been elected a Di-
rector.

Knoxville & Bristol.—Mr. J. V. Woodward of Philadelphia
has been elected President, succeeding Mr. Adolph Segal.

Lake Erie & Detroit River.—Mr. Joseph De Gurse, Chief En-
gineer, died at Winsor, Ont., March 22, at the age of 41 years.

Lake Shore & Micliigan Southern.—Mr. W. H. Newman, Sec-
ond Vice-President of the Great Northern, has been selected to
succeed Mr. S. R. Callaway as President.

Missouri, Kansas & Texas.—Mr. Colgate Hoyt has been
elected Vice-Piesident, succeeding Mr. William Dowd.
Mobile & Birmingham.—Mr. J. J. Thomas, heretofore Mastei

Mechanic, with office at Mobile, Ala., has resigned to go to th«
Mobile & Ohio.

Morgan's Louisana & Texas.—Mr. J. G. Schriever, Vice-Presi-
dent, died at New York recently, at the age of 54.

New York Central & Hudson River.—Mr. Chauncey M. Depew
has resigned as President, to take the Chairmanship of the
Board of Directors of the Vanderbilt lines. He has been suc-
ceeded by Mr. L. R. Callaway, formerly President of the Lake
Shore. Mr. H. Walter Webb has resigned as Third Vice-Presi-
dent.

New York, Chicago & St. Louis.—Mr. Theo. H. Curtis, for-
merly Chief Draftsman, has been given the title of Mechanical
Engineer. •

Oregon Short Line.—Mr. Dr J. Malone has been appointed
Master Mechanic of the Idaho and Montana Divisions, with
headquarters at Pocatello. Mr. W. J. Tollerton has been ap-
pointed Master Mechanic of the Utah Division, with head-
quarters at Salt Lake City, Utah.

Pennsylvania.—Mr. W. F. Beardsley, Master Mechanic of the
shops of the Pennsylvania lines at Allegheny, Pa., has had his
jurisdiction extended over the Erie & Ashtabula Division, ef-

fective April 1, and Mr. T. A. Kircher has been apponlted As-
sistant Master Mechanic at the Allegheny shops.

Plant System.—Mr. J. G. Justice, formerly General Foreman
at Waycross, Ga., has been appointed Mtister Mechanic at Sa-
vannah, Ga., succeeding Mr. D. B. Overton, resigned. Mr. S. M.
Roberts has been appointed General Foreman at Waycross,
succeeding Mr. Justice.

• Rockport, Langdon & Northern.—Mr. John P. Lewis has been
elected President, succeeding Mr. John Lockwood. His office

will be at Rockport, Me.

Salt Lake & Ogden.—Mr. James M. Kirk has been appointed
Master Mechanic, with headquarters at Salt Lake City, Utah,
to succeed Mr. W. T. Godfrey, resigned.

Sherman, Shreveport & Southern.—Mr. W. A. Williams has
been elected VicPe-resident, succeeding Mr. Thomas H. King.

Southern Pacific—Mr. J. Kruttschnitt has been elected Fourth
Vice-President; he is also General Manager.

St. Louis & San Francisco.—Mr. C. H. Beggs has been ap-
pointed Purchasing Agent, he is also Secretary to Vice-Presi-
dent and General Manager, with office at St. Louis.

St. Louis & Kansas City.—Mr. J. W. Sherwood has beeen ap-
pointed General Superintendent, with headquarters at Toledo,
Ohio, vice Mr. A. L. Mills, resigned.

Terre Haute & Indianapolis.—Mr. George W. Pfescott, for-

merly Superintendent of Motive Power, has been appointed
Foreman of the shops of that road at Loganspoi-t, Ind., to take
effect April 1.

Texas Central.—Mr. Charles Hamilton has been elected Vice-
President and General Manager, with office at Waco, Tex., and
Mr. Richard Oliver has been elected Secretary and Treasurer.

Washington & Columbia River.-The positions of Assistant
General Manager and Superintendent of Motive Power, which
were held by Mr. F. Rogers and Mr. J. M. Winslow, have been
abolished.



June, 1898. AMERICAN ENGINEER, OAR BUILDER AND RAILROAD JOURNAL. 181

JUNE, 1898.

OOJSTTEJS^TS.

Illdstkated Articles: Page

Two Cylinder Compound Loco-
motives. N. & VV. Ry 181

60.0001b Coal Cars-L., S. & M.
S.Ry 181

10-Wheel Locomotives.Wisconsin
Central Lines 192

The Horse Power of Locomotives 194

Horwich Shops, Lancashire &
Yorkshire Rv 194

Locomotive Characteristics 196

Locomotive L)esii?n. Driving
Axles 202

Winans' Camel Engines 205

Crank Pin and Axle Calculations 211

Riisfaurant and Dining Cars,
In tercolonial Ry 214

Miscellaneous Akticlks:

The Air Resistance of Trains 186
The Construction of a Modern
Locomotive 187

Miscellaneous Articles: Page
Heating Feed Water with Live
Steam 197

More Light on the Compound
Locomotive ' 210

Success of Railroad Men in Other
Fields of Labor 210

Fast Train— Siberian Railroad... 2l0
Ton Mile and Kiigino Mile in
Locomoti\'c Statistics . 211

Chemistry Applied to Railroads.. 214
Reconstructing Locomotives 216

Editorials:
Wrong Repairs 198
Height of Couplers 198
Advantages of Large Boilers.. .. 198
Locomotive Truck Hrakes 198
Competitive Tests of Locomo-
tives 198

The Breaking in Two of Freight
Triiins 201

Premiums for Conscientious
Bft'orts 201

receiver into the low-pressure cylinder, the reduced receiver

pressure controls the reducing valve, closing it or opening It to

allow the proper wire drawing of high-pressure steam to fill

the receiver, which pressure is supposed to be about 85 pounds,

the safety valve on the receiver, immediately ahead of the

smolte stack, being set to 90 pounds. Under these conditions

the engine will run as a simple engine, reducing the steam

from the boiler to suit the increased size of the low-pressure

cylinder, the cab valve being maintained in the position

marked simple.

When desiring to comiwiind the engine, the cab valve Is

turned to the compound position. This admits steam from the

boiler into the pipe running to the intercepting valve, push-

ing it ahead, thus cutting off the opening to the exhaust pipe,

and compelling steam from the high-pressure exhaust port to

pass into the receiver. At the same time steam passes to the

reducing valve, closing the reducing equalizer valve by means

of the packing rings and pressure on top of the valve, and

opens the reducing check valve, thus admitting full steam

pressure on the large portion of the reducing valve, which

by this excess pressure is closed, thereby preventing the ad-

DATA ACCOMPANYING INDICATOR CARDS.

BALDWIN TWO CYLINDER COMPOUND LOCOMOTIVES-
NORFOLK AND WESTERN RAILWAY.

With an Inset.

The Baldwin Locomotive Works recently built six heavy,

two cylinder compound consolidation locomotives for the Nor-

folk and Western Railway, from designs worked up conjointly

by the builders and the railway company. These engines have

a number of new features, which are interesting to students in

locomotive design. They are known as "Class B." The most
Interesting feature of the design is the compounding arrange-

ment, which can be easily understood by reference to the

drawings showing the details of the cylinders, and the op-

eration of the intercepting and reducing valves. The dimen-

sions of the engine are shown in Pig. 2. To us this appears

to be the handsomest heavy engine that we have seen.

Steam is admitted from the throttle directly to the high-
pressure steam chest, passing through the saddle of the high-

pressure cylinder and around the intercepting valve, which,
with the reducing valve, is located in the saddle of the high-

pressure cylinder, these cylinders being also provided with
an independent exhaust pipe as in simple engines. The low-

pressure cylinder is substantially like an ordinary simple en-

gine, except that it receives its steam from an intermediate

receiver, located in the smoke box instead of from the T
head, and it also has an independent exhaust pipe. One gen-

eral distinction between this two-cylinder compound and those

in general use, consists in the fact that the operation of the

engine as a single expansion or compound locomotive is not
governed automatically, but is entirely under the control of

the engineman, so that it can be operated either way as de-

sired by simply turning the handle of a valve in the cab.

When the cab valve is in the position for simple working,
upon the opening of the throttle the valves assume the posi-

tion shown in Fig. 3. Under these circumstances, steam from
the exhaust of the high-pressure cylinder passes through the
intercepting valve and directly to the high-pressure exhaust
pipe, precisely as in a simple engine. Steam also passes
through the opening of the reducing valve into the inter-

mediate receiver, and lifts the reducing equalizing valve, es-

tablishing communication between the receiver and the large
end of the reducing valve. The reducing check valve is kept
shut by the receiver pressure being upon it. The two ends of

the reducing valve have proportions the same as the high and
low pressure cylinders, and as the steam passes from the
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Fig. 5.—Sections of High Pressure Cylinder.

Fig. 7.- Frames and Valve IVlotion.

Compound. Compound. Simple

Fig. 8.—Selections from Indicator Cards— Half Size.

Simple

BALDWIN TWO CYLINDER COMPOUND LOCOMOTIVES-NORFOLK & WESTERN RAILWAY.
^\'. H. Lewis, Superintendent Motive Power. G. K. Hknderson, Mechanical Engiyiecr.
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working, the steam from the cab valve is exhausted, where-

upon the excess pressure on the underside of the. reducing

equalizing valve immediately lifts it so that live steam can

again pass to the receiver, the Intercepting valve having in

the meantime gone to its original position, by the assistance

of the spring In the front head, and also by the receiver pres-

sure acting against the front end of the valve. The practical

results of this arrangement can be seen by inspecting the

indicator diagrams, which were taken from one of the engines

while in its regular work on the mountain divisions of the

Norfolk and Western Railway, and the tabulated data given

shows the relative amount of work done by the two cylinders

from which it will be seen that quite a close equalization has

been obtained, and it will also be noticed that the indicated

tractive power is very high.

In connection with the cylinders, the arrangement of frames

is original. The upper bar of the main frame butts against,

and stops at the back face of the cylinder, while the lower bar

of this frame extends as far as the front end of the cylinder.

having a lug forged on the end in order to wedge the cylinder

tight. The top front end frame is spliced to the main frame

with a long extension, and passes over the top of the cylinder,

extending to the bumper. The bottom front end frame has no

connection with the main frame, but is secured independently

to the cylinders, extending from the bumper to the back

cylinder face, to which it is wedged. This results in making

the lower front end frame practically a straight bar from the

cylinder to the bumper, and avoiding the curve or goose neck,

which is often necessary in order to clear the truck. This

arrangement necessitates more novelties in the detail design

of the cylinder and the arrangement of ribs or arches con-

necting the lugs to which the frames are bolted, evidently

giving great resistance to the casting at this point.

The arrangement of the receiver in the smoke box is new,

and deserves particular mention, as by this means any part

of the receiver can be taken down without disturbing the

other connections, and It also leaves plenty of room tor the

inspection of the smoke box and netting. The link motion
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has been so arranged that the use of hooked or hent eccentric

hods has been avoided and a linli of comparatively long

radius introduced. The linlc die pin passes through a bar,

which is supported at one end by the lower end of the rocker

arm, and at the other end by a link having the same length

as the lower rocker arm. In this arrangement the motion of

the block is exactly the same as if it were secured directly

to the rocker, and as it is attached between the supports of

the carry bar instead of overhanging at one end, the rigidity

of the parts will be much improved.

The cab is made of sheet steel, lined with wood, and is very

roomy and comfortable. The crank pins and main driving

axles were made of SVs per cent, nickel steel, and the main

wheel centers were of cast steel; the others being cast iron.

The first, second and fourth driving axles were of hammered

Iron; the object of this special arrangement being to give the

greatest strength where needed at the main axle, and not to

increase the cost unnecessarily of the other axles that seldom

give trouble by breaking. The engines are fitted with the

Westinghouse and American equalized driver brake, with the

double Leach sanding apparatus and magnesia sectional lag-

ging.

It should be added that the various features relating to the

compound device are covered by existing patents, or by others

which have been applied for and not yet granted. The follow-

ing table is given for the purpose of comparison with other

designs:

Gauge *Wi-
Diam. driving wheels

; i

Wheel centers, main cast sxeei

1st, 2d and 4th cast iron
rj»ji.gg Latrobe steel

Total wheel base 24 ft. B in.

Rigid wheel base 1"
'o,!"

!°-

Diam. di^ving axle bearing ;J72
!"

Length " " "
•.• ••1"'-,"^

Main driving axle nickel steel

Other " " hammered iron

Diam. main crank pin bearing SVi in.

Length " " " "
' !"•

Diam. main side rod bearing 7 in.

Length 5 m.
Diam. intermediate" " u i".

Length " " " | in-

Diam. 1st, 2d and 4th side rod bearing 5 m.
Length .• • •

-.^^^Z"-,
Crank pins nickel steel

Diam. truck wheels 30 in.

Truck wheels cast iron, steel tired

Diam. truck axle bearing 6 in.

Length " " " ll> m.
Truck axle hammered iron
Diam. high pressure cylinder 23 in.

" low " " 35 in.

Length of stroke 32 in.

Spread of cylinders S5 in.

Type of valve gear shitting link
Travel of valve 5% in.

Lap of valve 1 in.

Lead " " 1-16 in.

Length of steam ports 24 in.

Width 2V8in.
" " exhaust " Bin.

Center to center of frames 441^ in.

Minimum external diam. of boiler 68 in.

Maximum " " " " TTVi in.

Type of boiler extended wagon top
Top of rail to center boiler 8 ft. 6 in.

Number of tubes 306

Outside diam. of tubes 214 in.

Length between tube sheets 14 ft. in.

Heating surface of tubes 2,598.5 sq. ft.
" " firebox 197.5 sq. ft.

total 2.796sq. ft.

Length of fire box 10 ft. 1 in.

Width Sft.S'/ain.
Height (front) 6 ft. 3 in.

Grate area 35 sq. ft.

Minimum diam. of taper smoke stack 15 in.

Top of stack from top of rail 15 fL 3 in.
Width of cab 12 ft. 4 in.

Exhaust nozzle, single 51/4 in.
Boiler pressure 200 lbs.
Weight of engine, empty 161,000 lbs.

' working order 185.700 lbs.
on drivers " "

IS,";. 600 lbs.
" truck, ' •' 20,1001bs.

Brakes Westinghouse and American
Ltach sanding apparatus, double.
Magnesia sectional lagging.
Capacity of tank 4,000 gals.
Capacity for coal 17,000 lbs.
Diam. tender wheels 33 in
Material " " cast iron
Diam. tender truck journals 414 in
Length " " " Sin.
Weight of tender, empty 34 700 lbs

'
full 84,7001bs.

NEW 60,000-POUND COAL CARS—LAKE SHORE ft MICHI-
GAN SOUTHERN RAILWAY.

This design is for special service in the coal and ore

trade from Lake Erie ports and for use with the McMyler

unloading machine. In this machine the car is tipped endwise

at an angle of about 45 degrees and a lifting end gate allows

the coal to slide through the open end, over an apron and

directly into the hold of the vessel. This admits of no projec-

tions that would interfere with the easy sliding of the coal,

either to crush it or form pockets that would hold it. In this

service the cars are loaded to their full capacity and often to

the full amount of excess weight allowed. Although of a

marked capacity of 60.000 lbs., the box is sufficiently large to

hold 66,000 lbs. of coal, and the construction throughout is de-

signed to carry this load in regular service. The body of the

car is known as Class F-6 and the truck Class L-6.

The general dimensions of the car are as follows. Five hun-

dred of these cars have just been built by the Buffalo Car

Manufacturing Co.:
Pt. In.

Length over end sills 34
l.,ength inside box 31 5V4
Width over side sills 8 9
Width inside box 8 3
Height to top of box 8 6%
Height over brake shaft 9 6V1
Height of box inside 4 5%
Length of drop opening 2 4
Width •' •' " 1 10

There are eight longitudinal sills of long leaf yellow pine.

The side sills are 4^/^x12 in., with 4-in. lips under the end

sills. The center and intermediates are iVzxS in., spaced 8 in.

apart, the outside intermediates being spaced 10% in. from

the side sills. The end sills are of 8x8 in. white oak, extend-

ing 3 in. beyond the faces of the side sills. The drop door

Bills are of 4%x8 in. white oak, fi-amed between the center

and outside intermediates. The cross tie timbers are of 4V4x

12 in. white oak, spaced 6 ft. 6 in. apart.

The body holsters, located 5 ft. from each end, are formed of

three members, the upper one, %x8 in., in sections, being

on top of the floor timbers and lipping under tue side sills.

The ends of the bottom member, which is %x8 in., in sec-

tion, are turned up and butt against the top member, while a

malleable casting secured with bolts firmly unites the ends

and forms a truss rod saddle. The center member forms a

support for part of the floor timbers, and combined with the

central part of the bottom member forms a separate truss. A
malleable distance piece secures the members at the center.

The side bearings are of cast iron and the center plates of

pressed steel. There are four 1% in. body truss rods with cast

iron bearings 10% in. deep bolted to the cross-tie timbers. The
sub floor timbers are of 5x5 in. yellow pine, extending from
the draft rod cross timbers to the centers of the body bolsters.

Similar pieces are fitted between the cross-tie timbers and
from the cross-tie timbers to the draft rod cross timbers.

In the floor near the center of the car are four drop doors

for unloading through the floor when desired. The surface

of these doors is flush with the top of the floor so that no
pocket is formed to catch coal when in the unloading machine.

The locking mechanism for these doors follows the principle

of an ordinary doorlatch, except that the spring latch is on the

sills instead of the door. The doors are closed by a chain

winding on a drum. When closed the latch automatically

locks the door, and the arrangement is such that the door can-

not be left nearly closed supported by the chain. The sides of

the box are formed of 3 in. plank supported by 9 strong stakes

in malleable iron stake pockets. Two stakes on each side are

longer and lip over the ends of the cross-tie timbers. At the

ends the sides are held in position at the top by an oak strut

and a tie rod. Several years' experience, with this form of

construction and size of material, shows that the sides are

Bufliciently strong to withstand the load without spreading.

The end doors lift to permit the load to dump, as already

mentioned. The brake shafts are put at the corners to be out

of the way. The end doors are of 5 planks 3x10% in., stif-
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fened by 4 wrought iron straps, and protected by bands of

wrought iron. The doors carry lugs, which enter socket

plates in the floor, and lifting stirrups at the top edge are

used to raise the doors. The guides for the ends of the door

are made by a 3x3 in. angle on the outside and a series of

stops of ^8x4 in. iron on the inside of the door. The doors do

not lift out entirely when raised. Eight auxiliary stake pock-

ets of 2i/^xV2 in. wrought iron are provised. The flooring is 2%
in. long leaf yellow pine laid crosswise. The drop openings,

four in number, are 2 ft. 4 in. by 22 in., and are located be-

tween the intermediate and center floor timbers.

a great deal of light upon the hitherto obscure question of

how trains are affected by the atmosphere.
The experiments were made upon small models, constructed

to a scale of 1-32 of the size of the ordinary box car, the as-

sumption being that relative resistances will be directly pro-

portional to the surfaces of the cars, and that conclusions

drawn from the small models will apply to the full size trains.

Professor Goss presents the matter for practical use in the

form of equations, in which the factors of the length of the

train and the area of cross sections are considered, the head
resistance and the resistance of the cars being provided for

^V^\J^VA^

Section Showing Body Bolster. Draft Rigging.

The draft timbers are white oak, 5x7% in., extending to the
body bolsters. The draft springs are double, with two coils

each. Gould draft arms are used, each being connected to the
draft rod cross timbers by a one-inch rod passing through
a lug on the outer side of the arm. Two % in. rods connect
the draft rod cross timbers.
The trucks are of the rigid, diamond frame type, with two

types of bolsters, American steel and the Simplex. The draw-
ing shows the latter. The spring plank is a 12-in. 30-lb. steel

channel. At the bearing between the bolster spring plates and
the truck bolster a pocket is formed in the end of the bolster.

One Half of Truck Bolster.

which takes a block of oak about 12 in. square and of a vary-
ing thickness. By changing the thickness of this block the
height of the coupler above the rail is readily controlled. Mal-
leable iron journal boxes, having round bottoms, are used.
Steel axles, 600-lb. wheels, graduated bolster springs and steel

center plates are parts of this class of trucks. Attention is

called to the large radii of the bends in the arch bars, made to
insure against fracture in what are ordinarily sharp corners
The journals are the M. C. B. standard for 60,000-lb. cars.

The following special equipment was furnished: Brakes by
the Westinghouse Air Brake Co.; National Hollow Brake-
beams, "Peerless" air brake hose; Gould couplers; Cleveland
Forge & Iron Co.'s turn-buckles. Lappin brake shoes, one-half
the springs by the A. French Spring Co., and the other half
by the Chas. Scott Spring Co., McCord journal boxes and Soule
dust guards. The malleable castings were made by the Na-
tional Malleable Castings Company. Gould spring buffers were
used on 200 of the cars, 100 had the American steel bolster.

A lot of 500 similar cars were ordered for the P. & L. E. R.
R., from the Michigan Peninsular Car Co. We are indebted
to Mr. A. M. Waitt, General Master Car Builder of the Lake
Shore, for the drawings and information concerning these
cars.

PROFESSOR GOSS ON THE AIR RESISTANCE OP TRAINS.

An elaborate series of tests on the air resistance of trains
made by Professor Goss of Purdue University, and described
in a paper before the Western Railway Club in April, throws

independently. Tables worked out from these formulae give
the horse power and tractive power required for speeds of
from 10 to 100 miles per hour, with the locomotive and tender
running alone and with a train. Tables are also given, show-
ing the resistance of trains both with and without the locomo-
tive, the length of trains being from 100 to 2,000 feet. These
three tables sum up his results in a very convenient form,
which, if the assumption referred to is correct, will be ex-

ceedingly valuable.
The apparatus consisted of a wooden conduit, 20 by 20 inches

in section, by 60 feet long, the sides of glass and air tight.

The air current was furnished by a blower, giving a maximum
velocity of 100 miles an hour, the velocity being measured
by Pitot's tubes. The model cars were placed near the center
of the conduit, each being provided with a dynamometer for

measuring the resistance, without attempting to obtain any
data on side resistance. The limits of the velocities were 25

and 105 miles per hour, and the number of models used was
from 1 up to 25. The conclusions drawn are quoted as follows:

The force with which the air current acts upon each element
of the train, or upon the train as a whole, increases as the
square of the velocity.

The effect upon a single model, standing alone, measured
in terms of the pressure per unit area of cross-section. Is ap-
proximately 0.5. the pressure per unit area as shown by the
gage recording the pressure of the air current.

The effect upon the different models composing a train

varies with different positions in the train; it Is most pro-
nounced upon the first model, the last model coming next in

order, then all the intermediate models excepting the second,
and least of all is the effect of the air upon the second model.

The relative effect upon different portions of the train is

approximately the same for all velocities.

The ratio of the effect upon each of the several models com-
posing a train, measured in pressure per unit area of cross-

section, compared with the pressure per unit area of the air

current, as shown by the gage is approximately; for the first

model 0.4; for the last model 0.1; for any intermediate model
between the second and last 0.04; and for the second model
0.032.

The chaotic condition of the experimental work on train

resistance, involving, as it does, wheel, axle and flange fric-

tion; the resistance of grades, curves, and atmosphere is most
unsatisfactory, and it is apparent that tests which attempt
to take all of these into account simultaneously wH^ furnish but
little information, and this unique and admirable investigation

seems to be a forward step in clearing up a part of this trouble-

some problem, the tendency of this investigation being to

show that the results figured from the formulae hitherto in

use are much too high. It is to be hoped that supplemenial
reports will be made by the same experimenter upon the in-

ternal resistance of locomotives. It will probably be too much
to expect that the effects of side winds will be accurately

known, but if the other factors can be isolated from each other

the number of unknown quantities will be minimized. It is

to be hoped that the exact relation between the resistance of

the small model, and the full size car will be shown to supple-

ment and corroborate these results.
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THE CONSTRUCTION OP A MODERN LOCOMOTIVE.*

IV.

By Motive Power.

Blacksmith Shop.

Probably In no other branch of the work required in the

construction of a locomotive has there been less improvement

over hand methods or in introduction of machinery to take

the place of hand work than in blacksmith work. While

there is good reason for much of this there remains a great

deal of work now done by hand or with indifferent facilities,

which, with the application of a little thought and the adop-

tion of improved methods, can be vastly improved, not only

In quality but in quantity. The blacksmith shop may be very

advantageously divided into two special departments, one in

which the smaller class of work is done, and which should

include bolt work and all of the machinery used in connec-

tion with that and other small forgings, and the other a de-

partment in which all of the heavy forging is done, and which
can properly be known as the hammer shop. By reason of the

difference in the requirements it will probably be found
cheaper to have the installation pertaining to the hammer
shop located in a separate building, specially constructed for

the purpose of getting ample ventilation, and reducing fire

risks. Both of these departments should be located conven-
iently near to the machine shop, requiring the least amount of

handling of the finished product to that point. The general

arrangement of the facilities in either one of these depart-

ments should be such that the work done in them will pro-

gress in regular stages toward completion, and when completed

have its location the shortest possible distance from the point

at which it is to be used. All of the scrapping or making of

iron, as well as the heavier forgings, is carried on in the

hammer shop, at on« end of which should be located, in close

proximity to convenient tracks, the storage for scrap. The
character, sorting, piling and other detail connected with

handling of the scrap should receive the closest attention,

care being used to avoid the introduction of pieces that are

too small or pieces that are too large, the general character

of the scrap when piled should be such that it will heat uni-

formly with a minimum amount of waste, which would not

be the case where a wide discrepancy in the size and propor-

tion of the pieces which make up the pile exists. With the

increased use of mild steel in standard shapes, and furnished

in competition with iron, there is great danger that this char-

acter of material will become mixed with the scrap, all of

which is supposed to be iron. We know of no more simple

and satisfactory method of sorting this out than that relying

upon the man at the shear, who with proper experience can

usually tell by the nature of the cut or fracture whether the

piece is steel or iron. All of the scrap used should be thor-

oughly "rattled," and in quantities each day about equal to the

consumption, for the reason that the scale or rest on the aver-

age scrap if not removed in this way becomes loosened in

the heating of the pile in the furnace, and in the average

process of working this pile into a bloom there is no way for

this scale to work out, and it will frequently show itself in

the form of dirt in seams in the finished forgings. To avoid

recorrosion this scrap should only be rattled in quantities

equal to consumption. The facilities for rattling this scrap

should preferably consist of two tumbling barrels, located in

close proximity to the scrap stored, and provided with facili-

ties for filling and emptying large enough to handle the ma-
terial in large amounts. An installation of this kind in con-

nection with the hammer shop will more than repay its orig-

inal cost in the satisfactory forgings which will result from
scrap prepared in this way.

For the purpose of keeping track of the exact cost of bloom

"For previous article see page 147.

iron made directly from the scrap, it has been found satisfac-

tory to issue an annual work order covering its manufacture.

A record of the car loads of scrap received during the current

month, with a record of scrap on hand at the beginning of

the month, should be kept, together with a supervision which

shall provide that on or about a certain date at the end of

the month there shall not be more than the correct amount

of scrap on hand, generally speaking not exceeding one-half

car load. This will be found an easy and simple way of keep-

ing track of scrap consumed during that current month. Each

day or night product of bloom Iron should be carefully weighed,

and at some convenient portion of the bloom a small portion

chipped off with an ordinary cutter, and the weight and date

made stamped on with steel letters; the object in cutting off

this small fraction is that this surface will quickly rust and

make that portion of the bloom on which the date and weight

is marked more prominent when these blooms are piled in the

yard. All of the forgings made in the hammer shop, and

made from this bloom iron, are charged with this iron, which

is carried in stock in similar manner to other material, and

the forgings paid for as forgings at so much a piece, which

price has been determined on a tonnage basis. Unless ar-

rangements are provided whereby the limit weight is set,

we question the economy of the tonnage system in working up

forgings, and believe for the reason that it is possible to de-

termine a limit weight, that it is more satisfactory to arrange

the price on a basis of so much per forging. Owing to the

Isolation of the making of bloom iron from the other kinds

of forgings, every facility exists for determining not only the

average waste of the scrap which is used, but the cost going

into the manufacture of this bloom iron in all its details.

There is danger in setting too low a price on the actual work

required in working up the piles into blooms, and this price

per ton should be such, as to discourage scant working of the

iron at this stage of its manufacture, as it has been found

that a low price encourages scant working, and that the extra

work required to make good the defects developing in forgings

later on more than offsets the difference between too low price

and one which would produce better blooms in the earlier

stage of the operation. It will be obvious that some of the

forgings required in the locomotive will require larger blooms

than others, and to avoid unnecessary handling of heavy

blooms for light forgings, a schedule of sizes or weights of

blooms is prepared and used for determining the stock sizes

of blooms which shall be made; the price and kind of blooms

are governed by the type or class of engine under construc-

tion, and for which the forgings are required. The amount of

bloom iron on hand is reported at the end of each month, and

comes under the supervision of the foreman of the blacksmith

shop, who has charge of both the blacksmith shop proper and

the hammer shop.

Frames.—Too much care cannot be used in the forging of

frames, and when finished they should have as few welds as

possible. The backbone and one-half of each pedestal leg

on all frames should be of one piece. Frames 28 feet long have

been worked up in this way with quite ordinary facilities,

with no difiiculty, and when finished make a very satisfactory

job. A forging of this character is made by continuous piling

and working out of blooms taken from stock, each bloom

being of such a size and shape that one can be made to lap on

the other, and when well worked, form practically a continuous

forging. For a frame w-hose cross-section would be about

4 by 5 inches, the blooms used for piling on should have a

cross-section equal to at least 6 by 8 inches. This will insure

a thorough working down of the bloom into a smaller size,

and complete homogenuity in the finished forging. As stated,

the pedestal legs form a part of this forging for one-half of

their length down from the back bone, and the intermediate

braces have solid with them the other half of the leg, from

the bottom up, so that the only welds in a frame of this type

will be in each one of the pedestal legs at the center of their
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length. This not only locates the welds where the least strain

will come, but at a point where they can most easily be made,
consistent with the keeping of the frames straight in piecing

up, and allowance for expansion and contraction is more
easily taken care of here than would be the case in back bone
welds, or other old methods. Care should be taken in the

making of the back bone in this way not to use too large a

bloom for piling on, as the reduction to forging size at the

juncture of the bloom and the finished forging is very apt to

give a small section, which in the heated condition of the iron

would break away. The working down of the bloom to a fin-

ished forging should be done gradually, leaving a fillet of long

radius; in other words, the difference in size should not be

too abrupt. The use of shaped dies in working out inter-

mediate braces, with their portions of pedestal legs, will be

found very satisfactory and will reduce the time required and

also make the forgings more uniform. The welds on pedestal

legs above referred to should be of the double "V" type, one

side of each "V" being made at a time, and the filling piece

used in this form of weld heated in a separate heat. This

will practically prevent an accumulation of dirt in the weld,

and also enable the forgeman to observe the condition of the

weld.

Forging Presses.—Hydraulic forging presses of not less than

1,200 tons capacity, and capable of making at least 50 strokes

per minute at a maximum, will be found of great value in the

hammer shop in getting out the smaller forgings, which are

usually worked out entirely under the hammer. One of the

advantages of this class of machinery lies in the fact that it

practically completes the operation on the piece in one stroke,

and, the wear on the dies being very much less than in the

ordinary process of hammer work, more expensive dies can

be used and their life is very much greater. With a machine

of this kind forgings may be worked out with not exceeding

1-16 inch to 1-8 inch finish, and in a large amount of the

link and valve motion work the forgings made sufficiently

close to size to only require a process of grinding for their

completion.

Fires and Oil Furnaces.—In connection with a press of this

type an annealing furnace should be used, especially in con-

nection with steel forgings. The action of forming forgings

of intricate shape in one heat has a tendency to change the

granular structure and reduce tensile strenth; this may be

overcome by proper annealing and should by all means be

resorted to where the forging is done in this way. In con-

tradistinction to the hammer shop, the blacksmith shop should

be equipped for all of the smaller grades of forgings, includ-

ing bolts, etc., and it will be found with the introduciion of

machinery of comparatively simple kinds that the number of

fires required in the ordinary blacksmith shop, where this

machinery is located, may be very materially reduced. In

this shop, and possibly some would prefer it in the hammer
shop, all of the heating should be done by fuel oil supplied

by means of a properly installed system and burners, which

will give the maximum amount of efficiency with a minimum
amount of oil. In this connection we would like to state

that we do not consider any of the low pressure systems op-

erating the ordinary forms of burners for burning this oil

economical. While some of them are capable of operation

without excessive smoke, it will be lound in almost all cases

that the oil consumption per pound or hundred pounds of

product is greater than with a satisfactory type of burner

using high pressure air or steam for its operation. The only

proper and satisfactory way to burn fuel oil is in the form of

gas, and to do this it requires a high pressure for vaporiza-

tion of the oil, and a proper generating chamber for the for-

mation of the gas. The gas formed will be found to more
conveniently heat and permeate every part in the furnace in

which it is burned than any flame of burning oil directly

from a burner can ever do.

Bolts and Bolt Machines.—As the result of a large number
of experiments it has been found that the ordinary run of

bolts can be satisfactorily headed at one operation; in other

words, without the use of top, bottom and side hammers on
the average bolt machine, and bolts when made of iron, headed
in this way, give a better distribution of the grain of the iron

in the head than where they are repeatedly hammered into

shape in the average bolt making machine. It will, however,

be found for some sizes that even where the average bolt

machine is left to do the work in this way that the ram moves
entirely too fast for the work. It requires a certain amount of

time for iron properly heated to flow, and the ram in the ma-
chine must be timed accordingly to give satisfactory results.

Dies for doing this work may consist of the ordinary gripping

dies, which when together form practically one solid die, and
the ram of the machine forming the other portion of the die

practically making a closed die. The accuracy of alignment

which it is necessary to maintain in the machine, will be more
than compensated for in, cheapness and large amount of the

output. A very satisfactory form of machine for this purpose

and in successful operation consists of two hydraulic cylin-

ders, one of which operates the gripping dies and the other

the heading dies. The cylinders are so arranged in connection

with the operating valve that the gripping die will act first

and the heading die second in the beginning of the operation

and the reverse of this at the finish. A machine of this kind,

capable of exerting not less than five tons pressure for every

square inch of forging contact, or a total pressure of 35 tons,

will be found exceedingly useful not only for bolt work but

for other classes of forgings used on a locomotive, and in

fact a great variety of small forging work where a large pres-

sure is required and slowly applied. Experiment has demon-
strated that the speed of this machine should be variable at

will, and according to the character of the work which it is

required to do. Five of these machines, varying in capacity

from 35 to 60 tons, would be found equivalent to about twelve

ordinary blacksmith fires. All of the iron required for bolt

work should be cut to length, and can advantageously in

some cases be cut sufficiently long so that two bolts can be

made from one piece; in other words, a head made on each

end and the bar afterward cut in two in the center. We
do not consider it good practice to make bolts of any kind

where a thread is required on the end, from a bar heated for

a large amount of its length. The scale which ordinarily

exists on the bar is bad enough without making it worse by

the additional scale, and frequently of a very much harder

kind, which will form when the bolts are made in this way.

Experience has demonstrated that the life of the dies used

in cutting the threads on bolts which are made from iron cut

to length is fully one-third more than when they are used

for cutting bolts made from the bar heated for sufficient of its

length to make several bolts from the one heat, and these

bolts cut off in the machine. With a proper oil burner and

properly constructed furnace with perforated fronts, perfora-

tions matching very nearly the size of the iron, heats can

be secured on the iron in length just sufficient to make the

required head, and we have seen any number of cases where

the bolt iron cut to length, the heat was not sufficient in

that portion of the iron outside of the furnace to discolor

the threaded end. It is also true that with this kind of heating

there will be very much less oil consumed than in the case

where from three to four feet of the bar is heated at one

time and bolts cut off in the machine. The absence of large

furnaces and that class of machinery which usually is ar-

ranged in the hammer shop, which should be a separate build-

ing, will do away to a very large extent with the excessive

heat and dirt in the blacksmith shop such as we have de-

scribed. The introduction of oil as fuel in furnaces which do

not require any stack and which would properly burn the oil

together with machinery for quickly forming. In carefully

made dies, the smaller forgings required on the locomotive will

so materially reduce the number of ordinary forge fires re-

quired that this shop should be comparatively clean and cool.

Such forge fires as are required should be equipped with oil.
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thus doing away with the dust and dirt from ashes attendant

on the use of coal. For the purpose of avoiding unnecessary

rehandling of that class of material, the machinery for ma-
chining and cutting bolts can be arranged in the blacksmith

shop in comparatively close proximity to the point where the

bolts are made, and the finished product delivered directly to

the erecting shop where it is used. The accumulation of short

ends of bar iron, unless carefully watched, becomes a very

expensive Itind of scrap, for the reason that the general ten-

dency is to cut off lengths required from a full length bar,

and it frequently happens that ends left from bars of quite a

respectable length will find their way into the scrap pile, and

which would answer for the regular run of bolt work. At

some convenient point in the shop a series of bins sufficient

in number to cover the average range of sizes, should be ar-

ranged to contain these short ends, and they should be regu-

larly collected from the smith fires or points where they are

likely to accumulate and put in these bins. The lengths which

will average about the same should be selected from time to

time and used up on running orders of bolt work. This will

not only prevent pieces of excessive length accumulating in

the scrap, but will use up the material more closely and eco-

nomically. At the end of each month these bins should be

carefully gone over and the shortest pieces which would an-

swer for scrap taken out, their weight kept, and thrown in

the regular scrap stock, which stock should receive credit for

that amount of material and that credit reported in the reg-

ular way to the keeper of stores. It also happens that from

time to time there is an accumulation of scrap- of sufficient

size for working over in the various other departments, and

this scrap should be regularly sent to the regular scrap pile,

the weight being carefully taken, and the scrap stock given

credit in similar manner to the case above referred to.

Finishing Forgings.—Located In the hammer shop, there

should be several cold saws of sufficient capacity for the heav-

iest forgings which will require trimming. These forgings

can go direct to the saws from the hammers, and in many
cases the trimming which these saws will do will be all the

machine work which will be required on that surface. An
installation of from three to four machines provided with an

automatic saw sharpener and proper lifting appliances can

be readily handled by one man; as the forgings leave these

saws they will be ready for delivery to the machine shop.

The location of these saws in the hammer shop will save the

handling of what otherwise would be much heavier forgings,

as well as the transfer back of the scrap stock of material

removed by the saws in case they were located in the machine
shop.

Tools and Tool Making.—In the blacksmith shop should be

located a separate department in which all of the forgings re-

quired for tools and all of the hardening and tempering, an-

nealing, etc., is done, and in charge of an experienced man.

Outside of the tools required at the hammers, all of the tools

used by the blacksmiths should be made in this department

and taken charge of by this department. It is not consid-

ered good practice to allow the indiscriminate manufacture

of tools by the blacksmiths throughout the shop, as they can

be made very much more quickly and cheaply in a depart-

ment provided with the proper facilities for that purpose.

These facilities may consist In addition to forge fires prin-

cipally of either hammer or hydraulic presses, provided with

dies of the proper shape to form in one or not exceeding two

operations the complete tool required. All of the tool steel

required throughout the works may be carried in this de-

partment, and each lot of tool steel received should be sub-

ject to a careful test by the man in charge, who must thor-

oughly understand the manipulation of this material. We have

known cases where several hundred dollars' worth of steel has

been made into tools and proved utterly worthless, owing to

change in the mixture by the manufacturers of which the

consumer was not aware of at the time of its receipt, 'ine

test applied need not be elaborate and may consist of the

usual drawing out, annealing, hardening and bending under
various conditions, and also the hammer refining test. A
record of these tests either by retaining the original pieces,

or careful description with the maker's name, of the steel will

serve as an indication of how uniform the steel furnished may
be running, and it is preferable that the man in charge of this

department should work in close harmony with the man who
has charge of the small tool department, and who manufac-

tures the steel into the finished shape.

Order of Doing Work.—Both the hammer shop and black-

smith shop having been supplied with a schedule for the get-

ting out of the parts referred to in previous article, the order

in which the forgings and material from both departments

will be furnished will be in accordance with the requirements

of the erecting shop, making proper allowance for the time

required for machine or finishing in the machine shop. Gen-

erally speaking the heavier classes of forgings, such as frames,

guide yokes and other forgings which pertain to frame work
direct, as well as the forgings which are provided for the

boiler, are required first. Whether the practice may be that

of cutting oft the stay bolts to length and screwing them in

with a special nut for the purpose, or providing a square on

the ends for the purpose of screwing them in, in all cases the

bar should be marked or stamped on the square indicating

the make of the stay bolt iron, for the purpose of desig-

nating this Iron until it is used up and in order to

keep careful record of the kind of stay bolt iron used in

any one particular class of boilers. It has been found con-

venient where squares are provided on the end of the bolt to

stamp the letter in the heading die so that with each operation

of forming the square the letter is stamped on the end of the

rod. It is of course understood that in all of the larger forg-

ings such as frames, guide yokes, rods, etc., that these forg-

ings leave the hammer shop ready for machining in the

machine shop, and that the welding up or piecing up of

frames is done in the hammer shop, the blacksmith shop

proper being reserved entirely for the smallest grade of forg-

ings required in the construction of the locomotive.

COLLEGES.

Cornell University, Summer School, Announcement of Courses

of Instruction.—The summer school of Cornell University, for

teachers and advanced students, will be open this year from

July 5 to August 13, and those interested may obtain copies of

the announcement on application. A number of courses have

been arranged for those who desire to advance themselves as

draftsmen, engineers and electricians, open to any one without

entrance examinations. Among these are; Dynamo laboratory

practice and lectures, mechanical drawing and designing and
laboratory work. The last mentioned course includes the test-

ing of materials and lubricants, determination of quality of

steam; analysis of coals and flue gas; calibration of dynamo-
meters, weirs, steamgauges. steam-engine indicators, and other

engineering appaiatus; efficiency tests of the hydraulic ram,

water motor, injector, boilers, pumps, air compressors; steam,

gas, oil, and hot air engines. For further particulars the circu-

lar should be consulted.

"West Virginia University. Announcement for the Summer
Quarter 1S9S." This circular contains a statement of the work
of the university for the advantage of students who do not wish

to lose the time during the summer vacation. The drawing
room, field practice, shops and laboratories will be open during

the summer. Infoimation may be had from Wm. S. Aldrich

of the Department of Mechanical Engineering. Morgantown,
W. Va.

Massachusetts Institute of Technology. Entrance Examina-
tions.—The usual plan of holding entrance examinations for

this school in twenty-one different cities of the United States

on June 30 and July 1 will be carried out this year, particulars

of which may be obtained from Dr. Harry W. Tyler, Secretary,

Boston. Mass.



190 AMERICAN ENGINEER, CAR BUILDER



June, 1898. AND RAILROAD JOURNAL. 191

-.zz-if:



192 AMERICAN ENGINEER, CAR BUILDER

SIMPLE TEN-WHEEL LOCOMOTIVES WITH PISTON
VALVES—WISCONSIN CENTRAL LINES.

Four ten-wheel passenger and six freight locomotives of the

same type have just been delivered to the Wisconsin Central

Lines by the Brooks Locomotive Works. The drawings are

specially interesting because of the application of piston valves.

The passenger engines have 69-inch and the freight 63-inch

driving wheels, while the cylinders of the passenger are 19 by

26 and of the freight 20 by 26 inches. The weight of both en-

gines in working order is about 150,000 lbs. The heating sur-

face is 2,300 square feet and the grate area 32.4 square feet.

The piston rods are 4 inches in diameter. The steam ports

have an area of 36 square inches and the exhaust ports an area

drivers, the forward drivers being connected across the engine
to an equalizer in the form of a 46-inch spring, which rests on
saddles over the driving boxes. The heavy springs have 6 by
Vj-inch leaves. We are informed that the engines ride remark-
ably well. The springs have long hangers which will tend to

reduce the amount of wear on the ends of the springs to a

minimum. This is important and is not always well provided

for.

The front and rear end of the frames are unusually deep, and
at the cylinders they are 3 inches wide and 10 inches deep, the
tongues are S inches deep at the frame splices and 9 inches deep
in front of the cylinders. The pistons are of the bull ring
type, hollow with three packing rings. The front cylinder
heads are cast iron and the rear ones cast steel and very thin
and light. The steam chest covers are circular and the forward

Wisconsin Central E

Section Through Firebox and Main Driving Box;

of 65.5 square inches. The boiler is the Player patent, Belpaire

type with a sloping firebox over the frames. The passenger en-

gines have truck brakes and all of the engines have the ar-

rangement of spring hanging shown in one of the engravings,

in which a 42-inch spring is employed as an equalizer while

the other driving springs are elliptic with curved levers rest-

ing on the tops of the driving boxes for the main and rear

ngines—From Photograph.

ones have stufflng boxes to receive the extended valve rods, and
with this plan the valves should be perfectly balanced. It

is open to question, however, whether the pressure of the
steam under these rings will not cause considerable friction

against the bushings.
On page 3 of our .January issue and again on page 85 of our

March issue, of this volume, we illustrated the piston valves
made by these builders for the Great Northern engines, and a

comparison will be interesting. The valves of the Wisconsin
Central engines have internal admission, and the inside clear-

ance of %-inch is at the outside edge of the valves, while the
steam lap is on the inside. This arrangement brings the live

steam to the center of the valve through a passage that is sur-
rounded by exhaust steam, and In this respect is similar to the
design of piston valves by Mr. G. R. Henderson, shown on page
39 of our February issue. The form of the valve and the bush-
ings and packing are shown in the engraving. The packing for

the freight engines is like that of the Great Northern design
and is shown in place in the sectional drawing of the valve.

In the arrangement for the passenger engines the Z shaped
rings are cut at an angle of 45 degi-ees, the lower ring is cut

square across to fit the dowel pin that is held in place by the
follower plate and the upper ring is prevented from turning
by cutting the rib out to admit the head of the dowel stud that

is screwed into the lower ring. The Z shaped rings are turned

Vs-inch large, cut and sprung into the top ring. A glance

at the end view of the valve will show the location of the

dowel pin in the valve packing. The valve is thin, being
only %-inch thick in the shell, which is hollow. The
valves work in cylindrical bushings, which are removable
from the cylinder castings. They are %-lnch thick and have
six steam ports of which two are 4 inches long and the rest

2% inches, all of them being 2 inches wide and having 1-inch

bridges between them. The bushings are held in place by set

screws, as shown.
These engines are fitted with Mr. J. Snowden Bell's patent

arrangement for the front end draft appliances. The most
novel features except the valves are the cylinder frame fasten-

ings and the spring hanging. Mr. James McNaughton, Su-

perintendent of Motive Power of the road says the spring

rigging is "a decided success."

The valve gear is also novel. The rocker arms are both

at the same end of the rocker shaft and both inside the frames,

and there is but one tumbling shaft arm instead of two, the

arrangement being shown in the section taken through the

guides. The engines are doing excellent work and the use of

this type of valve is another step toward what many people

think will be common practice in a few years. The following

table gives the chief dimensions of the engines, both freight

and passenger: _ ......
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10 Wheel 10-Wheel
PaBBoiiBcr. Freight.

4 ft. 814 in.
liitiiiiiinouM cofil.

. ..11«0(II)I1)H. 11.5,1.00 lbs.

. .. .11.0110 '• M.Oflo •'

...ISiljOO
"

Mil.lKX)
•

7.'i.0iKiIlw.

94.1100 '

24 ft 9 in.

14 (t. Oil).

02 ft. 2 in.

38 ft. 2 in.

. . 62 ft. Gin.
. .. bft. 11 in. 8 ft. Sin.
. .. 14 ft 11.'. in. 14 ft 8;in.

1^9 sq. ft.

2111
2:ioo

32.4 •'

.69 in. Ki in.

Type.
Oage
Kind of fuel to bo used
Wei(?lit i)n drivers

" truclis
'* *' total

Average
Weight tender loaded maximum
Wheel base, total, of eiif^ino

*' driviu'^
" total (enBino and t ndor) ...

Length over all, cnf^iiic ....
" ** " total, entwine and tender

Height center of boiler abo\'u rails ....
of stack abo\e rails

Heating surface tirebox and arch pipes
tubes
total

Grate area
Drivers' diameter

material of centers
Truck wheels, diameter
Journals, driving axle, main

front and back
' truck . . .

Main crank pin, size
Cylinders
Piston rod. diameter
Main rod, length center to center
Steam ports, length

width
Kxhaust ports, length
Bridge, width,... .-

txreate-it travel of valves
Steam lap (inside)
ilxhaust lap or clearance (outside)
Lead in full gear ....

Boiler working steam pressure
thickness of nuvterial in barrel

" " " tube sheet
' diameter of barrel * ...

Seams, kind of horizontal
*'

' " circumferential
Dome, diameter
Firebox, type Sloping, over frames

" length US in

width .. 4P'nin.
" depth, front 78 in.
" ' back 60in.

thickness of sheets ... Side, Vb in.; crown and back,
?^ in. ; tube. ?*( in.

" brick arch On water tulies.
" mud ring, width Back, 3^^ in.; sides, 3!^ in.;

front. 4 in

.

water space at top Back, iM in ; sides, 5 in ;

front, 4 in

Grate, kind of ,

Tubes, number of
outside diameter
thickness ...

*' Length over tube sheets

CAR FOR TRANSPORTATION OP HORSES, C. & N. W.
RAILWAY.

The car shown by the accompanying engravings Is con-

structed as a baggage car and intended for transporting horses

and the fittings are so arranged as to permit of the use of the

car for baggage or other purposes, the partitions and special

equipment of the car being stowed out of the way, when neces-

sary. We have received the drawing and photograph from Mr.

C. A. Schroyer, Superintendent of Car Department of the Chl-

Cast steel
33 in.

9 in. X 11 in.

8 M; in X 11 in.

ai^ in. X 12 in.

654 in. X 7 in.

.19 X 26 in. 20x26 in.

4 in

,

119 in.

2
•"• >area, 36sq,in.

2)4 in.

Least area, 6.5 .5 sq. in

7 in.

l'4i in

^ in . clearance
.^\ in.

200 lbs.
5i^in

Kin.
66 ill.

Quintuple.
Double.
311 in

Rocking
308
2 in

No. 12 B W. G.
13 ft. 254 in.

View of One End of Car.

cago & Northwestern Railway. The car is known as the

"Northwest." It is 50 feet long over the end sills, 9 feet 10

inches wide, 14 feet high from the rail to the top of the deck,

49 feet 4 inches long inside and 9 feet 2 inches wide inside.

Iron cross beams receive movable stanchions carrying parti-

tions forming the stalls and these may be moved to one side

along the cross beams, as indicated in the drawing. The en-

graving from the photograph shows one end of the car with

60'Door *\

Smokebox, diameter outside
length from tiue sheet

Exhaust nozzle, diameter single
distance of tip above center of

boiler
Stack
" least diameter
" greatest diameter
" height above s.boke box

Tender,

i% in. = Min.

Type
Tank capacity for water

" coal
material

Tank, thickness of sheets
Type of under frame . .

'* springs
Diameter of wheels

" and length of journals
Distance between centers of journals
Diameter of wheels tit on axle

'* " center of axle
Length of tender over bumper beams

*' " tank
Width " "
Heiglit of tank not including collar
Type of draw-gear

Special Equivvient.
Brakes Westinghouse-American for engine, tender and train.
Pump 9J4 in. Westinghouse.
Hell Kinger Golmar.
Sight Feed Lubricators Michigan and Nathan.
Safety Valves Crosby
Injectors Hancock No. 8, Monitor No. 9 and Metropolitan N" 8.

Springs A . French Spr ng Co

.

Blow off cock Mcintosh.
Tires Krupp.

^0 O Oyer S///5 -

Car for Transporting Horses-C. & N, W. Railway,

four stalls, made up with the canvas feed bags in position,

while the drawing shows the plan of the car, giving the chief

dimensions. Stable room for 12 horses is provided, the stalls

are made adjustable so that the width may be changed even
to the extent of providing three box stalls. The sides, ends,

roof and floor are insulated with paper, the car has passenger
platforms, 6-wheel trucks, air brakes, air signal and steam
heating appartus. A 100-gallon water tank is secured to the

roof of the car with pipe connections to a sink hinged to the
side of the car, so that it may be folded up out of the way.
A table is also hinged to the side of the car for folding up when
not in use. Canvas collapsing sleeping berths for two men are

provided and a tool and a hay box are carried underneath the

car floor.

69 in.

63 in.

, in.,

1 in.

Taper.
Xh'/t), in.

ISJ^in.
38 iu

Eight wheel, steel frame.
4,51X1 gals.
8 tons.
Steel

VsxMin.
Steel channel

.

!^ elliptical.
33111.

4H in. X 8 in.
6 It. 3 in.

5% in
4^4 in.

22 ft 4 in
19 ft. 6 in.

9 ft 10 in.

3 ft. 10 in
M C. B. Standard.

THE WAR RELIEF FUND.

One million dollars is to be raised for the work of the Ameri-
can National Red Cross, of which Clara Barton is president,

and of the Central Cuban Relief Committee, appointed by the
President of the United States. Our assistance has been asked
by the publishing house of Funk & Wagnalls Company, who
have generously undertaken to aid in the collection of money
which we understand is to go directly to the relief work, abso-

lutely without any deductions or commissions. Money sent to

our "publication office. Morse Building. New York, will be

promptly forwarded to Funk & Wagnalls. who will send a copy
of the lithograph, "The Accolade," to those who donate %\.
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THE HORSE POWER OP LOCOMOTIVES.

The usual method of rating the power of locomotives by the

tractive force at full stroke is useful only for starting condi-

tions and at very slow speed. While it may be a convenient
figure for comparing the power of different locomotives in a

rough way, it is of little use in determining their power under
worliing conditions and average speed. The important thing in

locomotive design is to select proportions so as to secure the

best possible results under the conditions with which most of

its work is done. It has taken a long time for us to realize that

starting power is not the most essential thing, and that the

best working proportion need not be made for that stage of

operation. This is well illustrated by valve proportions. Until

recent years lead was always stated at full stroke and little

consideration was given to what it might be, or what its effect

would be at the regular working cut off. It Is now the custom
in best practice to pay particular attention to lead in average

cut off. and secure the best steam distribution at that point.

In like manner we are awakening to the fact that economical

working requires that the locomotive should do its best work
at the average running speed aad that the greater the power
obtained at such speed (without sacrificing essentials at other

speeds) the more efficient will be the machine. We have, then,

to consider the combination of tractive power and speed or

horse power which is measured by 33,000 foot pounds per min-

ute. The fact that tractive power decreases with speed and
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111 feet, and contains hydraulic flange presses for boiler heads,

tube plates, etc., gas furnaces being used for reheating plates.

The forge is 452 by 111 feet and is located next to the foun-

dries, on account of a side hill which provides an upper level

for the gas producers and charging platforms. The natural

formation of the ground at this point is 14 feet higher than

walking crane for handling heavy pieces to the machine tools.

There are four lines of shafting running the length of the shop

and driven by two wall engines at one end. A series of tools

are employed in finishing cylinders, and a number of large

milling tools, both vertical and horizontal, are provided for

finishing rods and valve motions. Other portions of the shop

Ground Plan, Horwich Shops-Lancas

the rail line of the shops. The forgings are heated in gas fur-

naces, the scrap being cut up on the high level and taken

by power conveyers to the furnaces. This building contains

the 12-inch and 8-lnch rolling mills. The smaller smith forg-

ing is done in several other buildings. The flange shop con-

tains several forges for boiler forgings. The large blacksmith

shop or smithy, as it is called, is 212 by 111 feet, containing 33

single forges and 11 double forges. The bolt shop, 60 by 111

feet, contains bolt, nut, rivet and nail machines, as well as

drop hammers for die work. The spring shop, 153 by 47 feet,

has two gas spring furnaces and hydraulic spring machinery.

The steel foundry, 150 by 135 feet, contains one 20-ton and
two 10-tom Siemens-Martin regenerative melting furnaces,

heated by gas from their own series of gas producers. When
a railroad is provided with its own steel foundry, the tendency

is to substitute steel castings for forgings in locomotive de-

tails as far as possible, and the extent to which this has been

done on the Lancashire & Yorkshire is shown by the constant

use of so large a steel foundry. Steel centers for driving

wheels and centers tor steel tired wheels for trucks are amcng
the heavier castings produced.

The iron foundry, 212 by 111 feet, is used tor general cast-

ings, not only for locomotive work, but for cars and roadways.

The wheel shop, 165 by 47 feet. Is near the foundries, and

contains wheel boring mills and lathes. The passenger car

wheels are put together in this shop, and a special hydraulic

press is provided for forcing the wood blocks between the

wheels centers and the tire. It is not so long ago since the

locomotive driving wheels on the Fort Wayne road were built

up In this way, but the hickory blocks were driven in by

sledges.

The boiler house, 156 by 47 feet, contains two nests of five

boilers each. These are connected with two sets of Green's

economizers. The only use for electricity here is for light

and an engine and dynamos supply light to one end of the

works and also to the oflices.

A series of long, narrow buildings. 47 feet wide, contain the

brass foundry, 105 feet long, tinsmith, 150 feet; coppersmith, 90

feet; tube cleaning and case hardening, 75 feet; telegraph shop,

153 feet; a special shop, 128 by 111 feet, is provided for the

manufacture of signals, and another, 72 by 111 feet, for frogs

and crossings. We now come to the two principal shops, the

machine shop, marked on the plan as the "fitting shop," and
the erecting shop.

The machine shop is 508 by 111 feet. It has cross-track

communication with the erecting shops and is provided with a

hire & Yorkhsire Railway, England.

are devoted to brass finishing, a tool room, and at one end are

the rod gangs and work bench fitting, where the small amount
of necessary hand work is done. The shop is heated by pipes

in trenches covered with chequered gratings, which also serve

for the narrow gauge tracks, grooves being cast in them for'

this purpose. The artificial light is afforded by inverted arc

lamps under large white painted wood disks suspended from
the roof trusses.

The erecting shop is the most remarkable of all the build-

ings, on account of its great length. It is 1,520 feet long and
118 feet wide, and has a capacity of over 100 locomotives at

one time. It is divided into two large bays and one smaller
bay in the middle of the shop. The outside bays are used for

repairs and renewals of locomotives, the small middle bay
being used for fitters' benches and for small tools, such as
drills, placed at suitable positions along the shops, and for

the storage of materials. The erecting shops are divided into

Nos. 1, 2, 3, 4 and 5 respectively. The No. 1 shop is used for

the erecting of new tenders and repairing of existing stocK.

Of No. 2 shop about one-quarter is taken up for boiler mount-
ing; the boilers being received from the boiler snop are here
fitted with tubes and the brass mountings; they are also test-

ed both with water and steam before being sent to the erectors;

the other three-fourths of the shop are taken up with general
locomotive repairs. Nos 3 and 4 shops are exclusively used for

locomotive repairs. No. 5 shop is mainly used for locomotive
repairs, but a small portion is set apart tor new work. Each
outside bay of each erecting shop is provided with two 36-ton

overhead traveling cranes, making twenty in all. Wheel lathes

are provided at various parts of the erecting shops for dealing
with the wheels taken from the locomotives under repair. A
number of portable hydraulic riveters are also provided. Ac-
cess for locomotives to the center portion of the shops is pro-
vided by two traversers, or transfer tables. As the machine
shop, boiler, flange, and erecting shops have the same width,
their area is proportional to their length and we find that the
total length of the boiler and flange shops is about 50 feet

longer than the machine shop, and the erecting shop is about
three times the size of the machine shop.

Much as we may boast of our American railways and loco-

motive shops we have nothing in this country to be compared
with the Horwich shops as locomotive repair shops. A visit

to them is an inspiration, and only by seeing them can one
get an idea of the vast plant which is necessary for the main-
tenance of the machinery of a large railroad having a dense
traffic.
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LiOCOMOTIVE CHARACTERISTICS.

By G. R. Henderson, Mechanical Engineer Norfolk & Western

Railway.

At the present stage of railroad development, when all ef-

forts are turned toward the economical construction and op-

eration of equipment, the locomotive has naturally come in for

Its share of study, and its power and efficiency have been freely

discussed and criticised. Economical operation does not neces-

sarily mean a great amount of work done by a small amount

of fuel, but more frequently, a gi-eat amount of work by a

small number of engines, or in other words, the quantity of

work done by a locomotive is of more importance than the

economy of fuel shown by the same locomotive. It Is the ob-

ject of this article to determine the conditions under which

the maximum amount of work or power can be obtained from

any given locomotive, of known proportions, regardless of the

fuel economy.

The study of indicator diagrams taken from locomotives

clearly shows that the highest horse-powers are obtained with

the high speeds, and we shall first endeavor to determine the

law between speed and power. It must be borne in mind that

the power of the locomotive is determined by the boiler, and

that there is a limit to its steam producing capacity.

Let us first produce an equation between the amount of

steam supplied by the boiler and that used by the cylinders,

and consider that:

v=volume of both cylinders, in cubic feet (this refers to

simple engines only);

b=:ratio of grate area to cylinder volume (square feet to

cubic feet);

cr=maximum rate of combustion in pounds per square foot

of grate area, per hour;

Equating, and canceling out v on both sides, we have x X y

2 X a X 1-3 X l-'^iS X 60 = b X o X d, and x y
b X c X d

2XaXl-2Xl-25X60
which is the equation of an hyperbola, referred to its asymp-

totes as axes.

If we assume tlie ralues for a, b, c and d = 0.284, 3, 160 and G

3 X 160 X 6

respectively, we have x y = — 56.33
'

2 X 0.284 X 1.2 X 1.35X60
illustrated by the curve A-A, of Fig. 1. This line will be

understood to show the latest cut-offs that the boiler will sup-

ply with steam at the various speeds shown by the abscissae,

the ordinates representing the proportion of cut-off. The

valve gear prevents a later cut-otE than 90 per cent.

We now proceed to construct a curve, which will give the

"maximum mean available pressure" for the different speeds,

and by this we mean the mean effective pressure, with the

friction of the engine deducted, or the net effective pressure

on the pistons.

Diagram No. 2 of the Master Mechanics' Association report

above mentioned [this diagram is reproduced here as Fig. 3,

and Fig. 1 from the same report is reproduced as Fig. 4. They

will be found also in our issue of July, 1897, page 251.—Editor]

gives the ratio of mean effective pressure to initial pressure

for various speeds and cut-offs, and allowing in addition 5 per

cent, drop from boiler pressure to initial pressure, and 8 per

cent, for engine (internal) friction, we have the results of the

diagram multiplied by 0,95x0.92=say 0.88, with which to con-

struct the line B-B, which shows the maximum mean available

pressures which can be obtained at the various speeds. This

allows for the internal friction of the engine, but not for the

journal and rolling friction.

It is to be noted, that a strict interpretation of the line

Miles p«r hour to

Fig. 1.

d=evaporation rate under the assumed conditions, from and
at 212 degrees.

Then the maximum quantity of steam which the boiler can
supply in pounds per hour,

=vxbxcxd, from and at 212 degrees.

(The values of these factors under different conditions may
be obtained from the report on "Grate Area and Heating Sur-

face," made last year to the Master Mechanics' Association,

see page 218 of the proceedings for 1897.)

Let x=cut-off ratio in the cylinders;

y=rrevolutions per minute;

a=weight in pounds of a cubic foot of steam at cut-off

pressure;

then, allowing 1.2 for the factor of evaporation (from 212 de-

grees to working pressure), and 25 per cent, for cylinder con-

densation, we have the weight of steam used per hour, in

pounds;

= vXxX2XyXaXl-2X 1-25 X 60, from and at 212 deg.

Fig. 2.

A-A of maximum cut-offs, would require the left-hand end to

be slightly dropped, as at slower speeds, the cut-off pressure

and weight of steam would be greater, and therefore reduce

the permissible cut-off, but other authorities indicate that the

hyperbola can safely be used.

As the tractive force of a locomotive is expressed by the

p d= S
formula where p=mean effective pressure in pounds

D
per square inch; d=diameter of cylinders in inches; S=
stroke in inches; D=diameter of drivers in inches; the trac-

tive force will be a function of the ordinates to the curve B-B,

and will therefore vary as, or be proportional to, these ordi-

nates. This shows that the tractive force is a maximum at

low speeds.

The work or power developed by a locomotive is the product

of the tractive force and the speed, and as we have just shown

that the tractive force is proportional to the ordinates of the
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curve B-B, the work done will be proportional to the product

of the ordinates and abscissae of tho curve B-B. This is

represented by the curve C-C, which has been produced simply

by multiplying together the co-oniinates of B-B, and laying

off the product on the corresponding abscissae as ordinates.

This curve we call the "Characteristic of the Locomotive."
It is interesting to note how this line rises, rapidly until the

capacity of the boiler is reached, when it assumes a nearly
horizontal direction, rising more rapidly, however, at high
speeds. This gradual rise is prol)al)ly due to the economy of

using steam at shorter cut-offs. In reading the numerical
values of this curve, be governed by the values at right side of

diagram. Of course the line C-C must be understood as show-
ing the ratio of power at the circumference of the drivers.

The point of greatest interest to the transportation depart-
ment is, however, the power back of the tender coupler, or.

face, but same total weight of engine and tender. Now It Is

evident that one-third more steam would be produced, and
therefore the hyperbola A-A, instead of being represented by
the etiualion xy=56.33, would be expressed by the equation
xyri:7.5.11. This curve, with its mates as before explained, Is

shown in Fig. 2. It will now be seen that as a result of the
additional steam advantages, the maximum points are much
greater in power, besides exerting these maxima at Increased
speeds. For instance, at a level the maximum work or power
back of tender is found at speeds of .30 miles an hour and up-
ward; on a 1 per cent, grade, at 25 miles per hour; and on a
2 per cent, grade, at 20 miles per hour. This is the direct ad-
vantage of having a boiler of greater capacity, and Its lesson
cannot bo ignored.

The foregoing remarks are merely intended to introduce the
method of analyzing a locomotive by its characteristic, which

lOU
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The troublesome question of "wrong repairs," in the inter-

change of freight cars, has caused a great deal of discussion
since the last convention and it now seems probable that the
Master Car Builders' Association will take action to remedy
the present difficulty with regard to neglect of the repair card.
If intermediate roads are held responsible for the application of

M. C. B. repair cards the trouble will be remedied because this

will permit of locating the road making wrong repairs.

The narrow limits allowed by law for the height of couplers
renders it necessary to provide convenient means for adjusting
the height of cars after they have been placed in service. Sev-
eral methods have been used, but one of the most convenient is

that shown in the illustration of the new Lake Shore coal cars
on another page of this issue. Wooden blocks are placed under
the ends of the truck bolsters and above the springs. By vary-
ing the' thickness of these the necessary adjustment may be
made by simply raising the bolster off the springs.

and besides adding to the heating surfaces and the grate area,

the new boilers are often built for higher pressures, all of

which increase their capacity for doing work. The remarks of

Mr. P. R. F. Brown in regard to rebuilding locomotives, which
will be found elsewhere in this issue, and also the ingenious,

novel and valuable power comparisons made by Mr. G. R. Hen-
derson in his article on "Locomotive Characteristics" tend to

show the importance of large boiler capacity. Large boilers do

not require as much forcing as small ones, for the same work,

which may be expected to show favorably in the returns, but,

as Mr. Henderson says, "The quantity of work done by a loco-

motive is of more importance than the economy of fuel shown
by the same locomotive." High boiler power offers a double
reward, an increased capacity for work and a more favorable

rate cost for the work done. The numerical values for the in-

crease in power with an increase in the vital dimensions and
proportions which Mr. Henderson presents and the analysis of

the locomotive I^y its characteristic befoi'e the construction is

begun are full of interest and suggestions to locomotive men.
The time is at hand for serious consideration of every possible

factor contributing towai'd increasing the power of the locomo-

tive and the analysis is commended as furnishing an "X-ray"

view of the capabilities of an engine before it has been laid

down even on paper.

LOCOMOTIVE TRUCK BRAKES.

The locomotive truck brake as an aid in stopping trains was

the subject of discussion at the recent convention of the Air

Brake Men's Association in Baltimore. This matter has been

before the railroads for a long time and while the advantages

obtained by the additional braking power are very great little

progress has been made in applying them to engine trucks.

There seems to have been no good reason why they have not

been used more generally, unless the pressure brought to bear

in connection with freight equipment has for a time caused a

diversion of attention from these trucks. Mr. George West-

inghouse six years ago directed attention to the fact that the

locomotive, if fully braked, is capable of exerting four times

the amount of retarding influence for each pound weight per

wheel given by any other vehicle in the train with the excep-

tion of the tender, and in connection with this it is important

to remember that the braking power of the locomotive does not

vary with the loading, as is the case with cars. It is well that

this subject should be kept in mind and after the requirements

of the law in regard to car equipment have been fulfilled, the

truck brakes will undoubtedly receive the consideration that

is due them.

COMPETITIVE TESTS OP LOCOMOTIVES.

It is not uncommon practice to increase the boiler capacity
of old and comparatively small locomotives in rebuilding them

Some time before the Liverpool & Manchester Railroad was
publicly opened, in lS3u, the question of motive power natu-

rally came before the uirectors, as it was then necessary to

arrange to work the traffic on the road either by animal or

some other kind of power. They employed eminent engineers

to visit and inspect all the railways then at work, but from
the reports which were made to the directors they did not

feel able to come to a decision. It was, therefore, proposed

to offer a reward, or premium, of £500 for the best locomotive

engine which should draw a load equal to three times its

weight at a given speed, and it was stipulated that the weight

carried on four wheels of the engine should not exceed 4^
tons=10,080 pounds, or 2,520 per wheel. The trial, we are told,

"was to take place on a 1% miles stage, with one-eighth of a

mile extra at each end for starting and stopping, and to con-

sist of twenty double trips." "Each locomotive was required

to run ten trips over the trial ground, equal to a journey of

thirty-five miles, at full speed, the average rate to be not less

than ten miles per hour. At the end of the first ten trips

each engine was to be got ready again, and to repeat the test.
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the object being to prove that the engine would be able to

perform a journey from Liverpool to Manchester and back."

Three historic locomotives were entered for the competitive

test, the object of which, as stated, was to ascertain the best

locomotive "to work the traffic" of the new line.

It often happens that the dictionary is very suggestive in

indicating the force or scope of an idea. Now, one of the

definitions of "competition" is "strife for superiority." It

was the purpo.se, evidently, of the directors of this pioneer

road to produce a "strife for superiority" among inventors,

mechanics and engineers in the design and construction of lo-

comotive engines. For the accomplishment of the end which

they had in view, as was shown by subsequent events, it was

essential that there should be competition. Stephenson adopt-

ed the multitubular boiler in his locomotive "Rocket," but we

are told "after some preliminary trials, previous to the com-

mencement of the competition, during which the superior

evaporating power of the 'Sanspariel,' with a sharp blast

from the exhaust directed upward into its chimney, became

apparent, it was resolved to discharge the exhaust steam of

the "Rocket" into the chimney; and, on the eve of the first day

of the trial, the exhaust pipes were diverted into the chimney

with an upward termination." It was this change, combined

with the multitubular boiler, which enabled the"Rocket" to

win the prize.

It was at this time of the utmost importance to the directors

of this road that they should know what kind of motive power

would be the most economical and efficient for the traffic of

the line. This same question is of equal, and, in fact, consid-

ering the extent of the interests involved, of much greater,

importance to the directors of our great railroads now than

it was then. It is true that we have had sixty-eight years of

experience in the construction of locomotives since then, in

which time they have been developed from puny little asth-

matic iron insects—they might be called—to mighty beasts

whose tread literally shakes the earth, whose shrieks are

echoed from mountain top to mountain top, and whose power

is limited alone by the laws of nature. We have the prece-

dents and practice of half a century or more to guide us in

their construction, but even with this flood of light and knowl-

edge there is still much difference of opinion among those

most competent to be the mechanical guides, of boards of di-

rectors and railroad managers. In other words, the question

which are the best locomotives? is as much a live one to-day as

it was when the Liverpool & Manchester trial was proposed.

It is of course true that most railroads have and are mak-
ing tests to ascertain which are the best, most economical and

efficient locomotives for their traffic. Many of them employ

experts who are possessed of varying amounts of knowledge
and ignorance, and who subject locomotives to trials of differ-

ent kinds. Some roads and educational institutions have test-

ing laboratories especially adapted for making trials of loco-

motives, where the utmost refinement of experiment and ob-

servation is possible. The point to which special attention is

called here is tha., in nearly or quite all such tests the com-
petitive element is absent, and, what is perhaps worse, there is

naturally and of necessity a bias of prejudice and interest to

refract the conclusions drawn from true logical verity. A very

common case may be cited. A locomotive superintendent de-

signs and builds a locomotive, or prepares the specifications

and decides upon the plans on whicli they shall be built. When
completed, if he should test one or more of them, could we
expect that he would report any serious deficiencies in such
machines to his superior officers, no matter what the defects

should be? It might be worse than that even, for under such
conditions probably few men would be able to recognize any
defects. During many years' intercourse with master-mechan-
ics on railroads it was a very common experience of the writer

to interview men in sucn positions who had built locomotives
from their own designs. In nearly all such cases, when the

new engine was exhibited to the interviewer the builder would
proclaim, with uplifted arm, as though he was about to make

oath to the assertion, that "that Is the best locomotive that

ever turned a wheel," and they generally believed what they

said. Now, under such conditions, if a master mechanic should

test his engine is it at all likely that he would admit that its

fire box was too small, its heating surface insufficient, that it

had not enough steam space, and worked water, or its weight

was improperly distributed. We all know he would not.

In their perplexity the directors of the Liverpool & Man-
chester railroad employed experts to indicate to the company
what would be the most efficient motive power to employ. The
most eminent of these engineers recommended that they

should adopt rope traction. If they had not resorted to a

competitive test the advice which they would have had to

guide them would probably have been very much like that

some of the superior officers of our railroads of to=^day get

from their experts, who spend months in figuring over the sig-

nificance of vast multitudes of "variables" which are observed

in highly scientific experimental tests of locomotives, on their

own lines, in which there is usually "no strife for superiority."

Let us suppose a case: The traffic of a railroad has in-

creased and an addition to the motive power is required. It

will be supposed that at certain times of the year it

has a heavy passenger traffic, which falls off materially

—

as it does on many lines—in midwinter, and at other times.

It is essential that engines for this traffic should be able

to pull heavy loads at some seasons, and that they should

work economically when the trains are lighter. Now, sup-

posing that under these conditions a railroad company was
about to order, say ten new engines, and the question should

arise, what kind would be best suited for the requirements of

such traffic, what would be the natural course of the inquiry?

The condition and character of the road bed and rails wouTd
limit the loads which should be carried per wheel, as it diti

on the Liverpool & Manchester road. On a well ballasted line

laid with heavy rails, it is now considered admissable to load

each of the driving wheels with 20,000 pounds. If four wheels

thus loaded would give sufficient adhesion and traction to pull

the heaviest trains, then the general plan which would proba-

bly be specified, would be either the American, Columbia or

Atlantic type of engine, the weight of which would be limited

to about 120,000 pounds each. Those in authority would then
want to know first the relative first cost of engines of such a

weight of the several plans; second, which would haul the

trains with the greatest regularity and promptness and the

least consumption of fuel and lowest cost of repairs; and,

third, which would perform the maximum amount of service

in a given time, say a year, or a number of years. Evidently

this was the sort of information the directors of the Liverpool

& Manchester railroad were after, and it is the kind of knowl-

edge about locomotives that general officers and directors

want now when they are about to increase their motive power.

The quantity of water evaporated per pound of coal, the tem-

perature in the smoke box, the precise form of indicator dia-

grams, which the engine will make, or its consumption of fuel

per horse power per hour are all matters of indifference to

them. What they want most to know is which kind of

engine is most certain to pull the trains on time from day

to day and year to year, and next—but this is of secondary im-

portance—which will do it with the least cost of fuel and ex-

pense for maintenance? Of course it is true that the relia-

bility of a locomotive can only be demonstrated by actual ser-

vice, but the relative reliability of several classes could be

very clearly indicated by a competitive test.

The point which it is intended to bring out here is that a

test which is not competitive proves very little. If an Ameri-

can locomotive runs on the A. & B. road and one of the Colum-

bia type on the C. & D. line, it is usually impossible to tell

which would have rendered the best service if each had been
tried on the same line. There is also another phase of what
may be called ex parte tests, and that is that it is almost im-
possible to prevent those who are in charge of the experiments
from showing undue favoritism to the engines tested. Many
employees consider it their duty to lie and cheat in their em-
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ployers' interest. Most sporting men would regard with de-

rision an attempt to determine wliichi of a number of horses

was the fastest by a trial of speed of each separately and on

different tracks. And yet that is what is done when we under-

take to determine the speed and endurance of locomotives.

What is suggested here then is that competitive tests of

locomotives should be made imder the auspices and direction

of a committee of the Master Mechanics' Association, the main

object of such tests being, as mentioned before, to ascertain

w-hat kind of locomotive is the best adapted for a certain kfhd

of traffic.

The course of procedure and the aims of such a movement

would be, first, to have a committee of say five members of

that association to formulate a plan of making the tests and

have charge of and direct how they should be made. The com-

mittee should consist of several members of the hard-headed,

practical type, who have had long experience in their occupa-

tions, and two who, besides ample experience, have had the

advantages which technical educations give them, and per-

haps an experienced designer of locomotives. Now, as such

men would in all probability be actively engaged in the per-

formance of their duties on different railroads, it could not be

expected that they conld give the time required to personally

conduct a series of experiments which, in all probability,

would occupy weeks or months. The committee would there-

fore require to employ some competent person to take charge

of the experimental work, and he would need an assistant.

The committee would, however, after the most careful deliber-

ation, determine the scope and nature of the investigations,

and specify in detail how they should be made. The

person or persons employed would act under the direction of

the committee, and would report to the latter. As probably no

competent person could be found to take charge of such work

who would be willing to give the time to them which would

be required without compensation the mechanical expert and

his assistant would have to be paid. This would imply that

some money must be provided for such, and some few other

expenses. The committee should therefore be authorized to

raise and expend money for the purpose contemplated, with

the usual powers and responsibilities of an auditing commit-

tee.

Some years ago a somewhat similar measure was proposed

and acted upon by the Master Mechanics' Association, and one

committee was then appointed to solicit and raise money and

then hand it over to another committee—over which the first

one had no control—to expend. Some of the members of the

ways and means committee very properly objected to incur-

ring the responsibility of soliciting money without authority

to control its disbursement. The persons who secure the

money for such tests should have the control and the respon-

sibility for its expenditure.

The investigations, in the beginning, should be directed to

the solution of some very practical problems alone, and should

be devised to indicate simply which of a number of locomo-

tives will perform a given service most effectually and at the

least cost. The tests should therefore be made in actual ser-

vice. The method of making them may be suggested:

An arrangement could doubtless be made with some road

having a somewhat uniform traffic to haul one of its trains,

Euch as an express passenger train, consisting of say five or

six cars daily, over its road on schedule time, with the engines

to be tested. Each one would make one or two round trips

with the train of normal size. Cars would then be added io

it on successive trips, until the train reached the maximum
weight which each engine could haul on schedule time. A
half dozen trips would probably be sufficient for each engine,

but if a -storm or other serious disturbance to the working of

the engine was encountered which was not its own fault the

test for that day could be declared void and the trip would be

repeated. The fuel consumed during each run would be care-

fully weighed, and an exact record kept of it, and the weight

of the trains hauled each trip and the time of arrival and de-

parture from stations. These would be about all the observa-

tions which would be essential to make, excepting perhaps to

note the weather and the number of passengers carried. One

trip should be made over the road on schedule time with the

engine and tender alone, without any train, as the consump-

tion of fuel under these conditions is sometimes very signifi-

cant in indicating the inefficiency and defects of a locomotive.

If the committee should choose for trial only la© best exam-

ples of locomotives adapted for the service selected, there

would be little more risk of interference with the regular run-

ning of the trains on the line where the tests are made than

there would be if the ordinary locomotives of the line were

used. The rule should, however, be laid down by the commit-

tee that no locomotive belonging to the road on which the ex-

periments are made should be tested there. In other words,

no home locomotive should be allowed to compete with

strangers on its own road. The reason for this is obvious, as

favoritism would be certain to be shown to it by the members
of the family at home.

Of course the above is only the merest outline and sugges-

tion of the conditions which should govern such a trial.

Doubtless a committee in conference would see directions in

which such conditions would require extension and elabora-

tion, but what is insisted on here is that the test should be a

competitive one between different locomotives, all on a foreign

road, tO' show practically which is best adapted and most effi-

cient in a certain kind of traffic. More scientific investigation

and analysis might be desirable later, to ascertain the causes

of some of the phenomena revealed by the tests.

Suppose, now, that the committee should stipulate that only

four-coupled locomotives should be tested in the first series of

trials, and that the weight of those to be tested must not ex-

ceed 122,000 pounds, or be less than 118,000 pounds, in work-
ing order. Perhaps no other limitation would require to be

made excepting perhaps that the weight on any pair of wheels

must not exceed 41,000 pounds or less than 39,000 pounds. The
builder should be permitted to make his engine of any form
and proportions that he might choose, the only stipulation be-

ing that the combination of metal, wood, water and fuel must
be within these limits of weight. The locomotives might be

either compound or simple, and have two, three or four cylin-

ders, single or double smokestacks, as the designer might pre-

fer, the problem for solution being what combination of ma-
terial of that weight will form the most efficient locomotive

for the kind of traffic stipulated.

Supposing now that three approved simple locomotives of the

American, one of the Columbia and one of the Atlantic type and
one or two compound engines were selected for trial, and a rec-

ord was kept of the performance of each. The work would be

done on the same road, on the same schedule time, and as

nearly as possible under like conditions, and no engine would

be nursed by its friends, excepting so far as the skill of the

men who run it could bring out its best performance. The
comparison of such a record would be quite sure to indicate

clearly which of the engines was the best for the service in

which they were employed, and a knowledge of the results

might be of incalculable advantage to the railroad companies

of the country.

If the locomotives to be tested and the men to run them
were furnished free of cost by their builders, and the railroad

company on whose line the tests were made would supply the

fuel, there would be but little expense in making such an in-

vestigation, excepting the pay and expenses of the persons in

charge of them and perhaps some cost for labor and appli-

ances in weighing coal. Some extra cars would have to be

supplied to increase the train loads in some of the runs, but

this would involve no outlay of money.

In view of the value of the knowlege which would be likely

to be elicited by such experimentation it seems as though

there ought not to be any difficulty in raising the compara-

tively small sum of money required to pay the cost of making
such tests. M. N. F.
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THE BREAKING IN TWO OF FREIGHT TRAINS.

Since the topical discussion on tiiis sutjject at the convention

of the Master Car Builders' Association In 1897, a great deal

of attention has been given to the part which the couplers

play in these accidents, and the committee report last year,

also treats of this side of the question. During the year It

has developed that there are several influences besides those

connected with couplers which need Investigation and atten-

tion by the association.

Among the causes for the parting of trains the following

may be mentioned: Defective designs of couplers, which per-

mit the locks to work open on the road, due to the oscillation

of the cars; defective uncoupling devices, which are too short

in the connections and cause the looks to be lifted when the

couplers are drawn out by heavy pulls; swaying of the train

on account of variable braking power among the cars, due to

defective adjustment of slack; surging in the train on account

of sluggish triple valves that have not been inspected and

cleaned often enough, and last and probably most important

of all is the parting that is due to the methods of handling

the brakes on trains that are only partially equipped with air

brakes. Closely allied to the last cause is the matter of ar-

rangement of the cars, in partially air braked trains, which

should be such that the effects of the cars upon each other

shall be as small as possible.

The brakes have much to do with break-in-twos. The equip-

ment of cars with air brakes is progressing very rapidly, and it

is believed that when trains are made up of all air braked

cars, much of the trouble will stop, providing the necessary

improvements in couplers and their unlocking devices are

made. The best solution of the partially equipped train, there-

fore, is to equip all cars as rapidly as possible. In the mean-

time, how to handle partially equipped trains, and how to

arrange the air braked cars in trains, are questions upon

which there are wide differences of opinion.

The question of how to handle the slack between the cars

has been given special prominence by a paper by Mr. C. L.

Nichols of the Chicago, Rock Island & Pacific, read last Au-
gust before the Central Association of Railroad Officers. ' (See

Railroad Gazette, Oct. 22, 1897, page 739.) Briefly stated the

use of a few hand brakes at the rear of the train is advocated,

the air braked cars being placed next to the engine, and Mr.

Nichols' rules require the trainmen, at every stop, to treat the

train as if it were broken in two. The rear brakes are used
to stretch out the slack before the application of the air brakes
by the engineman. Figures from the records of the road ap-

pear to support the plan, but it is so entirely contrary to what
many good authorities recommend as to warrant skepticism,

and one authority goes so far as to say that he does not believe

the Rock Island men obey the rules.

While the profile of the road has much to do with the use

of the brakes the bunching of the train by light application

of the air brake by the engineman has the indorsement of

best practice, and it will require the strongest of reasons to

Induce general use of any other method. If hand brakes are

to be used in the bunching of the train, they would probably

be most effective if applied at the head of the non air brake
cars. The air brakes may then be operated in harmony with
the hand brakes better than those at the rear of the train.

The proportion of air braked cars is now generally about one-
third of the number in each train, which is enough to con-

trol the train as far as retarding power is concerned, and the
use of the hand brakes, if they are to be used at all, should be
to assist the engineman in avoiding the parting of the train.

The best authorities on the air brake advise the shutting off

of the engine far enough back to permit the slack to "run

In" as far as possible, this to be followed by the application

of the minimum amount of air that will insure driving the
pistons past the leakage grooves, and after this such further
reductions as may be necessary, making, however, but one
application of the air brakes, and avoiding the release of the

brakes on a long train until the train haa stopped. Particu-

lar stress is laid upon the fact that the slower the train Is

moving the more likely it is to part, and this Is supported by

the figures given in the committee report at the 1897 Master

Car Builders' convention. It is a good plan to hold the train

"by the tail" after it has broken in two, but brakes at the rear

may be expected to cause them to break.

It is customary to place the air brake cars at the head end

of the train, and loaded cars usually precede unloaded ones,

while the non air brake cars are put at the rear. Mr. Edward

Grafstrom presents a strong argument (see Engineering News,

December 23, 1897, page 411) for placing the empty air brake

cars next the engine, followed by loaded air brake cars, while

the non air brake cars bring up the rear. He reasons that a

non air brake car retarded only by the friction of the Journals

will produce more impact upon an empty air brake car than

upon a loaded one, because the difference between the velocity

of the non air brake car and the empty air brake car is greater

than that between the non air brake car and the loaded air

brake car. He believes that when empty air brake cars pre-

cede loaded ones, and these are followed by non air brake

cars, the latter, when the brakes are applied, will gradually

give up their energy to the loaded air brake cars successively,

and at the same time the empty air brake cars in front have

begun to take up the energy of the foremost loaded air brake

cars, and that by the time the non air brake cars and the

loaded air brake cars have been brought to the same velocity,

the latter and the empty air brake cars have also been brought

to the same velocity. On the other hand, when the usual ar-

rangement of empty air brake cars between loaded air brake

cars and unbraked ones obtains, when the brakes go on the

loaded air brake cars will Jerk the first empty air brake cars

forward, while the next moment the unbraked cars will be

brought up sharply against the rear of the empty air brake

cars, which are then stretched out with slack between them.

This argument is worthy of careful attention.

It is an easy question to settle by experiments upon different

arrangements of the cars in the same train and the relative

amounts of shock obtained might be recorded by "slideomet-
ers " placed at several points along the length of the train. It

would cost so little we should think the association would find

it profitable to investigate thoroughly. It seems probable that

this arrangement of cars might work desirably in ordinary
service application of the brakes, but it would surely be a good
thing in making emergency stops. Summing up, we should say

that:

Couplers should be made so that they will not open acci-

dentally, triple valves should be cleaned at regular intervals,

at least once a year; automatic brake slack adjusters should
be applied as rapidly as possible, the best method of handling
partially air braked trains, and the best arrangement of cars
should be studied, but the best solution of all for this difli-

culty of trains parting is to put air brakes on every car at the
earliest possible moment They will tend to reduce break-in-
twos and will reduce the dangers from those that they do not
prevent.

A plan for rewarding conscientious efforts to do good work
on the part of enginemen, firemen and brakemen in freight
service has been adopted on the Cincinnati, New Orleans &
Texas Pacific Railway, in the form of semi-annual premiums.
The premium for enginemen is |40 and for firemen |20, for
making schedule time, freedom from accidents, particular
stress being laid upon accidents from break-in-twos, tidiness
of the engine, and economy in fuel consumption, obedience
of the rules and specially meritorious acts. The premium for
brakemen is $20, and is based on clean accident record, special-
ly regarding break-in-twos. tidiness of caboose, observance of
rules, and specially meritorious acts. Any system providing
prompt, material and unprejudiced reward for efforts to serve
employers well must result favorably. The administration of
a system of this kind requires the utmost skill and fairness.
It is believed to be based on a correct principle in human na-
ture, and the plan must commend icself to every one. but with-
out the element of scrupulous Justice it had better not be
tried.
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IX)COMOTIVE DESIGN—THE WORKING STRESS OF MA-

TERIALS.

By Francis J. Cole.

Driving Axles.

It Is safe to assume that the determination of the size of lo-

comotive driving axles is governed in nine cases out of ten

by the area of the bearing surfaces alone. For a given load

to be borne on each journal, a certain number of square
inches of bearing surface is provided and the pressure kept
within such limits as experience has demonstrated to insure

cool running and freedom from excessive wear. Some idea

then of the limitations of the pressure it is advisable to use
seems necessary. The maximum is in the neighborhood of
220 pounds per square inch, the net weight resting on the
journals, exclusive of the driving wheels and axles, being con-

A - A
W

Fig. 1.

sidered as the load. The minimum is noted at 130 pounds.

This does not mean the lowest ever built, but a lower limit,

under which it does not seem advisable to go, in order to

guard against excessive size and clumsiness. A pressure of

175 pounds is suggested as suitable for ordinary conditions.

When axles and bearings of exceptional wearing qualities are

used a somewhat higher pressure could perhaps be allowed,

and for inferior materials a somewhat lower pressure might

be advantageous, but for ordinary "every day" conditions the

figure named would be found satisfactory.

There is, however, another side of the question to be con-

sidered: it is possible to provide ample bearing surface and yet

have an axle greatly overstrained. A journal 7 in. in dia.

by 12 in. long has a bearing surface of 84 square inches, but

its strength is much inferior to one 8 in. dia. by 10% in. hav-

ing a bearing surface of 85 square Inches; the section modulus

4X1

A

i M
H

Fig. 3. Fig. 4.

of the former would be 33.68 and the of the latter 50.27, while

both have about the same capacity for wear. The distance

from the center of the frame to center of the cylinder may be

much greater in one case than the other, while the journal

weight would remain the same. Yet the stress in the case of

the greater distance would be increased directly as the dis-

tance. The stresses in driving axles are:

(a) The bending stress caused by the piston thrust or pull

transmitted through the main connecting rod to the cranlc

pins, and resisted by the driving box held rigidly in the jaws
of the engine frames, (b) The bending stress caused by the

weight of the engine carried on the axle acting at right angles

to (a), (c) The torsional stress caused by the unequal adhe-

sion of the wheels, (d) The bending stress caused by fhe cen-

trifugal force when rounding a curve resisted by the flanges

of the wheels. The principal stress is that caused by the force

of the piston, shown in Fig. 1.

The extreme fiber stress for a solid circular section fixed at

one end with a single load at the other:

c WL . WL
/Zin "^ o:o«83d^

\ 32 J

In Fig. 1 an eight wheel engine of the American type is

shown, having two pairs of coupled wheels and the main rod

next the wheel hub, in which:

W=force of the piston.

Ij=center of main rod to center of frame.

0=center of parallel rod to center of frame.

C. C.^center of main frame.

M=bending moment.

It d'
R=rsection modulus for solid circular sections = -35 reduc-

ing to 0.0983 d».

Fig. 2.

S^maximum fibre stress per square inch. Then for the

main axle the bending stress per square inch will be:

** -~R~
For the back axle the bending stress per square inch will be:

i WO
s =^

R
Taking the following assumed values : Diameter of cylinder =
20 inches; pressure of steam = ISO pounds; L = 15 inches; O
= 30 inches ; diameter of axle, 8 inches; limit of wear 7i

inches.

Then for the main axle : _

, o • , ,• . ^ Q -5 X 565-^0 X 15
New axle 8 inches diameter = b =

Worn out axle 7J in. diameter = S

For the back axle :

New axle 8 in. diameter S —

.50.27

.5 X 86530 X 15

41.34

.5 X 56530 X 20

= 8430.

= 10350.

= 11340.

Worn out axle 7i in. diameter S

.50.37

.5 X 5<)530 X 80
13.670.

41.34

For a Mogul or 10 wheel engine, having the main connecting

rod outside the parallel rod, the conditions will be as shown

in Fig. 2. For the main axle the bending stress per square

inch will be:

rWL
S = R

For the back and front axles the stress per square inch will

be:

S = R

For a consolidation engine the bending stress per square inch

for the main axle will be:

iWL
S = R

For the front, back and intermediate axles the bending

stresses will be:

S =
ywo
R

The decrease of the diameter of the axle, caused by the jour-

nal wear, must always be considered. The worn out size should

be used as the basis for the calculation. If an axle is 8 in.

in diameter wher. new, and the limit of wear is IVz in., use
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s =

the latter diameter for figuring the effective strength, and not

the primary size. The life of an axle should be limited only

by the allowable journal wear, and not from any empirical

rule, based on its mileage, provided, however, that it is origi-

nally of suitable proportion to keep the stresses within rea-

sonable limits. Otherwise it might be necessary, when the

axle was overstrained, to proceed on the assumption that it

might break after a few million repetitions of the load, and

remove it before a possible failure took place. The stress

due to the dead load is caused by the weight resting on the

driving box multiplied by the distance from the center of the

engine frame (or, what is the same thing, the center of driv-

ing box) to the center of the rail, as in Fig. 3, in which:

W=load on each journal.

l=lever arm, center of box to center of rail in inches.

R=modulus of section of axle when worn out.

Then:

Wl
R

The torsional stress is caused by the turning moment of one

crank when at or near half stroke, and consequently at its

maximum force (the turning moment of the opposite crank

being then at zero), exceeding the adhesion of its own wheel,

or when, on slippery parts of the rail, a portion of the force

is transmitted by the axle, to the opposite wheel. It is not

probable that under any circumstances could more than half

the turning moment be transmitted by the axle to the oppo-

site side. Using the well known formula for torsional stress,

in which

S^maximum shearing fibre stress per square inch.

W=force or weight
L<=lever arm.

R=modulus of section of axle when worn out.

2 W L
S = 7- . But in this case it is more convenient to use

jr r"

R the modulus of section instead of the expression ti t'

(the cube of the radius, multiplied by 3.1416) and making the

* W L
proper substitution S =—-5—

The stress due to centrifugal force is caused by the engine

passing around a curve, the mass being diverted from mov-
ing in a straight line by the flanges of the wheels pressing

against the outer rail. The well known formula for centrifugal

force will enable us to determine the pressure against the rail,

for any given weight, radius of curve and velocity; the result-

ant bending stress on the axle can then be easily calculated.

Wv" .

gr

F=centrifugal force in pounds.

W^weight in pounds of the moving mass of one pair of

wheels resting on the rails.

g=gravity 32.2 lbs.

r=rradius of curve.

v=velocity in feet per second.

The centrifugal force for each pound of weight for a few dif-

ferent radii of curves and speeds in miles per hour are given:

7744

Cent. F = in which:

10° curve, speed 60 miles= .419 per lb.
r g 573 X 33.2

10° curve, speed 40 miles per hour=.]86per lb.

6° curve, speed 60 miles per hour=.251 per lb.

Probably the latter is the greatest flange pressure due to the

centrifugal force for which provision need be made.

The bending stress at the axle will cause the upper fibres

to be in tension and the lower in compression, or directly op-

posite to and partly or wholly neutralizing at times that due

to the dead load, as in Fig. 4:

S =
F W (i D)

R in which:

D=dlameter of wheel.

The foregoing is based on the supposition that the curvea

nave no elevation of the outer rail, and that all the centrifu-

gal force is resisted by the wheel flanges, but as all curves

on the main track have some elevation of the outer rail it la

manifest that a part of this force is absorbed by the Inclina-

tion of the track and that something less than these figures

must be taken. Theoretically, for a given radius and speed

it is possible to give the proper inclination to the track suit-

able for these conditions with such a degree of refinement that

there would be no flange pressure on the outer rail, but all

would l)e resolved instead into a force acting perpendicularly

to the rails. In practice, however, this cannot be done, the

elevation being a compromise between fast and slow

trains, so that at high speeds much of the centrifugal force

is transformed into flange pressure. The proper theoretical

elevation of the outer rail can be calculated by means of the

following formula:

E
d v^

32.2 r
in which

:

E=elevation required.

d=distance between center of rails.

v=velocity in feet per second.

r=radius of curve in feet.

It is evident that the sum of the various stresses will not

be the actual maximum fibre stress at any one part of the

axle, as they act in different planes and directions and must
be combined in order to obtain the correct resultant at a

given point. The crank pin pressure produces bending in the

axle at right angles to that produced by the dead load, or by

the centrifugal force producing pressure against the flanges.

Let C=bending stress from crank pin pressure.

Let D=bending stress from dead load.

Let S=resultant or combined stress. Then:

S = 4/ C2 -^ D=

Graphically, the resultant is equal to the hypothenuse of a

right angled triangle, in which the length of one side is equal

to C and the other side to D, as in Fig. 5. To combine the re-
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Bending moment for main axle (when worn to 7% in.) due

to force of piston:

i W 1

S ^ ^*-^ = 8010.
K

Bending moment for main axle due to dead load:

W=14500.
Z=6".

Wl
S = -^ = 2100.

For the torsional stress, the force of the piston is divided

equally between the driving axles (in this instance there are

three axles); therefore:

16 W 1 2 W 1 i W

1

or r-=r or"~ ?rd*3 TCI'

3

and using the latter

iWl 25470 X 13M

S

3 3

M,_ 110376

R~ 41.34

R3

110370

2670 pounds.

Assuming that one-half of this is the maximum torsional stress

likely to occur at any time we have
2670

1335 pounds.

For the bending moment due to centrifugal force, the weight
resting on the rail of one pair of drivei-s=36500. Curve 6°=
955 feet radius. Speed 50 miles per hour=73.3 feet per second.

Cent. F W V SfiSOO X 5373

32.3 X 955
= 6370. Lever

56
diameter of driving wheel -5 28.

„ F(^D) 6370 X 28
o = jj = 4T34— ~ pounds.

Probably the flange pressure would not exceed one-half of the
total centrifugal force, the remainder being absorbed by the

elevation of the outer rail —y— = 2155 i^ounds, or very

slightly in excess (55 lbs.) of the dead load which it neutral-

f 60000 Ultimate Strength • 5

Repetition Limit-p

Reversal Limit ,
itklension -p'

fferenal Limit
in Compre55ion

Fig. 6.

izes. Where the diameter of the wheel is so large that the
stress due to the centrifugal force is much greater than that
due to the dead load stress, it should be used in its place.

Combining the crank pin and the dead load stresses:

•s V 0= + D3 V 8010

»

Jl00» = 8280.

Combining the above resultant with the torsional stress, tak-
ing the latter at one-half

^'Uvi 8280 , / !

+ 1335' = 8490

poimds maximum fibre stress when the main axle is worn down
to 7^ inches diameter.

Actual breakages of driving axles confirm the statement
that the main axles on freight engines, (main rod outside the

parallel rods) and the back axles on passenger engines, (main
rod inside), are subjected to much higher stresses than the

other axles. The majority of breakages will be found to

occur in the axles named, when the diameters are the same
for all the driving axles under the same engine. For freight

engines the main axle is sometimes made larger in diameter
than the others. If it is desirable to make the engine as light

as possible this is a good plan, otherwise it is better to make
them all alike, basing the size on the requirements of the main
axles. The following table gives the maximum stresses (fig-

ured on the diameter when worn out) which are suggested for

different types of engines:

Ham. Iron. Steel.
Consolidation

,
7,5IK) 8,5(K)

Ten-wheel and mogul S,5IKI 9,500
Passengers-wheel 111,50(1 13.000

The steel is assumed to be first-class open hearth steel of not

less than 80,000 lbs. tensile strength, with ;n elongation of not
less than 18 per cent, in two inches, and phosphorus not above
0.05.

Modulus of Solid Circular Sections

.
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mination of the stroke being the minus amount, or the re-

versal load below the zero line.

The relations oxistinK between the three general methods
of loading arc summed up by a well known authority as fol-

lows: Unwin re.isons from the result of Wohler's experi-

ments, "that a real factor of safety can be used between the
working and the breaking stress. For ductile iron and steel

the ultimate strength, or the siress at which fractures will

take place, when repeated an infinite number of times is:

Static or dead load=the ultimate strength=].00.
Load applied and entirely removed=.6 ultimate strength

=.60.
ultimate sti-ength

Alternating load = g = .33.

"These figures can be taken as actually representing the ulti-

mate strength of the material under three general methods
of loading. The working stress should be based on these cal-

culations."
J. B. Johnson in "Materials of Construction" shows graph-

ically the working field for the different methods and degrees
of loading, summing up all the reliable data on hand regarding
the fatigue of metals from the experiments of Wohler,
Bauschinger. U. S. Arsenal at Watertown. as in Fig. 6:

Static load limit:=S=ultimate strength.

Repetition limit=p,=% ultimate strength.

Reversal limit=Pi= i ultimate strength.

When the ultimate limits are reduced to working limits

p, is supposed to reduce to a then:
Working static-load stress^2a.
Working live-load stress=a.
Working reversed stress=:ja
Let p=maximum stress in the member per square inch for

both dead and live loads.

Let a=working stress for live loads.

a
P
1

WINANS' CAMEL ENGINES.

By M. N. Forney.

minimum stress

2 maximum stress

The necessity for a lower stress, when an alternating load
Is to be resisted, is therefore apparent. The writer is firmly
of the opinion that nearly all the failures of steel axles, when
of suitable proportions, have been caused by the use of im-
proper grades of steel. Because Bessemer steel is a suitable

material for rails, it does not necessarily follow that it is de-
sirable for axles, and superior and more durable than ham-
mered iron. Nor does it follow that soft or mild steel, of say
55,000 to 65.000 lbs. tensile strength, which is so reliable and
tough (its use being so satisfactory for boilers, plates, shapes,
etc.), should prove a suitable material when good bearing sur-
faces and freedom from breakage are required. Mild steel for

some years has been regarded by many very much in the light

of a patent medicine which could be used for all purposes and
guaranteed to be a universal panacea. It may seem unneces-
sary to some who have outgrown this belief, to again call at-

tention to the fact that mild steel is not a suitable material
for axles. It is advisable to specify exactly what is wanted
when material for this purpose is required, and to test it after-

wards to see whether the conditions have been complied with.
or to purchase of some reliable dealer, whose reputation and
price are at once a guarantee of its quality and suitability for
the purpose. Steel of a high tensile strength and elastic limit,

with enough elongation to insure its toughness and ductility,

made by the open hearth process, of say 80,000 to 90.000 lbs.

tensile strength, with an elongation of 22 per cent, in 2 inches,
and phosphorus not over 0.05 per cent, when thoroughly
worked and well hammered, is an entirely reliable material
and superior in every respect to wrought iron or mild steel.

It is a matter of observation that its use is becoming more
general every day. This grade of steel is still further im-
proved by various methods of tempering or annealing, in

which the forging strains are neutralized and by the addition
of nickel in small quantities. The conclusions are:

That driving axles should be first designed to afford suffi-

cient bearing surface to insure cool running, the proportion
being about 1 square inch to 175 lbs. of net load, and secondly,
for the known forces which give rise to stresses in the metal,
keeping the fiber stress within safe limits.

By far the greatest bending stress is due to the direct thrust
of the piston, the stresses from other causes being compara-
tively insignificant in comparison.
The greatest stress is on the main axle in freight engines

and on the back axle in passenger engines.
When it is advisable to reduce the bending moment, the

spread of the cylinders should be made as small, and that of
the engine frames as great as practicable.
That hard steel having a high elastic limit and suitable duc-

tility, possesses the properties of being a good bearing material
and capable of resisting severe shocks, is well adapted for
axles.

The Baltimore & Ohio Railroad, as most readers know, was

one of the pioneer railroads in this country, and Its shops in

Baltimore were commenced away back in the early thirties,

and ever since havo been located at Mount Clare, and some of

us old fellows can remember queer things, which could be seen

here away back in the fifties. Until within a few years ago

there were still some of the old grass-hopper engines, with

vertical boilers and vertical cylinders, at work about these

shops, switching cars on the crooked tracks and sharp curves,

of which there were then and are still so many at Mount
Clara Some of these locomotives were in continuous service

for over fifty years, a record which probably cannot be equalled

by any other locomotives in the world. They have now all

gone into the scrap-pile, excepting the one preserved in the

Field Columbian Museum in Chicago.

Another type of locomotives used more extensively, and re-

tained longer in the Baltimore & Ohio Railroad than on any

other line, were the Winans' camel engines. Only three speci-

mens of these remain. Two of them, battered and worn, and
much altered from their original design, were standing on a

side track at the time the observations here recorded were

made, and the fiat had gone forth that they should be cut

up and destroyed. There is but one more on the road, and

that, too, will doubtless soon follow its predecessors, and then

this type of locomotive will be as extinct as the dodo. It is

very much to be regretted that no complete drawings of these

engines are now in existence, and owing to the alterations

which have been made in them it would be impossible to

reproduce them accurately now. Very soon even the recollec-

tion of them, which still remains in the minds of some of

us who are left, will also be gone, and the future writer of

the history of the locomotive, like some of his predecessors,

will be obliged to do a great deal of guessing.

Some description of these locomotives may now be interest-

ing to the younger readers of the American Engineer. The
outline engraving of the camel engine. Fig. 1, which is given

herewith, has been made from an old lithograph which was
issued in 1852, as an advertisement by Ross Winans, who was
the designer and builder of these engines. Many of the

minor details were omitted in this lithograph, but all that is

shown on it is approximately correct. The title on it is

TR.\NSPORTATION ENGINE,

Adapted for the Burning of Anthracite or Bituminous

Coal.

manufactured by

ross winans,

Baltimore, md.

The following "remarks" are inscribed on one corner of the

lithograph:

Weight of cnirine with coal and w.i.ter 24 tonf.
Diameter of boiler 46 inchet.
Iii3 tubes. 21." inches outside diameter 14 feet U^ inches lonp.

Fire surface in tubes 903 square feet.
'* " " tirebox 8BW " "

Areaofgrate 2i\4 " "
Diameter of wheels 43 inches.

" cylinder 19 "
Length of stroke 22 "
Works steam at full or half stroke.

The other illustration. Fig. 2, is a wood engraving mad«

from a photograph by Mr. R. McMurray, now chief inspector ii.

New York for the Hartford Steam Boiler Insurance Company,

and represents one of the Winans engines, which was rebuilt

at the Mount Clare shops in 1864. A comparison of the two

illustrations will show that some alterations were made in the

process of rebuilding, which will be referred to later on.

Winans' shops were located in Baltimore, east of and ad-

joining the Mount Clare shops of the Baltimore & Ohio Rail-

road, and the writer was an apprentice there from 1852 to
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Fig. 2.— Rebuilt Winans' Camel Engine.
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1856, and worked on the engines, and was therefore very fa-

miliar with the locomotive here desorihed.

Just how the term "Camel" engines originated is not defi-

nitely known. It has been said that a man name<l Campbell,

who designed the first "American" type of locomotive, with

four coupled wheels, and a four wheeled truck, which was
built In Philadelphia, had something to do with the construc-

tion of the first Winans engine of the "Camel" type, and that

the term was a modified form of Campbell's name. Another

version is that the large dome and cab on top of the boiler

gave the engine a humped appearance analogous to that of

a camel's back. A third is that the term was used in derision

of the builder, who was very stooped and round shouldered,

BO as to appear almost deformed. Probably the second is the

true origin of the term.

In the light of nearly fifty years experience, the merits and
demerits of these locomotives may be recognized more dis-

tinctly than they were at the time they were built and in

use, when they were the subject of much acrimonious discus-

sion and bitter controversy. As will be seen from the illustra-

tion, the whole weight of the engine was on the eight driving-

wheels, which had a wheel-base of about 11 feet 2Vi inches,

only a little more than some six-wheel trucks now used undei

Bleeping cars. Consequently these locomotives would pass

around curves and into sidings of such short radii, that an

ordinary eight-wheeled American engine could not run over

without danger of derailment. Having all their weight on the

driving-wheels, they had great adhesion, and the small wheels

combined with relatively large cylinders gave them great trac-

tive power. The camel engines were therefore noted in their

day for pulling heavy trains. Whether the weight given—24

tons—was intended to mean tons of 2,000 or 2,240 pounds, it Is

not now possible to know, but from the fact that the weight of

locomotives is generally greater than it is reported, it is prob-

able that there engines weighed nearer 63,760 pounds,or 24 long

tons, than 48,000 pounds, or 24 short tons. They therefore

had only 6,720 pounds on each wheel. As the standard rail of

those days was made of iron, and weighed only 56 pounds per

yard, the importance of having a light weight on each wheel
is apparent.

The feature which will first strike a person not familiar with
the design of these machines is the form of the fire-box. The
top of this sloped downward from the back end of the cylin-

drical part of the boiler. The outside shell and the crown-
sheet were both flat, and stayed with stay-bolts in the usual

way. There was nothing especially novel in this form of con-

struction even at this early day, as Stephenson's original

"Rocket" had a fire-box, the top of which was depressed below
the top of the cylindrical part. In some of the illustrations

now extant, it is represented as sloping for only a part of its

length, while in others it is shown sloping its whole length.

At present the origin of this form of construction is not a
matter of much importance, but its utility is. This kind of

fire-box was employed quite extensively on the Reading Rail-

road, by Mr. Millholland, and was later adopted on the Penn-
sylvania road, on what are known as the old "Class I" locomo-
tives, which are now designated as "H 1" under the new system
of classification. The grates of the engine represented in the
engraving were about 7 feet long, a very great length in their

day. The fire-box was made the full width that was available
between the back pair of driving-wheels. The boiler conse-
quently had a very large grate area—equal to nearly 2^^ per
cent, of the total heating surface—and a large amount of coal
could consequently be burned. The camel engines, therefore,
had the reputation of being very free steamers. It will

be seen that these locomotives had the three essential
elements required to pull heavy trains. 1st, plenty of adhe-
sion; 2d, large tractive power, and 3d, ample steam generat-
ing capacity. These features were of very great importance in
the heavy grades of the Baltimore & Ohio and other railroads,
and accounts for the extensive adoption of this form of loco-

motive in Its day, and due credit should now be given to Wi-

nans for the combination of these elements in his engines.

As will be seen from the illustrations, the long flre-box over-

hung the back axle, and its weight had to be balanced by that

of the cylinders, smoke-box and chimney, which overhung the

front axle. In order that they should balance each other It

was essential that the fire-box should be as light as possible,

and doubtless it was for this rea-son that the sloping top was
adopted, and that the dome was placed at the front end, and
the engineer's cab on top of the boiler. The fireman's foot-

board was on the tender, as shown in the wood engraving,

and was very low down. In those days it was considered es-

sential to keep the boiler as low as possible. The center of

that of the engine here described was only about 67 inches

above the top of the rail. That of the celebrated 999, on the

New York Central Railroad, is 107V4 inches, which shows the

difference in this respect in the practice in the fifties and at

the present time.

With the experience of half a century to guide us, much can

now be said in favor of this form of fire-box. The boiler shop

of the Pennsylvania Railroad, at Altoona, was formerly under

the charge of a very intelligent foreman, Mr. Nixon. A few
years ago the writer made especial effort to ascertain, in the

light of past experience, what were the advantages and dis-

advantages of this form of fire-box. In consultation with Mr.

Nixon he said unhesitatingly, that what was then known as

the "class I" fire-box. which was similar to. the camel form, was

the cheapest one to build and to maintain, and also the light-

est of any in use on the road. If these claims rest upon a

sound basis of fact, and are sustained by experience, they are

very strong arguments in favor of this form of construction.

To ascertain the objection, if any existed, to the use of this

form of boiler, some of the men who had run such engines,

the round-house foreman and others were consulted. It was

said by some of them on the Pennsylvania road that the class

I boilers were rather poor steamers, and did not carry water

very well.

On the Baltimore & Ohio, and also on the Pennsylvania road,

there are still a number of men who ran camel engines when
they were in use. Tlieir general testimony was that the "old

camels" were free steamers, and there was no difficulty in car-

rying water in them. It is, of course, true that in this form of

boiler there is less steam-room than in one which has more or

less steam space over the crown-sheet. This deficiency was

compensated for in Winans' boiler by the large dome, which

was placed near the front end. This, as will be seen from

the engravings, was very large—almost 40 inches diameter

—

and 48 inches high. The poor steaming capacity of the class

I boilers may be attributed to a deficiency In heating surface,

and their disposition to "work water" to a lack of steam-room.

The camel boilers had neither of these defects.

If then it can be said that this form of fire-box weighs less,

costs less and is cheaper to maintain, generates steam freely,

and carries water well, it is very strong evidence in its favor.

The general principle has been enunciated and is undoubtedly

a sound one. that within the limits of weight and space to

which we are necessarily confined, a locomotive boiler can not

be made too large. If now we were called upon to design a

locomotive of almost any class to weigh, say, 100,000 pounds,

if this form of fire-box was adopted it would be possible to

increase the heating surface some hundreds of square feet

and give the boiler greater water capacity than would be pos-

sible if the old-fashioned crown bars, radial-stays, or the Bel-

pain form of fire-box was adopted. The inquiry may then be

fairly put, whether a locomotive with a fire-box, the construc-

tion of which conforms to the predilections of its designer,

but with materially less heating surface than another of the

"camel" form, would do as much work as the latter in active

service?

Another interesting feature in the fire-boxes of these old

engines was the coal chutes on top, whiqh are shown in Fig. 1.
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When grates as long as 7 feet were adopted, it was supposed

that it would be impossible to distribute the coal properly

over so great an area. Winans. therefore, supplied his boilers

with a pair of chutes on pipes, which were square in section,

and of the form of an inverted letter V, which were attached

to the top of the sloping fire-box as shown. There was an

opening at the base of each of these, similar to funiace doors,

and communicating with the fire-box, and closed with sliding

doors over them, which were operated by a long lever, also

distinctly shown. The top of the chute was closed with a

hinged door, having a counter-weight, as shown in Fig. 2, so

adjusted that it would hold the door either open or shut in

whichever position the door was placed. The toot-board of the

tender, from which the boiler was fired from the back end, was

placed very low down—about on a level with the bottom of the

fire-box. Over this was another platform high enough above

the lower one so that the fireman could work below it, but it

was in such a position that he could, without much difficulty,

shovel coal from the tender to the top landing, as it might be

called. From Fig. 2 it will be seen that the coal chutes we?e

removed when the engine was rebuilt. The platform over the

fireman's footboard was also removed. The covering shown

is only a roof or awning, to protect him from rain and sun.

Winans' plan for firing contemplated that the coal should be

shoveled to the top platform, and the lower sliding doors of

the chute being closed and the top one opened, the chutes were

filled with coal. The top door was then closed and the lower

ones were opened, which would thus allow the coal to fall

on the fire, without opening direct communication with the

outside air. Winans' plan looked very well in theory, but in

practice the use of the chute was soon abandoned, and

when the engines were rebuilt the chutes were taken off.

Another peculiarity of many of the fire-boxes which Winans

made, was that the whole back end was left open and the

aperture was closed by a system of fire-doors. The hinges and

some of their fixtures are shown in Fig. 1.

The grates were also peculiar and are illustrated by

Figs. 3-5. Fig. 4 is a side view of one of the bars, which

were 7 feet long. They were supported by two cast-iron

bearing-bars, E and F, and rested on two intermediate

wrought-iron bars, G and H, placed underneath, between the

two ends. The form of the bars is shown by the sectional

view, Fig. 3. From Fig. 4 it will be seen that they had necks,

a and b, at each end, which rested on the bearing-bars. The

under sides of these necks were on the same horizontal plane

as the tops of the bars. An extension, h, on each bar projected

below the fire-doors to the outside of the fire-box. Each of

the extensions had a hole in it—shown in the plan. Fig. 5—to

receive a shaking-bar, g, part of which is represented by dot-

ted lines. Each of the grate bars could thus be shaken inde-

pendently of the others, as shown by the bar.C, in Fig. 3, which

is tilted on the corner, e, of the under side of the neck. The bar

could be similarly rocked on the other corner, c. The outer

edges of the bars, as c d and e f of C, are described from the

corners, c and e, as centers. That is, c d is described from e as a

center, and e f is described from c. The effect of this was that

when the bars were tilted or shaken the spaces between them,

as i j, were not increased or diminished, so that lumps of coal

were not liable to fall between the bars when they were rocked

and thus clog them. As each bar could be shaken separately

from the others, there was less liability of the whole grate

being clogged than there is when all the bars are connected

and shaken together. To shake the different bars, as has been

explained, a bar, g, was inserted in the holes in the ends of the

extensions.

The grate was a marvel of cheapness. There was not a

bit of machine work on any part of it, excepting that re-

quired to drill a few bolt holes in the outer ends of the bear-

ing-bars, and if one of the grate bars was burnt or became

distorted and had to be replaced it was simply lifted out and

a new one put into its place without disturbing any other

part of the grate. Between the two ends of the bars they were

provided with projections, k k, which rested on the bearing-

bars G and H, on which they rolled when the grate-bars were

rocked. Altogether it seems to be the simplest form of shaking

grate that has ever been used.

From the first engraving it might be supposed that a double

smoke-stack or chimney, such as has been illustrated recently,

was provided on these engines. Such was not the case, how-

ever. The front vertical pipe, which is shown in Fig. 1, was
intended to serve the purpose of a receptacle for sparks and. as

will be seen, had a door at the bottom for removing them.

The top of the stack was rectangular in form and had for a

spark arrester iron slats placed close together and standing up

edgewise, instead of wire netting.

The smoke-box was provided with a variable exhaust, which

consisted of a cast-iron box of the form of a frustum of a

square pyramid, with a vertical division in the_ middle and

open top and bottom. The exhaust-pipes were connected

with the bottom openings. Into each of the two spaces in

which the pyramidal box was divided, a loose vertical wedge

shaped cast-iron partition was fitted, which could be moved
horizontally. They were attached to horizontal shafts which

were operated by two spiral cams or "worms" on a horizontal

shaft which was connected with the cab by another shaft,

and the two were connected together by a pair of bevel gears.

In practice the movable partition referred to soon became im-

movable by the action of grease and cinders, and they were
usually placed in their most effective position and left there.

The throttle lever was also different from anything which is

used now. It consisted of a horizontal shaft, the end of which

is shown at a in Fig. 1. This had an eccentric in it which is

also shown and was connected by a rod and strap to the

throttle stem. The shaft a had two levers, a b, attached to

its ends, with horizontal handles extending outward from t'je

levers in their lower ends. An end view of one of them is

shown at h. To open the throttle valve these handles were

raised upward and moved in an arc of a circle described from

the center of the shaft a. Any jar had a tendency to cause

the handles and levers to faH and thus close the valve. The
gage cocks were below the engineer's foot-board, about in the

position indicated by c d, and the engineer was obliged to

judge of the height of the water by the sound of the escaping

steam and water alone. This was before the days of glass

water gages. The safety-valves were held down by long

levers which had spring balances on the ends.

The wheels with which Winans equipped these engines were

solid cast-iron with chilled treads and without separate tires.

His assumption being that it was as easy to take a wheel off

of an axle and put a new one on as it was to renew a tire.

On the Baltimore & Ohio and other roads the engines were,

however, speedily equipped with wheels having removable

chilled cast-iron tires. These were fitted to the wheels with

a tapered seat and were held on with hook-headed bolts let

into recesses cast in the wheel centers, the hooked head tak-

ing hold of the tire on the outside, and the nut had a bearing

on the wheel center inside. An illustration of this method of

fastening tires is given on p. 287 of the first edition of the

Catechism of the Locomotive.

Winans was among the first, although not the first, engineer

in this country to use solid-end coupling rods. He was round-

ly abused for it in his time, but the general practice of to-day

conforms to what he advocated and practiced half a century

ago.

The frames of his engines, as indicated in the illustration,

were of the plate form and each frame consisted of two
wrought-iron plates % inch thick. These were placed about

5 inches apart and were held together by bolts which had
thimbles between the plates. The jaws were faced with cast-

iron shoes; the main driving-boxes alone had wedges on one
side only. The lower part of the smoke-box was square in

form and made of sheet-iron about Vi inch thick. The frames
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and cylinder fastenings were, however, very weak and were

constantly giving trouble.

The springs were originally placed between the plates which

formed each of the frames and rested directly on the top of

the driving-boxes. One-quarter inch bolts, which passll

through the two frame plates, acted as a fulcrum for the

springs. On the Baltimore & Ohio Railroad the springs were

placed above the frames, as shown in Fig. 2.

The valve-gear would be a curiosity if a drawing of it could

be reproduced to-day. The rockers were made of cast-iron

—

the end of the upper arm of one of which is shown in the

engravings. It was long and of the form of an inverted let-

ter L, and extended from the inside of the frame over its top

and far enough outward so that the valve-stem could be con-

nected to a pin in the upper and outer end, which was cast

with the rocker. There were two eccentrics on each side

—

one for the forward full stroke and one for the back motion.

A cam was provided on each side, which cut off steam at halt

stroke in the forward motion. There was no variable cut-oft

of any kind. The eccentrics and cams were connected to the

rocker by old-fashioned hooks, which were lifted into and odt

o'f connection with the rocker by a series of other cams on

a shaft under the hooks. This shaft was operated by one of

the long levers shown in the engraving. The other one is a

starting-bar for moving the rocker when the hooks were not

in a position to fall into gear.

The pumps, it will be seen, were located on the sides of the

fire-box and were worked by a long rod connected to the cross-

head. The valve-stems were on the same horizontal plane as

the pump-rods, and in Fig. 1 they appear like an exten-

sion of the latter. The connection of the pump-rods to the

cross-heads gave trouble by breaking the cross-heads and
piston-rods, and in some of the later engines the pump-
rods were connected to curved arms fastened to the con-

necting-rods. The feed water, it will be seen, was de-

livered directly into the side of the fire-box, a practice

which would not be approved now, and was condemned
then. As shown by Fig. 2, the check-valve was placed

forward and attached to the barrel of the boiler when this

engine was rebuilt. This was the usual practice and a plate

was often riveted to the inside of the boiler shell, to conduct

the water from its point of delivery from the check-valve to

the front part of the boiler. The rivets shown on the side of

the boiler indicate that such a plate was used in the engine

shown in the engraving.

The boilers were made of iron less than 5-16 inch thick,

the seams being all single riveted. The plates of the shell

at the base of the dome were curved in the form indicated in

Fig. 1. The large opening where they were connected to-

gether was not strengthened in any way, excepting by some
cross-braces at the base, which were attached to single bars

of angle-iron riveted to the sides of the barrel of the boiler.

The braces were simply flat bars with a %-inch hole drilled in

them and another in the angle-iron. The bars were laid on
top of the angle and bolted to it. The whole arrangement was
pitifully weak and resulted in frequent explosions and dire

calamity to the poor fellows who ran the engines and were

on top of the boiler.

Owing to the great length of the tubes—14 feet 1V4 inches

—

it was found necessary to support them between their ends.

A plate was therefore placed about midway between the tube-

sheets, with a space between it and the shell of the boiler to

permit the water, to circulate. The holes in this plate were
drilled large enough to allow the tubes to be passed through

them without difficutly.

The draw-bars of these engines were different from any
which were ever used before or since. They were of the form
of a large letter V and were placed under the ash-pan. and
riveted to it, the two upper arms of the V being bent upward
and were bolted to one of the plates of each frame immediately
In front of the back driving axle. The apex of the V extended

behind the fire-box and had an eye to receive a coupling-pin.

Another heavy single bar was connecte<l to a large casting,

on the tender, between its two trucks, and to the eye of the V-

shaped bar. This wretched connection was the only appli-

ance for resisting concussion between the engine and tender.

The fireman was down In a position in which he could not

see danger ahead, and at some distance from the engineer, so

that he could not easily get warning from him. The side

timbers of the tender, which are shown in Fig. 2, were so far

apart that in case of collision they woulil allow the fire-box to

be driven in between them, and the prwr fellow who was at

work there was almost certain to be crushed to death, and if

not, the horror of being burned and scalded were added. The
number who met this fate in these wretched man traps will

never be known, but the awful danger of the whole contrivance

makes one shudder even at this late date.

From the description it will be seen that the draw-bars
were placed very low down and close to the top of the rails.

This led to an animated controversy, in which the brilliant but
erratic Zera Colburn took a part, about the effect of this posi-

tion of the draw-bar on the distribution of weight of the loco-

motive. It was asserted by some that owing to the location of

the draw-bar the tendency when the engine was pulling was to

raise up the back end of the engine and increase the weight
on the front wheels. Winans contended that if the draw-bar
was placed at the top of the rails there would then be no ten-

d(;ncy to either raise or lower the back end of the engine.

His opponents contended that the center of the driving-axle

was the neutral point, and that if the draw-bar w-as placed be-

low it part of the weight of the engine would be lifted off of

the back end when it was pulling, and if the draw-bar was
above the center of the exle more weight would be thrown on
the back wheels when the locomotive was pulling a train. It

was an interesting discussion and may be offered to the young
chaps as a nut to crack.

The original truck frame under the tenders of these engines
consisted simply of springs, which were bolted to the tops of
the Journal-boxes, and the springs were connected together by
heavy wrought-iron bolsters, on which the center plates rested.

It was Winans' theory that the wheels of a truck should be
placed as near together as they could be, so that they would
act "as nearly like one wheel as possible." In accordance
with this principle the truck wheels of his tenders were placed

so near together that the flanges barely cleared each other.

As mentioned in the first part of this article the details of

these locomotives had many interesting features and the who'e
machine was designed with wonderful skill and ingenuity, and
the chief aim of their construction seemed to be to produce
locomotives with a maximum capacity at a minimum cost.

The safety of the men who had to run them seemed to have
received less consideration. The object aimed at was appar-

ently accomplished, as these locomotives certainly did a great-

er amount of work than any of their contemporaries and Mr.
Winans made a princely fortune by building them.

As remarked in the beginning of this article, it is to be re-

gretted that complete drawings of these interesting machines
have not been preserved, but it is now probably too late to

recover what has been lost.

Pensions have been paid by the Boston & Albany Railroad
to an engineer and a conductor after 52 years' service in the
form of a check for a year's salary and the men were retired
on account of advanced age.

A strong preference for steel car frames was expressed by
Mr. James Holden, Locomotive Superintendent of the Great
Eastern Railway (EJngland), in a printed interview in the
"Railway Herald." He had used cars with steel frames for
30 years on the broad gauge lines of the GreatWestern and they
are still running on the altered gauge line. He stated that
some of the steel frame cars that were built in 1S73 have still

50 years of life before them. The service in freight trains in
England is probably much less severe than ours, yet very long
life may be eypected from metal frame cars here.
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corrnuNiCATioNs.

MORE LIGHT ON THE COMPOUND LOCOMOTIVE.

Editor "American Engineer":
Your issue for May g-ives a brief summary of the very Inter-

esting and admirable paper read by Prof. Smart, of Purdue
University, before the St. Louis Raiiway Club. This paper

gives data on the performance of the four-cylinder compound
locomotive, not hitherto available, and of very great value if

conditions under which the data were obtained were such as

will make them reliable in regular road work. Some of the re-

sults are so different from those obtained on simple engines that

it would seem there might have been some conditions undfer

which Prof. Smart's tests were run that make a comparison

with the results from the simple engine misleading.

The paper states that engines received steam from a 250 horse-

power "Sterling" boiler, but no mention is made of the size of

the exhaust opening. This, on a conipound engine, has a most
important influence on the mean effective pressure at high

speeds, and it would be interesting to know whether the size of

exhaust opening was such as could probably be used in the

regular operation of a locomotive furnishing steam from its

own boiler. The paper states that only one side of the engine

was used in making these tests, and it would seem important

to know whether the full size of exhaust opening designed for

exhausts from both cylinders was used, and what the area of

exhaust opening was.

The curves showing steam consumption at different speeds

are exceedingly interesting, and the results shown of great

Importance if fairly comparable with those from the simple en-

gine with which they are compared. It is difficult to under-

stand why the curves for the compound at 10 and 11 inch cut

off depart so widely at medium and slow^ speeds. At about 120

revolutions per minute they show a difference of about 3*4

pounds of water per indicated horse-power per hour, while at

180 revolutions there is no difference in economy. The loss in

economy is also shown to be almost entirely in the tests at 11

inch cut-off, those at the 10 inch cut-off showing a loss of but

% pound of water per indicated horse-power from 180 to 120

revolutions, while the 11 inch cut off shows a loss of 4 pounds.
With the same range of speed the loss of economy of the sim-
ple engine at both cut-offs plotted, viz.: 6 Inch and 8 inch, is

less than 1 pound, and is almost the same for each. Doubtless
the reason for this can be explained, but it does not seem clear
from the data presented.

These tests were so carefully made, and are of so much im-
portance, that more light on points which seem obscure, it Is

believed, would add greatly to their value.

E. M. HERR,
Superintendent Motive Power.

Northern Paclfflc Railway, St. Paul, Minn., May 12, 1898.

Editor "American Engineer":

Replying to questions asked by Mr. E. M. Herr in a com-
munication which appears in -the present issue of the "En-
gineer," proof of which you kindly sent me, I desire to submit
the following statements:

The arrangement of the exhaust on the plant in question is

of necessity somewhat different from that usually employed.
The exhaust passages in the saddles lead to an exhaust pipe
18 inches long, having a bridge 12 inches high. Since but one
side of the engine was used, a blank flange was placed between
the exhaust pipe and the exhaust passage in one saddle. In-

stead of a nozzle on top of the exhaust pipe, connection was
made with the condenser by a 5-inch pipe about ten feet long.
Condensation of the steam took place at atmospheric pressure.
Although no tip was used, it is believed that the back pressure
produced at high speeds by the arrangement just described was
very similar to that found in service. From an examination
of the cards, the amount of back pressure and its rate of in-

crease with an Increase of speed fully sustains this conclusion.

I can, at this time, offer no explanation of the results ob-
tained in steam consumption. The conditions of operation of

the "tests at the slower speeds, w^here a decrease of economy
has been noted, were entirely normal, as far as I was able to

observe, and the results of the several tests were consistent,

one with another.

Furtheir Investigations of the subject, which I hope to be

able to make when circumstances permit, will probaibly fur-

nish some additional evidence on the point in question.

R. A. SMART,
Assistant Professor of Experimental Engineering.

Purdue University,

Lafayette, Ind., May 20, 1898.

SUCCESS OP RAILROAD MEN IN OTHER FIELDS OF
LABOR.

Editor "American Engineer":
It may be Interesting to some of your readers to know that

the old theory of railroad men that they are useless in any other

field of labor than railroading is exploded by the number of ex-

railroad men employed by the Peerless Rubber Manufacturing
Co. in their works. Of the 350 hands employed by this company
250 are ex-railroad men, consisting of superintendents, master
mechanics, conductors, engineers, firemen, baggage men, brake-

men, telegraph operators and clerks. They make very valuable

men, as their railroad training has taught them the value of

close attention to detail, a vitally Important point in a rubber

manufacturing establishment.

Our assistant superintendent is an ex-railroad master me-
chanic. One of our most important workrooms, known as the

general make-up room, is under the supervision of a prominent
and successful ex-railroad superintendent. Our store house and
shipping departments are both under the charge of ex-railroad

conductors. The engine and boiler rooms, three distinct plants,

are all handled by ex-railroad engineers and firemen. Our hose

rooms have over 40 men in them from all grades of the operat-

ing service.

It was originally the opinion of the superintendent of our

wx>rks that railroad men used to out of door life would not

make good shop hands, owing to the confinement of indoor

work. In this, however, he admits he was agreeably mistaken.

A thorough trial has demonstrated that the regular life, hours
and wages are very much more to their liking than the old ir-

regular railroad life, regardless of its unexplained fascinaitions.

Our works are in close proximity to the eastern terminal of

the West Shore Railroad, which partly accounts for the large

number of ex-railroad men employed. It is quite the regular

thing now for the men of the operating department of the West
Shore Railroad who resign from railroad duties by request or

otherwise, to at once join their brothers in the w^orks of this

company. In fact, it is quite a standing rule that the factories

of this company are open to all of the West Shore men who
desire to learn a trade. They have to commence on small pay
of $1 per day to learn some part of the business, ^vhich is usual-

ly increased about 50 per cent, in two months, and as soon as

they become proficient in their department or work, and in

shop parlance, can "hold their hand." they get the regular scale

of wages, regardless of the length of service.

One other good feature is their loyalty. In our experience of

18 years we have been perfectly free of labor troubles, mth one
exception. Last February our hose room was running night

and day, and some thirty of the hands in that room decided to

strike, and endeavored to induce the entire hose room to go out

with them. They failed signally in their efforts, as not one of

the ex-railroad men would either listen to or join them, all

staying loyally at their work.

In conclusion, we cannot speak too highly of our ex-railroad

men as shop hands and workmen. They are, in our opinion, a
most decided success.

C. H. DALE, President.

Peerless Rubber Manufacturing Co., New York, May 7, 1898.

FAST THROUGH TRAIN'S ON THE GREAT SIBERIAN
RAILROAD.

Editor "American Engineer":

From the beginning of April this year Moscow has been con-

nected with Siberia by means of a fast through train. This

train starts from Moscow, goes through Toula, Batraki (cross-

ing the Volga) and Chelabinsk to Tomsk, a very important
Siberian city, traversing the 2,460 miles in less than six days.

The mean speed of the train is now about 18 miles an hour,

but it will shortly be increased. The train is a vestibule palace-
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car train, and consists of five cars, viz.: one bagrgrage car, one

dining car and three passenger sleeping cars (two second class

cajrs with 48 berths, and one first clas.s oar with 18 berths). The
train is lighted by electricity and provided -with a bath room,

library, cottage piano, writing table, accessories for games and
gymnastics, and medicine chest. It is attended by a special

rolling stock inspector. The fare for the whole Journey from
Moscow to Tomsk is very low, being only $34.00 in the first class

sleeping car, and $21.00 In the second class sleeping car.

The first Siberian fast through train started from Moscow
April 1, at 7.35 P. M., and reached Tomsk April 7, at 11.30 A. M,
(St. Petersburg time), having been 136 hours on the way. The
return itrain started from Tomsk April 9 at 9.00 P. M. and ar-

rived in Moscow April 15 at 9.00 P. M., having been 144 hours
on the way. The arrival of the first thrO'Ugh train was cele-

brated in Tomsk by the local authorities and population.

As Moscow is about 400 miles di.stant from St. Petersburg, the
whole distance from St. Petersburg to Tomsk is 2,860 miles, and
can be now traversed in 6V4 days.

At the end of this year the Siberian Railroad will be extended
to Irkoutsk, 1,000 miles further, and the journey to that city will

be about two days longer, that is not more than 8 days from
Moscow to Irkoutsk.

The (Chinese Eastern Railroad Company is intending to build

the Port Arthur branch of the main Mandjuria line this year.
This feeding branch will be very important for the jiurpose of
construction of the main line. Mr. Gordon, the Russian agent

of the Baldwin Locomotive Works, has already got an order for

20 tank-engines for the l>ranch.

A. ZDZIARSKI.
St. Petersburg, April 30, 1898.

THE TON MILE AND ENGINE MILE IN LOCOMOTIVE
STATISTICS.

By W. H. Marshall.

The great mass of statUtics compiled monthly by railroad
companies are intended to show the income, exi>enditure8,
earnings and the cost, in considerable detail, of the service It

has rendered its patrons. Upon the general trend of these
statistics the management must determine lis policy ia the
government of the great proi^rtles entrusted to its care. The
necessity of accuracy and clearness In the compilatioa of these
accounts is apparent and needs no argument. The busineee
of a railroad is to move passengers and freight, and the unit
of valuable work is the transporting of a passenger or a ton
of revenue freight one mile; consequently a company Is vitally

interested in the cost of these units of work. It has not been
deemed feasible, however, to base all statistics directly upon
these units of work, even though the determination of their

cost has been and is the ultimate object. Kor the statistics

must not only show the cost of revenue paying units in freight
and passenger service, but they must be so compiled as to

show what each department Is doing, and, as in the conduct of
its business, cars must be hauled, sometimes empty and fre-

quently but partly loaded, it is necessary in order to determine
the cost of the actual work done by some departments to

take into account the cars themselves, as well as their

contents. For this and other reasons, it has been customary
to base much of the statistical work upon the car mile as a
unit, and to compute the cost of engine service upon the
engine mile unit.

In order that such statistics of engine service may be com-
parative from month to month, and year to year, it is evident

that the amount of work performed by the locomotives for

each mile run must remain reasonably uniform. At some

CRANK PIN AND AXLE CALCULATIONS.

EJditOT "American Engineer:"
'

Being very greatly interested and profited by Mr. Francis J.

Cole's admiraible articles on the question of fiber stress and
the proper diameters of crank pins, I desire to present, as a

Let P' Boiler Pna x. area of piston.

L = Lei'er arm. 5 = Fiiier stress.

R't^oment of Resistance.
(See tabIel

M = Betidinq moment in inctl lbs.

FxL. 5 =
R

or
Vs.

M or n- 5

and opposite R in table find "d

Diagram and Formulae for Crank Pins.

The eqi/ifalent bendinq moment

t^. (i.e.) Combirtinq bending and twisting •

g PfCbtabl Tfie fiber stress

CL^ i P(Ct>*ab) (findyalueofff
-'

ff from table]

ac = Lever arm fortnistmq

Cb= - - - bending

Opposite "p. in table find'd

(MB. ab can be sealed)

Diagram and Formulae for Driving Axles.

FIBRE STRESSES ALLOWABLE.
Iron. Steel.
Pounds. Pounds.

Driving axles 18,000 21.000

Crank pins 15,000 15.000

MOMENT OF RESISTANCE, R = 0.0982d'.

VALUE OF

Cylinder Diameter.

3 inches.
4

5
6 ••

7

8
••

9
•

2.65
6.28
12.27
21.21
33.67
50.27
71.57

^in. Hin.

3.00
6.89
13.32
22.60
35.40
52.66
74.59

3.37
7.53
14.20
23.97
37.41
5a 12

77.70

3.77
8.20
15.25
V5.4S
39.36
67.67
80.89

«in.
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months the engine miles, as compared with the same months
of the preceding year, increased 18.51 per cent. In the same
period the loaded car mileage increa.sed 12.98 per cent., the
light car mileage 11.23 per cent., all freight car mileage 12.47

per cent., and the ton mileage 24.95 per cent. AA^ith all engine
records on the engine mile basis no cognizance would be taken
of the difference in work done; if the car mileage were tak-
en into consideration it would appear as if the engines had
done less work per mile in the latter period, because the in-

crease in car mileage is less than in engine mileage; but
if the tonnage records were consulted they would show that
the engines had done more instead of less work.
The question now being discussed is whether locomotive ac-

counts should remain upon the engine mile basis, or whether
in common with other statistics they should be computed upon
a car mile basis, or whether all statistics should be based on
the ton mile as a unit. It must be admitted that no unit can
be selected which will not be open to objection. The engine
mile has many, and the car mile and ton mile are not free

from them. Neither of the latter two take into consideration
the question of speed, though this is an important factor in

the cost of service. Neither do they take cognizance of the
resistance of grades and curves, of atmospheric resistance,

nor of several other factors that would have to be considered
If the statistics were to be comparable with those of other
railroads, or comparisons made between different divisions of

the same road. But before condemning a unit because it does
not cover all conditions, it may be worth while to^ Inquire
whether statistics based on such a unit are worth the cost

of clerical labor involved.
To illustrate: The horse power hour might be claimed to

be the true unit of work from the standpoint of the motive
power department, but what is its value? To obtain it speed
and all the factors of train resistance must be taken into ac-

count (which is practically impossible), and when obtained it

would have little direx^t bearing on the cost of transportation.

It would be of no value outside of the locomotive department,
and not so much value inside of it as might be supposed.
With the ton mile unit the case is different. All engine ser-

vice or operating department statistics computed on that basis

can be used directly in determining the total cost of transpor-
tation, without conveil'ing them into any other units. In the
writer's opinion the ton mile is a better unit than the car mile
because notwithstanding the conditions which it does not take
Into account, the ton is always a ton. while the car may be a
30,000 lb. affair or it may be a freight house on wheels. With-
out attempting to go further into this phase of the question,

we will accept for the present the ton mile as a superior unit
to the car mile, and will consider some reasons why it should
be adopted in locomotive expense accounts in preference to

the engine mile.

We have stated that statistics to be of much value should
show clearly the cost of the work done; that our locomotive
account on an engine mile basis does not give this is certain.

No better proof is to be found than in the case of modern heavy
freight locomotives; we know that such engines are economical
because per unit of work performed they cost less for fuel, for

wages, for repairs and for oil. Accoimts kept on the engine
mile basis, however, do not demonstrate this fact. Per engine
mile they cost more for repairs, a great deal more for fuel and
at least as much per mile for wages; thus the engines that are
the most economical to the company appear most extravagant
on the records, and in order to demonstrate their economy we
must determine the tonnage hauled and from the present en-
gine mile accounts deduce the cost of service on the ton mile
basis. It would, therefore, seem as if these accounts might be
originally computed on this basis.

To illustrate this condition of affairs I would cite the per-
formance of some 17x24 inch, and 19x26 inch engines in freight

service on a certain division of the Chicago & North Western
Railway in February, 1898. The 17-inch engines are more nu-
merous than the 19-inch, but there were enough of each to give
a fair comparison. The figures are as follows:

Comparison of 17x24 and 19x26 inch engines for February,
1898:

17 X ^. 19 X 26

Ton miles 26,789,289 17,314,508

Train miles 67,450 23,575
Kngine miles 74,195 24,713

Average tons per train 397 767
Coal used (tons) 3,780 1,542
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tliat every light tonnnage train that passed over thfl road was
detracting from the showing of the motive power department
at the end of the month or year.

The cost of engine crew wages is one which, while it may
remain constant per engine mile under the schedules that may
now be in force, should be put upon the tonnage basis in our

accounts, if for no other reason IhiUi to give us constantly an

example of the economy clue to heavier trains by showing how
this Item reduces per ton mile iis the trains Increase. The
items of oil and waste, dispatchers and wipers, and round
house laborers can all be computed with advantage upon a ton

mile basis.

While these advantages are conceded, there is, however,
something to be said in favor of retaining the present accounts,

and in fact, showing the expenses both on an engine mile and
ton mile basis. For instance, let us talie the dispatching or hos-

tling of engines. It costs no more in hostlers' wages for han-

dling a large engine at terminals than for a small one, and if

this account was placed on the ton mile basis there would be

a tendency for it to decrease with every increase in the aver-

age weight of the train, whether such an increase was due to a

heavier rating of the engines, a better average loading by the

operating department or any other local or general condition.

The mechanical department might thereby claim for itself an
economy which should not be credited to it; even if it did not

do this, it is apparent that the account would not show upon
its face the actual cost of hostlers' services per engine handled,

and whether it was in reality increasing or decreasing could not

bo shown except by a special statement. Others items would
bo equally in need of a side light thrown upon them in the

shape of cost per engine mile. In fact, this necessity of a side

light is found even in our individual fuel accounts, and per-

haps I cannot do better than to cite an actual case. The at-

tached table is taken from the fuel record of a number of men
who are supposed to be in strictly comparative service:
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COMBINED DINING AND RESTAURANT CARS—INTER-
COLONIAL RAILWAY OF CANADA.

We have received from Mr. P. R. F. Brown, Mechanical

Superintendent of the Intercolonial Railway of Canada, a floor

plan of an interesting arrangement combining a regular dining

car, with its appurtenances, with a restaurant room. The draw-

ing presents the chief dimensions and shows the arrangement
of the car, the passage ways and the accommodations in such

a way as to require no explanation.

Three of these cars were recently converted from first class

passenger coaches and it was a difficult matter to provide for

the kitchen and accommodation for both first and second class

passengers in cars only 54 feet long, especially when the

kitchen, pantry and cupboards take up nearly half of the

0- <'o' t^g*'—f'i;'-

tions or mixtures easy by this characteristic, and that the
saponification equivalents of most of these oils are so nearly
alike makes the examination of oils for admixtures or falsifi-

cations one of the most diflicult that comes to the commercial
chemist. Notwithstanding, however, the obstacles above men-
tioned, a number of methods for testing oils as to their purity

or freedom from falsification or admixture, have been pro-

posed, some of which are quite successful. Among these may
be mentioned microscopic examination, applicable to fats

which crystallize; relative solubility of these substances in

different menstrua, applicable in a limited way to all fats;

saponification, applicable to all mixtures of saponifiable and
non-saponifiable oils; melting and chilling points, applicable

in a confimiatory way, in a very large number of cases; color

reaction with oil of vitriol, of limited use and value; elaidin

Combined Dining and Restaurant Car, Intercolonial Railway, Canada.

length. One of the conditions imposed was that a standard,

full-sized range, with steam table and other fittings, were to

be used, in order that these may be used again in case it was
decided to replace these cars with first class, full length din-

ing cars. The same kitchen and refrigerator equipment would
be put into the larger cars, and the 18-foot counter from the

restaurant end would also be used.

In the dining compartment is room for but four tables, yet

their arrangement seems excellent for such a limited accommo-
dation. The cars are to be considered as experimental, and
while ample to meet the requirements during winter months it

Is possible that larger ones may be built when the demand
increases sufficiently. It is understood that no changes were
made in the framing or other parts of the car bodies, except
where necessary to put in the new fittings.

CONTRIBUTIONS TO PRACTICAL RAILROAD INFORMA-
TION.

Chemistry Applied to Railroads — Second Series — Chemical
Methods.

XXIV.— Maumenes Test for Oils.

By C. B. Dudley, Chemist, and F. N. Pease, Assistant Chemist,
of the Pennsylvania Railroad.

Explanatory.

Perhaps no class of commercial products are more easy to

adulterate or falsify, and certainly none are more diflicult to

detect adulteration in, than the fixed animal and vegetable
oils. The very large number of kinds of oil in the market,
differing widely in price, furnishes the opportunity for mix-
ing, with the expectation of selling the mixture at the price

of the more expensive constituent, while the fact that almost
all of these oils mix readily with each other, even without
the application of heat, makes adulteration simple and easy.

It is only necessary to add the various oils the mixture is

designed to contain, to a tank and stir, and you have a quan-
tity of oil ready for barreling. Furthermore the following

facts, viz., that very few of the fixed animal and vegetable oils

have any characteristic odor, color or taste, that they differ

very slightly in specific gravity, that their optical behavior

does not differ sufilciently to make the detection of adultera-

test with nitric acid, likewise of limited use and value; the

iodine and bromine absorption tests, which are of very wide

application, and of much value, and the nitrate of silver color

reaction, applicable to certain burning oils, in which it shows
quality, rather than admixture.

This list might be very much extended, and still not ex-

haust the subject, but it is wide of our present purpose to

write a treatise on oil testing. We simply want to describe

what in our experience has been found to be one of the best

of the tests for the fixed animal and vegetable oils. It is

fair to say that the kinds of test to be applied in any case,

are generally determined by t^e previous history of the sam-

ple, or by knowledge or suspicion, as to what may be present,

and that any or all of the above tests, or even other, may be

used in our laboratory, in working on a sample of oil. If

we may trust our experience, no single test is final, that is,

no single test is known to us, by the application of which it is

possible to say that a sample of any oil is pure and free from

admixture. On the other hand the Maumene test, desci-ibed

below, is, so far as our experience goes, the best single test

now known. It is susceptible of as wide application as any

single test known to us, and its results are as valuable. Still

further the ease of its application, the simplicity of the man-
ipulation, and the rapidity with which results can be obtained,

all recommend it to favor.

Operation.

Have a bottle of concentrated oil of vitriol, such as is

described below, at the temperature of 80 degrees F. for all

oils which are limpid at that temperature. For fats having

higher melting points, a higher temperature may be used.

It is essential that the fat to be tested should be limpid, and

the temperature necessary to secure this result may be used.

Measure with a pipette into a beaker, which must be per-

fectly dry inside and outside, such as is described below,

20 cubic centimeters of the oil to be tested, which must be

free from moisture. In some cases, as will be described below.

less must be used. Introduce a thermometer reading to at

least 212 degrees F., and by warming or cooling as may be

nece.<isary, bring the oil, beaker and thermometer to the same

temperature as the acid. Now by means of a pipette, add to

the beaker 10 cubic centimeters of the acid. Then grasping

the beaker near the top, between the thumb and first two

fingers of the left hand, so as to leave the bottom untouched,

and at the same time inclining the beaker a little, stir with



June, ISflH AND RAILROAD JOURNAL. 215

the thermometer, so as to produce as intimate a mixture of

the oil and acid as is possible, in as short a time as is pos-

sible. A reaction immediately follows, accompanied by the de-

velopment of considerable heat. Observe the thermometer

from time to time, for which purpose a momentary cessation

of the slirriug is necessary. The temperature will be found to

rise gradually, until a maximum is reached. Observe and

make a note of this maximum temperature, and treat the

figures as described under "Calculations." A little experience

enables duplicate determinations to be made, which agree

within a degree or two, in the maximum temperature found.

Apparatus and Reagents.

Plain or lipped beakers about two and one-half inches high,

and an inch and three-quarters in diameter at the bottom, are

a convenient size for this test. When a number of different

ones are used, it is essential that they should be very nearly

alike in dimensions and weight. Either ordinary chemical or

milk scale thermometers may be used. The bulb hoiding the

mercury should be so short that the oil and acid completely

cover it. Where a number of different thermometers are em-
ployed for this work it is essential that they should read alike,

both at the temperature of starting the operation and at the

maximum temperature. It is hardly safe to use them as they

are received from the market, without testing.

The quality of the oil of vitriol employed is of the greatest

possible importance. It is rare that two different bottles

or two different carboys of acid will give exactly the same
results on the same sample of oil, and concentrated C. P.

sulphuric acid gives very wild results. Some experiments

have been made looking toward finding an explanation of

these irregularities, with the idea in mind of making it possi-

ble to use any acid, but these experiments have not yet led

to any satisfactory conclusion. Accordingly it has been found

desirable to test the acid from a number of different bottles

or carboys, with a sample of any oil known to be pure, and

set aside for future use the bottle or carboy which gives v^ith

this pure oil, a maximum temperature, corresponding most
closely with previous practice. If this bottle or carboy is

kept cai'efully stoppered the figures given by it can be used as

long as the supply lasts. When a new supply is needed, the

same process of selection is repeated, either with or without

change of the figures showing maximum temperatui-e, as may
be shown by the experiments.

Calculations.

The difference between the initial temperature used at start-

ing the experiment and the maximum temperature found,

which may be called for convenience the "rise in temperatui'e,"

are the figures which are useful in the calculations. It is be-

lieved that each fixed animal and vegetable oil. In a state of

purity, has its own characteristic rise in temperature when
treated as above described. If it is desired, therefore, simply

to know whether a sample of oil of any kind is pure or not,

it is, so far as Maumene's test is concerned, only necessary to

know whether the rise in temperature given when a sample of

the kind of oil in question, which is known to be pure, is the

same as that given by the sample about which information is

desired, both being tested as described above. If the figures

given by the pure and the unknown sample are the same, then

so far as Maumene's test can tell, the unknown sample is pure.

For example, if pure lard oil shows a rise in temperature when
tested as above described of from 78 to SO degrees F., and no
other known oil gives this rise in temperature, it is deemed
safe to assume that any commercial oil which gives this rise in

temperature is, so far as Maumene's test can show, pure lard oil.

As will be explained below, even though the figures given by
Maumene's test are satisfactory, the sample in question may
not be pure oil, and further tests may be needed to decide the

point. Here we are only illustrating how to use the Maumene
test. This test likewise has a still further use. If it is known
that a sample of oil is made up of two kinds ol oil, and if the

rise in temperature characteristic of each of the constituents is

likewise known, the proportions of each in the mixture may
readily be obtained as follows: Assume the rise in temperature
of one of the constituents to be (a) degrees F. and of the other

(b) degrees F., while the rise given by the mixture is (c) de-
grees F., what is the proportion of each in the mixture? This
may readily be found by substituting the figures found, in the
following formula:

100 ( c—a )

= per cent, of oil (b), and this being known, the
(b-a)

percentage of the other constituent is found by subtracting
from 100. The derivation of this formula is readily determined
algebraically, and is perhaps not necessary here.

Notes and Precautions.

It will readily be noted that this test is based on the fact

that strong oil of vitriol mixed with the animal and vegetable
fixed oils, develops heat. Considerable work has been done
trying to explain the reaction between the oil and the acid
under these conditions. Those interested will find this here
and there in chemical literature. It is also clear that anything
which affects the generation of heat or causes loss of heat will

affect the result. The method of stirring affects the generation
of heat. Beginners are apt to get results with the self-same
oil and acid differing from 5 to 10 degrees, apparently due to

lack of skill in securing an intimate mixture of the oil and
acid by stirring. Even different experienced operators using
the same materials frequently get results differing a degree or
two. It is almost impossible to explain in words how to stir,

but perhaps the words, "energetic," "rapid," and "thorough,"
in opposition to "sluggish," "slow," and "incomplete," best ex-
press the kind of stirring required. The length of time from
the beginning of the operation to the final reading of the ther-
mometer has an important influence on the result, apparently
due to loss of heat during the operation. If the stirring is
properly conducted, of course the length of time required is a
function of the speed of reaction between the oil and acid, and
this varies with different oils. With oils of which 20 cubic
centimeters are used for test as is described above, the reaction
with proper stirring should be complete, and the final reading
made in from a minute to a minute and a half from the time
the stirring begins. Loss of heat may also be occasioned by
Improper touching of the lower part of the beaker, by a
draught of air, by conducting the test in too cold a room, and
by using a beaker which has not been properly dried on the
outside. Still further, the importance of having the oil to be
tested free from moisture even in very minute amounts, will
not escape attention, since the great heat developed by the
mixing of oil of vitriol and water ig so well known.
A number of experiments have been made lOoking toward

diminishing the loss of heat by enclosing the beaker in some
non-conducting medium, such as cotton wool. No valuable re-
sults have been obtained from these tests, apparently because
when the test is properly conducted, the loss of heat during the
required time is so small that it can be ignored. As would be
expected, the appliances for surrounding the beaker with non-
conducting material complicate the manipulation somewhat.
As has been stated, the energy of the action of the acid

on the oil varies with the kind of oil. With the non-drying
oils, such as olive, lard, neatsfoot, tallow, etc., action is slower.
With the semi-drying oils, such as cottonseed, it is more rapid,
while with the drying oils, such as linseed, poppy, and some of
the fish oils, it is still more rapid and energetic. Also the rise
in temperature characteristic of the various kinds of oil seems
to follow- the same law, as the energy of the action, viz., the
non-drying oils give the lowest rise in temperature, while the
drying oils give highest. Another interesting observation in
this connection is that with all oils, so far as our observation
goes, when the temperature reaches somewhere from 200 to 220
degrees F., and with some oils below these temperatures, a new
reaction begins, resulting in the disintegration of sulphur-
ous acid (SO,). This interferes with the test by frequently
causing the material to foam up and run over the beaker. It

is, accordingly, necessary when testing such oils as give high
figures to use less of them for test The method described
above applies in amount of oil taken for test, to the non-dry-
ing oils. When testing the drying oils, or such as give a high
rise in temperature, use 5 cubic centimeters of the oil instead
of 20. as with the non-drying oils. The other items of the test
are alike in both cases, except that in calculating percentages
figures obtained whei .^.ug 20 cubic centimeters of an oil can-
not be used with figures obtained when using 5 cubic centi-
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meters of the second oil. It is obvious that when calculating

percentages the figures used must be obtained from each of the

oils under the same conditions In every respect.

It is clear that when several oils give figures nearly alike, as

is the case with olive, lard, tallow oil, etc., the certainty with

which information as to the purity of these oils can be ob-

tained by means of Maumeoe's test is diminished. For exam-
ple, it would be practically impossible by means of this test

alone to say whether a sample of so called olive oil was mixed
with tallow oil or not, since the rise in temperature character-

istic of these two oils is so nearly alilve. On the other hand if

a sample of so called olive oil was in reality a mixture of olive

oil and cottonseed oil, it would be easy by means of this test

to say that the so called olive was not pure olive oil, since cot-

tonseed oil gives so much higher rise in temperature than

olive. Still further, it is obvious that the constituents of a

mixture being known, the percentages in the mixture are much
less accurately calculated if the two constituents give figures

for rise in temperature nearly the same than if these figures

are wide apart.

While Mauraene's test does give some considerable help in

identifying the kind of an oil which one may have in hanfl,

provided that oil is pure, it should be clearly understood that

it throws very little if any light on the identity of the oils in

a mixture. And it will not escape notice that by proper mix-

tures the characteristic rise in temperature of many oils may
be very closely approximated. For example, a mixture of some
of the refined petroleums, which give almost no rise in tem-

perature under Maumene's test, and cottonseed oil, might be

made of such proportions as would make the mixture give the

rise in temperature characteristic of olive oil. Fortunately for

those who have to do with checking the adulterations and
sophistications of the market, Maumene's test is not the only

one that can be used in such cases. Fortunately, also, for

those who have to do with not only the testing of oils, but

also the practical use of them, the fixed animal and vegetable

oils which are most valuable for lubrication and burning at the

present time, give with Maumene's test figures which are near

the lower end of the series, while the fixed animal and vegeta-

ble oils which can commercially be used as adulterants of these

at the present time give figures much higher up in the series.

Also the most successful drying oils give figures very high in

the series, while a portion at least of the adulterants of these

give figures considerably lower down, so that while the indi-

cations of Maunene's test, as has already been stated, cannot
be regarded as final in regard to any oil, it still does give

much very valuable information.
It will be evident from what has preceded that figures ob-

tained by any operator while using Maumene's test are a func-

tion not only of the acid, the thermometer and the beaker
employed, but also in some degree of the operator and the

surroundings. Still further, our experience indicates that even
with pure oils of any kind the figures are affected by the pre-

vious history and quality of the sample. Old oils do not give

exactly the same figures as fresh ones, an inferior grade of an
oil does not give exactly the same figures as a better grade.

a pure oil consisting principally of olein does not give exactly

the same figures as one containing considerable stearin along
with the olein. In view of these facts a list of the figures

characteristic of various oils is not of very great value. It

may be said, however, as a general guide, that pure winter
strained lard oil of the best grade made from the fat of corn

fed animals should, when tested as above described, show a

rise in temperature of from 78 to 80 degrees F., while pure raw
linseed oil. properly settled and free from the oil of other

seeds, should, using 5 cubic centimeters for a test, show a rise

in temperature of from 105 to lOG degrees F. These figures

should only be taken as a general guide. The only safe plan

for an operator using Maumene's test to follow is to provide

himself with samples of the various oils he may be called upon
to test, which he knows to be pure and of the proper grade and
previous history, and to constantly use these oils as a check
In his daily work. The obtaining of such samples is not always
easy, but they seem to be an essential, and if we may trust our
experience, it is worth the expenditure of considerable energy
to secure them.

RECONSTRUCTING LOCOMOTIVES.

That "semi steel" Is really not steel at all but toughened

cast Iron is the claim made by Mr. A. E. Outerbridge in regard

to the alloy that is used to some extent in the manufacture

of M. C. B. couplers. "Semi steel" is the result of mixing steel

scrap with pig iron in a cupola and, according to Mr. Outer-

bridge, the identity of the steel is entirely lost and that of the

cast iron completely preserved, the resultant metal being

simply a strong close grain cast iron. The statements have

not yet been challenged.

By Francis R. F. Brown.

The advantages of reconstructing or modernizing locomotives

are now becoming so generally recognized, and appear to be,

deservedly, growing so much in favor, that a few words on
application and results obtained, may be of use to some of the

readers of the "American Engineer." Every railroad owns
some old or obsolete locomotives. The wealthier roads can

afford to dispose of these and purchase or build modern ma-
chines, but to the majority of roads the question of recon-

itruction might be well worth consideration.

Locomotives from fifteen to twenty years old may, generally

speaking, be reconstructed, the chief parts for renewal being

the boilers and the cylinders. The boilers, because eighteen

years may be considered a fair average life for them; during

this life the fire box will not only have been frequently patched,

but it will have been renewed once, or more than once, and
boilers as built eighteen years ago were made of iron and the

plates were what are now considered to be too light, they

were also small in size, and carried a low pressure of about

135 to 140 pounds per square inch. The new boilers might be

of the extended wagon top type, and of as large size as the

frames and axles will permit; the boiler pressure should be

from 160 to 180 pounds per square inch, according to circum-

stances.

The cylinders should be renewed, because twenty years or

60 ago the independent saddle type of cylinder was largely

used, they were born with a disease to develop sooner or later

—generally sooner—viz.: "loose cylinders;" the older they

grew the worse became the disease, and the cure for the disease

Is the application of the half saddle type. The new cylinders

should be either of reduced size or, at the most, of the same
size as the old ones, which circumstances, such as strength of

frames, and motion, size of axles, etc., will govern; because,

generally speaking, till recent years all locomotives were more
or less over-cylindered. The new cylinders should be pro-

vided with ample steam and exhaust ports and passages, and
the valves should be of a modern balanced type.

The frames should be strengthened by reinforcing the splice,

and main panel, and adding cross braces and a strong and

heavy back casting well secured. Cast iron running boards,

stronger crank pins, and solid end. fluted side rods should be

adopted. For an illustration of how frames may be strength-

ened see "National Car and Locomotive Builder" for March,
1S95.

By this process of reconstruction a new life may be given

to the locomotive, and its haulage capacity increased from

15 up to 35 per cent., and the cost of the work is such as to

recommend it for careful consideration.

An eight-wheeled road engine, of about 18S0 and later date,

with 16 or 17 inch cylinders, may be reconstructed on the

lines as outlined above for about $3,250 to $3,600, and an 18

inch engine of the same type for a sum not exceeding from

$3,750 to $4,200—these amounts including the necessary heavy

repairs resulting from such reconstruction.

As one example of reconstructing passenger engines of the

eight-wheel type, I will cite the following: The original loco-

motive for our notice had 18 by 24 inch cylinders; driving

wheels 69 inches in diameter; boiler with 52 inch shell of the

old wagon top style; pressure 140 pounds per square inch;

total weight in working order was about 85,000 pounds, the

frames were light, the axles 8 inches in diameter, and the

cylinders of the old independent saddle type, with its charac-

teristic defects. In reconstniction the frames, wheels, tires,

axles, and motion were used again; and new boiler, cylinders,

springs, spring-gear, crank pins and side rods were supplied.

In deciding upon the size of the boiler and the cylinder pro-

portions, the strength of the frames and size of axles received

careful consideration. The boiler adopted was of the "Bel-
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paire" type, with 56 inch shell and a working pressure of 180

pounds to the square inch, and still bearing the light frames

in view, the cylinders were made 17 by 24 inches, and of the

half saddle type. Balanced valves of the "American" type were

put in. The engine as reconstructed weighed 110, .500 pounds

in working order, of which 3f!,500 pounds were on the truck

and 74,000 pounds on the drivers. The gain in tractive power

was about 35 per cent. Several locomotives were thus recon-

structed, and after being in operation for about three years, on

a mileage of 378,100 miles, the cost of maintenance for running

repairs was $6,261.38, or about 1.65 cents per mile. In fuel

consumption, when running against the original engine with

18 by 24 inch cylinders, and on the same trains, and with the

same number of coaches, it was found that the reconstructed

engine ran an aver-

age of 36 miles to a

ton of coal, as

against 31% miles

run by the original

engine to a ton of

coal, showing a sav-

ing of 13 per cent, in

fuel in favor of the

reconstructed engine,

while on a heavier

train they were dem-

onstrated to make
better time with 8

coaches, than the

original engine could

do with 6 coaches.

The question of re-

construction is one

towhich the mechan-
ical officers of roads

which have not much
money to spend on

new locomotives may
well devote some of

their time and ex-

perience. To roads

not possessing mod-
ern equipped boiler

shops, there are al-

ways the locomotive

building establish-

ments, from which
new boilers and cyl-

inders, side rods,

etc., of modern de-

sign and make may
be procured at rea-

sonable rates, and
the moderate expen-

diture involved in re-

construction should

recommend itself to

the favorable consid-

eration of "The Man-
ag ment," always

providing that the

management has ad-

vanced beyond the stage of believing that the weight of train

to be hauled depends upon the inches of the cylinder, and of

insisting on a cylinder larger than is necessary or advisable
to accompany the larger boiler, and thereby defeating the ob-

ject of increased haulage power, combined with a decreased
fuel consumption and cost of maintenance, and causing a repe-
tition of the old defect, an over-cylindered engine, with the
added drawback of light frames, and running gear, which were
the bones of the original locomotive.

SAMUEL ROGER CALLAWAY.

Samuel Roger Callaway.

The New York Central & Hudson River Railroad, in calling

Mr. Callaway to Its Presidency, has made a most wise and
fitting selection.

He began his railroad career at the age of thirteen, as an
indentured apprentice office boy in the office of the Treasurer
of the Grank Trunk Railway of Canada, and it is interesting
to know that his first year's salary amounted to $100. At the
age of nineteen he was a clerk in the office of the Great West-
ern Railway at London, Ontario, from which he was promoted
to the position of train master and private secretary to the
General Manager. In 1874 he came to the United States as Su-

perintendent of the

Detroit & Milwaukee
Railway, and four

years later he accept-

ed a similar position

with the Detroit,

Saginaw & Bay City

Railroad. He was
General Manager of

the Grand Trunk
lines west of the St.

Clair River from 1881

to 1884, and at the

same time held the

office of President of

the Chicago & West-
ern Indiana Rail-

road. He was elect-

ed Vice-President

and General Manager
of the Union Pacific

in 1884, and held the

office for three years,

retiring to take the

presidency of the To-
ledo, St. Louis &
Kansas City, and un-

der his direction the

company was reor-

ganized and the road

practically rebuilt.

In January, 1895, he
was elected Presi-

dent of the New
York. Chicago & St.

Louis, and in Au-
gust, 1897, he was
selected to succeed

the late D. W. Cald-

well as President of

the Lake Shore &
Michigan Southern
Railway, and April

27, 1898, he was
elected President of

the New York Cen-
tral & Hudson River
Railroad.

The attainments and experience of Mr. Callaway are such
as to render the road subject to congratulations on the ap-
pointment, and surely no better opportunity could be of-
fered him for the exercise of his abilities. His many friends
will join the "American Engineer." to which he has been a
subscriber for a number of years, in the hope that he will not
end his career by overwork, as "resident Newell did, but that
he will live many years to eujoy the fruits of his conscientious
efforts.
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Mr. John M. Toucey, General Manager of the New York Cen-

tral & Hudson River Railroad, has resigned and will retire from

active railroad work to enjoy a well earned rest. He is 70 years

of age and entered the service of the Naugatuck Railroad as

station agent about 50 yeai's ago>. He went to the Hudson
River road in 1855, and in 1862 was appointed Assistant Super-

intendent. From 1867 to 1S81 he was Superintendent of the

Hudson River Division of the New York Central Railroad, and

from 1881 to 1890 was General Superintendent of the entire

system. He was appointed General Manager in 1890, and has

held the office continuously since.

The Toiuig Men's Christiaji Association of Dunkirk, N. T.,

is the recipient of a generous gift in the form of the Brooks
homestead, in Dunkirk, valued at about $90,000. The property

was given by the heirs of the late Horatio G. Brooks, the foun-

der of the Brooks Docomotive Works, and it is to toe lused as

hospital, librai-y, educational and recreation purposes by the

association.

The Carlisle Manufacturing Company's plant at Carlisle,

Pa., which has been idle for several years, has been bought by

Philadelphians, and will be equipped with new machinery. In

addition to frog, switch and metallic tie work, projectiles will

be made for the Government.

The Cramp Ship Building Company recently closed a contract

with the Ru.ssian Government for the building of a heavy

armored battleship of 12,500 tons displacement and a speed of

IS knots per liour, to be sustained for a trial of 12 hours, and
for an armored cruiser for 23 knots speed and 6,100 tons dis-

placement. These will be the first Russian war vessels to be

built at any foreign shipyard.

OUR DIRECTORY
OF OFFICIAL CHANGES IN MAY.

Baltimore & Liehigh.—Mr. G. W. Seldl has been appointed
Master Mechanic, with headquarters at Baltimore. The office

of General Foreman of Locomotive Repairs has been abolished.

Brockville, Westport & Sault Ste. Marie.—At a meeting of the
Directors, recently held in Brockville, Ont., Mr. James G. Leiper
resigned as President and was succeeded by Mr. Evans R. Dick,
of 310 Chestnut street, Philadelphia, Pa.

Chattanooga Southern.—Mr. E. H. Harding has been ap-
pointed Master Mechanic, with office at Chattanooga, Term.,
succeeding Mr. J. H. McGill, resigned.

Chicago, Burlington & Quincy.—Mr. N. E. Jennison has been
appointed Assistant Purchasing Agent, with office in Chicago,
succeeding Mr. George G. Yeomans, promoted.

Chicago & South Bend.—Mr. C. L. Milhouse has been ap-
pointed General Manager, with office in South Bend, Ind., suc-
ceeding Mr. C. W. Stover.

Cincinnati, Portsmouth & Virginia.—Mr. Evans R. Dick has
been elected Vice-President, with office at Philadelphia, Pa.,
vice Mr. James G. Leiper, resigned.

Detroit & Lima Northern.—Mr. J. R. Hawkins is General
Superintendent, with office at Detroit, Mich. The office of Mr.
C. H. Roger, Chief Engineer and Purchasing Agent, is now at
Detroit. Mr. J. W. Stokes has been appointed Masifer Meohanic,
with headquarters at Tecumseh, Mich.

Flint & Pere Marquette.—Mr. W. B. Sears, formerlv Chief
Engineer, has had his title changed to that of Consulting En-
gineer, his headquarters remaining at Saginaw, Mich. Mr. G. M.
Brown, heietofore Superintendent of Roadway and Structures,
has been made Engineer in charge of bridges, culverts, build-
ings, interlocking, new consti-uction and standards of mainte-
nance, with office at Saginaw. Mr. E. Treadwell has been
made General Roadmaster, in charge of maintenance of road-
way, with office at Saginaw. Mr. H. E. Moeller, heretofore As-
sistant Passenger Agent, has been appointed General Passen-
ger Agent. Mr. A. H. Hawgood has resigned his position as
Superintendent of Steamships at Saginaw.

Georgia & Alabama.—The headquarters of Chief Engineer C.
P. Hammond, at Meldrim, Ga., has been transferred to
Savannah.
Georgia.—Mr. Charles H. Phinizy, formerly President of this

road, died at Augusta, Ga., April 28, at the age of 63 years.

Great Northern.—Mr. Louis W. Hill has been appointed As-
sistant to the President, with office at St. Paul, Minn.
Green Bay, Winona & St. Paul.—Mr. Timothy Case, formerly

General Superintendent of this road, died suddenly in Chicago
May 9, at the age of 75.

Intercolonial.—Mr. G. R. Joughins has been appointed me-
chanical Superintendent, vice Mr. P. R. F. Brown, resigned.

Lake Erie & Detroit River.— Mr. Owen McKay has been ap-
pointed Engineer, succeeding the late Chief Engineer Joseph De-
Gurse, whose death occurred on March 22.

Lake Shore & Michigan Soutliern.—Mr. Addison Hills, As-
sistant to the President, died at his residence in Cleveland, Ohio,
May 7, of pneumonia, at the age of 91 years.

Maricopa, Phoenix & Salt River Valley.—Mr. B. F. Porter
has been appointed General Superintendent, with headquarters
at Phoenix, Ariz. He was formerly Acting Superintendent.
Minneapolis, St. Paul & Sault Ste. Marie.—Capt. Watson W.

Rich, formerly Chief Inspector of this road, has been appointed
Consulting Engineer. Mr. John F. Shaughnessey has been ap-
pointed Purchasing Agent, witli headquarters at Minneapolis.
Minn., in place of Mr. T. A. Switz, resigned.

Mobile & Ohio.—Mr. J. J. Thomas, Jr., has l>een appointed
Master Mechanic of the Montgomery Division, with office at
Tuscaloosa, Ala.

New York Central & Hudson River Railroad.—Mr. H. J. Hay-
den, Second Vice-President, will hereafter represent the N. Y.
C. & H. R. R. and its allied lines on the Board of Managers of
the Joint Traffic Association. Mr. H. Walter Webb having re-
signed, owing to ill health, the office of Third Vice-President
is abolished. The office of General Manager is discontinued,
Mr. J. M. Toucey having resigned. Mr. Nathan Guilford, Gen-
eral Freight Traffic Manager, will have general supervision of
all freight traffic, and Mr. George H. Daniels, General Passen-
ger Agent, of all passenger traffic, reporting direct to the Presi-
dent. The General Superintendent. Chief Engineer, Superin-
tendent of Motive Power and Rolling Stock, and the Purchas-
ing Agent will hereafter report to the President direct.

New York, Chicago & St. Louis.—Mr. William H. Canniff has
been elected as President of this road, succeeding Mr. Samuel
R. Callaway, who has been made President of the New York
Central & Hudson River.

New York, New Haven & Hartford.—Mr. W. E. Chamberlain
has been appointed Genei-al Superintendent of the Old Colony
system, succeeding Mr. E. G. Allen, resigned.

Norfolk & Western.—Mr. Jos. Longstreth has resigned as
Road Foreman of Engines to accept a position as Master Me-
chanic of the Schoen Pressed Steel Co., of Pittsburg, Pa.

Ohio River & Charleston.—Mr. Simon Davis has been elected
Vice-President, succeeding Mr. Job H. Jackson.

Panama.—Mr. F. S. Higbid has been appointed Assistant En-
gineer. He was formerly Roadmaster of the New York di-
vision of the Erie.

Panama.—Mr. Percy Webb has been appointed Master Me-
chanic, with office at Colon, Colombia, vice Mr. D. G. Mott,
deceased.

Pennsylvania.—Mr. Daojftl S. Newhall, heretofore Assistant
Secretary, has been appointed Purchasing Agent,

Pittsburgh, Chartie2-s & Youghiogheny.—Mr. Jos. Wood has
been elected President, vice Mr. E. B. Taylor, elected Vice-
President.

Richmond & Petersburg.—Mr. Frederick R. Scott, President
of this road, died at his home in Richmond, Va., Sunday,
May 15.

Roarinig Creek & Charleston and Roaring Creek & Belington.

—

Mr. Henry C. Terry, formerly Vice-President and General
Solicitor, has been elected President, succeeding Mr. S. P. Diller.

Mr. E. P. Rease is General Superintendent, with office at Beling-
ton, W. Va. Mr. Thomas Fisher has been appointed General
Manager, with office in Philadelphia, succeeding Mr. O. W.
Womelsdorf.

Sierra Ry of California.—Mr. H. J. Crocker has been elected
Vice-President, with office at San Francisco, Oal.; Mr. S. D.
Freshman continuing in his office of Treasurer as heretofore.

Sioux City & Northern.—At the annual meeting held in Sioux
City, la.. May 11, Mr. Samuel J. Beals was elected President.

Mr." Craig L. Wright was elected Vice-President, and Mr. How-
ard S. Baker, Secretary and Treasurer, all of Sioux City, la.

Tecumseh.—Mr. J. W. Lewis is General Manager of this road.

Wabash.—The Jurisdiction of Assistant Master Mechanic
Hollingshead, of the Wabash, with headquarters at Ashley, has
been extended over the car department.

Washington & Columbia River.—Mr. C. S. Mellen has been
elected President,

White River, Lonoke & Western.—Mr. J. N. Wooley, of

Wooley, Ark., was recently elected General Manager. Eind Mr.
Dan Daniel, heretofore Secretary, was elected Vice-President.
The general office is at Lonoke, Ark.

Wiscasset & Quebec—Mr. G. P. Farley has been appointed
General Manager, with office at Wiscasset, Me., vice Mr. W. F.

P. Fogg.

WANTED.
Mechanical draughtsman with some practical experience, by

car-building company. State age, experience, and salary ex-

pected Prefer young man, and one willing to make himself

generally usefu\. Jf fldress, DRAUGHTSMAN, care American
Engineer.

Salesman to se 1 lubricating oils from samples, on commisison.

Liberal terms. THE EUCLID OIL COMPANY, Cleveland, O.



JULV, ItfltS. AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL. 219

^Ml'.HKVlA^

gM:UILDER:.^^R^LROAD..JMRpii

JULY, 1898.

OOITTEITTS.

IiJAiaTHATKi) Articles: Pago
Valve Motion — HaUiwin .Steam
Motor Car 23.3

New Machine Tools, Tlie Niles
Tool Works 235

Pneiuiiatie Tools, Chicago Pneu-
matic Tool Co 238

Passentrer Locomotive Triiek, J.

(). Urill Co 240

Rust from Salt Water Drippings. 246
Springs for Freight Car Trucks . 248
Passenger Car Pedestal and Jour-
nal Box 248

Boiler and Cylinder Insulation.. 252

Miscellaneous Articles:
Master Car Builders' Associa-
tion Convention, Iteport of . .

219

M.ister Meelumics' Association
Convention. Report of 223

^^ ide Range of Compressed Air. 233

Acceleration of Trains 233

Personal Items 231

Miscellaneous Akticlkb: Page

A''r Motor, Metropolitan Street
Railway, New York 235

Knginecring Notes 2.17

Regulation of Compound Wound
Dynamos 239

Steel Car Framing 247
Care of Journal Boxes 247
Thernuil Tests for Car Wheels. . . 249
Best Form of Cylinder Fasten-
ings 25()

Etliciency of High Pressure
Steam 251

The Apprentice Boy 254

Editorials:

A Good Committee Report 236

Important Subjects for M. C. B.
Ass(^i-iation 236

Discu^^sioo uTi Steel Cars 2^6
The Apprcniice Problem 236
Boiler Eind Steam Pipe Lagging. . 237

THIRTY-SECOND ANNUAL CONVENTION OP THE MAS-

TER CAR BUILDERS' ASSOCIATION.

The convention was called to order at Saratoga Springs, N.

Y., at 10 a. m., June 15, by President S. A. Crone, and was

opened by prayer by Bishop Newman. The address of welcome

was by Mr. A. P. Knapp, President of the village of Saratoga.

This was the sixth visit of the Association in convention at

Saratoga, and the welcome of former occasions was pleasantly

renewed.

The Hon. Ashley W. Cole, of the New York Board of Rail-

road Commissioners, presented an address, in which the work

of the Association in advancing safety and celerity of railroad

travel received exceedingly favorable comment. The numbers

of employees killed and injured in coupling cars had been re-

duced materially in recent years, which was due to the

progress in applying safety devices to the cars. The speaker

gave statistics showing the State of New York to be well ad-

vanced in their application; 74 per cent, of the cars on the lines

within the State already had automatic couplers, and 40 per

cent, had air brakes. The great service of the railroads in the

present war was commented upon, comparison being drawn

between the conditions of military transportation of the civil

war and the vastly improved service of the present, which was

exceedingly favorable to the Association, whose work had con-

tributed largely to the improved conditions.

Mr. J. H. McConnell, in his reply to Col. Cole, sketched

the progress of car building during the life of the Asso-

ciation, commenting upon the increase in capacities of cars

and the reducing ratio of dead to live weight, the progress be-

ing such as to cause wonder as to what was to be done in the

future. The comparison was aided by statistics and figures,

with which Mr. McConnell is always abundantly supplied.

The Presidential address by Mr. Crone contained a number
of suggestions of important matters which he desired to have

the convention consider. It seemed advantageous to change
the time of opening the convention to Wednesday morning,

with a view of saving time to the members by reducing the in-

terval between the master car builders' and the master me-
chanics' conventions. He considered the present limits of the

height of drawbars of cars entirely too narrow, and would like

to see the law changed to cover wider limits, to make the

maximum height at least 3.51/2 inches. The Association should

t-' e action with regard to a standard test of couplers, as had

already been done with wheels and axles, and the rules for

loading lumber should be supplemented with others for load-

ing stone and rails. Dummy couplings for air brake hose had
often been the subject of discussion, and he would like to see

the use of this device removed from the "recommended prac-

tice" of the Association. More attention should be given to

the adjustment of air brake apparatus, and he hoped to see

this subject considered seriously. Efforts to reduce the labor

and expense of auditing bills tor repairs of ears in inter-

change were commendable, and standard sizes for bill blanks

were desirable. The discussion on present difficulties with re-

gard to wrong repairs of cars, was anticipated, and the solu-

tion was to hold intermediate roads responsible for such re-

pairs by the proper use of repair cards. The Association had

accomplished a great deal, but "progress" was tne word for the

future, and in leaving the Presidency the speaker urged the

necessity of renewed efforts to fulfill the promises embodied in

the traditions of the Association.

Mr. Andrews was called upon and responded briefly and
humorously. The minutes of the 1897 convention were ap-

proved as printed. The report of the Secretary showed a net

increase of seven active members and eight new roads repre-

sented. The present membership was 457—263 active, 189 rep-

resentative and 5 associate members; and the bills of the As-

sociation had all been paid up to date.

The report of the Treasurer, Mr. G. W. Demarest, showed a

balance of cash on hand of $8,245.61. In view of the funds on

hand the Executive Committee recommended that the dues for

next year should be reduced to ?4 per vote, which was carrie<l

by vote of the Association. Messrs. W. D. Crosman and E. A.

Phillips were then admitted to associate membership.

COMMITTEE REPORTS AND DISCUSSION.
Supervision of Standards and Recommended Practice.—This

report suggested a number of minor changes in the standards

to remedy the inconsistencies and faults in the drawings which

ha^^ developed in practice, and included the removal of the

dummy coupling from recommended practice of the Associa-

tion. The committee also recommended that the following sub-

jects be referred to special committees for investigation and

report to the convention of 1899:

1. Improvement and perfection of standard top hinged lid.

so that it may more completely exclude dust from the journal

box. 2. To recommend forms of standard journal boxes for

3% by 7 inch and iVi by 8 inch journals, adapted for use with

the pedestal type of freight car truck. 3. M. C. B. automatic

couplers. To define length and spread of guard arm, and also

consider the devising of a safety limit gage for determining

when M. C. B. couplers and knuckles are worn beyond the limit

of safety. 4. To revise the recommended practice for loading

poles, logs and bark on cars. 5. Specifications for M. C. B.

coupler tests.

In the discussion Mr. Higgins suggested the importance of

specifying the location of the air brake defect card, and was

supported by several who thought it important to insure uni-

formity of attachment so that repairers would know where to

look for the cards. This was referred to the Committee on

Standards. All of the recommendations of the report were

adopted and the question of changing the standards will be re-

ferred to the membership by letter ballot.

Triple Valve Tests.—Mr. G. W. Rhodes reported that there

had been no triple valves submitted for test during the year,

and the fact was deplored. Triple valves were being introduced

which had not been subjected to test, and the committee had

considered the advisability of requesting its discontinuance

rather than exist as a useless figurehead. The examination

and testing of new triple valves in the future was to be im-

portant, and they should all be brought before the committee

before being introduced in service. The plea for better treat-

ment of this important matter was exc-dingly able and effect-

ive. Mr. Waitt indorsed the expret.sion of the committee, and

urged action by the association looking to the indorsement of
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devices which had been favorably passed upon by the com-

mittee, and no others, the moral effect of which would be to

prevent the use of the cheapest devices on new cars merely on

account of their being cheap., Mr. Mitchell moved to instruct

the committee to obtain triple valves of all the different makes

tor test, and report next year. Mr. Leeds questioned whether

the present triple valve tests, which were based on the best

possible service, were not unnecessarily rigid. Mr. Humphrey

amended the motion providing for the submission of the re-

port to the Executive Committee, with a view of distributing

the report to the members as soon as ready, and before the

convention of next year. The object was to render the results

of the tests available for the members as early as possible.

Carried.
NOON HOUR DISCUSSIONS.

Lumber Specifications for Freight Cars.—Opened by Mr. Pu-

laski Leeds. Much attention was paid to the quality of lum-

ber used and the inspection thereof. Mr. Leeds said in part:

In my opinion one size of sill is proper for any of this class

of car, and as a 4 by 10 will give all the strength necessary for

compression and for carrying between bearings, the principal

point is to guard agp.inst the tendency to break over the
transoms.

All siding and lining should be 314 inches face, as this can
be got out from the commercial widths of four inches, and will

give no trouble by shrinkage, and further is capable of being
securely fastened with a reasonable number of nails. The
making of siding and lining uniform enables us to use our
material to better advantage, the best for siding, and inferior

grade for lining. Roofing is, in my opinion, most economi-
cally worked and laid from 6-inch strips, giving a face of 514

inches, two nails to a crossing.

In my opinion first class yellow poplar is not only the best

substitute for white pine, but fully equal, as there is nothing,
so far as my observation goes, that will hold paint as well, and
it also holds the nail fairly well." Many of us have to use hard
pine on account of excessive cost of white pine or yellow pop-
lar, but it is not a good substitute, where they can be obtained
at a reasonable advance in cost. The argument advanced in

favor of steel versus cast iron, etc., of dead weight, will apply
fully to this matter of siding, and I know of nothing that is

a substitute for white pine or yellow poplar where they can be
obtained at a reasonable cost.

I hope there will be a discussion of the subject of standard
dimensions not only as advanced, but the desirability of stan-

dard dimensions for all material constituting the framing of

a car. If we could get widths and thickness uniform, the
length would not be so essential, although desirable. In my
opinion, all cars of certain classes should be uniformly framed;
not only would we get the benefit in repairs of foreign cars
without delay, but when specifications were issued (as they
frequently are) calling for all lumber and timber to be sea-

soned on the stick for at least six months, although calling for

a delivery within sixty days, they will not be so apt to call up
a derisive smile, inasmuch as manufacturers could then not
only stock up for seasoning and take advantage of the market,
but they could well afford to build such standard cars in stock,

and when offered a contract in which the delivery was the

essence of such contract, would only have to letter well-sea-

soned cars, instead of having to pick the buds and leaves off

such "seasoned" timber as will persist in growing while in

process of construction into cars for prompt delivery.

The subject of standards on cars was the first point brought

up and the desirability of standard dimensions was shown as

it has been repeatedly for years. Mr. Higgins spoke favorably

of Norway pine for siding and lining; he had had good results

with it. Mr. Hennessey reported favorably on Douglas fir for

sidings and roofing. Mr. Appleyard spoke approvingly of it for

passenger car floors.

M. C. B. Journal Boxes, Wedges, Brasses and Lids.—Mr. H.

F. Ball directed attention to the importance of providing an

adjustable bearing for the brasses, to maintain a uniform dis-

tribution of the load lengthwise of the journal bearing. [See

American Engineer, May, 1898, page 158.—Editor.] There was

no discussion.

Air Testing Plants for Terminals.—Mr. H. F. Ball opened

the discussion with a description of the new plant in the yards

of the Lake Shore, near Buffalo, which was installed for about

15 cents per running foot, exclusive of compressor. Mr. S. P.

Bush said that the bad condition of the brakes on many cars

demanded comprehensive air brake testing plants. He had re-

cently become convinced as to this by investigations into the

conditions of brakes of cars received upon his road.

Standard Trucks.—Mr. E. D. Bronner introduced the sub-

ject which had often been up for discussion from the earli-

est days of the Association. He did not consider it desirable

to attempt to standardize to a much greater extent than had

already been done, owing to the fact that progress in improve-

ments would be seriously retarded and difficulties would al-

ways be found in getting people to adhere to standards if

adopted. The most common parts were all that could be satis-

factorily standardized. The plate truck was believed to be

the best type for heavy cars, and had much to recommend it

over the diamond type.

COMMITTEE REPORTS.
Standard Wheel and Track Gages.—This committee present-

ed a verbal report, stating that owing to the illness of the

chairman, they had as yet made no tests and that the commit-
tee would make tests and present the results next year.

Brake Shoe Tests.—Mr. Bush stated that no tests had been

made during the year and that the testing apparatus had been

transferred from the works of the Westinghouse Air Brake Co.

to the laboratory of Purdue University, the conditions of the

transfer to be printed in the proceedings.

Rust from Salt Water Drippings.—Mr. Gibbs raised the ques-

tion concerning the damage to bridges which would not be

protected by the use of a tank and pipes to lead and discharge

the brine at the center of the track. Mr. Higgins answered

by stating that the bridges could be protected by paint and
sheathing. On Mr. Waitt's suggestion a motion was made, and

carried, to refer the report to letter ballot for recommended
practice; this to be confined to the device shown by the com-

mittee, upon which a patent had not been sought.

SECOND SESSION.

The first business of the second session was a consideration

of the report of the committee on conference with Auditors,

which had been referred to the arbitration committee. The

committee recommendetf the adoption of the repoil, and its

transmission to the Railway Accountants' Association, with

the statement that the M. C. B. Association is in sympathy with

the general intent of the report, but that it did not consider

itself competent to act upon the first three recommendations.

Trains Parting.—There was no report by this committee,

which fact Mr. G. W. Rhodes thought was greatly to be re-

gretted, as there was hardly a more important subject to be

dealt with by the railroads. Much discussion had been held in

the railroad clubs concerning the parting of trains, and a blind

confidence that some one was looking after the character of

the couplers seemed to prevail in the association. Though the

C, B. & Q. R. R. had comparatively few accidents, the most

frequent cause of those that occurred was the break-in-two.

The action of one of the coupler manufacturers in the reduc-

tion of the price of couplers to a point which discouraged new
companies from taking the field was commended, and also

that by which the manufacturers agreed to receive any scrap

material made in the form of an M. C. B. coupler. The latter

practice would tend to expose those who are using inferior ma-
terial, which some of the newer companies are attempting to

introduce. He had even found couplers in service made of

cast iron, which material was used not only for the knuckle,

but for the body of the coupler itself. In case of accident with

loss of life, a road putting such stuff into service was com-

mitting a criminal act, and the discovery of any such ma-
terial upon the equipment of cars passing over the speaker's

road should have all possible prominence. Specifications for

couplers were necessary, and further than that, it was desira-

ble that record should be kept of all break-in-twos, whereby
their causes might be traced, and the difficulties removed when
discovered, to the end that the couplers causing break-in-twos

may be known and information may be had as to the best
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material and best form of attachments. The increasing speed

of trains and dangers involved therein rendered it necessary to

spare no effort to provide safety.

Mr. A. M. Waitt supported Mr. Rhodes, and stated that by

Iteeping records of failures he had been able to under-

stand and remove a number of the causes thereof. Couplers

were important enough to require the attention of a standing

committee to take up the question of break-in-twos, the prep-

aration of speciflcations, and the consideration of limits to the

permissible wear in the couplera. There would he much for

such a committee to do in the testing of new couplers, and in

keeping statistics of failures. He remarked incidentally that

the constant motion of the cars approaching and separating

from each other on the road appeared to demand the use of

buffers. The contour lines needed to be maintained, in proof

of which he exhibited a blue print of a coupler, which showed
that, on account of wear and the distortion of a guard arm,

the bending between the knuckle and the guard arm was
more than one inch, which was enough to permit the coupler

to uncouple repeatedly on the road, without the lock being

raised. He concluded that the amount of distortion or bending

of the guard arm, and the change in the position in the

knuckle, due to wear, and the thinness of the tongue, due to

wear, as well as the wear of the knuckle pivot, should be lim-

ited. Gauges used by the speaker were exhibited.

Revision of Interchange Rules.

The recommendations of the Arbitration Committee had
been so thoroughly threshed over in advance as to leave com-
paratively few matters requiring discussion, the chief of

which were the adjustment of prices for repairs to cars east

and west of the 105th meridian, due to the difference in cost

of labor and material in the two sections of the country. The
western members fought hard for a differential rate of 15 per

cent, added to the labor and material charges for work done

by them, to save them from the loss occasioned by the dif-

ference in the schedules. Messrs. McConnell, Humphrey, Hick-

ey, Schlack, Dunn and Small did the talking in -favor of the

change, and it was shown that the labor charges west of

the Missouri River were nearly 31 per cent, greater than on

the eastern lines. The cost for material was from 10 to 15

per cent, higher in the West. On the other hand, according to

figures given by Mr. McConnell, the mileage of Union Pacific

cars on foreign lines was 41,222,483 miles, the mileage of for-

eign cars on the Union Pacific being 79,537,917. The Union
Pacific paid out for foreign mileage $508,942, and collected for

mileage on Union Pacific cars on foreign roads $248,985; these

figures covering the amounts. paid in the two accounts during

the same time.

Mr. Bush presented an argument to show that the mileage

rate paid for cars was so low as to constitute a rental which

gave an advantage to the western lines, which was in part

as follows:

We have an average mileage rate for ordinary freight cars

which covers the entire country. That rate is six mills per
mile. It is very low. The average value of a car is $400. The
interest on that is $24. The average mileage of freight cars
on 23 of the principal roads of the United States is 21 miles
per day. That gives a mileage of 7,560 miles a year. The
return rate of six mills per mile is $45.36 to the owner. Out of

that he has to pay for the cost of maintenance, and included
in that cost is the item of depreciation, and the renewal of

cars worn out. At the very lowest four mills per mile will

not cover the cost, and it will reach over five mills, as the
cost of maintaining, including renewals, cars being destroyed,
etc. Now assuming that it is over four mills for maintenance,
that will mean $30.24 per car per year. Admitting that the
revenue received from the car is $45, you have $15 as the
return on your investment The railroads west of the 105th
meridian are getting the benefit of that exceedingly low mile-
age rate. As Mr. McConnell showed by his figures, they are
using more foreign cars than the mileage of their cars on east-

ern roads, and his road and all the others in that section of

the country are getting the benefit of that exceedingly low
mileage rate, which I claim compensates them for any dif-

ference in the cost of making repairs, but even If it did not

they would have to take their own equipment to do the busi-

ness they are doing to-day with foreign cars. They would pay
exactly the same amount of money and more to maintain their

own equipment than they are paying to-day. In addition to

that they could not get a fair return on their investment. The
fact of the matter is, I believe the western roads are abeatl on
account of being able to rent cars at a low mileage rate. I

cannot bring myself to believe that it is any way just to make
this differential rate.

The discussion not being completed, the session adjourned to

meet in the afternoon and was resumed by Mr. H. J. Small,

who took the position that the matter should be settled by the

association without considering the car mileage, which involved

questions outside of the province of the association to decide.

Mr. Humphrey at this point gave an abrupt turn to the

course of the discussion by waiving the differential on charges

made to railroads, and in place of the motion which was made

last year, he substituted one providing the application of the

differential of 15 per cent, to be added to the cost of all re-

pairs done west of the 105th meridian on cars not owned or

operated by railroad companies. This was in effect, as was

stated by one of the speakers, an attempt to waive the ques-

tion of differentials against the railroads who could practice

reciprocity with the western lines, and to get even in the

matter by adding the cost to the private car lines who could

not reciprocate.

Mr. Rhodes here made a most sensible suggestion by show-

ing that this was a matter of great importance, which was not

to be decided without deliberation and consultation with su-

perior officers. The question was complicated and the single

question of whether a differential was advisable was enough

for one committee to tackle. He turned the whole tide of dis-

cussion, which from this point assumed a more reasonable,

rational aspect, and immediately a number of the representa-

tives of private car lines expressed their opinion of the mo-

tion, which was unfair to them in view of the fact that they

were urged to take up the interchange on account of the bene-

fit which they would derive therefrom. The motion was voted

down, whereupon Mr. Rhodes submitted one to the effect that

the question of differentials and the charges under the rules

should he referred to a committee of five, consisting of one

railroad man from the East, one from the middle section and

one from the West, with tw» representatives of the private

car lines. Carried.

Among the other questions in regard to prices, a committee

was appointed to suggest a blanket price for all couplers used

in repairs, and this committee afterward suggested a price of

$7.50, which was adopted after considerable discussion. The

object of this acUon was to remedy the present defect in the

rules whereby the prices for couplers, as given to the Secretary

jf the association by the manufacturers, are sometimes double

the market prices.

The passenger car prices were approved, and the session ad-

iourned.

FOURTH SESSION.

The stenciling of light weights on sars was considered and

placed among the committee subjects for next year.

Committee Reports.

Care of Journal Boxes.—Mr. Waitt considered a record of

2y2 hot boxes per 1,000 miles an unnecessarily high one, for

which there was no justification except in the most sandy sec-

tions. The Lake Shore hot box record was one hot box to 70.-

000 miles run In passenger service, and one to 20.000 miles in

freight. Eighty per cent, of these were on foreign cars and 20

per cent, on home cars, the good record on home cars being due

to insisting on knowing the causes for each case. It was neces-

sary to exclude dust, and the common wooden dust guard was

unsatisfactory, a good dust guard being worth experimenting

and searching tor. A good dust guard was probably to be had,

and was very much needed. As to oils, summer oils should not

be allowed to remain in the waste when winter oil was put in,

the summer oil proving a "non-conductor" of winter oil. The
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boxes should be repacked with waste soaked in winter oil.

In winter many hot boxes resulted from moisture deposited in

the boxes during a thaw foilowing cold weather, and this mois-

ture should be removed. It was worth while to remove pack-

ing from boxes when cars were undergoing repairs, and re-

place with good waste when they are turned out on the road.

Mr. F. W. Brazier—The plan ot using saturated waste in-

stead of oil, by inspectors, was a source of saving and prevent-

ed hot boxes.

Mr. Mendenhall defended the present wooden dust guard, but

it should be a tight fit in the casting to exclude the dust.

Mr. Schroyer recommended thinning down the wheel hub

and providing for a % to % inch guard; the wood should be

thicker. He preferred cotton to woolen waste, as a better

absorbent of oil.

Mr. Leeds touched on one of the chief reasons for hot boxes

when he said that many of them were caused by using bear-

ing material for the brasses that was not fit to be used on

wheelbarrows.

Square Bolt Heads and Nuts: Standards for Pipe Fittings.^

This subject requiring further work, the committee was con-

tinued until next year.

Specifications for Air Brake Hose.—The report by Mr. Waitt

was so complete and thorough as to leave nothing to be said

in discussion. The subject will be taken up again for report at

the convention of 1900.

Springs for Freight Car Trucks.—No discussion.

Thermal Tests for Car Wheels.—No discussion.

Air Brake and Signal Instruction.—The report was accepted

and ordered submitted to letter ballot. It presented a number
of minor changes in the rules.

Steel Car Framing.—Mr. Mitchell explained that it had been
impossible for the committee to make and recommendation,
which was due to the fact that only about 12 per cent, of the

members were prepared to express opinions on the subject.

The report was received and the subject will be taken up again
in about four years.

Mr. Simonds placed the saving in the length of trains among
the most important recommendations of the large capacity

steel cars. He desired to see the committee continued for re-

port from year to year, and instructed to give early considera-

tion to the designs of draft gears and body bolsters. With
trains of 2.100 tons the pull on the draft gear was 35,000 pounds
on a 22-foot grade, which was 9,000 pounds above its capacity,

and necessitated new treatment in designing draft gear.

This ended the discussion, which was exceedingly disappoint-

ing to those who wanted to learn something about steel cars.

Passenger Car Pedestal and Journal Box for .lournals iVi
by 8 Inches.—The recommendations of the committee were first

corrected in several minor points and then ordered submitted
to letter ballot.

Committee on Prices.—The adjustment of prices brought out
considerable discussion with regard to couplers, the result be-
ing a change from the present rule (Section 11. Rule .5) to pro-
vide for a blanket price for all couplers or parts, based upon
average current prices. The matter of prices was brought up
in the second session by Mr. Tracy Lyon, who objected to the
present system of charging more than the current market
prices for couplei-s. The price for couplers for the coming
year is to be $7.50. Mr. J. J. Hennessey presented the argu-
ments that carried this action through, and the credit for the
result is largely due to him.
Notice was given of proposed changes in the by-laws, look-

ing to the admission of Railroad Commissioners in the mem-
bership of the association, and to change the date of meeting
to the second Wednesday instead of Tuesday in June. These
changes will be acted upon next year.
The revision of the rules for loading lumber, rails and other

long materials was brought up by Mr. Leeds. He presented
a pamphlet giving the changes in the rules desired by the
original committee, which was referred to a committee to re-
vise the rules and confer with a similar committee of the
American Railway Association.

TOPICAL DISCUSSION.
Side Bearings.—Mr. Mitchell had made tests comparing the

drawbar pull on trains with side bearings in contact with

others which were clear of each other, the results showing
clearly the advantage of using bolsters which will keep the

side bearings clear of each other.

Air Brake Details for Freight Cars.—Mr. A. L. Humphrey
urged the adoption of standards for the application of air

brake equipment, before the apparatus had made too great
progress to make this possible. Retaining valves on 1,500 cars

had been examined and only 137 of these were found in work-
ing order. Some ot them were placed on an angle, which pre-

vented the valve from operating. Standards were needed to

prevent too many joints in the train pipe, and the bends of

the pipes should also be systematized. Much trouble was now
experienced from poor material and workmanship.
Axles for 100,000 Pound Cars.—Mr. E. D. Nelson. The large

number of 100,000 pound cars necessitated the adoption of a
design for a standard, and a design was submitted with a sug-

gestion that it receive consideration by the association, with a
view of submitting the design to letter ballot for recommended
practice. There was no discussion and no action on the sug-
gestion.

Height of Drawbars.—Mr. C. A. Schroyer opened the discus-
sion by stating that three Inches did not give a sufficient lee-

way to provide for the variation in height of couplers, con-
sidering the fact that nearly all of the wear of the wheels,
axles and busses, and also the shrinkage ot timbers, tended
to reduce the height of the cars. An increased allowance would
involve no danger to trainmen, and was badly needed to pro-
vide for wear and for increasing loads. He recommended
action by the association looking to an increase in the allow-
ance to 4% inches from the present limit of 3 inches.

Mr. Rhodes suggested caution in this because increasing the
limits would cause danger from the small amount of bearing
surface left in the couplers. The result of the discussion was
to order the Executive Committee to confer with the Interstate

Commerce Commission.
Securing Running Boards to Car Roofs and Location of Lad-

ders.—Mr. A. E. Mitchell described the malleable iron running
board bracket manufactured by the Dayton Malleable Iron Co.,

and gave an excellent account of its four years of service on the
Erie, during which time none had become loose. Mr. Mitchell
considered the end ladder much safer than the side ladder,

owing to liability of accident to trainmen on account of ob-
structions along the track.

Durability of Paint Sprayed by Compressed Air.—Mr. F. W.
Brazier had investigated the relative condition of paint applied
by air and by brush, which was invariably in favor of the air.

The forcing of the paint into the surface of the wood by the
impact of the jet was foind to add to the durability of the
paint. He gave records from the painters, and from his own
observations was convinced that the air system gives better
work, better service and is cheaper. A car painted and sten-
ciled, including the track mark.ot the road, costs but $3.00 for

labor. Mr. J. E. Simonds corroborated the experience of Mr.
Brazier.
The committee on subjects for next year reported as follows:
First—Standard specifications for lumber in freight car con-

struction.

Second—Best design of freight car door-fasteners.
Third—Standard application of air-brake appliances with a

view to reducing the number of couplings in pipes.

Fourth—Best method of applying running-boards and lad-
ders to freight cars.

Fifth—Committee to report on the advisability of allowing
a differential for fixing prices for repairs done on work west
of the 105th meridian.

Sixth—Perfection of top-hinged oil-box lids, so as to more
completely exclude dust from journal boxes.
Seventh—To recommend standard journal boxes 3% inches

by 7 inches, and 4% inches by 8 inches, adapted to use with the
pedestal type of freight car truck.

Eighth—To define length and spread of guard arm, and to

consider the devising of a safety limit gauge for determining
when M. C. B. couplers and knuckles are worn beyond a limit

of safety.

Ninth—To revise the recommended practice of loading poles,

logs, bark and other structural material on cars.

Tenth—To report specifications for M. C. B. couplers.

The election of officers resulted as follows:
President, C. A. Schroyer.
First Vice-President, John T. Chamberlain.
Second Vice-President, J. J. Hennessey.
Third Vice-President, W. J. Robertson.
Executive Committee: E. D. Bronner, J. H. McConnell, Wil-

liam Apps.
Treasurer, G. W. Demarest.
Mr. Blackall stated that Mr. Bronner had declined the nom-

ination for the presidency.
Mr. Schroyer addressed the con^'ention in a happy manner,

after which it was adjourned at 1.30 p. m., Friday, June 17.
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THIRTY-FIRST ANNUAL CONVENTION OF THE AMERI-
CAN RAILWAY MASTER MECHANICS' ASSOCIATION.

The convention was opened with prayer lay Bisliop Newman.
followetl by tlie adtlress of President Leeds. Satisfaction was
expressed at tlie selection of Saratoga as a piace of meeting of

tlie association for tlio fourtli time. Tlie value of technical

education was appreciated as a preparation for railroad serv-

ice, and the student was specially needed now. The combina-

tion of technical and practical study was seen to be the only

way to prepare young men for successful work. The advan-

tages of holding the Master Car Builders' and the Master

Mechanics' Association jointly occupied a prominent place in

the address, and consolidation of the two associations was
suggested. The comparative merits of different types of loco-

motives should be determined by a committee of the associa-

tion, the plan suggested by the President being somewhat
similar to that outlined in the discussion of this subject by

Mr. M. N. Forney, on page 198 of our June, 1898, issue.

The report of the Secretary, which was then read, showed

the present membership to be, active 598, honorary 26, and

associate 18, a total of 642. There were no funds in the hands

of the Secretary, and all bills had been paid. Two of the three

association scholarships at Stevens Institute of Technology

were now taken, and would be vacant again in two years. The
members who had died during the year were:

J. F. Bryant, A. A. Daniels, F. J. Ferry, J. M. Hurst, D. G.

Mott, P. H. Schrieber, J. P. Seward, Wm. Lannon, F. Mulligan

and R. B. Harding.

The Treasurer's report was read and approved.

Messrs. Edward C. Bates and G. M. Basford were elected to

associate membership, after which the association voted to

accept an invitation from the Schenectady Locomotive Works
and the General Electric Co. to visit the works of those

firms at Schenectady, the Delaware & Hudson Canal Co. having

offered transportation for members and guests.

The following names were ordered placed on the list of hon-

orary members: Messrs. James Maglenn, Edward L. Coster,

M. N. Forney and J. I. Kinsey.

REPORTS OF COMMITTEES.
Tonnage Rating.—Mr. W. H. Marshall opened the discussion

by asking the committee to what extent the actual weighing of

cars was recommended. He had found only five per cent, dif-

ference in figuring the weights and actually weighing cars,

the weight of the loading being added to the stenciled light

weight of the cars. Mr. Henderson had found more difference

than this.

Mr. Manchester spoke of the effect of the condition of the

tires of engines on the rating. The easiest and quickest meth-

od of obtaining engine rating would be selected for use, and
uniformity in classes of engines for each division would as-

sist in making up trains and would help the yardmaster. Many
changes in profile and alignment had been discovered by the

use of dynamometer cars.

Mr. Wm. Forsyth spoke of the changes in profile, which were
not kept up to date on engineers' records. The question of

variable speed introduced another factor in the result obtained,

which affected the value of the velocity head. The subject was
the most important of all having to do with handling freight.

The report of the committee was to be commended, and co-

operation of the mechanical and transportation departments in

train loading would produce many good results in the im-

provement of track to promote economical operation.

Mr. Humphrey, being connected with a road among moun-
tains, had found it necessary to rate engines on down as well

as up grades. He had found serious discrepancies in the pro-

file records on his road. He did not make any deductions for

condition of engines, but allowed 10 per cent, reduction for

winter ratings. He had found by experiment that five tons per

car should be added for each empty car.

Mr. Henderson then closed the discussion. He showed that

the report had considered the question of profiles. Profiles

were not always correct, but this should be looked after be-

fore using them in tonnage rating.

Beat Methods of Boiler and Cylinder Insulation.—Mr. Wag-
ner suggested that the committee should be continued on ac-

count of further work that might be done to add to its value.

Mr. Quayle explained that for some years he had protected

locomotive steam pipes by their location in the saddles. The
spaces were filled in with minpral wool, held by a plate. The
proportions in the mixture of plastic coverings was important,

and also its age in service. Some coverings improved by age.

He used equal parts of asbestos, lime, slacked, and sawdust.

Plastic coverings were preferred to sectional coverings, owing
to the possibility of air currents taking heat away very rapidly

when spaces were left open.

Mr. Browne reported favorable experience on the Pennsyl-
vania with sectional coverings, except such portions as could

not be covered by it. In these cases it was saftened and ap-

plied in the form of plaster.

Mr. Marshall thought the results shown by the curves were
not accurate on account of the loss by radiation from the

water into the room. Also wood lagging was shown in the

curves to be one of the best of the coverings, which reflected

against the accuracy of the tests.

Topical Discussions.

The Special Apprentice.—Mr. Robert Quayle: Special, tech-

nically educated apprentices were growing more numerous.
The regular apprentice, when of the right sort, need not be

far behind the educated man. The best of each kind rapidly

went to the front, and it was important to find what they were
best adapted for. They were very satisfactory and especially

on test work. They were paid more than regular apprentices,

and after spending much time and money in study they were
entitled to higher wages than the regulars, and were paid

?1 per day at first. The regular apprentices were offered equal

advantages when ready to take similar work. There was no
regular programme laid out for the specials, but they were
given opportunities to thoroughly learn the shop methods.
The members were urged to try the plan.

Mr. McKenzie believed it a good plan to start boys as labor-

ers, rather than as privileged apprentices.

Mr. Marshall suggested the value of special apprentices in

connection with special investigations and reports.

Locomotive Front Ends.—Mr. McConnell stated that the

best arrangement of front ends depended upon the
character of the fuel. Front ends clogged by cinders

meant poor steaming. Lignite coal was difiBcult to use,

owing to the difficulty in keeping the front ends clear

and preventing spark-throwing, while at the same time
obtaining free steaming qualities. The diamond stack,

large nozzles and petticoat pipe could be combined to burn
Wyoming coal with good results without throwing sparks.

After five years' experience with extension fronts the ordinary

front end and diamond stack was used to replace them, the

results being very satisfactory.

Technical Education.—This discussion, opened by Prof. Hib-

bard, turned on the value of technical education to young
men entering railroad work. The substance of the whole ques-

tion was admirably put by Prof. Goss as follows:

There are several views to be taken of such a subject as

this. A large view should prompt us to look upon the work of

an educational Institution as the work of drawing out and

making larger men. There is a disposition always, when we
think of technical work in schools, to connect them with the

notion of the trade school. The trade school is an important

factor in our educational system; but when we speak of our

technical schools w-e do not think of a trade school, and

the purpose of these schools is not to teach trades. It is for

that reason we do not educate trainmen in our schools. That

would belong to a trade school in railroad engineering. But

we are .developing men all the time, Jt was developed Jo the
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discussion of the special apprentices tliat master mechanics

don't regard the things that a man has learned in the schools.

You don't credit him with being a machinist or a locomotive

engineer, but you do find that that man can do things for you

which the regular apprentice cannot do. He has power cf

thought and of absolute action which the regular apprentice

does not possess. With his power, which has been obtained

in the technical schools, it seems to me that we should keep in

mind all the time that he has received the fundamental basis

of knowledge upon which can be grafted the practical knowl-

edge of the business with much greater success than in the

case of one who has not received such a technical education.

Second Session.

Committee Reports.

Square Head Bolts and Nuts; Standard Pipe Fittings.—

This was a report of progress, and it required further work,

including the design of a complete set of standard unions,

which necessitated conference with the manufacturers and

the American Society of Mechanical Engineers. More time

was asked for and granted.

Improved Tools for Railroad Shops.—Mr. T. R. Browne read

this paper, which was printed too late to be distributed be-

fore the meeting. The paper called attention to the advan-

tages of milling machines, turret lathes, cold saws, power

hoists, and all of these combined with improved methods,

shop methods being not less important than the tools.

The discussion was opened by Mr. Gaines, who favored

the use of the milling machine. He had found an advantage

of 50 per cent, in a comparative test between a milling ma-

chine and planer on keyway work, this being a confirma-

tion of one of the conclusions of the committee.

High Steam Pressures.—The substance of the report was

briefly presented by Prof. Goss. This was one of the best

reports presented, and it drew out considerable discussion.

Mr. Henderson opened the disciission by showing that with

longer runs and shorter time at terminals anything requiring

delays for necessary work on boilers was objectionable.

Quantity of work done by engines was more important than

saving of fuel. If high steam pressure permitted the pulling

of more cars it was good, but if it caused more repair work

its advantage was questionable. Piston valves were strongly

endorsed. Large boilers were more economical than small

ones. They did not increase tractive power, but more power
could be exerted at higher speeds. A locomotive boiler could

not be made too large.

Mr. Tracy Lyon presented figures on repairs to boilers for

pressures of 145 to 160 pounds, as compared with those on

those carrying 160 to 175 pounds. It was particularly notice-

able in connection with flues and staybolts, high pressures

showing an increase in cost of repairs. Figures were quoted

from one road showing an increase of 44 per cent, in flue

and staybolt work on locomotives carrying 165 pounds pres-

sure as against those carrying only 145 pounds in the same
time.

Mr. Gaines did not believe it necessary to have more re-

pairs with 200 pounds pressure if the designs were correct.

Mr. Marshall did not think sufficient experience had been
had to show the effect of higher pressures on repairs. The
high-pressure boilers had the advantage of improved tools

and methods of working. The staybolt breakage and the repairs

to new boilers specially designed to carry higher pressures
were lower than before high pressures were used. The
boilers were now better made. As regards long steam ports,

the C. & N. W. practice was to reduce 20-inch ports to 16

inches, and good results had followed the change. Boiler
capacity was very important. Very heavy engines with large

heating surfaces were found more economical than small ones
with restricted heating surfaces, and this was true even when
the large engines were lightly loaded.

Mr. Forney emphasized the principle that within the limits

of size and weights the boiler could not be too large. The

relations between heating surfaces, grate areas and fire-

box volume were exceedingly important, and there were
advantages in getting large volumes in fireboxes. Early

experiments had shown that it was a good thing to

restrict the grate area. The proportion of fuel burned

was a subject concerning which more experimental work

should be done. Judicious use of dead plates was
probably to be made a means of very great improve-

ment in economy. Combustion chambers had often been tried

and frequently abandoned probably on account of faulty cir-

culation. They were valuable in connection with the proper

proportions of heating surface and grate area, and a satisfac-

tory design was probably to be had. The boiler should not be

neglected in favor of the engine.

Mr. David Brown testified to the continual troubles had

with combustion chambers. He believed it important to pre-

vent air from entering the firebox at the edges of the grates

without going through the fire.

Mr. Wm. Forsyth emphasized the effect on the capacity of

locomotives by increasing boiler pressures, which improved

them as "hauling machines," and higher pressure as well as

larger boilers would contribute to that result. Mr. Forsyth

thought the best pressure was between 160 and 200 pounds,

and thought it desirable to locate the best pressure definitely.

He considered ISO pounds the upper limit for simple engines,

this being based on experience with that pressure in freight

service. He had found compounds to show 15 per cent, bet-

ter economy than simple engines •it that pressure. He did not

know any upper limit to the compound.
Prof. Goss closed the discussion and stated that the subject

was the efficiency of high-pressure steam and not the efllciency

of locomotives carrying high-pressure steam. By vote the

subject was referred to the committee on subjects with a view

of further work in the same direction.

Cylinder Fastenings.—This report was accompanied by a

supplementary report by Mr. J. E. Sague, being substantially

a minority report, which resulted from impossibility to hold

a meeting of the committee. The discussion was opened by
Mr. R. Atkinson, who several years ago had found the neces-

sity for better securing of cylinders to smoke boxes, and now
used 21 bolts for this joint, and he had also found it necessary

to reinforce the joints of mogul frame splices.

Mr. Henderson discussed the importance of providing for

strains while engines are pushing trains and in being lifted

in the shops. Keys between the cylinders were important to

prevent cylinders from working upon each other.

Mr. Gaines called attention to the importance of providing

for the expansion of the saddle castings, due to the effect of

the heat from the inside and the cold outside. Expansion
pockets were made in the castings to take these stresses from
the bolts.

Topical Discussions.

The Use of Steel in Locomotive Construction.—Mr. Sague
reviewed the progress of the use of cast steel. The effect

of using it was to lighten the running gear and other parts

to permit of putting more weight into the boiler. Some of

the objections to its use were noted. Increased shop labor,

delay in working in the shop, and delays due to defective cast-

ings, were mentioned. The first cost of construction was in-

creased, but the result was a gain.

Mr. Henderson spoke of nickel steel for axles to secure

lightness with reduced weight, and asked for information Ki

to the heating of journals of nickel steel axles. The question

was not answered.

The discussion then took the form of comparisons between
forged steel and iron for axles. The Coffin process for axles,

piston rods and crank pins was highly spoken of. European
practice generally employed steel in place of iron in axles,

and we would be driven to it, as Mr. Macintosh said, "by
the increasing use of steel, which rendered it difficult, if not

Impossible, to get scrap iron that would be entirely free from
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steel." Early prejudice was difficult to overcome. The use

of nickel steel was not extensive enough to warrant draw-

ing conclusions.

Electric Traction.—Mr. P. Brangs supplemented his paper

read at Old Point Comfort last year with a description of

three phase current apparatus and comments on electric trac-

tion.

The session adjourned to take a special train for Schenec-

tady, where the Schenectady Locomotive Works and the

plant of the General Electric Company were visited. The
attendance on the excursion was large, and the members
found much to interest and instruct them at both establish-

ments.

In the evening of June 21 Prof. Goss delivered a lecture il-

lustrating by aid of stereopticon the Engineering Student

at Work. It was an earnest, painstaking and able presenta-

tion of the work and the ideals of the engineer, his prepara-

tiqn for research work, his studies and practice, and the

selection of his life work. He was shown in the class room,

the laboratory and the workshop, the speaker's Intention

being to enable the members of the Association to understand

the meaning of the education of mechanical engineers. The
views were nearly all from Purdue University. The lecture

was thoughtful, instructive, suggestive.

CLOSING SESSION.

The usual resolutions were disposed of, and, acting upon the

report of the joint committee on Revision of Air Brake and
Signal Instructions, instructions were ordered that when the

pamphlet is printed it shall be stated that the revision has

the approval of the Master Mechanics' Association.

Report of the Standing Committee on Apprentice Boy.—Mr.

Bradley spoke of the suggestion that the subject should be

taken up with other societies, with a view of uniform action.

and Mr. Peck offered a resolution covering this, which was
voted down.

Mr. Wagner emphasized the value of the work of night

schools and from his experience believed that there would be

no difficulty in raising funds for their maintenance in a com-
munity where mechanics and apprentices were employed. He
had started such a school six years ago, from which gratify-

ing results were obtained. Mr. David Brown indorsed what
had been said with regard to the educational features and
thought that the report should be criticised on account of

having the boys with the men so much of the time. He would
place the boys on their own responsibility, and change them
from one machine to another until proficient, allowing them
to finally remain in the shop which they should choose.

Mr. Mcintosh believed that the committee had outlined an
ideal plan, which should be followed whenever practicable.

It should be adapted to the conditions of various shops, and
used as an outline or guide. Mr. Tonge thought that the educa-
tion should be adapted to the capacity of the boys, and be-

lieved that all apprentices should be treated alike, in order to

avoid a lack of harmony among them.

Mr. Quayle did not agree with some of the previous speak-
ers, particularly in regard to treating the apprentices all alike.

He would not have a fixed rule for progress, but would ad-
vance each one according to his fitness for the work, upon the

basis of "merit ought to win." Apprentices with technical

education were usually older than regular apprentices,

had maturer judgment and superior ability, which should
enable them to push ahead of the others, and he did not be-

lieve in holding a boy back if he had ability. The report pro-

vided a plan which could be made sufficiently elastic to meet
the conditions of any shop. Night school education was to

be encouraged, and it was noted that probably many members
of the association had been obliged to .work hard at night in

their own education.

Mr. Wm. Forsyth moved that the code should be adopted.

not as a standard, but as a plan recommended by the asso-

ciation. The code of apprenticeship was not suitable to all

conditions, and should not be adopted exactly as it stood. The
result was an indorsement of the code without making it the

standard of the association.

Suggested Consolidation of the Two Associations.—Mr. Setch-

ell read the report of a special committee, appointed to con-

sider the recommendations contained in the President's ad-

dress. The committee confined itself to the suggested con-

solidation, and favored bringing the two as.sociations under

one organization as being timely and practicable. A large

proportion of the car mileage represented in the Master Car

Builders' Association was controlled by Superintendents of

Motive Power or Master Mechanics who are members of the

Master Mechanics' Association, in which all Master Car Build-

ers are eligible to meml>ership, and there was no good reason

why all business pertaining to the construction and repairs of

engines and cars should not be transacted in one association

and at one convention. Time and expense to the railroads

would be saved, and fully as much work might be done in four

days as now in six. The committee recommended that the ex-

ecutive committee of the Master Mechanics' Association should

at once confer with the executive committee of the Master

Car Builders' Association, and endeavor to arrange for a con-

solidation, which would do full justice to both associations,

and it was provided that the President of the Master Mechan-

ics' Association should appoint a special committee, who should

also be members of the Master Car Builders' Association, to

present the subject for consideration at the next Master Car

Builders' Convention. Adopted.

Subjects for 1899.—The committee on subjects for the next

convention, which was referred to the executive committee,

was as follows:

1. A research laboratory under the control of the American

Railway Master Mechanics' Association.

2. Water purification and the use of boiler purge.

3. Cast-iron vs. steel-tired wheels for passenger equipment.

4. The advantages of the ton-mile basis for motive power
statistics.

5. What is the best method of applying stay bolts to locomo-

tive boilers, including making the bolts and preparing the

stay bolt holes?

6. Is it advisable to have flange tires on all the drivers of

mogul ten-wheel and consolidation engines? If so, with what
clearance should they be set?

7. Is it good practice to make locomotive fire-boxes with the

crown and side sheets In one piece?

8. The use of nickel steel in locomotive construction; its

advantages and proper proportion of nickel.

A motion made by Mr. Setehell was carried, authorizing the

executive committee to change the date of the meeting for

next year to suit the necessities of the association. De-
troit, Lakewood, Old Point Comfort and Denver were sug-

gested as places for holding the next meeting. The election

of officers resulted as follows:
President, Mr. Robert Quayle.
First Vice-President, Mr. J. H. McConnell.
Second Vice-President, Mr, W. S. Morris.
Third Vice-President, Mr. A. M. Waitt.
Treasurer, Mr. J. N. Barr.
ISach of the newly elected officers, except Mr. Barr, who was

absent, addressed the convention in a few words, and in the
remarks by Mr, Waitt it was made to appear significant that
a Master Car Builder had been elected an officer in the Master
Mechanics' Association. A number of the topical discussions
were laid over until next y«ar, owing to lack of time, and after

a brief address by the retiring President, Mr. Leeds, the con-
vention adjourned.

The proportion of locomotive and tender resistance to the
total resistance of trains averaging 160 tons in weight and
locomotives with tender weighing 85 tons more, as taken from
data in a very elaborate series of tests on the Northern of

France Railway, is about one-half the total, says "Engineer-
ing."
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Parlor-Cafe Car, Illinois Central Railroad-Half Plan.

Illinois Central Parlor-Cafe Gar.

Interior of Parlor.

COMBINATION CAFE, PARLOR AND BAGGAGE CARS,
ILLINOIS CENTRAL RAILROAD.

Tbc new train designated as tlie "Daylight Special" of the

IUit:ois Central Railroad, now running between Chicago and
St. Louis, includes an interesting car, which is a combination
of dining, parlor and baggage accommodations in one car. Two
of these have recently been furnished by the Pullman Palace
Car Company, of Chicago.

Th'i length of the car over sills Is 72 feet 6 Inches

Interior of Cafe Room.

and the width over the sills is 9 feet 8 inches. The to-

tal U'Ugtli is 77 feet 3 inches, and the weight is

al)out that of an ordinary Pullman sleeper. The plan view
shows that there is no front platform, that end being "blind,"

while the rear end is provided with a Pullman wide vestibule

and a Session's steel platform, with National couplers. The
lighting is by Pintsch gas, and the outside finish resembles the
standard Illinois Central equipment, the inside finish being of
mahogany.
The arrangement of the car brings the baggage compart-
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Parlor-Cafe Car.— Illinois Central Rail road.-Half Plan.

niont, a room fifteen by nine feet, at the front end. In the

rear of this is a smoliing-rootu, with five chairs and a sofa.

To the rear of this and at the left of the passageway is the

kitchen, which, though small, is complete in its appointments.

The dining-room, or cafe, is in the rear of the kitchen. It is

tAvelve feet long and has seats for twelve persons at four

tables. Beyond this is the parlor compartment, with ten

'>halrs. and the rear end is given to the ladies' toilet rooms.

A good idea of the exterior and interior of the car is given by
the half-tone engravings.

The framing is the Pullman standard, canfilever truss, with

four truss rods. The roof is also standard, with square

deck. The inside finish is of mahogany throughout, except

the b.aggage compartment, which is finished in white wood.
The ceiling is three-ply white wood, and the ceiling decoration

is in color and gold. The heating is by steam, using the

Safety Car Heating and Lighting Company's equipment, with
New York Safety couplers. The trimmings of the car are of

bronze; the brakes are by the Westiughouse Air Brake Com-
pany; the brake beams are the "Monarch"; the axles are of

hammered scrap with 4% by 8-ineh journals. Paige 38-inch

wheels are used. The wheel base of the trucks, each of

which has six wheels, is 10 feet 6 inches.

We are indebted to Mr. William Renshaw, superintendent
of motive power, and Mr. F. W. Brazier, assistant superintend-

ent of motive power of the road, for the information and to

the I'uUmau Palace Car Company for the photographs and
drawing of the floor plan.

HEIGHT OP DRAWBARS.

In discussing the question arising from the difficulty in keep-
ing withiu the limits required by law as regards the height
of drawbars, Mr. C. A. Schroyer, Superintendent of the Car
Department, C. & N. W. Ry., made the following remarks be-

fore the M. C. B. Association:

"When cars equipped with both automatic and link and pin
bars must be coupled together, the element of danger is in-

creased in proportion to the variation in height of draught
lines, due to the limited space in the opening of the knuckle
face. These conditions are changed when there is no longer
any necessity to go between the cars to use the links. I am
of the opinion that the limit of three inches now allowed by
law may safely be increased without in any way increasing
the element of danger to life or limb in handling the cars.

This being so, the questions involved, aside from the legal

ones, are of a mechanical nature, and the handling of the cars
safely in the movement of trains.

"I believe you are all familiar with the troubles, delays and
expense now occasioned in maintaining the heights required.
This is due to the amount of wear the wheels, journals and
brasses are subject to. The additional lowering due to set of
springs both permanent and under the load, the shrinkage of
sills and draught timbers, the loosening of bolts and nuts, the
bending of carrier irons, the manner of trimming load, etc., all

affect the draught line to such an extent as to lower it below

the minimum limit of cars built to 34'/i inches, thus neces-

sitating their being raised within a very short time. This in

many cases must he done in a makeshift manner, unless con-

struction is such as to enable change to be made without block-

ing. Natural wear of parts, shrinkage of timber, set of springs

are so great that cars in service two or three years require rais-

ing.

"The face of the knuckle will average in width about 9

inches. When two cars are coupled together, one of which is

the minimum height under the load, the other the maximum
height empty, there still remains 6 inches of contact between

the knuckles. The variation in the minimum and maximum
height of draught lines may be safely increased from 3 to 4^^

inches, when we have yet remaining 414 inches of contact,

when a car of minimum height is coupled to one of maximum.
I think that this will be ample for all purposes in the safe

handling of trains.

"Inasmuch as it Is not necessary for brakemen to go be-

tween the cars in coupling, there is no element of danger in the

switching yards. All of the railroads are doing their utmost

to keep the draught lines within the limits required by law,

and yet statistics show that many cars in service to-day vary

much from the requirements, due largely to the conditions

mentioned above, and multiplied by the manner of loading

and the condition of tracks. I know of no trouble being oc-

casioned by variations of 4% inches, and believe that auto-

matic bars as constructed to-day will permit of a safe varia-

tion of the amount mentioned above when all cars in service

are so equipped.

"I have said nothing regarding the heights of drawbars or

the percentage of drawbars, the lines of which are above the

the maximum or below the minimum. We have found much
difficulty in getting cars of the proper height. We have fur-

nished drawings to one manufacturing concern, and when the

car was completed the draft line was just right. 34% inches.

In the case of another company the draft line was nearly
three-fourths of an inch above. The discrepancy was brought
about by one-eighth of an inch here and one sixteenth of an inch
there, and these small deficiencies are hard to overcome in

the construction of a car. I wish it covdd be found possible to
have the limits increased from three to four and one-half
inches."

The proportion of large ships in the English navy is not

nearly as great as is generally supposed. Sir William H.

White, Chief of the Construction Department, in an article in

the "Nineteenth Century," says: "Taking the 190 ships of the

English navy. It may be interesting to arrange them according

to displacement tonnages. There are 22 ships over 14.000

tons; all but two are battle ships; the exceptions are the

"Powerful" and the "Terrible," cruisers. Between 12,000 and

14,000 tons there are 11 ships, seven battle ships and four

cruisers; between 10,000 and 12,000, 10 ships, two being battle

ships. Twelve cruisers are from 6,500 to 9,100 tons, 24 between

4,000 and 5,800 tons, 46 between 2,000 and 4,000 tons. Between

1,000 and 2,000 tons there are 22 vessels, and 43 are less than

1,000 tons. Little more than one-fifth of the total number are

over 9,000 tons."
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NORFOLK & WESTERN INSTRUCTION CAR.

By G. R. Henderson, Mechanical Engineer, N. & W. Ry.

This car was intended for giving instructions at different

points on the road to the various classes of employees. It can

be used not only for instruction in regard to air brake ap-

paratus, but also for the different systems of heating and

lighting in use by this road. The car was originally a single

side door baggage car 40 feet 9% inches over end sills by 9

feet 9 inches oyer side sills. The old arrangement of the doors

and windows, consisting of a door at each end, a sliding

door four feet wide at the center, and four windows on each

side of the car has been retained. Entering at one end of the

car immediately to the right is a toilet room, and joining this

is a desk for the instructor, who will have the car in charge.

Beyond the window which lights the desk is a complete outfit

of the commingler storage heating apparatus In working or-

means of suitable cocks the manipulation of the engineer's

valve on the locomotive will apply the brakes in the instruc-

tion car.

Near each of these various working parts is located a sec-

tional model of the various fittings, so that the operation can

be understood by an examination of the "intestines" of the

model. Beyond this working apparatus is a sectional model

of an 8 inch air pump, and the head of a 9% inch air pump.

There are also various diagrams attached to the side of the

car illustrating the different parts employed. Connected with

the working outfit is also a train signal valve and whistle,

operated by five lines of pipe attached to the ceiling of the

upper deck; all have independent whistle valves, and are all

connected to operate the whistle in the locomotive equipment.

Returning on the other side of the car, we have in the corner

a small work bench and vise, and adjoining this five freight

Norfolk & Western

der, which has the commingler and all the working apparatus

elevated from the floor so that it can be freely inspected on

all sides and operated by the classes being instructed. Se-

cured to the wall over this working outfit is a sectional moael

of the commingler, which has the various cocks and valves

connected to a section of pipe line, showing the valve at the

end of the car and the steam hose. Above this on the wall

or side of the car is fastened one of the illustrated cards of

instruction for working the commingler storage apparatus

This type of apparatus is used in heating the passenger cars of

this company.

Beyond this is located a stove for heating when steam is not

available, and adjacent to the stove is a model of the Leach

sand apparatus, which is used on many locomotives. Beyond

the side door at the center of the car, on the same side, is

located the locomotive and tender equipment of the air brake

apparatus, consisting of a reservoir, air pump, governor, en-

gineer's valve, two driving brake cylinders, and tender brake

cylinder, with proper auxiliary reservoirs, triple valves, etc.

The piping is so arranged that the air pump can be worked
by compressed air from an attached engine or the air of the

engine can be forced directly into the main reservoir without

passing through the air pump. This will be readily understood

by the photograph, in which the lower pipe in the upper corner

on the side of the car supplies the air from the engine. By

Ry. -Instruction Car.

car brake cylinders and reservoirs secured to the side of the

car in a vertical position, coupled up for working, and one
cylinder and reservoir cut in section. Beyond this is a pas-

senger car brake cylinder, with its detached auxiliary reservoir,

the whole equipment being connected with six lines of train

pipe supported from the upper deck and provided with proper

cocks and couplings. In order to show the effect of additional

length of train pipe, two additional reservoirs are plac'ed under

the car, connected with the train pipe by the vertical pipe

which will be seen running down the side of the car.

Continuing on the same side, at the center door we have

a sectional model of a locomotive lubricator and adjacent to

that a direct steam heating coil, which illustrates the method
employed in heating baggage and postal cars. This is also

connected with the steam train pipe under the car, in the same
manner as the commingler storage system is connected on the

other side, and together with the latter illustrates the two
methods of steam heating in use on this road. A sectional model
of a Monitor injector, with dragram showing the different parts

numbered is next in order, followed by the regulator, gauges,

etc., of the Frost system of lighting by means of compressed

air. A pipe leads to two carburetors on the roof, one of which
supplies a Gordon-Mitchell, and the other a Slemens-Lungren
lamp in the center of the car, as will be seen in the photo-

graph.
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It is the intention later to provide a vertical boiler for operat-

ing all this rquipment, Ijut l:or the present this has been omit-

ted, and power must l)c supplied by the locomotive eouph'd to

the car. This arrangement of having all the apparatus on the

sides of the car gives a great deal more room for the instruc-

tion classes, and this can be readily appreciated by those who

have used cars in which the center is filled by freight car

brakes.

The spacious and roomy appearance of the car is well shown

by the photographs, yet it must be borne in mind that this

car is only 47 feet long.

THE STRENGTH OP TIMBER—A DISCOVERY.

A direct relation lictwcen the compression and transverse

strength of timber has been discoverd by Mr. S. T. Neely, an

engineer engaged under Mr. B. E. Fernow in the investigation

of strength of timber for the Government. Mr. Fernow de-

the position of the neutral plane at any time until rupture, and
has also shown how to calculate from a I'ompression test the

beam strength at rui)ture.

Other important results and deductions from these series

of tests may be stated as follows:

1. Wood testing should be done preferably on green or soaked

timber, thus eliminating the variable influence of moisture on
strength, which begins to assert itself when the moisture is

below ,32 per cent.

2. A well-planned series on small laboratory sizes furnishes

more reliable standard and average values for practical use

than tests on large beams and columns. This conclusion is

the result of some 60 tests on large beams, and over 100 tests

on large columns, compared with over 1,000 tests on small

pieces cut from them.

3. The best size for compression pieces to furnish the most
uniform results is a cube of 2 or 3 inches.

Norfolk & Western

scribed the results in a paper before the American Institute

of Mining Engineers, from which the following paragraphs

are taken:

1. It is established by theory and by extensive experiments

that, in a beam loaded in the middle, the distortions are not

only proportional to the load, but are equal on the compres-

sion side and the tension side of the neutral plane until the

elastic limit has been reached.

2. From the study of strain-diagrams and data of several

thousand tests it appears that the elastic limit of a beam has

been reached when the extreme fiber-stress becomes equal to

the compression strength of the material; in other words:

3. The cross-bending strength at the elastic limit is prac-

tically equal to the compression strength at failure, and we
need only to determine the latter to have at once a sale basis

for the designing of wooden beams.

This is the practical result: That the necessity for tests is

reduced to a minimum, and no doubtful formula need be in-

troduced in utilizing the test data. Since no beam should be

designed to be strained beyond its elastic limit, nothing but

the compression strength needs to be known for practical pur-

poses.

Nevertheless, Mr. Neely has followed up the further behavior

of the beam to rupture, has developed methods of determining

Ry.— Instruction Car.

4. A difference of 10 per cent, in compression-strength values

for conifers, and of 20 per cent, in hardwoods, cannot be con-

sidered as a valid difference for practical purposes, being

chargeable to the natural variability of the material.

5. Wood compressed across the grain increases in strength

comparatively, and does not lose its strength in endwise com-

pression, pieces compressed to 50 per cent, of their original

height exhibiting as much compression endwise strength as

uninjured ones.

CAR SIDE BEARINGS.

Owing to the constantly increasing loads carried by freight

cars, the question of whether the center plate should carry the

whole load or should the side bearings be utilized to sup-

port portions of it, has become an important one, in which

forms of frictionless side bearings are involved. In consider-

ing the objection to running cars with ordinary side bearings

when these are in contact, Mr. A. E. Mitchell offered the fol-

lowing interesting figures before the Master Car Builders' As-

sociation at the recent convention, which we shall comment

upon in a later issue:

•On the question of side bearings I have some data that may
be of interest to the association. In November, 1897, we made

a test with a dynamometer car on two trains, one of which
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weighed 2,115 tons, and the other 2,114 tons, a difference of

only one ton. The percentage of cars equipped with Fox
trucks and metal body bolsters in one train was 100 per cent.,

all of which were center bearing. The other train was com-

posed of diamond trucks and wooden body bolsters, only 12

per cent, of which were center bearing. There was no wind

blowing, and both days on which the tests were made were as

nearly alike as possible. The make-up of the trains was as

follows: Number of cars in the first train, 22; in the second,

23; number of loaded cars in the first train, 21; in the second

train, 22; number of empty cars in each train, 1. Length of

first train, 834 feet; length of second train, 866 feet. Average

drawbar pull, pounds per ton in first train, 12.84; in second

train, 13.89, or 7.6 per cent, decrease In favor of first train.

The average speed, miles per hour, first train, 11.97; second

train, 11.13, an increase in favor of the first train of 7.5 per

cent. The average boiler pressure, pounds per square inch,

first train, 128.7; second train, 127.03. or an increase in favor of

the first train of 1.1 pounds. The average reverse lever posi-

tion, number of notch in the first train, 10.17; second train. 9.3,

or an increase in favor of the first train of 9.3 per cent. The
average coal burned per hour of actual running time, in pounds,

first train, 2915.4; second train, 3177.5, a decrease in favor of

the first train of 8.3 per cent. These figures show you the

enormous saving which can be made if the cars are all center

bearing."

PATENTS IN CHINA.
There is no patent office in China, and there is no treaty on

the subject of patents between the United States and China.

Minister Denby, writing from Peking, last February, said that,

should disputes relating thereto ai'ise between American citi-

zens in China, they would be tried before the American con-

suls and decided according to the law of the United States. A
patent held valid in the United States would be so held in

China in all cases in which Americans are interested.

With regard to native Chinese, they stand in all these mat-
ters in the same relation to American citizens as the in-

habitants of any foreign country. The international recogni-

tion of rights to patents, trade-marks, etc., depends entirely

on treaties. In the absence of such treaties, there is nothing
to prevent American books being reprinted, American trade-

marks copied and native products sold under them and Ameri-
can patented goods reproduced by native workmen. The native

laws, however, give remedies for fraudulent representation or
obtaining money under false pretenses. I have on several oc-

casions applied to the Chinese Government to furnish protec-

tion against the fraudulent use of American trade-marks. In
each case energetic action has been taken by the local magis-
trates, and the perpetrators of the frauds have been punished
and damages assessed.

Beyond such preventive action, I do not see how under exist-

ing treaties and laws the Government of China can do any-
thing.

As between Americans and foreigners, these rights in China
would depend on any treaties which the respective govern-
ments may have entered into regulating the protection to be
afforded by their respective countries.

There is no objection to your selling to any railroad com-
pany the right to use your patent Should the patent be after-

ward used by any other person without the right having been
granted by you, you should appeal to your consul for redress.
He would, if necessary, bring the matter to the attention of
the legation.

TOOL RACK FOR FORGE SHOP—PHILADELPHIA &
READING RAILWAY.

A convenient rack to hold all anvil and long-handled black-
smiths' tools, with a drawer for sand and borax and a cast iron
vessel for water, is a good thing in forge shops. The one illus-

trated is in general use at the Reading shops of the Philadel-

phia & Reading, and was made from a sketch drawn by Mr.

E. E. Davis, assistant superintendent of motive power of the

road, some twenty-six years ago, while he was working in a

blacksmith shop during a summer vacation. The sketch re-

cently turned up in a search through some old papers, and

was put into practical use at once, the result being so satis-

factory as to warrant showing it to our readers.

The rack has three legs carrying at the top ends a flat plate

perforated to receive the shanks of the anvil tools, while the

handles of the hand tools are thrust between two circular rings

of % inch round iron surrounding the plate, and supported by

lugs, which in turn support the plate from the legs of the

stand. The top plate is 31 inches high, and about 18 inches

from the floor a second perforated plate is supported, under

which are two drawers, one for sand and the other tor borax.

The whole thing is cast iron except the two rings, and under

the rack is a cast iron water bucket. The saving of time of

I
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not been available to replace cast iron in such details as driv-

ing wheel centers and foot plates. In cast steel we have a

material which can be obtained with a minimum tensile

strength to 90,000 pounds or more with a corresponding re-

duction in ductility. The best quality of cast steel for various

locomotive details has not yet been fully determined, but in

practice steel of nearly the lower limit of tensile strength

appears to be preferred. It would be interesting to hear the

opinion of steel makers on this point. Aside from the aim of

saving weight, cast steel is used for many details in which cast

iron had proved deficient in strength, such as the main wheel

center of six and eight-wheel coupled freight engines, driving

boxes and crossheads. Cast steel is also being widely used

to replace expensive forgings, and it then permits greater

latitude in design than is possible with forgings, and there-

fore secures a better job.

"It is interesting to note, however, that flanged and forged

steel can be used in some cases to better advantage than cast

steel, especially in boiler construction for dome rings, caps, etc.

The advantage of cast steel is so well known that it may be

profitable to mention some of the objections to its use. Cast

steel has a greater shrinkage than iron, and is therefore more

liable to strain in casting and consequent defects. Its rough

finish, compared with cast iron, involves more expense in pre-

paring the surfaces for the painter, and more imperfections for

the latter to fill and cover up. The hardness and toughness

of cast steel increase machine shop labor, and mean more tools

for a given output. An important element to consider is the

delay in locomotive manufacture and repairs caused by the

extra time required to make steel castings as compared with

iron, and the vexatious delays caused by castings which de-

velop defects in machining. It is but fair to say that most

of the above objections, though still serious, are being rapidly

lessened by the great improvements in steel making and by

the increase in capacity of the steel foundries.

A LOCOMOTIVE BOILER FLUE SWAGE.

The accompanying engraving illustrates the construction of

a swage for preparing locomotive boiler flues for safe ending.

It was devised by Mr. R. M. Galbraith, General Master Me-

chanic of the St. Louis Southwestern Railway, and is used

in the shops at Pine Bluff, Ark. The flues to be safe ended

are heated at one end and entered into this block. The flue is

then driven home, to the bottom of the block, by striking it

upon an anvil. The swage block gives a perfectly round end
to the flue and reduces its diameter to the proper amount
when it is removed for use upon another flue. The engraving

sho-irs the dimensions and the form of the swage.

LIFE OP WOODEN BRIDGES.

In a discussion of the subject of wooden bridges at a re-

cent meeting- of the employees of the bridge and building de-

partment of the Chicago, Milwaukee and St. Paul Railway,

Mr. E. S. Meloy said:

I have begiin the compilation of the life of over 100 miles

of wooden bridges of the class above mentioned, from which

the following Is extracted: The life of floors on pile bridges

ranges between 7 and 11 years, the average being 9 years and

1 month. The percentage of renewals for the dlfforent ages are

as follows: Renewed under 7 years, 3.1 per cent.; renewed in

7 years, 7.7 per cent.; renewed in 8 years, 14.9 per cent.; re-

newed In 9 years, 28.7 per cent.; renewed In 10 years, 31.6 per

cent.; renewed in 11 years, 10.7 per cent.; renewed after 11

years, 3.3 per cent. Our Howe truss spans are subjected to

much the same conditions that regulate the life of the pile

bridges, and the average life of 281 .spans, renewed during the

past 9 years. Is found to be 9 years and 6 months, being only 3

months greater average life than pile bridge floors.

Floors on Iron bridges are subjected to fewer of the elements

that tend to terminate the life of bridges than any other class,

and the records of floors on 57 spans give an average life of

10 years and 2 months.
Concerning the life of wooden culverts, we have the rec-

ords of over 6,000, which give an average of about 11 years.

The greater portifm of these culverts were built of new tim-

ber, but the policy now is to u.se only good second hand tim-

ber, and as our culverts built on this plan have all been con-

structed within 9 years, we cannot make a comparison be-

tween now and old timber.

In burning coke under steam boilers in order to overcome

the smoke nuisance, many trials have been unsuccessful as re-

gards economical working, and Mr. H. W. Spangler, writing In

"Cassier's Magazine," tells some of the reasons. Coke being

nearly pure carbon, requires a great deal more air per pound

of fuel than coal does, and it also requires a deep bed of fuel,

no fire being more difiicult to restore to good condition after

running low than a coke fire. There is little flame to coKe,

and the most valuable heating surface is directly over the

fire. The heating surface in tubes may be smaller and the grate

should be larger for coke than for coal. About two-thirds aa

much colte as coal may be burned per square foot of grate per

hour in ordinary running, and from 30 to 40 per cent, of the

grates should be open for the admission of air. It is also neces-

sary to keep the plates over the fire cleaner than is required

for coal burning.

"Aerial Rope Railways" was the subject of a paper read

recently before the Liverpool Engineering Society by Mr. J.

Walwyn White. It had special reference to the traffic between

Liverpool and Manchester, and was reported by "The Engi-

neer" as follows: "The system of carrying the loads in the

air by means of aerial ropeways seemed to meet certain of the

conditions. It did not interfere with ordinary street traffic,

while it avoided all questions of compensation for severances,

purchase of costly land, or building costly bridges. Only a

small foundation was needed about every 300 ft., where sup-

porting standards were placed, and he would use a separate

rope for each span of roadway, thus evading some difficulties,

and no rope was called to bear a greater strain than was due

to the maximum load ever upon one span at a time. There

were special advantages in the case of electric haulage. An
automatic and effective absolute block system was provided,

the passing load making its own electrical connections, and

no load getting within a clear span of the load in front or be-

hind it. The goods were to be loaded on a loose top on the

horse lorry, and this with its load would be lifted and hooked

on to the ropeway carrier. The ropeway could transport 6,000

tons per day at a working speed of five miles an hour.

Branches could be taken off to supply intermediate towns. He

would place a high signal tower every five miles and in tele-

phonic communication with each other. He estimated the cost

of thirty-five miles of double lines between the two cities, with

complete outfit, at $1,800,000, and calculated a net profit of

$300,000 a year, or sufficient to pay a dividend of ISV^ per cent,

on the cost, without reckoning some of the probable sources

of profit lie mentioned."

Electrical power transmission has been decided upon by the

Russian Admiralty, for use in all warships, for raising am-

munition, loading and working the guns and similar purposes.
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COnnUNICATIONS.

FIRST STANDARD GAGE LOCOMOTIVE IN CHINA.

Editor "American Engineer:"

Tlie difficulties met with in the first introduction of the steam
locomotives are not without their counterpart in China, and I

believe your readers will be interested to know about the first

Chinese locomotive.

The Chinese Engineering and Mining Co. had opened their

c'oaJ miines at Kai-ping, eighty miles from Tientsin, with which
it is now connecited by rail. In those days there was no railway

and the mines were eighteen miles from navigable waters.

Moreover, a canal could only be carried to within seven miles of

The "Rocket of China."

the mines. After much delay and governmental expense per-

rrtission was granted by H. I. H., the Son of Heaven, for the

construction of a tramway from the mines to the head of the

canal at Su-Ko-chung. This tramway was to be operated by
mules, ponies and Chinamen. No permission for the use of a
locomotive could be obtained, consequently as none could be or-

dered from abroad the chief engineer decided to build one with-

out permission and then prove to the Chinese its superiority

over mules, etc. The object was not to build a first-class loco-

motive, but to build, at as slight a cost as possible, a locomotive

that would serve as an object lesson. The photograph shows
the result.

The boiler was taken from an old English portable engine.

she made 12,000 miles and Is now a fixture in the railway shops,

her only duty being to run a pump.
There is now in operation over 300 miles of railway, with some

sixty modern locomotives, with thousands of miles of projected

lines that will soon be under construction. All of the locomo-

tives for the Peking-Tientsin line are American, by the Bald-
win LKDcomotive Works. The photograph shows one of these

fast passenger engines, with driving wheels seven feet in diam-
eter. The photographs are of the same scale, and the two illus-

trate very correctly the progress made by China during the

last few years. ANDREI KMITA.
Peking, February 5, 1898.

DRAFTSMEN FROM TECHNICAL SCHOOLS.

American Engineer:

Referring to your editorial inquiry in April issue for the

reasons for the lack of good detail draftsmen, I submit that

there are two principal reasons.

First, InsufBciency of technical school training. There is

little justifiable excuse for this, as the schools are chiefly in

industrial centers where it is easy to duplicate the conditions

of actual drafting room service. Equipment is ample, even

luxurious, but au essential thing very frequently lacking is a

true ideal of service. The ideal draftsman is, like the mathe-

matician, a man of fine scholarly attainments, satis-

fied with achievements in a field which cannot be

popularly understood, nor have any part in common
notoriety. It is the -most quiet, elegant and brainy part

of engineering. But our schools are on a basis of appeal to

popularity. The ideals which they make most prominent are

those of a prosperous contractor and the hustling man of

affairs, a sort of advertising apotheosis of engineering which

makes for padding and sciolism. These ideals, which are very

persistently taught, are not productive of the mental qualities

of a good draftsman.

Second, The absorption of much of the best drafting talent

in selling and executive business. A draftsman may prepare

designs which are the making of a successful factory, but after

the patterns are completed his work as a designer in that con-

nection is done. The clerk, a man of lower capabilities, is

continually needed in the business, but the draftsman must

either seek a new connection and slowly win the confidence

of a new set of associates, only to repeat the experience again

Modern Baldwin Locomotive for Peking-Tientsin Line, China.

The cylinders, 8 by 15i/4 inches, were from a winding engine. Thg
driving wheels were of American chilled iron, 30 inches in di-

ameter, and purchased as scrap. The frame and channel irons

were taken from an old headgear of No. 1 shaft. The wheel
base was 8 ft. 4 in.ifhe weigtht on drivers 6 tons. The engine

had side tanks and end coal bunkers, one motion pump, one

donkey pump and Stephenson's link motion. The cost completed

for labor and other than old material was $540.

The locomotive was run for the first time on the centenary of

the birth of George Stephenson, and very naturally was chris-

tened the "Rocket of China," On November 8, 1881, the first

trip over the main line was made, a run of seven miles and re-

turn, with two coal cars full of delighted officials. After that

and again, or he must become a manager of manufactures or
sales. As such he may have an excellent career, but the
draftsman is lost.

The ideal draftsman, then, who excels in his work and loves
it for its own sake, must adhere to it with great singleness

of purpose. He must oppose the ideals of the schools, and
the temptations of business promising more in wealth and
permanence. So when advertisers look for him he is found
to be no longer in waiting, and they must content themselves
with training to their requirements some young man who ex-
pects to use the drafting table as a stepping stone to the office

desk. CHARLES H. FITCH.
Chicago, 111., May 29, 1898.
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VALVE MOTION FOR STEAM MOTOR CAR—DETROIT &
LIMA northp:rn railway.

Tlio interesting arrangement of the valve year of the steam

motor car built l)y the Baldwin Locomotive Works for the De-

troit & Lima Northern Railway, was mentioned in the descrip-

tion of that car in our April (1898) issue, page 135, and the con-

struction of the gear is shown more fully by the accompanying
engraving. The arrangement is patented. Its chief object

was to bring the linlis up into the body of the car, rendering

them accessible and protecting them from the dust. The short-

ness of the wheel base and the |)roximity of the axle to the

ground made it specially desirable to protect the links, and

It was considered important to use a modification of the ordi-

nary Stevenson link motion.

The eccentrics are on the forward driving axle and work ver-

Aprll. In all, nineteen air compre'seors were sold for operating

pneumatic stone tools, chipping and calking tools, air hoists,

etc.; nine air compressors for moving and elevating acid and
chemical .solutions; four air lift pumping plants were Installed

and placed in operation; three air compressors were furnished

to rubber works for removing hose from mandrels, testing hose
and inflating tires; one compressor was supplied for the pneu-
matic transmission of me.ssages; two for oil burning plants;
three for racking oft beer in breweries; one for spraying brick
in the process of manufacture; and six for unusual applications
of compressed air power. In addition to this number of air
compres.sors furnished for domestic use. four were exported to
Kurope for operating pn»-umatic shop plants. Among the orders
of especial interest included in the above summary may be
mentioned the plant installed at the navy yard. HriKiklyn, New
York, for supplying pneumatic drills, paint machines and ham-
miMs. and one furnished to the Yarrow .Ship Yard, London, for
operating pneumatic tools. Another installation of interest is

the compressor at the Dunn Building, New York, which sup-
plies compressed air dusting nozzles for cleaning the iron grill
work of the elevator shafts. Among the orders now in hand la

Valve Motion—Baldwin Steam Motor Car^

tlcally like those of a marine engine, the links being horizontal.

The axle carries a tearing from which an arm projects upward
to a clamp on the boiler, through which its upper end passes

with freedom for vertical motion, and a bar pivoted on this arm
fixes the position of the link block. The motion of the link

block is imparted by a rod and rock shaft to a slotted cross-

head running on guides placed between the bars of the frame

and from this the valve rod passes to the valve stem. The
rock shaft is journaled in a second arm projecting from the

bearing on the axle. The slotted cross-head allows vertical

motion to take place between the axle and the frame without

affecting the length of the valve connection. The links and the

rock shaft bearings move vertically with the axles and the

valve rods move with the frames to which the cylinders are

attached.

The device Is a simple one and it appears to fulfill its objects

admirably.

a large compressor for the Bath Iron Works, Bath. Me., ta

operate pneumatic tools.

WIDE RANGE OF COMPRESSED AIR.

There can be no more convincing commentary upon the wide
range of applications of compressed air power th.an the sales

report of the Clayton Air Compressor Works, Havemeyer
Building, New York, for the months of February, March and

The rapid acceleration of trains is one of the advantages
sought in the application of electric traction to suburban lines

of railroads. Rapidity in starting and fair maximum speed
will increase the average speed for service that requires fre-

quent stops, far beyond that possible with high maximum
speed and low acceleration. It is reported that the schedule

proposed for the Chicago suburban lines of the Illinois Central

contemplates an acceleration of 40 miles per hour In 20 seconds

after starting and it is understood that the electrical com-
pf-.nies are figuring on this basis. Such a rate of acceleration

would be almost ideal from the standpoint of the passenger,

but there are other considerations, such as the size of the mo-
tors and the load line at the power house, that prompt the

question whether it is not possible to go too far. or too fast,

even in such an important improvement as this. The motors
for rapid acceleration must be large and the load on the gen-

erators heavy at starting and almost nil afterwards, and this

comprises a very expensive distribution of power, that would
only be economical with an enormous number of train units,

a condition that does not exist on such railroads. Good engi-

neering and good business management would seem to recom-
mend more moderate acceleration and better conditions for

economical operation. The "experience of the Metropolitan Ele-

vated in Chicago points to the advisability of using moderate
acceleration.
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PERSONALS.

Mr. \\rarren. G. Purdy has been elected President of the Chi-

cago, Kbck Island & Pacific.

Mr. J. R. Slack has been appointed Mechanical Engineer of

the Central Railroad of New Jersey.

Mr. J. C. Whitridge, Associate Editor of the Railroad Gazette,

has received the degree of Mechanical Engineer from Purdue
University.

Mr. Herbert Roberts has been appointed Superintendent of

Motive Power of the Norfolk & Southern, succeeding Mr. G.

R. Joughins.

Albert P. Massey, Mechanical Engineer of the New York Air

Brake Company, died at sea on June 5, on the way to Europe,
at the age of 56 years.

Mr. J. J. Thomas, Jr., has been appointed Master Mechanic
of the Montgomery Division of the Mobile & Ohio Railroad,

with office at Tuscaloosa, Ala.

G«n. Robert J. Stockton, President of the United New Jersey

Railroad & Canal companies, died at his residence in Trenton,

N. J., May 5, at the age of 66 years.

Mr. G. W. Seidl has been appointed Master Mechanic of the

Baltimore & Lehigh, with headquarters at Baltimore. The
office of General Foreman of Locomotive Repairs has been
abolished.

Mr. James M. Naughton has resigned as Superintendent of

Motive Power of the Wisconsin Central to accept the position

of Superintendent of the Brooks Locomotive Works at Dun-
kirk, N. Y.

Mr. J. W. Marden has been appointed Superintendent of Mo-
tive Power of the Pitchburg, to succeed Mr. John Medway.
Mr. Marden has been Master Car Builder of the road for a

numlrer of years.

Mr. J. W. Gardner, recently connected with the Sterling

Boiler Co., and for a long time Western Manager for Manning,
Maxwell & Moore, has accepted a position in the sales depart-

ment of the Sargent Co.

Mr. George Westinghouse has been elected an honorary
member by the German Society of Locomotive Engineers,

which has about 14,000 members, "as a recognition of his

services to transportation by the invention of his railroad

brake."

Mr. E. S. Marshall, formerly manager of the Railway De-
partment of the Missouri Malleable Iron Co., has resigned to

become general sales agent of the Missouri Car & Foundry
Co., with office at St. Louis.

Professor H. Wade Hibbard, who has for several years been
at the head of the railway mechanical engineering department
of the University of Minnesota, has recently been appointed
principal of the new Graduate School of Railway Mechanical
Engineering of Cornell University, Ithaca, N. Y.

Timothy Case, formerly General Superintendent of the Green
Bay, Winona & St. Paul, died suddenly in Chicago, May 9. He
was born in Middlebury, Vt., in 1823, and began his railway
career in 1849 as foreman for the contractors constructing the
Hamburg tunnel on the Hudson River Railroad. Since March,
1885, he has lived in Chicago

Mr. Boone V. H. Johnson has been appointed Assistant En-
gineer of the Safety Car Heating and Lighting Company, at

St. Louis, in place of Mr. W. H. Hooper, promoted to the posi-

tion of General Agent of the same company at Chicago. Mr.

Johnson was formerly with the Pullman Company, and re-

cently with the New York, New Haven & Hartford Railroad

Company, at New Haven, Conn.

Mr. R. F. Hoffman, who has tor the past year held the posi-

tion of Mechanical Editor of the "Railway and Bngineeriug Re-

view," has recently resigned to engage in special mechanical en-

gineering work in the motive power department of the Atchi-

son, Topeka & Santa Fe Ry. His many friends will join us in

wishing him success in his new position. Mr. Hoffman's atten-

tion will be concentrated on the use of locomotive fuel.

Mr. Edward L. Coster has been appointed Assistant in

Mechanical Engineering at Columbia University, New York

City. He has tor a number of years been a careful student of

mechanical railway subjects, and Is an honorary member of the

American Railway Master Mechanics' Association, and an as-

sociate member of the American Society of Mechanical Engi-

neers. He will have direct chai'ge of the new Columbia loco-

motive testing plant during its construction and aftei'ward.

Mr. E. G. Allen, for the past five years General Superinten-

dent of the Old Colony system of the New York, New Haven &
Hartford, has resigned. Mr. Allen has been in railroad service

for 33 years. In 1891 he was made Superintendent of the Cen-

tral Division of the Old Colony Railroad and when that road

was absorbed by the New York, New Haven & Hartford in 1893

he was appointed General Superintendent of the Old Colony

Division.

Mr. G. R. Joughins, heretofore Superintendent of Motive

Power of the Norfolk & Southern, has been appointed to suc-

ceed Mr. Francis R. F. Brown as Mechanical Superintendent

of the Intercolonial of Canada, recently resigned. Mr. Brown

was born and educated in England, and began railroad work

there in 1863, on the Great Northern Railway. He has had an

exceptionally wide and successful experience in England, India

and Canada, and is an accomplished civil and mechanical en-

gineer as well as locomotive superintendent. His successor,

Mr. Joughins, is well known in this country, especially with

regard to his designs in metal car and truck construction.

Dr. Charles E. Emery, one of the foremost and best known
American Mechanical Engineers, died in Brooklyn, N. Y., June

1. He was born in Aurora, N. Y., in 1838, and was educated

in that State, showing a tendency toward engineering pursuits

when very young. He had some experience in a railroad draft-

ing room, and in a country foundry and machine shop, and also

studied law. In 1861 he entered the navy as Assistant Engi-

neer on the steamer "Richmond," and remained in the service

in sea or experimental work until 1869. He was afterward

consulting engineer to the U. S. Coast Survey, and did a great

deal of original test work on steam engineering subjects. His

greatest work was the design and construction of the plant of

tile New York Steam Co., of which he was Chief Engineer and

later General Manager. For the pa.<vt 10 years he has been

engaged in general consulting work, and his services have been

in great demand. He was prominent in the engineering so-

cieties and was awarded the Watt medal and Telford premium

by the Institution of Civil Engineers (England). He was a

highly accomplished engineer, a keen observer, a thorough

student and ready speaker, especially on engineering subjects.

His delightfully courteous way of speaking of and to those

who disagreed with his views was a characterisitic that struck

many who did not have the benefit of a personal acquaintance.
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TWO NEW MACHINES—THE NILES TOOL WORKS. AIR MOTORS-

The two machines shown in these engravings are new pro-

ductions of the Niles Tool Works Co., Hamilton, Ohio.

The first is a duplex horizontal milling machine, built for

heavy work, and is powerfully driven and geared, the cone

driving pulleys having wide faces for large belts. The bed of

the machine has two wings, upon which the uprights are seat-

ed. The uprights may be adjusted laterally without disturbing

their alignment, thus providing for a wide range of work. As the

wings are cast in one piece with the bed, the adjustment of the

uprights does not affect their rigidity. The spindles are large

and liollow and run in bronze bushings, provision being made
for taking up end thrust and wear. The spindle heads pre-

sent large square surfaces to the uprights, and are, as is also

the table, square gibbed. Both uprights and bed are extremely

heavy, well proportioned and heavily ribbed, and the metal

-METROPOLITAN STREET RAILWAY, NEW
YORK.

The Metropolitan Street Railway Company has made a con-

tract with the American Air Power Company for the equipment
of the Twenty-eighth and Twenty-ninth street line. New York
city, with the Hoadley-Knlght air motor. The contract Is for

the complete equipment. Including twenty cars, which will be

of the same type and external appearance a-s the Broadway
cars. A new power houee will be built on the property of the

Metropolitan Company in West Twenty-third street, opposite

the Pennsylvania terminal. The air compressor for which order

has been placed Is of 1,000 hor.se-power capacity, and Is of the

Ingersoll-Sergeant Four-Stage SIngle-ActIng type, provided
with intercoolers between each pair of cylinders, and a final

cooler after the fourth stage cylinder. The air cylinders are to

vertical, and will be set underneath the engine, which Is a
vertical cross-compound condensing Keynolds' Corliss engine,

built by the E. P. Allis Company. Air will be compressed to a

Fig. 1. -Duplex Horizontal Milling Machine. Fig. 2.-Vertical Milling Machine.

THE NILES TOOL WORKS. HAMILTON, OHIO.

is distributed to withstand the strains due to heavy cuts. The
shafts and gears are of ample proportions, and all gears are

cut from the solid. The table has power feed and power quick

return. All handles for controlling the movements and feeds

of the machine are placed within convenient reach of the oper-

ator, thus enabling him to watch his work, while using the

handles for throwing in or reversing the feeds or for stopping

or starting the spindles. The lubricant used in cutting is col-

lected in suitable troughs and led to a reservoir in the bed.

The second, known as the "No. 6 Vertical Milling Machine,''

is specially intended for use in railroad shops for milling links

and general profiling worlc, the appearance of the machine

being clearly shown in the engraving. The spindle is driven

direct by belt for fast speeds and by back gears for heavy

work. The maximum distance from the table to the end of

the spindle is 26 in., the distance from center of spindle to

column 24 in., the diameter of the circular table 42 in., longi-

tudinal traverse of table 20 in., and the transverse traverse

of table 32 in. The driving cone pulley has four steps for a

41/2-in. double belt and cross; longitudinal and circular feeds

are provided, arranged so as to be operated from the front or

side of the machine. The facilities for profiling work are ex-

cellent, owing to the longitudinal, cross and circular feeds of

the circular table, which may be operated by power or by

hand.

suitable pressure and will charge the cylinders or bottles used
In the cars.

The American Air Power Company, which was formed by the

combination of the Hoadley-Knight and Hardie Comoanies, has
a capital of $7,000,000. Its relations with the Metropolitan Com-
pany have been very intimate, and for several months past i>art

of the power-house at 146th street and Lenox avenue has been
used by the Air Power Company for experimental work. Sev-

eral cars have been equipped with air motors there, and have
been successfully run over the Lenox avenue line.

A handsome furniture car made by the Northern Pacific

Railway Company at its shops in South Tacoma, Wash., will

soon go forward and be placed on exhibition in Omaha. It is

a fine advertisement of western coast lumber. It is forty-two

feet in length, with a capacity of 70.000 pounds. It is finished

in oil, and is built of fir, cedar, and spruce, with a little oak
used in the door-frames.

Thirty new consolidation freight locomotives have been or-

dered during the past week by the Baltimore & Ohio Railroad,
and the order has been divided as follows: The Baldwin
Locomotive Works, fifteen with 21 by 26 inch cylinders, and
five with 22 by 28 inch cylinders; the Pittsburg Locomotive
Works, ten with 22 by 28 inch cylinders; the large engines
are for use on the mountain divisions while the others are
of the same class that are being used Ijetween Cumberland
and Baltimore.
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One of the committee reports before the recent convention
of the Master Mechanics' Association is a model in construc-
tion and execution. It is unique and presents an idea worth
copying in committee worlv in general. The report itself was
prepared by the whole committee, and signed by all of the
members. Then each member made a study of some special
branch of the subject and considered it in some one of its
bearings upon other things, and these are given in the form
of appendices, not less valuable than the report itself. We
refer to the report on higher steam pressures.

Three subjects of the many taken up at the recent conven-
tion of the Master Car Builders' Association stand out prom-
inently as those from which important results may be ex-
pected. They are the recommendation of specifications for
automatic couplers, and the allowable limits of wear in serv-
ice, the subjection of all types of triple valves for air brake
apparatus to tests by the committee having this matter in
c harge, and the disposition of the request for an adjustment
of the prices paid for labor and material in the repair of
freight cars west of the 105th meridian. Satisfactory reports
tpofl these matters will constitute a successful year in the
history of the association.

When we say that steel cars, one of the most important sub-
jects before the Master Car Builders' Association, was not prop-
erly treated at the recent convention, we voice the opinions of

a great many influential mechanical railroad oflJcers, and it is

to be regretted that another year has passed with so little light

thrown upon the steel car problem. There was practically no
discussion of the report at the proper time, yet there was a
great deal of it outside of the convention, and particularly dur-

ing the Master Mechanics' convention. Is the Master Car
Builders' Association shirking a difficult but most important
task?

Last year four designs for steel cars were submitted to the

association by individual members, and at Saratoga it was ex-

pected that much interest would be shown in them and in the

widely different principles of construction which they em-
bodied. Since that time several other designs have appeared,

and practical tests in service have been made with large capac-

ity steel cars, and not a word said about them in the discus-

sion except to direct attention to the need for heavier draft

gear. During the year steel cars have been wrecked; surely

the experience gained was valuable, and there is apparently no
subject more worthy of the attention of a standing committee

than this, even if the work done is merely historical. Many
will doubtless join us in believing that a mistake was made
in not appointing a committee to watch and report experience

and progress in this most important matter.

Some of the mos.t valuable of the deliberations of a technical

organization are those which are arranged for brief considera-

tion, with a prearranged limit to the time to be occupied, and

when the subjects are well introduced the result may be not

less important than is obtained from elaborate papers or re-

ports. To get the most out of them, however, the subjects

need careful selection, and the conduct of the discussion should

be such as to insure the briefest and "meatiest" presentation of

ideas. When such discussions are intended to bring out the

relative importance of the subjects treated, with a view of

selection of certain of them for more extended treatment, that

plan which will bring out the views of the greatest number of

participants should be carefully followed, and exhaustive treat-

ment of the questions should be as carefully avoided.

The apprentice problem has been considered a difficult one,

and it was the subject of very earnest painstaking work by

the Master Mechanics' Association, the efforts being directed

chiefly toward the arrangement of plans for courses through

the shops. These are good and necessary as far as they go,

but whether an apprentice has or has not the advantage of

technical education there is a more important factor than the

systematic arrangement of his work. It is of first importance

that the officers should interest themselves in the boys, their

welfare and instruction. The ideal of edi;cation as expressed

by Prof. Goss, in the discussion on technical education, be-

fore the association (printed elsewhere in this issue), which

was elaborated in his admirable lecture, to which we also

refer, may be applied equally well in shop practice. The un-

derlying idea In this is to "draw out and make larger men."

If this principle inspires the officers when they engage appren-

tices the question of establishing courses of work solves itself.

The courses without the deep interest in the apprentices will

fail as they have often failed. We want everyone to read

what Prof. Goss said about the technical school training and

the spontaneous and extemporaneous statement of the correct

view of such education indicates Prof. Goss to be ore to

whom the guidance of young men may be safely and confident-

ly intrusted. Mechanical railroad officers, inspired by the same
idea in regard to shop educatiou, will have no "Apprentice

Problem."
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BOILER AND STKAM PIPE LAGGING.

Under the title "Best Methods of Boiler and Cylinder In-

sulation," a committee of the Master Mechanics' Association

lias presented a report showing (hat the practice of protecting

boilers and cylinders with something else than wooden lagging

is increasing, and also showing that the cost of applying good

non-coiulucting nialei-ials to boilers and cylinders may be

saved in fuel in a single year. The best kinds of lagging will

last a long time, and will continue to pay interest on the in-

vestment.

Almost simultaneously with the report of this committee

comes a most valuable paper before the American Society of

Mechanical Engineers upon the same general subject, by Mr.

C. L. Norton, of Boston. By this author also it is made clear

that the money spent in good laggings is well invested, and

the fact is brought out again that magnesia coverings are very

near the top of the scale. In the case of the master mechanics'

test they are at the top, all of which bears out the position

taken previously in these pages.

One very important point seems not to have received the at-

tention that it merits, viz., the lagging of the saddles as well

as the cylinders and the boilers of locomotives. This is not

mentioned in the committee report referred to, and we think

it worth while to call attention to the saddles as being im-

portant candidates tor the best-known lagging. It is not suffi-

cient to protect the boiler and the cylinder, because some of

the steam may become water by condensation on its way be-

tween the two. There is no doubt that water In a cylinder

not only plays havoc with economical working, but it reduces

the power of the engine, and this interferes with economy in

the worst possible way. The boiler, the cylinders, the feed and

the air pump steam pipes, the cylinder heads and steam chests,

and the saddle castings, all ought to be lagged. The saddles

are in a very exposed position, and they present such a large

radiating surface as to compel attention as a great source of

loss of heat, particularly in cold weather. This heat costs as

much in fuel burned as any that is produced in the boiler, and

we think it costs more than that lost through direct radiation

from the boiler itself because of the harmful influence of the

water of condensation in the cylinders.

These reports have attracted our attention anew to the rela-

tive merits of different kinds of protective coverings, showing
that asbestos does not occupy as high a place in the scale as

many have appeared to give it. Neither of them has said

enough about the fact that physical as well as heat re-

sisting qualities are important in lagging. The covering must

not mat or solidify in service to such an extent as to lose its

ability to support the jacket and allow it to become buckled or

indented. The lagging must be free from injurious chemicals

to act on the jacliet and corrode it. and also pit the boiler shell.

It is important that air spaces should not be left in the cov-

ering in such a way as to provide channels for air currents to

cariT away heat from between the parts of the covering. The
question of the best lagging is not by any means settled when
the best non-conductor of heat is discovered and that cover-

ing is best which is at the same time a poor conductor of heat,

a durable close-fitting jacket and a removable coat which may
be replaced repeatedly when the engine goes through the

shops for repairs. There are such coverings, and they were

tested by Mr. Norton and by the committee.

NOTES.

The effect of the length of steam pipes on the economical

working of engines was illustrated in a paper by Sir John

Durston, Engineer in Chief of the English Navy at the recent

meeting of the Institution of Naval Architects, in which it

was said that the trials of the "Diadem" showed a saving of

from 20 to 30 per cent, of the total coal used by the use of the

after boilers, which were those having the shortest steam pipe.

An air motor car on the Hardle plaa is to have a trial on

the street railroads of Copenhagen, Denmark, the machinery

having been built in the United States. The car has two decks

seating 48 people. It will weigh 26,000 lbs.

A record of 580 knots in one day was made by the North Ger-

man Lloyd steamer "Kaiser Wilhelm der Grosse" on her most

recent voyage from Bremen to New York. This Is the great-

est day's run ever made, the best previous record being 566

knots.

The Westinghouse Air Brake Co. has just closed a contract

to furnish betwoon $2,000,000 and $3,000,000 worth of air brakes

to the Manchurian Railway in Russia. 'I'his will necessitate

the making of these brakes in Russia, and it will probably le^d

to the adoption of the apparatus on other European railroads.

The railway postal car is finding its way into South America,

six cars having been ordered from a Springfield, Mass., firm for

shipment to Brazil. While they are to be patterned as much
as possible after our own style, they are to be finished in ma-
hogany. The dimensions, of course, will fit the five-foot gauge

of Brazil.

Hydrogen has been liquified by Professor Dewar, who has

long been studying and experimenting upon the subject. The
work was done in England at the Royal Institution, where

equipment for experimenting with low temperatures has been

installed. On May 10 Professor Dewar announced that he had

succeeded in liquefying both hydrogen and helium.

The low cost of steam power at the plant of the Warren
Manufacturing Company at Warren, R. I., for a year of 300

10-hour days ending last Fall was $11.55 per horse-power, ii

eluding the cost of fuel, wages, supplies, interest and taxes.

The engines are vertical cross compound Reynolds-Corliss type

built by the E. P. Allis Company of Milwaukee, Wis., and we
are informed by the "Engineering Record" that a recent test

showed a steam consumption of but 12.44 lbs. per horse-power

hour when developing 1,836 horse-power.

A new inertia indicator was explained by Mr. Wilfred Lewis

at a recent meeting of the Engineers' Club of Philadelphia.

After explaining the difficulties of measuring the inertia of

moving machinery by older methods, he exhibited and de-

scribed an instrument which he had devised for this purpose,

which consists essentially of a curved tube filled with water.

except for a small bubble of air which moves back and for-

ward in the tube with its acceleration and retardation, caused

by the inertia of the body which carries the instrument. By
means of a graduated scale placed beside the tube, the inertia

may be measured.

Coal Statistics of Pennsylvania for 1897. The follow-

ing statistics have been compiled by Mines and Min-
erals, Scranton, Pa., from data furnished to that journal

by the State Bureau of Mines and the State Mine Inspectors.

The figures are reliable and official, and. as practically all of

the anthracite product of the United States comes from Penn-
sylvania, these statistics give the complete anthracite produc-
tion for the year 1897:

Anthracite. Bituminous.
(Long tons.) (Short-tons.

Tons of coal mined " 46,947.354 54.674.4."2

Tons of coke made .... 8,533.291
Persons employed 149,557 SS.5o4
Coal mined per employe 314 617
Coal mined per miner 490 744
Fatal aoc-idents 424 149
No' -fatal accidents 1.106 426
L' lost per l.OoO employees 2.S3 1.6S
/ dents per l.fKX) employees 7.39 4.81

duction per life lost 110,123 366.942
)duction per non-fatal accidents 42,448 128,344

Compared with the year 1S96. these statistics show a de-

crease in the production of anthracite coal of over a million

tons, while the output of bituminous has increased nearly four

and one-half millions of tons and the output of coke nearly

two millions of tons.



238 AMERICAN ENGINEER, CAR BUILDER

PNEUMATIC TOOLS—THE CHICAGO
TOOL COMPANY.

PNEUMATIC

The exhibit of the Chicago Pneumatic Tool Company at the

Master Car Builders and Master Mechanics' Conventions at

Saratoga embodied the latest and most useful improvements

in the application of pneumatic power to shop tools. The

great interest which was shown in the exhibit was sufficient

evidence of the effect of pneumatic shop tools in railroad work.

It attracted by far the greatest amount of attention from tht

railroad men and manufacturers, and was crowded with in-

terested people every day. Several new and exceedingly

valuable additions to the tools manufactured and sold by this

company have been made since last year, and in a general

way our engravings show their variety and the character of the

work which they do. One of the engravings shows a general

exterior view of the exhibit, the Rand air compressor and

storage reservoir being seen at the right in the background,

while the other view gives an idea of the machines them-

It has a brass . frame and is a compact, handy little machine.

The manufacture of car and locomotive jacks for use in

yards and shops is a new departure by this company. The ex-

hibit contained one 12 inches in diameter, with a 22-inch lift,

having a capacity of 5 tons. Different sizes are made, and the

construction is such as to give the greatest possible lift. The
cylinder is cast, and the heads held with cap screws, the piston

having leather packing. A small two-wheel truck is made to

carry the jack by means of trunnions cast on the cylinder. The
valve is attached to the top head. Among the new tools is

a lathe head, with its spindle driven by a Boyer motor. This

head takes Morse taper shanks for chucks, face plates or buf-

fing wheels, and the machine is convenient for many pur-

poses.

A vertical drill, with two solid and one hollow uprights, is

also a convenient tool; it is shown in the background at the

right in Fig. 2. The drill spindle is extended upward and is

driven by a Boyer motor directly connected. The crosshead

carrying the lower end of the spindle is counterweighted by a

Fig. 1.— Exhibit of the Chicago Pneumatic Tool Co., at Saratoga Conventions.

iVork of Wood Boring Tooli^ is shown at center of thiA cngravinij.

selves. As we shall illustrate and describe many of these in

detail, a general summary only will be given here, which will

serve to direct attention to the progress that has been made.

The pneumatic hammers of this concern were the best known
of all of their machines, and several sizes for chipping, caulk-

ing, flue beading and riveting were shown in operation. The
power for chipping was well illustrated by the chipping of

a 7-16 inch steel boiler plate in the center of the exhibit, the

results of which are shown in the engravings.

Piston air drills of the Boyer three cylinder type were
shown, and the application of a new breast drill weighing but

714 pounds to the boring of wood was interesting. This ma-
chine bores holes up to one inch in diameter in wood and to %
of an inch in iron. The Whitelaw two piston air drill has an
aluminum frame, and one weighing but 8% pounds bores holes

up to 3 inches in diameter in wood and 1% inches in iron. The
Whitelaw single piston oscillating cylinder breast drill,

weighing but 6 pounds and drilling holes up to % of an inch

in Iron, is used for drilling the test holes in staybolts.

weight running in the hollow support of the machine, con-

sisting of a 3-inch pipe. The work table may be raised or low-

ered by gears and clamped in any desired position.

At the left of the drill press, in Fig. 2, is a Mcintosh improved

flue welder, adapted to swage, open and weld tubes of 2, 2^4

and 2% inches diameter. The hammer of the machine is

driven on its downward stroke by air pressure and returned

by a spring.

This company now manufactures a light, convenient pneu-

matic painting machine, which we should say would hold about

IV2 gallons. It is intended for painting or whitewashing, and

is held in one hand while operating. The Boyer speed recorder

is too well known to require description. One was rigged to

be run by a Boyer motor, to show its operation.

The heavy pneumatic hammers used as riveters have made
wonderful progress in bridge and shipbuilding work. The

yokes are of light sections, sometimes of 3%-inch pipe, and

sometimes of light trussed angle construction. The frames have

gaps of from 15 to 84 inches, and rivets up to 1 and 1% inches
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are closed rapidly and satisfactorily. Sectioned samples of

riveting showed the work to be excellent, and superior to a

great deal of hydraulic riveting that we have seen.

Our readers are familiar with the Manning sand-papering

machine, which is one of the earlier applications of air motors

to wood work. If they are not equally familiar with the new
flue cutter and roller they should take the earliest opportunity

to see it in operation. The motor of this machine gives 3%
horse i)ower, and It may be used in many kinds of work, being

portable and convenient to operate. One of these machines

was belted to an Ajax forging machine of a capacity of 'ly^

inch bars of iron or steel. The motor seemed ridiculously small

to be running the massive forging machine, but it was doing it

easily.

The Whitelaw staybolt cutter or "biter" is new and is a

money saver in cutting off the ends of staybolts. The capacity

of the present machine is 1% inches, but another, nearly

ready, will cut li/4-inch material. The list of devices was
completed by a Curtis cylinder 1,500-pound air hoist, with a lift

of 4 feet. The capacity and lift may be maae to suit re-

quirements, and all sizes are fitted with check valves to hold

Company against the K. G. Bernard Company and others,
and was instituted by the General Electric Company, and de-
fended by Messrs. Siemens & Halske. The basis of the suit
was Thomas A. Edison's patent No. 204,608, for an improve-
ment in regulating the generative capacity of dynamos, and
the basis of the defense was Brush's invention and patent pre-
ceding ICdison's work on commercial machines, and which, as
stated in the opinion of the court, anticipated the patent
granted to Edison.
The importance of this decision is very great, and concerns

all manufacturers of dynamo-electric machinery, and it is

stated by interested persons that had the .suit been decided in

favor of the General Electric Company it would have subor-
dinated nearly all of the electric railway generators and also
the direct lighting work in this country. The opinion is much
too long for us to reproduce. Edison's specification says:
The uhjoet cif this invt-ntlon is to produce means by which the

addition or removal of translating devices in the multiple-arc
circuits of a system of electrical distribution shall cause imme-
diately .a proper regulation of the current energizing the field
magnet of tht; dynamo-electric machine supplying such system,
and this without the use of adjustable resistances, or of any
mechanism whatever, except the ordinary circuit controllers of
the lamps.
The opinion shows that the earliest date assigned for the

conception of the Edison patent was August 19, 1879, and the
date of Brush's patent was July 22 of the same year. Edison's

Fig, 2—Exiiibit of the Chicago Pneumatic Tool Co,, at Saratoga Conventions.

Work of the Ch ippinii Hammers on ,'„-in. BoUir Plate I'.s- nhown at the center of th i.i engraving

.

the load if the hose bursts. These hoists have equalization
pipes to prevent drawing air with dust from the shop into the
cylinder.

Power to run these tools was furnished by a 10sl4-inch
straight line Rand compressor mounted on two 8x8-inch
timbers set in the ground in lieu of a foundation. An auto-
matic unloading device regulates the operation of the com-
pressor to suit the consumption of air. The volume of the
cylindrical storage reservoir used in this case was about 30
cubic feet.

The more interesting and novel of these machines will be
illustrated in a later issue.

REGULATION OF COMPOUND WOUND DYNAMOS.

A very important and far-reaching decision has just been
handed down by the United States Circuit Court of the North-
ern District of New York in what is known as the "Compound
Wound Dynamo Suit," constituting a great victory for the
Siemens & Halske Electric Company of America, the de-
fendants. The suit was brotight by the Edison Electric Light

machines made at the time of his patent did not operate satis-
factorily and never were commercially successful. The de-
fense was lack of novelty and invention, and non-infringement
and the lack of novelty was based on the Brush patent just re-
ferred to. The court says:
"The proof shows that a number of machines were built

pursuant to its (the Brush patent) directions, and were
commercially used more than two years prior to the date of
the application for the Edison patent. These machines exist
at the present day. and what is quite remarkable and almost
unique in patent litigation is the fact that in an art which has
progressed with giant strides, machines made nearly twenty
years ago are not only operative, but practically as successful
as when first built. Two of these working dynamos have been
introduced in evidence, one by the complainant and one by
the defendants. Each is capable of doing the same work now
as in 1880."

The bill was dismissed, and the defendants are to be con-
gratulated on the result of the suit.

Mr R. H. Soule will represent the Baldwin Locomotive
Works at Chicago after July 1, and Mr. C. A. Thompson of St.
Louis will act as Southwestern representative.
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A PASSENGER LOCOMOTIVE TRUCK
COMPANY.

-THE J. G. BRILL

An experiment in electrical railroad worl< is being tried in

France^ which in many respects is more like Yankee than

French engineering. The idea is to construct an electric pas-

senger locomotive which shall not only haul a train, but shall

carry passengers as well. It is to be carried out upon a scale

and in a manner which has never been attempted in this coun-

try, an ordinary electric car hauling a trailer is the limit of

American work in this line. The French proposition is to

build a moderate-sized double truck passenger coach weigh-

ing complete 96,000 pounds, and provide it with sufficient mo-

tive power to utilize the adhesion obtained by this weight.

The line is some 200 miles in length, and express speed is to

be maintained. The car body for this machine was built in

France, and only a few details are at hand in regard to it.

The floor frame is of channel bars. It Is 36 reet 9 inches long

and 6 feet 9 inches wide. The channels are apparently about

10 inches deep. No details whatever are given in regard to

the body, which is carried by a pair of "Perfect" trucks (The

J. G. Brill Company's No. 27) of the type especially designed

to meet the requirements of steam passenger cars. These

are 7 feet 6 Inches long, and 5 inches in diameter at the wheel

fit. The journals are 4% by 8 inches. Each truck is furnished

with a pair of 150 horse power motors, thus giving the car 600

horse power. The trucks weigh 11,080 pounds each. The

motors 10,000 pounds per pair, and the car body 24,000 pounds.

This brings the weight without passengers up to a little more

than 66,000 pounds. Lead or iron ballast will be used to get

the required load of 96,000 pounds.

An entirely new departure has been made in the locomotive

truck for the French car. Ease of riding was considered of

the utmost importance, and it was determined to make it

ride as smoothly as a carriage should, while at the same time

it possessed all the necessary features of strength, stiffness

and durability. In the production of an easy riding carriage

the initial step was the introduction of journal springs over

the boxes. The first advantage of this is the reduction of

the weight not carried by springs, which now consists of

wheels, axles and boxes only. The heavy equalizer, instead of

resting directly on the boxes, is carried by the open links, in

which another set of springs are introduced. The latter have

the same capacity as those on the journal boxes, and have a

double function, cushioning the equalizing movement where

the wheel rises, and cushioning the swing motion when the

Brill Truck for Electric Passenger Locomotive.

trucks are quite as great a departure from the common order

as the scheme for the car itself. One of them is shown in the

illustration.

The trucks must perform all the essential work of a locomo-

tive. Their second function is that of a railway carriage.

The car and the machinery must be carried without shocks or

disturbance, curves must be passed smoothly and without

danger, and the load must not exert a destructive action upon

the roadbed.

To meet the requirements of the locomotive alone the trucks

are built in the most substantial manner. The side frames,

which also form the jaws for the journal boxes, are heavy

forgings nearly as large as the bars of a locomotive frame.

They are deeper, but not as thick. The end pieces of the

frame are T irons, carried by palms worked upon the side

pieces. The seats in these palms are finished and the holes

are reamed for taper bolts. Locomotive practice is followed in

constructing the trucks, and wherever bolts are used they are

made taper, and the holes are reamed. The swing bolster is

held between a pair of angle iron transoms, which are bolted

to the side frames of the truck. The ends of the angle are

cut out and bent so as to form brackets for the purpose. The

wheels are of unusual size, being 45 inches in diameter. They

are of cast iron, and are mounted upon very large axles. These

truck moves sidewise. The equalizing bar forms a part of the

swing motion, and is firmly attached at its center to the spring

plank. The links by which it is carried are attached to the

wheel piece a short distance from the centers of the journal

bofes. The hanging of these links consists or a large bar

carrying a spring seat upon the lower end, while the upper

post terminates in a square head, under which a ball or

hemisphere is finished, forming, with a hemispherical cup in

the solid frame, a ball and socket joint. The hole beneath is

made sufficiently large to allow the bar the required swing.

This construction gives an extra link, as no room is taken up

"by the hinge. Upon the spring plank there are two sets of

triple elliptic springs. Quadruple springs would have been

preferable, but in this case the contract limited the wheel base

to 6 feet, and there was only room for the triple springs.

The steadiness of these trucks under the action of the

brakes is a valuable feature. On account of the changed re-

lationships between the bearing points and the suspensions of

the equalizers at the ends, with the weight actually central,

these trucks do not tilt under the action of the brakes, no mat-

ter how hard they may be applied.

As shown in the engraving, this truck is substantially the

form of "Perfect" truck which the Brill Company recommend
for steam passenger service. It is fitted with the M. C.
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B. standard box, and in other respects would conform to the

standard. The brake rigging Is nearly the same as that used

on heavy steam ear worl?. The brake beam in this case is a

lieavy flat bar trussed for strength, but the brake hangers,

springs, straps, etc., are like tliose used on steam road trucks.

It should be noted that the double brake rod shown in the

cut is a feature introduced for the purpose of clearing the

motors, which come up very high. The brake levers could not

be inclined because the French guard rails are high and fill

the whole space between the rails, except a small opening in

the center, which was the only place for the lower rod. By
using pipe the double rod was made quite light.

SUSPENDED VS. SUPPORTED JOINTS.

The following paragraphs are reproduced from a communi-
cation from Mr. C. P. Sandberg to " Engiueerinij" :

It is now about 30 years ago since the suspended rail-joint
was introduced. During these 30 years I have done my share
to improve the suspended rail-joint by adopting angular and
deep fishplates, so as to give the rail-joint the same stiffness
as the solid rail. Since then it has been found that the
supports were to be more relied upon to keep the joints up
than any design of fishplates, so the joint sleepers have been
brought together more and more, now only leaving the space
absolutely necessary for packing. Thus I have arrived at the
so-called Goliath joint. This was applied to my 100-lb. rail,

whicji has now been seven years in service in St. Clair's tun-
nel, Canada, with good results. It has also been down on the
Furness Railway for seven years, near Barrow, for trial in

comparison with the English type of road, where It may now
he seen giving satisfactory results. Last year this rail-joint

was adopted on the Swedish State line for my 90-lb. rail. It

gives the best line for the least money compared with the
main lines in Europe, and it may thus be taken for the best
type of the suspended joint. The larger bearing surfaces
which my new rail sections offer have been of material ad-
vantage in supporting the joint, but although it carries the
same load in testing as the solid rail, good ballasting is re-

quired to give good results. The use of coarse stone ballast

has proved to be the best means of keeping the joint up,

but it is very expensive, and in some localities it is almost
impossible to obtain.

It is therefore important to find a design of joint, whether
supported or suspended, that will give the best road with ordi-

nary ballast and maintenance. I have designed a three-
sleeper supported rail-joint, with angular fishplates for the
same rail as the Goliath suspended joint. The weight of the
fishplates for both joints is about the same, but the fishplates

for the Goliath joint have spike holes and direct bearing on
the sleeper, while for the supported joint they have slots to

prevent creeping of the rails.

To prevent the flattening of the rail ends, the steel has
been lately increased in hardness by chemical composition,
particularly by carbon; but the International Railway Con-
gress, held in London, 1895, refused to confirm a former reso-

lution to the effect that a harder steel should be recommended.
On the contrary, the majority stated that the question is not
sufficiently matured, and the English engineers particularly

were in favor of a rail steel of medium hardness.
Bearing in mind that the harder the rail the more it is

apt to break in many pieces when weakened by long service,

it would be a dangerous practice to resort to excessive hard-
ness, particularly in countries with cold climates. The slight

gain in hardness between .45 and .55 per cent, carbon is more
than balanced by the greater risk of fracture, and such means
should only be resorted to with great caution, and after all has
been done in the direction of improved joints, best ballast

obtainable, and the most careful maintenance.
The supported rail-joint has now a greater chance in com-

petition with the suspended one than 30 years ago, for not
only is it supported by three sleepers, instead of one. but
both fishplates and rails can be rolled with flatter and sharper
bearing surfaces than formerly, which is of great service in

holding up the joint, if the designer of the rail sections has
taken advantage of this progress in rolling steel.

Even in England the supported joint is gaining ground, and
several railways are trying it, for instance, the London &
Northwestern are trying Webb's patent chair. The London,
Chatham & Dover Railway adopted joint chairs some time
ago, and they are now generally used on their system and
give satisfactory results.
Regarding the increased weight of rails, it is no doubt very

good also for the joint, but it is not suflicient to increase
the weight alone; the material must also be distributed in a
good rail section for fishing. This is often overlooked, and
the expected advantages of a heavier rail are not then real-

ized.
At the last Internationa! Congress it was decided that where

express trains were run with a speed of 50 miles or more
per hour, the weight of the rails should be SO pounds or more
per yard. When I. in 1SS6. suggested my 100 pounds per yard
section to the Belgian State Railways, I was considered ex-
travagant. The three largest railways in England have now
increased the weight of their rails to 100 pounds or to 103

pounds, besides having a chair weighing about 50 pounds,
which should improve the joint in proportion.

THE WE8TINOHOUSE COMPANY BUYS THE HOYDEN
BRAKE.

The "New York Commercial" of June 27 prints the following:

"At a meeting yesterday of the sto<-kholderH of the Boyden

Brake Company an offer from the Westinghouse Air-Brake

Company to buy out the Hoyden Company was accepted unani-

mously. The price named was ,5900,COO. This sum will i)ay off

the floating debt and the preferred stock of the Boyden com-

pany, and besides net the holders of the common stock $25 a

share. The common stock of the company amounts to $3,000,-

000.

"At the meeting a committee composed of Messrs. Douglas

H. Thomas, Charles I). Mann and Theodore G. Lurman was
appointed to conclude the sale. It is said it will take four or

five months to conclude the transaction.

"The action of the stockholders of the Boyden company
closes one of the most notable patent ca.ses in the history of the

country. The fight between the Boyden and Westinghouse
companies was hotly contested. The Westinghouse, which had
enjoyed a monopoly of the air-brake business before the Boy-

den invention, claimed that the latter was an infringement on
their patent on quick-acting brakes. The case was taken to

the Supreme Court of the United States. The decision was ren-

dered upholding the claims of the Boyden company."

MAGNOLIA METAL COMPANY WINS A SUIT.

The Magnolia Metal Company, manufacturers of the well-

known "Magnolia" anti-friction bearing metal, informs us that

they have secured a permanent injunction in the United States

Circuit Court for the Southern District of New York, before

Judge Wallace, against Benjamin and Moses Low^enstein, trad-

ing under the firm name of the Nassau Smelting and Refining

Company of New York, restraining them from offering for sale

or advertising "Magnolia Anti-Friction Metal." The decree of

the Court is as follows;

"Ordered, adjudged and decreed that the complainant, the

Magnolia Metal Company, is the owner of a good and valid

trade-mark, consisting of the word 'Magnolia,' as applied to

anti-friction metals and alloys made and sold by it, and is enti-

tled to the sole and exclusive use thereof, and that the defend-

ants. Benjamin Lowenstein and Moses Lowenstein (trading as

the Nassau Smelting and Refining Co.), have, by the use of

the word 'Magnolia' upon anti-friotion metal made and
sold by them, violated and infringed upon the exclusive rights

of the complainant in the premises; and it is further ordered,

adjudged and decreed that the defendants, Benjamin Lowen-
stein and Moses Lowenstein, and each of them, their and each

of their attorneys, agents, servants, clerks, salesmen and em-
ployees and each of them, and all persons acting under them

or their authority by, and they hereby are perpetually enjoined

and restrained from Infringing the complainants' said trade-

mark and rights; and from marking, designating or advertising

an anti-fricition or other like alloy or metal as 'Magnolia;' and

from using on any alloy or metal for anti-friction or like pur-

poses, or in conjunction with manufacture or sale thereof, the

word 'Magnolia,' or any other word calculated to deceive tbe

public by a like close imitation of the complainants' trade-

mark 'Magnolia;' and it is further ordered, adjudged and de-

creed that the complainant recover from the said defendants,

as well, the damage sustained tn or by reason of said infringe-

ment as the profits, gains and saving made or realized by the

defendants thereby."

For the past eight months the Baltimore & Ohio Railroad

has been keeping an accurate account of the tons carried per

train mile on the entire system in order to ascertain to what

extent the improvements had increased the train haul. The re-

sults have more than justified the expectation as the average

for the eight months ending Feb. 28 is 323.13 tons per train mUe.

This is certainly a good showing, as the average in years gone

by has not exceeded 225. The average for the year will doubt-

less be much larger.
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EaUIPMENT AND MANUFACTURING NOTES.

The Baltimore & Ohio Railroad carried 28,663 persons in spe-

cial parties during the month of May, not counting regular and

Decoration Day passengers. Of this number 19,000 were troops

en route to Falls Church and Chickamauga.

An affiliation between the Niles Tool Works and the Pond

Machine Tool Works Is announced. This deal does not ap-

pear to be a consolidation, but it is sure to result in improve-

ment in the condition of the heavy tool business. It is also

announced that new works are to be built at Berlin, Germany,

to be known as the Deutsche Niles Werk-zeug Machinea Fab-

rik. This means a Niles works in Germany.

The Baltimore & Ohio is introducing a great improvement in

the accommodations for women in the new parlor cars recently

built for the trains of the Royal Blue Line between New York

and Washington. Three of these cars which are now in service

contain ladies' retiring rooms. These apartments are 8 feet

long, and are provided with full-length mirrors, cushion settees,

stationary dressers, book-cases and all possible conveniences

that can be found in a ladies' boudoir. The finishing is artistic

and beautiful. The new cars are the longest of the kind ever

built, being 70 feet in length, exclusive of platforms.

The Ashton Valve Company, of 271 Franklin street, Boston,

has sent us the most attractive desk blotter we have ever seen.

It bears a good half-tone portrait of Admiral George Dewey,
and "Old Glory" and the Cuban flag embossed in colors with the

seal of the United States in colors and gold over the crossed

staffs of the flags. It is a good blotter, but is too handsome to

be used in that way.

"Chicago Rabbeted Grain Doors" were specified on 200 box
cars for the Chicago, Rock Island & Pacific, and 500 cars for the
Canadian Pacific, building at the shops of the roads. The
"Security Lock Brackets" are to be used on the Canadian Pa-
cific cars, and also on the following cars contracted for in the

month of May: 1,000 cars for the C, C, C. & St. L. Ry., build-

ing at Pullman; 500 cars for the Rock Island, by the Michigan
Peninsular Car Company, 500 cars for the "Soo Line" and 1,000

cars for the Illinois Central.

The proper lubrication of gas engine cylinders has been a
very difllcult problem. The problem, however, .seems to have
been very successfully solved by an official of the Pennsylvania
Railroad Company. He writes as follows: "I had a gas en-
gine at Sharon, Pa., running a pump, and the man who had
charge of it allowed the lubricator to run dry and cut the pis-

ton, piston rings and cylinders. The makers of the gas engine
said the cylinder would have to be sent to the shop and bored
out and a new piston put in. It was our busy season and we
could not do without water. I had some of Dixon's finely pul-
verized graphite, and I commenced to feed It Into the rylinder
through the suction pipe with the air and gas, with immediate
relief. After about two weeks the engine was running smoother
and using less gas than ever before. I had this same engine
apart last Saturday, and every place that was cut is smooth
as glass. This one instance saved us about $75. I have great
faith in this graphite, and always keep it on hand."

The "Diamond S" brake shoe patents are now owned by the
American Brake Shoe Company, of which Mr. W. D. Sargent
is President. This company was organized for the purpose of

maintaining a careful inspection of the product of all of the
licensees under these patents, and to insure uniformity of manu-
facture throughout the country, so that the railroads using
these shoes will be guaranteed a continuance of the good results

obtained from these shoes as manufactured by the Sargent
Company. An Inspection of shoes in service will be maintained
in order to give the roads the benefit of the services of the com-
pany's experts. The licensees are as follows:

The Sargent Company—Old Colony Building, Chicago, 111.; Se-

curity Building, St. Louis, Mo.; Endicott Arcade, St. Paul,

Minn.; 537 Mission street, San Francisco, Cal.

The Ramapo Iron Works—Hlllburn, N. Y. ; Havemeyer Build-

ing, New York, N. Y.

Parker & Topping—Endicott Arcade, St. Paul, Minn.; Albina

Foundry, Portland, Ore.

Central Brake Shoe Company—Ellicott Square, Buffalo, N. Y.;

Havemeyer Building, New York, N. Y.

PAMPHLETS RECEIVED.

"Purdue University; Announcement of Courses In Railway En-
gineering and Railway Management, 1898-99."

This pamphlet contains a general announcement of the de-

partment devoted to railway engineering and railway manage-
ment, a statement of courses of study and practice and engineer-

ing research, a detailed statement of equipment and lists of

officers and lecturers, who are to present the practical side of

railroad work to the students during the coming college year.

The pamphlet will Interest prospective students and all who are

concerned in the adaptation of college instruction to the sub-

ject of railroads.

Brill Standard Sprinkling Cars. An illustrated 8-page pamph-
let, issued by the J. G. Brill Co., Philadelphia, Pa., May, 1898.

The Brill standard sprinkling cars are described and illustrated,

information in regard to capacity, sizes and fixtures, pumps and
separate motors, enclosed tanks and the value of sprinklers

being given. The standard sprinkling car consists of a 2,500-

gallon tank mounted on a solid seasoned oak frame and carried

on a solid forged frame four-wheel truck with double spiral

springs at each box. This amount of water will sprinkle from
bVz to 8 miles of road. The sprinklers are specially designed to

prevent obstructions. Other sizes of tanks and other arrange-
ments of the car, including suction pumps and separate motors
are provided when required.

INSPECTION OF WOODEN BRIDGES.

In an address at a recent meeting of the employees of the

bridge and building department of the Chicago, Milwaukee &
St. Paul Ry., Mr. William Gannon gave the following account
of the method of inspecting vre)Oden bridges on that road:

Wooden bridges should be inspected twice a year, the best

time being in the spring aaS the fall. Those who inspect
should have knowledge of theflife and strength of timber, parts
most apt to decay and places most liable to pull or strain apart.
Our mode of inspection is to have a crew consisting of the
district or chief cai-penter, foreman of bridge crew, three
bridge carpenters and the bridge inspector, with a light hand
car. The tools we take with us are. Three sharp-pointed
bars; 3 braces; 4 auger bits, one-half inch by 2 feet 6 inches
over all; 2 hand axes; 1 square; 1 hand saw; 1 shovel; 1

chisel; 1 extension pike pole; 2 pounds nails. We look all

bridges over carefully, and on pile bridges two men take the
sharp-pointed bars and try the piles from 2 to 3 inches be-
low the surface of the ground, calling attention to any piles
that have only 6 inches or less of good timber in them. The
inspector and the balance of the men look the caps, stringers
and ties over, and the Inspector and District Carpenter decide
the amount of boring and in what places it should be done.
On Howe truss span bridges we look them over carefully, and
when they are over 5 years old test them with a bit and sound
the timber with a bar or a hand ax; the older the bridge is

the more it is tested.

EXHIBITS AT THE CONVENTIONS.

The following is the list of the companies exhibiting at the
recent conventions at Saratoga:
Adams & Westlake, Chicago, III.

Allan-Morrison Brake Shoe Company, Chicago. Composite
brake shoes.
American Brake Shoe Company, Chicago, brake shoes and

tinted picture showing those parts of a locomotive which have
been made of cast steel.

Ajax Mfg. Co., Cleveland, O.

Anglo-American Varnish Company, Newark, N. J.

Ashton Valve Company, Boston, Mass. Ashton standard muf-
fier safety valves, Ashton adjustable ring muffler safety valves,

Ai^hton open pop safety valves, both plain and with cam lever;

Ashton double spring locomotive steam gages, Ashton double
spring duplex air gages.
American Steel Foundry Company, St. Louis, Mo. Models of

the American steel truck and bolster.

Bird & Son, F. W., East Walpole, Mass, car roof.

Bushnell Manufacturing Co.. Easton, Pa. Car seats.

Boston Belting Co., Boston, Mass. A full line of hose, rubber
packing and mechanical rubber goods.
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Boston Woven Hose and Rubber Company. Boston and Chi-
cago. Rubber Hose.
Buck Manufacturing Co., St. T^ouis, Mo.
Buckeye Malleable Iron and duipler Co., Colurnbus, O.
Burpowes Ca, The K. T., Pcirtland, Me. Car curtains.
Chicago Railway Kquipmenl Co., Chicago. National Hollow

Brake Beams, automatic frictionless side bearings and air-
brake controller.
Chicago Pneumatic Tool Co., Chicago and New York. Pneu-

matic riveters, hammers, hoists, staybolt nippers, sand paper-
ing machines, painting machines, drill presses, flue rollers and
reducer and speed recorder.
Cleveland City Forge & Iron Co., Cleveland, O. Tumbuckle

for "the coming car."
Cloud Steel Truck Co., Old Colony Building, Chicago. Cloud

pressed steel truck and Bettendorf I beam body and truck
bolsters.
Corning Brake Shoe Co., Corning, N. Y. Brake shoes.
Crosby Steam Gage & Valve Co., Boston, Mass.
Davis Pressed Steel Co., Wilmington, Del., Davis tight-joint

journal box.
Detroit Lubricator Co., Detroit, Mich. The Detroi Lubricator.
Diamond Rubber Co., Akron, O., air brake hose and a com-

plete line of railway rubber goods.
Facer Forged Steel Car Wheel and Locomotive Wheel Co.,

Germantown, Pa. Steel forged wheels for locomotives and
cars.
Fox Pressed Steel Equipment Co., New York. Models of the

Fox truck.
Gold Car Heating Company, New York, complete car heating

equipment under steam pressure.
Goodwin Car Co., New York, photos showing Goodwin dump

car.
Gould Coupler Co., New York and Chicago. Automatic: car

coupler.
Hale & Kilburn Mfg. Co., Philadelphia. Pa.
H,ancock Inspirator Co., Bostun. Mass. Hancock inspirator

in four types, boiler checks, hose strainer and a large ejector.
Hammett, M. C, Troy, N. Y., Stevenson belt dressing.
Homestead Valve Mfg. Co., Homestead, Pa. Valves.
Joyce, Cripland & Co., Dayton, O.
H. W. Johns Manufacturing Company, New York.
Keystone Axle Co., Pittsburgh, Pa.

Knitted Mattress Co., Canton Junction, Mass., seat mat-
tresses.
Lackawanna Lubricating Co. Scranton, Pa. Lubricators.
Leach, Henry L., North Cambridge. Mass. Pneumatic sander.
McCord & Co., Chicago. Journal box and hopper bottom

door.
Mason Regulator Co., Boston.
Massachusetts Mohair Plush Co., Boston, Mass.
Manning, Maxwell & Moore, New York. Metropolitan in-

jector, consolidated safety valve and Ashcroft gage.
Michigan Malleable Iron Co., Detroit, Mich. Solid couplers

and Thornbergh coupler detachment.
Monarch Brake Beam Co., Detroit. The Monarch and the

Solid freight and passenger brake beams.
McVicar & Sweet, Denver, Colo., McVicar oil cups.
National Elastic Nut Co., Milwaukee, Wis.
New York Belting & Packing Co., Ltd., New York.
Norton, A. O., Boston, Mass., Norton jacks.
National Malleable Casting Co., Cleveland, O. Tower coupler

with lock set.

Ohio Falls Car Mfg. Co., Jeffersonville, Ind. Buckeye steel
truck.
Oval Brake Beam Co., Philadelphia, Pa., brake beams.
Pantasote Leather Co., New York, car curtains, car seats and

car headlinings.
Peerless Rubber & Mfg. Co., New York, a full line of mechan-

ical goods, including rainbow packing.
Pottier & Stymus Co.. New York, car seats.
Pratt & Letchworth Co., Buffalo, N. Y.. cast steel wheel cen-

ters, driving boxes and crossheads and malleable iron journal
boxes, Pooley couplers, and other freight car castings.
Q. & C. Co., Chicago, brake slake adjuster and Wood seal

lock. Pneumatic tools, Stanwood steel step.
Rand Drill Co., New York. 30 H.-P. air compressor.
Reed Mfg. Co., Erie. Pa. Pipe wrench.
Richmond Locomotive Works, Richmond, Va., compound loco-

motive on D. & H. tracks.
Rochester Automatic Lubricator Co., Rochester, N. Y., auto-

matic lubricator.
Safety Car Heating & Lighting Co., New York.
Schoen Pressed Steel Co., Pittsburgh. Pa., pressed steel cars.
Simplex Railway Appliance Co., Chicago, truck and body

bolsters.
Sellers, Wm., & Co., Philadelphia, Pa., check valve, automatic

injector and strainer.
Standard Car Truck Co., Old Colony Building, Chicago. 111.,

standard car truck.
Standard Coupler Co., New York, Standard Steel platform and

standard couplers.
Sterlingworth Railway Supply Co., Easton, Pa., Sterlingworth

brake beams and steel trucks.
Universal Car Bearing Company, New York. Car Bearing
Westinghouse Air Brake Co., Pittsburgh. Westinghouse Fric-

tion Draft Gear and Automatic Air and Steam coupler, on ex-
hibition on cars on D. & H. tracks.
Westinghouse Machine Co., Pittsburgh. Three cylinder, 55

H.-P., gas engine, direct connected with electric generator.
Wheeler Car Seat Co., Chicago, car seats.

OUR DIRECTORY
OF OFFICIAL CHANGES IN JUNE.

Adirondack.—Mr. James J. Traver, formerly Master Car
Builder of this road, died May 20, at the age of 82 years.

Jialtimore & Ohio System.—Mr. James Fitzgerald, Vice-Presi-
dent of the Staten Island Railroad, which is part of this sys-
tem, died at his residence in New York City May 26, at the age
of fiO years.

Bangor & Portland.— Mr. C. A. Ward has been appointed
Master Mechanic, with office at Bangor, Pa., succeeding Mr.
George Holmes.

Central Ontario.—Mr. H. S. Johnson has been elected Vice-
President, vice H. P. Mcintosh.

Central Railroad of New Jersey.—Mr. J. R. Slack has been ap-
pointed Mechanical Engineer.

Chesapeake & Ohio.—Mr. 11. Frazier has resigned as Chief
Engineer.

Chicago, Rock Island & Pacific—Mr. Warren G. Purdy has
been elected President. He was formerly P^irsl Vice-President.
Mr. R. R. Cable declined a re-election to the Presidency, and
was elected Chairman of the Board of Directors. Mr. W. H.
Truesdale was chosen First Vice-President. He was formerly
Second Vice-President and General Manager.
Chicago Terminal Transfer.-Mr. Edward D. Adams ha.s been

elected President and Chairman of the Executive Committee,
and Mr. S. R. Ainslie, Vice-President and General Manager.
Columbus, Sandusky & Hocking.—Mr. J. W. Stokes has been

appointed Master Mechanic, with headquarters at Columbus.
Ohio. He was formerly Master Mechanic of the Illinois Central.
Detroit & Lima Northern.—Mr. C. W. Taylor has been ap-

pointed Purchasing Agent, succeeding Mr. C. H. Roser. His
headquarters will be in Detroit, Mich.
Detroit & Milwaukee.—Mr. Benjamin Briscoe, formerly for

many years Master Mechanic, died May 2. at the age of fcB years
El Paso & Northeastern.—Mr. C. F. Winn, formerly Joint

Foreman of the Denver & Rio Grande and the Rio Grande
Western, at Durango, Cal., has been appointed Master Mechanic
of the E. P. & N. E., with office at El Paso, Tex., succeeding
Mr. George F. Miller.

Fitchburg.—Mr. J. W. Marden has been appointed Superin-
tendent of Motive Power, to succeed Mr. John Medway.
Fremont. Elkhorn & Missouri Valley —Mr. Carey Turner has

been appointed Assistant Master Car Builder, with headquar-
ters at Omaha, Neb. He was formerly employed in the car de-
pai'tment of the Central Branch shops, at Atchison.

Great Northern.—Mr. J. F. Stevens, for the past three years
Chief Engineer, has tendered his resignation, on account of ill

health.

Great Northern.—President James J. Hill announces that the
vacancy caused by the resignation of Mr. W. H. Newman to
accept the Presidency of the Lake Shore & Michigan Southern,
will not be filled.

Indiana, Illinois & Iowa.—Mr. F. P. Shonts has been elected
President. He was formerly General Manager. He succeeds
Mr. Drake.
Interoceanic.—Mr. L. H. Sherman has resigned as Master Me-

chanic, at Pueblo, Mex., and has returned to his former home,
Houston, Tex.

Illinois Central.—Mr. L. L. Dawson has been appointed Master
Mechanic of the Illinois Central shops, at Memphis, Tenn.

International & Great Northern.—Mr. Leroy Trice has been
elected Second Vice-President, succeeding H. B. Kane. Mr.
Trice also continues to be General Superintendent.

Leavenworth, Kansas & Western.—Mr. Horace G. Burt is

President, with office at Omaha, Neb.

Lake Shore & Michigan Southern.—President Newman of this

road announces that Mr. W. H. Canniff having resigned as Gen-
eral Manager, that office has been abolished, and Mr. P. S. Blod-
gett. in addition to his present duties, as General Superin-
tendent, will have charge of such matters as have heretofore

been under the jurisdiction of the General Manager. Mr. P. P.

Wright, Assistant General Manager, will continue to discharge
the duties heretofore assigned to him.

Missouri, Kansas & Texas.—Mr. John N. Simpson, Third Vice-
President of this road, has been elected Second Vice-President.

Manistique & Northwestern.—Mr. Abijah Weston, President of

this road, died at Tonawanda, N. Y., June 6, at the age of 75

years.

Minneapolis, St. Paul & Ste. Marie.—Mr. Thomas Green has

been appointed Acting Chief Engineer, vice W. W. Rich, pre-

viously Chief Engineer.

New York Central & Hudson River.—Mr. W. J. Wilgus has

been appointed Engineer of Maintenance of Way, with head-

quarters in New York, and the office of Chief Assistant En-
gineer has been abolished.

Norfolk & Southern.—Mr. Herbert Roberts has been appointed

Superintendent of Motive Power, succeeding Mr. G. R. Joughms.

Northern Central.—Mr. Daniel S. Newhall, the new Purchas-

ing Agent of the Pennsylvania, -was elected to the same office on
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this road at the election held on June 4 in Philadelphia. Mr.
Lewis Neilson was elected Assistant Secretary, to succeed Mr.
Newhall.

Ogdensburg- & Lake Champlain.—Mr. Theodore Butterfield has
been appointed General Manager, with office at Ogdensburg,
N. Y. Mr. C. G. Chevalier has been appointed Purchasing
Agent, with office at Ogdensburg, N. Y.

Pittsburgh & Lake Erie.—At a special meeting of the Direct-
ors of this company, which is controlled by the Lake Shore &
Michigan Southern. Mr. W. H. Newman, the new President of
the L. S. & M. S., was unanimously chosen President. Mr. Cal-
laway, the new President of the New Y'ork Central, was here-
tofore President of the P. & L. E.

Pennsylvania.—Mr. Daniel S. Newhall has been chosen Pur-
chasing Agent by the Board of Directors, to succeed Mr. A. W.
Sumner, deceased.

Richmond, Fredericksburg & Potomac.—Mr. J. S. Cooper has
been appointed Master Mechanic, with office at Richmond, Va.,
to succeed Mr. J. T. Bryant, deceased.

Santa Fe Pacific.—Mr. T. F. Underwood has been appointed
Master Mechanic, with headquarters at Wlnslow, Ariz.

St. Louis, Peoria & Northern.—Mr. J. W. Hemphill has been
appointed Master Mechanic, with headquarters at Springfield.
III., vice Mr. A. L. Moler.

Seivern & Knoxville.—Mr. R. A. Springs is President of this

road, which is operated by the officers of the Carolina Midland
Ry.

St. .Louis, Peoria & Northern.—Mr. Alexander Rumpler has
been appointed Assistant to the President. He was formerly
Assistant to George W. Stevens. Superintendent of Motive
Power of the Lake Shore & Michigan Southern. His office will

be at St. Louis, Mo.

Temiscouata.— Mr. E. D. Boswell, President of this road, died

at Riviere du Loup, Quebec, June 3, at the age of 50 years.

Utah Central.—Mr. George G. Bywater, formerly Master Me-
chanic of this road, died May 16, at the age of 69 years.

Washington County.—Mr. William Barkley Parsons has been
appointedChief Engineer. He succeeds Mr. G. M. Rushing re-

signed.

West Shore, New Jersey Junction & Wallkill Valley.—Mr. J.

D. Laying. Second Vice-President and General Manager, has
issued the following circular under date of May 30, 1898: "G. E.
Hustis is hereby appointed General Superintendent of the West
Shore, Wallkill Valley and New Jersey Junction Railroads, in

place of C. W. Bradley, resigntd.

West Virginia & Pittsburgh.—Mr. A. H. Kunst has been ap-
pointed General Manager, with headquarters at Weston, W. Va.

Western Transit.—Mr. S. D. Caldwell, formerly for thirteen

years General Manager of this road, the lake line of the New
York Central Railroad, died at his home In Buffalo, N. Y., May
27, at the age of 70 years.

MASTER CAR BUILDER'S ASSOCIATION.

Thirty-second Annual Convention.

Reports ot Committees.

SPECIFICATIONS FOR AIR-BRAKE HOSE.
A. M. Waitt, Committee.

If it is considered that there are over 650,000 cars and loco-
motives in this country at the present time equipped -with air
brakes, and that the highest guarantee given on the life of air
hose by manufacturers is only twenty-four months, and that a
large percentage of the air hose are renewed for defects not in-
herent in the hose before they are twenty-four months old, it
win be seen that the railways of this country require probably
over 600,000 air-brake hose, costing with present prices almost,
if not quite, $1 each, to supply the requirements for yearly re-
newals.
There is a general impression that the strength of an air hose

to resist bursting is the one great requisite. It is a fact, how-
ever, that almost any hose in the market will withstand an in-
itial bursting pressure many times greater than the maximum
strain put upon it in ordinary use.
There seems to be a generally accepted opinion, but without

any good reason therefor, that it is necessary for an air-brake
hose to be made four-ply—that is, composed of four wrappings
of heavy cotton canvas—in order to make it of sufficient strength
to stand the strains put upon It in service. Tests made, by
bursting a large number of hose of various plies and various
styles of manufacture, have shown that four-ply air hose are
made which will burst at 400 pounds pressure, while other hose
made with only two-ply fabric, but manufactured by a different
method, cannot be burst at pressures of over 1,200 pounds. In
the construction of an air hose, the canvas or cotton fabric can

be considered as the foundation upon which the structure Is

built. On the fabric alone reliance must be placed for strength
to resist the pressures that are put upon it. With an air-brake
hose on freight cars, 90 pounds is about the maximum pressure
that they are called upon to resist. If hose are specified to
stand a bursting test of 500 pounds, a factor of safety of a little

over 5V2 is thereby required, which seemingly should be amply
high for all requirements.
[A description in detail of the manufacture ot hose is given by

the author. For a similar description see our issue of October,
1897, p. 335.—Editor.]
During the past two years a new style of hose known as the

tubular construction has been quite largely introduced. As I

shall have more to say of this form of construction later on,
and as its method of manufacture is in some respects radically
different from the wrapped hose, it will doubtless be Interesting
to follow the process. In the tubular form of hose it seems to
be quite convenient to make them on tnandrels of sufficient

length to produce two hose at a time. The mandrel is hollow,
about five feet long, and of diameter suited to the inside diame-
ter of the hose. A sheet of thin rubber for the tube is cut to
proper length for two hose, and of proper width to wrap around
the mandrel two or three complete turns. This sheet is laid on
a perfectly flat and smooth table, and the mandrel, well soap-
stoned, is laid on it and rolled over It two or three times, thus

Machine for Testing Hose by Kinking.

forming the tube, the lapping edge afterward being rolled down
with concave roller. The mandrel with its tube cover is next
placed in position in center of a weaving machine similar to
that used in making tubular lamp wicking, and while in this
position a cotton covering is woven around it, the mandrel be-
ing fed through the machine at same speed that fabric is woven.
The tightness of fit of tube and the closeness of weaving is per-
fectly adjustable, as well as the thickness of the fabric, which
can be varied by increasing the number of threads used. After
the first layer of fabric is woven, the Inclosed mandrel
Is placed on a rack over a trough filled with rubber
cement The newly woven tube is first given a thorough
coating of very thin rubber cement, and after this is sufficiently

dry several succeeding coats of greater density are applied,
proper time for drying being allowed between the coats. This
process completely fills all the pores of the fabric, excludes the
air, and cements the fabric together, and to the tube, and also
provides an adhesive surface for the friction coat. After the
cement coats are applied the mandrel is placed on the table
and a friction coat of rubber one thirty-second or sixteenth inch
thick is applied in the same manner as the original inner tube,

the lapping edges as well as the balance of the covering being
carefully rolled down so as to exclude all air. Next, another
tube of fabric is woven over the rubber friction coat, and again
the texture of the fabric is filled with rubber cement as before,

after which the cover is applied in the usual way. The hose
are now cut to proper lengths while on the mandrel and a thin

N
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rubber cap piece is applied, and the hose Is then ready for the
usual wrapping in wet cotton cloth and the subsequent vul-
canizing.
The use of inferior materials in hose manufacture, combined

with the greatest care in the process of construction or the use
of the best material with carelessness in putting It together, is

sure to produ<-e hose which will give unsatisfactory service and
short life. With the object of ascertaining what steps have been
taken by the railroads represented in this Association to insure
proper materials ami processes of manufacture In the construc-
tion of air hose and also with a view of ascertaining what qual-
ities of air hose are being accepted and used by the railroads,

a circular of imiuiry was sent i>ut to representative members of

our Association, asking for coi)y cjf specifications utider which
their hose are purchased, and the qualifications required by tests

before acceptance, also a sample of hose purchased was asked
for. Very few replies were received—only twenty-two (jut of the
entire number of roads represented. The reason for this may be
Inferred from the nature of some of the replies, namely, that no
attention whatever has been given to the subject by 90 per cent,

of our companies. That it should have instant and urgent at-
tention is shown by the results developed in tests of twenty-six
sample hose received for test. These were of eight different
makes, and undoubtedly of greatly varying prices. They range
in quality from flrst-class down to the grade of common cheap
garden hose, made largely of reclaimed rubber. Only four of
the manufacturers represented had furnished to the railroads

Apparatus for Testing " Friction " of Hose.

hose which, in the matter of good friction and good rubber prop-
erly cured, would meet the requirements of the specifications of
the Lake Shore, Erie and Baltimore & Ohio railroads.

If the hose successfully resists a pressure of 500 pounds, a sec-
tion one inch long is cut from some part not near the rupture,
and by means of a knife the outer cover is cut through to the
first wrapping of duck or woven fabric, and with the aid of a
pair of pliers this outer course is separated from the balance for
about one inch. A convenient clamp is next attached to the free
end and the section is slipped as far as possible onto a slightly
tapered wood or metal spindle, which has an outer diameter
about the same as Inside diameter of hose. This spindle is

placed In Its position in a friction-testing machine, which is
shown in Fig. 1, and a 25-pound weight is suspended from the
separated end by means of the clamp. The distance that the
hose unwraps in ten minutes determines if the friction meets
the requirements.
After the one-inch section is unwrapped to the tube, if made in

the best manner, it should be found very difficult to separate
the rubber of the inner tube from the canvas wrapping. A lit-
tle experience, however, aided by a few drops at a time of
naphtha, will enable the separation of rubber tube, rubber cover,
and even the friction skimming coat, all of which are then
tested in the stretching testing machine shown in Fig. 2. If
the test hose successfully passes the friction and stretching
tests, all of the hose in the shipment are examined to note their
compliance with the balance of the requirements.
The scrap pile Is always a good and fruitful field for observa-

tion as to causes of weakness or removal of defective parts of

equipment. From the hose scrap pile we find prominent among
the causes of disability among hose:

1. Kinked, with rubber of cover badly cracked at kink, ex-
posing canvas to the weather and causing leakage. In these
hose It will often be found by opening up the hose that the rub-
ber in the tube Is cracked near the kink, and there Is nothing to
prevent moisture inside the hose from working into the canvas
and following It round and round till It reaches the outsi<J«; of
hose. Where the moisture goes the air can follow, hence from
this cause we may have many leaky and burst hose. There is

far less danger from the cracking of the cover, as there Is no air
pressuie to helj) force the moisture inward. Another effect of
kinking Is to cause a separation between the different layers of
the hose, and also to break the liljer of the cotton in the canvas
and weaken it at that point.

2. Porous or leaky around the ends of the hose near fittings.

An examination of the interior of such hose after the fittings
have been carefully removed will show in a large number of
cases that the rubber tube has been slightly torn or cut, either
wholly or nearly through the canvas, caused by bruising of tube
In forcing the fittings on careles.sly, or by cutting of tube by
roughness of the fittings.

3. Chafed or cut by chafing. This Is a quite common cause
of hose removal. It comes from being hit or rubbed, generally at
the nipple-fitting end, thereby bruising or c:utting the cover,
sometimes into the first or second ply of canvas.
There are forms of construction of hose in which the canvas

and the rubber accommodate themselves with equal facility to
the bending, as is shown by the fact that with such hose on the
kinking machine there is no perceptible heating at the point of
bend, and consequently no tendency to change the normal rela-
tion between the fabric and the rubber.
The form of construction last referred to Is the tubular. Long-

continued tests on the kinking machine have shown that the
tubular form of hose will outlast from three to four of the best
make of three or four ply wrapped hose, befoie showing a leak.
Experience with such tests has failed to develop over 33,000
revolutions of the machine with four-ply hose before hose would
commence to leak at the bend, while with the two-ply tubular
hose it required a little over 1.000.000 revolutions to cause a leak.
The objection to excessive expansion, on account of Its causing

the rubber to crack more quickly, is a reasonable and strong
argument for having hose made with enlarged ends. The ordi-
nary 1%-inch hose is seven thirty-seconds inch less in Inside
diameter than the small end of the Westinghouse fittings, and
% inch less than the enlarged part of the fitting. It surely
is not good practice to put rubber into the hose and then
require it to be permanently stretched % inch in diameter in
order to force the fittings on, when with a little more work by
the manufacturer the hose can have slightly enlargeiL ends
which will take the fittings quite readily, and without stretch-
ing and straining the rubber and canvas, and thereby surely
shortening its ultimate life. Another reason for enlarged enils
is the fact that the air-brake fittings are unfinished malleable
castings, which oftentimes have small rough or sharp projec-
tions on them, which are very liable to cut or tear the inner
tube of the hose.
Quite extensive experiments have indicated to the writer that

a simple two-ply hose, properly made with 22-ounce duck, can
be made strong enough in its resistance to bursting pressure,
but it will not give safeguard enough against results of chafing
of cover or tearing of tube. If. however, in addition, the com-
posite cover and tube are used, a hose is obtained, if good ma-
terials properly put together are used, that is soft, pliable, and
of sufficient strength to resist a bursting pressure of from six
to eight hundred pounds.
In concluding this paper, It will be desirable to summarize the

deductions from the discussion of the various points, by outlin-
ing a short draft of a specification which will at least insure
by its use the obtaining of reliable hose, well made, and of a
higher grade than the average now manufactured, and which
will undoubtedly give longer service than a large percentage of
the hose used in the past.

[Recommended Specifications for Air-Brake and Signal Hose.j

1. All air-brake and signal hose must be soft and pliable, not
less than two-ply nor more than four-ply.

2. The tube must be hand-made, composed of not less than two
calenders of thin rubber; it must be tree from holes, or im-
perfections in joining, and must be so firmly united to the cot-
ton fabric that it cannot be separated readily without breaking
or splitting the tube. The tube must be of rubber, of such com-
position and so cured as to successfully meet the requirements
of the stretching test given below. The tube must not be less

than three-thirty-seconds inch thick at any point. It may
preferably be made in composite form, with a complete inner
tube of one-sixteenth inch rubber wrapped with a single wrap-
ping of S-ounce cotton canvas, the whole being covered with an
outer tube of one thirty-second inch thick rubber.

3. The canvas or woven fabric used as wrapping for the hose
to be made of good quality cotton, loosely woven, and to weigh
not less than 22 ounces per yard, and to be from 3S to 40 inches
wide, except when woven with a seamless tubing. The wrap-
ping must be frictloned on both sides, and must have In addition
a distinct skimming coat or layer of gum between each ply
wrapping not less than one thirty-second inch thick. The fric-

tion and coating must be of the same quality of gum as the
tube. The canvas wrapping to be cut and applied on the bias.

4. The cover must be of the same quality of gum as the tube,
and must not be less than one-sixteenth inch thick. The cover
may preferably be made In composite form in the same manner
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as provided for with the tube. In this case there must be not
less tlian one thirty-second inch thicliness of rubber between
the outer ply of wrapping and the 8-ounce duck forming part of
the cover, and there must be an equal thickness of rubber on
the outside.

5. Air-brake and signal hose are to be furnished in 22-inch
lengths. Variations exceeding % inch above or below this length
will not be accepted. The Inside diameter of all such hose to
be not less than 1% inches, nor more than 1 5-16 inches, except
on the ends, which are to be enlarged to 1 7-16 inches for a dis-
tance of 2% inches, the change from larger to smaller diameter
to be made tapering, so that inside of hose will be practically
smooth. The outside diameter must not exceed 2 Inches nor be
less than 1% inches in the main part, or exceed 2 3-16 inches, or
be less than 2 1-16 inches at the enlarged ends. Hose must be
finished smooth and be regular in size throughout, as above in-
dicated; ends of hose to be capped with from 1-16 to % inch of
rubber. Caps must be vulcanized on, not pasted or cemented.

6. Each standard length of hose must be branded with the
name of the manufacturer, year and month when made, and the
standard railroad mark, and also have a table of raised letters
at least three-sixteenths inch high, to show date of application
and removal.
All markings except the road mark may be combined in one

plate.
All markings to be full and distinct, and made of a thin layer

of white or red rubber vulcanized on, and so applied as to be
removable "only by cutting with a knife or sharp Instrument.

7. Air-brake and signal hose will be subjected to the following
tests:
Each hose must stand a proof pressure test of 300 pounds

without failure of any kind. With every lot of two hundred or
less shipped to one point, the manufacturer must furnish free of
charge one additional hose for test. From each such lot one
hose will be taken at random, and subjected to the following
tests in the order named:

Bursting Test.

The test hose must stand a hydraulic pressure of 5000 pounds
before bursting, and must not expand more than % inch in di-
ameter under a pressure of 100 pounds.

Friction Test.

A section one inch long will be taken from any part of the
hose, and the friction determined by the force and time required
to unwind the hose, the force being applied radially. With a
weight of 25 pounds suspended from the separated end. the
separation must be uniform and regular, and when unwinding
the average speed must not exceed 6 inches in 10 minutes.

Stretching Test.

A 1-inch section of the rubber tube or inner lining will be cut
at the lap or thickest part. Marks 2 inches apart will be placed
on it. The 1-inch strip will next be stretched until the marks
are 10 Inches apart and then released immediately. The piece
will then be remarked as at first and stretched to 10 Inches, or
400 per cent., and will remain stretched 10 minutes. It will then
be released, and the distance between the marks measured 10

minutes after the release. In no case must the test piece break
from defective quality of rubber, or show a permanent set of
more than Vt inch between the 2-inch marks.
Small strips taken from the cover and friction will be subject

to the same test.

8. If test hose fails to stand the required tests, the lot from
which they are taken will be rejected without further examina-
tion. If test hose are satisfactory, the entire lot will be ex-
amined and those complying with the requirements herein set

forth will be accepted.
It would seem reasonable that the developments in the manu-

facture and use of air hose in the next two years will warrant a
further consideration of the subject at that time, and it is not
unlikely that the superiority of either the tubular or wrapped
form of hose will be so clearly demonstrated as to warrant a
much more restricted specification; but if hose in the meantime
are brought up to the standard just outlined, a marked upward
step will have been taken in this important detail of car con-
struction.

of salt water every 24 hours, which on an average will contain
8% per cent, of salt. The committee started out with the Idea
of having refrigerator cars fitted with one or more reservoirs,
to be attached underneath the car body, into which the salt
water drippings could be conveyed, the reservoirs to be large
enough so that they would not have to be emptied more than
once every twelve hours, at division terminals, where the proper
provision could be made for taking care of the salt water.
This idea, however, met with so much opposition on the part of
the refrigerator car owners that the committee abandoned it,

not caring to recommend an arrangement that the refrigerator
car owners would be unwilling to adopt.
The committee presents two methods that can be followed

without much expense, either one of which will improve the
present condition of affairs; and, although a patent has been ap-
plied for In the case of Design No. 2, it is the opinion of the

RUST FROM SALT-WATER DRIPPINGS.

S. Higgins, A. M. Waitt^Committee.

The origin of the inquiry as to the damage resulting from salt-

water drippings is clearly set forth in some remarks that were
made by the chairman of the present committee during the

master car builders' convention of 1897.

The fact that the Master Car Builders' Association has
thought it necessary to appoint a committee to prepare a re-

port on this subject is sufficient answer to the claims that the
salt-water drippings are not harmful. The Information received
by the committee indicates that more interest is being taken in

the subject by the ofHcials in charge of the track and bridges
than by those in charge of the rolling stock, which is accounted
for by the fact that the track and the bridges are being more
damaged by salt-water drippings than the car trucks.

It should be understood that the salt-water drippings come
from refrigerator cars loaded with dressed beef. In such cars
the mixture used for cooling purposes Is composed of ice and
salt, the proportion of the salt to the ice varying from 6 to 11

per cent., and one refrigerator car will produce about 200 gallons

/V(?/ Device forc/^'spos/nc Of6a// iVa/er (/n'pp/ng'S.

Dripping Device Indorsed by the Association,

committee that Design No. 2 will give the better results. De-
sign No. 2 will be the more expensive, but will not cost to ex-
ceed ?5 per car, including a royalty, if the patent is granted.
The principle of both designs is to convey the salt water so that
it will di-op between the rails, at about the center of the track,
where it will do little or no damage.
In fitting up a refrigerator car with either type of attachment,

care should be taken to provide caps or plugs at proper points,
BO that the pipes can be readily cleaned out, and galvanized iron
piping should be used, in order to resist the corroding action of
the salt water or brine in passing through it.

CONFERENCE WITH AUDITORS.

John S. Lentz, W. W. Atterbury, W. Garstang—Committee.
Your comnrittee appointed to confer with a committee of the

American Railway Accounting Officers' Association, with a view
of recommending a plan for the simplifying of bills and ac-

counts, met with a committee of that Association at Pittsbui-g,

Pa., on January 27.

After a careful consideration of the subject, the following
resolutions were unanimously agreed to;

1st. That ail charges against any one railway company or

individual car owner, as shown by the representation in the

Master Car Builders' Association, must be consolidated into one
monthly bill.

2d. That the standard forms for rendering of bills under
the Master Car Buildlers' Rules shall be as follows:

Form "A"—For repairs to cars.

Form "B"—For wheel and axle work.
Form "C"—For summary of bills.
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3d. That no bill shall be returned for correction on account
of error for less than $1.00 in aggregate of bill, but said bill shall

be passed for payment at once, and the alleged error brought to

the attention of the road rendering the same within sixty days
from date of bill. The receiving road shall at once issue author-
ity for counter bill to cover the acknowledged error. If the al-

leged error is not conceded, the matter is to be promptly referred
to the Arbitration Committee for decision.
4th. That the Executive Committee of the Master Car Build-

ers' Association Instruct the secretary to obtain from each rep-
resentative member of the Master Car Builders' Association a
classification of all cars the road which he represents owns or
controls. That this list be printed and distributed in such man-
ner as the Executive Committee may direct.

Your commltee does not think It advisable to submit any
recommendations In regard to description of passenger equip-
ment cars as between different railroad companies.
Your committee recommends that resolutions Nos. I, 2 and

3 be incorporated in the M. C. B. Rules of Interchange, and' the
adoption by the Association of Resolution No. 4.

STEEL CAR FRAMING.
A. E. Mitchell, W. P. Appleyard, Wm. Forsyth—Committee.
The Committee on Steel Car Framing, appointed at your 1837

convention to review plans submitted by members of a similar
committee In 1897, and to report upon designs for cars of differ-
ent classes, has endeavored to collect the necessary information
to carry out its Instructions, but it lias succeeded in obtaining
dimensions of only one of the frames submitted in 1897 suffi-
ciently In detail to admit of exact and complete calculations of
strength. Your committee has obtained blue prints of steel car
frames of several designs which were not described in the re-
port submitted last year, but all but two of these designs lack
so many dimensions that calculations of their strength could
not be made, and, furthermore, attempts made by the commit-
tee to obtain further information were unsuccessful.
But twelve members of the Association replied to the circular

which the committee issued to elicit information. The ques-
tions contained in the circular will be given later, as well as
all answers to them which were received. The members who
replied to the circular represent 151,828 cars, or about 12.4 per
cent, of the total number of cars represented by the Associa-
tion. The number of cars represented by those who replied to
the circular and by the members of the comirittee is 208,389, or
about 17 per cent, of the number of cars represented by the As-
sociation.
The replies received were as follows:
"If you have had any steel ear frames In use, please describe

all the important facts about them which your experience has
brought forth, and furnish working drawings illustrating the
same." Six individuals and companies reported the results of
their experience with steel cars.
"Which do you consider preferable for the members of the

car frames, rolled shapes of standard commercial sizes or spe-
cial pressed shapes ? " Six replied that they preferred rolled
shapes; one preferred pressed-steel shapes except for center
sills, which he thinks should be "I" beams; and one replied as
follows:
"Would prefer pressed shapes for the following reasons:
"a. The various members can be made of uniform strength by

placing the metal where it will be most useful.
" b. The parts can be made lighter in weight.
"c. Better connections for the various parts can be provided

for."
"Which do you prefer, a car frame made entirely of steel or

a composite frame made of steel and wood?" Seven replied
that they preferred all steel, two preferred steel and wood, and
one preferred steel and malleable iron.
"What parts do you recommend be made of wood?" One

recommended that center sills only be made of steel; another
replied that the end sill is the only part which It is allowable
to make of wood; another recommended that the floor and the
superstructure be made of wood in all cars except coal and flat;

another recommended that the floor, sides and ends only be
made of wood; another advised as follows; "Would recommend
that any parts of car subjected to abrasion or which might be
injured by the material to be carried or any covering for the
purpose of protecting the load from the action of heat or cold be
made of wood. Generally speaking, the covering of superstruc-
ture and floors, but not of necessity the framing of super-
structure."
"What is your opinion of the advisability of using truss rods

under side sills of steel car frames? and give the reasons for
your opinion." The replies were as follows: Seven recommended
ihat no truss rods be used, one recommended truss rods to sup-
port the side sills, and one recommended truss rods if by their
use the car can be made lighter.

"Do you recommend that the draft gear of steel car frames
be located between centre sills and firmly secured to them, or
the use of Independent draft timbers below the centre sills, sim-
ilar to the construction which is now generally used on wooden
cars ? " Ten replied that the draft gear sliould be played between
centre sills.

"Which do you recommend, wooden or steel side and end sills,

and what are your reasons therefor ? " Nine replied that tliey

favored the use of steel end sills, and one recommended wooden
end sills.

"Please give maximum light weight of car, per ton (net 2,000

pounds), you would recommend for each ton of paying freight?"

600, 700 and 800 pounds are recommended. One member sug-
gested 900 pounds for coal cars only. In another reply 600

pounds is recommended for hopper cars to carry Iron ore, and
800 pounds for box cars.
"Recognizing the fact that steel car framing will be used in

cars of very large capacities, what type of centre plate would
you recommend, and what maximum bearing jjressure. per
square Inch, would you recommend for carrying the car and
lading?" Three recommended the use of pressed steel centre
plates, and one recommended malleable Iron. One member rec-

ommended that the bearing pressure shall not exceed 1,600

pounds per square inch, and another 2,500 pounds per square
inch. One member thought that cars should not be centre bear-
ing, but that each of the side bearings should support as much
of the load as the centre plate.

"What type of side bearing would you recommend for cars of

large capacities with steel car framing?" Six recommended plain
side bearings of pressed steel or malleable iron, and two rec-
ommended roller side bearings.
The members of your committee believe that at the present

time It Is Impossible to design a steel car frame which will meet
with universal favor. The extremely limited extent of the ex-
perience which has been obtained with steel cars up to date Is

alone a sufflclent reason for recommending the postponement
of the selection of a design at the present time.

CARE OF JOURNAL. BOXES.

J. T. Chamberlain, J. J. Hennessey, R. H. Johnson—Committee.

Your committee, in summing up the evidence from such data
as has been given it in replies to the circular of inquiry, desires
to call the attention of the Convention to the fact, that consid-
ering the membership the replies were limited, and the commit-
tee feels that they are only called upon to take an account of
the information given it in the replies.

A large majority recommend high grade oil for car lubrica-
tion.

But few use cooling compound, and most all consider it un-
necessary in connection with car oil boxes.
That woolen waste is preferred by a substantial majority

over cotton waste, and of the former, two are now experiment-
ing with a waste of wool and foreign material, which they claim
is superior to woolen.

It is the unanimous opinion that there is no material known
that is a practical substitute for waste for journal-lX)X packing,
a large majority recommending woolen as the best, and your
committee is of the opinion that the above majority represents
the views of a majority of the membei"s of this Convention.
The committee calls attention to the fact that two members

are making tests, but are not ready at present to recommend
and also to the fact that several of the members recommend
woolen waste with a percentage of asbestos mixed with it as
being better than woolen waste.
That a large majority recommend that waste be soaked be-

tween 24 and 48 hours before using, and at a temperature of
about 65 degrees, and your committee is of the opinion that
waste should be soaked at least 36 hours at a temperature of not
less than 70 degrees.
That for all practical purposes the members almost unani-

mously recommend the common wooden dust guard so generally
in usse at the present time, and your committee concurs in that
recommendation.
That while there is considerable difference of opinion, as in-

dicated in the replies, existing in the minds of the members as
to the best oil-box lid, all seem to desire a lid that will keep
the oil from getting out of the box and the dust from getting in.
the preference expressed being for the so-called Fletcher lid
first, with the McCord second.
That the members regard the matter of careful packing as

being one of utmost importance, their replies indicating that
their careful attention has been given to the subject.
They are careful to have the waste soaked thoroughly at

least 24 hours, packed firmly, yet not tightly, care being taken
to see that the waste does not come up to the bottom line of
brass (within one-half inch), and your committee fully indorses
such practice.
That the members very generally consider it good practice

to shake out the old and discard the worn-out short waste, mix-
ing the good old waste after resoaking with the new, the only
difference of opinion being as to when and how often it is nec-
essary to do this. The committee is of the opinion that it is
good practice, and should be done at least once a year, and the
date of repacking stenciled on the truck. It further recommends
it should always be done with the removal of oil boxes or change
of wheels, and also in shop practice, when there is any indica-
tion that the waste has in a degree become matted or partially
worn out.
In conclusion, your committee feels that it can do no better

than to quote the concluding paragraph of the report of your
committee of 1888 on "Journal Lubrication and the Best Prac-
tice for Economizing Oil."
"-\fter reviewing the whole subject, your committee is of the

opinion that no greater economy can be had in journal lubrica-
tion than by the use of petroleum or its products, either with or
without mixtures of other oils or lubricants, along with a good
elastic or spongy packing of woolen waste or material equally
as good, and used in a thoroughly tight and well-constructed
Journal box, made especially with a view to preventing the loss
of lubricant and excluding foreign particles of dust from the
journal box."
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SPRINGS FOR FREIGHT CAR TRUCKS.
J. S. Lentz, A. G. Steinbrenner, R. P. C. Sanderson, F. W.

Brazier—Committee.

The chief aim of the committee has been to submit such de-

signs as are practical and economical, in order that. In case of

adoption, they may not become a dead letter, but serve the pur-
pose for which they were designed. Standard springs, to be de-

sirable, must be so designed as to best satisfy the following con-
ditions:

1. The springs must be generally applicable to the majority of

the existing cars, without expensive alterations In their applica-
tion.

2. They must be so designed that they will not increase the
cost of maintenance by premature failure or excessive first cost.

3. There should be a minimum number of different coils, and
the different coils should be so made as to be readily distin-

guished one from the other, so as to prevent confusion and mis-

coils and springs, and cause the destruction of the springs, and
also a source of expense in the first cost of the spring plates,
as the provision for such bolts adds to the cost.
In the designing of the springs themselves, the beet practice

has been followed in all cases, and spring makers consulted.
Tour committee therefore recommends for adoption as stand-

ards the following coils, drawings of which are submitted. The
combinations in which these coils can be used appear In the
schedule.
By reference to the column headed "Arch Bar Trucks," In the

schedule submitted, it will be seen that the carrying capacities
of the group recommended increase by fairly regular gradua-
tions. To enable the recommended standard coils to be most
generally and economically useful, such groups can be selected
and used as come nearest in capacity to the actual load to be
carried, without reference to the marked carrying capacity of

the car. Thus a heavy refrigerator car of 50,000 pounds capacity
and a flat car of "0,000 pounds capacity may use the same com-
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takes in application, and to reduce the cost of stock necessary to

be carried for prompt repairs to both foreign and individual

cars of usual design.
i. All coils used for outside bars to be wound right-handed,

and the inner coils to be wound left-handed, to prevent inter-

locking.
In the designing of these springs, it has not been considered

necessary to consider cars of less capacity than 40.000 pounds,

nor does there seem to be occasion to consider a spring for

pedestal trucks for cars of less than 50,000 pounds capacity, as

such cars are few In number, and are not likely to be perpetual.

The fact that there is no M. C. B. standard journal box for 90,-

000 or 100,000 pounds capacity care debars the consideration of

springs for cars over 80,000 pounds capacity for the present.

These can be considered In time to come, when more of these

cars are in existence, and some standard journal box is adopted.

It was considered desirable that the springs and plates for use

with the cars at 40,000 pounds capacity should be available for

use under 50,000 and 60,000 pounds capacity cars, so that there

will be no loss at such time as the 40,000 pounds cars cease to

Graduated springs, or springs made of other than round bars,

have not been considered, and as the elastic limit per square

inch is greater for smaller bars than the larger, it is objectiona-

ble to use larger sections than are absolutely necessary. Also

as spring coils, and not the spring plates, are the expensive ar-

ticles and those that break, it is not desirable to sacrifice the de-

signs of the springs for the sake of limiting the cost and number
of patterns for spring plates, and It Is considered preferable to

buy the springs by the coil, and the plates separately, not to be

put up in sets. Since it has been found upon investigation that

the pressed-steel plates are slightly cheaper than malleable iron,

plates of designs suitable for pressed steel only have been sub-

mitted Moreover, the use of both pressed-steel and malleable

Iron plates means two separate sets of springs, as, owing to the

difference in thickness of the pressed steel and malleable iron

(about % inch for a pair of plates), the springs used with the

steel plates would have to be % inch higher than those used

with the malleable Iron, to give the same free heights over

spring plates. It has further been decided that the use of bolts

for securing the top and bottom plates is not only superfluous,

but a source of danger. In that these bolts get in between the

binatlon of springs, on account of the great difference in light

•weight of the bodies.
If this plan is followed, the committee would recommend that

the number and class letter of the colls to be used in each truck
should be stenciled on the truck to prevent mistakes being made
by repairmen.
To meet the greatest possible variety of conditions drawings

for spring caps are submitted, showing caps for springs C and D
or E and F. to be used In groups of four, or In groups of two,

the smaller colls being placed inside the larger ones. Tour com-
mittee recommends that the springs and caps submitted, and
the schedule for their use, be adopted.

Capa-
city of
car.

40,000
Lbs.

.tO.OOO

Lbs.

60,000
Lbs.

70,000
Lbs.

80.000
Lbs.

SCHEDOLE OF RECOMMENDED STANDARD SPRINGS

.

Pedestal trucks—per box.-^Arch-bar trucks—per group. -^

No of Capacity . . Weig't p-='- lbs. ^^ lbs.
"-sp-

indles.
coils.

No. of Capacity, . , Weig't,
coils. lbs. ^^ lbs

Inches.

4 of A 14,000 bVi 43

4 of A
2of B
5 of A
4 of A
4of B
6 of A
2ot C
2of D

16,300
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but certain objections were raised to the inside dimensions of
tire Journal box as recommended. Thie report was referred to
the Committee on Standards of the Association, which submitted
the following, through Mr. Soulo, chairman of the committee:
"The Committee on Standards, to which was referred the

recommendation embodied in the report of the Committee on
I'asseng-er Car Pedestal, for axle with Journal i'A by 8 inches,
begs leave to report that in its judgment the Committee on Ped-

Truek Pedestal, for axle with journal 4'/i by 8 inches, and on
Journal box for use In trucks (whether passenger or freight)
involving the use of the pedestal and axle with Journal i% by
8 inches."
The committee respectfully reports as follows:
Owing to the wide variation existing between the ordinary

Master Car Bullder.s" pedestal now used in passenger ef4ulp-
ment trucks and the various pedestals now used in freight

rpi

n:
^-^

I

I

TABi-C 0>.i'-t;u*vi •

Journal Sox, 4'4 by 8 Inches.

trucks, the committee is of the opinion that it is absolutely im-
practicable to follow the recommendations of the Committee on
Standards. To meet all objections raised to the wording of the
committee's recommendations in last year's report, it respect-
fully offers the following for consideration; being governed
m a great measure by the replies received, the committee has
no hesitation in recommending

—

1. The adoption of a standard passenger car pedestal for 4Vi
by 8 inch Journals as shown in Fig. 2. which is the same as Fig.
2 with last year's report. This pedestal has the same width and
length of Jaw inside as the present M. C. B. standard pedestal
for 3% by 7 inch Journal box shown on M. C. B. sheet 10, but it
has a different design of top and a different location of bolt
holes therein.

2. The adoption of a passenger car journal box for use with
Journals 414 by S inches, with inside dimensions as shown in
Fig. 3 herewith. These dimensions admit of the standard 4% by
8 inch journal bearing and key as used in freight Journal boxes.
This design, with these inside dimensions, has been in success-
ful use for several years.

Pedestal.

estals ought to be continued, and to be merged into a commit-
tee, which it IS assumed, will be appointed on the recommenda-
tion already made by the Committee on Standards, to adopt thepresent standard journal box for use in trucks (whether pas-
senger or freight) having pedestals; the committee so contin-
ued to be designated, however, as the Committee on Passenger

THERMAL TESTS FOR CAR WHEELS.
S. P. Bush—Committee.

There were removed during a period of four years and four
months on the division of the Pennsylvania Railroad from
Pittsburgh to Philadelphia, a total of 7.1S0 wheels, on account of
being either cracked or broken, 6.446 being cracked and 250
being broken. The wheels removed comprised those produced
by almost every manufacturer in the United States, and it can
be safely stated that practically all cast-iron wheels are subject
to cracking or breaking when subjected to service with which
they are likelj' to meet on many of the railroads of the country.
A careful examination of these wheels indicated that they were
cracked or broken principally by the expansion of the rim, or
because of internal strains, coming as a result of imperfect
manufacture, so great as to produce rupture when in service.
During the past three years it has been fully demonstrated

*hat cast-iron wheels can be produced which will resist satis-
factorily the destructive force of sudden expansion of the rim.
and which will not possess, to any material extent, internal
strains. This has been demonstrated by actual service, and
also by means of a test designed to reproduce. In a measure.
the conditions of service, now commonly known as the thermal
test.

"WTien first Introduced, this test was thought to be unneces-
sary, and did not represent the conditions of service. The fact.
however, that most manufacturers at the present time have
no difflculty in producing wheels to comply with this part of
the specifications, with but a small increase In cost, would
rather indicate that it is quite practicable, even though It does
not reproduce exactly the conditions of service. It might be
stated on this particular point that the fundamental principle
of all specifications relating to material has for its basis the
proving of ability not to stand the usual conditions alone, but
extraordinary conditions, and this, too, with a good margin to
spare, commonly known as the factor of safety.

It Is evident that it would not be desirable to obtain that
quality in a wheel which would prevent cracking, or fracture.
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at a somewhat increased cost, but which at the same time would
reduce the average life materially. The opinion has been ex-
pressed by a few that if wheels are produced so as to withstand
the thermal test, the wearing quality, or mileage life, will be
very materially reduced. Wheels manufactured to withstand
the thermal test have not been in service a sufficient length of
time to demonstrate it generally, but it is thought that in an-
oher year some well-authenticated facts can be given.
Those making the above assertion endeavor to demonstrate

the correctness of their position by presenting figures showing
the mileage life of wheels on some roads known to have one
of the qualities spoken of above, and those on other roads hav-
ing the other quality spoken of to a greater extent than the
former. To put this difference in quality more specifically, it

might be stated that the wheel which is said to produce a
greater durability of tread and flange contains a greater pro-
portion of combined carbon, while the wheel that is best
adapted to withstand the thermal test has a larger percentage
of graphitic carbon.
The author then discusses the methods of stating the life of

wheels, and says:
If the average of the total number of wheels in service for five

consecutive years be taken, and this sum divided by five, and
the yearly average of the wheels drawn for the same five con-
secutive years be taken, then we obtain the average life in years
for the wheels drawn, which applies with considerably greater
accuracy to the last one of the five years in question. Again,
if fwe drop the figures for the first year of the group and take
the figures for the succeeding year, we obtain another aver-
age life of years corresponding to the wheels withdrawn during
the last year, and so on.
Of course, the total mileage life of a wheel depends directly

on the depth of the chill, as well as upon the quality, but if

two wheels, both having the same quality of chill, as well as
the same depth, the one being made of iron of high combined
carbon, knowTi as hard iron, and the other being made of iron
with low combined carbon, or the tough variety, it would cer-
tainly be expected that both wheels would give the same mile-
age life, so far as the chill is concerned, but that the latter
would withstand the heating of the rim, or the thermal test,
better than the former.
Through the General Superintendent of Motive Power of the

Pennsylvania Railroad, Mr. F. D. Casanave, and the chemist of
that road. Dr. C B. Dudley, I am able to present the following
facts bearing on this point:
Twenty wheels were selected from those in service, repre-

senting some of the principal makes of the country, all of which
were subjected to the thermal test, 10 passing it successfully
and 10 failing. Chemical analyses were made of the iron of
which these 20 wheels were made, two sets of samples being
taken, one from, the body, or gray iron, and the other from
the chill.

The rmain point in these analyses, to which special attention
is called, is the close agreement in the composition of the chills
of these different wheels. If we take the average of those that
didi and those that did not stand the thermal test, we find as
follows:

Total Graphitic Combined
ca.rbon. carbori. carbon.

Average of wheels which stood thermal test 3.81 0.42 3.39
Average of wheels which did cot sta.nd ther-
mal test 3,73 0.42 3.31

It is difficult to see how any other conclusion can be drawn
from these figures than that there is no evidence, so far as
the chemical composition is concerned, to show that the chills
of wheels which stand the thermal test differ in their physical
properties, so far, at least, as the physical properties depend on
the chemistry of the metal, from the chills of wheels which do
not stand the thermal test. Also, it seems fair to conclude that
wheels made in different parts of the country and by different
manufacturers do not differ vei-y widely, so far as chemical
composition of the chills is concerned. It is quite obvious why
this should be so, since the chill fixes the chemical composition
within very narrow limits. Therefore, to emphasize what has
been stated previously, it seems reasonable to conclude that the
wear of wheels depends on the chill, and if chills of various
wheels are as closely alike as these analyses show them to be,
there is really no evidence that the wear of these chills will
differ to any appreciable extent.
Referring now to the manner of conducting the thermal test.

The method now used may be criticised to some extent, and
justly, on the ground that it cannot be applied with absolute
uniformity at all times and at all places—that is to say, !n
pouring the ring of molten metal around: the rim of a wheel, it

is difficult, if not almost impossible, to have the iron always
at exactly the same temperature, so that in some cases the test
will be a little more severe, and in others a little less. The
test recommended by the committee last year requires that this
ring of metal be poured at a temperature as low as possible
without producing seams or wrinkles. It is. of course, difficult
to say exactly when the iron is at such a temperature, but it

is believed that the foreman in charge of most wheel foundries
is so experienced as to be able to tell veiT closely from the ap-
pearance when the iron has arrived at this temperature before
pouring. The everyday use of the present thermal test has dem-
onstrated its extreme simplicity, and with the one exception of
possible variation in the temperature of the molten metal, it

seems admirably adapted to the main purpose. As to the mag-
nitude of variation in the temperature of molten metal used: for
the test, it is believed that undue significance has been attached
to this, and that there Is a growing feeling that it Is so incon-
siderable as to give practical uniformity.

AMERICAN RAILWAY MASTER MECHANICS'
ASSOCIATION.

Abstracts of Reports—Thirtieth Annual Convention.

BEST FORM OF FASTENING FOR LOCOMOTIVE CYL-
INDERS.

By R. P. C. Sanderson and T. L. Chapman, of the Committee.
The boilers, cylinders and frames should, under all conditions,

be absolutely inflexible and immovable relative to one another,
all necessary limberness of the machine, as a whole, must be
provided for by the springs and system of equalization.
The strains that the "Cylinder Fastenings" have to resist are:
First: The direct alternating thrust of the steam in the cyl-

inders at the frames up to, say, 38 tons, reversing itself several
hundred times a minute and increased to unknown amounts by
shocks due to water in the cylinders.
Second: The direct forward and backward surging of the

boiler—as the Ijack end of the boiler must be on slides or links
to allow for expansion and contraction, the cylinder saddles
alone must resist the tendency of the boiler to move length-
wise, dhie to train and coupling shocks, collisions, etc.

Third: Forward and backward sliding of the two saddles on
one another, due to the cranks being at right angles and the
impulses in the cylinders not occurring simultaneously.
Fourth: Wrenching strains due to the engine curving, where

one side of the engine must be held back by the other, and the
adhesion of the wheels on the inner rail constantly broken.

Fifth: The forward thrust on the cylinder and smoke-box
bolts, due to the expansion of the boiler and resistance some-
times offered by the back boiler fastenings being defective or
jammed.

Sixth: Wrenching of the saddle, due to the back end of the
boiler swinging laterally on the frames; this is a very' frequent
defect vrith long boilers having heavy flre boxes, and is es-
pecialy noticeable on engines having poor back boiler fasten-
ings when they are slipping.
The place to remedy the looseness of the cylinder saddle and

smoke-box joint is at the back end of the boiler.

The weight of the boiler should be carried on two, or pref-
erably four, long slides up to 12 inches in length and over.
The weight of the boiler should be transmitted directly from

the mud ring to the top of the frame, through substantial
chafing pieces on the frames, which can be easily renewed if

worn; the mud ring being machined where it rests on these.
The weight of the boiler should not be carried by pads on the

sides, depending on studs or rivets.

The boiler should be held down firmly to place by four side
clamps, which are not depended on to hold the boiler laterally.

In addition to the lateral security afforded by bearing pieces,
the boiler should be held to place laterally by strong bracing
placed crosswise under the boiler at the front of the fire box,
and, where practicable, across the back of the fire box where
the material can be disposed Of in the best direction to resist
lateral movement, and tie both frames together.
Carrying the back end of the boiler on links and pins is bound

to lead to trouble sooner or later. The bearing surfaces cannot
be large; they will be hot all the time, and as they cannot be
successfully lubricated, must be made a loose fit to start with
or they seize and wring off. The smoke boxes of our heavy
engines have been too often made as if they had no other duty to
perform than to hold smoke, and, because they have no stetum
pressure to retain, are made of flimsy sheet steel, whereas the
smoke box is really a part of the foundation of the whole ma-
chine. The smoke box should be made of as heavy plate as
the boiler itself, and there should be a strong attachment to the
boiler by means of a wide 1-inch thick ring, as well as a second
ring at the front of the saddle, and bars 8 to 10 inches wide, all

closely riveted to the smoke box.
One member very pithily writes: "We flnd that too many bolts

cannot be used in securing the saddles to the smoke boxes;"
but it is believed that if the back ends of the boiler are well
secured, as recommended previously, fastening the saddles to

the smoke boxes with a double row of IVi or 1% inch bolts all

around, spaced 414 inches or not over 5 inches pitch, having
the flanges of the saddles strengthened by ribs, will form, with
honest workmanship, as secure a fastening as is needed, but
not more than is really essential for heavy locomotives. All
the bolts holdSng the saddle to the smoke box should be on the
outside of the saddle in the flange, with heads inside and nuts
underneath, where they can be seen. Bolts inside the saddle
put up from underneath which cannot be made a driving fit,

and the nuts for which must be inside the smoke box, are be-
lieved to be worth not the trouble of putting in.

Considering next the fastening of the two cylinders together,
it must be remembered that the force tending to separate or
slide on one another is exerted at the bottom on the plane of
the centres of the two cylinders, and not at the top. To resist

this to tire best advantage, the strength of the fastening should
be at the bottom, and not at the top. The economical trouble
from loose and cracked cylinders has led to the very common
use of cross-frame braces lipped over the frame bars and shrunk
on. both front and back of cylinders on both upper and lower
frame bars. When such braces or clamps are used, it is neces-
sary that the frames should have a good inside bearing against
the cylinder saddles so the clamps will pull the frame against
the casting, and not pull against or shear the frame bolts.

Referring to the strains on the cylinders and saddles pre-
viously described in the si.x numbered paragraphs, it will be
seen that there are some that must be wholly absorbed by tb*
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strength of the saddle. The plain bottomless box form of sad-
dle with cored steam and exhaust passages looks massive
enough, but the metal is dSsposed in the weakest possible form
to resist the strains referred to. Above all, there is need of
plenty of metal to act as a bi>ri5iont,T.I bed plate at oi* ne.ar the
plane of the center lines of the cylinders. We find efforts to
remedy this lack by numerous clamp.s shrunk on in front ajid
back of the c.vlinders to strain them tighter together, but here
again the metal is apjilied at right angles to the direction of the
strains. We also find horizontal plates .applied front and back
of the cylinders, lipped for the frames; in some instances these
being bolted to lla.nges cast on Ibc saddles for the purpose, and.
again, others hiive licen driven to the use of long east-iron
bumper deck plates, filling the entire space from the saddle to
the front liumjiers. All these are remedies for an originally bad
design. There seems to be some tradition, that no one h,as yet
broken away from, that the saddles must not l>e any longer
than the cylinders. For instance, for a 14 by 24 inch cylinder
the saddle would be about 2S inches long; for a 33 by 24 inch
cylinder, the saddle would still be 28 Inches long. The length
of the saddle is its strength to a large extent.

Is there any reason why the saddle should not be made 6 feet

find both frames and cylinder saddles all cast in one piece, with
the two cylinders and the upper pan of the saddle made of
east iron and bolted on.

|Tbe reference numbers on these diagrams are the same as given
in the report.— Ei).]

long between the frames, and thus furnish horizontal longi-
tudinal stiffness which would keep the cylinders and frames
square? This would do away with the necessity for clamps, plates
and e.xtra castings. But there are still formidable strains on
the saddles that require additional strength in the upper part,
and it is certainly good practice to rib the saddle vertically on
both sides, front and back, and also use horizontal ribs.

Reverting to the argument previously made in favor of
rigidity and against elasticity in the construction of the frames
and attachment to the cylinders, it will be admitted that the
recommendations of several prominent members to the effect
that double-bar frames should be always used for heavy loco-
motives, even of the eight and ten wheeled types, is in the right
diirection, and we recommend this as good practice.
A further departure from usual practices is where the bolts

holding the cylinder to the frames are put in from the bore of
the cylinder. This was due to the large diameter of the cylin-
ders and necessity of keeping the cylinder centres as close to-
gether as possible. As long as these bolts do not break or come
loose the arrangement is a simple method for overcoming the
dithculty; but if the head of one of them should work back and
foul the piston it would likely cause a bad breakdown.

Finally, It may be predicted that a few years will see the very
general use of cast steel for locomotive frames, and, as the
possibilities with this metaJ are great. It may be tbat we will

lOPFlCIKNCY OF lllCll STRAM PRliSSUKB FOR LOCO-
MOTIVES.

W. F. M. Goss, Wm. Forsyth, Tracy Lyon—Committee.
At the time this committee wa.s appointed. It was expected

that the experimental locomotive at Purdue University would
serve to give sufficient data to permit the presentation of a
report dteallng entirely with experimental facts. Unexpected
delays have been met, and the problem has proven to be an
extensive one. While more than thirty tests have Ijeen run,
the full significance of the data obtained cannot be known until

it is supplemented by infonnation yet to be supplied. For this

reason it has been thought best to withhold the experimental
data thus far obtained until the investigations shall have de-
veloped definite conclusions. Some reference may, however, be
made to the tendencies disclosed by the work already accom-
plished, and a general discussion of the question may t>e in-

troduced.
The locomotive with which the two Stephensons competed

for and won the prize at Rainhill carried a steam pressure of

fifty pounds per square inch. This was seventy years ago.

Since the time of the Rocket, the pressure on locomotive tKJilers

has been gradually increasing, and to-day practice in America
involves the use of pressures which fall between the limits

of 140 pounds and 200 pounds. While many locomotives are
running under pressures which are near the lower limit, few
are now being built which are designed to carry less than 180

pounds and a pressure of 200 pounds has ceased to be uncom-
mon. What lessons are to be derived from the experiences of

the past, and to what extent are they to be relied upon to guide
the practice of the future? Will the tendencies which have
manifested themselves in the past continue to prevail? Are we
to look for a gradual increase beyond 200 pounds, or has the

maximum limit already been reached? These are the important
questions which naturally suggest themselves in conncetion
with the subject which is to be presented by this report.

Power and Efficiency.—The power developed by a locomotive
is a measure of the work done by the steam in the cylinders;

it is a function of pressure, steam distribution, diameter and
travel of piston, and of speed. The efficiency of a locomotive Is

a measure of the degree of perfection attending the develop-
ment of power; concisely stated, it is the ratio of the heat
equivalent of the work done in the cylinders, to the heat sup-

plied the fire box. Tlie engine is most efflcient which, for each
pound of coal burned, develops the largest amount of power
in the cylinders.
Anything which affects the efRciency either of the boiler or of

the engines of a locomotive affects the efficiency of the loco-

motive as a whole. Boiler efficiency depends upon the propor-
tions of the boiler and the rate of power to which it is worked,
while engine efficiency depends upon many factors of which
initial pressure is but one. WTiatever gain in efficiency is to

be derived from the use of higher steam pressure in locomotives
is, therefore, to be found in the improved performance of the
engine. An ideal engine will always give increased efficiency

in return for increase of pressure, but the actual engine may
or may not do so.

While the term "efficiency" should not be contused with
"power," these terms express facts which, in a locomotive, are
closely related. Under normal conditions, a locomotive is

worked so near its maximum power that the limit of power
is determined by the amount of coal it can bum. If improve-
ment can be had in its process of combustion, or in the more
complete absorption of heat by the heating surfaces, or by
a reduction in the amount of fuel lost as sparks, the efficiency

of the boiler will be increased, and at the limit of power this

improvement in performance can t>e converted into an increase
of power. Again, if the cylinders can be made to better utilize

the heat supplied them, they may with a given amount of steam
be made to yield greater power. It is sate, therefore, in sum-
marizing these statements to say that anything which will

operate to improve the efficiency of a locomotive may be em-
ployed as a means for increasing its power. If, therefore, in-

creased pressure increases efficiency, it is clear that every in-

terest will l)e served by its adoption.
Pressure a Single Factor Affecting EfRciency.—There can be

no question but that the gradual increase of pressure which has
been developing itself for many years past has been accom-
panied by increasing engine efficiency. It is, however, probably
true that much of the improvement which has been observed is

the result of betterments In mechanism, as well as of advance
in the direction of pressure. This fact makes it desirable to em-
phasize at this point a matter to which brief reference has
already been made, namely, that pressure constitutes but a sin-

gle factor affecting the performance of an engine. Equally im-
portant with pressure are questions of valve proportions and of
valve setting, of cylinder clearance, and of degree of expansion.
Moreover, the significance of all of these factors is increased as
the pi"essure is increased. Great improvement in efficiency,

thei'efore. should not be expected as the result of attention given
to the matter of pressure alone. On the contrary, it should be
assumed that each Increase of pressure is a demand for greater
refinement in the mechanism of the engine. The valve action
must be positive and must give a good distribution of steam at
short cut-ofCs; the cylinder clearance must be minimum, the ex-
tent of surface bounding the clearance volume must be held to

its lowest Uiaits, and as pressures Increase, compound cylinders
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must be used. With such attention to details, it is probable that
each increase of pressure will be found to contribute its share to
the progress of the future.
There are those who view the situation to-day with the feeling

that Increase of pressure, being rather easily obtained, has ad-
vanced more rapidly than other measures affecting the efficiency
of the locomotive. They assert that time must be had in which
to perfect other details before further advances in pressure are
made. If this position is true, it is likely that as in marine
practice an advance in boiler pressures awaits a general adop-
tion of the water-tube boiler, so in locomotive practice a further
advance in pressure awaits the more general advent of the com-
pound engine.

It is frequently assumed that the process of gradually in-
creasing pressure beyond limits now common will soon reach a
point beyond which It will be found impracticable to go. Dif-
ficulties in maintaining a satisfactory condition of lubrication,
in using soft metal packing, and in using water glasses under
pressures yi^hich much exceed 200 pounds are often cited in this
connection. It would appear, however, from experience already
had in marine work, that none of the difficulties are such as will
block the way to the adoption of higher pressures whenever it

shall be demonstrated that higher pressures are needed to fur-
ther increase the efficiency of our locomotives.
High Pressure on Simple Locomotives.—The term "high pres-

sure," as employed in this paragraph, refers to pressures above
160 pounds. Tbe effect of such pressures on the performance of
non-compound locomotives is now to be considered. The argu-
ments for and against their adoption may be summarized as
follows:

AGAINST PRES-HIGHER
SURES.

Increased weight of boiler.
Increased first cost of boiler.
Increased transportation
charge, due to Increased
weight of boiler.
Probable increase in small
heat losses, as from radia-
tion and from leakage past
valves and glands.

IN FAVOR OF HIGHER
PRESSURES.

1. Smaller cylinders, and con-
sequently lighter recipro-

i

eating parts.
2. Reduced width of engine

outside of cylinders.
3. Reduced first cost of engine.
4. Reduced transportation

charge because of reduced
weight.

5. A possible gain In the effi-
ciency of the engine, where-
by a given power is de-
veloped on less steam and
on less fuel than could have
been done with a lower
pressure.

Reviewing the arguments as summarized above, it is to be
noted that the important factor favoring the adoption of higher
pressure Is the possible economy which is expected to result
The other advantages are incidental, and while some of themmay have great weight in particular cases, their significance
in the general case merits but slight attention.
The economy which is to result from an increase of pressure

must be sufficient to balance all of the considerations which in
the foregomg summary appear against the adoption of such
pressures. It is evident that unless the gain in efficiency is
material, the net result of increasing pressure will be disan-polntmg. ^

In this connection it will be profitable to review briefly the re-
sults of tests run under different pressures on the experimental
locomotive of Purdue University. This locomotive carries 250pounds pressure; its cylinders, having been constructed for
special investigation, have an unusually large clearance, and at
the time of the tests the valve setting gave excessive lead atvery short cut-off. It is significant that these defects were suf-
flcierrt in their effect to more than neutralize the gain whichmight otherwise have resulted from the use of higher pressures
It is, in fact, so easy to fail In securing the anticipated gain from
increase of pressure, through some minor defect of design or of
adjustment, as to make it probable that the most economical
pressure for simple engines, in their present stage of develop-
ment. Is within the limits of present practice.
High Steam Pressures for Compound Locomotives.—It has al-ready been argued that compounding is a means to the economi-

cal employment of high steam pi-essures, from which it follows
that the maximum pressure for compounds is higher than for
simple. Existing data are insufficient to serve as a' basis for any
prediction as to the effect of successive increments of pressureupon the efficiency of compounds of existing types.
High Pressure and Engine Dimensions.—As is well known, thevolume of the cylinders of an engine which is to develop a given

power is. other things being equal, inversely proportional to the
available pressure. As the steam pressure Is increased the size
of the cylinders may be reduced. On manv roads the width of
engines over cylinders Is already very close to the clearance
width along the right of way. On such roads a demand for en-
gines of greater power cannot be met by Increasing the diameter
of cylinders; hence, resort must be had either to a longer stroke
of piston or to higher steam pressure. Demands of this nature
will unquestionably stimulate a tendency to the employment of
higher pressures, and the end wrll! justify the means.
Boiler Pressure vs. Boiler Capacity.—It is not the purpose of

this report to enter upon a general discussion of conditions af-
fecting locomotive efficiency, but the question of boiler pressure
Is so closely associated with that of boiler rapacity that a brief
reference to the latter subject seems desirable.
The preceeding discussion discloses the fact that the proposi-

tion to Improve the economy of a simple locomotive by increas-

ing pressure beyond present limits is of doubtful value. When
viewed as one of several expedients which are open for adoption,
It is maiiiifestly not of first importance. For example, within
limits now common, an increase in boiler capacity offers a way
to increased efficiency which is both sure and significant. If, for
example, it is desirable to increase the efficiency of a locomotive
now carrying 140 pounds of steam, by giving it a new boiler of
the same dimension with the old, but designed for a pressure
of 200 pounds, the effect produced will be entirely due to increase
of pressure. The economy resulting cannot be large, and may,
as in the case of experiments already cited, amount to nothing.
The new boiler may weigh, approximately, 5,000 pounds more
than the old. Now, It can be shown that if, instead of adding
to the weight of the locomotive by making a stronger boiler, the
same increase of weight had been applied to making a larger
boiler, the resulting economy would not fail to be material.
In the five appendices to the report much valuable comment is

made, all with a direct bearing on the subject of the report. As
to the tendencies to be expected from increasing pressures. Prof.
Goss says:
Two important facts are to be noted in this connection. One is

that every increase of pressure results in a definite reduction in
the amount of heat consumed per unit of power. It is this fact
which is fundamental In any argument favoring increase of pres-
sure. The second is that the rate of change diminishes as the
scale of pressure Is advanced. Thus, increasing the pressure
from. 25 pounds to 50 pounds reduces the heat consumption of the
ideal engine 27 per cent., while an equal increment of pressure
from 275 pounds to 300 pounds affects the performance of the
ideal engine 2.9 per cent. It is evident from this statement of
facts concerning the performance of the perfect engine, that
chances for improving engine economy through increase of pres-
sure have been greater in the past than they are likely to be
in the future. Assuming the present limit to be 200 pounds, the
possibility of improving efficiency through Increase of pressures
alone are not so great as when the limit was 100 pounds.
He sums up the use of high steam pressures in practice by

showing that the general practice in marine engineering provides
for a boiler pressure of about 175 pounds, with occasionally ex-
amples of higher pressures up to 200 pounds. The latter figure is

considered the practicalbe limit for shell boilers of large size.
Further increase of pressure depends upon the possibility of ob-
taining a boiler which shall be suited both to high pressures and
to general marine conditions. There is a strong tendency to re-
place shell boilers by water-tube boilers. Especially Is this true
in naval work, where weight Is an Important factor, and in
yachts of high speed. Where water-tube boilers are used, they
commonly cai'ry a pressure of from 250 to 300 pounds, but for the
general conditions of trans-ocean traffic the water-tube boiler,
in its present forms, has not yet commanded sufficient con-
fidence to insure it a definite standing in this field. It is sig-
nificant that while marine engineers are generally alive to the
advantages to be derived from high pressures, they have not
seen their way clear to utilize pressures which exceed those now
common in locomotive service.
In regard to the influence of .ftigher boiler pressures upon the

cost of maintenance, Mr. Tracy X.yon, member of the committee,
concludes as follows:

It is evident that the available data are too meagre to admit
of any positive conclusions, but it seems the more probable that
the use of high steam pressures need not be attended by any
considerable increase in the cost of repairs.
The results of the elaborate tests conducted by the committee

were disappointing, and while they were entirely consistent one
with another, they were very unexpected, and the new locomo-
tive now in u.se upon the testing plant at Purdue University did
not show as good results, economically considered, as the for-
mer one designed for a pressure of only 140 pounds. This was
thought to result from differences in cylinder design, and as the
cylinders of the present locomotive (See American Engineer
January. 1S98, page 7) are fitted with bushings In order to permit
of experimenting, wdth various different cylinder ratios, the
clearance was excessive and was nearly 50 per cent, more than
in usual practice. The valve setting was also unfavorable to
good results with high pressures, and the results constitute a
better study in cylinder clearance than in the use of high pres-
sures. A discussion of the relative importance of Pressure vs.
Capacity of locomotive boilers Is given in the fifth appendix, by
Mr. Wm. Forsyth, and it is so well considered, so logical and
timely, that we shall print it in full in our next issue.

BEST METHODS OF BOILER AND CYLINDER INSULA-
TION.

J. H. Manning, J. F. Deems, Wm. Mcintosh—Committee.
The circular and replies were as follows:
1. Do you use any kind of insulating covers for your boilers,

other than wood? To this twenty-eight railroads, representing
10.098 locomotives, replied in the affirmative; five, representing
582 locomotives, replied that they used wood only: one railroad,
representing 649 locomotives, stated they used wood covering
principally, but were trying a few other kinds to find the rela-
tive value.

2. If so, what has been your experience, compared with wood
lagging, from an economical standpoint? To this five replied
they had no experience, seven did not venture an opinion, ac-
count of limited experience, twenty-two replied it was more
economical than wood.

3. If you have made any tests, please give committee the
results, setting forth the manner of arriving at same? To this

all replied they had made no special tests.

4. Give cost per square foot applied, and kind of lagfriuK r«-
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ferred to; the latter for infoi-mation of your committee only?
There were twenty replies to this; nine showing lagging costs
from 21 to 29 cents per square foot applied, eleven stating that
it cost from 7 to 18.6 cents per square foot, according to thick-
ness. Two roads replied that they lagged both sides and heads
of boilers; four that they lagged the sides only; three that they
lagged the heads of certain engines, with large boiler heads ac-
count of excessive heat in the cabs. Nineteen replied that they
had no experience whatever in lagging cylinders and steam
chests. Of the fifteen that had some experience, six used wood,
one filled all spaces around casings and coverings with hair
felt, eight used different kinds of insulation.
Samples were furnished! by the manufacturers, with the ex-

ception of the wood, and in addition to these samples the com-
mittee took from store stock additional samples of each kind,
which were tested along with those furnished by the manu-
facturers. The reason for this is obvious.
No. 1. This sample contained:

Asbestos 7.19 per cent.
Lime (calcium oxide) 31.64
Sulphur tri-oxide 48.70 "
Loss by ignition 9.60 "

No. 2. Pine wood.
No-s. 3, 4 and 5. These samples contained:

3 and 5. 4.

Asbestos 68.38: 64.84 per cent.
Oxide of magnesia 16.75; 22.70 "
Loss by ignition 14.90; 13.00

No. 6. The bare pipe.
No. 7. This contained:

Asbestos 43 97 per cent.
Lime 51.28
Rope 1.83
Sawdust 2 92

Nos. 8 and 9 contained as follows:
Asbestos 4.0 per cent.
Carbonate of magnesia 95.3 "

No. 10 contained as follows:
Asbestos 46.6 per cent.
Alumina and iron oxides 11.0
Magnesia oxide 25.5 "
Loss on ignition 14.3 "

Nos. 11 and 12.

No. 11 contains as follows:
Asbestos and silica 31.60 per cent.
Oxide iron 2.00
Oxide aluminum '.

15.30
Oxide calcium (lime) 53.10
Oxide magnesia 3.59
Sulphur tri-oxide 7.58

Samples Nos. 5, S and 11, being received in sheet form, were
fitted to the pipe; the others were received in cylindrical form to
fit a 4-inch pipe. The samples, which were each twelve inches in
length, were placed on the pipe with a space of two inches sepa-
rating them; the ends and joints on each sample were sealed
up to avoid the possibility of air circulation in the interior of
the samples. On each sample was placed a reservoir made of
tin, 5% by 10 inches in size, with concave bottom to fit the sam-
ple, each having an exposed radiating surface of about 136V4
square inches and containing 3^2 pounds of water. The ther-
mometers used were cai-efully calibrated and compared. A
steaVn gauge which had been compared with a standard test
gauge was placed on each end of the pipe. The thermometers
were inserted at the centers of the reser\oirs to an equal depth
into the water, after which the reservoirs were sealed tight.
The reservoir marked No. 6, which was placed on the bare pipe,
exposed about 220.7 inches of radiating surface, and contained
IVi. pounds of water. For this reason, and the fact that the
water in this reservoir boiled so soon after steam was turned
into the pipe, the time temperature cur^-e is incorrect; this
could, however, be omitted without detracting in any way from
the value of the tests.
A steam connection was made at one end of the pipe, and a

drain provided at the other, the latter being kept slightly open
dturing the test. Observations began at 7.15 p. m. and were
taken every five minutes up to 9.40 p. m., and from that time
up to the close of the test every ten minutes, the result of which
is clearly shown in Figs. 1 and 2, the former showing clearly
the rise in temperature of the water in the reservoirs; the latter
the temperature readings every five and ten minutes, as stated.
Mr. T. Lyon, Master Mechanic of the Chicago Great Western
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Railway, in answer to the committee's inquiry, gives some in-
teresting figures, based on the result of a test conducted by him
some time ago, as follows;
"Prepared two lengths of 2-inch iron pipe, each six feet long

and connected with a boiler, by covering one of them w^ith
wooden lagging and a russia iron jacket, and the other with
mineral covering about one inch thick and a similar russia iron
jacket. These pipes were placed on an angle so that the water
of condensation would drain toward one end, where there was
a small cock, and both ends, as well as the steam pipes lead-
ing to them, were well covered by being wrapped with hair
felt. Steam was turned on and the water of condensation drawn
from each pipe and weighed at intervals of one hour, the
amount of water being considered as a measure of the relative
efficiency of the covering as non-conductors of heat.
"With an average steam pressure of 76 pounds (absolute) in

the steam pipe and an average temperature in the room of 56
degrees, the mean loss from the pipe lagged by wood was three
pounds of steam per hour, and that from the pipe lagged with
mineral, nine-tenths pound per hour, corresponding to a loss
of heat of 448 B. T. U. and 139 B. T. U. per lineal foot per hour
respectively. This would indicate that the mineral lagging is

almost three times as effective as the wooden lagging."
He goes on to state that the loss of heat would be about 0.34

B. T. U. per squai'e foot on radiating surface per degree of
difference in temperature of the steam and the outside air,
using mineral lagging, and 1.10 B. T. U. using vrooden, lagging,
showing a difference in favor of the former of 0.76 B. T. U., and
gives the following example:

"Taking a boiler with 300 square feet of radiating surface,
carrying 160 pounds of steam and a mean outside temperature
of 50 degrees Fahr., the difference in the loss would amount to
830 pounds of water in ten hours, representing, say, 166 pounds
of coal, or, at $1.50 a ton, 12% cents' worth. This should rep-
resent approximately the saving in coal by the use of a lag-
ging such as tested instead of a wooden lagging under average
conditions, and, if these figures are correct, the mineral lagging
would about pay for itself in a year. These experiments were
made in still air; the conditions in service on a locomotive being
still more favorable for further economy."
We found it impossible to collect any reliable data based on

victual and practical results, as to fuel economy, as the varia-
bles entering into a test of this nature are so great; hence, it

was not considered advisable to undertake it.

Tour committee is decidedly of the opinion, notwithstanding
the absence of this latter information, that economical results
will follow the use of good non-conducting material, carefully
applied to the boilers, cylinders, steam chests, steam passages
and all radiating surfaces where conditions are such that the
estimated economy will not be overcome by the inconvenience
and expense of removing same for repairs.

THE APPRENTICE BOY.
W. F. Bradley, W. H. Harrison, G. R. Joughins, A. E. Man-

chester, H. P. Robinson—Committee.
Your committee has drawn up a code of rules, which it be-

lieves to be sufficiently broad to be generally acceptable. Your
committee also believes that the general adoption even of those
elementary rules will be of great benefit, and that they will serve
as a foundation on which a complete system, uniform in its de-
tails, can ultimately be built. We recommend the adoption of
the code of rules as given below, to be known as "The Stand-
ard Code of Apprenticeship Rules of the American Railway
Master Mechanics' Association." We also recommend the adop-
tion of certain resolutions of instructions which will enable this
committee to assist in getting the rules generally adopted.

Apprenticeship Rules.

1. A regular apprentice is one who has had no previous shop
experience and is not a graduate of a technical institution.

2. No regular apprentice shall be taken into the shop below
the age of fifteen or after the age of nineteen years.

3. No apprentice shall be taken into the shop who has not
received the elements of a common education, and who does not
give evidence of such capacity as to promise the ability to be-
come a competent mechanic.

4. No apprentice shall be taken into the shop without the
consent of his parents or lawful guardians, who shall have
a thorough understanding of the conditions of such apprentice-
ship, and who shall execute such documents, including a re-
lease of the company from liability for accidents to the said
apprentice, as the company may require.

5. The term during which an apprentice shall serve before
receiving a certificate of apprenticeship shall not be less than
three years nor more than five years.

6. There shall be a regular apprentice course framed for each
shop, which course each apprentice shall go through during
his term, the time to be spent on each class of work being de-
fined, and such definition shall be observed as closely as prac-
ticable with due regard to the capacities and condition of the
individual apprentice.

7. During the term of the apprenticeship a careful and proper
record shall be kept of the work in progress of the apprentice,
and also of the general behavior and conduct, which record
shall be entered on properly authorized blanks or books pro-
vided for the purpose not less frequently than once every week
during such term.

8. Each apprentice shall be paid for the work done by him
upon a scale duly agreed on and provided for in advance.

9. Under no circumstances shall the company assume any

liability for the employment of an apprentice after the con-
clusion of his term.

10. On the conclusion of the term of apprenticeship, each ap-
prentice shall be given a certificate in a proper form, duly
signed by the proper officer of the company, which shall set
forth the length of time which each apprentice has served and
the work on which he has been engaged, as well as some in-
dication of his general behavior during his term.

11. Apprentices who have already served part of a term in
other shops, or who have taken part of a course at a recognized
technical institution, may be received under such modifications
of the foregoing rules as may be deemed proper.
Under the heading of recommendation the committee sug-

gests four years as the proper length of course, and believes
that a boy who does not complete the course in five years had
better be something else than a mechanic. The following plan
is recommended:

Machine Shop.

Tool Room.—General use of tools, names, etc., work on small
planer, drilling machine, shaper and lathes, provide tools; six
months to actually serve.
Erecting Shop.—^Helping on general work—gang No. 1, one

month; helping on general work—gang No. 2, one month;
helping on general work—gang No. 3, one month.
Machine Shop.—General instructions, milling machine, boring

mill, horizontal machine, axle lathe, and helping in general;
three months to actually serve. Boring, driving and truck
brasses, and quartering machine; two months. Cylinder bor-
ing machine and planer; one month. Rod: Rod gang, three
months; small lathe (alone), two months; large slotter, one
month; brass lathe, two months; small planer, one month;
large and small planers, two months; driving wheel lathe, one
monlth; large lathe (alone), two months; motion work lathe,
one month; general vise work, three months; surface table,
three months.
Erecting Shop.—General work—gang No. 1, five months; gen-

eral work—gang No. 2, three months; general work—gang No.
3, four months.

Blacksmith Shop.

1. To start the apprentice on a bolt machine for six months.
Here he will learn the rudiments of heating iron; also the set-

ting and adjusting of dies, and at the same time by observation
will learn the names of the tools and their use in that portion

of the shop. 2. The next six months in operating a steam ham-
mer. In this position he has a good opportunity to note how
the blacksmiths handle and form iron; at the same time re-

quire him to help at the fires in the immediate vicinity of the
hammer. 3. The next six months he should be as a helper on
a small fire, with a man who is quick and handy with light

work. 4. The next six months on a light fire without a helper,

where he will leam to handle the hand hammer. 5. For the

next three months give him a light fire with a helper; the fire

should be so located that he will be called on to assist in taking
heats for the larger fires. 6. For the next six months on
heavier work that does not recpiire skill. 7. For the next three

months helping at the tool-dressing fire, and if the shop has
two tool-dressing fires, the next three months on the second
tool-dressing fire. 8. The next twelve months put him on a
heavy fire with as much of a variety of work as can be ar-

ranged.

Boiler Shop.

1. The first three months heating light rivets. 2. The next
three months helping on the heavy sheet-iron work, such as
wheel covers, ash pans, etc. 3. Three months holding on rivets

for tank work. 4. Three months holding on rivets for boiler

work. 5. Six months riveting on patches, chipping and calking
on tank work. 6. Six months setting flues. 7. Six months
patching and bracing boilers, chipping and calking and general

riveting. 8. Six months blacksmithing, to learn how to make
and fit braces, to dress necessary tools and assist in fitting up
his work. 9. The fourth year to lay out flange and do general

boiler work.

Foreman of Apprentices.

It Is recommendled that some one person be given direct

charge of all apprentices and be held responsible for their

proper instruction. He can be known as "the Foreman of Ap-
prentices," or he can be designed to perform the duties, with-

out special title, in conjunction with his ordinary work.

The scale of pay must be governed largely by geographical

and individual conditions. It is recommended that the rate

of pay be 50 cents for a ten-hour day for the first year, with

an increase of 26 cents a day for each year thereafter, tor

an eight-hour day 40 cents a day at the start and 20 cents a

day increase yearly.
It is diesirable that apprentices should be given the oppor-

tunity of acquiring general knowledge of the departments ot

railways in addition to the work inside the shops. This must

be largely a matter for the judgment of the officers of indi-

vidual companies, but valuable talents may be discovered by

giving a boy a chance to get some acquaintance with the dra,ft-

ing room with signal work, with transportation and operating

methods.' At the worst, such an acquaintance will not make
a mechanic a poorer workman.

It is very desirable that apprentices should receive some in-

struction of a scholastic nature outside the shops during then-

term This again, is largely a matter of individual judgment,

in accordance with the size of the shop and the facilities in

the neighborhood for the furnishing of such instruction.
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PROPOSED CONSOLIDATION OF THE MASTER CAR
BUILDERS' AND M ASTER MECHANICS'

ASSOCIATIONS.

The suggestion of consolidation by concentrating the ses-

sions of the conventions of the Master Car Builders and the

Master Mechanics' Associations in such a way as to permit of

holding them both in a single week was made in the address

of President Soule to the Master Mechanics' Association last

year, the support for this being the possible saving of time.

The subject was brought to an advanced stage this year by

President Leeds in his address before the same association,

and he stated the arguments in favor of the actual consolida-

tion of the associations so clearly that we quote from his re-

marks. Next to the question of representation this is tlie most

important that has ever been brought up for discussion before

the associations.

"The consideration of this matter has firmly established in

my mind the opinion that if there ever existed a need for two
associations that necessity has passed. The members of either
being eligible for membership in the other, and their duties of

research and advancement IJeing not only identical but to a
very great extent carried on by the members of both associa-

tions, the two associations should be con.solidated for the mutual
advantage of not only the members but of the railroads. Of the
members of this asociation who do not appear in the M. C. B.

membership, a very large majority are master mechanics who
have an interest in and control car departments, as well as
motive power, yet they are represented by one member for the
whole railroad system by which they are employed. * * *

If the two associations were combined, the work could be done
with much less loss of time. For instance, two days are given
to the opening. The election of officers and other incidental
work consumes about all of two days. All this could and
would be condensed into one day for each, and thus save two
days; and if our work was largely done by committees, as in
my opinion it should be, one week would sufiice for the actual
attendance. Besides this, in my opinion, a great deal better
results could be obtainea by one organization as strong as this
would be than can possibly be by the two."

This recommendation by the President resulted in the ap-

pointment of a special committee to consider and report, to the

Master Mechanics' Association, a plan for action, which was
adopted unanimously. The part of the report which concerns

consolidation was as follows:

"We believe the suggestions as to a consolidation of the two
associations under one organization are wise and timely made,
and should be carried into effect at the earliest practicable
period.
"A large percentage of the car mileage representation in the

Car Builders' Association is controlled by superintendents of

motive power or master mechanics who are members of the

Master Mechanics' Association, in which all master car build-

ers are eligible to membership, and there would, therefore,

seem to be no good reason why all business pertaining to cod

Btruction and repairs of rolling stock, whether of engines o
cars, should not be transacted in one association and at one

convention. Fully one-half of the time of members from dutr

would be saved, and an equal amount of expenses to the rail-

road.
"The successful merging of the two associations would then

render it quite possible under proper restrictions to carry out

the suggestions of the President looking to the establishing of

an interchange of motive power equipment in certain localities,

as well as making it advisable to appoint a standing commit-
tee for conducting tests, and indicating to members the neces-

sary requirements for interchange of motive power.

"Your committee recommend and believe that railroad man-
agers will insist that supervision of rolling stock now exercised

by the associations shall be placed under one organization.

"Your committee would, therefore, recommend that the Ex-

ecutive Committee of this association be intructed to at once

confer with the Executive Committee of the Master Car Build-

ers' Association and endeavor to arrange for a consolidation

of the two associations under such name and conditions of

membership as will do full justice to both » • • and the

President of this association is auinorized and directed to ap-

point a special committee, who shall also be members of the

Master Car Builders' Association, to attend the next annual

meeting of the Master Car Builders and present this subject

for consideration."

It is perfectly natural that men who have had the interests

of one or the other of these organizations close at heart for

years should hesitate before taking, and also afterward should

regret, action which would mean loss of identity, but when

the best interests of the railroads are consulted, and this

touches the foundations of both associations, the reasons for

consolidation seem to outweigh those which may be raised

against it. Whatever individual opinions may be, the union Is

probably only a question of time. It is interesting to note the

observitionsof the railroad papers on this subject:

"Railroad Car Journal"—"This movement, which has long

been in contemplation, now assumes tangible form."

"Railway Master Mechanic"—"It is evident that the consoli-

dation of the two associations is near—probably not more than

two years ahead. The tendency this way has been strong for

years and lately it has grown in strength. Last year it almost

took definite shape. This year President Leeds' outspoken ad-

dress gave it a start from which there will be no receding. The
committee's report on Mr. Leeds' suggestions pushed it a step

farther, and the election of a very prominent master car builder

to a vice-presidency of the Master Mechanics' Association (a

gracious act, the spirit of which the Master Car Builders' Asso-
ciation should have forestalled by electing a motive power man
to its presidency instead of holding to its traditions) will- have
a tendency to make assurance of consolidation doubly sure.

"Railway Age"—"It has been unavoidable that there should
be much discussion as to whether it was not a waste of energj-

to keep two separate associations going, with so much the same
work, so largely the same membership and so many topics and
interests in common. Year by year this discussion has in-

creased and year by year the conviction has grown among the

majority of members that one association, covering the whole
field, could better and more economically perform the work
now done by the two. Until this summer, however, the subject

has, by common consent, been kept in the background, official-

ly ignored and never appearing on the floor of either conven-
tion. At Saratoga last week a departure was made, and in the

Master Mechanics' convention the question of consolidation

was formally brought to the front, firstly, by some remarks
made by the president of the association in his annual address,

and, secondly, by a committee which was appointed to mal(e
recommendations on the subject matter of that address cO the

association. There is no question that the recommendations of

the committee have the approval of the majority of the mem-
bers of the Master Mechanics' Association. Whether the ma-
jority of the Master Car Builders also approve is more doubtful.

That many of them do so is certain, and it is equally w«ll

known that others do not. But the sentiment in favor of con-
solidation is growing, and we imagine that the sympathy of
managing oflicers generally will be entirely with it. There may
be a year or two of delay yet. but the end cannot be far dis-

tant when 'The American Railway Mechanical Association'

will take the place of the two existing organizations."
"Railroad Gazette"—"The movement to consolidate the two

associations is not new. but it has long been going on quietly,

and we judge that the result is inevitable. Some time the as-

sociations will be consolidated under perhaps an entirely new
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name. Naturally, it will still take two or three years to bring
this result about.
"One has only to look over the lists of railroad officers and

to reflect upon the changes in their duties which he can re-

member to realize the development that is going on. The line

between the superintendent of motive power and the master
car builder has already pretty nearly disappeared on the great
roads and largely disappeared on all roads. Or, let one look,

over the list of active and representative members of the Mas-
ter Car Builders' Association; he will discover that the super-
intendents of motive power, master mechanics, mechanical en-
gineers and others bearing titles which indicate that they per-
form general mechanical duties outnumber by about 70 per
cent those whose titles indicate that their duties are confined
merely to the car department. In fact, the business of design-
ing, building and keeping up the car equipment has come to be
a part of the one great department of railroad mechanical en-
gineering. The irresistible movement is toward organizing
this great department under one head. The men who Iniild and
repair cars are superintendents or foremen of shops or division
master car builders: just as the men who build and repair lo-

comotives are division master mechanics and foremen or su-
perintendents of locomotive shops, and all are part of one me-
chanical organization. We estimate that this organization is

as logical as it is inevitable.

"From this development it has followed that the membership
in the two associations has come to be so largely the same that
their work is in some degree duplicated. From this it must
follow further that the artificial division into two societies of
one body of men with one set of duties cannot last indefinitely.

"It has often been suggested m the last few years that if the
two associations are not consolidated a third society will be
formed. This society would naturally take the men who, by
their rank or by their intelligence and activity are actually
creating and developing the whole body of mechanical practice
on the railroads—the men who have evolved and secured the
use of the standards and who are working to advance the art

—

these are the men whose time and work is most valuable and
who are most desirous of avoiding the waste which the present
duplicate organization involves.
"There are many reasons why the establishment of a third

society would be unfortunate, but we need not go into these
now. A consolidation of the two existing associations would
avert it for a long time."

HOW TO KNOW WHAT OTHERS ARE DOING.

A short time ago we learned of a plan followed by a prom-
inent manufacturer, who had little time for reading, whereby
his company obtained the benefit of all the new ideas brought
out in the technical papers in the line of work in which the com-
pany was engaged. The papers were opened by a clerk and
placed on the manufacturer's desk. He looked them over, and
by means of paper slips indicated articles for examination by
various heads of departments. These officei-s read the articles
and briefly repoi ted in writing upon their value as bearing on
the work of the establishment, returning the papers for perma-
nent file.

The results were seen in the form of improved methods, and
it was possible for the concern to profit by the experience of
others. In many cases the adoption of the ideas being materially
improved upon before being used. The plan is an excellent one,
and is worthy of imitation, especially in cases where the visit-
ing of other shops is impossible or undesirable.
One of our most important railroads has its shop foremen

spend a specified number of days each year in visiting the
works of other roads as well as those of some of the large
manufacturing establishments, with a view of obtaining the
benefit of all of the latest improvements in use by other progres-
sive people. This practice results in a great saving to the road
and costs little, compared with the value of the new ideas ob-
tained.

Speaking of improving shop organization at a meeting of the
Western Railway Club, Mr. A. M. Waitt said: "I believe to-
day the shops of our country could be greatly improved if we
could arrange for enough time to let the foreman in the black-
smith shop, or the foreman in the machine shop, and others,
go and spend a day or so at other shops: let the railroad pay
his expenses and let him pick up what he can, and I do not
believe there is a shop so poor in this country from which we
could not learn something that is an improvement on our
practice. I believe if railroad managers would encourage that
practice in their higher officers, and have them go out and see
what their neighbors are doing and then after getting home

talk it over and try to get better results, a great deal could
be done in improving the efliciency of our railroad organi-
zation.

"A road may be made up of a consolidation of a number of

small roads that have been brought up on different principles

of working. If the foreman can be sent to one shop to spend
a day there and after a month go to another shop and spend
a day there, talking and interchanging ideas with men in that

shop, I believe that a great deal can be done in improving
shop organization."

In the same discussion, in speaking of conferences among the

men, Mr. F. W. Brazier, of the Illinois Central R. R., said: "We
have a weekly meeting of all our foremen. We even call in the
foreman of our laboring gang who cleans up the yards, and
through the foremen we take up each engine and passenger
car in the shop. We generally have 25 engines and 60 passen-
ger cars. We will ask, 'What is this engine waiting for?' and
if it is for boiler flues we ask the boiler maker what is the
trouble with the flues, and if he answers that the storekeeper
has not furnished them we will take it up with the storekeeper,

who is present, and must explain when we may expect them.
It is a regular school, and we find it is the best way to have
our men meet each week and exchange thoughts and talk over
the orders. Some foremen think; 'We do not care about the

other fellow; we have got our. work to do and we will do it.'

Our weekly meetings draw out the department that is behind.

Our foreman of tenders and passenger trucks and our fore-

man of freight trucks are all called in and each tells what he is

lacking through the week. If it is bolts, we ask the blacksmith

why he doesn't furnish them. If it is forgings, we ask the

storekeeper if he has the right size iron, and in that way we
usually keep each department posted and get the best results.

STRONGER M. C. B. COUPLERS FOR HEAVY CARS.

The use of cars of 100,000 lbs. capacity has brought to atten-

tion a number of important questions i-elating to the strength

of various parts of car equipment, and particularly to draft

gear and couplers. Mr. J. E. Simons stated at the recent M. C.

B. convention that with trains weighing 2,100 tons, the pull

on the draft gear on a 22-ft. grade was 9,000 lbs. above the

capacity of the draft gear eniployed, although Its capacity

was sufllcient for ordinary cmditions. It is evident that

draft gear designs need revising for these heavy pulls. The
recent improvements in the Westinghouse Fl-iction Draft

Gear are interesting in this connection. Couplers also show
weakness under the severe conditions, and the following quo-

tations from a communication to "The Railway Master Me-

chanic" by Mr. A. M. Waitt is pertinent and suggestive:

"The present tendency seems to be undoubtedly in the direc-

tion of greatly increased capacity of cars; as a result of this,

cars in motion will have much greater momentum, and all

the parts of the equipment will be subject to great-
er strain. The present M. C. B. couplers were un-
doubtedly designed for cars of lighter capacity than
many now in service. Unfortunately they were de-
signed on such lines as to prevent their being properly
strengthened within the same limiting dimensions. It is an
open question whether the present M. C. B. lines are ideal in

the way of producing a thoroughly satisfactory automatic
coupler. I do not see any use in trying to strengtnen one part
of the present coupler, for instance the shank, and leave the
head and knuckle the same as they are at present, for the
coupler as at present made divides the breakage up between
the knuckle, coupler head and shank in quite even proportions.
If any general strengthening of the couplers is to be accom-
plished, it will in the end necessitate heavier knuckles, there-
fore a head which will not couple with the present heads. If

such a change is sought for, it seems to me it would be better
for an able committee of experts, from both the manufacturers
and the railway men, to see if a design of coupler can be
worked out. not necessarily on the present lines, but which will

be large enough and strong enough for cars of double the pres-
ent generally adopted capacity of 60.000 lbs., and in connection
with it design a simple connecting piece that will enable one of
the suggested new design of couplers to be properly connected
with the present M. C. B. type. It is too late a day, in my
opinion, to attempt to patch up and make strong and satisfac-
tory thepre.sent M. C. B. coupler, which is far from ideal, al-

though it is a vast improvement and source of economy as
compared with the link and pin coupler."
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NHW bOCOMOTlVIOS, GREAT NORTIIIORN RAII.WAY 01-^

ENGLAND—A'J'LANTIC TYPE.

The accompanying engravings show the general appearance

ot a new Atlantic type engine recently huilt from designs

by iVIr. H. A. Ivatt, Locomotive Superintendent of the Great

Northern Railway of England. The diagram shows the chief

dimensions of the cngiiie and wheels, and the accompanying
list presents some information not sliown in the drawing. The
tender is carried on six wheels in pedestals and holds .'i.fi.'JO gal-

lons of water and 5 tons ot coal. The heating surface and

STANDARD TRUCKS.*

By E. D. Bronner.

Judging from past experience, I should say that we cannot

agree on a standard, and even if we were to adopt a recom-

mended practice it would not be largely followed. A standard

adopted and fully recognized would impede progress. It would
amount to very little in the end, as the practical results sought

could be largely accomplished by the adoption of standard

parts. To determine what the parts are that fail largely. I

"Atlantic Type" Locomotive, Great Northern Railway, England,

grate area are small for this type and yet the weight is enough have analyzed the truck repairs on our road for one month.

for an engine with much greater boiler power. The greatest These are the running repairs made at outside repair stations

interest in the design is due to the selection ot this type for and do not include heavy repair at the shops. The total num-
service in England. There is reason to believe that some of ber of cars receiving repairs of any kind was 9,864. The truck

the difficulties recently referred to in discussions of the speed repairs were divided as follows:

and power of English engines may be overcome by further wheels and axle (including journal bearings in a majority of

work in this direction, and we expect to see more designs journirWarin^onYy:..V.V.V'V.'.V.V.V.. ....;.";;.!...!;;;!!;;!."."."." 9«
of this type. This engine has an extension front formed by Journal bearincrs, wedce 57

... t.1, c 4 4, 1, 4 1 1 • 4 4U V, 1 c 4U u 1
Joumal box bolts (about 73 per cent, alone) 317

setting the front tube sheet back into the barrel of the boiler. Truck column bolts 173

Macallan's variable blast pipe is used, giving a variation of Tr."u'^,
'^?'"'"" Buide twits iw

from 5 to 5% inches in diameter. The cylinders are 19x24 Tie bars 4

Inches; the total weight of the engine is 129,930 pounds, that •BoHs^in^FSrtru''ck ('jtw)"°..!'.°.'.'.'!'.V.;V.".".'.".'.V.".'.'.'.'.V.".'.'.'V.'.".'.".'.".'.".'.: I

-5'5"-—

*

-S'6- ^ 6'6' * r-l?'lt'- -* e'O' i e'lo'---*— S'3'—i-}'0-*-3'y—i-~i'oi'-A
40 5^ Total wheel base -;=.T,ir 4 i

57 11^ over buffers M

"Atlantic Type" Locomotive, Great Northern Railway, England.

of the tender when loaded being 91,616 pounds. The following

further particulars are interesting:

Wi'ii^ht oil drivers 69,440 lbs.
" front truck wheels 33,600 lbs.
• trailing- wheels 26,8SU lbs.

total 129,920 lbs.

Wheel base, total, of engine 26 ft. 4 in.

driving 6 ft. 10 in.
' " total (engine and tender) 4S ft. 5^4 in.

Length over all (engine and tender) J7 tl. IIV4 in.

Height, center of boiler above rails 7 ft. 11 in.

Heating surface, firebox 140 sq. ft.

tubes 1.302 sq. ft.

total 1.412s<i. ft.

Grate area 26.T9 sq. ft.

Steam pressure 175 lbs.

Drivers, diameter 79'4 in.

Tnuk wheels, diameter 4314 in.
< 'yl indcrs. diametei- 19 in.

Piston, stroke 24 in.

Main rod. length center to center 10 ft.

Tubes, number 191
outside diameter 2 in.

" length over sheets 13 ft.

Government tests of the Sims dynamite gun are being made
at Matt.inecock Point, Long Island, compressed air l^eing used
to throw the dynamite projectile. It is said that a range of

five miles has been covered, but the detailed records of the
tests have not yet been given out.

Swing hanger 31
Swing hanger pivot 17
Ceniter pins 273
Truck truss rods ^ 39
Journal box 42
Journal box covers 14
Truck column 27
Bolster guide block 20
Swing hanger pivot casting 25
Swing hanger ca-sting 4

Spring plank casting 8
Truck bolster chafing plate 3
Truck bolster 34
Truck transom 15
Spring plank 23
Truck springs 40
Nuts without number

Total 3.234

It will be seen that a large percentage of the repairs is on
account of wheels and axles, joumal bearings, journal boxes

and covers, journal bearing wedges and joumal box bolts.

These we have standardized for several classes of trucks, and
if they were adopted and used by all our members it would ob-

viate much of the difficulty in making truck repairs. On the

whole, I shall say. let us give up "rainbow chasing" and savb

• " Merits of Diamond and Steel Plate Types."
B. Convention, June, 1898.

Discussion before M. C.
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the time and labor spent in trying to adopt standard trucks.

If we can get standard wheels and axles, journal bearings and

wedges, journal boxes (which determine their bolts) and pos-

sibly standard cross sections for arch bars and diameter of

column bolts for 60,000, 80,000 and 100,000-pound trucks, we

will get all we can ever hope to compromise on in the present

stage of the car builder's art, and practically all that will be

necessary.

A great many designs for metal freight car trucks have been

brought out, but my experience has been limited to two gen-

eral classes^the type represented by the Fox, Cloud, Schoen

and Hewitt trucks and the variations of the old diamond type

of truck brought about by the introduction of metal trucks.

The relative efficiency of those of the first type as compared

with each other would be a difficult matter to determine, and,

not having any data upon which to base a conclusion, I will

leave the point for discussion by others.

With both kinds of trucks the function performed is to sus-

tain the weight on the center and distribute it to the journal

boxes. The trucks must do this over good surface and bad

surface, over curves and tangents, at low speed and at high

speed. To do this efficiently the truck must retain its shape in

all respects under the shocks and strains it is subjected to.

It must remain square to keep the flange wear of the wheels

and the train resistance at a minimum. The cross girders or

bolsters must show little deflection so that too much weight

will not be thrown on to the side bearings, and thus increase

the resistance to curvature. The transverse strength of the

cross girders, transoms or bolsters must be sufficient to resist

the shocks of sudden applications of the brakes and buffing.

The wheel shock must be cushioned in a manner to produce

the least detrimental effect on the structure of the truck or

body and also the track. It should be of such design, con-

struction and material that failure of parts will be reduced to

a minimum. Failure in detail increases cost of maintenance

and decreases safety. It should not have too many vital parts

which might, by the failure of any one, wreck the truck, the*

car or the train.

We must also consider the facility and ease of inspection

and repairs or replacements of parts subject to wear. The
modern diamond frame truck, either rigid or swing motion,

constructed entirely of metal, more nearly meets these re-

quirements than its predecessor constructed largely of wood
and with gray iron castings. The metal bolsters and channels

are more rigid and less liable to sagging, decay and failure.

The introduction of malleable iron parts has also resulted in a
decrease of failure of those parts. But let us examine the re-

pair records and see what are the weaknesses of the diamond
truck, and whether these improvements would eliminate them.
We find that the various wrought iron parts and bolts still

remain; that the truck still depends upon too many vital parts;

that it is still subject to failure in detail.

It might be said that the larger and heavier parts in the

modern trucks will resist more effectually the shock and
strains that they are subject to. In this conclusion I think
that we would be largely in error, as there have been many
well-designed trucks under our older and smaller capacity
cars, which were fully as good for their class, baiTing the
metal bolster, as the trucks under our large capacity cars. The
latter are merely an enlargement to meet the greater carrying
capacity of the cars and still embody all the vital parts and
probably most of their weaknesses. These parts are failing as
in the past, and these failures will increase as the cars get
older and the carrying capacity greater.

The diamond frame type of truck was a better type for small
capacity cars than it will be for 60,000, 80,000 or 100,000-pound
capacity cars. The frame is still subjected to all the wheel
shock uncushioned and the strains induced by trying to force
four wheels held in a rigid frame into contact with rail sur-
faces not lying in a plane. With our 60,000 and 80,000-pound
trucks, we retain the same wheel base as in our lighter trucks,

but enlarge and stiffen the pai-ts to carry the increased load,

thus robbing them of a certain amount of elasticity which the

lighter trucks possessed; otherwise, 1 am unable to understand

the large number of failures of arch bars in diamond trucks of

large capacity and heavy parts which I have noted. In the

matter of inspection it is true that the arch bar truck permits

an easier inspection of wheels than a plate truck, but the frame

of a plate truck having so few vital parts, and being subject to

so few failures, requires less time for inspectors and permits

more time to be devoted to the wheels.

In the matter of repairs, the replacement of wheels requires

more time in a truck with jaws than in the diamond truck,

even considering the time consumed in handling inside wheels

and rusty box bolts, but in weighing the matter we must re-

member the length of life of wheels in freight service.

From my point of view, a plate truck of the type represented

by the Fox, Cloud and Hewitt trucks is the most efficient truck

for cars of large capacity. Properly designed and built in a

proper manner with the right material, they will retain their

shape in service, thus reducing train resistance and flange

wear. The cushioning of the entire structure above the journal

boxes decreases cost of maintenance.

To come down to practical facts, the road I am connected

with owns but fifty cars equipped with Fox trucks, but we
handle New York Central, Brie and Lehigh Valley cars

equipped with these trucks in large numbers, so that our men

are perfectly familiar with them. The only failures that have

occurred on our lines were two cases when the trucks first

came out. The side girders failed, beginning with a fracture

at the bottom flange, near the cross girder, and passing up

through the rivet holes. It developed gradually. Since then

we have had practically no running repairs to frames what-

ever on the many thousands of these trucks which we have

handled. Our foremen all report satisfactory service for all

such trucks coming under their observation. We know that

the earlier designs developed some weakness and have been

changed once or twice, and, for all I know, when they get home

to the owners, they may be like the "old one-boss shay" and

breaK down all at once, but we have never seen anything of it.

1 .^e type of truck is what I am referring to, although in talk-

ing of my practical experience with the type I am obliged to

handle a particular one. It may be that none of the trucks of

that type now in service are just right, but I firmly believe

that the most efficient truck for the service lies along those

lines, and that it can be built to last.

The body boister is fully of as much importance as the truck

bolster, although more attention has been centered in the lat-

ter. It is of little beneflt to get a rigid truck bolster if your

body bolster sags and permits too much weight to be carried

on the side bearings, as side bearings are generally constructed.

Go through any railroad yard, and what do you see? Body
bolsters all sagged at the ends, especially the wooden ones. A
wooden body bolster can no more be preserved in line in prac-

tical service than a wooden truck bolster can.

LIGNITE FOR LOCOMOTIVES.

In a paper before the Texas Railway Club Mr. S. R. Tuggle,
Superintendent of Motive Power. Houston & Texas Central Ry.,
told of the results of experiments with lignite as fuel on that
road. It was specially desirable to use this fuel if possible, be-
cause of an abundant supply of it in beds on the main line of
the road. It was first tried for the boilers of water stations,
then at the car shops and creosotins; plant, and then under all
.stationary bollei.s. By changing the draft appliances and put-
ting on diamond stacks it was found that lignite alone could be
burned on switching engines, and that a mixture of about
equal parts of lignite and Territory or 'Frisco coal was suitable
for road engines. Fuel records of this road show that in January,
1S96. in all classes of service, the locomotives made 29.9 miles
per ton of coal at a cost of 11.06 cents per locomotive mile, while
in January, 1S98, corresponding figures are 28.3 miles per ton of
coal, costing 6.41 cents per mile, or a reduction of 4.65 cents per
locomotive mile. The following comparative figures by years
were also given. Average cost of fuel per locomotive mile: 1894,

9..S5 cents; 1895, 7.99 cents; 1896, 7.68 cents; 1897, 6.54 cents. Lig-
nite was first used in 1895. Besides the saving from the reduced
cost of the fuel. Mr. Tuggle said that an indirect saying was
effected by decreased expenses for repairs to locomotives.
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COMPARATIVE PAINT TESTS ON THE 155TH STREET
VIADUCT, NEW YORK.

Tlie plan adopted during 1897 by Mr. K. P. North, then Con-

sulting Engineer of the Department of Public Works, New

York City, for making comparative tests of various kinds of

paint under the sovero action of locomotive gases was out-

lined on page 375 of our November, 1897, issue. Mr. North

having resigned his position, the work of comparison was in-

trusted to Mr. Henry B. Seaman, 40 Wall street, New York,

whose report we are permitted to print. The girders were

cleaned in exactly the same way and the 17 different paint

and having the bottom flanges about seven feet above the tops

of the locomotive stacks. For convenient reference In this re-

port, these girders are numbered from 1 to 17 consecutively, be-

ginning at the north end.

A foot bridge, located Just north of girder No. 1, also

crosses above the tracks. The floor of this bridge Is about four

feet below the bottom flange of girder No. I, and about three

feet away from It In the clear. The 155th street station being

the terminus of the railroad, the two outside tracks are In con-

stant use by arriving and departing trains, while the middle

track Is used mainly by switching locomotives.

During the greater part of the day, trains arrive three min-

utes apart, alternating between the easterly and westerly

tracks The locomotives of the north hound trains on the

easterly track stop with the stack directly under girder No. 5.

and remain about 20 seconds before pulling out. Incoming

15B TH STREET VIADUCT

t3

to H 12 13 14 ^' 15 16 17

TOP OF SMOKE STACK
|

TOP OF RAIL MANHATTAN ELEVATED R. R.

Sketch Showing Positions of Girde

firms were permited to apply their paints under equally favor-

able conditions, which renders this comparison absolutely fair

to all. Mr. Seaman, at his own request, was not Informed of

the brands of paint used, nor did he know the names of the

firms concerned until after the completion of the comparison.

We reproduce Mr. Seaman's report in his own words, as

follows:

The knowledge to be gained from this experiment will be

very valuable, and, while the paints had been exposed for less

than a year at the time of Mr. Seaman's examination, the com-
parison given by him is interesting. It is not by any means
certain that the classification of condition would be exactly the

same if examined by other individuals, but these results may

rs, 155th Street Viaduct, New York.

trains on the westerly track do not stop until the locomotive

has passed north beyond the footbridge. All trains approach

the station with steam shut off, except that used for brakes. It

will thus be seen that the only girders which constantly re-

ceive the direct blast of the engine are girders No. 1 to 5 In-

clusive, the remaining girders receiving blasts only upon the oc-

casional switching of engines, and In making up trains. In all

other cases the girders are exposed alike to only such gases as

the locomotives emit while the steam is shut off.

In making the examination, a careful general scrutiny was
given to each girder from the platform below, and each was
given a percentage mark, denoting the amount of surface free

from rust. These percentages were then carefully compared

and reviewed so that they might correctly represent the com-
parative condition of each girder. 'Wlien these results were com-
pleted a thorough inspection was made by climbing through

the structure and the character of rust noted, for each girder.

After completing the examination and recording the results.

COMPARISON OF PAINTS.

Number
of

Girder.

6
7
8
9
10
II

12
13
14
l.'i

16
17

Kind of Paint.'

Lead, Graphite and Lucol Oil..
Graphite and Linseed Oil
Red lead. "Antoxide F." '*An'
toxide D."

Graphite
"Nobrac"
" Carbon Black "
*' Durable Metal Coating "
" Black Manganese Iron "
" Carbonizing Coating"
"Mineral Rubber"
"Black"
Carbon
Graphite
Graphite
Aspnalt
" Ruberine "
" Black Diamond "

Number
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COnnUNICATIONS. SERVICE TESTS OF AIR BRAKE HOSE.

LOCOMOTIVE FRAME FASTENINGS.

Editor "American Engineer":

Referring to tiie recent report on the best form of cylinder

fastenings for locomotives at the Master Mechanics' Conven-

tion. I send you a print showing a frame construction which

seems to me far superior to anything suggested in the way of

double front end frames for ten-wheel locomotives. This is

somewhat like the last sketch, Fig. 31, in the report referred

to, but the strong point in this arrangement is considered to

lie in the fact that the main frames are slotted off together and

the cylinder properly faced, and when the keys in the front

cylinder fastenings are driven in place, the front end frame

pulls the main frame and cylinder tightly together, thus wedg-

ing the three pieces closely by the one operation of keying.

Fig. 31.—Reproduced from Report of Committee.

If this has been done properly the vertical bolts may be ap-

plied and the whole frame held securely in place; but if there

are any offsets in the fi'ont end frame as shown in Fig. 31

of the report, It is likely that the effect desired will be lost

by the offset of the frame itself bearing against the cylinder,

and thus preventing the binding action desired between the

cylinder and the main frame.

We think that this is a question of sufficient importance to

interest locomotive designers, and I would be glad to hear

through your columns any criticisms or suggestions upon this

method. G. R. HENDERSON,
Norfolk & Western Ry. Mechanical Engineer.

Roanoke, Va., June 23, 1898.

ADVANTAGES OF RELATIVELY SMALL GRATES.

Editor "American Engineer":

In recent discussions of the importance of large locomotive

boilers, an equally important factor has been forgotten, viz:

The grate area. I ought to put this in another way In order

to be understood and will say that, ordinarily, locomotive

grates are too large for economical combustion and the large

grate idea has been an expensive fad. The tide now seems

to be setting in the direction of Increasing the ratio between

heating surfaces and grate areas, which I heartily approve.

A comparison, printed on page 436 of the "Railroad Gazette"

of June 17, 189S, shows that the grates of the Class H—3a en-

gines, built in 1889, have much larger grates than the most re-

cent design. Class H—4, which has just appeared. The part

of the table which is pertinent in this connection is as follows:

Class H—3a. Class H—4

.

(1) Total weight 124,800 lbs. 174,300 lbs.

(2) Total hoatiug surface 1,498 sq. ft. 2,470 sq. ft.

(3)Gratearea 31.5 " 29.7 "

<4) Ratio of (3) to (4) 1 to 48 1 to 83

(5) Cylinders 20x241n. 22X28in.

The later design is for a bigger and heavier engine, requir-

ing a bigger boiler, but the Pennsylvania people have reduced

instead of increased the grate area, and the ratio between

the heating surface and the grate area has been considerably

increased. The ratio obtaining in the H—4 design is probably

about right, and I want to indicate that high ratios between

these surfaces have not been fully appreciated Large heat-

ing surfaces are all right as far as they go, but the grates

must be made to correspond. We do not hear enough about

the grate nowadays. Most big engines with large grates will

save coal if parts of the grates are blocked up by dead plates

until the right ratio is obtained. _ C. G. 0.

July 2, 1898.

Editor "American Engineer":

I would like to call your attention to some facts relative to

air brake hose tests, which modify to some extent the tests re-

cently recommended. The best hose for air brake purposes is

manifestly that which gives the longest service. Now the

tests proposed by some roads and manufacturers are empirical

and mere guess work, inasmuch as they in no way are based

on the service use of the hose.

The unwinding test for the friction is an instance. In place

of indicating- the longest lived hose, this test actually requires

such a peculiar condition of the rubber as to make a very

short lived hose. To meet the unwinding test, a soft, sticky rub-

ber is necessary, which is in such a crude state as to harden

in a short time, making a stiff hose very liable to crack if

-in ro-

Plan Suggested by Mr. Henderson.

bent short. Some time since the writer, in company with a
master car builder, took from a freight car an air brake hose
that had been in use some five months, which hose was one of

a lot accepted on this unwinding test. A section 1 inch long

was cut from it and the 25-lb. weight applied to unwind the

friction or fabric. It failed so badly as to surprise us, and in-

dicated clearly that the condition of rubber necessary to pass

this test when the hose is new is such as to harden quickly,

making a hard, rigid hose in a few months of service. A hose

on another car, probably costing less than the one experi-

mented on, had been in use over a year and was quite pliable,

yet I doubt if it would at any time have passed the un-
winding test. Inasmuch as what a road wants is hose that

will give the longest life, tl^ logical requirements would seem
to be such as demand a certain life of say two or three yeai-s

or a certain mileage, as required of cast freight car wheels,

which requirements have given the best and cheapest freight

car wheel in the world.

Let roads require a service test of 30 months, and leave it to

the manufacturer to make his hose of any mixture of rubber
he deems best. By so doing better and cheaper hose will re-

sult, because so far the mixture ef rubber necessary to give

the largest service is not known, and for railroad officials to

dictate what mixture shall be used as indicated Ijy tests which
in no way test the hose in the line of its use approaches the

absurd. What the road wants and pays for is service, not a
sticky, quick-changing friction, and by requiring a service of

two or three years the road throws upon the manufacturer the

responsibility of filling it whereas the unwinding test

relieves the manufacturer of making hose that will give over

six or eight months' service, and the road itself assumes the

expense entailed by short lived hose. New constructions of

hose will come out which cannot be tested at all by this un-
winding test, and which hose will likely give three times the

life of the present kinds. How then can such hose be tested

save by its actual use? Does the Government, in buying

armor plate, require elongation tests of samples or

tensile strength tests, or does it take a plate and

submit it to a test of actual service by attacking it with

high power guns? Rather the latter, and by so doing that is

leaving the manufacture of the armor to the manufacturer en-

tirely, and by demanding a practical test identical with the use

the armor is to be put to, it has secured so much the best

armor, at the expense of the manufacturer, that foreign gov-

ernments are using American armor. Let the railroads adopt

similar tactics—which are identical with those which experience

and common sense forced them into in the case of cast car

wheels, and they will soon reach the desired end of the longest

lived air hose. MASTER MECHANIC.
July 4. 1898.
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TIMBER TIOSTS I!Y Till-; i ioVfCRNMENT.

Tlif fiiivcrniiH'tU liinbcr tests by I'lof. J. B. Juhnscin, in 18'.i7,

liave been ivrorded In a pnnipl'let circular N(i. IS, by the (Jnltecl

•States Department of Agriculture, the special field covered being

the influence of the size of test specimens ui)on the results, the

eflect of distribution of moisture, and the relation of com-
presslon-endwise strength to the breaking load of beams. On
page 22!) of our issue of July, current volume, we printed a

statement of the conclusions reached by Mr, Fernow on the dis-

covery by Mr, S, T. Neeley, of the direct relation between the

compressive and transverse strength of timl)er, and below we
give the most important conclusions drawn from the 1897 tests.

For l.ick of space we <'annot give the <i)mplete text of the report.

Conclusions.

1. A difference in strength values derived from a few speci-

mens of the .same kind of wood, up to 10 per cent, for coniferou.s

wood and 15 per cent, for hard woods, cannot be considered a

difference of practical importance; such differences cannot be

relied upon as furnishing a criterion of the quality of the ma-
terial.

2. The size of the test pie^-e does not in it.self Influence

strength values (except in compression endwise when the size

is les3s than a cube).

3- Small test pieces judiciously selected furnish a better

statement of average values of a species than tests on large

beams and columns in small numbers.
4. A large series of test on small pieces will give practically

the same result as such a series on large beams and columns;

hence there is no need of finding a coefficient, with which to re-

late the results of the former to construction members.
5. The influence of moisture on strength appears even

greater than the former tests and statements from this division

have indicated.

6. The strength of beams at elastic limit is equal to the

strength of the material in compression, and the strength of

beams at rupture can. it appears, be directly calculated from
the compression strength; the relation of compression strength

to the breaking- load of a beam is capable of mathematical ex-

pression.

KfCect of Water Soaking.—A series of 132 compression end-

wise tests on pieces of white pine, longleaf pine, tulip tree (pop-

lar), oak and ash made on material which had been yard dry

and then soaked in cold water for over four months, showed
that this soaked material behaved very much like the green ma-
terial, displayed but little less uniformity, and that the differ-

ence between soaked and dry material was about the same as

between green and dry material. For purposes of investiga-

tion the green material was found preferable to soaked pieces,

since much time is lost in soaking and a uniform distribution

of moisture not readily attainable.

Observations and Deductions.

(a) The difference between the values for the large beam
and the average for the small beams is not at all constant,

either in character or quantity; the large beam may be stronger

(20 per cent, of the cases) or practically as strong, i. e., within 10

per cent. (57 per cent, of the oases), or it may be weaker and
vai-y often considerably from the average (23 per cent, of the

cases). Of 696 tests on small beams 235 furnished results smaller

than that of the large beam. Again, out of 396 small beams,
fully 40 per cent, were weaker than the large beam, while of

another series of 300 only 24 per cent, gave lower values.

(b) There are in every case some small beams which far

excel in strength the large beam; even in such cases where the

average strength of the small beams is practically the same
as that of the large beam, some small beams show values 25 to

30 per cent, greater than the large beam.
(c) In only 6 per cent, of the cases each of the small pieces

gave a higher result than was obtained from the large beam,
but in these cases the latter was evidently defective.

(d) In all beams the differences observed between the sev-

eral small beams themselves are far greater than that between
the average value of the small beams and the value of the

large beam from which they are cut.

From these observations, which are fully in accord with

the observations on the numerous tests of the large generkl

series, it would appear that

—

(1) Size alone can not account for the difference observed;

and, therefore, also that a small beam is not proportionately

stronger becau.se it Is smaller, for it may be either stronger or

weaker; but that if It Is stronger, the cau.se of this lies in the

fact that the larger beam contains weak as well aa strong wood,

besides other defet-ta which may or may not appear In the small

stick.

(2) Generally, but not always, a large timber gives values

nearer the average, since It contains, naturally, a larger quan-
tity as well as a greater variety of the wood of the tree; and,

therefore, also:

(3) Small beams, for the very reason of their smallneas,

containing, as they do, both a smaller quantity and variety of

the material, give results which vary more from the average
than results from large beams, and, therefore, can be utilized

only if a sufficient number be tested; but it also appears that:

(4) To obtain an average value, even a very moderate num-
ber of smaller pieces, it they fairly represent the wood of the

entire stem, give fully as reliable data as values derived from a

larger beam.

(5) Average values derived from a large series of tests on

small but representative material may be used in practice with

perfect safety, and these averages are not likely to be modified

by tests on large material.

It might be added that both the practicability and need of

establishing a coefficient or ratio between results from tests on

large and small beams or columns falls away. To deserve any
confidence at all, only a large series of tests on either large or

small beams would satisfy the requirement of establishing

slandai-d values, while a series of small pieces has the prefer-

ence, not only on account of greater cheapness and conveni-

ence in establishing the values, but still more for the reason

that only by the use of small, properly chosen material Is it

possible to obtain a sufficiently complete representation of the

entire log.

INACCURATE WHEEL RECORDS.

The paper on "Thermal Tests for Car Wheels," printed in

abstract on page 249 of our July issue, contained a discussion of

the ordinary methods of arriving at the average life of chilled

iron car wheels. Mr. Bush says:

If we have, for example, 10.000 wheels in service, and ex-

perience for a period of ten year-s shows that in order to keep

the equipment In good condition it is necessary to renew 1,000

wheels a year, it is obvious that the life of each wheel in service

win be ten years; or, in other words, if the number of wheels

drawn and renewed each year is sufficient to keep the equip-

ment in good condition, the life of the wheels is obtained by

dividing the total number In service by the number drawn per

year.

Without considering the various influences that may come

Into such a calculation in ordinary practice, this may seem an

entirely correct method, but it only applies when the equip-

ment remains the same from year to year. If additions are

made to the equipment a disturbing Influence is immediately

introduced. Also, it Is assumed that the total number of wheels

put under an owner's cars by foreign roads is the same as ar-e

put under foreign cars by the owning road, and finally that the

n.ileage made by owner's cars on foreign roads is equal to the

mileage made by foreign cars on the owner's road. These as-

sumptions may or may not be true, and whatever results are

obtained the figures thus deduced can at best only be approxi-

rr.ate.

The method indicated above is quite commonly used As

showing the inaccuracies of this method, however, it is only

necessary to point to the following example:

According to this method, the life of wheels drawn during

the year 1S90 on one road was 7.4 years, while the life of wheels

drawn on the same road in 1S92 was 12.4. This difference In the

life is due to the fact that for two years prior to 1S90 large addi-

tions had been made to the equipment without a corre-

sponding drawing of wheels; consequently the total number of

wheels in service increased very greatly, while the renewals did

not increase proportionately until 1892 and after. Again, in 1892

on the same road a very large addition to the equipment took

place, with considerable diminution In the number of wheels

drawn. This produced a very long life for such wheels as were

drawn.
It must be evident, without argument, that there is no such
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violent fluctuation in the life of wheels under cars. If necessary

allowances are made for the variations in the equipment, etc.,

above indicated, a very different result Is obtained. For ex-

ample:

If the average of the total number of wheels in service tor

five consecutive years be taken, and this sum divided by five,

and the yearly average of the wheels drawn tor the same five

consecutive years be taken, then we obtain the average life in

years for the wheels drawn, which applies with considerably

greater accuracy to the last one of the five years In question.

Again, if we drop the figures tor the first year of the group and

take the figures for the succeeding year, we obtain another

average life of years corresponding to the wheels withdrawn

during the last year, and so on.

If objection is raised to a period of five years, it may be

stated that by increasing the period, greater will be the ac-

curacy. The table given below shows the average life of w^heels

obtained on a road by each of the plans outlined above.

AVERAGE lAFK OF WHEELS IN
YEARS. AVERAGE WHEEL. MILEAGE.
Five-year Ordinary Five-year Ordinary

Year. Plan. Plan. Year. Plan. ,fV'i";
1887 . . 9 8.7 1887 114.936 105.824

1888 8.5 8 1888 lftS.2S0 99,080

1889 8.5 9.7 1889 106,256 115,232

1S90 8.4 7.4 ISili) KM,(lfl6 94.4oi;

189l'.
'...'..

8.5 9.2 1891 105,504 108,640

1892 9.2 12.4 1892 1U,0^ 137,776

1893 9.6 10.3 1893 113.364 109,984

1894 9.6 9.5 1894 107.496 95,144

1896 9.4 7.2 1895 102.829 80,0(18

1S96 9.3 8.8 1896 99,446 89,083

It will be obseived that the violent lluctuations produced by

the first method almost disappear by using the second method,

and the lite of wheels expressed in years is much the same from

year to year, which is really what might be expected, there be-

ing no real reason why the average lite of wheels should change

very greatly.

CARBON CONTENTS OP PISTON RODS.*

J. E. Johnson, Jr.

About six years ago the company with which the writer is

connected bought a compound locomotive of the Baldwin or

Vauclain type, no description ot which is needed before this

society, except to recall the fact that the high and low pressure

cylinders lie as close together as possible, one vertically above

the other, the rods from the two cylinders being fastened to

the same crosshead. which is of the four-bar type, and located

centrally between the two rods, as shown by the accompanying

drawing. The wings or guiding surfaces are made very long

in the direction of the stroke, to overcome the torque set up

by the unequal and constantly varying pressures on the high

and low pressure pistons respectively. These pressures are

made as nearly equal as possible by the steam distribution,

but practically there is always considerable difference at some

part of the stroke, so that there is a stress tending to tilt the

crosshead one way during one stroke, and the opposite way
during the other. This stress, occurring while the crosshead

is undergoing its regular reciprocating motion, puts a consid-

erable pressure on the diagonally opposite corners of the guid-

ing wings, and. the reciprocating motion going on while under

this pressure, wear takes place on the corner of the wings first,

and allows a slight rocking of the crosshead, a complete oscil-

lation occurring at each revolution when running under steam.

The piston-rods are fastened to the crosshead with the reg-

ular taper fit drawn up to a shoulder by a nut. This con-

nection being rigid, and the opposite ends of the rod prevented

from vibrating with the crosshead by the fit of the pistons in

the cylinder, the rods are bent at the shoulder through a very

small arc in each direction vertically, at each revolution.

This first locomotive ran for three years and two months,
when a duplicate was bought, and the first put in the shop for

a general overhauling previous to taking the place of the

smaller -engines on another part of the road, the new one tak-

ing the run of the old one. During the overhauling the piston-

rods were renewed, having worn down too small to work well

*A paper read before the American Society ot Mechanical En-
gineers, June, 1898.

with the metallic packing any longer. The material tor the

new rods was ordinary "machinery steel," taken from stock on

hand. The rods on this engine (No. 4), it should be stated.

were straight from shoulder to shoulder, while those of the

duplicate" (No. 5), were reduced in the body, having a collar

Vi-inch larger than the rod and %-inch wide next to the

shoulder at the crosshead end.

After having been in service about fourteen months, one of

the low pressure rods of No. 5 "let go" and smashed the

cylinder head, without, however, doing any very serious dam-

age. Within a few weeks the overhauled engine did the same
thing.

This was becoming a serious matter, and after some careful

consideration the writer ordered some genuine Swedish iron to

make rods of. It was beautiful stock, and so soft that it acted

almost like lead in the lathe, being very difficult to get a

smooth finish on. A set of these was put into one of the en-

gines at once and ran about four months, when one of them
let go in the same way. The rods that broke were all low

pressure ones, due undoubtedly to the fact that in the

"emergency," or starting gear, those cylinders get almost full

boiler pressure—180 pounds per square inch. The tods were all

brokea in the same way, and right in the shoulder the metal

cracked at top and bottom, and the crack gradually widened,

as could be seen by the worn appearance ot the upper and

lower segments ot the break, which gradually approached each

Drawing .iho» s Rods si furnished for No 6 Locomotive

Tlm^c lor No. 4 lire not reduced buck of Shoulder.

Carbon Conterits of P.ston Rods.

other until only a narrow horizontal strip ot solid metal was

left across the middle of the rod when the final rupture oc-

curred.

Soon after ordering the Swedish iron, the writer came across

one or two articles herring upon this subject of the endurance

ot soft and hard steel or iron under fatigue, and describing

tests made to elucidate this point notably those of the I'ope

Tube Company and the Bethlehem Iron Company, which

f.howed quite clearly that high-carbon steel was infinitely bet-

ter than low-carbon, and that nickel steel was better than

either for such service; also that very soft material, like Swed-

ish iron, lacked endurance under fatigue.

Th.?refore the breaking of the rod of this material was no'

a very srcat surprise, and was met by ordering metal for a

set of rods ot high-carbon and one ot nickel-steel from the

Bethlehem Iron Company. These have nov/ been in consid-

erably over a year, and we hope that they will last long enough

to wear out without breaking.

The writer had the three rods which had broken, and the

one which had v\'orn out, analyzed, to see how they bore out

the theory ot high-carbon material versus low.

The results are given herewith:
Man- Phop-

Sulphur. .c:ane.'^e. phorujs. Silicon. Carbon.
First rod in No. 4 locomo-
tive: machine steel; ran
three vears and two
months'without breaking .1194 .70 .0.S2 .014 .466

Se( onrt rod in No. 4 loco-
motive; machine steel
from Longdale stock;
ran fifteen months and
hrnke 050 .64 .125 .021 .152

First rod in No. 5 locomo-
tive: iron; ran fourteen
months and broke 020 .12 .04 .148 .129

Third rod in No. 4 locomo-
tive; Norway iron; ran
four months and broke.. .006 .05 .055 .021 .044
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It will be scon that thfse resiills hear out the thoory to a

sIrlUiiig extent, there being nothinR in No. 1 to cause its far

greater endurance except the ca.rl)on, and pp.usibly to a slight

fxttnf the siilpliiir, whiMi is also daimed by some to be a

hardener.

It Is very diflicult to dedncc any (iiuuititative results as to

number of reversals of stress prodiicinK flexure even approxi-

mately, liecause even given the approximate daily mileage of

the engines and the size of the drivers, it is impossible to say

what portion of the daily running was done under steam, the

grades beiufr (piite heavy, and the trains running by gravity

for nearly half the total distance.

If SO miles per day undei- steam, 2S days per month, be taken,

the diameters of the drivers being 3*; inches, the revolutions

per day would be, say lfi,000, and per month, say 450,000; this

would make for the second and third rods about 6,000,000

double flexures before rupture, and for the Swedish iron rod,

say 1,800,000.

There is no way of giving the amouiit of flexure; the cross-

head probably never tilted more than 3-04 inch in 24 inches to

either side of the vertical; but this amount varied as the wear

occurred, and was taken up: also, it is not possible to tel'

what portion of the total length of the rod absorbed this

flexure, so that it is impossible to give any figures having a

scientific value.

ELECTRIC MINE LOCOMOTIVES.

The ..evelopnient of electric locomotives for the special work

of mine haulage, involving many difficult prolilems. has been

successfully carried out by the lialdwin Locomotive Works
and the Westinghouse Electric & Manufacturing Company,
under the direction of Mr. George (!il)bs. Consulting Engineer,

and the recent wiu'k in this direction is described by these con-

ism of the simplest possible character, and running parts

readily accessible for replacement, the cost of maintenance is

brought to a minimum.
The power for operating electiic mine locomotives may con-

veniently be furni.shed from the same electric, generating

plant which supi)lies current for lighting and other mining
work, and the same wires may ltd made to convey the cur-

rent for all purposes, thus making a simple system of distribu-

tion and reducing the attendance to the minimum.
The extended experience of the Baldwin Locomotive Works

in tho manufacture of steam anri compressed air mining loco-

motives a.ssures careful design of the mechanical features of

the locomotives, while the well-known excellence of the elec-

tric railway apparatus of the Westinghouse Electric & Manu-
facturing Company guarantees that the especnally designed

motors for these locomotives embody the latest improvements
in electric practice.

In designing a series of electric locomotives the range of

practical requirements has been considered, and the table of

sizes and powers given is intended to embrace apparatus cov-

ering all usual needs. It has been thought expedient to ex-

clude abnormal specifications, as, for instance, gauges of track

so narrow as to make the locomotive a mere toy, or locomo-

tives of great power on narrow gauges, thus necessitating

cramping the design of the motors or rating them above a

safe working limit.

The general design is shown in the engraving. The locomo-

tive frame consists of heavy cast-iron side and end pieces se-

curely bolted together and kept squav? by machined joints

and shoulders accurately fitted. These frame pieces are planed

at top. bottom and ends, to insure perfect accuracy in fitting

up and interchangealiility of parts. The pedestal caps are

forgings made to templet, and accurately fitted, so as to re-

lieve the frame from breaking strains in case of «evere

Baldwin-Westinghouse Electric Mine Locomotive.

cerns in a pamphlet, from which the following information is

taken

:

Electricity has become established as the most convenient
and economical form of motive power for mine haulage. It is

especially suitable because of its flexibilty. permitting ready
extension or change as mining conditions frequently require.

..e compactness of the electric locomotive makes it perfectly
adaptable to low and narrow entries; and. by reason of the
absence of moving parts exposed to external injury, mechan-

shocks. The frame is placed outside of the wheels, thus al-

lowing all possible space between the wheel hubs to admit the

greatest practicable width of motor. This feature is of much
importance in obtaining the maximum power on narrow track

gauges. Furthermore, this construction permits of ready ac-

cessibility to the journal boxes, and protects all moving parts

in case of derailment. Heavy planking with hinged doors is

laid on the top frames, thoroughly protecting all electrical

parts, but permitting access to them for inspection. End
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bumpers and coupling hooks are provided in conformity with

requirements.

The journal boxes are of ample dimensions and have bronze

bearings with oil cellars for sponging, as in steam locomotive

practice. The brake apparatus, which is fitted to all wheels,

is of simple design and of sufficient power to utilize the track

adhesion due to the weight of the locomotive. The operating

platform is placed at one end, and is compactly and conven-

iently arranged so that the motorman has all levers within

easy reach without leaving the seat. The entire machine,

with electrical apparatus, is supported on the journal boxes

by helical springs, which prevent destructive pounding on the

track and relieve the machinery from shock. The locomotive

is driven by two spring supported motors, one geared to eacli

axle Ijy single reduction gearing running in oil lubrication in

tight cases. These motors are designed especially for mining

dltion of track and rail. Curves offer considerable additional
resistance to the movement of locomotive and cars, and mu.st
be taken in account if o^ short radius, especially when they
occur on grades. With track in fair condition curve resistance
may ue taken at one pound per ton of train weight per each
one degree of curvature.

For average favorable mining conditions tne friction may be
taken at 30 pounds per net ton weight of loaded cars, but
it may frequently amount to 40 pounds per ton, or more
where conditions are unfavorau.e. and this latter figure shoubi
lie taken in making calculations. To find, therefore, the num-
ber of tons (2,000 po\mds) of train which can be hauled by a
given locomotive: take from table the number of pounds draw-
bar pull which will be exerted by the locomotive on the limit-
ing grade in the mine, and divide this figure by the train re-
sistance in pounds per ton on the grade; the quotient will be
the weight of train hauled. The train resistance per ton is

found by multilpying the per cent, of grade by 20 pounds and
adding 40 pounds friction to the result. For example: a

Perfonnance and Limiting Dimensions of Mining Locomotives.

Class,

4roC
4AC
4,\C
4.?r,C

4,'5C

4bH;
4,=„C.

Total
Horse
Power

.

20
20
30
50
70
100
150

Speed
M. P. H

Full Load Draw-Bar Pull in Pounds.
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THE DIESEL HEAT ENGINE.

This (•"niparadvcly new Ras eiiKiin' is iiiiicli IicIIit liiiowii

in Hiiropp than in this couiiti-y, liiit it is now boinj; l)roMght
lo attention and is crcalinK a Kroat deal of interest lu'i'o. The
Diesel engine nses i)el roleuni. hnt it may nso gas wlien nec-
ossai'y. It is (lie r'csult ot' years of iiivi'sliKation and experi-
ment l)y IMr. Hiidolpli Diesel, a (Jerman engineer of note,
and some of tlie claims made for it are Rivmi below. There
has been mnch dittienUy in the ignition of charges of gas in
these engines, and Mr. Diesel has disi)ensed with the spark
or igniting tube and secures the ignition by means of the
compression Itself. Pure air is compressed to a high degree
and then the fuel is introdneed into the cylinder and it burns
steadily during the stroke of the piston at practically con-
stant fenii)eratnre.

In the best triple-e.xpansion steam engine over 1,000 horse-
power as developed up to the present day, says Mr. Diesel,
on'v 12 or 13 per cent, of the heat energy contained in the fuel

point of cut off being imitated by tlie stopping of the fuel
supply, the burnt gases then expanding adiabatically to the
point of release, fresh air being compressed again up to the
temi)eiatiire of ignition for the introduction of the new charge.
It is obvious that this is virtually a Carnot cycle, but it is

necessary to deviate from a perfect cycle by expelling the ex-
panded (barge and taking in a new supply of air for <om-
piession. instead of isotliermally giving heal to a continuously
used charge of air from the walls of the receptacle at a high
pre.ssurc, expanding it adiabatically, taking the waflte heat
isothermally from it at the lower pressure, and finally com-
pressing it adiabatically to the temperature of the source of
supply. Mr. Diesel also ( laimed that combustion should be
carried on with a considerable surplus of air, the amount
of which can be determined theoretically. Instead of with as
little surplus as possilile.

In sucli an engine there are great possible advantages of

superiority over the steam engine. No steam Ijoiler is used;

there is, therefore, no loss of heat in the flue gases or by

Fig. 1.—AI20-Horse-Power Diesel Motor.

is converted into available work, less than 10 per cent, being

developed from smaller sized compound engines, 5 per cent,

from small condensing engines, and even less in ordinary
units not very carefully handled. The losses occur at sev-

eral points. In the first place, the efficiency of the boiler is

below SO per cent., generally about 75. The theory of the

steam engine shows that only a part of the energy of the steam
can be converted into work even in a perfect machine operat-

ing between given steam pressures. This ratio may be 30

per cent, in a good engine, but no engine ever indicates much
more than one-half of this, and finally there are losses between
the indicated power and the brake power.

In his experimental work in attempting to design a more
simple and economical engine in wliich the combustion is ef-

fected within the working cylinder. Mr. Diesel set forth sev-

eral conditions necessary of fulfillment. The first of these

was that the temperature of combustion must be generated
not by the burning of the fuel, but before and independent
of it, by mechanical compression. A second condition was
that the fuel must be introduced gradually into this com-
pressed air and in such a manner that the heat generated by
gradual combustion shall give to the indicator card an ad-

mission line similar to that of the steam engine card, the

boiler radiation, nor steam pipe condensation. The maxi-
mum available theoretical efficiency for such a motor is greater

than that of the steam engine, owing to the possibility of

using higher pressures, and consequently a higher range of

temperature. This theoretical efficiency varies from 50 to 75

per cent. There is no cylinder condensation, and several other

sources of loss are abolished. The mechanical efficiency is.

however, likely to be a little lower than that of the steam
engine, owing to the high compression necessary and conse-

quent transmission and retransmission of energy between the

piston and the fly wheel.
The experimental engines so far constructed have been of

the single-cylinder, four-cycle, single-acting, vertical shape, one
of which of 20 horse power was tested with petroleum in the

early part of 1897. This engine is provided with a ring piston

and separate cross head, water-jacketed and provided with

poppet valves operated by cams for admission and exhaust. A
small pump is attached which keeps an auxiliary vessel filled

with air compressed tc a higher pressure than that obtained in

the cylinder. This serves to inject the fuel, and also to start

the engine.
With an engine of 20 horse power working with refined liquid

petroleum, the maximum available theoretical efficiency was
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about 50 per cent, and the actual ratio uf indicated energy to

the total energy of the fuel was about 35 to 40 per cent., show-
ing an indicated efficiency of the engine as such of 70 to 80

per cent The mechanical losses of this engine varied between
25 and 30 per cent, on high loads, giving over 26 per cent, of

the total heat of the fuel as available energy at the shaft.

With reduced loads the mechanical efficiency, of course, falls

off, but the thermal efficiency, owing to the greater expansion,
increases, thereby counterbalancing to a large extent the other
and rendering the consumption of fuel per horse power low at

all but the lightest loads. Owing to the high pressure employed
in this engine also the cylinder dimensions are from 30 to 50

per cent, less than those of gas engines of the explosion type.

The governing of the speed is also as simple and easy as

that of the steam engine. The exhaust gases are noticeably in-

visible and nearly odorless during ordinary running, owing to

the perfect combustion, which also prevents fouling of the in-

terior of the engine.
Fig. 1 shows a general view of a 20 horse power motor. Figs.

2 and 3 are cross sections, while Figs. 4 and 5 show a side
view and plan of the valves. The description of the opera-
tion of this motor is as follows:

ing D to the combustion chamber of the engine, thus creating
the combustion period, wherein the form and length of the
combustion line can be altered, acxjording to the performance
of work, partly by changing the regulation of the fuel supply,
partly by changing the excess of pressure in the vessel L, and
finally by performing tlie injection at different points on the
compression line.

The Diesel motor has been patented in all countries where
patents are granted for inventions, and the rights tor the
United States and Canada have been acquired by a company,
since incorporated under the laws of New York State, as the
"Diesel Motor Company of America," with offices at 11 Broad-
way, New York.

EDUCATION OF THE APPRENTICE BOY.*

It is my conviction that the question of a scientific education
is the most important part of our work. I will confine myself
to that aspect of the subject. I am particularly interested in

The Diesel Motor.

Pure air is compressed in the cylinder of this motor, thus
generating a temperature of about 600 degrees C. The fuel to
be used, such as gas, petroleum or powdered coal, is thereafter
injected into the compressed air, where it is gradually and
compl teiy burned up at a much lower temperature than ever
before accomplished. During combustion and during the suc-
ceeding expansion, it is entirely turned into work. Ths in-
jection and combustion of the fuel takes place as the piston in
the cylinder begins its return stroke. It ceases when it has
reached about one-eighth or one-sixth of its way back, and it

is so regulated that the increase in the temperature created
by the compression of the air and subsequent combustion of
the fuel is reduced by cooling off due to the work done during
the succeeding expansion. Thus, practically there is no in-
crease in sensible heat, since the heat caused by the combus-
tion of the fuel is immediately turned into power and the mo-
tive power thus gained is only reduced by the small amount re-
quired for the compression of the air.
The small air pump Q, driven by connecting rod Z and lever

X, keeps the vessel L filled with compressed air under a higher
pressure than the highest compression attained in the cylin-
der, and is a new detail. By means of the pipe connection S
the same excess of pressure is connected with the interior of
the injection valve D. In it the petroleum is collected durin"
the intervals in the four-cycle period between the combustion
periods. This petroleum is introduced by a little pump not
shown in the figure. By opening the valve stem n, the fuel
is by its high pressure caused to flow through the nozzle open-

it, because I have taught the apprentice boy in science schools
for many years, and my experience of the benefits resulting
therefrom have been most satisfactory, both to the pupil and
the raili-oad company.

It is a long time since I taught in those schools, but I recall

the names of many of my pupils, some of whom never got be-
yond the work bench, but others who were talented have risen
to high positions entirely through the knowledge acquired in

those evening classes and the stimulus to reading and study
which they naturally obtained through attending such schools.
My experience, therefore, has altogether been in favor of edu-
cating our boys, not expecting that they will all attain respon-
sible positions, but because even those who are dull will be-
come better workmen, and the few who possess real ability will

be separated from the ordinary mechanic and ^iven an oppor-
tunity to rise above their surroundings and dcf better work in

the world. If only for the sake of these few and for the good
work which they will do in our profession and for our country,
we ought to put forth every effort to tnake it easier to obtain a
scientific education, and by largely increasing the number of
schools make it more universal than at present.

I believe, therefore, that the importance of the question ot
educating our apprentices cannot be overrated. It is a large
subject and one of which a broad view should be taken. It is

of national importance, the prosperity of our nation largely

*A letter from Mr. G R. Joug'hins, Superintendent Motive Power,
Intercolonial Railway of Canada, to a committee of the Master Me-
chanics' Association June, 1898.
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deponds iiixjn it, l)pcause educatpd workmen are the backbone
of a iiKiniifiirliiriiiK country, such as ours. I am, therefore,

dei'idy convinced tliat we ought to (io all that is possible to

impress ui)on otliers the ureat value of the work and induce
them to give a heli)ing hand to pusli it along.

It appears to nH< tliat as the Master Mechanics' Association
is a national organization, it has an excellent opportunity to

do g{M)d work. It can make its influenc!- felt more extensively
than any other body; it can recoiumend courses of teaching
and ol'tain uniform results througliout the United States which
no Federal authority. State college or university can do.

I do not agree with those meniliers of the association who
suggest that e;ieli apprentice should iiay the full cost of in-

struction and that be sliould depend on his own manly ef-

forts for an education. That principle is not applied to tht

education of anyone else, no raatt<'r what school, college or
university he may attend, or what i)rofession he may adopt. 1

believe it to be absolutely necessary to assist apprentices, and
to assist them very substantially, both in school fees and in

books. Various ways can be taken to raise money to help
them, without making it a serious burden upon the railroad
companies: it is done at the present time in some places, and
could be done in all.

With enough money it is, in most places, easy to obtain a
teacher; and in those places which are too small to support one
the correspondence school could be usetl, but the necessity of

giving assistance to the apprentices, in whatever way the edu-
cation may be given, will always remain.
Having persuaded our members and the roads they repre-

sent to raise the funds necessary, the Association ought to map
out a plan of education, naming the subjects in which examina-
tions will be held and giving a list of the text-books, thus in-

suring uniform teaching. Then at the end of the session ex-

aminations should be held at the different schools, using the
same examination papers, which could be prepared by some
of our college friends, who sO' kindly offered to help, and
which each school could order at cost price from the Secretary
of the Master Mechanics' Association in suflicient quantities to

suit. In this way a system of certificates of acquirements could
be issued on a uniform standard, ami which would prove of
incalculable value both to the employer and employee

Intimately related to the school question is the establishment
of a technical library, which, no matter how small the begin-
ning, could be gradually built up.

The Association should also find out what scholarships for
mechanics, mathematics, etc., are given in each State or col-

lege for which our apprentices might compete, and publish
them, special stress being laid upon the existing Master Me-
chanics' scholarship at Stevens Institute.

If the proposed plan should meet the approval of the com-
mittee, and nothing better be offered, I have no doubt but that
it could be carried out. The first step toward the desired end
would probably be to issue a circular to all members of the
Association, giving an outline of the work which ought to be
done, and of the possibilities in the direction of a better edu-
cation for our apprentices; we would then ask what educa-
tional facilities are already afforded in each shop or town, in-
cluding the Y. M. C. A. courses; also details as to what defl-

ciences experienced, books used, cost of courses, and what as-
sistance or encouragement is given by the railroad company
or officials. After receiving and digesting the answers—which
should be returned promptly—to these questions, we might be
able to issue a circular pointing out the different ways in which
funds can be raised, pointing out the importance of the subject,
and asking each member or each railroad company what they
would be willing to do toward the desired end.
The proposed science schools would not. of course, be con-

fined exclusively to locomotive railroad apprentices. Appren-
tices from other shops who wished to join should be heartily
welcomed on an equitable financial basis. Other organizations
might wish to join in the plan of education, and should be en-
couraged to do so, but in the meantime the Master Mechanics'
Association should go forward in the good work, and we, as
its committees, should find out what ought to be done, what the
railroad companies are willing to do. and make the best recom-
mendations within our power to further the highest interests
of the apprentice, which no doubt lie in the direction of a
scientific education side by side with careful training in the
workshop.

THE NEW BATTLESHIPS.

The Navy Department has issued advertisements for bids
for the three new battleships authorized by the recent appro-
priation, and these will be opened September 1. The ships will

be required to be completed within 33 months after the con-
tracts are signed, and inducements will be offered tor com-
pletion in a shorter time than this. Three years is the shortest

time that hafl been specified heretofore. The new ships will

combine what are considered to be the best features of the

"Oregon." "Indiana" and "Iowa," all of which have proved

their value and efficiency.

The new ships will be similar to the "Illinois," "Alabama"
and "Wisconsin," now building. The "Iron Age" states that

the Secretary of the Navy has christened 35 war vessels

authorized by the Naval Appropriation bill. One of the bat-

tleships is to be called the "Maine," as provided for by act of

Congress, while the other two will be known as the "Ohio"

and "Missouri." Four protected monitors are to be called the

"Arkansas," ''Connecticut," "Florida" and "Wyoming." The
first of the torpedo boats has been named the "Bagley," after

the young ensign who was killed on the deck of the "Winslow"
off Cardenas. Other torpedo boats will be known as the "Bar-

ney," "Biddle," "Blakely," "De Long," "Nicholson," "O'Brien,"

"Shubrick," "Stockton," "Thornton," "Tingey" and "Wilkes,"

all well known naval heroes. The 16 torpedo boat destroyers

are named after naval officers of even greater renown, includ-

ing "Bainbridge," "Barry," "Chauncey," "Dale," "Decatur,"

"Hopkins," "Hull," "Lawrence," "MacDonough." "Paul Jones,"

"Perry," "Preble," "Stewart," "Truxton," 'Whipple" and
"Worden."

SELLERS' FEED WATER STRAINER FOR LOCOMOTIVES.

A simple, compact, durable and easily accessible strainer

for attachment to the feed hose connections between locomo-
tives and tenders has just been introduced by William Sellers &

Fig. 1. -Sellers' Feed Water Strainer Ready for Use.

Company of Philadelphia. The whole device is so short in the

body as to permit its insertion in the hose connection without

any changes in the length of the hose, and the strainer plate,

which is flat and of thick copper, provides so many one-six-

Strainer Opened for Cleaning.

teenth inch straining holes that half of them may be clogged

without restricting the supply of water that the hose will

carry. This plate is 5 by 7*^ inches in size, and may be re-

moved from the opening at the bottom of the casing, which is
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made large enough to permit of cleaning the interior of the

easing easily. The casing is strong and heavy, and the attach-

ments of the covering plate are conveniently loosened for

opening, as may be seen in the engravings. One of the fasten-

ings is a fixed stud and the other a swinging bolt, both being

attached to the casing to guard against loss when the cover is

opened. It will be noticed that the only removable part is the

strainer itself and its gasket, everything else being perma-
nently attached to the casing. The hose attachments are those

in general use, and the design was carried out in every partic-

ular with a view to avoiding the annoyances often caused by
defective appliances of this kind. In service it has been very
satisfactory.

be painting to all exposure. Air applied paint in time becomes
very hard, and although it becomes hard it does not get brittle,

hut seems to retain its life, and does not seem to chalk and
perish like ordinary brush-applied oil paint.'

"In conclusion I wish to state that 1 have personally inspect-
ed hundreds of cars done by compressed air, and I feel safe in

saying that we got far better results from air as far as wearing
qualities are concerned. I think that air is desirable from the
fact that we get our cars painted with a great saving in
labor."

CAR LIGHTING PROM THE AXLE.

The National Electric Car Lighting Co., Mr. Max E. Schmidt.
President, equipped a number of cars on the Atchison, Topeka
& Santa Fe Railway with its system nf lighting by electricity

from the axle last year, and the service has been so satisfac-
tory as to result in an increase in the equipment. It is stated
that ten additional cars will be lighted in this way at once, but
we believe that more than this number will be fitted with the
apparatus. It seems likely to come into general use on this

road. The ofBclals seem to be highly pleased with the light

and also with the apparatus. Mr. Depew's private car. No. 100,

on the Vanderbilt lines, has been lighted with this system
for a number of months, and the enjoyment which he takes In

fast running has given the system a severe test, which It has
met satisfactorily. The lighting company Is sparing no trouble
or expense to Improve its system, and we are informed that a
test is now being made with a newly developed system of

transmission of power from the axle, which does not require
a belt between the axle pulley and the dynamo. The new
plan seems to be very promising

PAINTING CARS BY COMPRESSED AIR.

In a topical discussion on the above subject before the Mas-
ter Car Builders' Association, Mr. F. W. Brazier, Assistant
Superintendent of Machinery, Illinois Central Railroad, made
the following remarks:
"Paint Applied to Freight Cars by Compressed Air," as com-

pared with paint applied by the brush, is a question which our
company has taken great interest in. We are repainting about
400 cars a week with compressed air. We are positive that we
are getting better results, a saving in labor, and our cars are
painted more thoroughly than with a brush. We have cars

that have been painted about two years, and in order to get
reliable information for the benefit of this association I sent
out inquiry letters all over our system to have our foremen
painters inspect any cars that they could find that were painted
with air. We found most of the old school paintei-s opposed
to the air system when we inaugurated it. Our painters re-

port as follows:
" 'After making close observation of several cars done by

air and by brush, I And but very little difference in them, and,
if any, it is in favor of the cars done with air.'

" 'Cars painted by air look equally as well and show no
more sign of giving way than those done by brush; therefore
think air best on account of cheapness in applying.'
"Our master mechanic at Water Valley says that on examina-

tion of care painted with air within the past two years: 'I find

the surface of the cars in better condition than cars painted
with brush. The reason for this I attribute to the fact that
the spraying of the paint with air fills the cracks of the
wood and between the joints of siding better than the brush
will do. as men are apt to be careless with the brush in paint-
ing and overlook joints in beading.'
"Another says: 'The process is of much value in the ex-

peditious and economical covering of that class of equipment.
The driving of the pigment against a surface of lumber by
air pressure is an advantage in the fact that all portions are
covered. Ijeading, cracks or any such openings, due to the
wear of a car in normal condition. My inspection of cars
painted by air process has led me to t>elieve that in point of
durability the hand process is largely discounted.'
"The following letter from our painter in Chicago shows

his opinion and inspection of cars in the West: 'After in-
specting work that had been painted six months I felt pretty
well satisfied that we need have no fear from the results from
this method of painting, and now after inspecting work that
has been out nearly two years I feel perfectly satisfied that
work done by compressed air will surely wear as well if not
better than brush work. There is one particular advantage
that pa.i'nt applied by air has over brush work, and that is that
it reaches every possible opening, being driven into the open
grain of the wood farther, into all cracks, beads and many
places where it is impossible to get with the brush, thereby
more effectually sealing the wood, iron or whatever you may

LUMBER SPECIFICATIONS FOR FREIGHT CARS.

A portion of the discussion by Mr. Pulaski Leeds on the
above subject before the Master Car Builders' Association was
printed on page 220 of our July issue, and we now give other
portions of his remarks on specifications as follows:
Having been delegated to make some suggestions relative

to the subject of lumber specifications for freight cars, I note
that the committee indicates that this should be confined to

dimensions, but, in my opinion, it would be fully as essential
that the quality should be specified first, and have taken the
liberty to outline what, in my opinion, would enable us to

obtain a class of lumber suitable for our needs, without work-
ing a hardship upon the mill men or increasing the price on
account of unnecessary requirements. With such specifica-

tions, which give the poorest grade that would be accepted,
there should not be any question between mill men and in-

spectors.
Rules for Inspection of Lumber for Mechanical Department.

—All lumber must be manufactured from sound, growing tim-
ber, true to dimensions, straight grained, and free from bark
edge, splits, shakes, rot, worm holes, loose or rotten knots,
or sound knots above the dimensions given, or so located as
to materially impair the strength or durability of the piece.

In framing material, where the cross section is 4 by 8 inches
and upward, sound knots 1% inch in diameter will be allowed
if not less than 3 feet apart and not less than one-fourth the
width of the piece from the edge. Pieces which contain the
heart center must be cut so the center of heart will not be
less than 2 ins. from either side or edge. Pieces which do not

contain the center heart, as above, shall not be sawed less than
1 inch on side or edge, or 2 inches on corner from center. Bright
sap will be allowed to the extent of 14 inch, measured at its

least depth, provided that when on the side of a piece the
poorest edge shall show three-quarters of thickness sound
heai't; when sap is on one corner of a piece it must show
two-thirds the depth and one-half the thickness of good heart
timber; when on two corners it must show sound heart three-

quarters of width and depth, respectively, on poorest edge and
sap side; when it shows on four corners the edges must show
three-quarters, and the sides seven-eighths of heart timber.

In smaller dimensions the knots and all other defects must
decrease in proportion.

All main sills, side plates, side boards, running boards,
ridgepoles, purlines and pine flooring, when of long leaf yel-

low pine, must be cut in the Stales of Georgia, Florida, Mis-
sissippi or Alabama.

Side boards, flooring, running boards, ridgepoles, purlines.

etc., must have one entire heart face, and not less than three-

quarters the width on opposite side, witli one-half the thick-

ness on both edges heart.

Siding and lining for freight cars should be ordered in 1 by
4-inch strips, or proper widths to make them, and such strips

should have one clear heart face; bright sap on opposite side.

one and two sound knots % inch diameter to each strip of 8 feet

in length will be accepted. When ordered in wide boards the
inspection will be in accordance with this. This timber must
be free from pitch streaks and pockets.

For Winslow roofing in strips of fi inches wide, bright sap to

the extent of one-third the width, and two sound knots % inch

diameter in a piece 5 feet long will be admissible, if not near
the edge.
For double board roofing, one face must be clear heart and

free from knots, opposite side and edges not less than one-half
heart.

Stock boards 10 inches and over will be accepted with per-

fectly sound knots of 2 inches diameter, if fairly intergrown
to prevent falling out, to the extent of three in a length of

12 feet, if not located near the edge. Sap should not exceed
one-third width of board on either side.

Common boards can be all bright sap if clear from knots,

or one-half sap with sound knots, as in stock boards.

On orders for oak, nothing but white or burr oak will be
accepted.
Blue sap will not be accepted in anything, but in common

boards a slight stain will be admissible.

As these rules are descriptive of the poorest quality that will

be accepted, it is expected that at least 75 per cent, of each

shipment will be of superior quality.
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LARGE LOCOMOTIVE BOILERS.

In discussing the importance of large capacity in locomotive

boilers before the Master Mechanics' Association, Mr. M. N.

Forney mode the following suggestive reraarl^s:

This suljject has been before the association a great many
times, and it has been discussed under many different aspects.

So far as my own observation and thought is concerned, ray

ideas may be summed up in the one brief statement that with-

in the limit of weight and space to which you are necessarily

confined in the locomotive you cannot make the boiler too

big. D. K. Clark a good many years ago expressed the general

proposition that the larger the heating surface the greater

the economy, and the smaller the grate surface, provided you

can burn enough fuel, the greater the economy. These propo-

sitions have sometimes led to a wrong deduction so far as the

grate surface is concerned. People have drawn the inference

that if a small grate surface is desirable a small firebox is de-

sirable. While I think a reduction of the grate surface will

often result in an economy of fuel, yet at the same time I

would think it desirable to maintain a considerable volume

within the firebox to give room for combustion to take place.

The proportion of the grate to the quantity of fuel to be burned

is a matter of much importance, and about which we have

no accurate information. There is probably no direction in

which so much economy can be effected as right here with

proper and careful experiments. My experience has taught me
this general fact, that the larger the locomotive boiler is the

better results you can get—a good, reliable boiler is worth all

the rest of the machinery you can put on a locomotive.

BODY BOLSTERS AND SIDE BEARINGS.

The views of Mr. A. E. Mitchell, superintendent of motive

power of the Erie Railway, upon the importance of keeping

trucks and car side bearings out of contact were printed on

page 229 of our July issue, and the figures which he gives are

interesting and specially valuable on account of the fact that

they were prepared with the assistance of a dynamometer car

to record the differences in power required when the side bear-

ings were in contact and when they were clear of each other.

Mr. Mitchell experimented with two trains of practically equal

weight, one of the trains having 100 per cent of the side bear-

ings clear of each other and the other having only 12 per cent

in this desirable condition. It was found that the difference

in drawbar pull was 7.6 per cent in favor of the first train, and

the difference in fuel consumption was 8. .3 per cent in favor of

the clear side bearings. Mr. Mitchell says: "These figures

show you the enormous saving which can be made if the cars

are all center bearing."

This is no new discovery, but railroad men are certainly in-

debted to Mr. Mitchell for this painstaking method of ascer-

taining the standing of this question upon a basis of dollars

ana cents. It is a question of grave importance and should

have immediate attention.

The discussions of the subject point to weakness in the con-
struction of cars resulting in undue defiection of the body bol-

sters. This may be partly remedied by a better distribution of

the loads in their transmission to the bolsters so that the cen-
ter of these members will receive their proper proportion of

weight, but even this will not answer unless stiff bolsters are
provided. In talking the subject over with Mr. W. S. Calhoun,
of the American Steel Foundry Company, it was made appa-
rent that this company among others has forseen the dilficulty

with weak bolsters and has for a long time been preparing to

meet it by introducing bolsters which will hold loads of large

capacity cars without troublesome defiections. We shall have
more to say about this type of cast steel bolster in connection
with recent improvements on several railroads, but will take
this opportunity to note that by making stiff bolsters in one
piece a large number of small parts are avoided, and the re-

sult, with good designing, ought to be bolsters that will far out-

live the cars themselves. For instance, there are no separate

center plates in these bolsters, and even if the center bearings

should wear down slightly it is a very simple matter to chip off

the tops of the truck Ijolster side bearings to correspond with

the wear, the result being to restore the relation between the

side bearings to their original condition. There are now 50,000

trucks in use with these bolsters, every one of which is tested

before leaving the works, and we are told that the record is ab-

solutely clear of failures up to date.

The question of weight sometimes urged against cast steel

bolsters is answered by these people with the statement that

there is no twister so light for the capacity of these. In tests

made on truck bolsters intended for cars of 60,000 pounds ca-

pacity a load of 100.000 pounds has been given in a hydraulic

testing machine with a defiection of only 0.18 inch and no per-

manent set.

PERSONALS.

Mr. Henry Haynes, of Brenham, Tex., has been appointed Re-

ceiver of the Texas Western Railroad.

Mr. M. S. Curley has been appointed Master Mechanic of the

Illinois Central shops, at Water Valley, Miss.

Mr. T. S. Tutwiler has been appointed Chief Engineer of the

Plant system, with headquarters at Savannah, Ga.

Mr. ,J. H. Hawthorn, Master Mechanic of the Chicago & Erie,

has resigned to enter the service of the Lehigh Valley.

Mr. Joseph J. Slocum, of New York, has been appointed Re-

ceiver of the Poughkeepsie & Eastern in dissolution proceed-

ings.

Mr. G. E. Hustis has been appointed General Superintendent

of the West Shore Railroad, to succeed Mr. 0. W. Bradley, re-

signed.

Mr. A. J. Fox, of Detroit, Mich., has been chosen President

of the Manistique &. Northwestern, to succeed Mr. A. Weston,

deceased.

Mr. Edward D. Seitz has been appointed Purchasing Agent

of the Louisville, Evansville & St. Louis in place of Mr. W. W.
Wentz, resigned.

Mr. Thomas Green has been appointed Acting Chief Engineer

of the Minneapolis, St. Paul & Sault Ste. Marie Railway, to

succeed Mr. W. W. Rich, resigned.

Mr. T. W. Hansen has been appointed Superintendent of

Machinery of the Astoria & Columbia River Railroad, with

headquarters at Astoria, Ore.

Mr. George H. Holt has resigned as Vice-President of the In-

diana. Illinois & Iowa, and Mr. Joy Morton has been chosen to

succeed him, with office in Chicago.

Mr. William Cotter has been appointed Superintendent of

the western division of the Grand Trunk, with office at De-
troit, to succeed Mr. A. B. Atwater, resigned.

John M. Marstella, Master Mechanic of the Baltimore &
Ohio shops at Martinsburg, W. Va., died in that city June 25

from a stroke of paralysis. He was 57 years old.

Mr. F. 0. Miller, Traveling Engineer of the Cincinnati, Ham-
ton & Dayton, at Ashland, Ky., has resigned to accept the po-
sition of Traveling Engineer of the Baldwin Locomotive Works.

Mr. George F. Evans, General Manager of the Canada works
of the Westinghouse Air Brake Company, has sailed for Rus-
sia to establish a plant tor making air Drakes in St. Petersburg.

Mr. T. P. Shonts, who has been General Manager of the In-
diana, Illinois & Iowa Railroad for twelve years, has been
elected President of that road, to succeed Mr. F. M. Drake, re-
signed.
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Mr. J. W. Campbell has resigned as General Manager of the

Eastern Ohio Railway, and the office has been abolished and

its duties assumed by Mr. W. H. Stevens, General Superin-

tendent.

Mr. C. E. Lamb, Master Mechanic of the Hannibal & St.

Joseph, has been appointed Master Mechanic of the Kansas

City, St. Joseph & Council Bluffs, with headquarters at St.

Joseph. Mo.

Mr. S. G. Simpson, General Freight and Passenger Agent of

the Puget Sound & Gray's Harbor, has been chosen President

of that road, to succeed Mr. J. A. Campbell. Headquarters,

Seattle, Wash.

Rear Admiral Daniel Ammen, U. S. N.. retired, died July 11.

He was the designer of the ram "Katahdin" and was well

known also for his efforts to interest people in the construc-

tion of the Nicaragtia Canal.

Mr. C. F. Winn, who has been Joint Foreman of the Denver

& Rio Grande and the Rio Grande Southern at Durango. Col.,

has been appointed Master Mechanic of the El Paso & North

Eastern Railway, at El Paso, Tex.

Mr. P. J. Nichols, who recently resigned as General Superin-

tendent of the Pacific division of the Union Pacific, has ac-

cepted the position of Superintendent of the Omaha Bridge &
Terminal Company, at Omaha, Neb.

Mr. N. D. Miller has been appointed Chief Engineer of the

Great Northern Railway, to succeed Mr. J. F. Stevens, resigned.

Mr. Miller was formerly Chief Engineer of this line, but re-

signed in 1895 to engage in other enterprises.

Mr. George W. Stevens, formerly Purchasing Agent and Su-

perintendent of Car Service of the Cincinnati, New Orleans &
Texas Pacific, has been appointed Purchasing Agent of the

Mobile & Ohio Railroad, with headquarters at Mobile, Ala., to

succeed Mr. R. H. Duesberry, resigned.

Mr. H. S. Rearden, formerly Superintendent of the Chicago,

Peoria & St. Louis, which position he resigned January 1 last,

has been appointed General Superintendent of the Detroit, To-

ledo & Milwaukee, with headquarters at Toledo, Ohio, to suc-

ceed Mr. N. K. Elliott, resigned.

Mr. W. H. CanifC, who recently resigned as General Manager

of the Lake Shore & Michigan Southern to accept the Presi-

dency of the New York, Chicago & St. Louis, was on June 30

presented with a handsome gold watch and chain and a dia-

mond stud by the employees of the former road as a token of

the high regard in which he is held by them.

Mr. C. D. Ives, of Cedar Rapids, Iowa, a son of C. J. Ives,

president of the Burlington, Cedar Rapids & Northern Ry., has

reported to the War Department in answer to a summons from

Secretary Alger. He will be appointed Captain and Commis-
sary of Subsistence, and will be placed in charge of shipping

all provisions and other commissary supplies to the army in

the field.

Mr. A. G. Wand has been appointed General Agent for North

America of the London & North Western Railway (England),

Caledonia Railroad (Scotland) and Great Southern & Western

Railroad (Ireland) to succeed C. A. Baratttoni, deceased. Mr.

Wand has been in the service of the London & North Western

nearly twenty-five years, and was transferred to New York

from the London office of the company when Mr. Barattonl

was appointed in 1887.

Mr. Angus Brown, formerly Master Mechanic of the North-

ern Pacific at Livingston, has been appointed to succeed Mr.

James MacNaughton as Superintendent of Motive Power of

the Wisconsin Central lines. Mr. Brown is succeeded by Mr.

W. S. Clarkson, formerly Master Mechanic of the Rocky Moun-

tain Division of the Northern Pacific, and Mr. J. P. Barnes,

General Foreman of the Brainerd shops of the same road, has

been promoted to Mr. C.arkson's position.

A communication from Shanghai says that an American

named Captain Watson W. Rich, late Chief Engineer of the

"Soo" Railway, and well known in the Lake Superior country,

has been appointed Consulting Engineer of the Chinese Rail-

way Administration, with headquarters at Shanghai. Captain

Rich will be in charge of all railways building in China, under

the immediate direction of Sheng Taien. Director-General of

Railways. This appointment is likely to prove of considerable

benefit to American manufacturers of railway supplies and

equipment.

Mr. D. M. Philbin, General Superintendent of the Duluth,

Superior & Western, has been made second Vice-President of

the Eastern Railway of Minnesota, owing to the purchase of

the former road by the latter. Mr. Philbin was formerly for

three years General Manager of the Duluth, Missabe & North-

ern, and has been General Superintendent of the Duluth, Su-

perior & Western since April, 1S96. From 1890 to April, 1893,

he was Superintendent of the Duluth, South Shore & Atlantic,

and in 1889 was Superintendent of the eastern division of the

Fremont, Elkhorn & Missouri Valley.

Mr. William Voss. well known as a master car builder and

mechanical engineer, has lately accepted the position of Super-

intendent with the Jackson & Sharp Company, car builders, of

Wilmington, Del. Mr. Voss is a graduate of a German techni-

cal school, and began on the Burlington, Cedar Rapids &
Northern Railway, where he rose from the ranks to the head

of the car department, and was afterward made Assistant Mas-

ter Mechanic. He has held the position of Assistant Superin-

tendent for Barney & Smith, of Dayton, O. Mr. Voss is well

known to all railroad mechanical men through his book on

"Railway Car Construction," which is the best book ever writ-

ten on the subject.

Henry Flad, the well known civil engineer of St. Louis, Mo.,

died suddenly at Pittsburg, Pa., June 20. He was born in Ba-

varia, in July, 1824, and came to America in 1848. In 1854 he

was appointed Resident Engineer of the Iron Mountain Road

in Missouri, and had charge of the construction of a portion of

that line. He also made surveys for several other roads in

Missouri, and from 1867 to 1874 was the Chief Assistant of

Colonel Eads in the construction of the great St. Louis Bridge.

In 1877 he was chosen President of the Board of Public Im-

provements of St. Louis, which office he held until 1890, when
he resigned to become a member of the Mississippi River Com-
mission. He was at one time President of the American So-

ciety of Civil Engineers.

Mr. S. R. Callaway, President of the New York Central &
Hudson River Railroad, writes us that Mr. H. J. Hayden, Sec-

ond Vice-President, will hereafter represent the New York

Central & Hudson River Railroad and its allied lines on the

Board of Managers of the Joint Traffic Association. Mr. H.

Walter Webb having resigned owing to 111 health, the office is

abolished. Mr. J. M. Toucey was appointed assistant to the

President and the office of General Manager was discontinued,

but he retired from service as noted elsewhere. Mr. Nathan

Guilford, General Freight Traffic Manager, will have general

supervision of all freight traffic and Mr. George H. Daniels,

General Passenger Agent, of all passenger traffic, reporting

direct to the President. The General Superintendent, Chief

Engineer, Superintendent of Motive Power and Rolling Stock

and the Purchasing Agent will hereafter report to the Presi-

dent direct
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HIGH STEAM PRESSURE VS. CAPACITY OF LOCOMO-
TIVES.

By William Forsyth.

Abstracts of the valuable report of the committee on "Effi-

ciency of High Steam Pressure for Locomotives," presented at

the recent convention of the Master Mechanics' Association,

were printed on page 25i of our July issue, and we stated that

one of the appendixes of i.ie report, written by Mr. William

Forsyth, Mechanical Engineer of the Chicago, Burlington &
Quincy Railroad, entitled "Pressure vs. Capacity, " would be

given in full. This is the era of increased boiler power and

the importance of increased capacity is now so clearly shown

in records of heavy engines in service as to render Mr. For-

syth's presentation of the subject specially timely.

Pressure vs. Capacity.

It may be assumed that the efficiency of a locomotive may be
increased either by increasing the pressure on the boiler or by
increasing the size or capacity of the boiler. If the pressure
is increased, the gain is to be found in the improved perform-
ance of the engines; if the pressures remain unchanged and
the boiler is made larger its evaporative efficiency, when de-

veloping a given power, will be increased. Either an increase

in pressure or an increase of capacity involves greater weight,
and as the cost of a boiler of any given type will be approxi-
mately proportional to its weight, the whole question may be
resolved into the following statement, namely: Shall any
added weight which may be given the boiler of a locomotive
be devoted to increasing its strength that a higher pressure
may be carried, or to increasing its capacity that it may render
its service while working at a correspondingly lower rate of

power? The following paragraphs present some facts bear-

ing on this question:

sitate an increase in weight of boiler of about 2u per cent.

The benefit to be derived from such an increase of pressure
may be judged by referenie to other portions of this report.

We may next inquire as to the probable effect of converting the
20 per cent, increase in weight into increase in capacity.

Efficiency and Capacity.—The evaporative efficiency of a
boiler depends on the rate of power to which the boiler is

worked. The relation of efficiency and power, as defined by
a large number of tests made upon the boiler' of "Schenec-
tady No. 1" at Purdue is shown by the accompanying dia-

gram. It will be seen that when the power is such as will

require i pounds of water to be evaporated per foot of heat-

ing surface per hour, 8>/4 pounds are evaporated for each
pound of coal burned; but when 15 pounds of water must be
evaporated per foot of heating surface per hour, only 5>/4

pounds are evaporated per pound of coal. Strictly speaking,

the relationships disclosed by Fig. 4 apply only to the boiler

from which they were derive<l. but as all locomotive boilers

of usual form may be expected to give a curve of the same
general character, that which is presented may be employed
as the basis of the following general illustration. Thus, sup-

pose that the demand for steam upon what may be called a
"normal" boiler is such as to require the boiler to work at

the point a on the curve of efficiency. If, now, the same de-

mand for steam is supplied by a boiler whose heating sur-

face is greater than that of the normal boiler, the larger

boiler will work at some point, c, higher on the curve of

efficiency; the increase in efficiency will be represented by
the ratio of c d to a b. An inspection of the figure will show
that the value of the ratio depends upon the length of the

line d a and upon the location along the efficiency curve of

the initial point a. That is, the increase in efficiency de-

pends, first, on the amount of increase of heating surface, and.

second, on the rate of evaporation of the assumed normal
boiler.

Numerical values, based on the assumption that increase

in capacity will be proportional to increase of weight, are

given in the following table:

Showing Change In Weight of Boiler with Steam Pressure.

Steam Pressure.
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The question of stenciling the light weights of cars was
taken up at the Convention of the Master Car Builders' As-

sociation, the increasing practice of loading locomotives on a

tonnage basis being the reason for agitating the subject at

this time. The matter has been considered by the Executive

Committee of the association, and all ear owners are re-

quested to stencil these weights upon all cars and they are

also asked to correct it when occasion requires, in order to

facilitate economical operation. This is important, and rail-

road officers will at once see its effect in making it possible

to give locomotives their proper loads. Other car owners will

doubtless need some urging in order to bring them to view the

matter in the light of a business item, from which they will

benefit beyond comparison with the cost of the work. If pri-

vate car owners do not act promptly the roads will save them-
selves trouble by doing the work, even at their own expense.

Reliable information with regard to the relative merits of

different paints is very difficult to get and records of compar-
ative tests' are always subject to a great deal of criticism, be-

cause of the necessity for the existence of the "personal equa-
tion" in the comparisons ,and also because of the great dififi-

culties of securing conditions that are fair to all concerned.

We print in this issue a report on a comparison recently made
in New York City which while not above criticism in regard

to the length of time of exposure has the important recom-

mendation of disinterestedness which is not always present in

such cases. A longer trial of the paints might change the

relative positions of some of them in regard to rust preventing

qualities, but we do not believe that longer trials would alter

the position of the carbon paints at the head of the list. In

such trials red lead appears at a disadvantage because no one

appears to be financially interested in these paints to such an

extent as to give them the same care that the other patented

or special paints receive. If the tests quoted are not to be

accepted as final, and we do not think they ought to be, they

are valuable as a step in advance which indicates the desir-

ability of following the work up to a satisfactory and conclu-

sive finish. Probably the only way to accomplish this is to

place the subject in the hands of a carefully selected com-
mittee of the American Society of Civil Engineers. The value

of accurate knowledge of the commercial value of paint for

protecting iron structures is so great as to necessitate further

work in this direction and the opportunity for the best kind

of information to be obtained under the severest conditions

of service is at hand.

GOVERNMENT TIMBER TESTS.

The tests on timber conducted in 1S97 by the United States

Department of Agi'iculture, the conclusions from which are

given elsewhere in this isue, are important in practical results,

which throw light upon several hitherto disputed points.

They show how great a degree of uniformity may be expected

in strength of timber and indicate that differences of less

than 10 per cent, in testing conifers and 15 per cent, with

hard woods are to be expected in timber of the same kind.

As regards the influence of the size of the specimens, it ap-

pears that a marked increase in strength was found only when
the length of the specimen was shorter than its width or, in

other words, when the piece was shorter than a cube. An-
other important result was to sjiow that the value of full sized

specimens for test had been greatly over-estimated and the

conclusions further indicate that it is not necessary to bother

with a coefficient in obtaining the strength of large timbers

based upon tests of small specimens within the limits already

stated. The report makes this statement confidently and the

effect will be to greatly simplify timber tests.

The tests on distribution of moisture show a comparatively

uniform distribution along the stick in timber dried in yards,

while a difference of 2 per cent, of moisture was found in ad-

jacent sections of kiln dried timber having an average of from
5 to 7 per cent, of moisture throughout, the ends of the sticks

for about two inches back showing about 3 per cent, less

moisture than other portions.

The report is commended to engineers and others who are

concerned with the strength of timber as the most important

addition to information on the subject. The value of these

results directs attention anew to the desirability of furnishing

means for continuing, to completion, the work of the de-

partment which is so valuable, so thorough and so practical.

THE NAVY AT SANTIAGO.

It is too early to draw all the important inferences with

regard to warship construction from the recent destruction of

the Spanish fleet off Santiago, but the report of the Board of

Survey, after examining the condition of the four wrecked

cruisers, points to several exceedingly important factors which,

we are safe in saying, will exert a powerful influence on future

designs. In addition to these, we shall briefly comment upon
another feature of this fight which does not appear to be

properly appreciated.

While the Spanish ships suffered severely from direct gun
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liir, they suffered more from conflagration caused by the ex-

plodiiiK of well placed shells, and this drove several of thera

ashore. l.arKe amounts of virood in decks, partitions and fur-

niture have already been deprecated, but after this example our

Navy l)oi)artment should see to it that they have a large

amount of handsome woodwork from our own .ships for sale

at the close of the war.

With less woodwork there will be less danger from fire, and

less damage if fire should break out. but there is every reason

to guard the fire apparatus from damage from shots. At San-

tiago the fire mains of the "Maria 'I'eresa" were placed above

the protective deck and were broken by a shell before the flre

broke out. The place for fire mains is behind armor, and it

should not be necessary to wait for this tragedy in order to

extablish what is really an axiom, yet ships have been built

very recently without this precaution. It is unlikely that wood

can be avoided altogether, and if a non-combustible substitute

is found the danger from fire may be entirely avoided. Until

this object has been attained, however, the water pipes must

be protected.

The ''Vizcaya'' was badly riddled by shot and shell, but her

death blow was probably dealt by one of her own torpetloes,

from which we learn the importance of using only submerged,

if any, torpedo tubes, on cruisers and battleships. If these

are below the protective deck and below the water line, they

are as safe as they can be made. Because none of the large

ships have been able to use their torpe<ioes, many have thought

it useless to provide them for large vessels, but such a con-

clusion seems unnecessary. Also, the torpedo boat has not oc-

cupied a prominent part on either side, but we should say that

the experience with these boats is merely inconclusive, except

as regards the futility of torpedo-boat attacks by daylight.

The relative values of large and small calibre guns has long

been a bone of contention, and the importance of the sec-

ondary rapid-fire batteries was most clearly illustrated at

Santiago, where the rapidity of the fire from the small guns

very soon drove the Spanish gunners from their positions.

The absence of adequate protection of the secondary batteries

on the Spanish vessels contributed largely to their loss by rea-

dering the gun positicns untenable. It is somewhat surprising

that the big guns did not do more damage. The conditions,

however, were more favorable to the use of the secondary bat-

teries, and, had it not been a "running" fight, the 12 and 13-

inch guns would have taken a larger share of the work. Only

one of the large projectiles hit a Spanish ship, yet the ac-

curacy and effectiveness of the smaller guns was wonderful.

On the other hand, reports say that a 1 3-inch shell was placed

iu the fire room of one of the Spanish torpedo boat destryers,

which answers criticisms as to th« accuracy of their fire. We
are told that the "Cristobal Colon" was hit eight times by the

rapid-fire projectiles, though she was protected somewhat by

the other ship*; the "Vizcaya" was hit 24 times, the "Infanta

Maria Teresa" 33 times, and the "Almirante Oqueiido" 66

times. Some of this was due to the rapidity of the fire.

Among the construitive features, high speed is seen to be of

the greatest value, and this introduces the element of the con-

dition of the mechanical appliances with which all war vessels

are crowded. The battleship has risen in the estimation of

naval authorities, which is lai'gely due to the work of a de-

partment not yet mentioned.

The condition of the machinery of the American ships stood

for much, and greatest credit should be given the engineers'

department for the way the vessels got into action without any

warning whatever. Battleships are not expected to catch cruis-

ers, yet the capture of the "Colon" was undoubtedly due to

the splendid work of the engineers of the "Oregon." This,

and the wonderful trip of this ship from Mare Island to Jupiter

Inlet, and her captain's report that she was ready for action on
arrival, should everlastingly set at rest all question of who
should govern in the engine rooms of our naval vessels. The
engineer is not, and never has been, a "non-combatant," but

rather a fighter of the first importance. Ships with guns ever

so well handled, and armor and armament perfect, would yet

be helpless with weakness in the engine room. All honor and

credit to the gunners for their suiK-rb marksmanKhip; their

work is sf) clearly seen in the holes they make that there is

little danger of their being unappreciate<l, but it must not

be forgotten that long, patient, preparatory toil by the en-

gineers, and most heroic devotion by those below the wat(r

line in the fights, make it possible for the gunners to land

their shots.

Some time we shall know the story of the Santiago fight

from the engine room and the fire room, and it will equal, if

not surpass, those already told from the turret and the deck.

This is an engineers' war, and nowhere is the superiority of

our ships more clear than in their mechanical departments.

We have hiul good guns and superior shooting in other wars,

but we never had such ships, such engines or such engineers

before.

When the naval i)ersonnel question comes up again for final

settlement, these things should be remembered, for guns and

armor markmanship and seamanship depend at last upon the

engineer.

Summarizing, wo should say; Gun practice should be en-

couraged; efficiency of secondary batteries should be the best

to be had; the men should be protected at the rapid-fire guns;

unnecessary fuel for conflagration should be avoide<l; the vital

apparatus of ships should be below the protective deck; tor-

pedoes should l>e kept below the water line; possibilities for

securing maximum speed should always be kept in mind; and,

finally, the mechanical department should be provided with

every facility and every encouragement for maximum effi-

ciency. More will yet. be learned, but, if it is well learned,

this is enough for one war.

NOTES.

The Atchison, Topeka & Santa Fe has every engine on the

system running under the pooling plan.

By taking old ties from the road to the shops and burning

them under stationary boilers, the Atchison, Topeka & Santa

Fe saves $25,000 per year.

A 33-knot, 3.50-lon torpedo l)oat destroyer, the "Express," is

now building for the English navy by Laird Brothers, at Bir-

kenhead. Her engines are to indicate 9,250 horse-power.

The largest cargo of steel rails ever sent out of Baltimore

was shipped on the British steamer "Knight Companion" June

28 to Vladivostok, Russia. It was valued at f120,150.

The boilers of the British battleship "Albion," recently

launched at Blackwall. will carry a pressure of 300 pounds per

square inch, which will be reduced ^o 250 pounds at the en-

gines. She will have 20 Belleville boilers fitted with special

teed water heaters or economizers.

A simple way to increase the output of a driving wheel

lathe was recently illustrated in the "American Machinist."

It makes use of three small screw jacks, held in the slots of

the face plate of the lathe and screwed out against the rim of

the wheel just under the tire. The jacks serve to steady the

work and reduce the time required for turning from 11% to

5% hours and reduces the cost from $3.25 to $1.75 per tire. The

feed was increased from 1-16 inch to 7-32 inch, and the cut

was also increased to coiTespond.

The light-house equipment in the charge of the United

States Light House Establishment at the close of the year

1897 is stated in the report of that department, just issued, to

be as follows:

Ligrht-houses and beacon lights l^^lj

Llpht-vessels in position *[
Liph't -vessels for relief *

Electric lighted buoys in position "
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Gas lighted buoys in position ^
Pog- signals operated by steam, caloric or oil engines i«
Fog signals operated by clockwork ?lf°

Post lights 1'''°

Day or unlighted beacons "
Whistling buoys in position 'i

Bell buoys in position "*
Other buoys in position '•'J"

It is stated officially, says "Engineering," that an important

aniHndment of the Patent Law of Aiisu a will come into force

in January next. Patents will be granted for fifteen years for

indnstrial inventions, excluding artic.es of food, medicines,

disinfectants, or chemical products not produced by a new

technical process. Prior publication in another country will

prevent a valid patent being obtained in Austria. The Patent

Office has the power to grant compulsory licenses If the in-

ventor declines to allow his invention to be used, but the

onerous and unsatisfactory provisions as to working patents

which at present exist in Austria will be practically done away

with. Annual renewal fees will be charged on an ascending

scale.

phy a curve showing the progress of the compression. The

chronograph consists of a rotating cylinder, with a surface

velocity of about 100 ft. per second, on which is photographed

a pencil of light, which is passed through a hole in the end of

a rapidly vibrating tuning fork. The delicacy of this Instru-

ment is far greater than that of the ordinary timing fork

chronograph, in which the record is made on a surface black-

ened by smoke.—[Engineering and Mining Journal.

A very heavy train was hauled May 10 on the Chicago &
Eastern Illinois by a single consolidation engine from Dan-

ville to Chicago. The total weight of the train, including

engine and tender, was 6,.510.000 pounds, divided as follows:

Locomotive, with tender 2li8.0i)()

Cars, each WM tons ^-^r^'J;'^
Coal, 40 tons in each car 4,400,000

Caboose 27.00H

Total weight of train, pounds 6.510,000

The train was made up at Danville of engine No. 129, 55 coal

cars of 80.000 pounds capacity and a caboose, and was hauled

to Chicago under an average running time of over twenty

miles an hour. The line is by no means level, the heaviest of

several long grades being 21 feet per mile.

The "Kaiser Friedrich." the running mate of the "Kaiser

Wilhelm der Grosse," arrived at New York June 17 on what

was intended to be a record-breaking trip, but, owing to trou-

ble with her machinery, which had not been "broken in" at

all before the trip, she made a slow run. The ship is 600 feet

long over all. 64 feet in breadth and 41 feet in depth from the

keel to the upper deck. Her displacement, loaded at 28 feet

draught, is 17,000 tons. She has twin screws and 5 cylinder

quadruple expansion engines, the high pressure 43 inches and

first intermediate 64 inches being tandem and the low pressure 93

inches each, while the second intermediate is 92 inches in

diameter. There are nine double-ended boilers and one set

of three boilers was placed abaft the engines. This gives a

shaft about 248 feet long. There are 183 men in the engineer-

ing staff.

New locomotive coaling stations having improved facilities

have been erected at a number of points on the Northern Pa-

cific Railway, where comparatively few locomotives are sup-

plied, and they are so arranged as to be cared for by a man
who may also look after water pumping. The stations have

two coal pockets of 35 tons capacity each, while a track pit

brings up the storage capacity to 100 tons. The cool is shov-

eled from the car into a conveyor driven by a 4% horse-

power gasoline engine, which will elevate one-halt ton

per minute and dump it into the bins. The bins are equipped

with Mr. E, H. McHenry's dynamometer, which accurately

weighs the coal in each pocket, and enables euginemen to

know how much coal they receive. This is a very compact

and convenient arrangement.

Long distance runs are common on English railroads. The

following table, reprinted from "The Mechanical Engineer,"

gives an idea of the long-distance running on the London &
North-Western this summer:

Miles. Trains.
Ijondon—Crewe 1^8 5

Crewe—Carlisle W2 5

Carlisle—Crewe 142 5

Crewe—Willesden 153 6

VVillesdeii—Stafford 128 1

Stafford-Willesden 128 1

Stoke—Willesden 140 1

Stafford-Holyhead I?*
J

t^'rewe—Holyhead 10b 1

Holyhead—Crewe lOo 1

Northampton—Chester UC 1

Wigan—Carlisle 106 2

From this it will be seen that thirty trains are booked to

run over 100 miles without a stop. In nearly all cases the

speed is fifty miles an hour and over.

A chronograph for recording exceedingly small intervals of

lime, such as a millionth of a second or less, has been used to

record autographically the compression by a blow of a cylindri-

cal piece of copper. In one case a 33-pound weight fell 15 in.

and produced a permanent compression of 0.1658 in. in a copper

cylinder, the time consumed in producing the compression be-

ing 0.0030317 of a second. The machine produces by photogra-

It is estimated that labor in the railroad industry absorbs

from 60 to 70 per cent, of the money spent for operating ex-

penses. On some roads it will be less, owning to traffic being

lighter. In some departments, moreover, it takes a much

larger percentage than others. Here are some figures from the

last report of the Chicago & Northwestern, which serve as an

example as to the respective cost of labor and material in each

department:

Labor. Material.
Maintenance of way $2,873,032.36 $1,269,085.03

Maintenance of equipment 1.33o,lS4.42 1.6ilS.0fl3.!'jS

(Conducting transportation 7.314,017.32 3,757, 4.'i3.90

General expenses 41S,u73.5a 250,.S39.09

Totals •* ?11, 900,807.65 $6,376,281.60

When expenses have to be reduced the great bulk of the

reduction must fall upon the labor and not the material ac-

count.—New York "Commercial."

Very satisfactory cement for leather belting has been manu-

factured by kneading ten parts of carbon bisulphide and one

part of oil of turpentine with guttapercha imtil a thick paste

is the result. The portions of the leather where the cement

is to be applied are to be unrolled and roughened, the cement

put on, and the ends pressed together until the binding ageni

has become dry. Good caoutchuc cements, too, for rubber

strips or rubber goods on metal are obtainable by dissolving

shellac in ten times its '-^'sht of ammonia, and. after standing

for three to four weeks, a transparent putty results, which is

used without heating. The cemented places soften at first, but

become hard and firm after evaporation of the ammonia,

which may be assisted by heating. This cement is water-

tight and gasproof, and is efficient for hard rubber articles—

a

mixture of guttapei'cha and asphalt being also serviceable in

the same line.
—"Engineerl:;": and Mining Journal."

A notable engineeriiig feat was consummated recently at

Bismarck, N. D. The east pier of the Northern Pacific Rail-

way bridge, which spans the Missouri River at that point and

weighs over 9,000,000 pounds, was moved from its foundation

and slid on steel rollers a distance of nearly 4 feet to the new

foundation. Preparations for this event had occupied a period

of eight months, but the great event itself required less than

a minute of time. Within sixty seconds a solid mass of gran-

ite weighing, with its pier and span, over 4,700 tons, was

slid forward and rested upon the new foundation. The mov-

ing of the pier was necessary from the fact that it was dis-

placed by the sliding of earth beneath the foundation several
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years ago, and to correct the difflculty permanently it was dc-

cidcrl to build a now foundation and move it baclc to the plac<;

liiiiii vvliiili il IkuI slipped. The plans for the work, which is

eiiUri'ly unique in engineering, were prepared under the direc-

tion of V\ue{ lOngincer E. II. Mellenry, of the Northern I'aeifie

Hoad, and the work has been carried forward without inter-

ruption of traffic.

Staybolt failures to a sufficient number to cause boiler ex-

plosions are not confined to this country, as is sliown by Sir

Krancis Marindin's report just submitted to the English

Board of Trade upon the collapse of a locomotive firebox

on the Belfast & Northern Counties llailway a year ago. The

engine was built in 1890, and was thoroughly overhauled about

tour months prior to the accident. The firebox was of copper

and the boiler, when it left the shops, was in good condition,

safe for service. The accident occurred while the train was
approaching a station at a speed of about 25 miles per hour.

The inspector found that the engine had for some time been

running with a number of broken and flawed stays on the

right side of the firebox, and he believed that the number of

these defective stays gradually increased until the point was
reached when, owing to insufficient support, the plate suddenly

collapsed. Sir Francis Marindin says that the only way to

guard against such accidents is to have frequent examinations,

more worthy of the name than those hitherto relied upon,

and he reports that on the Belfast & Northern Counties line

the boiler examiner is now required to make* a proper ex-

amination of all boilers once a week.

The steaming radius of our naval vessels has been a sub-

ject of interest, and is clearly one of great importance in naval

warfare. It is clear that speed and coal carrying capacity may
determine success or defeat, steam colliers being at best but

a very unsatisfactory, though necessary, adjunct to a naval

formation. The comparative coal capacities of our principal

ships has been formulated by the bureau of steam engineering
as follows:
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THE JOHNSON HOPPER DOOR.

Our three engravings show a new type of fastening for the

hopper doors of coal and ore cars which after critical examina-

tion leads to the conclu-i<.n that it will work satisfactorily and

fulfill the severe requirements of such fastenings. Hopper

doors must be safe against accidental opening, they must be

tight and the mechanism must be simple in order to be easily

operated and economically maintained; also the devices must

be self contained, not requiring levers or wrenches, and the

mechanism must be suflicipntly strong to resist strains from

Fig. \.

material clogging the doors or from freezing. These requisites

all appear to be provided for in this door, with the further

recommendation that the parts are not liable to damage when
doors are left open on the road.

Instead of being hinged to the hopper these doors are swung
from it by straps, shown in the engravings, the pivots being

the hopper irons, and the effect of its construction is to bind

the doors and the hopper together, insuring tightness when
closed. The doors are not different from those used with

hinged connections to the hopper direct.

The two doors are connected by a pair of toggle levers of

different lengths. The shorter of these two arms is fastened

to its door by a bracket. The longer arm is bent into a shaft

Fig. 2.

running across the bottom of its door to the other side and is

bent around again to form the longer arm on the other side

of the hopper. The arrangement of each side being the same
it is possible to open or close the doors from either side. The
operation is shown in the three views given. Pig. 1 shows the

doors in the open position. In order to close them the operator

grasps the hand-hold and lifts it to the position shown In Fig.

2. From that point he pushes the toggles in front of him,

folding the two levers upon one another and laying them down
upon a bracket placed upon the outer edge of left hand side of

the hopper. In folding the toggles he has rotated the levers

until the line of the longer lever has passed the dead center of

the pivot of the shorter lever. When the load comes upon the

doors there is then a compression strain on the shorter lever

and a tensile strain on the longer, the two forces counteracting

one another and preventing any movement of the doors. The

natural tendency would be to rotate the two still further down,

but the bracket prevents this. No motion of the doors is pos-

sible without raising the two levers above the dead center men-

tioned. The operation in opening is the reverse of the one de-

scribed. The operator raises the two levers above the dead

center and the load swings the doors downward and backward

out of the way.

The e.\perience of 16 mouths' service has satisfied McCord &
Company, of 100 Broadway, New York, and Old Colony Build-

ing, Chicago, who control the device, that it will substantiate

all claims made for it, and they are strong ones. We reproduce

some of these as follows:

It locks automatically and when locked, owing to its positive

fastening, the door is held tight against the bottom of the hop-

per, and sagging down is impossible.

All of its attachments and fastenings are outside of the hop-

per, and when open, outside of the path of the load, removing

any danger of damage from the load in passing out.

These attachments being outside of the hopper makes it easy

to open or close the door in all kinds of weather. In fact, a

Fig. 3.

large leverage is secured to release the doors in case they

should be frozen against the bottom of the load.

In opening, the doors do not approach much nearer the track

than in the closed position and are therefore not apt to be

damaged if left open.

As the doors do not swing down toward the track, the width

of the hopper opening is not limited by this distance, and if

necessary a much wider opening can be secured.

It may be applied to the ordinary style of hopper and does

not require any change in the construction of the car.

FIREROOMS IN THE TROPICS.

Writing from Key West, June 13, a "New York Press" cor-

respondent says: "An engine room and a stokehold on our
war vessels are not, even in high latitudes, places where one
would seek to cool a fevered brow, but in the tropics they
become counterparts of pits infernal. Some of the more pes-

simistic officers of the navy are afraid that if the war is

drawn out long the firemen of the fleet will be unable to stand
the strain, and that when the break comes they will go by
the dozens. So far they have stood it well. But they have
suffered much, and the heroism of cleaning a fire in the bowels
of a blistering warship on the Caribbean Sea is of the hourly
and every-day kind that receives neither reward nor glory.

Frequently when the 'New York Press" dispatch boat, on which
I have been, was cruising on the south side of Cuba, the ther-

mometer in the cook's galley, a small deckhouse with doers

open on either side, registered 135 degrees and would have
registered more if the thermometer had been graduated higher.

Whai must have been the heat in the fireroom? Almost
naked skeletons of men, hoisted up to the deck to lie gasping
until revived by outward applications of water and inward
applications of stimulants, told us of the terrors of those su-

perueated depths."
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GUNN'S RUNNING BOARD BRACKRT.

Sevfiial years ago Mr. Robert (Junii, I'orciiKiii nl' rnv repairs,

Krie Railroad, devised and patented the mallealile iron run-

ninK Ijoard bracket shown in the aciompanying engraving and

it has ticen adopted as a standard on that road, where it has

been in suicessful use for four years, (luring which time there

have l)pen no cases of loose running boards. It was very

stronglv indorsed by Mr. A. R. Mitilicll. Superintendent of Mo-

tive Power of the road, in one of the discussions before the

Master Car Builders' Association, who stated that no other

form of running board fastening had been applied to box and

stocks cars of the Erie Railway since 1894. It is also used on

all cars passing through the shops for general repairs when

new roofs are required. With the ordinary wooden bracket

I'unning boards wnrp out of shape nnil liy their springing the

using the tonnage method; scjme had been working this way for

nrti-Hn years, and some for only three months, with an average

liir all the n'>ails of possibly Iwr) ye.irs. but Ihi- ;iilv;intaKes de-

rive<l were all <if the same nnler. and may be comprehended.
generally, by the following statement:

Heavier average trains haulefl with less stalling: more uni-

form loads and Ix-lter londltlon of engines, particularly the

tubes on account of not being overloaded: less engine and more
ear ii'iileage; less friction between Motive I'ower and Trans-

p,.rtation Departments, and more satlsfaz-tory results in every

Various estimates of the increase In trains handled under

this niethi>d were given, which ranged from 10 per cent, to 43

tier cent., but it Is probable that the average will fall between

HI and 20 per cent. The ll^'ures. l<io. lame from every varbUy
of ro.ail. from the level and straiKbt shore loads, and the un-

dulatioK iirairle roads, to the crooked mountain lines of the Ap-

iialacblan and the Kocky ranges.
,. , , .

One of the fir'-t iiuestions which arises when the desire to

adopt the tonnage metbi>d of rating has aroused us is, how to

obtain the proper rating for the .lifferent engines on the various

Dortions of the road. The piaclbal method naturally suggests

if-elf first; that is. try it for each class of engine on each crit-

ical or controlling part of the division and keep on trying to see

what can be pulled, till you reach the limit. While this

method has been used on twenty-two of the lines reporting, y.-i

we believe that ivsults can generally be secured mor.- quickly

and satisfactorily by first producing the theoretical rating and

then checking these figures by actual trials under various con-

ditions of weather, etc. Fourteen roads have handled the sub-

Walleable Iron Running Board Bracket.

., ., 1, , ^ . 1 , i i • ,1 iept in thi«? wav while six have been content with .i theoretical
nails are partly pulled out, causing brakeraen to trip as well as J'^'^V '" ', '• """^ "^'-^

rating alone,
rendering the roofs liable to blow off. Mr. Ounu presents the We have stated above that it is our opinion that the theoreti-

following claims for the device; ^al rating will be of great advantage in inaugurating tonnage

t 1 1 41, rating, but to gain the greatest benefits from it it is necessaiy
It provides a gafe walk for trainmen, it tends to hold the

^^^^^ ^ j^^ fairly accurate in defining the work for different loco-

roofs secure bv preventing them from blowing off, it is of mal- motives and localities. We will now attempt to show how the

, , , . ',.,,,., ^-u -u 1 „ rating may be determined in advance of the trials, or even the
leable iron and will last longer than the car and saves expen-

,,r,mp!etlon of the road, provided the profile and alignment can.

sive repairs due to the frequent attention required for main- be obtained. Mr. Tweedy. Chief Kngineer. Wisconsin Central
4 . . ., ,. . , , - * • I^ines, who has been much interested in the subject, says: "I
taming the ordinary running board fastenings. am convinced that if some one would take sufiicient time and
The total length of this bracket is 2 ft. 2V4 in., its height at pav enough attention to the matter, that it would not be very

the ends is '?7,' in nnd at thp eentpr 1 Vc in The device is made haid to get up a table that would be so accurate that every part
the ends IS ^ /s in. and at the centei l/gin. ine device is maae

^^ ^ ^^^^ ^^^^^ ^^ ^^^^^ theoretically in the office from the
to strengthen the car roof by the passage of the bolts that se- track profile, and in such a manner that the results would be

cure the brackets to the car through the carlines as well as practically satisfactory."
, , , . . ^ u „ „-.i

, ^ We will enumerate the several factors which may be consid-
through the brackets. Three eighth-inch bolts are used for ^^.^^ ;„ producing the theoretical rating:

this, with nuts on each end. The holes for the bolts that hold Power of the locomotive; adhesion of the locomotive: resist-

. , J X ..,, I, , ^ , i» J i. V „ - ance of trains; value of momentum; effect of empty cars; effect
the running boards to the brackets are slotted out as shown in

,^j weather and seasons.
the engraving. The holding down bolts have wings with flat The starting point in all locomotive ratings is the power of

-^/ ... ,T- -, • 1 J' .r. i. X 1- the machine. The report of last year's Committee on Grate
surfaces 1% in. from the under sides of the upper nuts, to bear 'J^^^^^^^ Heating Surface. [See American Engineer. July, 1897,

against the top faces of the roof strips so that the running p. 251.—Editor], under the heading "Tractive Force." gave form-

board brackets may be removed without taking out the bolts. ^'^ fo.i- making these calculat^Jns and Diagram No 2 gave in-

form.ationregardmg themean effective pressure. It will possiblj
This construction helps to strengthen the roof. The device is bemoreconvenient for our present purposes to put this formula

a very simple affair but it is a good one and is important in in a slightly different form. At slow speeds, say 50 to 75 ^evolu-

, ^ .
°

^ . tions per minute, with reverse lever in corner and a cut-off of
that it tends to render this part of car construction more per- 90 pg,. (.g-^t. (which is common among freight engines), we may
manent than it otherwise would be. consider that:
The brackets are made by the Dayton Malleable Iron Com-

^^.^^^^ pressure = .95 boiler pressure
pany. of Dayton, Ohio. Mean effective pressure = .91 initial pressure

The Bettendorf bolster of the Cloud Steel Truck Company Mean effective pressure = .86 boiler pressure

was specified for 1,000 freight cars of 70,000 lbs. capacity, to Allowing S per cent, for friction =^ M. E. P.

be built for the Northern Pacific Railway by the Michigan ^jp^^^ available pressure = .80 boiler pressure

Peninsular Car Company. These bolsters and also the Cloud '

.j,^^ ^^^^^^ .. gj.. ^^ (Obtained from Diagram No. 2 of the report
steel trucks were also specified for 100 box cars, .^>0 stock cars above mentioned. Wellington (page 5:U) thinks S i)er cent, suffi-

and 25 coal cars, to be built for the St. .Joseph & Grand Island cient for internal friction. The result SO l^r cent, boiler pres-
sure agrees with hgures assumed bv the Baldwin Locomotixe

R. R. by the Mt. Vernon Car & Manufacturing Co. Works on page S7 of their new catalogue of narrow gauge loco-
— mritives. for working at slow speeds. The maximum si^eed at

T'^NNAGR RATING FOR I/1COMOTIVKS which these figures will apply is probably seven miles an hour
for 50-inch wheels, eight miles an hour for 55-inch, and nine

The report on the subject of tonnage rating as submitted to miles for 60-inch wheels,

the Master Mechanics' Association at the recent convention is
^^..^[p";^^' ^ "'^j'", 7^^!," u'ja-

P"""^^"'"^- **''' ^''^'"""'^ ^'^'"'^^ "^5' •'^

given in abstract as follows: '

n d' s
In order to determine the value and success of the tonnage —j^ = Tractive force in pounds.

mt'thoil of ratine; locomotives in comparison with other methods
of making up trains, a circular was sent out, under date of Where p = Mean available pressure In pounds per square inch.

October 5, 1SH7, asking for definite information on this point. d = Diameter of cylinder in inches.

Fortv-three roads in the TTnited States. Canada and Mexico. s = Stroke In inches,

operating over 66,000 miles of track, reported that they were D = Diameter of driving wheels in inches.
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-k !^;r."S 'iKKnK;S™'.= ._«„ j.™

S;lL''c"n"m?Uee'^a%1 vearvizrth'^'^Umes the total cylinder

volume for^rate area and 200 times for heating surface, ,n

HE^irfe^'tu-r ^ i^Lirhfve ^<fror bL.|3
^"^ "^rrb Sm-^nt^ss's. "^h^^^^^^x'gi;:"!'

'''IT^X^ieO X 6^=2.^0 V = pounds water evaporated per hour

3 ./

:..|||i|.|ii^H»iilliliu;iiilH!ml^lat,^

/7j- »»» a.»,r *.«» i'-*" "•

Revoliilions per minute.

Diagram No. 2, 1898 Report.

from and at 212 degrees, where V = total cylinder volum* in

^'"From'Formula 4 (page 227), by substituting X for cut-ort and

Y for revolutions, we have :V>'X^2xyx .284 x 1.2 x \.ib x bu «
2,880 V or

VxXx2xYx .284 X 1.2 X 1.25 X 60 = 2,880 V or

X Y = 2 X .m X 1.2 X 1.25 X 60 - ^"•3^'

which Is the equation of an equilateral hyperbola.

TiHirram No 2 shows this 1 ne marked A—B, m whicn tne oi

dilates <^Tve the cut-off and the ab.ciss* the revo utions per

SI J'^^^riJ^-i^ w^r^niiif s^=fr=^
;H?^ti^: g!^:^^-4r\?:^:a-'::;^Jia^^^ur;

^^^T^h' s^?ils'^f7,!>>^t's' x" X^'sh'nf tht values assumed for this

•^Sv^ii^.^:^^:'^ j^si^risTi;^
&fcomse,^li^lcre"ces' in proportions of locomotives and valve

^^TTe^^asrerM^L'^nTs-^-CormiU^^-ln IS.T recommended for

P d= s
freight engines, jj-

.26 W, P being the boiler pressure, or

"ppa.atus ar.d about 21 per cent, without such apparatus, so that

Pd^ s ^^^^,j be = or < .25 W or .21 W, respectively, where

p ^^SO per cent, of the boiler pressure In order not to slip the

drivers at slow speed.
. t .„„ isos irip- 4

rMa-ram No 1 [See American Engineer, June, 1898, Fig. 4,

^i^'e^-l^^'^KdUor], reproduced from last year's report on Cyl-

, oil,- Ittvp some curves upon it, and, it snaiy, luc^c

nav constitute a ci-mcal or stalling point for heavy trains

stietcnes, \\neie L

variation m the seeed the

"hprpJiiTned in ascending the grade, enables the engine to

fitu^ls yet ^ve think that a fair degree of success may be ob-

^rVE^l^CaSl:!^^!^.:i^n=^^?rt^lt'tl^^s^
£KSar^^x'.i^erT=^^JuZ^';r^e-h.!
iL~be;^rJZ^t ?'^"--^ s^a^s^o-^:^^
The ?ocatron of loaded cars in a mixed train did not seem to

"^i:,;';l'""ectnt '^exp'erlmlnls'on.Uvel roads seemed to indicate

p^r cint ?xc^ss. three roads. 10 per cent., two roads 25 per cen

on., road 5 tons, and one road assumes that they weigh 13 tons

. ach We also see allowances of 3 empties to 2 loads, 2 to 1, 5

'",? \V" H.nJ-v Vhief En-ineer of the Northern Pacific, has

^at . Ml iVt Mr Tracy Lyon, Master Mechanic of the Chicago

^ .wi^tprn has formulated another, which requires a spe-

S? •HEHHHp^^e^^j^rMr. r^^^i^^^z^
th^Neu York^Raih-old Club. .January 20, 1898. [See American

"^"M1"L:•o^c'^>n^Td^Vs1ha^'he"'.'^sisu[n'ce per ton of an empty

^^-'iH^'^^s^'lt,!::;^ii^;^sh,:^i:^
re'l'Xr%'4.sTslx'nTperTon.' on grades, the effect wiH dimmish

in "accordance with the formula:

_ P d»
=.22 W,

e =

with a mean effective pressure of .86 P — P,
jj

where W - weight on drivers, or coefficient of friction taken at

'2 per 7enT. (This is the figure adopted in last y«^'-J?//P'i;\

Recently locomotives with pneumatic sanders have given sat^

isfactory service where ?-^ = -31 W, or for p = .86 P, ^j-
= .27 W, or omitting effect of angularity of connecting rod^and

considering p = .80 P, so as to include friction, we have -^--

u" tTe Vriction wilWe-ord'Inarlly 25 per cent, with good sanding

1.8

yj + e

Where e=the Pr'^Portional in-Xta^ncelu^'Tgrfd^Tn'' p';unds
for the grade given, and y-j — resistance uue lu bi<i

^''Thp"wPi-hts of the empties merely to be increased by these

graderthe' Virtual ^tde should be used in selecting the value

"^Tt*^ occurs to your committee that the assignment of loads to

oJiines hv vardma=ters, dispatcher? and others would be greatly

by the Norfolk & Western.
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COMO, INTKRNATIONAI. KI^KCTRIC EXHIBITION, 1899 BOOKS AND PAMPHLETS.

Como. the birtliplaro of i^Iexanilfr Vnlta, is preparing to

celebrate the centetinial anniversary of the invention of the Vol-

taic battery. The exhibition will lie an international one, open
from May 15 to Oct. 15, 1S99, and foreign electririaiis are Invited

to avail themselves of this oppot unity for free discussion of the

scientific and practical fields of electricity.

C(imo is a flourishing, industrious, commercial Italian city,

situated on the main line of the St. Ciothard Railway, about

40 kilometers from Milan. It Is pleasantly situated at the foot

of the Alps and on the shore of the most charming lake in Ij<im-

bardy, to which it gives its name.
A special electrical exhibition in Italy is sure to be BUC-

ctssful on account of the abundant hydraulic power available

for electrical works. The application of this power to the manu-
facture of silk constitutes an interesting feature of Como, and
rapid progress in this direction is now being made, although the

city still remains indebted to foreign countries for Its ma-
chinery and improvements. Foreign inventions will, therefore,

be g-reatly appreciated at the exhibition, and they will

be favorably placed among the exhibits. The city of Como, for

encouragement, has offered a sum of 10.000 francs in prizes for

new inventions.

Communications by mail should be addressed as follows:

Comitato, Esecutivo per la Bsposizione, Como, Italy.

Thi' Receivers of the Baltimore and Ohio Railroad have
turned their attention to the improvement of the grades on the

Third Division, from Cumberland to Grafton, or, rather, that

portion which lies between Altaniont. the top of the 17-mile

grade, and Terra Alta, where the Cranberry grade begins to de-

scend. The line pas.ses through Deer Park and Oakland, and
crosses what is known as the "Glades" of the Alleghany Moun-
tains. The grades are short and choppy, some of them being

SO to 85 feet to the mile. One of the first pieces of work to be

done is now in progress at No. 58 Cut, where the grade is being

reduced from 81 feet to 42'/2 feet per mile, with allowances for

curvature. It is expected that the cutting down of this grade

will permit of increasing the train load from 1,000 tons to l.RWt

tons on east-bound trains. One mile of the roadway will be

lowered, and it is expected that the work will be completed by
the miildle 'if October.

The bottom of the Pacific, between Hawaii and California,

is said to be so level that a railroad could be laid for 500 miles

without grading anywhere. This fact was discovered by the

United States surveying vessel engaged in making soundings

with a view of laying a cable.

The Walker Manufacturing Company, of Cleveland, has

just received an order from Paris, Prance, for a large amount
of electric railway equipment. It is substantially the equip-

ment for 500 electric street cars, including 1,000 motors. 1,000

controllers and 500 trolleys. The value of the order is more

than a half million dollars. This is another substantial tribute

to American electrical machinery.

The Northern Pacific Railway has ordered 14 locomotives

from the Schenectady Locomotive Works. Seven are to be 10-

wheelers and seven heavy consolidations.

The number of railroad men discharged for excessive use of

liquor during the past 22 years, according to Chief Arthur of

the Brotherhood of Locomotive Engineers, has decreased from
20 to 1 per cent., and during the past 25 years the proportion of

men owning their homes has increased tenfold.

A great achievement in modern railroad transportation has
been accomplished near Pittsburg, where molten Iron is being
hauled a distance of five miles In tanks, from the furnaces to the
rolling mills, the expense of a second melting being thusavoided.

Within the past month the first iron bridge erected in the
Slate of Ohio has been removed. This bridge was over Salt
Creek, on the Central Ohio division of the Baltimore & Ohio
Railroad, in Muskingum County, and was built in 1851. It was a
single span, 71 feet in length, and was known as a "Bollman
deck truss bridge with plate girders." Bollman was at that time
Chief Engineer of Construction of the Baltimore & Ohio Rail-
lAad.

"A Tieatise on the Locomotive Engine." liy Maurice Demou-
lin. With an introduction by Edouard Sauvage; 4 volurace,
largo oxtavo, 1,978 pages, 91?, engravings and six plates!
Paris: Baudry & Co., 15 Rue des Saint Peres, 1898. New
York agents, Gustav E. Stechert, 9 E. Ifith street. Price,
1 50 francs.

This book, in our opinion, is the most complete and best treat-

ise on the locomotive ever published, and it is a pity that it is

not in the English language. It is in four large octavo volumes
with tables, plates and nearly 1,000 engravings. Up to date
practice in the principal railroad countries of the world is re-

corded with observations upon the designs of the locomotives
used and the reasons for the special lines of practice followe<i

in each country. We shall not attempt to give a detailed out-
line of the work, because it could not be done in several pages.
Good sound practice is illustrated in general and in detail,

and experimental work has no place in the book; it is devoted
to the important questions of locomotive designs and opera-
tion. The arrangement is logical and convenient, and where
it was possible the author gave credit to other publications
for illustrations and information used. One of the characteris-
tics of the work is the presentation of information in such form
as to admit of comparison of the practice in different coun-
tries The book is specially strong in its treatment of com-
bustion and the disposition of fire-lx)xes and heating surfaces
and in showing the disadvantages of forcing. This part of the
subject occupies volume II. and in it the exhaustive tests of
Henry, Baudry and Prof. Goss are specially referred to and
different methods of designing fire-boxes and grates are shown.
Interesting and valuable data are given in regard to the length
of boiler tubes and the relative valuas of different forms of
heating surfaces. The results of tests in stationary and loco-

motive practice are compared and a good idea of the thorough-
ness of the work is seen in the fact that 232 pages are devoted
to boiler and fire-box designs. The materials for fire-boxes
and boilers have their share of attention.

Cylinder action in the use of steam and condensation and
other losses is treated very fully, including comparisons
of different arrangements of cylinders.. The author believes
tliat the difficulties in making cranked axles strong enough to
withstand the stresses of service as locomotives are made
stronger and heavier will tend to increase the use of the
outside connected type. Of the various types of compounds
he prefers the four-cylinder plan, and believes it to be the
one that will be most generally used in the future.

A great many examples are shown to illustrate designs anu
arrangements of the details of the running gear, and it is

apparent that more attention is paid to cab fittings in Europe
than in this country. It is also evident that foreign practice
leads ours in regard to Interchangeability. For example, five
different classes of locomotives on the Great Eastern Railway
of England use the same fire-box and boiler. Lubricants and
lubrications are treated in an excellent chapter, and copies of
specifications for American, English, French, German and
Belgian engines are given.

The type, engravings, paper and binding are all in keeping
with the high character of the work, and not the least interest-

ing part is the introduction from the pen of Mr. Edouard Sau-
vage. The book undoubtedly will have a large sale, but it

would have a much larger one if it had been written in

English.

"Introductory Course in Mechanical Drawing." bv J. C Tracy
C. E.. Instructor in the Sheffield Scientific School of Yale Uni-
versity, with a chapter in perspective by E. H. Lockwood
M. E.. Instructor in the Sheffield Scientific School, New York
and London. Harper & Bros. Cloth. 8 bv 11 inches pp
100, with 163 illustrations and 8 plates. Price, J2.00.

The author states in the preface that the book is intended
for beginners and is to prepare the student for more extended
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courses in any of the special lines of drafting. The endeavor

has been made to make it comprehensive enough for use in

schools and colleges and at the same time to have it meet tae

needs of the student who must work without the help of a

teacher. The first three chapters are preparatory, dealing

with instruments and the preparation for work. These are

followed by three chapters on isometric, cabinet and orthogra-

phic projections. The next subject is perspective, and the

closing chapter takes up working drawings. We should say

that the author has carried out his plan most admirably and

he has certainly succeeded in presenting the subject in a

simple and clear way, discussing principles and leaving the

application of them to difficult and advanced subjects to be

worked out later. A student or apprentice may learn to draw

by a careful use of this book, and we shall go farther than

this and say that it offers a method which we believe to be su-

perior to that in use in many of our technical schools. The

courses have been well arranged and the time required on each

is stated. The engravings are admirable and teachers will

find much to interest them in the use that has been made of

photographs from models. It is the best introductory work

in drawing that has been published.

"The General Manager's Story." Old Time Reminiscences of

Railroading in the United States by Herbert Elliott Hamblen.
The Macmillan Co., 66 Fifth avenue. New York. 311 pages,

illustrated, 1898. Price, $1.50.

This is a book that will be finished by those who begin to

read it. It is the stoi-y of the author's fifteen years' of ex-

perience as a railroad man in passing through various grades

from freight yard switching to the office of general manager.

It is an exciting, entertaining story, faithfully portraying rail-

road life and particularly that of train service. As a story it

is weak in spots, and includes some exaggeration, but it is gen-

erally true to life. The author's knowledge of the operation of

the locomotive is thorough and this is the strongest factor

in the work.

We should say that very few men have gone through this

long list of experiences which are said have really happened to

the author, yet it is possible for as much to occur to a man,

and we think of several such men who have been through

it all. The book records the life, thought, characteristic lan-

guage and strong self reliant manhood of railroad, men. The

illustrations are excellent. They are so accurate in proportion

and in spirit as to lead to the conclusion that the artist must

have spent a long time in studying the subjects. They add

greatly to the interest and appearance of the book. We have

not space for ail we would like to say of the book, but it is

perhaps enough to say that those who read it will pass it over

to some one else, with confidence that it will give pleasure

and no disappointment. We do not know where to look for

an account which so accurately presents the conditions which

have given this country its remarkable railroad men.

"The Locomotive Link Motion." By P. A. Halsey, Associate

Editor "American Machinist." 81 6x9 inch pages, with 46

illustrations. Locomotive Engineering. 2.^6 Broadway. New
York. 189S. Price, ?1.00.

This is an exceedingly valuable book. It is a study of loco-

motive link motion in which is developed the fact that there

were two hitherto unsuspected errors in the motion due to

the location of the eccentric rod pins back of the link arc and

the angular vibrations of the eccentric rods, which errors com-

bined with the one due to the connecting rods produce

a final error which is corrected by locating the saddle

back pin of the link arc, and the connecting rod, in-

stead of being a disturbing factor, as has always been be-

lieved, is really a corrective one. The author contends that

instead of being a faulty valve motion the Stephenson link

motion is probably the best that can be found for locomotive

work, and his study of the subject has been so thorough as

to make him an authority. The book places a series of arti-

cles which appeared last year in the "American Machinist"

in convenient form somewhat elaborated and enlarged.

The Bilgram diagram is used and the study of the subject

resulted from au invitation from tlie Schenectady Locomotive

Works to use their facilities for tlie preparation of a compre-

hensive account of present locomotive link motion practice.

Mr. Halsey's "Slide Valve Gears," published several years

ago by the D. Van Nostrand Co., is familiar to our readers,

and the part of the present work devoted to plain, slide

valves is reproduced from that book. The practice of the

Schenectady people in equalizing the lead, port opening and

cut off for any point of stroke is indicated in a series of tables.

The book is commended to all who have to do with link mo-

tions, especially as applied to locomotives.

"American Railway Bridges and Buildings, Official Reports of

the Association of Railway Superintendents of Bridges and
Buildings." Compiled and edited by Walter G. Berg. Prin-

cipal Assistant Engineer Lehigh Valley Railroad, President

Association of Railway Superintendents Bridges and Build-

ings. 706 pp.. 250 illustrations, cloth, price $2,50. Published

by "The Roadmaster and Foreman," 91 South Jefferson

street, Chicago, 1898.

This book presents the proceedings, reports and discussions

of the Association of Bridge and Building Superintendents for

the seven years of its existence, in concise and convenient

form, much superior to that in which the reports originally

appeared. The work of this organization is unique, and it is

of great value to departments other than those in direct

charge of the bridges and buildings. The publications of the

association have been in limited editions, merely enough copies

being printed to supply the members, and the compilation of

the whole work of the organization renders it available for

general use among trackmen and others who have to do with

the suljjects discussed. Mr. Berg has done a great deal of

work in preparing the matter and it has been well done. It

is indexed and provided with a table of contents. The desire

to place the book in the hands of men of comparatively small

means necessitated sacrificing something to price and for this

reason we shall not criticise U^e paper and cuts, which would

doubtless be better if low price was not an important object.

"Traite de la Construction, de la Conduite et de I'Entretien

des Voitures Automobiles." Publie sous la Direction de Ch.

Vigreux, Ingenieur Civil, Repetiteur a I'Ecole Centrale des

Arts et Manufactures. Par Ch. Milandre et R. P. Bouquet.

Premier Volume, "Construction." Paris: B. Bernard et Cie.,

53 Quai des Grands-Augustins. 4 francs. 1898. 300 pp., 156

figures.

This is the first of four illustrated volumes on the auto-

mobile carriage written in French and to be followed by treat-

ment of steam, petroleum and electric carriages. The present

volume presents the elements of construction of these car-

riages and illustrations cover the early work in this field

as well as the details of present practice. The opening chap-

ter is historical and the second presents general considera-

tion, followed by chapters on resistance to traction, construc-

tion of wheels, brakes, transmission devices and the details of

construction of other parts. The book is well arranged and

will be valuable to those who are pursuing this subject, which

is now in an interesting stage of development.

"Workingmen's Insurance," by William F. Willoughby, United
States Department of Labor. Vol. XIV., in Crowell's Library
of Economics and Politics. Published by Thomas Y.

Crowell & Co., 46 East Fourteenth street, New York. 12mo:
cloth, $1.75.

This important work is devoted to the most painstaking and
exhaustive examination of the problem of the insurance of

workingmen against acidents, sickness and old age, that has
yet been made. The author, Mr. William F. Willoughby. of

the United States Department of l..abor, has had exceptional
opportunities for making this study. As an expert of that
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rlepartment he has been repeatedly sent abroad on official

investigations, during wiiich he represented the United States

Government at the International ("ongrcss, in relation to ac-

cidents to labor and social insurance, and other International

labor assemblies. He was in this way brought into direct re-

lations with oflicials connected with foreign insurance institu-

tions, and was thus enabled to base his work entirely upon
primary sources of information and personal investigation.

His study includes an examination of the various systems of

employes' relief departments organized by railway corpora-
tions in this country and Europe or by other large employers
of labor, the insurance work of labor organizations in the

United States and of friendly and other mutual aid societies.

In carrying out this work, the author has aimed to make it one
that not only would be of interest to students of social condi-

tions, but would be of real value and assistance to those prac-

tically concerned with the management of insurance and relief

institutions. The ways in which the present efforts of rail-

way companies and labor organizations are defective, and the
manner in which they should be improved, are clearly brought
out. The book, therefore, appeals especially to the large num-
ber of officials connected with these bodies.

"Machinists and Engineers' Pocket Manual"—Laird & Lee,

of Chicago, have just isued in their admirable collection of

technical reference books a "Machinists and Engineers' Pocket
Manual," edited by D. B. Dixon, a complete and compact work
for reference by machinists and engineers. It includes a com-
pilation of rules and solved problems pertaining to steam en-
gines, steam boilers, steam pumps, etc., based on plain arith-

metic, and free from algebraic difficulties, together with neces-
sary tables and data of highly practical value in the machine
shop, mechanical drawing room and steam power plant. It

embraces a dictionary of terms used in steam engineering and
electricity, the construction and operation of dynamos and
motors, artificial refrigeration and ice making, treatise on the
steam engine indicator, gearing, shafting, lathe screw cutting,

etc., etc. It is an illustrated volume of 371 pages, printed on
excellent paper and bound in leather, in pocket form, edited
by a practical engineer for practical artisans and mechanics.
Leather, with rubber band, and pocket; $1.

"Monthly Summary of Finance and Commerce of the United
States," April. 1898. Corrected to June 1, 1898. With two
diagrams prepared in the Bureau of Statistics, Treasury De-
partment. Mr. O. P. Austin, Chief of Bureau. Government
Printing Office, Washington, 1898.

This summary is too well known to require extended notice
at our hands. Its prompt appearance—copy received June 4,

1898—will be appreciated by those who have occasion to make
use of the valuable tables.

"A General Freight and Passenger Post, a Practical Solution
of the Railroad Problem," by James Lewis Coles. Third
edition. G. P. Putnam's Sons, 27 West Twenty-third street,

New York. 1898. Cloth, 312 pp., $1.25.

This book suggests a system of operation of railroads simi-
lar to that of postal service, the rates being uniform regard-
less of the distance, and the application of this principle to be
under control of the postofflce.

"Picturesque University of Wisconsin." Edited by W. H.
Hibbs. Thirty-two pages, 11 by 15 inches; many illustra-
tions.

This is a handsome, well illustrated and well printed folio of
engravings from the "Daily Cardinal," the local students' pub-
lication at the University of Wisconsin. The location of the
University Buildings is beautiful and this publication presents
an excellent idea of the facilities for study, investigation and
recreation. The equipment for engineering work is especially
good.

"The Cost of Generation and Distribution of Electrical En-
ergy," by Robert Hammond. Except "Journal of the Pro-
ceedings of the Institution of Electrical Engineers." Part 134,
Vol. XXVII. Paper read March 24, 1898.

This is one of the most complete and exhaustive papers upon
the subject of cost of power that we have seen. It compares
the cost in detail, of the generation and distribution in a large
number of cities and covers several years. The paper fills

a pamphlet of ii2 pages, and by means of tables and diagrams
the author shows reasons for prophesying a very great reduc-
tion in the cost of electric power per unit.

Eighteenth Annual Report of the United States Geological
Survey to the Secretary of the Interior, 1896-97. Charles
n. Walcott, Director. In five parts, Part V. in two volumes.
Mineral resourceH of the Uniterl States. 189H. Metallic
products and coal. The same continued. Mineral resources,
non-metallic products, except coal. David K. Day, Geologist,
Chief of Division. Washington, Government Printing Of-
fice, 1897.

Commerce and Navigation of the United States for the Year
Ending June 30, 1897. Vol. II. prepared In the Bureau of
Statistics. Worthington C. Ford, Chief of Bureau. Wash-
ington, Government Printing Office. 1898.

"The Automotor and Horseless Vehicle Journal, a Record and
Review of Applied Autoinafc Locomotion," is a monthly il-

lustrated journal, devoted to automobile carriages and allied

subjects. It is published at 62 St. Martin's Lane, Charing
Cross, London. Price, 6d.

"The Foreign Commerce and Navigation of the United States
for the Year Ending June 30, 1897." Vol. I, Treasury Depart-
ment. Bureau of Statistics. Worthington C. Ford, Chief of
Bureau. Government Printing Office.

"The Rose Technic," published at Terre Haute. Ind., is one of
the brightest and best edited of the college magazines that
we receive among our exchanges. The alumni show inter-
est in it by contributing articles upon subjects connected
with their practice.

"Annual Report of the State Board of Arbitration of Massa-
chusetts." for the year ending December 31, 1897.

"Bulletin of the Engineering Department University of Ver-
mont," State Agricultural College. Burlington, Vt., 1898.

"Railroad Commissioners' Report, Massachsetts," returns of
1897. Boston, January, 1898.

"Annual Report of the City Engineer of the City of Provi-
dence for the Year 1897." Otis F. Clapp, City Engineer.

"Eleventh Annual Report of the Interstate Commerce Com-
mission, 1897." Washington, Government Printing Office.

"Report of the War Department. 1897, Chief of Engineers."
Six volumes with plates and tables.

Register of the Lehigh University, South Bethlehem, Pa. 1897-

1898.

PNEUMATIC TOOLS.—The rapidity of the progress which
pneunatic tools, have made in application to various kinds of

work previously always done by hand is best appreciated by
contrasting the handsome morocco bound catalogue of the
Chicago Pneumatic Tool Company, now^ before us, with the
modest representation of the Boyer pneumatic hammer with
which this firm entered the field less than three years ago.
Probably no business of this kind ever has had a more rapid
growth, the explanation for which is that people want and
must have these tools because of the saving effected by them
in labor and quality of work. They have revolutionized rail-

road repair shop work as regards chipping, reaming, l>oiler

flue beading and similar work, and the same statement applies

with equal force to shipbuilding, an air compressor now being
a necessity in every shop. These tools are making as good
headway In Europe as In this country. The catalogrue States

that they are in use on 245 railroads in the United States and
Canada, and on every prominent railroad in Europe, as well

as in over 2.000 boiler shops and shipyards. Anything that

stirs conservative Europe to this extent must be first class in

every respect.

The tools illustrated in the catalogue are as follows: "Chi-

cago" and Boyer breast drill, pneumatic riveter, pneumatic
casting cleaner, Boyer speed recorder, piston air drill, flue

roller, expander and cutter, flue welder and reducer. Manning
sandpapering machine, air hoist and compressor and Chicago
rotary drill-

The hammer when used for l>eading locomotive boiler flues

win bead 250 in 100 minutes. Five sizes of hammers are fur-

nished

—

Nob. 0, 1, 2, 3 and 4. No. is used in connection with a

"holder on" in riveting; No. 1 is for light riveting, chipping and

calking: No. 2 is used for general purposes, as chipping and

calking; No. 3 1b for flue beading and general calk-

ing, and No. 4 for light chipping and calking. The hammer
will do the work of four men when used for beading flues,

calking or chipping boilers, or cutting off staybolts.

The catalogue publishes a number of letters received from
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high officers in rromlnent shipbuilding firms, and among them
is one from Mr. Sommers N. Smith, General Superintendent of

the Nfwport News Shipbuilding & Dry Dock Company, in

whicli he soys of the hammers and drills; "They have been
tested upon drilling, chipping, reaming and callcing upon
steel castings, piolective deck plates, angles, hull plating, and
armor plates; also, on boiler and machine work, and they have
more than fulfilled our expectations." Similar letters from
other firms are shown, among them from the Bigelow Com-
pany, New Haven; John Mohr & Sons, Chicago; the Globe
Iron Works Conpany, Cleveland, and the Chicago Shipbuild-
ing Company. Mr. Henry W. Cramp, Vice-President of the

William Cramp & Sons Ship & Engine Building Company, says
of these tools: "They have given entire satisfaction both as to

efficiency and endurance and as to celerity of operation." Over
100 of these pneumatic tools have been supplied to this firm of

shipbuilders.

The use of pnei'matic hammers for riveting is new, and the

results are surprising to those who see the work for the first

time. The No. 1 hammer will drive rivets up to %-Inch diame-
ter, and the No. takes rivets up to %-inch diameter.

The company has added a lot of new appliances to Its list of

productions during the past year, and we are told that there is

great difficulty to keep the supply up to the demand. The
company Is sparing no expense or effort to improve its product,

which keeps them far ahead of all competitors. Nearly all of

the tools illustrated and described on pages 238 and 239 of our
July issue, showing the exhibit at the recent convention at
Saratoga, were sold on the spot. The flue cutter attracted more
attentioa than any other exhibit at the convention.

The catalogue with 32 fine engravings made from wash
drawings, Is a creditable piece of work. It is bound In leather,

and is interesting as well as attractive. We shall give our
readers complete descriptions of many of these interesting

tools. The wonderful success of the company in this country
and abroad is due to the energy, perseverance and business
capacity of Mr. John W. Duntley. President.

The "Pall Mall Magazine" for July has an interesting article

by Mr. Angus Sinclair, editor of "Locomotive Engineering,"

on the "Evolution of Comfort in Railway Traveling in Ameri-
ca." The history and development of sleeping and parlor cars,

the comforts of travel in this country, car lighting—in which
the Pinitsch system is stated to be the successful system of

lighting in general use—and the development of dining cars,

are all treated in a pleasant way. Of the development of car

lighting he said:

"A great variety of oil lamps were tried, and some of them
threw a very good light upon the roof, but they were a delusion

to the person who tried to read by them. The line of progress

was toward gas, and a great many systems of gas lighting

were tried. None were satisfax;tory until the Pintsch gas wus
introduced. That system is now general in the United States,

and is satisfactory. The cars are very well llgnted, and the
jets of gas run from 200 to 350 candle-power for each car.

Elei'tric lighting has been introduced on some railroads, but
it does not increase in popularity."

The Phosphor-Bronze Smelting Co., Limited, of 2200 Wash-
ington avenue, Philadelphia, have just issued "Price List No.
13," dated June 1st, 1898. The list gives prices for roll and
sheet phosphor-bronze, for the metal in wire coils, in telegraph
and telephone wire, rods, cast bolts, nuts and washers, wire
ropes, cords and rigging ropes, tiller ropes, nails, wood screws,

sash chains, gunpowder mill tools and a variety of other
phosphor-bronze products. Those having occasion to use this

material in these forms and those using bearing metals, should
procure a copy of this list. This firm manufacturers the "Ele-
phant Brand" phosphor-bronze and other alloys.

The Westinghouse Electric & Manufacturing Co. have print-

ed a small eight-page pamphlet entitled, "Protection, Not in

Fancy, but in Fact," calling the attention of street railway and
central station managers to their line of lightning arresters

and choke coils. Among them are the Wurts lightning arrest-

ers for alternating currents; non-arcing metal, double pole, sta-

tion arresters: high potential arresters for 15.000 volt currents

used as transmission circuits; those for direct current cir-

cuits; for railway service and multiple spark gap choke coils

for street railway service.

"Proceedings of the Fifth Annual Convention of the Associa-

tion of Railroad Air-Brake Men." Held at Baltimore April,

1898. The proceedings of this wide-awake and exceedingly
useful organization contain reports and discussions of the

convention, including subjects having to do with the construc-

tion, operation and maintenance of the air brake upon trains.

The pamphlet is a valuable one and the information given is

from the practical men who are directly concerned with the

apparatus. As an appendix, Mr. R. A. Parke's paper on "The
Effect of Brake Beam Hanging Upon Brake Efficiency" is added.

Also a list of members and the constitution. The secretary is

Mr. P. M. Kilroy, Pine Bluff, Ark.

"Graphite as a Lubricant." The Joseph Dixon Crucible Co.
of Jersey City, N. J., have sent us a copy of the 1898 edition
of their 34-page pamphlet, having a new cover and four pages
of new matter. The use of graphite for lubricating gas engines
Is worthy of note, and we have already called attention to its

employment for this purpose on the Pennsylvania Railroad.
The pamphlet illustrates a hand oil pump for Introducing
graphite or oil Into engine cylinders, putting it just where it is

needed. The experience of engineers with graphite, which
this pamphlet presents, is worthy of careful attention, and we
undersitand tliat the pamphlet as well as samples of graphite
will be sent to any one Interested in better lubrication.

The Chicago Pneumatic Tool Company has issued a hand-

some special catalogue in pamphlet form, illustrating the ex-

hibit of pneumatic tools at the Saratoga conventions of the

Master Car Builders and Master Mechanics' associations. The
tools shown in this pamphlet are those described on page 238

of our July issue, and examination of the engravings will give

an excellent idea of the wide scope of this convenient, labor-

saving machinery. The pamphlet, like all of tne publications

of this company, is in good taste, and the work is handsomely

executed throughout.

Q. & C. Catalogue. A supplement to Catalogue C and D has
been received from the Q & C Company, 700 Western Union
Building, Chicago.

It illustrates and describes the Stanwood steel car step, self

feeding rail drills, compound lever jacks, M. C. B. standard
steel brake shoe keys, portable rail saws and power cold saws
for frogs, crossings and switch work.

"Air Compressors, 1898." Catalogue No. 32. The Ingersoll-

Sergeant Drill Co., 26 Cortlandt street. New York. There is

little to be said alK)«t the protluct of this firm, its compressors

are so well known to our readers. The present catalogue

brings them up to date and presents a great deal of valuable

information not published before. It describes and illustrates

the air compressing product of these builders and is a com-

plete and valuable compendium of their standard machinery.

The paper, printing and engraving are excellent.

"Summer Resort Train Service," New York Central & Hud-

son River Railroad, is a four-page illustrated pamphlet con-

taining statements of the train service to the Thousand

Islands, Adirondack Mountains, Saratoga, Lake George, Lake

Champlain, Niagara Falls. Richfield Springs, White Moun-

tains and the Maine sea coast summer resorts. Four enticing

half-tone engravings speak volumes for the enjoyment to be

obtained at these famous summering places. The pamphlet

was prepared by Mr. George H. Daniels, General Passenger

Agent.

"New England Lakes" is the title of a pamphlet just issued

by the passenger department of the Boston & Maine Railroad.

It has but a single page of text accompanying a fascinating

and alluring series of half-tone views of what are very prop-

erly called "Aqueous Brilliants of New England's Crown."
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A Water I'urifying Plant.

BY HOWARD 8TILLMAN.

[This paper was read at IheDcienibi'r, 1897, meeting of the

AmerUan Society of Mechanical KiiKiiiecrs, and we reprint it,

In abstract, by request, as it lia.s mil appeared uxce|)t in tlie

proceedings of the society.]

About a year aRO the Southern I'ac'lic Uillroad Company entah-
lished at Port I.os Aneeles, Cal., a plant or adjunct to the pumpinK
station for the purpose of pnrifjinK the waicr wnpiily at lliat point
of the iar^e amount of scalini; matter it contained.
The chemical principles involved are based on the well-known

Clark or I'orter-Clark process.
The method which we are to discuss is intended to do away with

an elaborate system of works, and to furnish a continuous supply
of purified water of constant quality without the use of agitators to
assist chemical action, or the necessity for labor other than that in
usual attendance at a water station.
The water at fort Los Angeles required a doulile treatment on

account of the bi carbonate of lime contained, toRether with a large
amount of the sulphates of lime and magnesia.

ical tanks Is kept at a desired pressiire. just, overbalancfnt; the hy-
draulic pressure in the water main, and allowinp; the solution to flow
through the '^inch feed-pipe when the cocks / are open. These
cocks are always operated wide open to prevent possible cloKgioR
up of the pipe by a casual obstruction, and the air pressure is al-
lowed entirely to control the flow of solution to mingle with the
water flowing through the circulating tanks to the reservoir. The
pressure regulating valves arc cniitrolled in the usual manner by
wrench and screw at bottom, so that the operator can occasionally
adjust the feed of solution. Each chemical tank is about four feet
high, and provided with a long sight feed glass so that the con-
tents can always be noted. They are gauged to feed out 11 inches
per hour, and when pressures are adjusted do not ordinarily vary.
Occasional attention to the pressure valve during pumping hours,
such as an engineer gives his sight-fee<l lubricators to steam en-
gine or pump, is sullicient, inasmuch as the hydraulic pressure dur-
ing pumping hours does not vary more than the head varies In a
gravity supply. It has been found that the air pressure on the chem-
ical tanks is about an atmosphere less than hydraulic pressure in the
main, so that, at would be expected, the pneumatic action is to
hold hack the solution from flowing out too fast. As referred to
above, this feed could have been regulated from the cock «, or the
pipe made smaller, but it was desired that at no time should the
operation " bang fire " by clogging of a small opening. When the
pumping ceases the cocks e in feed-pipes are immediately closed.

Fig. 1.

The general plan (Fig, 1) shows a section elevation and Fig. 5 a
plan of the purifying addition and pumping station. As the system
is independent of the action of the pump, except as a constant
source of supply, that machine does not necessarily form part of
our description. Referring to Fig. 1, the water main, a, a, is in-

tercepted in its passage from the pump to supply tanks (Fig. 2) by
the circulating tanks, Nos. 1 and 2 (Fig. 1). Detail of construction
of these tanks is shown in Fig. 3. They are alike, each about 4>^
feet in diameter by 8 feet high, and the space inside is divided up
by partial diaphragms, alternately placed, allowing the water in
its coui'se to circulate upward, under and over, and check its mo-
tion, allowing time for chemical action to take place within them.
Their size is such as to allow the water about five minutes in

passing through, and the tanks serve virtually as an enlargement
of the water main at that point; the arrangement of the diaphragm
or baffle plates is not essential to the process, and the circulating
tanks are not intended to deposit or dispose of sediment. The
water main enters tank No. 1 at the bottom and discharges at the
top, tbeoce to bottom of No. 2, again discharging at top, and on to
the supply and settling tank (Fig. 2).

Just before entering each of the.se circulating tanks the water main
is tapped by a '.j-inch pipe, conveying in a steady stream, when in
operation, a solution of desired chemical reagent from the chemical
tanks at 6, c. These chemicaljtanks are shown in detail at Fig, 4,
and the >i-inch feed-pipes leading from them, c, c, are controlled by
the plug cocks ^",/. These smaller tanks are also of like dimen-
sion, and hold lOU gallons when charged with solution, which suf-
fices for four hours' continuous operation of the pump, or a supply
of about 44,000 gallons of water. As shown in F'ig. 4, the tanks are
air-tight when all cocks are closed, and are filled through the 1>4"
inch pipe and screened funnel when the cock (/ is open. The topis
tapped by a 'i'-inch pipe leading from an air reservoir supplied
with compressed air from an 8 inch Westinghouse pump. Just be-
fore entering the tanks the small air-pipe p is intercepted by a prei-
sure-regulating valve, v, whereby the air pressure within the chem-

and when again pumping is renewed the cocks are opened. At
Port Los Angeles the hydraulic pressure is about 92 pounds
gauge, and the discharge of the pump a little over 11,000 gallons an
hour.
The chemical tanks are filled as required from the mixing vats,

on the floor directly overhead, which is on a level with the track,
as shown in Fig. 1. These vats are open and have IV'hch pipe
connection at bottom, terminating in plug cocks opening down-
ward through holes in the floor directly into the screened chemical
tank funnels, for convenience in filling. The vats are rectangular
in form and of such size that a 12-inch depth of liquid fills a chemi-
cal tank for four hours' continuous run of pump. The weight of
chemical material per 12-inch depth of liquid in the open vat gives
a standard solution and is based on the quality of the water and its
hourly rate of flow through the main to the reservoir, which data
give the key to the situation; as, for instance, supposing analysis
and tests of the water show that it will require l,-„*o pounds of un-
slacked lime to absorb the carbonic acid in 1,000 gallons. The flow
through the main being 11,000 gallons per hour and the charge to
last four hours, then we have 4 by 11 by liV^.i or 72 pounds of lime
to be slacked with water to a depth of 12 inches (100 gallonsi in the
mixing vat. When slacked and mixed the liquid is a cream of
lime, which is run off into the chemical tank when desired, as be-
fore stated.

It requires about five minutes' time to refill the chemical tanks
and recharge with air, at which time the water supply or pump is
stopped.
The tank charged with cream of lime is provided with an upright

revolving shaft carrying paddles, as shown in Fig. 4, and works
through a stuffing box in the top by means of a small air motor.
The paddles revolve slowly when the tank is feeding into the main,
and their purpose serves to stir up the milk of lime to pjevent it

settling out, and thus deliver a constant amount of lime to the
water being treated.
We have just considered the operation of introdactng quick-
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lime into the water in proper proportion to effect absorption of
carlionic acid and consequent precipitation of carlionates in solu-
tion. Tlie roily water now passeH on tlironijh circulatinK tank No.
1, and this part of the desired reaction occurs more or less com-
pletely. As referred to before, the water supply at Fort Los
Angeles contains, besides the carbonates in solution, a large
.amount of sulphates, lime, and niaKnesia.
These salts, not beinp; converted by quick-lime, required a second

reaction. The use of the necessary amount of caustic soda to elfect
this would have been expensive, besides other objections to its use.
Soda ash was (jood and cheap, but would react with the lime, di
rectly, to form carbonate of lime if introduced with it; hence ils

use necessitated the second chemical tank, with its mixing vat,
which is operated by the same method and simultaneously with
the lime tank.
The soda tank is like Fig. 4, except that it requires no stirring

device, as the solution is some distance from saturation and does
not settle out. The weight of soda ash put into the i-oda mixing
vat is dependent on same data as before, the amount required to
convert the sulphates being 2,-o pounds (per 1,001) gallons), we have
4 by 11 by 2,^„ or !K3 pounds to be dissolved in water to 12 inches
depth in the mixing Viit.

The lime is prepared by placing the stated weight of a good com-
mercial article (fresh burned) preferred in the vat and letting in

from an adjacent hydrant enough water to slack, after which more
water is added to the required i2-inch depth.
The soda is prepared in its vat in the same manner, except that it

is simply a matter of .solution which is quite strong yet not satu-
rated, hence no separation or crystallization of sal soda occurs in
the chemical tank.
As the water in the main receives its second injection from the

soda tank, it passes on through the circulating tank No. 2, where
the carbonate soda efi'ects its reaction more or less completely, and
thence on to the storage and settling tanks, which are at least large
enough to contain 24 hours' supply. The treated water is milky
with precipitated carbonates, and discharges through the inlet
pipoabout 4 feet from the tank bottom. The outlet to this tank is

a piece of 4-inch wired hose, the open end of which attaches to a
float on the surface, as shown in Fig. 2. By this means the clearest
water in this tank passes on to the second similar tank by the same
method. Clean water is always obtained from the surface outlet of
the second tank.
The chalk deposit is considerable at the bottom of the settling

tanks and has to be drawn off occasionally, which is effected by
the "spider-drain" system shown in Fig. JJ, which consists in
tapping the tank bottom with seven 4-ineh drain pipes. The lo-
cation of these drains is shown in the plan of one of the tanks
(Fig. 2), the drainage areas being indicated by the tangent dotted
circles.

The vertical 4-inch drain pipes open into larger horizontal pipes,
and these into a 9 inch pipe at right angles, terminating in the
sludge valve shown at n. Fig. 2. This valve discharges downward
into the sluice box, and when opened the tank bottom is drained
from seven equidistant openings, which keeps the chalk deposit
down near the tank bottom and prevents the " angle of slope"
which the deposit would assume with but a single central dis-
charge, whereby the deposit would accumulate up along the sides
of the tank to interfere with clear settling, and would also require
an occasional scraping or shoveling out. Each of the tanks is pro-
vided, independently, with this spider-drain arrangement, though
both sludge valves discharge into the same sluicebox.
The following analyses are shown of the Port Los Angeles water

supply in tabulated form " before " and "after" treatment. The
analysis " before" is one of several which were made at intervals
during a year previous to putting in the treating system. None of
these analyses varied materially with the season. The analysis
"after" was made about two months after the system went into
operation, and is also one of several made during the past year,
without showing material variation in the treated supply.

SODROE OF SDPPLT. WELL IN BED OF SAST4 MO.VIOA CANON, ABOOT 100

YARDS FKOM PACIFIC OCF.AN BRACH.

Dite of Analysis.
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The legal department of the Lehigh Valley is to be removed to

New York from Philadelphia.

The Northern Pacific has begun to restore wages by giving

engineers an Increase of about 15 per cent.

The Missouri, Kansas & Texas shops at Dennison, Texas, have
been reopened. They were shut down about two months ago.

The track of the Flint & Pere Marquette, from Port Huron to

Grindstone City, 92 miles, has been changed to standard gauge.

The Pennsylvania, under the revenue law. is put to an expense
of about $1,000 per month for check stamps, about 60,000 being
used each month.

The New York, New Haven & Hartford application of the
third rail electric system will probably be completed to Bristol

within a few days.

The "New York Commercial" predicts that within a year the

number of roads in the hands of receivers will be as small as It

was in the years immediately preceding 1893.

Pullman conductors will stamp all sleeping and parlor car

tickets when they take Ihem up, thus relieving ticket agents of

all trouble and responsibility in regard to the war tax.

The Pennsylvania is to continue the use of oil for laying dust
on ballast, and it is found necessary to make a second applica-

tion to the portions of the road that were covered last year.

The Big Pour has begun the practice of giving all repair work
and reballasting of tracks to contractors. It recently awarded
a contract for reballasting 100 miles of the St. L<juis division.

It is reported from Austin, Texas, that the Gould railway
interests are soon to be extended Into Mexico, and that a repre-

sentative has been making a careful inspection of the Monterey
& Mexican Gulf with a view to its purchase.

Louisville is to have a new union station, the contract for its

construction having already been let by the Louisville & Nash-
ville Railroad to C. A. Moir of Chicago. It is reported that the

new station will be the finest in the South.

The Chicago Pneumatic Tool Company, Monadnock Building,

Chicago, recently received an unsolicited order for six pneu-
matic tools from the Japanese Government Railway. This is

proof of satisfaction with the tools in Japan which is worthy of

mention because of the low price of labor there.

The boiler plant of the Trans-Mississippi Exposition at Omaha,
comprising 3.600 horse power, is contained in a floor space of

25x100 feet. There are six Morrin "Climax" boilers, four of

which are capable of evaporating 22,500 pounds of water per

hour each, and two can evaporate 15,000 pounds each.

The largest private yacht is Mr, W. K. Vanderbilt's Valiant,

of 2,184 tons. To the builders. Laird Bro.s., Birkenhead, Eng-
land, the Valiant cost considerably over a half million dollars,

besides which very large sums were spent on French upholstei"y

and cabinet work. To keep this boat in full commission takes

between $100,000 and $125,000 per year.

The Receivers of the Baltimore & Ohio Railroad have pur-

chased 40 miles of S5-lb. GO-foot steel rails and will experiment

with them on. the Pittsburg division and in the Baltimore tun-

nel. These rails were originally bought for the Columbia &
Maryland Electric Railroad, which was designed to parallel the

Baltimore cfc Ohio Railroad between Baltimore and Washington
and to become an important factor in business between those

points. The project failed and the material which was pur-

chased has been sold. Those are the first 60-foot rails to be

used on the B. & O.

An English friend has sent clippings from Birmingham papers

to the "American Machinist" which show that one of the fea-

tures of the Barnum & Bailey show, now over there, that at-

tracts most attention is not included in the show proper at all,

but Is the cars that have been built for transportation of the

show from place to place. They are fitted with automatic coup-

lings, and these seem to be attracting great attention and also

general commendation. English "shareholders" and others are

asking why English cars cannot be equipped with them, and
are pointing out the advantages that would result from their

use, especially in respect of decreased liability for accidents to

trainmen.

The Illinois Steel Co., at its South Chicago Works, has rolled
two of the largest open-hearth steel boiler plates ever made
in this country, each of which will be used as the shell sur-
rounding the fire box of a consolidation locomotive. Each of

the finished plates was 124 inches wide, and 220 inches long on
one edge, and 237 on the other: the original sheets before the
.shearing were 128 inches by 360 inches for one, and 1.30% inches
by 375 inches for the other, while the ingots from which they
were rolled had a cross-section of 18 inches by 40 inches. The
actual gauge of one plate measured at the four corners was
0.577 inches, 0.577 inches, 0.574 inches, and 0.576 Inches, while at

the ends near the middle the gauge was 0.640 inches and 0.623

inches.

One of the largest and best equipped power buildings in the

United States is the Manufacturers' Building. Providence, R. I.

This building has accommodations for upwards of 60 manufac-
turing concerns, being particularly well equipped with con-
veniences for the production of jewelry, specialties, etc. The
Manufacturei-s' Building Company have just purchased a 250

K.W., 500 volt Westinghouse Electric & Mfg. Co.'s engine type

generator, 100 r.p.m., to be driven by an Armington & Sims Cor-

less engine. This generator will supply power for the operation

of motors In the various manufacturing departments of the

building. The engineering features of this establishment are

under the direction of Lewis & Claflin, consulting engineers,

whose wide reputation tor engineering installations of the high-

est order is borne out by their selection in this instance.

The development of. electrolytic processes for the production

of refined copper has proceeded very rapidly during the past

three years, and at the present time a very large proportion of

all the refined copper is thus produced. The Westinghouse
Electric & Manufacturing Company have installed a very large

amount of apparatus for this class of service. One of the prin-

cipal installations is at the refinery of the Anaconda Copper
Company, Anaconda, Montana, where 10 generators of 270 to

300 K. W. capacity have been installed. Another very large

Installation is that of the Boston & Montana Consolidated Cop-

per & Silver Mining Company, Great Falls. Montana, where
two SIO K.W. Westinghouse engine type generatoi's are in ser-

vice. The latest comer in this field is the Raritan Copper Works
of Perth Amboy, New Jersey, who are about to erect the largest

copper refinery in the East. They have contracted with the

Westinghouse Electric & Manufacturing Company for three 600

K.W., 150 volt, engine type generators, 150 r.p.m., with a 9 sec-

tion switchboard for electrolytic service and the operation of

two 75 K.W., 220 volt, engine type generatuis, which will be

used for lighting and power service. The installation will be

the most complete of its kind in the world.

A 16-inch coast defence gun is being constructed for the War
Department at the Bethlehem Iron Works, Bethlehem, Pa., says

,a contemporary. This enormous gun will be placed somewhere

In New York harbor, very likely in a turtle-back turret built

upon Romer Shoals, which are almost directly in the center of

a line drawn between Norton Point, Coney Island, and Sandy

Hook light. Mr. J. P. Meigs, under whose direction the gun is

being constructed, calculates that the striking energy of the pro-

jectile propelled by a 1,000-pound charge of powder will be 60,000

foot tons. This is approximately equal to the shock which would

result were a 6.000-ton steamer brought to a sudden stop while

running at a speed of sixteen miles per hour. The range of the

gun will be over sixteen miles, and should the present plan be

carried out New York will eventually be protected by fourteen

such cannon. The following comparison made by Lieutenant

Cardon of the biggest guns in the world shows the position that

it is anticipated the American gun will hold:

Weiprht of
Weiglit Weiglit powder

Calibre, of gruu. Length, of shell, charge,
in. tons. ft. lbs. lbs.

United States 16 126 49.1 2,350 1.000

Germany 16.5 120 45.9 2,2M 903

Italy 17 104 40.75 2,000 900

England 16.25 110.5 43 1,800 960
France 16.64 74.2 32.5 1,719.6 695.2
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EaUIPMENT AND MANUFACIUBING NOTES.

The Barney & Smith Co. are building a business car for offi-

cers of the l^ehigh Valley that is to be unusually handsome
and well appointed.

The Northern Pacific is changing its refrigerator cars to the

Wickes system, also the Chicas;o, Milwaukee & St. Paul has

built '.'50 cars on this system in its own shops, and the Grand
Trunk is now building 250 of thes3 cars in their own shops.

The Chicago Grain Door was specified for 1,000 cars which

the Chicago. Milwaukee & St. Paul Railway is to build at the

West Milwaukee shops and for 1,000 cars for the Northern I'a-

rific, to be built by the Michigan Peninsular Car Co. and the

Illinois Car & Equipment Co.

The Sargent Company announces the largest month's business

in patented brake shoes in the history of the company f<*r June,

1898. They are extremely busy in the steel department and
running to the full capacity, with pr. spects of heavy business

throughout the year.

W. D. Sargent, President of the International Brake Shoe

Co., has sailed for Europe, to make arrangements for the man-

ufacture of the Diamond "S" shoe brake in several European

countries, including Russia. The success of this shoe since its

introduction last Fall has been remarkable.

The Carnegie Steel Company is reported to have received

the contract for furnishing 4,500 tons of steel for use in the

projected track elevation of the Chicago & Northwestern Rail-

road at Chicago. It will also supply the Western Electric

Company with 1,200 tons of steel for building purposes in Chi-

cago.

The sale of the car works owned by the Memphis Car &
Foundry Co., at Memphis, Tenn., has been confirmed, the prop-

erty passing into the hands of C. J. Wagner, who acquired it

at a cost of ?25,000. Mr. Wagner states that the plant will

probably be run by local parties, if the proper arrangements
can be made.

The Schenectady Locomotive Works are building the follow-

ing locomotives: Ten Mastodon comjiound locomotives and .seven

8-wheel passenger locomotives for the Southern Pacific, fifteen

10-wheel freight for the Chicago & Northwestern, twenty-six

locomotives for the Nippon Railroad of Japan, twelve consoli-

dation freight locomotives for the Kiushiu Railroad of Japan,

and one engine for the Chicago & West Michigan.

The Schoen Pressed Steel Company of Pittsburg is build-

ing a 120 by 650-foot addition to its plant in the form of a steel

building, which will be fitted w ith four 60-foot overhead

cranes and other tramways for handling material. It will be

ready for use in about a month, and will increase the capacity

of the works to thirty complete cars per day, aside from the

bolster and truck business. The Baltimore & Ohio has just or-

dered Schoen bolsters for 3,750 cars.

The Brooks Locomotive Works are building: One American
type passenger and four consolidation engines for the Chihua-

hua & Pacific, two locomotives for the Duluth, Missabe, &
Northern, one narrow gage, mogul engine for the Tionesta

Railroad, two narrow gage, consolidation engines for the

American Railroad & Lumber Company, eight engines for the

Peoos Valley Railroad and three passenger and two side tank

freight engines for the Hankaku Railroad of Japan.

"Simplex" body and truck bolsters have been specified for

500 cars for the Wabash and 268 cars for the Choctaw, Okla-

homa & Gulf. The former lot are building by the St. Charles

Car Co. and the others by the Mt. Vernon Car Manufactur-

ing Co. These bolsters, in the opinion of onft of our best

known motive power officers, who is also in charge of cars, as

expressed In conversation with a representative of the "Ameri-

can Engineer," are the lightest that can be made for their

strength.

There has been a growing demand among bell users for a

more convenient form of belt dressing than the paste. The
Joseph Dixon Crucible Co., Jersey City, N. J., are now placing

on the market a solid heit dressing in lound bars, about eight

inches long and two inches diameter. It makes a package

convenient to the hand and easy to apply even to fast running

belts. The company does not claim that the solid dressing

is as good a preservative of the life and elasticity of the leather

as the Dixon paste, but it is quick to apply and quick to act,

and that is what is wanted by the general run of belt users.

A cargo of steel rails for the Trans-Siberian Railroad In

Russia was cleared in July from Sparrow's Point, Md. The Brit-

ish steamer "Venus," loaded with 11,2,'JO tons of steel rails, 6,799

bundles of plates and 4,606 boxes of bolts and spikes, has sailed

for Vladivostock, making the sixth cargo sent to that port with

parts of the order for forty thousand tons given to the Mary-
land Steel Co. The value of the cargo of the "Venus" is placed

at $69,551. The large British steamship "Strathnevis," about

due, will also load for Vladivostock, and it is expected this ship

will nearly complete the order, although the steamship "Ma-
rao," with a capacity for about 10,000 tons, has been reported

chartered.

The McCord journal box and lid have been specified on 250

cars for the St. Jo.seph & Grand Island, for which orders are

abou. to oe placed: on 500 cars ordered by the Northern Pacific

from the Michigan-Peninsular Car Company; on 35 logging

cars for the Brainard & Northern Minnesota, ordered from
the Illinois Car & Equipment Company, on 25 cars ordered by
the Iowa Centi-al from the St. Charles Car Company ;on 200

cars for the Minneapolis & St. Louis, ordered from the Michi-

gan-Peninsular Car Co.; on 20 cars for the Rio Grande & Eagle
Pass, and on 250 cars for the Delaware & Hudson Canal Co.,

ordered from the Buffalo Car Works, and have been made the

standard on the last named road.

It is reported from Chicago, says the New York "Commer-
cial," that a new corporation is to be formed with $20,000,000

capital, and it is to take over all the assets of Pullman's Pal-

ace Car Co., which do not directly relate to its regular business

of operating sleeping cars or car building. Its securities will

be divided among Pullman's stockholders as an extra dividend.

They can hold or release these as they see fit. The report

further says a prime advantage of the course will be that the

Pullman Co., after such division, will be in a better shape to

negotiate with the Wagner Palace Car Co. for a consideration

on a basis which will be easier to bring a consolidation about.

It is not believed that this plan will be carried out before the

regular meeting in October. Ii there is any such consolida-

tion it is believed the Pullman Co. will be absorbed by the

Wagner.

The Baltimore & Ohio Railroad has adopted the use of elec-

tric fans on sleeping cars, following the example set by the

Baltimore & Ohio Southwestern at Cincinnati, Louisville and
St. Louis. At Washington and Mt. Royal Station, Baltimore,

the Baltimore & Ohio has sleeping cars which lay for several

hours awaiting the departure of trains, thus enabling the pas-

sengers to retire several hours before the time of departure of

the trains. Ordinarily a railway station is about the hottest

place that can be found at night in the Summer, and the in-

terior of a sleeping car is still hotter; if such a thing can be.

The fans are placed in the cars as soon as they are hacked
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into the stations, connected by a flexible cable with the elec-

tric current, and they run until ten minutes before the train

leaves, thus keeping the interior of the car cool and pleasant

for those who are sleeping. The cost is very small, as each

station is thoroughly equipped with electric appliances.

The Safety Car Heating and Lighting Company, has pi'e-

pared a handsome, large wall map of the United States, show-
ing in red lines the railroads using Plntsch gas for car lighting.

As this lighting system is used by over a hundred different

road.s, 90 of which are steam railroads, the red lines, particu-

larly in the eastern section of the country, practically cover

all of the railroad lines, forming a striking demonstration of

the rapidity with which this business has extended. The equip-

ment of Pullman and Wagner cars is not included in these

figures. On the map are stars indicating the gas supply sta-

tion plants, of which there are now 47. which are located at

the chief railroad centers of the country. The use of Pintsch

gas in the lighthouse service is extending. lOB ga.s buoys hav-

ing been put into service by the Government already. These

buoys burn continuously, day and night, for six months or

more, according to the size of the storage reservoirs, without

requiring any attention. The gas in the tanks of the buoys ia

compressed to about ISO Ibe. pressure per sq. in.

Since war operations have begun, the Wells Light Manufac-

turing Company, 44 and 46 Washington street. New York, have

been busy making shipments of their lights to various places

to meet the needs for brilliant and efficient illumination at

fortifications, for coast line defence and similar work, which

they completely fill. This company has also made a large

consignment of their lights to Cuba within the past few days,

as the Wells Light has proven itself to be one of the very

necessary outfits of war. For facilitating unloading troops,

equipment and supplies from transports, the building of roads,

fortifications and intrenchments good lights are indispensable,

and portable outfits which may be set up anywhere are al-

ways needed, especially in campaigning. They are also valua-

ble in hospital service and in caring for the wounded and

dead on the battlefield, more attention being now paid to light-

ing than ever before. The adaptability of this form of light

to railroad construction and wrecking service is too well un-

derstood to require comment, but it may be said that these

always ready, portable, self contained lighting outfits, which

may be used out of doors in all kinds of weather, and under

cover, if necessary, are growing more popular, with good rea-

son.

OUR DIRECTORY
OF OFFICIAL OHANQES IN JULY.

Astoria & Columbia River.—Mr. T. >V. Hansell has been ap-

pointed Superintendent of Machinery, with headquarters at

A.storia, Ore.

Atlantic Coast Line.—Mr. R. E. Smith, who was Superintend-
ent of Motive Power, has been appointed Assistant to the Gen-
eral Manager. Mr. T. H. Symington succeeds Mr. Smith as
Superintendent of Motive Power.

Baltimore & Ohio.—Mr. John M. Marstella. Master Mechanic
of the shops at Martinliurg. W. Va., died in that city June
25. from a stroke of paralysis.

Bangor & Aroostook.—Mr. F. E. Rogers, Assistant Superin-
tendent, has resigned and Mr. W. M. Brown, heretofore Assist-
ant Superintendent at Bangor, Me., has been appointed Super-
intendent of the entire line.

C, C, C & St. L.—Mr. George Tozzer has been appointed
Purchasing Agent, succeeding the lafe A. M. Stimson. deceased.
He was formerly Assistant Purchasing Agent.

Detroit & Lima Northern.—Mr. Charles N. Haskell has been
elected Vice-President.

Detroit, Toledo & Milwaukee.—Mr. H. .S. Rearden has been ap-
pointed General Superintendent, with headquarters at Toledo.
O., to succeed Mr. N. K. Elliott, resigned.

El Paso & Northeastern.—Mr. C. P. Winn, who has been
appointed joint Foreman of the Denver & Hio Grande and the
Rio Grande Southern at Durango. Colo., has been appointed
Master Mechanic of the El Paso & Northeastern at El Paso,
Tex.

Ei-ie.—Mr. A. L. Hopkins, President, and Mr. Roswell El-

dridge. First Vice-President of the New York, Susquehanna &
Western, have retired since July 1. owing to the transfer of the
road to the Erie. Mr. F. P. Moore. Second Vice-President and
Treasurer, becomes Third Vice-President, and the following offi-

cers of the Erie have been elected to corresponding positions on
the acquired road: E. B. Thomas. President: G. M. Cimimlngs.
First Vice-President; W. F. Merrill, Second Vice-President.

Eastern Railway of Minnesota.—Mr. D. M. Philbin has been
appointed Second Vice-President.

Eastern Ohio.—Mr. J. W. Campbell has resigned as General
Manager and the otflce has been abolished and its duties as-
sumed by Mr. W. H. Stevens. General Superintendent.

Flint & Pere Marquette.—Mr. David Edwards, formerly Gen-
eral Manager, died July 18 in Detroit, at the age of 56 years.

Plant System.—Mr. T. S. Tutwiler has been appointed Chief
Engineer, with headquarters at Savannah, Ga.

Galveston, Laporte & Houston.^Mr. T. W. House has been
elected sole receiver in the place of Mr. M. T. Jones, deceased.

Great Northern.—Mr. N. D. Miller has been appointed Chief
Engineer to succeed Mr. J. F. Stevens, resigned.

Grand Trunk.—Mr. William Cotter has been appointed Super-
intendent of the Western division, with office at Detroit, Mich.,
to succeed Mr. A. B. Atwater. resigned.

Great Southern & Florida.—Vice-President William C. Shaw
has issued a notice that owing to the death of General Super-
intendent and Purchasing Agent Jeff Lane of Macon, Ga., the
duties connected with the now vacant office will be discharged
by the Vice-President.

Indiana. Illinois & Iowa.—Mr. T. P. Shonts, who has been
General Manager for twelve years, has been elected President
to succeed Mr. F. M. Drake, resigned. Mr. George H. Holt has
resigned as Vice-President and Mr. Joy Morton has been
chosen to succeed him, with office in Chicago.

Illinois Central.—Mr. M. S. Curley has been appointed Master
Mechanic of the shops at Water Valley. Miss.

Manistique & Northwestern.—Mr. A. J. Fox of Detroit. Mich.,
has been chosen President in place of A. Weston, deceased.

Kansas City, St. Joseph & Council Bluffs.—Mr. C. E. Lamb
has been appointed Master Mechanic.
Louisville, Evansville & St. Louis.—Mr. Edward D. Seitz has

been appointed Purchasing Agent in place of Mr. W. W. Wentz,
resigned.

Montana Union.—Mr. Wm. H. Burns. Vice-President and
General Manager of the Montana Union, has retired from thai
position owing to the absorption of the road by the Northern
Pacific, and the jurisdiction of the officers of the latter has been
extended over the Montana Union.

Minneapolis, St. Paul & Sault Ste. Marie.—Mr. Thomas Green
has been appointed Acting Ohief Engineer of this road to suc-
ceed Mr. W. W. Rich, resigned.

Mobile & Ohio.—Mr. George W. Stevens has been appointed
Purchasing Agent, with headquarters at Mobile, Ala. He was
formerly Purchasing Agent and Superintendent of Car Service
of the Cincinnati. New Orleans & Texas Pacific.

Omaha Bridge & Terminal Co.—Mr. P. J. Nichols has been
appointed Superintendent. He was formerly General Superin-
tendent of the Pacific Division of the Union Pacific.

Poughkeepsie & Eastern.—Mr. Joseph J. Slocum has been ap-
pointed Receiver.

Puget Sound & Gray's Harbor.—Mr. S. G. Simpson has been
chosen President in place of Mr. J. A. Campbell, with head-
quarters at Seattle, Wash.
Rio Grande, Sierra Madre & Pacific.—Mr. L. P. Atwood has

been appointed Chief Engineer.

St. Louis, Avoyelles & Southwestern.—Mr. N. G. Pearsall hai>

been appointed General Manager.
St. Louis Southwestern.—Mr. William Coughlin. Division Su-

perintendent at Pine Bluff. Ark., has been appointed Assistant
General Superintendent of that system, with office at Tyler,
Tex. He will have immediate charge'of transportation and
maintenance of way. Mr. S. W. Kenward succeeds Mr. Cough-
lin as Division Superintendent at Pine Bluff, Ark.

Texas Western.—Mr. Henry Haynes of Brenham. Tex., has
been appointed Receiver.

Union Pacific-Judge William Cornish of St. Paul. Special
Master in Chancery of the Union Pacific, has been elected its

First Vice-President, vice Oliver W. Mink. He will -shortly re-
move his headquarters to New York. Mr. Peter J. Nichols.
General Superintendent of the ITnlon Pacific, has resigned. His
position as General Superintendent will not be filled. Mr. R.
W. Baxter, now General Agent of the freight and passenger
department of the Union Pacific at Portland, Ore., will go to
Omaha as General Superintendent.

Velasco Terminal.—E. D. Dorchester, formerly Secretary and
Assistant General Manager, has been appointed General Man-
ager. He succeeds the Hon. L. L. Foster, who recently re-
signed.

West Shore.—Mr. G. E. Hustis has been appointed General
Superintendent of this road to succeed Mr. C. W. Bradley, re-
signed.
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A CHAPTER IN METROLOGY.

By Edward Grafstrom.

Spasmodic efforts to revolutionize the country's system of
weights and measures by substituting the metric standards for
the English, have been made from time to time, and will un-
doubtedly be repeated until eventually the goal is reached.
That these efforts so far have been unsuccessful is due to de-
fective methods employed by the advocates of the metric sys-
tem to gain their ends, or perhaps to their lack of method and
disregard for local conditions.
That the day will come when there will be a universal sys-

tem for measuring the products and commerce of nations, is

in the destiny of the world, and what this system is to be is

told by the 500 millions who to-day are using the meter, a
modern production, while the Anglo-Saxon race is still in sole
possession of that remnant of a past civilization, the ancient
yardsticli.

Although it originally was a feeling of insular conceit which
made England decline the invitation to be present at the birth
of the meter a century ago, the advantages of the metric sys-
tem are now generally admitted by every Englishman and
American who has given the subject an unprejudiced study.
For him it has simply become a question whether these advan-
tages are worth the cost and trouble which it would take to
transfer the immense commercial and industrial system of
these countries from one standard to another.
But the masses do not look upon the subject in the same

light. They are contented with what they have, because they
have never felt the need of anything better. The new names
are "Greek" to them, and even the decimal system looks sus-
piciously meaningless. The British are peculiarly tenacious
of old customs, as are Americans of what they regard their
personal rights. No Parliament or Congress would care to
show its strong hand and use its constitutional right to take
the decisive step in the face of such opposition by the major-
ity of the voters. Compulsory adoption of the metric system
in this country, as in England, depends upon the people, and
there will be no public demand for it as long as its value is
beyond the comprehension of the masses.
The question may be asked: Why is it, then, that the intro-

duction of the metric system has been so thoroughly success-
ful in other countries? It is certainly not that the Anglo-
Saxon mind is more dull or less susceptible to new ideas. On
the contrary, it is, perhaps, the characteristic energj- of the
race which has been one of the barriers to the new system: to
do the work of a lifetime in a couple of years.
The answer to the above question will, instead, be found in

the history of each nation, in the political events of the time
at which the change was made. In the restless period follow-
ing upon the revolution and the advent of Napoleon, the vola-
tile minds of the French people were ready for anything which
would assist In overthrowing the old conditions. New social

habits, new governments, succeeded one another. The map
of Europe was remodeled. New coinage was introduced, and
even the reckoning of time was meddled with. What could be
more natural than that the new system of weights and meas-
ures should meet with fav^r? But in spite of Napoleon's edicts
and the revolutionary spirit of the time, it took France 40
years to settle down to the undisputed use of the meter.

In Germany the change came with the new empire. A com-
mon unit was needed to promote interstate traffic and trade
between the many principalities constituting new Germany,
and for that purpose the victors brought home the meter from
vanquished Paris at the end of the Franco-German war.
The history of many other metric countries also shows that

the time of change was not arbitrarily chosen, but was con-
nected with other important events. The public was pre-
pared for the change either by circumstances or by a paternal
and far reaching government. In countries previously possess-
ing well developed systems of weights and measures, the tran-
sitional period was of sufficient length to avoid unnecessary
hardships and expenditures.
The writer has had the fortune, or perhaps the misfortune,

to live successively in two countries during such periods of
transition, and for the purpose of illustration it may be inter-
esting to relate the developments connected with the evolution.
The time allotted for the purpose was in one case 10, in the
other 8 years. Each one of these countries was up to that time
following a system of foot and pound but slightly varying
from the English standards.
The first indication of the advent of a new system came

from the schools, the educational branch being under full gov-
ernment control. In the primary schools the children were
taught the metric system before the intricacies of the old sys-
tem were explained, and in the higher grades and colleges
mathematical examples were worked on the metric basis.
Within a year enterprising publishers put on the market metric
editions of mathematical and other text books affected by the
change. The new idea took root at once and throve in the
fresh minds of the pupils, and later when these thousands of
adherents to the new system were turned out in the world,
year by year, the popularity of the system was assured. But
the great mass of people, who were already beyond the reach
of the school, had to be converted in the meantime.
The next step was in the form of an object lesson. On all

the government railroads the distances were remeasured and
kilometer posts put up in addition to the old mile posts. On
station buildings the distances in kilometers were added. In
the country districts such public highways as had old mile
posts were next suppued with new ones, leaving the old ones
undisturbed. These steps gave the traveling public, the rail-
way men, the farmers, opportunities for comparison and re-
flection.

About this time new foot rules, weights and scale balances,
graduated on both systems, also began to appear, and adver-
tisements in the form of calculated converting tables and me-
chanical converters were freely distributed. People began to
be educated up to the point of change.
The following year all applicants for position in the civil

service were required to be thoroughly familiar with the metric
system, and private employers soon followed lead. The sys-
tem began to be tested. People bought silk and ribbons by the
meter in the dry goods stores, coffee and tea by the kilogram
in the grocery, and called for a liter of beer at the restaurant.
It soon became a fad. You were not up to date if you didn't
handle the meter system with perfect familiarity. Four years
had passed, not a single compulsory step had been taken to
inconvenience the public, and yet from all outward signs the
country was on a meter basis.
The next step was to put the postal, railway and custom

tariffs on the same plane. When they were introduced there
was no confusion or interruption; they fitted right in with the
situation, and everybody understood them and was expecting
them.
So far no change had apparently been made in the manufac-

turing industries. Dimensions of new machines and tools be-
gan to be evened up to avoid fractional milimeters wherever
possible. Screw taps and reamers were named after their
nearest metric size, but master gauges and test blocks were
not, as a rule, interfered with. The rolling mills altered their
rolls imperceptibly as new ones were needed. There was no
abruptness, no interruption, and the extra expenditure was
compensated for by the time saved in making calculations and
estimates, or in keeping shop and material accounts.
Before the period of transition had expired the metric sys-

tem had infused trade and commerce, and become part of the
national life. But the evolution had taken place under the
guiding hand of a centralized government, which controls
schools, railroads and telegraphs, and exerts a subtle influence
over all other public institutions.
In the United States the conditions are so vastly different

and the undertaking of such magnitude, that the problem
could not be treated in the same manner. It is doubtful
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whether the national government could do much more than it

already has done. In 1866 an act of Congress authorized the use
of the metric system. The two standard meters, Nos. 21 and
27, and the two standard kilograms, Nos. 4 and 20, which Pres-
ident Harrison officially received in 1890, are the prototypes
of the only measures and weights made lawful in the United
States. The treasury department has so recognized them, by
defining the yard and the pound as certain parts of the stand-
ard meter anu kilogram. In 1893 Congi-ess adopted a standard
metric sheet metal gauge, which has since Deen used exclu-
sively for fixing duties and taxes levied by the United States.

What more can be done by a government which is depend-
ing on a majority of the people for its existence? It has legal-

ized the use of the meter and adopted it for its own need, as
far as it is possible without interfering with the commerce of
the country. For those that want to use the system it is there,

and pharmacists, electricians and some other classes have
availed themselves of it for professional use. But the vast
multitude do not at present ask for it, and Congress does not
legislate except in accordance with the wishes of the ma-
jority.

Until public opinion is favorable to the change it is, there-
fore, impossible to see how any practical advance can
be made for the metric system. Some great event of national
importance may occur, either in this country or in England,
which may throw another light upon the subject, and if it

should cause either one of these two great nations to feel that
the time had arrived for making the change, the other would
soon follow.

American export trade is certain to be extended as a direct
result of the present war, no matter what the foreign policy

of the country will be. That the future relations with Spain's
former colonies would not necessarily have any influence on
the weights and measures of this country is shown by a state-

ment made last year before the British Institution of Civil

Engineers, that England's trade with her colonies and with
the United States is only 10 per cent, of her total foreign com-
merce, the other 90 per cent, being principally with metric
countries. In the same manner this country will develop its

trade in the new markets in proportion to its advantages in
location and facilities, regardless of the metric system, but in

the face of the strong competition with English, French and
German producers the adoption of that system would greatly
assist American exporters. The manufacturers in England,
who have adopted the metric system, have done it for similar,
purely commercial, reasons.

It is not for the exporters or shippers to revise the country's
system of weights and measures, however, except as far as
concerns their own use. Nor is it for the railroads to base
their rates and tariffs on units unfamiliar to their customers.
It is a matter for the whole population to decide, and as long
as the majority of the voters do not see how they could gain
anything by the change, they will have none of it.

It remains, then, for the believers in the metric system to
work for a i-eversal of the majority's opinion, to create a fa-

vorable sentiment for the new measure among the masses.
It is not the object of this article to point out how this may
be done, but suffice it to say, that here, as in other countries,
the school is the first place where the seed should be sown. True,
the schools have for years taught the metric system, but not
for practical use, not on the same level as the English, but
more as a sort of a side issue, a curiosity, which has been
forgotten as soon as the school door closed behind the pupil.

In England there is a steadily growing society for the pro-
motion of the metric system, and the suggestion is made that
such an institution in this country might possibly bring to-
gether the friends of the system in all walks oZ life, in the
educational branches, in railroads, manufacturing and com-
merce. By concerted action such a society might succeed to
take one step after another, and to gradually lead the masses
up to the point where legislative action could be taken with-
out opposition.

[The attention of our readers is directed to the fact that the

American Metrological Society was organized in 1873 for the

purpose suggested by Mr. Grafstrom. Its present officers are:

President, Prof. T. C. Mendenhall, who is President of the Wor-
cester Polytechnic Institute and was formerly Superintendent
of Standard Weights and Measures of the United States Gov-
ernment; Secretary and Treasurer, Prof. J. H. Gore, Columbian
University, Washington, D. C. We also direct attention to the
communication by Prof. T. C. Mendenhall on another page of

thu issue. It should be stated that the American Railway As-
sociation has considered the subject of the metric system and
V, ill take it up in the form of a committee report at the next
convention.—Editor.]

THE FUTURE DEVELOPMENT OP THE LOCOMOTIVE.*

By Maurice Demoulin, Engineer.

The locomotive is at present in most countries undergoing
an interesting evolution, tending to make it a more suitable
instrument for hauling increasingly heavy loads at higher
and higher speeds; in other words, to increase its actual
power, its power per unit of weight and its stability. The lim-
itations due to the strength of the road and bridges or to
the gage and clearance, to the minimum permissible radius
of curves, to the length of turntables and to other special cir-
cumstances combine to render the problem more difficult every
day. But up till now the locomotive has fulfilled all require-
ments and has developed in proportion to the traffic. And
if we were tempted to believe that it had almost attained the
extreme limit and that its further development was stopped
by the restricting circumstances with which it is surrounded,
we need only cast a glance at what is happening on the other
side of the Atlantic, and we shall be convinced that the limi-
tations are of a very elastic nature, and that they can be con-
siderably stretched. We find, moreover, especially in France,
Belgium and Austria, tendencies similar to those which have
lately led to such remarkable changes in American engines.
It is therefore not without interest to see. in a general way,
what these tendencies now are and to what types of locomo-
tives they may lead, types which will besides vary less and less

according as, in the future development of the locomotive, the
dimensions of its principal parts reach determined limits.

In short, the variety of types ought to decrease as the difficul-

ties met with in the arrangement of their parts increase. For
instance, when in 4-coupled engines the dimensions of the fire-

box grow to a given extent, there remains only one, or at most
two, methods of arranging the fire-box relatively to the wheels;
similarly when the diameter of the cylinders exceeds a certain

limit, they cannot be placed inside the frame plates, and con-

Fig. 1.—Development of the Modern 4-Coupled Locomotive.i'-

sequently the inside cylinder arrangement, at present much
in use, must disappear.

It is necessary to differentiate between increases of absolute
power and increases per unit of weight. If the absolute power
only of a locomotive be increased, its weight becoming pro-
portionately greater, heavier loads could, it is true, be hauled
at given speed, but the maximum speed possible would not be
greater, for this could only be attained by increasing the
power per unit of weight.

I mean here by power the work which a locomotive can do,

and not merely, as is sometimes meant in railway parlance, the
capacity an engine possesses of hauling a load; in other words,
I am considering the power developed on the pistons, or at the
rim of the wheels, or at the draw bar, and not exclusively the

amount of tractive effort, more or less apart from all idea of

speed.
The increased power per unit of weight may be attained by

fX-Jl

Fig, 2.—Development of Modern 6-Coupled Locomotive.

the reduction of dead weight without the total power of the
motor being altered.

An increase of the absolute power and in the power per unit
of weight at the same time may be attained by greater econ-
omy (in consequence of a better utilization of the heat pro-
duced) and by increased steam production in the boiler.

An increase of the absolute power alone can be effected by
increased capacity of the boiler and cylinders.

Improvements in the quality of metal used can only be re-

garded as a means capable of increasing, quite indirectly, one

•From a paper tn the Bulletin of the International Railway
Congress.



September, 1898. AND RAILROAD JOURNAL. 291

of the two above-mentioned powers, and then only In conse-
quence of the greater economy thus obtained. RnKinos can
in thi.s way be made more flexible and be made capable of con-
taining in tlieir boilers a greater quantity of potential energy.
Wo will now discus.s, as briefly aK posaible, how and to what

exlont cngine.s can under present conditions be made more
powerful and less heavy.
Increase in an engine's absolute power depends upon the

boiler. It is easy enough to increase the cylinders as much as
one likes and construct the other moving parts in proportion,
Init to increase the power of boilers is far from being so
easily managed, although we are, at least in Europe, far from
having attained the extreme possibilities which, owing to the
increasingly general tendency to raise boilers, have been ex-
tended far beyond the limits that it formerly seemed rea.son-
able to expect.
When the flre-box comes down between the frame plates its

outside measurement must be a little less than the distance
between the frame plates, or about 4 feet 7-16 inch, and this
must be further reduced by some IVi or 1% inches if the flre-

box is to be situated between the horn plates of one of the
axles. If the frame plates are outside the wheels, a practice
once very common in Europe and still usual on the Belgian
state railroads, the width of the flre-box is no longer limited,
but by external measurement may be easily made about 4

feet 1% inches. Besides, the axle boxes and their slides, which
are outside, no longer interfere, and this permits of the flre-

box ring being put nearer the axle beneath it, and, as the
height of barrel remains the same, the flre-box can be made
deeper.

But, as the fire grate cannot be made indefinitely longer

—

the maximum length being limited, through its being neces-
sary to allow of free enough action of the fire, to about 9 feet

2% inches, though as much as 10 feet 2 inches has been tried
—it is impossible, when the flre-box reaches between the
frame plates, or only between the wheels, to make the grate
area appreciably more than 32 square feet. A grate surface
such as this is obviously sufficient with ordinary fuel to de-
velop enough power to haul the heaviest and fastest trains at
present run, but it would not be enough to do the work if

less good or very small coal, or coal such as anthracite, were
used. It will not suffice as soon (and the day may soon come
as it becomes necessary to run heavier and faster trains and
to go up gradients at higher speeds. The necessary power
will be deficient, inasmuch as the rapidity of combustion can-

a-jL

Fig. 3.—Development of the Modern 8-Coupled Locomotive.

not be proportionately as great on large grate surfaces as
on small ones. Three times as much fuel will not be con-
sumed on a grate with an area of 32 square feet as on a grate
with an area of 11 square feet. The way in which the fire is

kept up and the method in which locomotive fire-boxes are
arranged, the quality of the fuel remaining constant, tend
to reduce the quantity of coal that can be burned per unit
of time and per unit of grate area if this be increased.
As soon as the grate area exceeds a certain figure we must
expect to find a reduction in the power it is capable of de-
veloping per square foot. This is all the more so in that fire-
boxes with considerable grate area are as a rule less deep
than others, because they must be above one axle or even
above the trailing wheels, and it is a recognized fact that
rapid combustion can only be successfully obtained in deep
fire-boxes fitted with a brick arch and in which there is a
strong draft.

The only way in which the grate area can be made greater
than about 30 square feet, or at most 32 square feet, is to
enlarge the grate itself beyond the limits dependent upon
the distance between the frame plates or tires, and to do this
we must fix the flre-box ring high enough to enable it to lie

either above the frame plates or above the wheels. If the
fire-box is situated completely above the frame plates, it can,
consistently with the continued use of inside frames, be
made as wide as in the case of outside frames. There is

thus but little gained, and to make the alteration of much
avail the grate must be put above the trailing wheels, which
makes it possible to have the fire-box as wide in outside
measurements as the available clearance allows. This is noth-
ing new, for it was tried before by Mr. Petiet in France and
shortly after in Belgium by Mr. Belpaire. who has made it

a current practice during the last fifteen years. In the United

States Mr. Wootten has gone a step further, which has en-
abled him to use a grate area of 86 square feet In some very
powerful engines burning anthracite coal.

In Belgium they have confined themselves to applying the
enl.-irged flro-box to engines with coupled wheels 5 feet 7
inches in diameter, or to express engines in which the flre-
box only extended above a carrying axle mounted on wheels
of small diameter, the fire-box not being enlarged In the part
lying between the coupled wheels. This, however, necessi-
tated having the center line of the barrel about 7 feet 10%
inches, or 8 feet % Inch, which was at one time exceptional
in Europe. In America they have gone still further; this
arrangement Is now used In 4 or fi-coupled express engines,
with a wheel diameter of from C feet 2% Inches to 6 feet (i%
inches. The fire-box ring is th\is as much as G feet 10 11-16
inches above rail level, and the center line of the boiler 8
feet 10 5-16 inches. Despite all this the fire-box is exceed-
ingly shallow, and Is hardly suitable for burning poor coal;
and yet we must not lose sight of the principle that the lo-
comotive, which ought to be kept as light as possible, ought
also, if speed is to be increased, to be less heavy per unit of
power, and it is essential to maintain rapid combustion in
the fire-box unless the increased grate surface is intended
to allow of poorer fuel being used, which is not what we are
here considering. To accomplish this it is absolutely neces-
sary to have the fire-box deep enough, and this cannot be
done under the above circumstances without raising the
boiler and center of gravity to an impossible extent, not to
mention that the height of bridges would not always permit
of such a large boiler.

It appears, therefore, as if In future engines, designed to

have very large grate areas and Intended, we repeat the point,

to have increased power, but not to allow of Inferior fuel

being used, we shall have to resort to arranging the axles
after the fashion adopted by the Belgian state railroads for
their engines of class 12, and which for more than twenty
years has been customary with the Orleans Company. But
it will also be necessary to make some alterations with a
view to making the stability proportionate to future Increases
of speed. The two coupled axles will be carried under the
barrel, the trailing wheels being in front of the fire-box,

which it will be possible to make as large as the loading
gage allows of. A pair of carrying wheels whose diameter
does not exceed 4 feet 314 inches will be situated under the
grate, and the front of the engine will be carried on a bogie,

which will be all the more necessary because the cylinders,

owing to their large diameter, will have to be outside. We
thus arrive at an arrangement, shown In Fig. 1, which
seems to meet all requirements.
The two coupled axles are very close together, but this

will only tend to favor high speeds, because the coupling rods
are less strained by centrifugal action. The absence of wheels
of large diameter will permit of our making the flre-box as
extensive as the clearance permits of. The leading bogie
insures stability and allows of the weight being distributed

properly. In this way express locomotives can be constructed
with a grate area of as much as 65 or 75 square feet (6 or 7

square metersi and having a heating surface of about 2.380

square feet, while the barrel, owing to the height at which
it is situated, can be of as large a diameter as required
without our having to consider what is the distance between
the tires of the coupled wheels, whether their diameter be 7

feet 2% inches or more. An engine such as this would weigh
from 65 to 68 tons in working order, and would, we believe,

be capable of hauling express trains weighing 400 tons at an
average speed of 46.6 or 49.7 miles an hour on main lines

with average gradients.
Locomotives of this pattern, which would seem to consti-

tute the latest and most powerful type of 4-coupled engine,
are already beginning to be taken up in the Tfnited States
Philadelphia and Reading, and Chicaso. Milwaukee and St.

Paul railways') and thev will find increi-ed favor in Europe in

proportion as the weiprlit of express trains increases while the
speeds are far from being reduced.
When the diameter of the driving wheels is kept below

about 5 feet S% inches the fire-box mtist still be of a fair

depth, and as the axis of the barrel can. without incon-
venience, be as much as 9 feet 2^ inches above the rail, the
enlarged fire-box can be situated above the coupled wheels,
and no special arrangements are necessary either in the case
of 6 or 8-coupled engines unless It be the use of a leading
bogie or Bissel truck, which is needed to carry the addi-
tional weight due to the increased power of the boiler, so as
not to make the load per axle too high. We thus come back
to the recognized types, shown in Figs. 2 and 3.

We trust soon to be able to show by what means we may
hope to extend the limits, wide as they still are. within which
this class of engine Is confined, and to show the possibility of
building engines capable of developing as much as 2.500 indi-

cated horse power.
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IRON SIGNAL POLES ON THE
C, M. & ST. P. RY.

The large increase in the

number of safety appliances in-

troduced by the railroads of

late years has resulted in a very

great advance, not only in re-

gard to certainty and precision

of operation, but also in the

matter of permanency of con-

struction, with its resulting

economy in the cost of mainte-

nance. In no one direction can

it be said to have advanced

more than in the use of con-

crete and iron in substitution

for wood. From a life of about

six years, which is the average

for wooden posts embedded in

the ground, construction has

advanced until now there is rea-

son to believe that the probable

life of the material used will he

vastly Increased. With most

roads in this country signal

worli is of very recent date, so

that the life of the material

used was not considered as long

as the desired stability of con-

struction was secured. With the

giving out of the wooden parts,

however, and their compara-
tively short life the cost of

keeping the work in good con-

dition became manifest.

Among the first to advocate

the giving up of wood, wherever

other material could be con-

veniently used, was Mr. H. D.

Miles. Signal Engineer of the

Michigan Central Railroad, who
read a paper on this subject be-

fore the Railway Signaling Club
about two years ago, giving the

results of his experience. While
the roads have been rather slow

in going into it. they have now
progressed to such a point that

the signal companies are pre-

pared to furnish this class of

work, and they are looking into

the subject with the idea of

making it their standard prac-

tice. The subject of iron poles

in place of wood is now under

consideration before the Signal-

ing Club with a view to recom-

mending standard dimensions

so that uniformity of design

may be secured. At present

each road gets out its own de-

signs and the ones here shown

are adopted by the C. M. & St.

P. Ry. as standard, having been

prepared by Mr. W. H. Elliott,

Signal Engineer of that road.

The drawings show the ex-

treme simplicity of the design,

the ease with which changes in

connections can be made in the
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field being readily seen. In place of the usual 10 by 10-inch

wooden pole a pole made of 4, 5 and 6-ineh pipe, having

swedged joints 18 inches long, is used for the mast, one 32 feet

long weighing but 550 pounds, and one 38 feet 660 pounds. The
fittings, on which there is little machine work, are made to

clamp the pole instead of screwing to it, the cap c;isting to

which the huldcr is fastened and through which the shaft to

hohl the arm plates is carried being slipped over the end of

the polo and the joint filled with lead and calked, which gives

an efficient yet easily made fastening.

It is on account of this fact of the easy method of fastening

the different fittings to the pole that the cost of the 32-foot iron

pole is brought down to about the cost of the same pole made
of w(H)d, for, while the pole itself costs one-third more than the

wood, and the fittings for the Iron iwle are heavier, there is so

little skilled labor required that the cost of fitting up is much
less. For the 38-foot pole complete the cost is about $4.00, or 10

per cent less than wood, so that not only is the first cost, but

also economy of maintenance, in favor of the use of the iron

pipe pole.

The poles after being set in the ground are packed in around

the bottom with concrete to make a block about 12 inches

square to give a stable base and support the pole without loose-

ness in the ground. That this is large enough to hold the pole

firmly in place has been clearly proved from the large number

now in service, none of which have given any trouble in this

respect. To prevent rusting at the top of the cement wherever

possible the concrete is brought above the ground to give a

good slope and cause the water to drain off. When erected

the poles present a remarkably fine appearance and are quite

an improvement on the wooden ones. They are painted white,

the same as the wooden poles, and seem to be as easily seen.

In the design of the bracket and offset poles the novelty in

the departure from the use of wood is really less than with the

straight pole, as such work has generally been made of iron.

Although the actual cost cannot be given, as none have as yet

been completed, it can be stated from careful estimates that

their cost will be but little more than that of wood. The built-

up poets and cross-arms only, such as can be contracted for

with bridge building firms, weigh for the bracket pole 2,000

pounds and for the offset pole 1,990 pounds, which, at 2.2 cents

per pound, makes the cost of poles, without 4-in'ch pipe or fit-

tings. $44.00 and $43.78 respectively.

As will be seen by an examination of the cut, the post is

built up of four 2% by 2% by % inch angles, the lacing being

put on the outside and the post made straight so that the lacing

strips will be of the same length and the rivet holes evenly

spaced. For economy in construction none of the cross-arms or

braces, with the exception of the two braces on the offset pole.

are bent, the castings to hold the pipe posts being made wide

enough to act as fillers and allow the several parts to be firm-

ly bolted together. Using the same design of post for all

bracket and offset poles, irrespective of the number of blades,

reduces greatly the number of posts to be carried in stock, and
with a few posts on hand almost any arrangement of signals

may be readily secured by putting on the necessary fittings.

These fittings are, for the most part, the same as those used on
the pipe poles, or are of the common interlocking fittings, so

that the parts necessary to fit up any kind of pole can be

easily kept on hand. The matter of renewals in case of dam-
age is also easily provided for, but few special pieces being re-

quired.

QUESTIONS ON TTPKS OF WAHSHIPS.

Mr. Charles H. Cramp, President of the Wm. Cramp &
Sons, ship and engine builders, recently contributed the follow-

ing views In regard to vital questions about warship construc-

tion, not yet settled, to the "New York Commercial:"
"The three cardinal points to be covered in a warship are

offense, defense and sea-keeping power. The advantage of

speed for both the Spanish and our own navy was much im-

paired by the condition of the ships, all of which were much
iiampercd by barnacles. The ships were foul, and none of them
could probably make moi-e than half of the speed which they

made when they were fresh from the yards and with clean bot-

loni.s. The last battle (Santiago) has not settled the question of

the battleship against the cruiser, tor the reason that I have
just mentioned, and tor the further reason that American gun-
ners were much the better mark.smen.

"The thoroughly satisfactory way In which the turrets of

the vessels engaged worked is a source of great satisfaction to

me. The problem of the turret was an important factor to be

demonstrated In its application to modern warships, and this

naval action has settled that question. It is impossible to give

an accurate opinion on the technical aspect of the case until

full details ore obtainable, but one thing seems clear and that

is that the gun and the man who works it are the great factors

in a naval engagement."
The torpedo boat question he regards as still open. Our navy

has not had the opportunity to demonstrate what It can do with

these boats, and the failure of the Spaniards to do effective work

with their torpedo bouts and torpedo boat destroyers is no in-

dication, he thinks, that our men would make a like failure.

THE APPLICATION OF ELECTRICAL MOTORS TO MA-
CHINE TOOLS.

Since 1892 the Mulhausen Grafenstadten-Belfort Engineering
Company have given special attention to the problem of using

electric motors for the driving of machine tools, and a series

of tests was made to find the best arrangement for varying the

speed while obtaining the maximum possible efficiency. After

general remarks concerning the various speeds and gears re-

quired for different types of machine tools, the author pro-

ceeds to describe actual tests of three methods of transmission:

1. Disk and plate. 2. Sellers friction. 3. Belt of trapezoidal

section. In the first section the following were tested: a, sole

leather on cast iron; b, compressed paper on cast iron; c,

lignum vitse on cast iron; d, hardened steel on cast iron; e,

and the Sellers disk with cast iron on gun metal.

The electric apparatus consisted of a shunt wound motor for

110 volts and 3 horse-power at 1,200 revolutions per minute, a

voltmeter for 120 volts, an ampere meter to read up to 7 am-
peres and one to read up to 25 amperes, with switches and ad-

justable resistance. The mechanical apparatus consisted of a

bed plate carrying two Sellers bearings carrying a shaft, upon
which was fixed a pulley with a Prony brake, a speed counter

pulley and a lever arrangement to measure the end pressure

exerted upon the driving gear. The pulley of the Prony brake
ran in a bath of soap and water. The whole apparatus was de-

signed to enable the co-efficients of friction of the various

transmission mechanisms to be readily obtained. The whole
of the calculations are given at great length, and finally the

results are collected in tabular form and the values are given

for horse powers varying from 0.5 to 2.5. From these the fol-

lowing results for 2 horse-power may be selected as fairly

typical:

CoefBcient
of

E. H. P. B. H.P. friction.

2.961 2.130 0.339

2.761

2.761

2.113

2.115

0.420

0.352

Kffl-
ciency.
n Tio'j /Disk and roller, leather on
"'^^'>

\ cast iron,

n 7(Ui /Disk and roller, compressed
\ paper on cast iron

.

n -co* (Disk and roller, lignum-vitte
u./bK8

<^ on cast iron.

From the series of results given in the original the author
concluded that the disk and roller are suitable, under certain

conditions, for altering speeds for motors up to 2 horse-i)ower.

With respect to Sellers disks, the author concludes that the

efficiency is lower than that of the disk and roller, but that

the apparatus may be used for small powers at speeds not ex-

ceeding 1,000 revolutions per minute. The experiments on the

transmitting powers of leather belts of a trapezoidal or wedge
section are compared with similar results obtained for ordinarj'

fiat leather belts. The belt groove has sides inclined to one
another at 40 degrees. The belt speeds were 1,236, 2,472 and
4,944 feet per minute. With the apparatus in question it was
not possible to obtain the co-efficient of friction for the belts,

but it was clearly proved that their efficiency was far greater

than those of the other methods already described. The author
describes various forms of machine tools, and points out how
much less room speed cones for wedge shaped belts take up
than cones for ordinary belts.—Inst. C. E., Foreign Abstracts.
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COnnUNICATIONS.

ADVANTAGES OF RELATIVELY SMALL GRATES.

Editoi- "American Engineer":

I -was very much interested in a letter in regard to grate sur-

face on page 260 of your August number. It carries out ex-

actly wliat I have always held, and I believe I was the first to

"preach" the question of grate surface in season and out of

season. The Master Mechanics are all right when they call for

large fire boxes to burn the bituminous coals, but the large

fire boxes do not necessarily involve large grate surfaces. Some

of the engines we are running now we have blocked up fully

three feet in length of the grate surface, and are letting in an

amount of air over the fire that would astonish the average

Master Mechanic.

One engine which we have recently fitted up for lignite car-

ried her train up a one per cent, grade with the fire box door

open the whole time, showing that quantities of air could be

used without cooling the flues.

C. M. HIGGINSON,
Assistant to President A., T. & S. Fe Ry.

Chicago, August 3, 1898.

THE GOVERNMENT AND THE METRIC SYSTEM.

Editor "American Engineer:"

I have read the proof of Mr. Grafstrom's article entitled A

Chapter in Metrology" with much interest. In the main. I

think his views are very reasonable, but I differ with him m his

conclusion that the Government cannot at present properly take

further steps in reference to the Introduction of the metric sys-

tem. ,.

,

,

There Is one very important step which is quite possible, and

provision for which is made in a bill already before the Com-

mltlee on Coinage, Weights and Measures in Congress. I refer

to the official adoption of the metric system of weights and

measures by the Government itself. I do not mean the simple

adoption of the meter and kilogramme as final standards, which

has already been accomplished; but I mean the official use of

the metric system in the custom houses and in all other opera-

tions with which the Government has to do, except, as is pro-

vided In this bill, the office of Land Surveys, in which at pres-

ent at least, it would appear to be wise to continue the pre-

vailing units. For several years the officers of the Government

in the several bureaus which would be affected by such legisla-

tion have been practically unanimous in their desire to have

the metric system adopted. All customs officers know that its

adoption would be the means of preventing many annoying

errors that are now continually made In the translation from

the metric system to our own, and that it would greatly simplify

all operations relating to importation, and undoubtedly create

trade with metric-using nations. This step the Government

might easily at any time take. It would do more, in my judg-

ment, than anything else to bring the metric system to the at-

tention of the general public, and would result In a very short

time In a good degree of knowledge of the system on the part

of the commercial public, together with a desire on their part

to have the advantages of the improvement.

If this step were taken promptly, and at the same time ef-

forts were made to secure Instruction in the public schools of

the country in the metric system and Its use, I believe that its

introduction would be general in the very near future. Many

of our manufacturers are already using It; some of them are

publishing catalogues of their products in which metric units

are used, discovering, as they have, that it is necessary to do

this in order to meet the demands of foreign trade. As Mr.

Grafstrom says, the English have already found this out, and

progress along the line of metrologlcal reform is very active in

Great Britain at the present time. Tt. therefore, does not seem

at all Impossible or improbable that with the adoption of the

use of. the system by the Government Itself Its final accept-

ance by the whole people may come sooner than many would

im.agine.

It is not impossible for the Government to follow the example

of several European nations in making the system obligatory

after a certain period of years. I am very sure that, with the

adaptability and quickness of comprehension of the American

p*«ple, especially the American workingmen and those who have

to do with the smaller affairs in commerce, five or ten years'

notice of the adoption of this system would be unnecessarily

long. It must not be forgotten that in the earlier history of

our country, when we were much less prepared to appreciate

such advantages, the change was made from the English sys-

tem of currency to our present decimal system with little or no
difficulty. It has never been my idea that when the system was
adopted by the Government all use of the ordinary units of

weight and measure would immediately disappear. There
would be no harm In and no legal obstacle to the continued use
of pounds, feet and inches among those who desired to do so.

Just as there is now nothing to prevent any two persons doing
business with each other in terms of the Chinese units of weight
and measure if they so desire. In the history of our own money
system it is well known that the older units were a long time
in disappearing, but that now, after many years, they have
practically gone. No one. I am sure, would desire to see their

return. Something of this kind would be the result In the case
of the adoption of the metric system by the United States Gov-
ernment, provided ample time was given for preparation.

T. C. MENDENHALL.
Office of the President.

Worcester Polytechnic Institute, Worcester, Mass, Aug. 15,
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DRIVING AXLES AND CRANK PINS.

Editor "American Engineer":

I was much interested In Mr. Cole's presentation of the sub-

ject of "Strength of Driving Axles" In your June issue, but It

seems to me that one point of considerable importance has not

been referred to In this article. In the lower part of the right

hand column on page 202, the bending strain upon the main axle
Is considered as being caused by the piston pressure divided by
the number of driving axles, into the lever arm. or the distance

between the centre of main rod bearing and centre of Journal

bearing. This Is correct as long as the parallel rods are all well

fitted and free from play or lost motion on the pin: but If there

is any considerable amount pf slack due to wear in the crank
pin brasses of bushings, the conditions would be very much
more severe for the main axle.

Let us consider, for Instance, that there Is a certain amount
of slack In the main pin side rod bearing and possibly also In

the other side rod bearings, but either will not make much dif-

ference in the following argument. When the side rods ap-

proach the dead center, the slack, of course, Is behind the pin

in reference to the direction in which the pin Is moving, and as

soon as the steam pressure comes upon the piston at the com-
mencement of the stroke, there would be nothing back of the

l;in to help resist this load. We, therefore, see that at this instant

the total bendin.g moment on the axle will be due to the full

pressure of the piston on the pin regardless of the number of

coupled wheels on that side of the engine, and, therefore, the

main axle will be called upon to resist a proportionately

greater strain than under normal working conditions. If the

axle and driving box are a neat fit, the conditions will be worse

than if we consider them as having a certain amount of play

which would enable the axle and driving box to move In the

pedestal and help distribute the load through the parallel rods.

Therefore, it seems to us that the condition is certainly likely to

occur, as we know from experience that side rods wrill often be

allowed to run with a good deal of lost motion, and this fact

should certainly be considered In fixing upon the proper size and

material of which to make the main axle.

The same thing refers In a less degree to the subject of

crank pins treated In the May Issue, whereby the slack or lost

motion in the side rod causes the lengthening of the lever arm

of the piston pressure, and we think there is sufficient Im-

portance in this matter to cause it to be considered when de-

signing these parts of locomotives. G. H. HENDERSON,
Mechanical Engineer,

Norfolk & Western Railway, Roanoke, Va.

[A proof of Mr. Henderson's communication was sent to Mr.

Cole and we print his reply below.—Editor.]



September 1898. AND RAILROAD JOURNAL. 295

Editor "American Engineer:

I am glad of llie opportunity to answer thie question Mr.

Henderson aslis in the above letter discussing the strength of

driving iixles.

It is often better to reason from known facts and base our

conclusions upon them than to assume certain conditions which
are not so clearly established. It seems more desirable to as-

sume normal conditions for the working stresses, and keep the
fiber stress at such a low figure as to give an ample margin of

strength to resist the abnorm.al and extraordinary stresses

which may occur from time to time.

In a locomotive having but one pair of drivers the entire

piston thrust must evidently be resisted by the one crank pin

and axle. The bending moment is the thrust of the piston mul-
tiplied by the lever arm; the m.aximum fiber stress caused by

(3^

Fig. I.

this force is the bending moment divided by the modulus of sec-

tion of the axle when worn out. If the tractive force exceeds
the resistance caused by the adhesion of the wheels, slipping will

take place. In ordinary types of engines having two or moi'e

pairs of drivers, the parallel rods transmit to the other pairs of

wheels a proportional amount, so that each pair has to resist

an equal turning moment. It is a generally accepted propo-
sition that an equal force is transmitted to each pair, or that

the maximum turning moment on any pair is equal to the piston
thrust divided by the number of pairs of drivers. This fact

being established, it follows that the parallel rod prevents the
entire thrust being borne by the main axle and transmits It

equally to all the drivers. If the lost motion is excessive, or if

a lack of parallelism exists between the axles and the crank
pins, slipping will take place at every revolution to adjust the
irregularities. The stress on the main axle under these con-
ditions will be increased up to the limit of adhesion, an ex-
cess amount probably not exceeding 25 or 30 per cent, of the

normal stress.

When the crank is on the dead center the effect of lost mo-
tion in the rods or driving boxes is felt at its maximum. It is

probable that ordinarily when there is much lost motion In the
parallel rod bearings, the main axle will be also loose enough In

its box to allow the load to be distributed among the drivers as
at other portions of the stroke. There is also a certain amount
of spring or deflection in the axle and crank pin, which occurs
before the maximum stress is reached, and assists materially in

equalizing the pressure between the drivers, taking up in a de-

Fig. 2.

gree the lost motion in the rod bearing. The possibility of over-
strain in the main axle due to excessive slack in the parallel rod
bearings, was carefully considered in the suggestion that the
fiber stress should be decreased as the number of axles in-

creases.

IVTr. Henderson assumes that only the main axle is subjected
to increased stresses due to excessive slack or improper adjust-
ment, whereas, under certain conditions any of the other axles

may be required to resist considerably more than their normal
loading. Fig. 1 shows the crank pins of a consolidation engine
at the commencement of the stroke, with an equal amount of
slack In front of all the pins. This is the condition assumed
by Mr. Henderson. It is evident, however, that a slight loose-

ness In the main driving-box and spring in the pin and axle will

in most cases prevent the entire piston thrust from being resist-

ed by the main axle.

Fig. 2 shows the slack on the back of the main, second and
fourth, and in front of the first pair. Here the first axle has to

withstand an overload, unless relieved by looseness In the boxes
or springing.

In Fig. 3 the slack is back of the main, first and second, and
In front of the fourth pair, the latter axle having to withstand
the overload.

Were It a fact that the working stress on the main axle o'
a consolidation engine should be taken as the entire piston
thrust, Irrespective of the number of axles, it could be shown
by a number of Instances of engines which have been In service
for 15 or 20 years, during which time comparatively few
breakages have occurred, in spite of the fact that the assumed
stresses would figure up to 30,000 to 32,000 pounds per square
Inch for hammered iron axles, undergoing, roughly speaking,
about 12 millions of repetitions of alternating loads per
year.

The ability of wrought iron to resist repeated changes of
loading is now so well known that it is unnecessary to go Into
details, but merely to state that breakages may always be ex-
pected to occur after a few million changes of load at from
16,000 to 2r,M0 pounds stress per square inch, the former being
for reversing or alternating tension and compression, and the
latter a load applied and entirely removed, but always acting
in the same direction.

An axle under a freight locomotive is subjected to an alter-
nating stress in which the reversals, although they do not reach
the maximum yet when the engine is moving slowly and cutting
off steam at, say, 80 per cent., do reach 50 or 60 per cent, of the
maximum stress acting in the opposite direction. The breaking
stress after two or three million repetitions could, therefore,
reasonably be taken at about 20,000 pounds per square Inch for
good wrought iron. This is the breaking load for this range
of stress as opposed to the static breaking load once applied,
as seen in the testing machine, and known as the ultimate
strength of the material, neither having any margin of strength
or factor of safety, the latter breaking quickly with a single
load steadily applied and not removed until after fracture, and
the other breaking equally as surely, although not so quickly,
after the required number of changes of load have taken place.

Fig. 3.

Again, the working stress of an axle can be approximately de-
termined by the amount the rear axle of an eight-wheel engine
can withstand, the parallel rod transmitting the force and the
pin and axle being, therefore, entirely unsupported. Here in-

stances can be cited where fractures usually occurred with
iron axles when the stress exceeded 12,000 or 13,000 pounds. It
seems unreasonable, therefore, to consider it necessary to de-
sign the main axle of a consolidation engine to resist the entire
piston thrust unaided by the parallel rod, and keep the fiber
stress down to, say, 8,000 to 10,000 pounds per square inch, fig-

ures which would usually be considered the maximum safe
stress for this manner of loading. Taking the higher figure of
10,000 pounds, a mogul, consolidation or 10-wheel engine having
20-inch cylinders, steam pressure 200 pounds and a lever arm of
21 Inches (center of main rod to center of frame), would require
an axle of 11 inches diameter when worn down to the limit to

resist the piston thrust alone.

For crank pins the support of the parallel rod was duly con-
sidered. On engines having the main rod outside it Is com-
paratively small, so that the simplest method is to disregard
it and use a higher working stress, as suggested in page 125 of
the April number, and shown graphically in Fig. 6, page 154, of
the June number. The distance from the wheel face to the
center of the parallel rod is usually from 2 to 3 inches, mak-
ing the counter-moment small in proportion to the bending
moment, so that, after all, the real question is whether it is

more desirable to use the higher stress without and the sup-
port of the parallel rod. or the lower stress, when it is taken into

consideration. The latter seems to me the more rational, al-

though more complicated, method.
Paterson, N. J. F. J. COLE.

Pneumatic tubes for the transmission of mail between the
New York and Brooklyn Postoffices were put Into service Aug.
1. Tlie lubes pass over the Brooklyn Bridge, and are provided
with three expansion joints on the structure. The cost of the
plant, including the double-pipe system, was $60,000, and the
annual rental paid to the New^ York Newspaper and Transpor-
tation Co. for carrying first-class matter Is to be $14,000 for a
three-years' lease. The system is similar to that illustrated in
our issue of November, 1897, page 379.
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CONSOLIDATION LOCOMOTIVES—BURLINGTON
SOURI RIVER RAILROAD.

& MIS-

The Burlington & Missouri River Railroad has just received

one of four consolidation engines recently designed and built

by the Pittsburgh Locomotive and Car Works. They are for

freight service in the Black Hills and it is expected that they

will haul 50 per cent, more cars than the consolidation engines

now in use there are handling on the limiting grades. The

Description.

Type Consolidation
Number built Pour
Name of builder Pittsburgh Locomotive Works
Gage 4 feet 8% inches
Simple or compound Simple
Kind of fuel to bp used Bitumirous Coal
Weight on drivers liW.OOO pounds

" truclc wheels 15,200 pounds
total 181,200 pounds
tender loaded 94,200 pounds

Wheel base, total of engine 23 feet 6 inches
driving 16 feet" " total (engine and tender) 63 feet 2 Inches

Consolidation Locomotive— Burlington & Missouri River Railroad.

Pittsburgh Locomotive Works, Biiiliers.

new engines weigh 180,000 pounds and are heavier than any
hertofore used on the Burlington and are among the heaviest

ever built in weight upon drivers. Comparisons in regard to

weight and leading dimensions, which may be made by aid of

the table printed here and also that on page 1 of our January
issue of this year, will be interesting.

The new Burlington engines have 22 by 28-inch cylinders

and large boilers with the firebox above the frames and with
unusually long tubes. While the heating surface has been ex-

ceeded in earlier designs, 2,675 square feet places the engine

Length over all, engine 40 feet 4^4 Inches
" total, engine and tender 62 feet 7% inches

Ileiglit, center of boiler above rails 8 feet 9% inches
of stack, " " 15 feet

Heating surface, firebox 1S8.6 square feet
" " tubes 2,48(). 4 square feet
" "

total 2,675 square feet
Grate area 31.6 square feet
Drivers, number jf. Eight

" diameter W. 52 inches
" material of centers Cast-iron

Truck wheels, diameter 30 inches
Journals, driving axle, size 9 by 10 Inches

" truck " " 51/2 by 9 inches
Cylinders, diameter 22 Inches
Piston, stroke 28 inches

TABLE OF COMPARISON OF HEAVY LOCOMOTIVES.

Buildetand type
j

Railroad .

Total w.-in-lit...

Weiglit on drivers
Size of drivers .

.

" cylinder..
H. S. firebox ...

" total
Firebox

Grate area
Steam pressure.
Size of boiler . .

.

Kind "

.Staying.
Tubes .

.

Brooks,
simple.
Mexican
Central.

193,450 lbs.

14o,2(XI lbs.
49 in.

21 X 26
218 sq . ft.

2,803 sq. ft.

37?iin.xl20in.

31.45 sq. ft.

180
78 in.

Belpaire.

412, 2 in. diam.
X 12 ft 1J4 in.

Schenectady.
compound.

N. P. Ry.

186,000 lbs.
IbO.&m lbs.

55 in

.

23 >: 34 > 30
206 51 sq. ft.

2,943.41 sq. ft.

42in. x]20,'Ein.

35 sq. ft.

200
72 in.

Extended
wagon top.

Kartial

.

332, 314 in. dia.
X 14 It.

Pittsburg,
simple.

B. & O. R, R.

168,000 lbs.

152,800 lbs.
54 in.

22 X 28
183.64 sq. ft.

2,315,64 sq. ft
41 in. X 115 in.

32.7 sq. ft.

ItO
64 in.

Extended
wagon top.
Radial.

246, 214 X 14 ft.

8J?in.

Pittsburg,
simple.

D., M. & N.
Ry.

160,000 lbs.
144,000 lbs.

50 in.

22 X 28
169.5 sq. ft.

2,318.7 sq. ft.

42^ X 121 in.

35.5 sq. ft.

160
72 in.

Straight.

Radial.
272, 2M X 13 ft.

6 in.

Baldwin,
simple

Buffalo &
Susquehanna.

163,.550 lbs.
147,250 lbs.

51 in.

22 > 26
189.5 sq. ft.

2,244 sq ft.

42 X 121.8 in.

a5.3 sq. ft.

180
72 in.

Straight.

Radial.
260, 2H X 13 ft.

Schenectady,
simple.

D. & I. R. R. R

169,000 lbs
139,000 lbs.

54 in.

22 X 26
189.7 sq. ft

2,402.3 sq. ft

4154 in. X m%
in.

34.5 sq . ft.

180
72 in.

Straight,

Radial.
280, 2J4 X 13 ft.

6 in.

Brooks,
simple.
Great

Northern.

X 3

212,7.50 lbs
172,000 lbs

55 in.

21 X34in.
235 sq. ft.

3.280
10 ft. 4 in.

ft. 4K, in.

34 .sq. ft.

210 lbs.
78 in

.

Belpaire.

376, 2!4in.dia.
Xl3ft. 105^in.

Simple.

R. R. H-5.

208,000 lbs.
186,000 lbs.

56 in.

23H X 28 in.

197 sq ft.

2,721 sq.ft.
10ft. X loin.

33.3
185 lbs.
71 in.

Belpaire.

306, 2J4 in X
14 ft.

Pittsburgh,
simple.

B. & M. R.

181,200 lbs.
166,000 lbs.

52 in.

22 X 28 in.
188.6 sq. ft.

2,675 sq.ft.
9 ft. 6 in. X 40

in.
31.6 sq. ft.

180 lbs.
74 in.

Belpaire.

292, 214 in. X
14 ft. 61^ in.

among the largest in this respect. In considering the weight
of the engine it should be noted that all but 15,200 pounds
comes upon the driving wheels for useful adhesion. Among
the noticeable features shown by the photograph are extended
piston rods, a comparatively short front end, a separate dome
for safety valves and whistle, alligator crossheads, automatic
couplers. These engines have been built under the direction
of Mr. G. W. Rhodes, Superintendent of Motive Power, Chicago,
Burlington & Quincy Railroad.

The following table gives the leading dimensions:

Valves Richardson Balance
" greatest travel 6 inches
" outside lap % inch

Boiler, type of Belpaire
" working steam pressure ISO pounds
" maJterial in barrel Steel

diameter of barrel 74 inches
Firebox, length 9feet6inches

width 3 feet 4 inches
Tubes, number 292

outside diameter 2% Inches
length over sheets 14 feet 6% Inches

Tender.
Tank capacity for waJter 5,000 gallons
Coal capacity 17,500 pounds
Type of truck spring Bemi-EUiptic
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Diameter of truck wheels 87 Inches
Diameter and length of axle Journals 4% by 8 Inches
Distance between centers of Journals 6 feet 3 Inches
Diameter of wheel fit on axle 3% inches
Diameter of cemer of axle 4% inches
Dength of tender frame over bumpers 22 feet 3V4 irrches
licngth of tank 19 feet
Wldith of tank 9 feet 6 Inches
Typo of back drawhead M. C. B. Coupler

MECHANICAL DRAFT.*

By W. B. Snow.

The substitution of the fan for the chimney as a means of

draft production marks a distinct advance in the convenience
and economy of steam generation.
Mechanical draft may, in stationary practice, he applied lit

either of two ways: First, by forcing the air into a closed

ashpit, and maintaining therein a pressure in excess of the
atmosphere; and second, by exhausting the air and gases from
the flue or uptake and thereby creating a partial vacuum, which
causes a constant inward flow of air in the combustion cham-
I)er. The former is designated as "forced draft" and the latter

as "induced draft." Under certain conditions a combination of

the two methods may be found desirable. The natural result

of the application of a centrifugal fan in either manner is to

render the draft conditions positive at all times. A fan of the
disc or piopeller type is entirely inadequate for such work.
On the erection of a chimney the first matter to receive con-

means of a chimney. The economic value of this and the pre-
ceding features of convenience will be considered as we pro-
ceed.
We may now turn to the distinctly economic aspects of the

installation of mechanical draft, and of necessity these must
be considered relatively to those incident to the use of a chim-
ney. Employed solely as a means of creating air movement
the chimney is most absurdly inefficient. It may be readiy
shown that under the ordinary conditions of boiler practice
an engine-driven fan will move a given amount of air with the
expenditure of about one-seventy-flfth as much power. This
immense advantage of the fan over the chimney may be turned
to good account by introducing proper devices for transferring
the heat of the gases to the feed-water or to the air supplied
to the fire, and the ga.ses may, with fan draft, be cooled to a
temperature far below that which could be attained with a
chimney without too seriously reducing its draft. Tests of nine
large boiler plants equipped with economizers and mechanical
draft are reported by Roney to have shown on an average a
saving of about 14 per cent. In connection with a plant of such
size the steam required for the operation of the fan, with an
efficient engine, can be kept within 1 per cent, of that gen-
erated by the boilers to which it is applied.
Custom and the expense of high chimneys are, doubtless,

responsible for the comparatively low combustion rates which
prevail in most steam plants. It may be fairly stated that to

double the rate of combustion on a given grate area, it is neces-
sary to make the chimney about three times as high, at a cost

Boiler of Consolidation Locomotive—B. & M. R. R. R.

sideration is the foundation. This always represents a com-
paratively large, and in the case of unstable ground an ab-
normally excessive proportion of the expense of the entire
structure. A fan, on the other hand, is relatively light, re-
quires no expensive foundation, and may in many cases be lo-
cated upon the top of the boilers.
The portable character of a mechanical draft apparatus ren-

ders it not only valuable as an available asset, when it is no
longer required in a given location, but makes possible its re-
location or arrangement in a manner that is absolutely impos-
sible in the case of a chimney, which must always stand as a
monument to a departed industry or an abandoned means of
draft production.
The primary duty of the chimney is to create sufficient draft,

while its secondary office is to remove the gases and smoke to
a proper height for discharge to the atmosphere. The height
required for this purpose is almost universally less than that
necessary to produce the draft. Obviously a stack of decreased
height and cost will serve the purpose with mechanical draft.
In fact, a sheet iron pipe extending but a few feet above the
top of the boiler house will in most cases fulfill the require-
ments.
The steel plate construction which is common to most fans

employed for producing draft makes it possible to readily de-
sign and build them to exactly suit any given conditions. Such
a fan may be arranged to be driven by a belt or by a direct-
connected engine, as may be desired, may be automatically
controlled in its speed to meet the requirements of steam gen-
eration, and may be increased in capacity by the simple trans-
mission of more power.
Another feature of convenience resulting from the employ-

nient of mechanical draft is to be found in the ability to bum
cheap fuels which are almost invariably of small size and re-
quire an intensity of draft which is not readily created by

Jun^'im''*'^'"'^
presented before the Northwestern Electrical Association,

perhaps five times as great. In the case of a fan the same
result could be obtained without even so much as doubling
the cost. This clearly points to the economy to be secured
by properly designing the boilers, increasing the combustion
rate and securing a greater output from a given size boiler
and for a stated investment. Low combustion and evaporation
rates are not essential to high efficiency. Within reasonable
limits the higher the rate of combustion, the less is the volume
of air required per pound of coal. The fire is of necessity
deeper, the draft is stronger, and each individual particle of
air has increased opportunity to come in contact with the fuel.

With a decreased supply of air the intensity of the fire is in-

creased, its temperature is higher, more heat is radiated to
the exposed boiler surfaces and more is taken up by the gases,
which, because of less ultimate volume, move at lower velocity
and thus have more time to part with their heaL As regards
the economy of evaporation, F. R. Low has shown that in the
case of thirty Babcock & Wheeler boilers practically as good re-
sults were obtained at a rate of 5 pounds per square foot of
heating surface as at the rate of 1.75 pounds.
When a fan is employed as a means of draft production it

may, at comparatively small expense, be installed of such size
as to possess an emergency capacity which, if embodied in the
boilers, could only be provided at vastly greater first cost, with
incident larger fixed charges.

In order that a definite comparison may be made between
the two methods of draft production, a certain 1,600 horse-
power plant has been taken, of which the cost is known. This
consists of eight modem water-tube boilers, two economizers
and a chimney 8 feet in diameter by ISO feet high. The latter
is located just outside the boiler house wall. If a duplex in-
duced mechanical draft appartus, each fan capable of operating
the entire plant, should be substituted for the chimney, it could
be placed immediately above the economizers, and with its at-
tached engine could be rigidly supported by beams resting on
the economizer walls. A short stack would serve to discbaxge
the gases above the roof.
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The cost of the chimney, with damper regulator and damp-

ers, is $9,300; that of fans, engines, draft regulation and short
stack, installed complete, would be about $3,500, or only 38 per
cent, of the draft producing apparatus for which it is substi-
tuted. That is, the saving would be $5,800.

With the increased draft produced by the fans it would be
possible to raise the combustion rate and the steaming ca-
pacity, or what is equivalent, the steam capacity might be
maintained with a less number of boilers. Suppose one of the
eight boilers be omitted from the original design, making the
plant 1,400 nominal horse-power, a further saving of about
$4,000 may thus be secured.

If the land be valuable, the reduction of space incident to the
employment of mechanical draft may have an appreciable ef-

fect If worth—say $2 per square foot, the saving by omis-
sion of chimney and one boiler would be about $2,000. The
total saving in first cost resulting from an expenditure of $3,500
for mechanical draft may thus be shown to be $11,800; that is,

the saving is nearly three and a half times the expenditure
necessary to secure it. Obviously, there is a coincident reduc-
tion in the fixed charges for Interest and taxes.
The power expenditure for operating the fans should be

practically inappreciable in any well-designed plant in which
provision is made to utilize the exhaust steam from the fan
engine.
The most direct saving in operating expense which may be

secured by the introduction of mechanical draft is that re-
sulting from the utilization of cueaper fuel. Such a plant as
previously described would, under good conditions, probably,
require at least 8,000 tons per day. If a saving of only 25 cents
per ton could be effected it would represent an aggregate of
$2,000 per year, a pretty good return on an investment of $3,500.
But in many cases much gi-eater savings may be brought about.
A ease in point is that of the United States Cotton Company,
at Central Palls, R. I., where, with a 1,000 horse-power boiler
plant, the fuel originally employed chimney draft was George's
Creek, Cumberland, costing $4 per ton. With forced draft, a
mixture of No. 2 buckwheat screenings and Cumberland is
now used, costing $2.62 per ion. The saving has been about
$125 per week, enough to pay for the special steam fan in about
six weeks.

IMPORTANCE OP KNOWING COSTS OP SHOP
OPERATIONS.

In the discussions which have been held during the past few
years upon the subject of improving shop organization one
feature stands out boldly as a fundamental priuciplo, and yet
its real importance does not appear to have been generally
recognized. This is the importance of knowing present costs
as a basis upon which to build improved methods. In his paper
before the Western Railway Club, published in our November
issue, 1897, Mr. L. L. Smith says of the railroad officer:
"In order that he may intelligently devise ways and means for
the reduction of the cost of work, he must first aetermine what
the work is actually costing under existing conditions. By
being armed with this information he is not obliged to deal
and argue entirely in generalities. This information is of great
value alike to the superintendent of motive power, the master
mechanic and the foreman. The importance of knowing what
work costs cannot be too strongly emphasized. The piecework
principle is the embodiment of this idea, but even the most
ardent opponent of the piecework plan cannot consistently
object to determining what his work is costing."

The piecework plan often fails, and it is not too much to say
that it is predestined to failure when it is not based upon
accurate knowledge of the cost of work. It is necessary to
add somewhat to the clerical force in order to keep track of
the cost, and if the financial advantage of doing this was
appreciated the small expense would surely not be an obstacle.
Mr. Fred W. Taylor spoke with authority when he said be-
fore the American Society of Mechanical Engineers in 1895:
"How few of them (manufacturers) realize that, by the em-
ployment of an extra clerk and foreman, and a simple sys-
tem of labor returns, to record the performance and readjust
the wages of their men, so as to stimulate their personal
ambition, the output of a gang of twenty or thirty men can
be readily doubled in many cases, and at a comparatively
slight increase of wages per capita."

This authority also says that the most formidable obstacle In

carrying out a piecework system is the lack of knowledge on
the part of both the men and the management, but chiefly the

latter, of the quickest time in which each piece of work can

be done; or briefly, the lack of accurate time tables for the

work of the place.

The way to remcd.v this trouble is to jilace the matter of

prices in the hands of an Individual or a department having
the necessary experience, information and authority to estab-

lish the prices upon a basis which shall be an incentive to the

men and at the same time shall be fair to the emplo.ver, and
shall not require adjustment until some new method or process

brings a new element into the work to change its cost. Not
the least value of Mr. Smith's paper Is the description given

wliereby it is clearly shown that the Chicago, Burlington &
Quincy Railroad officers correctly estimate the piecework sys-

tem, and that a specialist has been appointed to establish it.

The great numl>er of important duties devolving to-day on

a Master Mechanic renders it unreasonable to expect him to

look after details requiring such careful study as must be

given to such subjects. This work requires the undivided

attention of an expert, who must familiarize himself with all

of its details. The work of busy railroads I'equires more and
more specialization, and nowhere Is the necessity for a
specialist seen more clearly than In this matter of prices, when
it Is considered that conditions are different at the different

shops of the same road.

Writing in the "American Machinist" several .years ago Mr.

W. O. Webber said: "It is surprising how much can be done

by one smart young man who has some experience himself in

shop work, In discovering and plugging up the leaks in a

machine shop, by taking the time slips from each man and
playing a sort of game of solitaire with them to determine the

exact value of the different manipulations." He also remarks

upon the surprising interest which foremen. If they are in-

terested at all in their work, take in these figures and try

to find remedies for defects.

A reason offered by officers who do not favor piecework Is

that some have tried it and have failed to secure reduced cost

of work. This is not the fault of piecework, but of the men
who establish the prices, and It supports the opinion that the

root of the whole matter Is the accurate knowledge of the

cost of each operation.

Reference has been made to the differences In costs in dif-

ferent shops of the same road. There are reasons why differ-

ences of results will exist on roads that are long enough to

pass through sections of the country so widely separated as to

introduce different scales of prices at the different shops.

The fact is well known, however, that the variation of wages
will not account for all of tlie differences, and much may be

accomplished by closely comparing the work of different shops

after taking the wages into account. The frequent meetings

of the officers for discussion of practice Is now recognized as

a necessary factor in railroad work, and whether it be among
superintendents of divisions, officers of bridge departments,

master mechanics or master car builders, the comparison of

the cost of the work done by each is as important a subject as

may he found, and In the order of Important duties it should

be placed next to those which have to do with safety of

operation.

A new six-inch rapid-fire wire-wound naval gun has been

adopted by the English Navy. Tte tests, which were very

thorough, show that the gun may be fired at the rate of one

round in eight seconds and after 200 rounds the accuracy of

fire was not affected. A velocity of 2,780 feet per second pres-

sure of 15.9 tons and striking energy of 5,374 foot tons have
been obtained. The breech Is opened and closed by a single

motion and the primer tube is automatically covered until the

breech plug is locked. The gun does not require cartridge

cases, which is a favorable feature, owing to their weight in

the magazines and the usual complication necessary to eject

the empty case from the breech of the gun.
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FREIGHT TRUCK, CAST STEEL, TRUCK AND BODY BOL-
STERS—SEABOARD AIR LINE.

Through the courtesy of Mr. W. T. Royd, Superintendent of

Motive Power of the Seaboard Air Line, wo have received

the drawings of a freight trucli for (iO.OOO to 80,000 pound ca-

pacity cars, which are reproduced in tlie accompanying en-

gravings. The older trucks with sandwich l>olsters, which

the present design replaces, had a total of 114 pieces, includ-

ing everything from the center plates to the wheels, whereas

the one illustrated has only 83.

The truck is of the arch bar type, with cast steel end castings,

which conil)ine the column guides and spring seats in a single

piece fitting neatly over the ends of the bolster, with the col-

umn bolts passing through the arch bars to form an excellent

arrangement for maintaining the alignment of the truck. In-

outlive the cars (not even excepting wrecks), and state that

when the capacities of the cars are increased in the natural

course of progress, the trucks, which are the most expensive

parts of the cars, will be ready to receive new bodies of greater

capacity, with only an increase of the size of the axles.

Our drawings show the construction of the trucks so clearly

as to require no further explanation, but we will quote from

a letter received from Mr. Reed, as follows:

"The idea of applying such bolsters to freight cars is to dis-

pense with the many parts which require additional labor on

trucks used previously of the same pattern as far as the arch

bars were cx>nc6med, with flitch plate bolsters The

time has now arrived when mechanics can readily see the

advantages to be galne<l in the minimum numl>er of pieces in

any part of a truck or other machinery, and it is to this end

that I find it most advantageous. What we need is a truck that

New Standard Truck and Body Bolsters—Seaboard Air Line.

By the American Steel Foundry Co.

stead of a spring plank, which in this arrangement is un-

necessary, lateral bracing is provided by two diagonal bars of

% by 3Vi-inch iron, crossing at the center, where they are riv-

eted together. The truck and body bolsters are of solid cast

steel, which together with the end castings were furnished

by the American Steel Foundry Co. of St. Louis. The truck

bolster combines the center and side bearings, brake hanger

and guide lugs in a single piece, greatly reducing the number
of pieces. The body bolster, the construction of which is clear-

ly indicated in the drawing, is also cast in one piece, carry-

ing out this idea still further.

The great importance of keeping the side bearings clear of

each other was shown by the remarks of Mr. A. E. Mitchell

at the recent convention of the Master Car Builders' Associa-

tion. It was also shown in a recent discussion before the

Western Railway Club, a report of which will be found else-

where in this issue. It is evident that it is not sufficient to

have one of a pair of bolsters of the requisite stiffness, but

both the body and the truck bolster must be so designed as to

hold the loads without allowing the side bearings to come into

contact. The truck and the body bolster are intended to have
corresponding capacities, which are so far above the require-

ments of cars of this size as to positively insure against per-

manent set. The object is to fulfill the conditions that the

Master Car Builders are seeking to provide for, namely, to

carry the loads on the center plates.

While the stated capacity of these ca,rs is GO,000 pounds, the
manufacturers of the bolsters guarantee them for 80,000

pounds, and base a strong claim for economy on their ability

to carry the heavier loads. They guarantee the bolsters to

will stand all abuses possible after derailments, so that the

trucks may be replaced on the tracks and continue their jour-

ney while others must be taken apart. We have several of

these trucks in fast freight service, and have no reason to com-

plain of their standing up under from 60.000 to 80,000 and 100,-

000 pounds."

AXLES FOR HEAVY CARS.

The present tendency toward the use of cars of capacities

greater than 80,000 pounds renders it advisable that the Master

Car Builders' Association should take steps toward the estab-

lishment of a standard axle which shall have greater carry-

ing capacity than the heaviest which has so far received the

attention of the association, viz., the 80,000-pound axle, and the

subject -was introduced by Mr. E. D. Nelson at the 1898 conven-

tion in a letter, which we think important enough to repro-

duce nearly in full, as follows:

The Committee on Subjects for 1898 included in their report

a topical discussion of the question of an axle for 100,000

pounds capacity cars, and a revision of the axle for 60.000

pounds capacity cars. In regard to the axle for cars

of 100.000 pounds capacity there are now being built

by one railroad company of which I have knowledge

1.000 cars of 100,000 pounds capacity, and I think that

there is one other railroad which has in use about

an equivalent number of cars of this same capacity. It

has occurred to me that it would be well for the Master Car

Builders' Association, as early as possible, to settle upon a de-

sign for an axle for these cars. I have therefore taken the

liberty of designing an axle for a 100.000 pounds capacity car.

In designing the axle for a car of 100.000 pounds capacity the

method outlined in the report of the Committee on Axle, Jour-
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nal Box Bearing and Wedge for cars of 80,000 pounds capacity,

made to the convention of 1896, iias been followed:
The data are as follows:

Weight of body and trucks 40,200 lbs.

Weight of lading 100,000 lbs.

20 per cent, additional lading 20,000 lbs.

Total 160,200 lbs.
Deduct weight of eight 33-in. wheels 5.000 lbs.
Weight of four axles 3,200 lbs.

Total 8.200 lbs.
Total weight on four axles 152,000 lbs.
Static load on one axle 38.000 lbs.

In order to find the point at which the load must be consid-
ered as acting on the journals it is first necessary to consider
the dimensions of the latter:

The Master Car Builders' journal for 40,000-pound cars is 7
inches long, for GO.OOO-pound cars 8 inches long, for 80,000-
pound cars 9 inches long. It might, therefore, be assumed
that for cars of 100,000 pounds capacity the journal should be
10 inches long.
We can suppose, for the purpose of maximum conditions of

wear, that the collar of the journal should be worn off % inch
in thickness from contact with the bearing, and the bearing
worn off % inch on the end next to the collar. The journal
would then be 10% inches long, and the bearing surface on the
journal would be 8% inches long. This would throw the cen-
ter of bearing surface 1% inches outside of the normal cen-
ter line of journal.
Referring to Pig. 6, page 167 of the Proceedings of 1896, the

lever arm T would be, therefore, equal to 6% inches; and as-
suming this lever arm % inch greater on account of the dust
guard seat being reduced Vz inch in length, it would make the
value of T 6% inches.
By substituting in formula 12, page 153, and calculating the

h FROM CENTER TO CENTER OF JOUNfiAL (i o H

i'^'l^-W—4»-uli-4^ 23- -'^^''^~r^ -10-^f
''

TOTAL LENGTH OF AXLE 7' 4!^

NOTE.

NORMAL WEIGHT OF AXLES 788 LBS.
AXLES MUST NOT EXCEED 808 LBS.

Axle for 100,000 Lbs. Capacity Cars.

moment from the above dimensions, we find the diameter of
the journal to be 4. 98 inches. Taking the nearest eighth of an
inch above this theoretical diameter would make the journal
5 inches; and allowing % inch for wear would make it 5%
inches.
Assuming the journal, therefore, to be 5^^ by 10 inches,

it is found that, so far as friction and lubrication are
concerned, we have the following data, in connection with page
169 of the Proceedings of 1896:

4^4 X 8 journal, new; pressure per square inch 449 lbs5x9 journal, new; pressure per square inch 469 lbs
5% X 10 journal, new, pressure per square inch 470 lbs
4^4 X 8 Journal, worn to limit of 3%, in 533 lbs'
5 X 9 journal, worn to limit of 4% In 625 lbs'
51^ X 10 journal; worn to limit of 5 in 516 lbs.

These figures would indicate that the size of journal from
the standpoint of friction and lubrication is all that need be
desired.

It is now only necessary to arrive at the design of axle be-
tween wheels, and. assuming the point of concentration of load
the same as that selected above for calculating the diameter
of the journal, and applying the figures for weight as previous-
ly assumed, the theoretical diameters of the vital points of the
axle between the wheels are as follows:
Wheel seat, 6.70 inch.
Center, 5.73 inch.
Taking the nearest eighth of an inch above these figures, and

allowing % inch on wheel seat for reduction of same, we have
for diameter of wheel seat e% inches, and for center 5% inches.
The nearest eighth of an inch above the theoretical diameter

at center given above would actually be 5% inches; but by
making the center of the axles straight for 6 inches which is
considered desirable, it is necessary to increase this diameter
in order that the straight portion of the axle at the centermay not intersect the tapered portion at a point whic would
give a diameter less for that particular point than the theo-
retical diameter.
The assumptions for fiber stress have been taken at 22 000pounds per square inch for that portion of the axle betw'e«n

the wheels, and 10,000 pounds per square inch for strength of

journal; and the actual fiber stress based on the dimensions
given above is safely within these limits.

In regard to the revision of design of axle for 60,000 pounds
capacity cars, it will be noted on page 183 of the Proceedings
of 1896, that the Master Car Builders' axle, with 4% by 8

inch journals, has a fiber stress at the hub, when re-

duced 1-16 inch in diameter, of 24,030 pounds; at the center
of 22.452 pounds; and it was with the idea of making this axle
somewhat larger at the hub and slightly larger at the center
that we suggested that the present design be revised. This
would not involve any changes affecting the interchangeability
of these axles in freight cars.

BENDING TESTS OF LOCOMOTIVE STAY-BOLTS.*

By Francis J. Cole.

No parts of a locomotive require so careful and systematic
inspection, to maintain them in a safe working condition, as
the stay-bolts.
Speaking generally, their life, that is, the interval which

elapses from the time the boiler was new or the stay re-

newed to their fracture, varies from about one to five years
or longer. Probably the average would not exceed five years
on all classes of engines. This depends, however, upon the
length and height of fire-box, steam pressure, size of boiler,
width of grate, etc.

The stay-bolts in a boiler of large diameter, with the fire-

box between the frames and small curves or radii connecting
the circular portion with the vertical sheets of the fire-box
shell, may always be expected to have a shorter life than in a
boiler of the same length of grate, but of small diameter, with
the fire-box on top of the frames.
As modern requirements demand large boilers, high steam

pressures, long fire-boxes, etc., in short, the very conditions
which ought not to exist if the stay-bolt alone were considered,
their life may reasonably be expected to be shorter than in the
past, owing to the construction necessary for heavier, more
powerful and economical engines.
The stress on a stay-bolt produced directly by the steam

pressure, tending to force the two sheets apart, is a compara-
tively small factor in causing its fracture, the tensile stress
alone being only Vs to 1-10 of the ultimate strength, which, if
not complicated by the expansion and contraction of the fire-
box, causing bending in addition, would in itself never produce
a fracture. It follows, then, that the property of a metal to
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was taken to clamp the bolt so securely In the mswhlne that

the movement of the projecting end was scarcely appreciable.

The spring pressure used in all cases was 2,400 pounds, cor-

responding to the strain exerted by the steam pressure in a
boiler where the stay-bolts are spaced 4 inches center to center,

with a steam pressure of 150 pounds per square Inch.

It ia clearly shown, I think, by these tests, that the prin-

ciple of the machine is correct, and that the solid durable
manner in which it is designed eliminates most of the vari-

ables which have hitherto made these bending tests of but
little value. The average general results which the different

2,400 pounds, the stress per square Inch of section on the dif-

ferent diameters of reduced bolts:

.Size.

inch.
1

II

Area.

filKW

..'JlS.'i

.4418

.3712

.248.0

.I'JKi

Htrcss,
TKjiindH.
AfiM
:t.l7.5

S.flW)

4.630
5,430
6,465
7.820
9,8.18

12,226

After experimenting with the %-inch t>olt reduced to the dif-

ferent diameters, it seemed plausible that by increasing the

titno 44000 atm teooo 47«» 4«xx) 40000 coooo eiouo ayxxi sscvo nooo
TeDslle Streogtb

qualities of iron gave, followed closely the quality and value of

iron for actual service. The imitation by the machine of the
strains produced in a stay-bolt, when screwed in a boiler, is

very close, and while some of the tests of the same bar show a
larger pereentage of difference than in the tensile tests of
the iron, yet this is probably accounted for by the fact that in

case the threads were cut sharper, or any flaw existed in the
iron, its effect would be very much more marked and exag-
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as to bemd them within their elastic limit, without producing

a permament set, their life would be increased to a remarkable

extent.

Let X represent this movement at a distance Y, it is evident,

then, that if the length, Y, is decreased, the bending move-
ment will be increased so that fracture will occur with a

smaller number of movements. With a constant amount of

movement, the decrease of length can so intensify the bendings
stress that fracture will occur after a few thousand repetitions

of the force, produced by the expansion and contraction of the

boiler.

THE DE LAVAL HIGH-PRESSURE STEAM BOILER AND
TURBINE.

The high-pressure steam boiler designed by Dr. de Laval

and installed at the Stockholm Exposition in connection with

the exhibit of steam turbines was interesting, in that it in-

volved high pressures under commercial conditions. The ap-

plication has not been clearly shown previous to its publica-

tion in the "Ternisk Tidskrift," and we are indebted to the

"Iron Age" for the following translation of the description and

the drawing.

The boiler A consists of a single long pipe of small diameter,
bent in cylindrical spirals. A', between which the products of
combustion pass, generating steam in the same. The fuel is

fed at the top of the boiler, and is carried to the fireplace

through the central tube A°, the lower end of which ends above
a cone of masonry, which spreads the fuel on the surround-

plished by hydraulic pressure in the following manner: The
pressure water is obtained from the discharge pipe of the teed

pump to the boiler and passes a reducer, H. which reduces the

pressure to that of the steam. BYom here it goes to the middle
part of the steam regulators and drops around the piston down
to the lower ends D' and D% where the pressure of the water
and the spiral springs is counterbalancing the steam pressure

in the upper ends of the regulators. The pressure of the water
in the lower ends of the steam regulators is determined by the

regulator escape E, which is opened and closed by a centrifugal
regulator.
From the upper ends of the 'steam regulators the steam is

conducted through four mouth pieces, or tuyeres, C and C,
with very small apertures. The turbine disk C is constructed
as a double turbine with two rows of buckets and a division
wall. From the tuyeres the steam passes first through one of

the rows of buckets, then through the division wall, and finally

through the other series of buckets. The disk rotates 13,000
revolutions per minute in a 100 horse power turbine, and 1C,400

revolutions in a 50 horse power one. These speeds are reduced
by gearing to 1,050 and 1,500 revolutions, respectively, at, the
indicator shaft.

The exhaust steam from the turbines passes through the ex-
haust pipe C to the surface condenser B, which is composed of
vertical pipes and works with a vacuum. The condensed steam
is forced into the hot water tank by the condenser pump F.
The condensers are freed from air by means of an ejector, B',
placed in the cooling pipe going to the condenser. The feed
pump, as well as the condenser pump, are worked direct or in-
direct by the turbines, as are also the pump for the cooling
water and the fan (not shown on the diagram). These latter
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The De Laval High Pressure Steam Boiler and Turbine.

ing basket-shaped grate. The air of combustion is forced into
the fireplace by means of a blower, partly through the flue A',
which enters below the grate and partly through A°, from
which the air is forced through mouth pieces immediately
above the top level of the fuel. This air, therefore, answers
the purpose of consuming the smoke as well. Should the
steam pressure rise too high, the air supply through A' and A'
is cut off, and air is instead forced in through A', whereby the
combustibles are cooled off and the steam pressure lowered.
This regulation of the combustion and steam pressure is accom-
plished by means of the dampers in these three pipes,
which are manipulated by a system of lever, chains and roll-
ers in the damper regulator, which consists of a piston
the steam pressure on which is counterbalanced by a spring.
As soon as the steam pressure changes, the piston moves in
one direction or another, and thus opens or closes said
dampers. The water is fed to the boiler by the feed pump G,
which has several plungers (four in the 50 horse power system,
and six in the 100 horse power system), in order to furnish as
even a supply of water to the boiler as possible. The suction
pipe of the pump is connected with the water cistern, where
the supply is regulated through the float, and which, thus,
by the water level, determines the amount of feed water to the
boiler.

The steam generated in the spiral pipe at the exhibition
plant had a temperature of 660 degrees F., and a pressure of
1,735 pounds, which at the steam turbine was reduced to 1,420
pounds per square inch. The steam is first conducted to the
regulators D, which successively adjust the amount to the noz-
zles C and C of the turbine C. This regulation is accom-

are coupled direct to the shaft of the inductor, and thus run at

the same speed, 1,050 and 1,500 revolutions, respectively, per

minute, while the feed pump makes 300 and the condenser
pump 130 strokes per minute.

Particularly noticeable at the power plant in question was
the small floor space occupied by this combination of boiler,

steam turbine and dynamo, which for the 100 horse power
system was only 19.7 by 11.5 feet, and for a 50 horse power
system 16.4 by S.2 feet. The 100 horse power boiler, which
generated 1,765 pounds of steam per hour, was 4.6 feet in

diameter and 9.8 feet high, while the 50 horse power boiler had
a diameter of 3.6 feet and a height of 8.5 feet, and generated
about 880 pounds of steam per hour.

Regarding the danger of explosion of the boiler under such
enormously high pressure as used for obtaining this improved
effect of the steam in the turbines, this is here reduced to a
minimum by the exceedingly small diameter of the spiral pipe
and consequent small volume of steam it contains, besides the
absence of any large volume of water. The water as it enters
the spiral is immediately converted into steam, and if the pipe
should burst somewhere the steam in that part of the pipe
would instantly escape, and so also, successively, the steam
from the other parts of the boiler, until the whole contents has
passed out through the chimney. Besides, these pipes are
made of the very best material, drawn and hammered out from
whole ingots and afterwards cold pressed and tested under a
pressure several times that expected to be carried.

Experimentally, the pipes have been made to explode
"directly in view of the operator" without causing any damage
whatever.
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WESTINGHOUSE ENGINES AND GENERATORS.

At th€ invitation of the Westinghouse Machine Company and

the Westinghouse Electric and Manufacturing Company about

300 engineers enjoyed an instructive visit to the worVcs of these

celebrated builders at Pittsburg, Pa. The works are always

interesting, but specially so now on account of the machinery

that is nearly completed for shipment abroad, the large gas

engine and the new Parsons steam turbine, all of which were

exhibited to the visitors.

The machinery for the Metropolitan Electric Supply Com-
pany of London includes three 2,500 horse power engines, the

largest built by this firm, and direct connected generators, each

having a nominal output of 2,000 horse power with 500 volt

two-phase current. This is a noteworthy order, and the ap-

pearance of the work justifies the expectation that more
American machinery will follow this to the other side of the

water. The engines and generators are mounted on separate

bed plates and the exciters are connected direct to the engine

shafts.

The engines are the largest of their type ever built. They

a^&iag: .

Westinghouse Engines for the Metropolitan Electric Supply

Company, London, England.

are compounds, with cylinders 36 and 55 by 36 inches and are

of the inclosed vertical marine type. The steam pressure may
be as high as 200 pounds, though they are designed to give the

best results at a pressure of 140 pounds and a speed of 120 rev-

olutions per minute. When exhausting into the atmosphere

at 133 revolutions per minute and under 100 pounds pressure

the engines develop 2,500 horse power, while at 120 revolu-

tions and 140 pounds pressure they will develop 3,500 horse

power at a maximum. The bed plates are of the box form for

mounting upon concrete foundations. The crank shaft is ex-

tended at one end to an outboard bearing to provide for the

generator. The crank shaft is of forged steel, 14 inches in

diameter, and it is enlarged at the armature to 20 inches. The
piston rods are 8 inches in diameter. The weight of the
outboard bearing is about 20.000 pounds, while the com-
bined weight of one generating set is about 435 tons, the en-
gine weighing about 210 tons. The engine is about 20 feet

high. The lubrication is carefully attended to and so is the
adjustment of the main bearings to take up wear. These
bearings are in four adjustable sections, the lower one being
cased for cooling water. The main bearings are 28 inches long,
and throughout the design it is made evident that the engines
are to be run for long periods without stopping. Piston valves
are used, that for the high-pressure cylinder being double
ported and the pair for the low-pressure cylinder being single
ported.

The generators were not mounted at the time of the visit,

but before we go to press one complete unit will be shipped to

London, to be followed within a few weeks by the rest of the

order. The fields have 62 pole pieces of laminated steel plates,

the frame being in two parts split vertically, so as to be sep-

arated along the axis of the generator for easy access to the

armature. The field coil winding is on copper strips placed on

edge. For ease in shipment and in handling, the armature

spider was cast in halves. The armature winding Is In rec-

tangular copper bars in the slots of the punched armature

rings, and the ventilation of the armature is excellent. The
direct current exciters are mounted on the ends of the arma-

ture shafts outside of the outbound bearings.

Among the large orders for electrical machinery were 15 com-

plete units, including a 5,000 horse power alternating generator

for each, to be erected in the plant of the St. I^awrence Power
Company, at Messena, N. Y.

At the works of the machine company a 200 horse power
Parsons steam turbine was running at a speed of 4,800 revolu-

tions, direct connected to a 200 horse power generator giving

a current of 900 volts and 75 amperes. The current was used

for running shop motors, and also for lighting. This is the

first steam turbine of this type built in this country, and its

smoothness of running was impressive. We recorded the suc-

cess of this motor on the "Turbinia" on page 46 of our issue

of February, and on page 187 of our issue of June, 1897.

The Westinghouse gas engine was described and illustrated

in our issue of September, 1897, page 302, and at that time it

was stated that a 750 horse power gas engine was under con-

struction at these works. This was an error, the horse power
being 650. and the engine referred to was seen running in con-
nection with a prony brake. This is the largest gas engine
unit ever constructed, and there seems to be every reason to

believe that it is a complete success. It has three cylin-

ders, each 25 inches in diameter with a 30-inch stroke, and
runs at 145 revolutions per minute. For the principles upon
which it is constructed and governed, we refer the reader to

our previous description, and repeat that these engines are
governed by the amount of explosive mixture of gas and air

drawn into the cylinder at each stroke, instead of by the com-
mon "hit and miss" principle. The governing is said to be
entirely satisfactory when this large engine was coupled direct

to a generator, for which purpose it was built. We are told

that the gas used is mixed with about 12 parts of air and that
the consumption, under very favorable conditions, has been 11
cubic feet of natural gas per brake horse power.
The steadiness of operation of the smaller gas engines was

demonstrated by the lights from a 65 horse power direct con-
nected engine, which showed no fluctuations, and this indicates

perfectly satisfactory governing. It will be remembered that
each of these engines is equipped with a small air compressor
to be used to compress air into a receiver for starting the
engine.

The visit was thoroughly enjoyed, and the visitors were
impressed by the character and splendid quality of the work
seen.

The disadvantages of compartment cars with no means of

intercommunication are shown in a ludicrous light in the fol-

lowing, which is quoted from "Transport:" "The Western
Railway of France has adopted a most unique method for as-

sisting passengers who leave their carriage in order to snatch
a mouthful of refreshment on a long journay, to find their
seats again. It is indeed quite an educational idea. On their
express morning train from Paris to St. Halo and Parame they
have put carriages on with pictures painted inside. One has an
elephant, another a lion, another a snake, yet a fourth a lyre,

while others have anchors, huntsmen's horns, tri-colored flags,

balloons, grapes, swallows, pair of scales, a star, a fishing-rod,
painted on the doors. These signs, the directors believe, will

be more easily remembered than mere numbers."
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PERSONALS.
Mr. H. A. Bowen has resigned the position of Master Car

Builder of Swift's Refrigerator Transportation Company.

John Gill, who is now Master Mechanic of the Southwestern

Division at Trenton.

Mr. John Hawthorne has been appointed Master Mechanic

of the Lehigh Valley at Sayre, Pa., to succeed Mr. J. N. Weaver.

Mr. F. O. Emerson has been appointed Master Mechanic of

the Louisiana & Northwest, with headquarters at Gibsland,

La.

Mr. William Rees has been appointed General Master Me-

chanic of the Interoceanic Railway; headquarters at Puebla,

Mexico.

Mr. S. C. Boutelle, Master Mechanic of the San Diego, Pacific

Beach & La Jolla Railway at San Diego, Cal., has resigned on

account of ill health.

Mr. H. Tandy, Superintendent of the Brooks Locomotive

Works, has resigned to accept the Superintendency of the Can-

adian Locomotive Works at Kingston, Ont.

Mr. Frank Johnson has been appointed Master Mechanic of

the Mahoning Division of the Erie Railroad, with headquarters

at Youngstown, 0., in place of Mr. Willard Kells, promoted.

Mr. Paul Synnestvedt, formerly with the Crane Company in

Chicago, has opened an office in the Monadnock Building in

that city, and will give his entire attention to patent law

business.

Mr. Arthur S. Bosworth has resigned as Purchasing Agent of

the Maine Central, and is succeeded by Mr. Charles D. Bar-

rows, formerly Assistant Purchasing Agent. Headquarters,

Portland, Me.

Mr. Ferdinand W. Peck of Chicago has been appointed by

President McKinley to succeed the late Moses P. Handy as

Commissioner General of the United States for the Paris Ex-

position of 1900. ^
Mr. Thomas T. Johnston, of Evanston, who has been known

for his good work at Assistant Chief Engineer of the Sanitafy

District of Chicago, has been promoted to the position of Con-

sulting Engineer.
^

Mr. J. E. Gould, formerly Assistant Master Mechanic of the

Pennsylvania lines at Dennison, O., has been appointed Master

Mechanic of the Toledo & Ohio Central shops at Columbus, O.,

to take effect Sept. 1.

Mr. E. W. Knapp was on July 12 appointed Master Mechanic

of the Michoacan & Pacific, in charge of the motive power

department, with headquarters at Zitacuaro, Mex., vice Mr.

W. H. Rice, resigned.

Mr. A. M. Parent has been appointed Manager of the Works

of Pullman's Palace Car Company at Pullman, 111., and the

authority of Mr. Frederick Wild, Assistant Manager, has been

extended aver all departments.

Mr. G. Wirt has been appointed Master Mechanic of the Big

Four-Chesapeake and Ohio and Louisville and Jeffersonville

Bridge Company, vice W. A. Bell resigned. Mr. Wirt was

formerly General Foreman of the Big Four at Wabash.

Mr. Willard Kells, heretofore Master Mechanic of the Ma-

honing Division of the Erie Railroad, has been appointed

Master Mechanic of the Chicago & Erie, with headquarters at

Huntington, Ind., in place of Mr. J. Hawthorne, resigned.

Mr. Cornelius Shields has been elected to the Vice-Presidency

of the Spokane Falls & Northern, in charge of the operation of

the road, with headquarters at Seattle, Wash. Mr. Shields has

also been chosen President of the Columbia & Red Mountain,

which is a part of the Spokane Falls & Northern system.

Mr. A. L. Studer, heretofore Master Mechanic of the South-

western Division of the Chicago, Rock Island & Pacific at

Trenton, Mo., has been appointed Master Mechanic of the

Illinois Division, with headquarters at Chicago, in place of Mr.

Mr. W. W. Peabody, who has been Vice-President and Gen-

eral Manager of the Baltimore & Ohio Southwestern, has been

relieved of the responsibility of the operation, which has been

given to Mr. I. G. Rawn as General Manager. Mr. Rawn has

been General Superintendent of the road for a number of

years. Mr. Peabody has been Vice-President since January,

1890, and General Manager since November, 1893. Mr. Rawn
was appointed General Superintendent of the Baltimore & Ohio

Southwestern in January, 1890. He was formerly Master of

Transportation of the Kentucky Central and was for one year

with the Chesapeake & Ohio as Division Superintendent and

Superintendent of Transportation.

Mr. William Forsyth has been appointed Superintendent of

Motive Power of the Northern Pacific Railway to succeed Mr.

E. M. Herr. Mr. Forsyth began railroad work on the Philadel-

phia & Reading and was afterward connected with the Penn-
sylvania, and he is best known as Mechanical Engineer of the

Chicago, Burlington & Quincy Railroad, the position he now
resigns and has held for a number of years. He has been

closely identified with the development of the motive power
and rolling stock of the road. Being a keen student as well

as an accomplished engineer, he is one of the foremost among
those who have combined engineering and practical railroading

in the administration of motive power matters. His experi-

enoe, which has been wide and thorough, has admirably quali-

fied him to fill his new position. The Northern Pacific is an
excellent field for his work and we congratulate Mr. Forsyth
and the road upon the appointment.

Mr. Edwin M. Herr has resigned as Superintendent of Motive
Power of the Northern Pacific to become Assistant General

Manager of the Westinghouse Air Brake Company. Mr. Herr
has had an unusually wide experience. He started as a mes-
senger boy for the Western Union Telegraph Company, and en-

tered railroad work on the Kansas Pacific Railroad in 1878,

since which time he has been busy with promotions, but still

has had time to secure a good technical education. He has de-

voted most of his attention to the mechanical department, and
Is specially well equipped for that work by intimate knowledge
of operating matters obtained when he was Superintendent of

Telegraph and Division Superintendent on the Burlington.

The higher positions which he has held in mechanical depart-

ments are Master Mechanic of the Chicago, Milwaukee & St.

Paul, Superintendent of the Grant Locomotive Works and As-

sistant Superintendent of Motive Power of the Chicago &
Northwestern. By this change the railroad service loses one

of its best men, and the Westinghouse Air Brake Company
acquii-es one whose qualifications are altogether exceptional.

THE PRESENT FORM VERTICAL PLANE COUPLER-
DOES IT MEET ALL REQUIREMENTS?—

HAS IT COME TO STAY?

By Pulaski Leeds.

In a paper by Mr. Pulaski Leeds, Superintendent of Ma-
chinery, Louisville & Nashville R. R., read before the Central

Association of Railroad Officers, the faults of the present types

of M. C. B. coupler are outlined in a forcible way. We cannot
answer the question: "What are we going to do about it?" but
commend the suggestion from Mr. A. M. Wait printed on
page 256 of our August issue in this connection. Mr. Leeds
said:
A concise statement of my opinion would be an emphatic neg-

ative to the first question; and an equally emphatic affirmative

to the last, and "What are you going to do about it?" It seems
to me scarcely credible (or creditable) that the adoption of this

device should have resulted from a careful investigation and
consideration of the conditions and requirements of service;

first, that the concussion should be evenly and squarely met
on a central line; second, that the pulling strain should be on
a central line to avoid all tendency to crowd the flanges against
the rail; third, that the connection should be so flexible that
there should be no unnecessary friction at any time, or difll-

culty in coupling on any practicable curve; fourth, that the de-
vice should l>e capable of having its strength increased to meet
future requirements of heavier motive power; fifth, that it
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Bhould be always operative; sixth, that there should be as great

a uinitormlty as there was in the linl< and pin.

In my opiniun the present style of vertical-plane coupler con-

tains none of these essentials. When cars are thrown together

the greater part of the blows are received at the point of great-

est adverse leverage, far outside the center line of the column. In

pi»lllng, the line of strain is considerably out of center. The
connection is nut as llexible as it should be. as for obvious rea-

sons the bar must not have any great amount of lateral move-
ment; henee, where there is an apprecial>ie difference in the

overhang of two cars, as in the case of a car with a six-wheeled
truck coupled to one with a four-wheel, there is a great lever-

age tending to crowd the car with the shorter overhang off the

track. Not only has this been demonstrated by the derailing

of tenders where this rigid connectiun has l)een made, Imt it

can be easily demonstrated by diagraming a four-wheeled bag-
gage express car, \)Uiit without platforms, and a six-wheel car
with such platforms. Ihe centers of the couplers will be sev-
eral inches out of line with each other, and it has been demon-
strated that in order to force them into line a transverse pres-
sure of upward of 50,000 pounds has to be exerted. While
these are exceptional cases, the same holds good in degree
throughout our whole equipment, and taken in connection with
the "demnition grind," both vertical and horizontal, caused by
the motion of the cars and a rigid sliding liearing. as against
the pivoted action of the link and pin. not only causes our
trains to pull harder, but is destructive to both eqinipment and
track.
This device was adopted when the car equipment and motive

power were a great deal lighter than now, and the lines that

answer the query, "What are we going to do about It?" The
great number already applied, and the fact that within a short
period all cars must couple autotnatically by impact, make It

the standard of the country; and further, the fact that all

couplers of the future must couple with this type prevents not
only the introduction of any other type, but any improvements
in this type as to the essential of strength. As I have heretofore
remarked, these outlines were designed to meet the requirements
of a service when the heaviest motive power was such as Is now
being retired from service as being too light for economical
operation, and while the ultimate tensile strength of the bar
may still meet the requirements of the increa.sed motive power,
still the most destructive agency has been increased in the
same proportion, 1. e., the blows received in yards from moving
cars of from iiO.OOO pounds gross weight, as against those of
about TiO.OOO, the velocity being a variable and unknown quan-
tity, but probalily not decreased, yet with all its faults we have
still, and, with the Immense sums expended upon it. we are
likely to have it for many years to come; therefore the only
thing we can do is to try and make it the most efltectlve, ser-
viceable, economical and least dangerous possible.

THE HEDLEY MOTOR CAR TRUCK.

To provide for the heavier motors required under the cars

of the Lake Street Elevated Railway, Chicago, Mr. Frank
Hedley. General Superintendent of the road, designed the trucK,

Medley's Motor Car Truck— Lake Street "l" Railway, Chicago.

were adopted were those that had been produced to meet the
requirements of that time and in competition commercially
with the link and pin, and as those lines were such as precluded
the possibility of increasing the proportions, the only increase
in strength lies entirely in the quality of the material used,
and the temptation to consider first cost is so strong as to. In a
grreat measure, defeat this measure; in fact, this point of first
cost is so strong that there are couplers in which the weight
has been reduced from the original construction, enabling the
manufacturer to reduce the price per car while getting prac-
tically the same price per pound.
As to the unlocking devices being at all times operative, it can

be safely said that any coupler which can be fairly criticised
upon fixed mechanical principles as likely to give trouble at a
given point will, after a certain amount of strain and wear in
service, surely prove troublesome at the point thus criticised.
This criticism can fairly be made upon most all couplers
in service to-day; thus any coupler of a design likely to break
or get out of order readily, to couple with great difficulty under
some of the ordinary conditions of service, to come uncoupled,
or not to uncouple when required, is faulty, and such defects are
more likely to develop when all cars are equipped with the M.
C. B. couplers.
While it is incumbent upon us to so construct our draft rig-

ging as to render the danger of bars pulling out as small as
possible, still it is a fact that they do so, and also that bars
break, in which case we lose the old safeguard of the link and
pin holding the head or bar up until the train is stopped; hence
there has been an element of great danger introduced, and
which no effective device, so far as I know, has been provided
to meet.
But allowing that there are some who agree with me. please

which is shown in the accompanying engraving. The trucks
were built by the Siemens & Halske Electric Co., and they are
reported to be entirely satisfactorj-.

The Side frames are of cast steel, including the pedestal
jaws, and the outline is in general that of the diamond-frame
truclt, with pedestal tie bars attached to the side frames by
bolts. The transoms, which are in the form of deep steel
plates, are also attached by bolts. The truck bolster is car-
ried by links 21 inches long for the purpose of giving an easy
side motion, and together with the arrangement of the springs,
this feature results in very easy motion. One of the objects
of the design being to give room for two G. E. 55 motors of
175 horse-power each, it was necessary to avoid the use of
brake beams, and the illustration shows very clearly how this
was accomplished by the aid of brake rods inside and out-
side of the wheels. The cross-tie bars at the end of the truck
frames, which are of T section, are offset downward to clear
the draft gear. The weight on each journal is about 7,000
pounds and the amount of clearance under the motor casings
from the ties is 3 inches. The wheels are 33 inches in diam-
eter and the wheel base is 6 feet.

A promising experiment with a Leach sander is now being
tried on one of the trucks, whereby sand may be delivered
under all four wheels. Hose connections are used between the
motorman's cab and the sanders. We are informed that by
using sand a train may be accelerated to a speed of 24 miles an
hour in 16 seconds, which is exactly one-half the time re-
quired for the same speed without sand.
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The "Battle of the Gages" seems to b© "ou" again in dis-

cussions of the Institution of Mechanical Engineers of Eng-

land. There seems to be an extraordinary vitality to the idea

that narrow gage roads are much cheaper than standard to

build, and we direct the attention of tuose who believe this to

the article on the "Relative Cost of Narrow and Standard

Gage Railroads," by Mr. M. N. Forney, on page 369 of our

issue of November, 1897.

There is nothing more difficult about the administration of a

shop plant than pieceworli. Those who have settled upon a

satisfactory plan lind that very soon new conditions arise

which make it necessary to change the prices, no matter how
well adjusted they may have been originally. The greatest

trouble, however, is found at the outset in fixing the rates for

the first piecework schedule, and this is the key to the whole

subject. We are told that the method adopted in the Rugby
Works of Messrs. Willans & Robinson was to establish

prices slightly higher than those for day work, and to divide

the difference between the piece work and the day work
wages evenly between the works and the men. By this sys-

tem the men have every inducement to earn all they can, and

the benefit to the works is direct, and is clearly understood by

the men.

In describing the works of the Midland Railway of England

on the occasion of the recent visit of the Institution of Me-

chanical Engineers, "The Engineer" (London) said: "We
were somewhat disappointed to see so few really modern ma-
chine tools in the workshops, and felt that surely considerable

saving in cost of production could be effected by the addition

of machines of more recent type." This should be food for

thought for a great many high railroad officers in this coun-

try also.

The effect of segregation on the wearing qualities of bear-

ing metals is so little understood that we are glad to give our

readers the benefit of the experience of Mr. Guilliam H.

Clamer, in his paper before the Franklin Institute on the

"Microstructure of Bearing Metals," a reprint of which is to

be found elsewhere in this issue. The value of bearing metals

depends not alone upon the metals that are used to form the

alloy, but also upon the structure of the product, and it is not

at all unlikely that the microscope will be called upon generally

to assist in future tests of bearing metals. Mr. Clamer believes

the micro test to be even more important than chemical an-

alysis, and by following the account of his work there appears

to be good ground for such an opinion. Good judgment and

wide experience are required in using the microscope in this

connection, but the importance of cool bearings in train ser-

vice calls for more care in the selection of bearing metals

than is generally given. This is a good subject tor the most

careful scientific examination.

SIDE BEARINGS FOR CARS.

Shall the load of freight cars be carried upon the center

plates alone or upon the center plates and the side bearings?

This live question grows out of the increasing capacity and

weight of cars. The original object of the side bearing was
not to support the load under ordinary running conditions, but

to prevent excessive tipping or rocking of the car in passing

curves; in the future, however, it may be called upon to do

much more than this. -

We should say that the load should not be allowed to rest

permanently upon the side bearings unless a satisfactory roller

or "anti-friction" bearing is used, and many look askance at

the roller bearings when applied under such peculiarly trying

conditions, but if they can be made satisfactory they present

an ideal arrangement, as Mr. Waitt has pointed out. The great

waste of locomotive power which is caused by the trucks be-

ing held askew by ordinary side bearings that are in contact

has already been commented upon in our pages and a reason-

able conclusion seems to be that the car structure, when ordi-

nary side bearings are used, should be made so strong that the

side bearings will never come into contact except when they

are needed to prevent the tipping or oscillation of the car.

If body and truck bolsters are made stiff enough to prevent

the deflection and permanent set necessary to bring the bear-

ings into contact there will be no trouble, but this can be car-

ried to an extreme which would not be permissable on account

of the weight of the bolsters. It may be said here that the

advantage of lightness would be with the roller side bearings

and this is an incentive for the production of a good bearing

of this type, for it would permit of using very light bolsters.

The distribution of the load along three points in the length

of the bolsters instead of concentrating it at the center has

much to recommend it, and the problem is not to be finally set-

tled without due consideration of the question of weight. It

has been said that a car cannot be carried on six points, but it

must be admitted that if side bearings may be used as supports

the objection to a bolster with considerable fiexibility are

largely removed, and flexibility would assist in equal distribu-

tion of the load. It has been suggested by Mr. F. M. Whyte of

the Chicago & Northwestern that bolsters may be lightened

or, if not lightened, they may be made stiffer in service by a

better arrangement of the car body truss rods, which will
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bring the loading from the rods nearer the center of the

bolsters. This seems to l)e an exoelleiit idea and it will prob-

ably help materially in the right diiectioii, wlii(^h is to transmit

the load so that it may be most favorably resisted.

Metal bolsters which will carry their loads by the center

plates are now made by several firms, and the best solution of

the problem at this time is to use them. It is very important

to remember that a body and a truck bolster together form an
important combination, of which each must do its part. It will

pay to discard wooden bolsters as rapidly as possible and re-

place them by strong, stiff steel ones. Then let the man who
has a good "anti-friction" side bearing bring it forward. It is

also worth while to consider whether an "anti-friction" center

plate bearing is not equally important.

THE METRIC SYSTEM.

This system has been before the world for a long time, and

its adoption by nearly all civilized countries, together with

the present tendency toward the extension of American trade,

renders its consideration specially important at this time.

The United States and England have not yet adopted it, and
the Question is talving such shape as to alfect the foreign

trade of both countries. There are faults in the metric system,

and this fact, coupled with the difficulties of changing methods
of weighing and measuring, lead some influential persons to

urge the perpetuation of the present systems, with an idea

that the United States and England are important enough
commercially to warrant the continuance. We do not believe

this to be the right view to take. If we want foreign trade we
must use the measures required by that trade, and it must be

conceded that the use of the metric system must increase

in spite of opposition. We shall go even further than this and
say that in time the metric system will force its way through

all our institutions in spite of efforts to stop it. Then shall

we have two systems or one?
The time has passed, we think, for taking sides, and it will

soon become necessary to either help or hinder progress. It

is better to take a far-sighted view and fulfil our national

promise for progressiveness. The period of change will be
uncomfortable and inconvenient, but short, and we commend
the expressions of Mr. Grafstrom and Professor Mendenhall,

elsewhere in this issue, on this phase of the subject, for atten-

tion. All that is necessary is that the people shall see it to

their advantage to use the metric system and the change will

be made, and not until then. The situation warrants educa-

tional methods and they will undoubtedly be used with ulti-

mate success.

Sentiment favoring the change in England is rapidly grow-
ing, and as an example of the expression of opinion there we
quote the following from "The Mechanical Engineer," of Man-
chester:

"The British Consul in Amsterdam has reported that some
time ago the iron and steel manufacturers throughout the Ger-
man Empire adopted a standard classification based on the

metric system. For instance, angle irons and bars, of which
the production in Germany is very large, are rolled by all

manufacturers to identical dimensions. This systematic pro-

cedure has led other foreign countries to adopt the German
classification, more and more to the disadvantage of British

manufacturers. The consul reports that in Holland there is

an undoubted preference for German sizes, based on the metric
system, and that it is chiefly owing to this that Germany has
obtained many orders for railway bridges and other material.
He adds that, 'as regards pipes for waterworks, it is absolute-
ly certain that the Dutch market is completely lost to Great
Britain as far as new works are concerned, from the same
cause." He says that recently a Belgian firm obtained a
large contract for water-piping in Holland, and was obliged
to guarantee that the German normal classification should be
adhered to. He concludes that in the growing competition
of rival manufacturing countries the lead cannot be held by

any country which has not adopted the metric weights and
measures. This opinion is fully confirmed by consular reports

from other places, and the wonder is that we don't adopt the

obvious remedy. Hut without a strong lead from the Govern-

ment, we shall doubtless continue to drift along until it is too

late to get back what we have lost."

TESTS OF LOCOMOTIVE LAGGING.

Comparative tests of materials for locomotive boiler insula-

tion, when made under conditions differing widely from those

under which it is used, are open to criticism, and even to

doubt, as to the adaptability of the data obtained for com-

parison under service conditions. Tests have been made in

still air, and with comparatively small surfaces covered with

the insulation, and until now all such comparisons have been

made in this way. It is well known that air currents affect the

radiation, and that the best of insulation will not overcome

the bad effect of lagging construction whereby air can get un-

der the jacket, and it is clearly advantageous to have road

tests in order to take this influence into account. Until very

lately such tests have not been considered as a possibility be-

cause of the difficulty of securing data, but a plan recently de-

vised by Prof. Goss and the mechanical officers of the Chicago

& Northwestern Railway promises to throw new light on this

side of the subject

We are informed that tests have already been undertaken on

that road of a number of boiler coverings, the plan be-

ing to couple two engines together, the first of which

has no fire and no water in the toiler, but is sup-

plied with steam at a pressure of 160 pounds from the en-

gine in the rear. The second engine pushes the first over the

road, and the amount of water condensed by the same boiler

with the different laggings while going over the road is

weighed in the tender tank. It is true that the conditions of

wind velocity and direction may not be uniform, but by care-

ful work the results may be expected to be more reliable than

any that have been obtained. The plan is both ingenious and
novel, and if the weather conditions are favorable an inter-

esting comparison may be expected. Without doubt wooden
lagging will give a very poor showing, and the coverings

which insure the best joints for the exclusion of air currents

and at the same time are good insulators will be at the head

of the list.

NOTES.

A test for determining the hardness of cast iron was de-

scribed recently in a paper by Mr. C. A. Bauer before the

American Foundrymen's Association. A drill press is rigged

with a wheel and weight in such manner as to insure uniform

pressure. The revolutions of the drill and the depth drilled are

noted, and comparisons are thus made by which the relative

hardness of different samples of iron are determined.

A moveable sidewalk with two speeds is to be installed at

the Paris Exposition. Instead of the plans followed in Chi-

cago and Berlin there will be a smaller number of driving

wheels. These will be in the stationary track, spaced 127 feet

apart, and will be electrically driven, giving motion to

a central rail on the under face of the platform. The
bearing wheels will be 20 feet apart, and will be plac«d

under this rail, and will also carry the platform. The
central rail supports half the weight of the platform,

while smaller wheels at the sides carry the rest of the weight

to side tracks. This plan gives great flexibility to the

platform, which is in short sections and permits of using

very short curves. The high speed platform will run at the

rate of six and a quarter miles per hour, and the slow speed

platform runs at one-half that rate. The tracks will be about

two and a half miles long, with stations nearly 700 feet apart.

The power required will be about 475 horse-power and the

capacity nearly 39,000 passengers per hour.
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The cost of large caliber ammunition In the present war Is

very great. A 13-lnch gun firing a projectile weighing 1,000

pounds consumes 550 pounds of brown prismatic powder, cost-

ing from 30 to 33 cents per pound. "Engineering News"
recently printed the following Interesting figures: At the

lower price the powder for a single charge costs $165. The
common 13-inch shell is said to cost $116.63, but the arrhor-

piercing projectile costs $418. To these items must be added
cartridge bags, primers, freight, etc., amounting to about $15,

or $296.63 for the shell discharge, and $588 for the discharge of

an armor-piercing projectile. As a 13-inch gun can be dis-

charged about twenty-five times an hour, the work of one for
an hour may cost the Government about $15,000. The 8-inch
gim costs about $65 for each shot; the 5-inch rapid-fire costs

$33; the 6-inch breech-loading shot costs about $40. $14 being
for the powder; and each round of the Hotchkiss 6-pounder
gtm is estimated to cost $5.70, and a l-pounder $1.12. White-
head torpedoes cost $2,500 each, and a Howell torpedo $2,220.

Oil fuel was tried at sea for the first time in the British
navy at Portsmouth, on Friday, July 29. Some months ago
the Admiralty sanctioned an experiment with the system in-

vented by Mr. Holden of the Great Eastern Railway, on board
the torpedo boat destroyer "Surly," and in the interval various
trials have been carried out in one of the dockyard basins. At
these the chief difiiculty was to furnish a suflicient feed of oil,

but this has been overcome by the provision of an overhead
feed-tank. There are four boilers on the "Surly," two of which
are still retained for coal fuel, but the others have been
adapted for oil. In lighting the latter series the elements of
combustion are oil and coal, hut as soon as a sufficient heat has
been generated bricks replace the coal and are heated from the
oil spray. At the trial no difficulty was experienced in obtain-
ing a sufficient spray, and the heat was so well maintained
that at times the thermometer indicated 150 degrees P. in the
stokehole. There runs over the measured mile in Stokes Bay
were made, and. while a speed of 16 knots was hoped for, the
runs gave a mean of 14 knots; but. as this was only a pre-

liminary trial, the result was regarded as satisfactory. The
oil used had a flash-point of 280 degrees F.

The remarkable trip of the U. S. battleship "Oregon" from
San Francisco to Key West is full of interest, not the least

of which is the part performed by the engineers, to whom the

gi-eatest credit is due for the fine condition of the machinery
en route and after arrival. In a letter to a friend, published
in the New York "Sun," Mr. C. N. Offley, First Assistant Engi-
neer in charge of the "Oregon's" starboard engine room, tells

the reasons for the successful trip in the great and constant
care given the machinery, and concludes with the following
tables of fuel and speed data taken on the cruise:

Dis-
tance,
knots.

BrewOTton to San Pianoisco.... 827.7
San Franrison to Tallao 4.IV7fi.5

Callao to Port Taniar 2,529.9
Port Tamar to Sanflv Point.... l.'!2.0

Sandy Point to Rio de Janeiro. 2.247.7
Rio to Bahia 7no.O
Bahia to Barliadoes 2,2Kt.O
Barbadoes to Jupiter 1.6S3 9
Jupiter to Key "West 280.0

Totals 14,706.7

•Speeds variable. Data unreliable.
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WOOD'S CAR SEAL. TRAIN SIGNALING IN ENGLAND.

The device known as Wood's car seal, which was formerly

manufactured by the Q. & C. Co., and now controlled as well

as manufactured by them, has met with such success as to

warrant an illustrated description. The seal is In the form of

a hasp and a hook combined. The hasp is of wrought steel,

having a turret-shaped piece of malleable iron riveted to its

center. The hook of the hasp is enlarged at its pivot end and
surrounds the turret in the form of a strap. When the hook
is raised to its uppermost position the seal, which Is composed
of a peculiar material as strong as glass, which will break in

small pieces, is inserted into slots, where It is held behind the

vertical bars. It is inserted from the right hand side, and
when the hook is raised the portion of the strap surrounding

the turret which is cut away at the bottom in the upper fig-

ure is brought opposite the slot to admit the seal. When the

hook is then lowered in securing the door the movement of

the strap locks the seal in position, and in this condition the

door is safe from thieves, because the next upward move-
ment of the hook breaks the seal, as shown in the lower flg-

Wood's Car Seal.

ure. The rim of the hook operates a cam by means of a

ratchet and spring in the inside of the tuiTet in such a way
as to throw the central plug, shown in the lower figure, out

against the inner face of the seal, breaking it, whereupon it

drops out of place.

The requirements for a good car seal as reported by a special

committee of the Freight Claim Agents' Association In Chicago

in 1893 are substantially as follows:

It must be so made as to prevent rusting from exposure to

rain and snow and must not be clogged by dust. It must be

self-contained, not requiring any instrument for application

or removal, and its operation must be such as to prevent im-

perfect sealing by carelessness. The numbers or marks must
be distinctly seen, because the records are often taken at night

and in bad weather. The seals must be easy of application, be-

ceuse they are applied in cold weather, when the hands of

the sealer are likely to be incased in mittens, and finally, the

cost of the seal and device for its attachment must be low.

The claims made for the device are that it cannot be tam-
pered with without breaking it; it cannot be left half sealed

without leaving the door unlocked, and in general it meets the
conditions outlined as to what a good seal ought to be.

We are informed that some of the largest railroad systems
In the country contemplate adopting this seal as a standard.

Communication In trains whereby passengers may either

stop a train or make known the necessity for doing so is nov
occupying the attention of the English Board of Trade, of the

railroad men and of the traveling public of that country. The
rea.son for agitating the subject so extensively now appears to

be found in a desire to put an end to the atrocities made pos-

sible by the compartment system of cars used In England. To
us the best solution seems to be a revision of the construction
of cars iipim the intercommunication plan. This, however, en-
tails expense, and. whether finally accomplished or not, some-
thing needs to ho done at once to remedy the existing evils. A
committee of the Board of Trade has made a report, of which
the following gives the substance:
"That of the methods of communication at present adopted

the outside cord system should be condemned as inefficient,

while the systems in which the cord or wire is inside the car-
riages cannot be regarded as satisfactory. The principal elec-

tric systems, and the communication by means of the brake
may, however, be held to be efficient; that no one of the elec-

trical systems so far excels the others as to enable the com-
mittee to recommend it for general adoption, although they
prefer the system of communication which has been experi-
mentally used by the Great Eastern Railway Company; that
the law should be extended so as to require the provision on
all trains of an efficient means of communication between pas-
sengers and the servants in charge of the trains, which should
also be used as a means of communication between the guards
and the driver."
The conditions which the apparatus should fulfill are stated

as follows:
"It should lend itself readily to the interchange of carriages

between different railways; it should be easily applicable, and
should communicate directly with the driver as well as with
the guards, while the means by which it is actuated by the
passenger should be in a conspicuous position, either in the
center or at both ends of the compartment, without affording
too great a temptation to passengers to tamper with it; it

should be reasonably cheap in initial cost and maintenance; it

should afford an indication outside the carriage, and a pas-
senger should not be able to replace the means by which the
alarm is given; it should not entail the use of additional coup-
lings to those already existing, viz., the screw coupling, the
side chains, the automatic brake, and the heating apparatus;
and it should be capable of being used as a means of com-
munication between the driver and the guards of a train as
well as between the passenger and the driver and guards."
The Board of Trade has expressed a preference for an elec-

trical apparatus, devised by Mr. P. Hollins. Telegraph Engineer
of the Great Eastern Railway, which to us seems decidedly
complicated and unnecessarily elaborate. Its essentials are an
electric circuit throughout the train, of which the Westing-
house air brake pipes form one conductor, a dry battery, a
bell and a visual indicator on the engine, a bell and push but-
ton in the brake van. a lever switch in each compartment to
operate the bells, and arranged to be locked when once oper-
ated and released only by the guard, an indicator on the out-
side of the car at each compartment to show in which com-
partment the lever switch has been operated, and a specially
designed Westinghouse coupling which contains the electrical

contact mechanism for attaching the wire circuits between the
cars.

This is an exceedingly round-about arrangement which will
undoubtedly meet the peculiar and exacting requirements of
the Board of Trade, but why it should be made necessary to
employ so complicated a system is beyond our comprehension.
The Westinghouse air signal seems to be all that is desired in

this country and it may be adapted to perform all the necessary
functions of similar requirements abroad. The outside cord
system has been so inefficient as to lead to the establishment
of radical regulations, whereas a device of this kind should
have a gradual growth or development, simplicity being always
borne in mind.
The moral to be drawn from the experience of the railroads

of England in this case is that they should take the initiative

in providing safety appliances and not wait for outside pres-
sure, due to aroused public opinion, to compel them to put on
apparatus which is more elaborate than necessary or desirable.
The air signal so .generally used on our roads would probably
now be thought to answer every purpose in England if it had
been employed voluntarily when the need for better appliances
was first felt. We have no Board of Trade at present, but un-
less our railroads bear in mind this principle of taking the
initiative in regard to safety appliances and act upon it to a
greater extent than in the past, similar restraints may be ex-
pected to be applied by the public in this country as in Eng-
land.
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A SMOOTH-RUNNING AIR COMPRESSOR.

A very extensive application of compressed air has been
made by the Ingersoll-Sergeant Drill Co. at the works of the
Tide Water Oil Co., at Bayonne, N. J., in which a saving of

178 boiler horse-power, which is equivalent to $4,450 per year,
has been effected by the substitution of compressed air for
steam in a number of the processes in refining. This is of in-

terest chiefly to our readers in connection with the Class D air
compressor, shown in the photograph, which was taken while
the machine was running at a speed of 150 revolutions per
minute. The machine is of the duplex belt driven type, and the

Ingersoll-Sergeant Duplex Belt-Driven Air Compressor.

appearance of the belt and of the engine and fly wheel indicate
very smooth running. This machine has a stroke of 14 inches
and is of the same type as those used by the Pullman Palace
Car Co., at the Pullman Works, by the Lowell Machine Shop,
Lowell, Mass., and others. The machine is well built, and is

giving very satisfactory service. There are many cases where
belt compressors are more desirable than direct-connected ma-
chines, especially when the main shop engine has a large
amount of surplus power, and our engraving shows a good
example of this practice.

CAR BKA.RINGS—CENTER PLATE VS. SIDE BEARINGS.

At the May meeting of the Western Railway Club the sub-
ject of the bolster bearings for cars was taken up in topical
discussion as follows:

"With the Very Heavy Capacity of Cars Now Being Built,
Is It Not Advisable to Transmit the Weight from the Body
Bolster to the Truck Bolster, Equally Distributed Between
Center Plate and Side Bearings, Instead of Carrying All on the
Center Plate?"

Mr. A. M. Waitt, General Master Car Builder of the Lake
Shore & Michigan Southern Railway, opened the discussion
and said:

Some weeks ago our chief engineer wanted me to take a
trip to a certain point on our road and see why cars loaded
with 50,000 or 60,000 pounds of coal, and started, would not
continue down a grade of 45 feet to the mile and on straight
track,

. too. I spent a forenoon in running loaded cars
around curves and on this grade, and starting them down with
a bar. Some of them went all the way down, and others only
part way. The approach to the sloping track was a curve,
and we found that all the older cars, especially those that

had trussed wooden bolsters instead of metal bolsters, for
some reason or other the trucks would not straighten out
after they had passed the curve; the flanges of the wheel
pressed hard against the rail. You can at once see that under
such circumstances, even after the cars were started with a
bar, or were given quite a push with the locomotive, the fric-
tion between the car and the rail would be very great. There
happened to be a rainstorm at this time, and the rail was some-
what slippery, which gave the cars all the advantage possible;
yet we found car after car on which the trucks would not
straighten out on the straight track. Later there were tried
cars having metal bolsters, and the side bearings of which
were in contact as well as the center plate, and yet those cars
curved easily enough and went down on the straight track
very readily.

The same condition must exist when we are hauling cars,
loaded or empty, over the road, especially so when they are
loaded. I think it is reasonable to suppose that we are expend-
ing a great amount of power trying to haul cars which, after
they have gone around a curve, will not allow the trucks to ad-
just themselves properly to run on a tangent line.

Then came the question as to how a condition of that kind
could be overcome. The first thing that would suggest itself

would be to get the car up off the side bearings, and I exam-
ined car after car in going through the yard to see what con-
dition they were in, and I think it safe to say that 999 cars
out of every 1,000 are transmitting the load from the body
bolster to the truck bolster through both center plates and side
bearing. On many of the cars the proportion of the load trans-
mitted through the side bearings is very large; I think it

would be safe to say probably as great as is transmitted through
the center plates, that depending a great deal on the original
distance between the side bearings when the car is new, and
also on the stiffness of the bolsters.

If it is attempted to carry the load entirely on the center
plate, with large capacity cars, we are necessarily putting a
very great strain upon the truck bolsters. It seems a rea-
sonable conclusion, provided a side bearing can be so de-
vised as to make the friction between the body and the truck
side bearing practically nothing, or very small, that the ideal

way of transmitting the load, considering the service of the
truck bolsters as well as the freedom in the swiveling of the
truck, is to have the load divided between the side bearings
and the center plates. It will not do to carry the load on the
ordinary center plate, and then have the ordinary cast iron

or malleable iron or steel bearings in contact; the friction is

too great, and after awhile, after the side bearings get rusty
and the cars get somewhat out of shape and sagged more or
less, the friction will be too great, as was the case with the cars
I have examined.
Mr. Miller, Michigan Central Railroad—I think I may say

that I stand almost alone in advocating swing bolster trucks
for freight cars. I have always believed, and do believe, that

if there is any advantage in using a swing bolster on a pas-

senger car. there is a greater advantage in using the swing
holster on a heavy freight car. I think 90 per cent, of the cars

of the United States have rigid centers for their trucks; I do
not favor the rigid center truck. I have given this matter of

side bearings a great deal of thought. There have been roller

side bearings—a single roller with a trunnion; my observation
has been that such bearings wear flat on top, and then they
are worse than the ordinary side bearings. I have experiment-
ed with roller side bearings, and we are now experimenting
with one which we think is correct in principle, and I be-

lieve that something of that kind will have to be adopted.
Roller bearings must be made in such a way that the rollers

must roll. In designing our latest one, which we have now un-
der most of our passenger cars, and which can be seen under
our coaches at the Twelfth street depot, we used an interme-
diate bearing, the cone-shaped rollers working between the bot-

tom and the upper plate, centering to the center plate. A lever

compels this intermediate plate to move, and thus compels the

roller to move, and the roller then does not wear flat. I have
had such side bearings on a passenger coach for six years, and
I think that the principle is correct.

President Delano—Two cases have come to my attention of

serious loss on account of too much friction between cars and
the side bearings of the trucks. The flrst is in line of great
damage to track and rail. In the case of a bridge across the

Mississippi River the bridge itself is on a tangent for more
than half a mile, but the approaches on each side are on a
curve. It has been found that the rail on what would he the

continuation of the outside of the curve is worn twice as rapidly

as the other rail. The only explanation is that the trucks be-

come slewed by the curve and do not straighten out when
they reach the tangent
The second instance illustrates the resistance to traction.

Cases of switch engines stalling with a very small number of

cars going around curves have frequently come to my atten-
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tion. One case was so absurd as to seem almost untrue, whlcli

I saw myself only a week ago. A four-wheel switch engine,

which I have seen handle forty loaded cars on a .straight line,

stalled with a full head of steam, pulling eight foreign box

cars loaded with grain, coming out of an ordinary switch lead

in a yard. I found that the cars were all overloaded, but not

more than 10 per cent, beyond their capacity; but the whole
trouble was that they were bearing down hard on their side

bearings, the gage of the wheels on the axles was at the ex-

treme limit, and the wheels were grinding so on the track that

it was just like pulling the cars up hill to pull them around
the curve.
Although Mr. Waitt makes the point that the weight of the

cars should be divided equally between the center and side

bearings, it certainly seems that if that is done, and so large

a proportion of tho weight of the cars is to be carried on the

side bearings, then at least we must have a better side bearing

than is now usual.

Mr. A. E. Manchester, C, M. & St. P. Railway—The ideal

place to carry a car on the truck is at the center, with the

side bearings only performing the office that they are in-

tended for—that is, to take the sway of the car; and we should
strengthen our body bolsters and our truck bolsters. It Is not
impossible that a durable side bearing that will meet these
conditions can be designed, but I doubt whether anything has
yet been devised that will stand the test of durability and
cheapness and do the work. I believe that it is possible to

build body bolsters and truck bolsters of such capacity that

such side bearings will not be necessary. I furthermore be-

lieve that the condition mentioned by Mr. Waitt does not
exist to the same extent with swing bolster trucks as it does
with the rigid trucks; also that the swing bolster is easier on
the body of the car, and, as a result, the car will last longer,
will be racked less, and will be in general better condition
after years of service than were the rigid truck used.
Secretary Whyte, C. & N. W. Railway—I want to say a word

in favor of supporting the car on center plates rather than on
side bearings. A number of years ago- a certain road took the
trouble to oil the center plates of its freight cars. The road
was known as rather a crooked road, to be sure, but an effort

was made to keep the cars off the side bearings and to further
assist the trucks to assume their normal position readily the
center plates were oiled, the car inspectors being provided with
oil cans having spouts long enough to reach the center plates.

Mr. Waitt—There is one difficulty in making bolsters stiffer

for the increased loads that are being put upon the cars, and
that is that we are limited in the height of the couplers, and we
are limited as to the height of the floor frame of the cars above
the trucks to suit platform and places where cars are unloaded.
If we transmit the load through the center plate and the side
bearings we are not compelled to have as stiff a body bolster,
and many of the old ones that we have in service would be
sufficiently strong if, instead of concentrating the load in tho
center, we divided it between three points. We get a more ideal
way of loading by equally distributing the load.
President Delano—Do you know whether it is the practice

among roads with turntables to make the bearings of the turn-
tables at the ends, or is it the practice, as I presume it is, to
have all turntables bear entirely on the center, and have ihe
ends free.

Mr. Waitt—I think the tables bear entirely on the center,
with the ends free, for one reason, if for no other, that there
is plenty of opportunity to provide sufficient depth to get the
required strength.
Secretary Whyte—I think one of the difficulties of Mr. Waitt's

proposition is that it would be rather hard to distribute the
weight over sis points. The weight can be distributed on two
bearing surfaces, or on three, if the three bear the proper
relation to each other, but it is difficult, without suitable equal-
izing arrangements, to distribute the weight over more than
three bearing surfaces and insure that each gets its proper pro-
portion; the bolsters would not be sufficiently flexible to insure
this, I think.
Professor Goss—It seems to me we are attempting to design

cars so that they will not bear on the side bearings, and yet
are, in fact, unable to secure the desired result. In effect,
therefore, the theory is one thing and the practical results quite
another. I believe the theory is right, and that practice should
be wrought up to the requirements. To support a car on side
bearings means unknown stresses at every point of support.

TESTS ON COVERINGS FOR STEAM PIPES.*

New London. Conn., is to have the most extensive naval coal-
ing station in the country. The largest coal sheds, piers and
facilities for coaling war ve.ssels are to be erected there imme-
diately under the authority granted by Congress at its last ses-
sion, when the sum ot $200,000 was appropriated for the work.
The yard has been placed under the jurisdiction of the Bureau
ot Yards and Docks.

By C. L. Norton.
The apparatus for making these tests comprises .icveral

pieces of steam pipe of different diameters and lengths, healed
electrically from within by means of coils of wire in oil. The oil

is stirred vigorously and serves as a very efficient carrier of
heat from the wires to the pipes.

In making a test the following operations are carried out,

and observations are taken in the following order:
The current is turned on, and heat is generated in the wire

coil until the wire, oil and steam pipe have reached the desired
temperature at which it is proposed to test. The current is

then gradually diminished until it is found to be of just the
amount necessary to keep the pipe at this temperature without
a rise or fall of 1-16 of a degree in 30 minutes. A reading of

the voltage and currents is now taken at intervals of .30 sec-

onds, and the watts and B. T. U. are computed from their aver-
age. We then have the number of B. T. U. lost from the out-
side of this particular pipe at this particular temperature. If

now we place a steam pipe cover around the pipe, we shall find

that a less amount of energy is sufficient to keep it at the re-

quired temperature, the difference being the amount of heat
saved by the covering. It seems to me that I have approached

Apparatus Used by Prof. Norton.

more nearly the conditions of actual practice that can be ob-
tained by any otuer method of testing, except the actual use of
a long run of pipe; and the determination of the amount ot
heat put into such a pipe by the "condensation" method offers
many difficulties and is open to much uncertainty. I feel, there-
fore, that in adopting this method I am using a reasonable ex-
posure for the pipe, and have an exceptionally good opportu-
nity to measure the heat supplied.
The money saving is computed on the following assumptions.

Coal at $4 a ton evaporates ten pounds of water per pound of
coal. The pipes are kept hot ten hours a day three hundred
and ten days a year. If computations are made, as is some-
times done, on an assumption that the pipes are hot twenty-
four hours a day three hundred and sixty-five days in a year.
the saving is nearly three times that shown in the table.
Generally speaking, a cover saves heat enough to pay for it-

self in a little less than a year at 310 ten-hour days, and in
about four months at 365 twenty-four-hour days.

B. T. u.
loss per
sq. ft.

" pipe sur-
face per

Specimen. Name. minute.
A Nonpareil Cork

Standard 2.20
B Nonpareil Cork

Octagonal 2.3S

SavingRatio of
loss to Thickness per year

loss from In per 100
bare pipe. inches.

lE.y 1.00

sq.fL

JJ7.80

1..2 .88 37.a)

•From a paper read before the American Society of Mechanical
Bjiglneers.
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C Manville High
Pressure

D Magnesia
B Imperial As-

bestos
F W. B
G Asbestos Air

Cell
H Manville Infu-

sorial Earth.
I Manville IjOw

Pressure
J Manville Mag-

nesia Asbes-
tos

K Magnabestos...
L Molded Sec-

tional
M Marsden Infu-

sorial Earth.
N Marsden Infu-

sorial Earth..
O Asbestos Fire

Board
P Calcite

Bare Pipe 13.84

By the advice of the members I have made an assumption
that the cost is not nearly proportional to the thickness. As
the thicker coverings are not now made in great quantities,
the actual cost of their manufacture is uncertain.

TABLE V.
VARIATIONS IN THICKNESS, ETC.

Saving

2.38

2.45
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of a flue to its proper position for working opens the air

valve, and tlie operator lias only to place the flue in position

and turn it until the work is done; when withdrawn the air

valve closes and the machine stops. The work is done by

ricipiociiliiifj; hammers driven by pistons controlled by in-

genious tjipix't valves, which admit and relo^ase the air from

the cylinders very rapidly. It is a compact combination, and

it desired the welder and reducer may be mounted separately,

and the reducer may be used in connection with other forms

of welding machines if desired, although we should think

the two ought to be used together. The machine is usually

placed near the heating furnace, and the capacity is limited

only by the dexterity and skill of the operator. As many as

,^00 flues have been reduced in an hour, and as this work may
be done after the welding and at the same heat the con-

venience of the machine will be clearly understood. It is

stated that this reducer when used with the Hartz welding

machine will save from 3 to 5 hours on a single set of flues.

The dies may be changed in a few minutes. Reheating and

THE MICROSTRUCTURE OP BEARING METALS.*

giab«*iw>gg

Pneumatic Flue Welder, Reducer and Expander.

handling are saved, which means very rapid and cheap work.

They will weld and reduce a flue in about 8 seconds when
operating under a pressure of 40 pounds per square inch. The
pressure is reduced by reducing valves before the air passes

into the machines.

There is nothing more awkward than the arrangements
for flue work as we have seen them in many railroad shops,

and this compact outfit, with its labor-saving possibilities,

cannot fail to make a mark on flue work. In writing us re-

cently about the operation of this machine, Mr. Mcintosh, Mas-
ter Mechanic, C. & N. W. Ry., said:

"It was originally designed for welding alone. Later Mr.

Whomes attached an auxiliary hammer and dies for reducing,

and, finding it a success, designed an independent reducer that

can be used in connection with other machines, the Hartz, for

instance, reducing the flue at the same heat that welds it. We
find these machines reliable and durable and remarkably
rapid. It takes but five seconds to weld and reduce a flue.

Consequently, the heating furnace regulates the output. We
use the Furgnson oil furnace, a very excellent heater, but the

flue welder and reducer would easily keep three of them busy.

Both machines are automatic, starting in motion only when
the flue is placed under the dies and stopping instantly on its

withdrawal, using air but a few seconds at each operation and
economizing power to the greatest degree. Other advantages
are cheapness and small floor space required."

BY GUILLIAM H. CLAMER,
Chemist to the Ajax Metal Company, Philadelphia.

The science of microscopic metallography is at present attiact-
ing widespread attention, and great developments have of lalu

resulted fiom this mode of testing. Microscopic examination is

fast becoming a factor In testing metals. In the study oC Iron
and steel much work has been done and much Information ob-
tained; but the microscopic examination of alloys Is a compara-
tively new piece of research. Chemical analysis can show only
the composition of an alloy; but to show the true structure, or
manner in which the component parts are alloyed. Is left for

the microscope. The physical properties of a sound piece of

steel depend exclusively upon Its chemical composition and upon
Its structure, and just so with all other alloys; not only should
the component parts thereof be iknown, but also the manner in

which these metals are alloyed, as Is shown by their structure.
We may take, fo.- Instance, bearing metals. In these alloys two
all-important points requisite to a good bearing alloy, namely,
anti-friction and wearing iiualitles, are greatly dependent opon
structure.

It Is, of course, first necessary to have the composition correct
to meet certain requirements, such as load, speed, etc., and
then to have the component parts alloyed in such a manner
that the product shall be as fine-grained and homogeneous as
possible. The failure of many bearings to give satisfactory
service Is more often the result of improper mixing than of a
poor eomposition.

It is an undisputed fact that certain combinations of metals
are better than others, but it frequently happens that an alloy
of good composition is far inferior to another of poor composi-
tion, simply on account of improper manipulation; a good com-
position in the hands of unskilled foundrymen often yielding a
granular and uneven mixture of very inferior quality, while a
good metal can be made of Inferior scrap by another.
How the wearing qualities are dependent upon structure will

be made evident when we consider the definition of wear^"the
tearing off of small particles from the worn bodies." Therefore,
a bearing metal which Is finer in granular structure will wear
the slower because of the tearing off of smaller particles.

If a metal is not homogeneous, the anti-frictional qualities
will suffer greatly, because of the difference in the hardness
and density of the metal In all its parts. The particles of such
an alloy form hard spots within the metal, which produce fric-

tion.

The homogeneity is greatly dependent upon the treatment the
.alloy has undergone, and a perfectly even structure can only be
obtained by careful and proper treatment.
In view of these considerations, I was led to make a study of

the structure as well as the composition of the various bearing
metals on the market In this country, and more particularly
those which are used in railroad service.
The question as to what is tlie best metal on which to run our

rolling stock is one which is becoming more important every
day. We are running our trains on faster schedule; we are
increasing the size and welglit of locomotives and cars to ac-
quire greater speed, greater carrying capacity and greater
comfort.
Only a comparatively few years ago railroad men would have

laughed at the idea of attaining the train weights and speeds
of to-day. They would have advanced a hundred difficulties

in the way of achieving such wonderful results, and chief
among these would have been cited the difficulty of obtaining
a bearing metal which would meet these requirements. In
former times, when speed was not attained and comfort but
little considered, a "hot box" was of little consequence; but
now the numerous trains are required to dash along with mar-
velous regularity, reaching their destination after a run of

hundreds of miles on the very minute they are scheduled to

arrive. Under these conditions even the slightest delay often
leads to the most disastrous consequences. Many accidents
are on record wliich can be traced to a hot box.
Apart from the safety and successful movement of trains,

which can be accomplished only by the use of well-fitted, well-

lubricated bearings, composed of a properly made anti-friction
alloy, the question of cost is also an important factor—not onlj'

first cost, but also the expense which is directly dependent upon
the wearing qualities of the alloy and its successful use as
scrap. A metal to he successfully used as scrap must have
the quality of not deteriorating In remelting. The Importance
of these considerations is at once obvious to a well-regulated
railroad, which considers the great loss occasioned by wear,
and the necessity of converting their scrap agraln Into a first-

class journal brass.
The alloys now In use for this purpose may be divided into

five classes:
(1) White metal alloys; (2) miscellaneous alloys; (3) copper

and tin alloys; (4) phosphor-bronze; (5) copper, tin and lead
alloys.
Cast Iron has boen tried as a journal metal on railroads, and

In fact was used for some years, but I think that it has now-
been entirely abandoned for the composition metals. Roller
bearings have also been experimented with, but. so far as I am
aware, have failed to give satisfaction.
The preparation of these alloys for microscopic examination

is. of course, of first importance. They must be carefully pol-

ished and then etched with a suitable reagent. For copper

•A paper read before the Franklin Institute.
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alloys I prefer to use the method of Guillemin, i. e., to attack the

specimen electrolytically by exposing It for a few minutes in

a bath of very dilute sulphuric acid when connected with a

simple Daniel cell, and. in making a comparative study of met-

als of similar composition, all the conditions must be the sanie.

The method I use is to make a platinum dish, containmg the

weak acid solution, the positive pole, and then mimerse the

specimens to be compared in the solution in contact with the

dish, and pass a current through them all at the same time.

The white metal alloys belong to the first class. They are

first in anti-frictional qualities, but do not wear well, and
furthermore, have not sufficient strength to support the great

weight of locomotives and cars without distortion or crushing.

The practice, therefore, is to use these metals Inside of a

stronger shell of composition metal.
In car bearings these soft alloys are simply used as a lining,

which is not more than 1-16 to % of an inch in thickness. The
object of this lining is to give the bearings a good seat without

having to be bored out accurately to fit the diameter of each

individual axle. The diameters of the axles vary according to

the wear they have had, and to fit hard-metal bearings it

would be necessary to bore each one to fit each particular

axle, and, moreover, the axles are always more or less rough.

The soft white metals easily conform to any such irregularities

In the surface of the axle. ... n,-
This soft composition soon wears away, but by the time this

has taken place the bearing has a good seat on the axle, thus

doing away with the necessity of fitting each separate journal.

The boxes are all bored out to the same diameters and lined

with a specified thickness of soft metal. In this way the bear-

ings are all fitted with minimum expense and confusion.

The principal alloy used is one containing antimony and lead;

this Is sold on the market under the name of "hard lead." It

usually contains from 15 to 25 per cent, of antimony, which

makes the alloy coarsely crystalline and brittle. It is inexpen-

sive, but gives little wear. Although antimony Is a more ex-

p<'nsive metal than lead, the "hard lead," or antimonial lead,

sells at a lower price than pure lead. The mlcrostructure

shows these coarse crystals (Fig. 1). With the increase of an-

timony the crystals are brought into closer contact, indicating

the approach to the chemical alloy. Tin greatly Improves this

alloy. It gives it greater toughness, and makes an alloy which
will stand a much greater pressure without distortion—a valu- •

able feature for a babbitt metal.
This is the composition of nearly all the cheap babbitt met-

als on the market. A good babbitt metal should have as fine

a grain as possible in connection with the greatest toughness

and hardness obtainable. Tin has the property of gi-eatly i-e-

ducing the granular texture of antimonial lead. Bismuth In

small quantity is added to the lead, antimony and tin alloy by

some manufacturers. It is claimed to give greater fluidity and
less distortion under pressure. The composition of such an
alloy Is:

Lea<J V4Tin Jm
Antimony '^^
Bismuth "^

The question of obtaining a fine-grained structure depends

greatly on the method of manufacture, temperature of pour-

ing playing an important part, but generally the size of the

crystals increases with the inci-ease of antimony, as does hard-

ness' but by proper manipulation a finely crystalline metal can

be obtained in an alloy of the following composition, which has

a high percentage of antimony, thus making it a valuable bab-

bitt metal:
Leadi Sx5
Antimony

[[W::.]:]'.: WMTin
The first white metal successfully used as a bearing metal

was invented by Isaac Babbitt. It contained tin, antimony and

copper. This metal Is used for lining purposes, but can tie cast

into solid bearings which do not carry too great a load. AH
white metals used for bearing purposes are now sold under the

name of babbitt metal, and when used as a lining the beting
Is said to be "babbitted." But to distinguish this metal from

the cheaper lead alloys It is sold under the name of "Genuine

Babbitt " This alloy is harder than the lead alloys, much
tougher, and is finely crystalline and wears well. It is much
more expensive, owing to the content of tin. The composition

'^,^« ^°""^-"=
80.00Tin 10.00Copper -^Q^

Antimony •
•
'.' j *

.

Another alloy very successfully used Is one composed of. ^^
Tin ['['.'.'.'.['.'.'.'.'.'. Sliso
Zinc 1.00
Copper 50
Lead
It is very tough and bends many times ,^';*;°"t,,*"''lf'"f

due to the peculiar interiockmg of the crystals (Fig. 2)- It has

however the bad feature of pouring sluggishly. I have no

knowledge of the wearing qualities of this metal

I will next consider the miscellaneous alloys. Under this

head may be included any alloy, it matters not what the com-

position, so long as it produces a reasonably good casting. It

includes all alloys having over 60 per cent, of copper and the

remainder made up indlscnminately of zinc, tin lead, antimony

and any other metals which happen to be m the scrap pile.

Such compositions as these are used on freight cars, and. In-

deed, by some roads in passenger service, their only aim being

to get a cheap composition. No attention is paid to wearing or

other qualities, and the running expense Is not taken into ac-

count U is or. y first cost. If a bearing gets hot or wears out.

it is removed and thrown into the scrap pile, to be again re-

melted. Foundrymen receiving this scrap term it all "red

brass," and without any knowledge of the composition again
convert It into journal bearings.
The scrap pile always contains more or less zinc, and in-

deed anything from yellow brass up is considered good enough
for a cheap bearing metal.

Fig. 3 shows the structure of yellow brass of:

Copper SSH parts
Zinic Si 1-i

It is beautifully crystalline and the size of the crystals varies

greatly with the method of treatment. Zinc has the property

of giving greater solidity to alloys of copper, tin and lead, 1 to

2 per cent, being sufficient for this purpose, and when more than
this Is used in connection with other scrap the effect is more
or less injurious. If the scrap metal coming from the railroads

was first melted and run into pigs and analyzed, uniform re-

sults could be obtained by building up the scrap with new
metal to the desired composition; but the present low price of

such material would not warrant this extra expense; and, in-

deed, I have known of such bearings to be cast, bored out and
lead-lined for 71/2 cents per pound. But even so, with proper
care, a fairly good metal can be made from such scrap.

Fig. 4 shows a bearing metal made of scrap which has been
carefully treated; It contains a high percentage of lead, but
shows no liquation of the lead, as would be expected in an alloy

of this nature.
Fig. 5 shows a copper and tin alloy, containing a little lead,

in which manganese has been used as a deoxidizer.

The alloy of copper and tin some years past was considered

the standard bearing metal on railroads, but is now little used.

These metals alloy to form a very hard and crystalline alloy

(Fig. 6), the usual proportion being that of cannon bronze—
7 parts of copper to 1 part of tin. Although this alloy Is much
harder than the standard metals of to-day, yet it is found to

wear much more rapidly and produce more friction. Dr. Dud-
ley, chemist to the Pennsylvania Railroad, some years ago
gave the results of a long series of experiments before the

Franklin Insititute, in which he compared the copper and tin

alloy with the standard phosphor-bronze, which contains lead.

He found that the copper and tin alloy was much more liable

to heat under the same state of lubrication than the standard
phosphor-bronze, and second, that the rate of wear with the

copper and tin alloy was nearly 50 per cent, greater than that

of the standard phosphor-bronze. And still, in spite of these

facts, some railroads still go on in the old way specifying cop-

per and tin, a more expensive alloy than the phosphor-bronze,
or the copper, tin and lead composition.
These experiments led directly to the use of standard phos-

phor-bronze bearing metal on the Pennsylvania Railroad, and
indirectly to its use of other large roads. Thus, by practical

experimentation and experience, railroad men to-day recognize

but two alloys as standard: (1) Copper, tin and lead alloy, con-

taining phosphorus, known as phosphor-bronze. (2) Cop-
per, tin and lead. I do not say that either of these alloys

is the best that can be devis^, but up to the present time, and
with our present knowledge, they are the best compositions for

car and locomotive journal bearings. As far as wearing is

concerned, I do not think the phosphorus Introduces any ad-

vantage, and, as Dr. Dudley says, he has no evidence to show
that the phosphorus has any other use except to produce
sound castings.

I had occasion very recently to find, by a practical test, that

the alloy of copper, tin and lead gave better results, so far as
anti-frictional qualities are concerned, than the alloy containing

phosphorus. That the bearings without phosphorus showed a
much less tendency to heat than the phosphor-bronze was
clearly demonstrated. The test was made by placing the phos-
phor-bronze on one side of the axle and the simple alloy on
the other. The tests were strictly comparative In every way,
and the number of hot boxes of the phosphor-bronze metal
greatly exceed'ed the simple alloy. And it has been found, by
practical experience, that i-emelted phosphor-bronze is much
more liable to heat than the newly-made metal.

In order to discover why the remelted scrap phosphor-bronze
should be inferior to the newly-made material, I determined
to maike some experiments in a practical way. The fact that

the phosphor-bronze scrap Is far inferior to new metal is well

known and I believe the general Impi-ession has been that the

inferiority was due to the burning out of the phosphorus, as

It is for this reason that the specifications of standard phos-

phor-bronze call for a high percentage of phosphorus, in order

to make provision for loss in remeiting, and with the idea that

the remelted scrap will still retain sufficient phosphorus not

to deteriorate its qualities. By my experiments I find this to

be an entirely mistaken Idea, because, in the first place, phos-

phorus only "burns off in very small proportions, when once
thoroughly contained in the alloy; and secondly, that the infe-

riority of the metal Is directly due to the high percentage of

phosphorus for the reason that It combines with the tin and
copper to form hard crystalline phosphides, which are. to a

great extent, dissolved In the alloy when the metal is new,

but separate or crystallize out in the old material.

Six hundred pounds of phosphor-bronze was made of good
selected material, and every precaution u.sed in inanlpulaiing.

it was then poured Into ingots and borings taken from the

first, middle and last ingots, and the borings mixed and an-

alyzed. The analysis showed:
Copper ::::l82
itvf' ;:;;:;:;;::;::::.::::::;:::;;:;;;::::::::::... 10.5s
A in 1 /u
Phosphorus ^^



September. 1898. AND RAILROAD JOURNAL. 313

Three hundred pounds of these Ingots was now weighed oft

and reiiieltcd, and again poured into ingots and weighed, and
the loss caierully noted; the metal being melted and poured In
this way ten times, and the loss noted In each heat, with the
followitig results:

1st
2d
3d .

4th
5th

Pounds.
3.5
3.0
3.0

2.5

6th
7th
8th
9th

Pounds.
2
3
3
4

3.6 10th 7

The total loss was 34.5 pounds, or 11.5 per cent., on ten heats,
and the average loss per heat 1.5 per cent. It will also be
seen how unlCorm was the loss on every heat; the last iieat
only showing considerable deviation, which I attiibute to the
metal being insufficiently hot to flow cleanly from the crucible.
Borings were taken from the first, middle and last ingots of

1st
2d
3d
4th
Dth

Pounds.
7
3

Founds.
6th

7th
1. 8th 3

9th
Mth

This metal became harder and closer-grained after the re-
peated meltings, but showed no signs of becoming crystalline
or granular.
Fig. 9. Now copper, tin and lead alloy.
Pig. 10. Itemelted copper, tin and lead alloy, made by the

AJax Metal Company's process, which Insures the homogene-
ous distribution of the lead.
Many alloys of copper, tin and lead are manufactured by

foundrymen under the name of antl-frlctlonal metal, and are
sold under various well-sounding names, which are supposed to
indicate their qualities.

Figs. 1.—Amimonial lead. 2.—Tin and zinc with little copper and lead. 3.—Copper and zinc. 4.—Copper, zinc, tin, lead, iron. 5.—(Copper and zinc with
little lead (manganese used as deoxidizer). 6—Copper and tin. 7.— Copper, tin. lead and phosphorus (1st melting). 8.—Copper, tin, lead ,^nd phos-
fihonis (after repeated meltings). 9.—Copper, tin and lead (1st melting). 10.—Copper, tin and lead (after repeated meltings). 11.—Copper, tin and
ead, showing liquation of lead. 12.—Copper, tin and lead, showing Uquation of lead.

Diagrams Made from IVIagnified Sections.

the tenth heat, well mi.^ed and analyzed. The metal now con- To one who is unacquainted with or does not consider the
talned its constituents in the following proportions: chemical and physical properties of lead, it appears an easy
Copper 80.39 matter to make such an alloy by merely melting in a crucible
Tin 10.40 the three metals in the stipulated proportions; but when we
Lead 8.35 consider the greater density, the lower melting point, and the
Phosphorus 87 slight affinity of lead for the copper and tin alloy, a more seri-
The analysis shows that very little phosphorus has gone off, ous question results. I have found, by my repeated micro-

despite the fact that the metal was melted and poured ten scopic examinations of many such alloys of different makers,
times, the lead showing the greatest loss. The following table that lead Is in no instance combined or really alloyed with the
will show the loss in weight very closely, as shown by the copper and tin, or perftaps only in small proportions, probably
analysis: not over 1 per cent.; the remaining lead being held diffused

1st Heat. 10th Heat. Loss In through the alloy in its combined state, or with small proportion

Copper • . 236 47 213 41 '^""Sm "^ *^^ *'" ^""^ copper, but not enough to destroy the grayish-
'pijj 29*67 2761 206 blue COlOr.

1jS!a,i .................. ...............'..'.'..... 3174 22.17 9.57 Such an alloy under the microscope is seen to be made up of
Pho.sphoriis ...........!! ".!."!!!!!!.!!!!!!! 3!l2 2^31 !81 two principal colors, the bronze-colored combined copper and
_, IX 1. it X xm, tin. and the giavish-blue lead. Now. this being the case. It
These results show that the phosphorus Is held in bronze m ^,x\\ be seen how difficult and also important It is to obtain an

the form of phospliides, which high temperature can drive out alloy which will show the same structure and percentage of
only in very small proportions. The metal under the micro- igad In all its parts. The difflculty In obtaining such an alloy
scope was now decidedly crystalline. These crystals are in- jg this as I have stated-
termlxed or held dissolved in the new metal, but when sub- /in mL i ^ . * i- = -..i. j *•

jected to remelting become organized and crystallize out In the '^^ ^*^^ '^^<' '^ "^^ combined with copper and tin.

alloy, thus greatly reducing the anti-frictlonal and wearing (2) Owing to the high specific gravity and the lower melting
qualities of the metal. The resulting metal after the tenth point of the lead, its tendency is to go to that part of the cast-
heat was so hard it could scarcely be touched with a file. i^S which has last solidified, or to distribute itself unevenly
Fig. 7. New phosphor-bronze. throughout the mass.
Fig. 8. Remelted phosphor-bronze. I will now show the structure of copper, tin and lead alloys
A copper, tin and lead alloy of the same composition was of several makers: they all have about the same composition

treated ir> the same way; the loss on this metal was 34 pounds, and were all cast in the same size bars, great care being taken
being within half a pound of the phosphor-bronze, and the loss to have the conditions as nearly alike as possible. A section was
on each heat was as follows: cut out of the middle of each bar for examination.
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Fig. 11 shows the structure of an alloy of the following com-
position:

^^fp^"- :.;::::;:::;;::;::::;:::::::• »;i
iZi :::::::. :^:v::^' ::::::::::::: u"
It shows that the lead has liquated, leaving an unsound metal.

The dark spots are holes and the lighter particles lead. That
such a segregation of the lead greatly reduces the value of

a composition of this nature is very evident.

Fig 12. A metal of following composition:

c°pp^^
v."-..::;::::::::::::::: nJs

iZa.:::-.-.:::-..:::::::::::::::r:::---::: i"-^^

This shows a still greater segregation of lead. In this metal

the lead is very unevenly distributed, it having formed large

pools through the alloy.
.

Of all metals, lead is hy far the first in anti-friction qualities;

and if to the strength of copper and tin there is added a suit-

able proportion of lead, thoroughly and evenly distributed

throughout the mass, the bearings as they wear are constantly

in contact with soft anti-friction particles of lead, which are

backed by the harder particles of copper and tin. If in such an

alloy the lead Is not homogeneously distributed and without

liquation, both the wearing and anti-frictional qualities are

greatly affected.
After going through the whole subject of the composition of

metals suitable for bearings, the thoroughly homogeneous alloy

of the proper portions of copper, tin and lead seems to me to

be best suited for the purpose, and this has also been demon-
strated in actual service by the use of such alloy on all the

record-breaiking trains of recent years, notably the New Yotk
Central & Hudson River flyer from Albany to Buffalo, which
made the run of 436y2 miles in 407 minutes, with the bearings

perfectly cool throughout the entire run; and on the fleetest

ocean grevhounds that cross the ocean.

The a,lloy of copper, tin and lead, of proper composition and
homogeneous structure, I think I am safe in saying, has greater

anti-frictional qualities than any other composition of suffi-

cient strength to be used as a journal brass In railroad service.

This fact has been demonstrated several times by actual prac-

tical tests, and, furthermore, it does not deteriorate in remelt-

ing.
As structure is of such importance in a bearing metal, I

think the micro-test should be included in all specifications as

equal, if not greater in Importance than chemical analysis.

ADVANTAGE OF IMPROVED TOOLS FOR RAILROAD
SHOPS.*

We find that where a careful selection and proper application

has been made of improved tools in shops the saving in time

over the old methods of getting out the same class of work is so

great as to set aside all doubt and beat down all prejudice here-

tofore existing in the minds of a few mechanical men who are

loth to depart from old and tried ways. Tour committee finds

that the introduction of truly improved tools for meeting special

railway repair shop work has been slow, considering the great

advantages derived from their use. and from facts ascertained in

making our inquiries, we are satisfied that a large majority of

our master mechanics are not reading upon or keeping posted

with the progress made by some of their brothers in this impor-
tant line, or If they are, then their managements fail to appre-

ciate their efforts, or act upon their suggestions.

As your committee on the subject of motors, in their full and
complete report at our last convention covered this field so well,

we decided not to touch to any extent upon this part of what is

considered by many as pertaining to our subject of improved
tools: at the same time we want to emphasize and Indorse all the

committee suggests and to add that even since their report was
submitted rapid strides have been made in the invention and in-

troduction of powerful and convenient motors having electricity

and compressed air to actuate them and with the advantages of

being adapted to special or universal service which enables them
to cover almost every variety of work for which detached or in-

dependent motion is desirable, and the extended use of them in

connection with the latest improved tools designed to work with
them is strongly urged by your committee. The great improve-
ment made in heavy shop tools and the very successful efforts

to Introduce features in them for wider scope and greater ca-

pacity is familiar to all who have looked into the subject, and
your committee assumes in the matter of heavy lathes, planes,

slotters, shapers, etc., that all interested are posted, and we pro-
pose to confine our report to the more special tools, those gotten
up with a view of dispensing with all work formerly done by
hand where possible to machine it.

These are the great labor and time savers, and consequently
do as much, and In some cases more, to reduce cost of repairs on
locomotives than the heavy tools, and, strange to say, they have
received,but little attention In proportion to their worth, if we
may judge from the lack of general introduction. These consist
in part of milling machines, vertical, horizontal and universal,
turret lathes of special design, special brass lathes, grinding
machines, tool sharpening devices, cold sawing and cutting off

machines, threading machines for turned bolts, etc.. to dispense
with cutting threads on lathes, and some of the latest designs of
light shapers. slotters and quick return planers.
Possibly the most important of the Improved tools are the lat-

est designs of milling machines. With these we are enabled to

machine almost any part of locomotive machinery that cannot
be handled in our lathes and planers, and also finish and fit

Report before the Master Mechanics' Association, June, 1898,

parts that could only be done by hand heretofore, and owing to

their ease of adjustment we are enabled to design work to be
machined by milling very cheaply that would have been difficult

it not impossible to handle in any other machine. A visit to

some of the large building shops where heavy milling machinery
has been so generally introduced would be quite a revelation to

those who have failed to keep up with the subject. There seems
to be no limit to their usefulness, and but few, if any, jobs arise

in ordinary practice that cannot be handled in a well designed
milling machine. Your committee finds that the introduction of

light milling machines years ago, which could be used only for

cutting gears, fluting reamers, taps, etc., and which proved too

small to be of any general use, had the tendency to prejudice

many shop men against them, and the fact that only recently

such machines as are calculated to take the place of planers,

slotters and other tools have been available, has no doubt had
much to do with the slowness of shop managers to take hold of

them, but now that it is possible to select a machine to suit your
work we strongly recommend their use, and find that a saving
of at least 20 per cent, over the ordinary planer can be obtained

where a heavy milling machine is worked up to its full capacity
on most work.
Perhaps the next most important, if not equal, adjunct in the

way of improved tools for machine shop Is the turret lathe.

These tools are now made very strong and heavy, designed to

cover a large variety of work, and for nearly all kinds of turn-

ing from the solid bar.
With a properly built turret lathe not only are bolts for en-

gine work, but all pins, bushings, collars, etc., for any descrip-

tion of machinery, etc., can be rapidly produced, and accurately
duplicated. The attachment for threading makes them much
faster and more accurate than the old method of threading in

ordinary lathes. Tour committee recommend none but the best

and heaviest turret lathes. There are many on the market like

the poor milling machines, and not worth the room they occupy.
Too much care cannot be exercised in selecting what are consid-

ered improved tools for shops, and this applies with great force

to tools for railroad shops, where we cannot afford many, if any,

costly special tools, but must confine ourselves to purchasing
such improved, or even ordinary machines, that are as universal

as possible in their action. We find that with the best designs

of turret lathes in the hands of smart and intelligent operatives

who adapt the machines to the work in hand, and work them to

full capacity, that a saving of from 45 per cent, to 55 per cent, can
be obtained in all kinds of bolt and pin work, over the ordinary
methods of doing this work in lathes.

Tour committee finds that great improvement has been made
in the machinery for handling brass work in shops, and, not-

withstanding we are constantly trying to reduce, or dispense

with connections and attachments as far as possible, we still

have a large number of brass and other metal fittings to pro-

duce, and shops that are prepared, or desire to make their

own oil cups, gauge cocks and standard brass fittings, would do

well to look into the matter. Many of the best of these machines
will lessen the cost of production of this class of work at least 60

per cent., and the output Is far superior in fit and finish, owing
to the arrangements for accurate duplication. There are now
available several makes of quick return high speed planers and
shapers for light work designed to keep all small jobs out of the

heavier tools, and where a shop is confined to two or three

planers, all of them probably .S6 inches or over, with one or more
heavy shapers, one of these machines will be found not only

very convenient, but most profitable. They handle rod keys,

liners keys for frames, etc., and for quick time on brass

work of all kinds are Indispensable. These newer designs are

small, but heavy and compact, and should not be confounded
with the flimsy little machines so generally on the market, with

which all shop men have become disgusted, owing to poor de-

sign extreme lightness and uncertainty of feed, etc.

Tour committee is pleased to note the more general tendency

on the part of many shop men to take advantage of the

suggestions made and points given on this subject In our former

reports of committees on this sub.1ect. It encourages us to hope

our efforts are appreciated, and that good is being done by tlfe

Association's action In keeping this most important matter to

the front. This Is especially apparent In the number of pneu-

matic and electric motors in use, and particularly the former.

We find but few shops who new depend upon the old ratchet for

drilling and reaming, and the number of belt and rope con-

veyors, and old-fashioned devices for obtaining motion, are

growing less every day. W^e find that where compressed air Is

being used In connection with the best motors for drilling, ream-

ing boring, tapping, chipping, calking, screwing in stay bolts,

riveting tanks ash pans, and many other uses, that the average

saving over the old hand methods Is from 35 to 40 per cent., and
on some jobs, is over 50 per cent., particularly in drilling shops

where ratchets were formerly used. The average saving in

boiler shops fullv equipped with good pneumatic tools to cover

all lines where they have proven an advantage is about 50 per

cent and by some who have given the matter much thought is

considered much above this figure when great saving in time

engines are laid up for boiler work is counted. W^e find fewer

improvements in our blacksmith shops than In other depart-

ments of railroad works, the old methods prevailing in them to

a much larger extent than in others, and we suggest to our

master mechanics, and foreman blacksmiths, to go around, or

write for particulars as to what is being done in this line at

some of our leading railroad shops, those of the Union Pacific at

Omaha, the Santa Fe at Topeka, and many others, having intro-

duced compressed air with great results on certain work.

Outside the shop proper, in the yards and buildings for storing

material, scrap iron, is a great field for saving labor by con-

veniently arranged pneumatic llftB and motors, many foremen
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being able to do with two or three men what kept ten or a dozen
busy, such as loading and unloading wheels, tires, boiler plate,

heavy casting's and lumber. In addition to the saving In time,
the liability In accldpnts to employees Is greatly lessened by the
safer and surer manner of handling and the fewer men em-
ployed. Your committee could not procure figures showing the
relative economy of these yard appliances, but their ultimate
saving must be apparent to all.

Wp And a great improvement In many of the wood working
macliiiU'ry departments of our railroads; this Is particularly true
of those shops who build a part of their new equipment; the im-
provement in planing and matching nriachines. borers, mortisers.
sawing mnchinis, and. in fact, all wood working machinery has
been so rapid in the past few years as to bo a question "if it

would not pay many roads to dispense with the whole of their
antiquated old plant and replace it with Just half as many well
selected tools designed for their work, that would turn out more
work in a day than they now get out in a week?"
Before concluding our work on this subject, we desire to call

the attention of our Association to a few things that have struck
us most forcibly while inquiring into the matter. First, the
great difference existing in the methods of prosecuting work
even on our improved tools In the average railroad shop, as
compared with a well organized and hustling manufacturing es-
tablishment in about the same line of business. The factory pro-
ducing for the market to make a profit seems actuated through-
out by a different impulse from the average railroad shop, even
where piece work has been long established, and none of the
railroad shops seem able to get quite as much advantage of
their special improved tools as is accomplished in the factories

—

In other words, they are not worked up to their capacities as
continually. We have, of course, made due allowance for the
difference actuating the employees, and the difficulties to be met
by foremen and others in our railroad shops, and we simply
mention this in connection with the economy of improved tools.

Second—In some shops we found milling machines that were
idle which could have been well adapted to many kinds of work
being done in planers, shapers and slotters; these would have
been greatly relieved and much other work done In them that
the mill could not handle by proper management and suitable
cutters being provided for the mills. No pains should be spared
to provide every device for utilizing the milling machine to its

fullest capacity and keep it going all the time. When once
realized its great usefulness cannot be overlooked, and its place
is never filled by any other machine.
Among other improved tools that seem to contribute largely to

the increased output of such shops as have taken advantage of
them are the cold sawing machines; these are used for cutting
off machines, and also for cutting to given lengths all kinds of
shapes, rounds, squares, flats and ovals of almost any section,
evening up channels, tees, angle irons, etc., and also cutting
them to given lengths with great ease and rapidity as com-
pared to old methods. These machines are also indispensable in

the building of Iron and steel tender frames, trucks, etc., and
for the boiler maker they supply a long-felt need, while they
contribute to every department around a works; none but the
heaviest and best should be Introduced: the great scope of their
work entitles them to the closest consideration in selecting shop
plants, and we invite special attention to them. A reasonable
estimate of their saving over old methods is about 35 per cent,
to 50 per cent, according to character of work to be done, and
with them all cross sections, such as are met In tender frame
construction, are made perfectly.
We have not touched upon shop cranesasyet. We almost hesi-

tate to do so, as so few ordinary repair shops are able to provide
them; at the same time we all admit the desirability of their ex-
tended use. A large majority of the older shops are so arranged
as to prevent the use of overhead traveling cranes, but the in-

troduction of electric motors has made It possible where the
change can be afforded for some of our railway shops to erect
them. Where this cannot be done the work can be greatly fa-
cilitated by putting up at needed points the best forms of chain
hoists In connection with pneumatic lifts, etc., as In the case of
other Improvements mentioned, A visit to some of the shops
where this has been done will assist greatly In givin an Idea
of what can be done to do away with the old plans of "main
strength and awkwardness" so prevalent in many shops that
have lots of work to do; they are the greatest time and labor
savers that we have, and their importance cannot be over-esti-

mated.
It has been suggested to your committee that a more proper

subject for consideration in this line would have been "the ad-
vantages of modem tools and modem methods In railroad
shops," for the reason that there Is opportunity for a larger pro-
portionate saving in the ordinary well equipped plant by
changes In methods than by the adoption of the latest tool which
may be on the market.

THE DIESEL HEAT MOTOR AT THE MUNICH EXPOSI-
TION.

Consul General Prank H. Mason, writing from Frankfort,
Germany, to the State Department under date of ,Iune 25, de-

scribes the status of the Diesel motor In Germany, This motor
was illustrated and described on page 26.') of our August issue.

In a previous report by Mr. Mason, describing briefly the new
caloric motor invented by M. Rudolf Diesel, it was stated that
at the machinery exposition to be held at Munich this summer
a collective exhibit would be made by the several firms and
companies in Germany which have begim the manufacture of

Diesel motors of different types for practical use.

The exposition was opened early in the present month and
will continue until October, The display of Diesel motors oc-

cupies a special building, and, in view of the originality and
vast economic importance of the new engine, is recognized as

the most interesting feature of the exhibition. The interest

manifested in this invention liy American engineers and ma-
chinists has been so general and insistent that a brief account
of what can be seen at Munich during the coming three
months may be of timely import, although It is generally

known that all patented rights for the construction and tise

of the Diesel motor in the United States have been acquired
by an American companay whose main office is at No. 11

Broadway, New York.
The collective exhibit at Munich is made by the Augsburg

Machine Company, where the invention of Mr. Diesel was first

built and tested in practical form, Messrs. Fred Krupp, in

Essen, the Machinery Construction (!ompany of Nuremberg,
and tho well-known Otto Gas Motor Manufacturing Company
of Deutz-Coiogne—four of the most important and powerful
manufacturing firms in Germany, whose names form a suffl-

cient guaranty of tho industrial value of the new engine. The
Diesel motors on exhibition are five in number, and are de-

scribed in the official catalogue as follows:

1. By the Augsburg Machinery Company: Single cylinder,

30 horse-power motor, tor petroleum fuel; drives a rotary
pump that lifts 389 gallons of water per minute to a height of

196.7 feet.

2. By Fred Krupp of Essen; Single-cylinder, 33 horse-power
engine, which drives a high-pressure, centrifugal pump that
draws up from the River Iser a stream of water tliat is pro-
jected through a 2-inch noz^e at 45 degrees elevation to a
distance of 230 feet into the river.

3. By the Machinery Construction Company of Nuremburg:
A single-cylinder, 20 horse-power motor, which, at a speed of
180 revolutions per minute, is used for purposes of test and
demonstration.

4. By the same company as above: One double-cylindered,
40 horse-power motor, coupled directly to a Schuckert dynamo,
and at 180 revolutions per minute generates current for light-

ing the pavilion and driving a fast rotary printing press and
several machine tools which are installed in the same building.

5. By the Otto Gas Motor Manufacturing Company of Deutz-
Cologne: One single-cylinder motor of 20 horse-power, which
propels a Linde condensing machine for the production of
liquefied air.

HEAVY CHIPPING WITH A PNEUMATIC HAMMER.

The accompanying engraving shows an enlarged view of the
piece of boiler plate which formed part of the exhibit of the
Chicago Pneumatic Tool Company at the Saratoga convention
mentioned on page 238 of our July issue. This steel boiler
plate is %-in. thick and not 7-16-in., as previously stated. The

Example of Worl( Done by a Pneumatic Hammer.

work was done with a No. 1 Boyer pneumatic hammer, and the

chips are over 5 ft. long. The cutting was done at a rate of

about 15 ins. per minute and without vibration or injury to the

hand of the operator.
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ASSOCIATION OF SUPEJRINTENDEJNTS OF BRIDGES AND

BUILDINGS.

The Association of Railway Superintendents of Bridges and
Buildings, through its President, Mr. Walter G. Berg, directs
our attention to a circular relating to the eligibility of railroad
men for membership in the Association. The requirements are
expressed in a resolution passed at the convention held in

Denver last year, and it is desired that the benefits of member-
ship should be taken advantage of by as many as possible
among the men who are eligrible. The resolution was as fol-
lows:

"Resolved, That, in th« opinion of the Executive Committee,
the following clause of the constitution referring to the eligi-
bility of an applicant for membership, namely: 'Any person at
the head of a bridge and building department on any railroad,
or a division or sub-division, and to include assistant superin-
tendent and general foreman of any railroad, shall be eligible
to membership.' should, in accordance with the action of the
Association in the past, be construed on the basis that the
applicant must be in the employ of a railroad company, either
as a superior officer with general control over questions affect-
ing the bridge and building department, or as a subordinate
official having actual responsible charge of work connected with
the construction or maintenance of railroad bridges or build-
ings, independent of the actual title, whether as superin-
tendent, supervisor, engineer, general foreman, general inspec-
tor, master of road, master carpenter, etc., but not to include
persons only in sub-charge of individual jobs or special classes
of work, such as gang-foremen, inspectors, clerkis, draftsmen
etc."

The Association will hold its eighth annual convention at
Richmond, Va., Oct. 18 to 20, 1898. the programme for which
includes a number of interesting subjects of reports of Investi-
gation.

CYLINDER PASTENTNGS Pt)R LOCOMOTIVES.
On page 250 of our July issue an abstract of the report of a

committee of the Master Mechanics' Association on "Best Form
of Fastenings for Locomotive Cylinders." was printed. The
Chairman of the committee. Mr. .1. E. Sague. was unable to as-
sist in the preparation of the report, and submitted additional
discussion as follows:

The strains on cylinder fastenings, as well as upon other
parts of locomotives, have been much Increased within the lastfew years in the notable rise In boiler pressures, which has re-
sulted m a more marked Increase in locomotive power than Is
irdicated by comparison of cylinder sizes only. Thus many re-
cent designs of locomotives have 20 by 26 cylinders with 200pounds boiler pressure, or the equivalent of a'23 by 26 cylinderwKh l.'JO rounds of steam. Modern systems of tonnage rating
have also added to strains imposed upon locomotives, making
it certain that they will exert their full power more constantly
than ever before.

A decided limit, however, is imposed upon the weight of ma-
terial to be used in cylinders and frames by the demand for
high boiler power, and it Is very common for builders to have
specifications submitted to them calling for greater boiler ca-
pacity than can be obtained within the permitted limits of
weight, after all possible has been done to lighten other parts.
It will be admitted that in order to obtain the best road loco-
motives, either passenger or freight, the boiler must be made
as large as possible, and with this in view the weight of all
other parts must be kept as low as design will permit, assuming
reasonably good handling and attention to running repairs, and
this condition should be kept carefully In mind In considering
the design of cylinders, frames and cylinder fastenings.

The principal strains to which cylinder fastenings are sub-
jected are thoroughly discussed In the committee's report. The
effects of these strains on cylinder fastenings, however, are be-
lieved to be greatly modified by the use or absence of a foot
plate. A foot plate well bolted and keyed holds the frames rig-
idly In line with each other lengthwise and thus reduces great-
ly the racking strains upon the cylinders due to the action of the
steam. Consolidation and other types of locomotives which
have no foot plate, thefore, require exceptional strength In the
cylinder fastenings, unless the equivalent of a foot plate is pro-
vided.

In recommending designs of cylinder fastenings distinc-
tion should be made between pa.ssencrer and freight locomotives,
even where the cylinder power is the same. Passenger loco-
motives exert their full tractive power only at starting and the
cylinder fastenings are not exposed to as severe continuous
strains as those of freight engines. Passenprer locomotives, as a
rule, also receive better care. Large boiler power is of such
supreme importance In passenger locomotives that the weight
of all other parts must be reduced as much possible. These
considerations. It is believed, justify the use of lighter cylinder
fastenings than would be good practice for freight, "rhis Is
especially true for eight wheel passenger locomotives, whose
truck and driving wheel weights are apt to be close to the track
limit.

Referring to the connection of cylinders to boiler, the replies
indicate but little trouble with this fastening. Several recom-
mend double bolting either front or back or on the side flanges.
Double bolting front and back or on the side is extensively used
on heavy locomotives and In a few^ cases cylinders are double
bolted all around. Double bolting front and back has the ad-
vantage of lengthening the cylinder fit on the smoke arch, and
enables the maximum number of bolts to be placed through the
smoke box rings, but for equal weight of metal in the flanges the
double side bolting enables more bolts to be used.

Regarding the connection of cylinders to frames and the de-
sign of the frames at the cylinders, practice varies greatly and
it is difficult to lay down any rules which will be of general
value; especially Is this true regarding the choice between single
and double bar front frames. Double front frames give a more
secure cylinder fastening than can be obtained with single rail
frames. They make an especially good design for consolidation,
mogul and other locomotives in which the drivers are close to
the cylinders, and are being widely adopted for heavy ten and
twelve wheel locomotives. Considering the strength of the
frames only, the design of double front frames involves the use
of more weight for equal strength than with single, and this is

an Important reason for the continued use of single front frames
on so many recent eight-wheel passenger locomotives. For this
type of locomotive the great length of single front rail permits
some flexibility, and there Is less liability of the strains being
concentrated at breaking point than if the rails were short.
With the single front rail bolted on a line with the centers of
the cylinders the strains due to the steam pressure are taken di-
rectly. With double front frames these strains are exerted
mostly upon the bottom rail, as this rail Is necessarily much
nearer to the center of the cylinder than the upper one. The
bottom rail, therefore, requires nealy as much section as If a
sir.gle rail only were used. The breakages of upper rails, how-
ever, show that Important strains are transmitted through them.
and these are probably quite complex. Very great strains are
brought on the upper rail by the expansion of the boiler, es-
pecially when the expansion pads are binding. Any yielding or
springing of the bottom rail will also throw disproportionate
strains on the upper one. The experience of members indicates
that to avoid trouble with double front rails It Is necessary to
design them so as to be as free from bending strains as possi-
ble and to connect them so that they will resist the strains al-
most as if made of one piece: otherwise the rails may yield and
break In sections. The Indications point to bending strains
localized where the working and breakage are noticed and It is

also believed that this working was largely caused bv the stick-
ing of the expansion pads on the sides and back of firebox. To
resist these strains more successfully filling blocks are put In

and are found to meet the difficulties successfully. For ten
and twelve wheel locomotives which Involve greater length be-
tween the forward pedestal and the cylinders the filling nieces
are thought to be even more necessary than In mogul and con-
solidation locomotives, and It Is believed that double front
frames not provided with such bracing will give more trouble
than single bar frames. Mr. MIddleton of the Baltimore & Ohio
advises single front frames on eight-wheel locomotives and on
ten wheelers having a considerable distance between the front
pedestal and the cylinders. Mr. Vauclain writes: "We recom-
mend single front rails for frames on engines having a four-
wheel truck ahead, and double frames for two-wheel trucks. In
any case where the single front frame Is radlcallv out of line
with the draw head double frames should be used."

The writer believes that the following is good practice: Dou-
ble rail front frames should be used on all consolidation and
mogul locomotives, and on heavy ten and twelve- wheel freight
locomotives, especially where built for mountain service.
Single front frames should be used on ei.ght-wheel passenger
locomotives, as they have been foun"d amply strong for this class
of engine with good design of maintenance, and because the
use of double frames would necessitate increased driver and
truck weights for a given boiler capacity. The same apnlies to
fast passenger ten wheelers where great boiler power is de-
sired and where close limits of weight are to be conformed to.
For large ten-wheel passenger locomotives to be vised on moun-
tain work or in exceptionally severe service, the better cylinder
fastening obtained bv the double front frame makes its use ad-
visable. Filling blocks should be used for double rail frames, as
before Indicated, and the splices between the front and main
frames should, as far as possible, be designed to avoid bending
strains. ...

To prevent cylinder saddles breaking, due to the expanBion
of boiler, some members recommend outside vertical ribs. These,
with the lower cross ribs shown and with the bolts through the
outside lugs which the ribs form at the frame connections, are
bflieved to make a very secure job.

Regarding the advisability of using cross ties front and back
of cylinders or long transverse bolts through the cylinder sad-
dles, there has been a strong expression of opinion from mem-
bers in favor of using one or the other of these devices. For
double front rails, cross ties lipped over the top rail and shrunk
on front and back of the cylinders assist in tying the
fr,ames to the cylinders and also greatly help the con-
nections between the cylinder saddles. The action of the
steam in the cylinders tends to spring the frames other-
wise and separate the cylinders where bolted together,
thug practically bringing a cross bending strain upon the
saddles, and the cross ties are very effective In resist-
ing these strains. Cast iron, although very strong In com-
pression. Is deficient In tensile and transverse strength, and it
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is therefore believed that wrought Iron cross ties serve a better
purpose in reinforcing the cylinder saddles than would be ob-
tained by increasing the saddle length, and with much less In-

crease of weight. Where cross ties are used suitable flanges, of

course, should be provided on the cylinders to resist the pull of

the cross ties. Inside lips on the cross ties are unecessary, and
if well fitted prevent the cross ties being shrunli on after the

frames are bolted in place. The advantage of cross ties is

shown from the fact that they are used successfully to hold
cylinder saddles after cracking, and therefore cannot fail to as-

sist in preventing cracking. Ijong transverse bolts through the

(yiinder saddles serve the same purpose in holding the saddle
together as cross ties, and have been found very useful on many
road.s, but they are not thought to be as effective as cross ties,

as they do not assist in holding the frames to cylinders and
cannot be spaced as advantageously to resist bending strains In

the saddles. They are useful, however, for cylinders having
single front frame connections. Where used they should be
placed as low down in the saddle and as near the back and
front as possible.

BOOKS AND PAMPHLETS.

"Railway Construction," By William Hemingway Mills, M. Inst.

C. E., Past President of the Institution of Civil Engineers of

Ireland and Engineer in Chief of the Great Northern Railway
of Ireland, New York, London and Bombay: I^ongmans,
Green & Co., 91 Fifth avenue. New York, 189S. Large octavo,

366 pages; many illustrations and index. Price $5.

This is an excellent book on English railway construction,

giving in considerable detail the methods of conducting work

in construction and maintenance of stations, bridges, foumda-

tlons, track, culverts, walls, sidings, switches, interlocking, sig-

nal and brake apparatus and some general treatment of loco-

motives. The work opens with the location and government

regulations, followed by chapters on works of construction and
permanent way, stations and other buildings. Sidings, turn-

tables, water tanks and water columns are treated in turn,

ai^ter which a whole chapter is given to weights and types of

locomotives. Signals, interlocking, telegraph and staff sys-

tems occupy another chapter, and the closing pages treat of

railways of different ranks, progressive icnprovements, grow-
ing tendency for increased speeds with corresponding increase

in weight of permanent way and rolling stock, the last sub-

ject treated being electricity as a motive power.

What may be termed the massive solidity and conservatism

of the book is best expressed by quoting its closing paragraph:
"Strength and efficiency are the leading points which must be
always kept in view, and the engineer must never forget that
he is solely responsible for the safety of the line and works,
and that of the public passing over the same." Instead of pre-
senting details of construction Mr. Mills attends chiefly to gen-
eral principles and leaves the application of these to those
who educate and train engineers for their work. He sjiows

many examples from practice, and these have evidently been
selected with great care in order to record only what is trust-

worthy. He also leaves matters of cost to others, but it is

clear that he does not always consider the matter of cost
as sufficiently important. We believe that American practice
shows examples of equally good methods that are sometimes
much less costly. He does not like our flanged rails, prefen-lng
the "bull-head" section, saying of the flange rail: "Having
fewer parts, it makes a cheaper road than the bull-head rail,

but is not considered so strong or suitable for heavy and fast
traffic."

When he writes of brakes for freight service he Is amus-
ing; for Instance, he says on page 46: "Every goods
waigon should be fitted with a brake, and it would be of im-
mense value if that brake could In all cases be applied and
controlled when the train is in motion." This is followed by a
detailed description of an American freight car hand brake,
and herein is a commentary upon English freight brakes, be-
cause of our ordinary hand brakes being considered Interest-
ing enough to take the space of a book that is intended to be
up to date. A primitive braking applijince, the "sprag," is de-
scrlbed. It is a wooden bar passed between the wheel spokes
(o skid the wheels and assi.st In safely passing heavy down-
grades. We would suggest that English railroad men order a
car load or so of 'Westinghouse catalogues. The work under
consideration is certainly weak in regard to brakes, but
throughout we see Indications of a desire to benefit from for-
eign practice when It appears to be available. For example,
American "bogle" engine trucks are illustrated and the au-

thor says: "Its recommendations are its simplicity, its eflS-

ciency and its accessibility for inspection and lubrication."

Mr. Mills appears to be afraid of heavy locomotives, thinking

that they are not steady and safe on the rails. He means to

be always on the safe side of every question. He approves the

ten-wheel type as u.sed in the United Slates.

The strongest feature of the book is in presenting a large

number of examples of successful practice. It will have the
greatest value in countries where Knglish practice is followed,

and it records much that American engineers ought to know
about. As presenting a general view of railway construction,

from the point of view mentioned it is successful.

The engravings are good, the letterpress excellent. It is

printed on unusually good paper and the binding is service-
able, it has an index, but we would like to see more cross ref-
erences.

"The Indicator Handbook." Part I. The Construction and
Application of the Indicator. By C. N. Pickworth, Editor the
"Mechanical World." I2G pp., HI Illustrations. D. Van Nos-
trand Company, 2i Murray street. New York. Price, $1.50.

This is a valuable little book. It treats of the indicator, its

use and its errors, while Part II. will treat of indicator dia-
grams and their analysis. There is much that is new in Part
I., the illustrated descriptions of the Wayne and the Simplex in-

struments having their springs outside of the instrument, and
away from the influence of the steam, being specially note-
worthy. These indicators are described here for the first time
in a work of this kind. The Wayne indicator uses a rotary in-

stead of reciprocating motion for the piston and the card is held

on a curved shield, the pencil movement being radial to the pa-
per. The descriptions of these and the more common instru-

ments are well written, and the author takes pains to bring out
the characteristic features of each type and each design. All

the reliable instruments are included. Indicator attachments
and reducing motions are given a good share of space and the

errors of the indicator Itself and of the reducing motions are

very fully treated. The most common rigs are shown in small

scale drawings, and below them are scales which show the er-

rors very clearly. Among the errors of attachment are those

due to long pipes and long cord connections. Methods of test-

ing are described. The book will be useful to engineers, even

those who have had a great deal of experience with indicators,

and to students it will be valuable as a text boolt. It is up to

date and its purpose is so well carried out that we look forward

to the appearance of Part II. with considerable interest. Part

I. is complete in itself, it is well written, printed and illustrated,

and is of a convenient size, 5 by 7% In. The author shows that

he thoroughly understands his subject.

"Universal Directory of Railway Officials, 1898." Compiled
from ofB.cial sources by S. Richardson Blundstone, editor of

"The Railway Engineer"; price 10 shillings. The Directory

Publishing Co., Lim., 8 Catherine St., Strand, W. C, London.
Representative for the United States: E. A. Simmons, 717

Chauncey St., Brooklyn, N. Y., 1898; pp. 475; boards.

We look upon this publication as a necessity in any office

where there is occasion to look up the names and addresses

and amount of equipment of foreign railroads. The revision

this year has been carefully made, as usual, and brought up
to date as nearly as possible in a work of this character. The
new lines added are in Denmark, China, Nicaragua and Sou-
dan, and also light railways in the European countries. The
preface states that, with exception of the African German col-

onies. Information respecting every railway in Africa is now
included In the directory. Twenty-five pages have been added
to the directory section and the personal index has been made
proportionately larger.

"Administration Report on the Railways in India" for 1897-
1898, by A, Brereton, Esq., Director of Railway Traffic and
Statistics, Part I., Simla, 1898, Government Printing Office.

"Some Statistics of EngineeriJig Education," by Dr. M. E.
Wadsworth, President of the Michigan College of Mines,
Houghton, Michigan. A reprint of a paper read before the
Lake Superior meeting of the American Institute of Mining
Engineers.

"The Elective System in Engineering Colleges," by M. E. Wads-
worth, Ph. D., Director of the Michigan Mining School,
Houghton, Michigan. A paper reprinted from the proceedings
of the Society for the Promotion of Engineering Education,
Buffalo meeting, 1896.
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The Russell Snow Plows and Flangers, ISaS.—The Russell

Snow Plow Co., Mr. J. W. Russell, Manager, Tremont Building,

Boston, Mass., has issued a new catalogue illustrating and de-
scribing their plows. The pamphlet gives 28 pages of informa-
tion concerning the construction of the plows for different

classes of work, and also giving the weight, dimensions and
other information necessary for intelligent ordering of this

equipment. The Russell snow plow has been developed by long
experience which has led to successful use at speeds as high
as 35 miles per hoiu- into side hill drifts and diagonal banks of

snow, which in some places attained a depth of 14 ft. in curved
cuts, and even 50 miles per hour under other conditions, A
longitudinal section of one of the laige plows shows its con-
struction to be such that the frame transmits the force from
the engine to the front of the plow, so as to keep it upon the
track, and those who are investigating the subject of snow
plows should examine the construction of this type. The trucks
under the front ends are exceedingly heavy and strong. They
are of the diamond frame type, with four frames and eight
journal bearings for each truck, the axles having bearings both
inside and outside of the wheels. The plows are of different
sizes and forms and are adapted for fast trains on single track,
for right or left hand running on double track and for com-
bined shoveling and Hanging. The wing elevator plow is de-
signed to leave a clear road over 16 feet in width, which is ac-
complished by the use of wings pivoted to each side of the car
and one of these may be omitted from the plow if desiied. The
elevators on the wings are inclined planes which cut under the
snow, and lift and throw it from 30 to 60 feet away, according
to the speed of the train. On railroads with two or more paral-
lel tracks these wings lift and throw the snow clear of the right
of way and clean it out from between the tracks. A specialty
is made of flanges, which are so constructed as to be strong and
durable and at the same time easily operated by hand or com-
pressed air. The pamphlet contains a record of snow plows
from this company during the winter of 1896 and 1897 on the
Northern Pacific Railway in North and Soutli Dakota, that
winter being an exceedingly severe one as regards snow block-
ade. A plow was used in hard, frozen snow from 9 to 12 ft.

in depth over both rails, and in temperatures as low as 18 de-
grees below zero. The statement says: "On March 5 was the
most severe storm, a blizzard, continuing for over 24 hours.
The plow was run from 25 to 45 miles per hour, with 2, 3 and
one 4 mogul engines with 18 by 24 inch cylinders behind it. The
miles run were as follows: On main line 1,042, on branch line
531, a total of 1,573 miles. In spite of the fact that unusually
hard work was done, part of which was upon branch lines with
a poor road bed, the plow never left the rails, nor was it broken
or disabled; neither was there any accident to the snow plow or
its train. An equally satisfactory record is shown for work on
the New York Cential & Hudson River Railroad.

"Pop" Safety Valves.—The Consolidated Safety Valve Com-
pany, 111 Liberty street. New York, have just issued a new
catalogue containing illustrated descriptions of the various
styles of "Consolidated Pop Safety Valves," manufactured by
them, mcluding several new styles not previously illustrated
The importance of using only the best safety valves is first
pointed out and several styles of nickel-seated valves are il-
lustrated, after which three pages are filled with testimonial
letters from such concerns as the Babcock & Wilcox Company
the Stirling Company, the Abendroth & Root Manufacturing
Company, the Heine Safety Boiler Company and the National
Water Tube Boiler Company, all of whom are using these valves
on their water tube boilers. Im a letter from the concern first
mentioned it is stated that: "Out of 3.737 safety valves of yourmake which we have put out there has not yet been a single
unsatisfactoiT valve." Over 200,000 pop safety valves have been
sold by this firm, and the catalogue states that none of them
to their knowledge, have ever failed to work with satisfaction'Five pages are devoted to valves for marine work, and lettersare printed from Wm. Cramp & Sons, the Newport News Ship-building & Dry Dock Company and the UnJon Iron Works thethree largest ship-building firms in the countn^, stating iheirsatisfactory experience with these valves. Among the remainmg Illustrations are a number from locomotive work both podand relief valves, the company having been manufacturing thesevalves smce 1866. Among the valves for locomotivge use is theBlackall relief valve for attachment to locomotive dry pipes

anywhere between the throttle and the steam ohest, for the re-
lief of pressure due to reversing the engine while moving for-
ward. On page 44 is a list of about 130 railroads using these
goods. The pamphlet is standard size; it Is well printed and Il-

lustrated and serves its purpose well. Copies will be
mailed to those who apply to the above address.

"Pressed Steel in Car Construction."—One of the handsomest
catalogues that ever came into this oHice has just been re-
ceived from the Schoen Pressed Steel Company of Pittsburgh.
Pa It is 9 by 12 inches in size and is beautifully illustrated
with half-tone engravings from photographs and drawings
made specially for the purpose. The frontispiece is a page en-
graving of the works of the company at Pittsburgh, which is
followed by an interior view of one of the car erecting shops
and one of the exhibit of the company at the World's Fair in
Chicago. The other engravings show In succession the truck
and body bolsters, the pedestal truck complete, the diatnond-
fiame truck, underframing for flat cars, flat car complete, gon-
dola car, a self-clearing hopper car of 100,000 pounds capacity,
a steel car of 80,000 pounds capacity for the P. & L. E. R. R..
a twin hopper coal car of 110,000 pounds capacity for the P. r!
R., a self-clearing 100,000-pound ore car for the L. S. & I. Ry.
and two views of a self-clearing coke car for the Frick Coke
Company, all of which are in pressed steel. The last engrav-
ing in the book is from an instantaneous photograph showing
a train of 35 Schoen pressed steel cars in motion, each car con-
taining a load of 108,000 pounds of ore. The text accompanying
the engravings presents in concise language the advantages
of pressed steel in car construction. The book is sure to be
read and prized by those for whose use it was intended and
It forces the conclusion stated at the beginning of the work

fact
"""^ all-steel car is not a theory, but an accomplished

"Electricity for Machine Driving." Westinghouse Electric &Manufacturing Company, Pittsburg, Pa.
This is a 24-page pamphlet which points out in a brief con-

cise manner a few of the advantages to be secured by the sub-
stitution of electric distribution of power for the common
method, involving long lines of shafting and connecting beltsThe methods described lead to great reductions of operating
expenses, and the pamphlet is recommended to manufacturersand others who have charge of power transmission plants It
IS especially commended to those who ai-e operating plants
which, starting from one that is small and well arranged havegrown with the increase in business until they are scattered
over large areas, making it necessary to divide the power Intoa large number of uneconomical units. This applies to many
railroad shop plants as well a^ to manufacturing establish-ments. The pamphlet is illustrated with handsome half-toneengravings upon the left hand-pages, and opposite them theadvantages of electric transmission are presented in conciseparagraphs Its attractiveness will draw attention at once andthe pamphlet will be likely to find a place in files for future
eference if not for immediate use. The style of the author sfluwery, but the work is well done.

"I^i^"'!'^
l^^oniotive Works. Record of Recent Construction."Pamphlet Nos. 6 and 7, July, 1898

Bp'idr
".^'"'"^^'^ "^ the series now regulariy published by theBaldwin Locomotive Works illustrate a variety of locomotivesof standard and narrow gauges, for domestic and foreign roadsand with steam and electricity for moUve powers. The dimenions and Characteristics of each design are shown, which m^esthe record a valuable one for reference and for study of^eendencles in locomotive construction from these works No

ullTTuJT"'^ '" °^™--^-Se -^'n«s, the narrowest b^:ing 1 It. 11% In.

The Chicago Pneumatic Tool Company has found the demandfor information concerning its pneumatic tools so great as tonecessitate what are termed "special editions" in the form o^additions to Us catalogues. The latest of these are devoted to
riveter^, hammers and drills, and to wood boring machines,
b, east drills and painting machines. They are well printed and
well Illustrated, and show the machines while actually at

"Snow Sweepers, Snow Plows, Track Scrapers" The J G
Brill Co., Philadelphia, have distributed a 16-page illustrated
pamphlet dated Aug. 1, 1898, describing their designs of snow
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removers for street railways. Preparations for winter are

urged, and the fact of the great loss on account of a single

day's snow blockade due to lack ot efficient equipment of this

kind is pointed out. The illustrations and text give the infor-

mation necessary to order the snow sweepers, snow plows, nose

plows for single track, the Littell track scraper and the com-

bination .snow plow and constructi(jn car. The usefulness of

this last mentioned car is increased by its adaptability to con-

struction purposes when not needed in snow service. These

builders have made a specialty of this work, and are prepared

to furnish equipment that is of great strength and power.

"Routes and Kates for Kummer Tours Via New York Central &
Hudson River Railroad, Rome, Watertown & Ogdensl)Urg Di-

vision."

This is an octavo pamphlet of 228 pages and 150 excellent en-

gravings of noted places and summer resorts. It gives a list of

SOO hotels and routes and rates for 600 combination excursion

tickets for Niagara Falls, Thousand Island resorts, Saguenay

River, White Mountain.s, Green Moumtains, Adirondack Moun-

tains, Halifax, Puithuid. (Jld Orchard Beach, and seacoast re-

sorts of Maine, St. John, N. B., St. Andrews, N. B., and the

Maritime Provinces. It contains seven excellent maps printed

in colors. Those who contemplate visiting these places and
those who do not and would like to read about them will do

well to send to Mr. Geo. H. Daniels, General Passenger Agent,

for a copy, inclosing 10 cents for postage.

The Chicago Pneumatic Tool Company, Monadnock Building,

Chicago, received orders for 78 pneumatic machines In a single

day, July 25. Such an order received during the summer sea-

sipn is gratifying, as an example of the increasing popularity

of these tools. Four of these are for the Imperial Chinese Kail-

way, and the distribution among the different devices wa-s as

follows: 44 pneumatic hammers, 8 pneumatic holders on, 6

riveting machines, 4 Boyer piston air drills, 12 breast drills for

wood boring, 2 air hoists, 2 flue welders.

EaUIPMENT AND MANUFACTURING NOTES.

Bement, Miles & Co. are building several large machine tools

for export. Among them are eight gun lathes, which are to

go to England and Russia.

The Richmond Locomotive & Machine Works have just closed

a contract with the Plant System for 12 locomotives, and with

the Georgia & Alabama for 4 locotnotives.

The new coaches for the Chicago Great Western's new fast

train have been painted a dark green, which suggests that the

road is getting tired of brick red as a color for its passenger
equipment.

The Safety Car Heating & Lighting Company has contracted
with the New York Central & Hudson River R. R. for Pintsch
gas lighting equipment for 250 additional coaches, which will
bring the total number of Pintsch light coaches on that road up
to 807.

The Westing-house Machine Company and the Westlnghouse
Electric & Manufacturing Company have a combination order
for a complete steam plant for Santiago, Cuba. It consists of
a 100-H. P. Westinghouse engine and generator, with boiler, feed
pump and piping complete.

The Russell Snow Plow Company has recently received orders
for a Russell Wing Elevator Snow Plow, size No. 2, from each
of the following railroads: The Michigan Central, the Interco-
lonial Railway of Canada and the Flint & Pere Marquette.
The plow for this latter road Is to be equipped with the Rus-
sell air flanger.

The Brookg Locomotive Works completed their 3,000th loco-
motive July 23 and held a celebration in honor of the event.
The engine was another of the Immense mastodons for the
Great Northern. The works were founded in 1869. The 1,000th

locomotive was completed in 1884 and the 2,000th in 1891.

Mr. G. Fred Collins, who, for a number of years has been
connected with Valentine & Company, has, in addition to con-
tinuing with them, been appointed Eastern representative of

the Ewald Iron Company, St. Louis, manufacturers of Ten-
nessee Chai-coal Bloom Stay Bolt Iron, with headquarters at 57

Broadway, New York City.

Bement, Miles cfe Co. Inform us that Mr. Charles E. Billin h:is

severed his cormection with the concern as representative in Chi-
cago. We understand that Mr. Billin will grlve his attention to

business under his own name, and that the firm of Bement,
Miles & Co. should be addressed as before, at 1534 Marquette
Building, Chicago.

The Sargent Company's open hearth steel plant has been

running for the past two months at its fullest capacity on sev-

eral large contracts, among which may be mentioneil the cast-

ings for 10-in. gun cairiages for the United Slates Government.

The company has lieen very successful in this class of work,

readily meeting the physical tests prescribed by the Govern-

ment, as well as the prompt delivery which is usually di-manded.

The good recordi that they have been making is taken as an in-

dication that they will obtain their full quota of this class of

work in the awarding of future contracts.

Baltimore & Ohio engine No. 99, which has just been laid

aside at Grafton, W. Va., and will be consigned to the scrap

pile, has quite a history. It is one of the Koss Winans camel

engines and was built In 1851. There are only tour of this class

now remaining. During the late war this engine was one of

several captured at Martinsburg by the Confederates, and

hauled across the country by pike to Staunton, Va., under di-

rection of Col. Thomas R. Sharp. President John W. Garrett,

after the war was over, hunted up Col. Sharp and appointed

him Ma.ster of Transportation, in recognition of the ability

displayed in that unparalleled achievement.

Within the past GO days the receivers of the Baltimore & Ohio
Railroad have ordered nearly 6,000 new freight cars, of which
the Pullman Company is building 1,000 box and 1,000 drop-end

gondolas; the Michigan Peninsular 3,000 box cars, and the South
Baltimore Car Works 200 box cars, 500 hopper coal cars and 15

foul- wheel cabooses, making a total of 22,735 freight cars or-
dered in less than two years. These cars are all of modern
construction, are fully equipped with air brakes and automatic
couplers and average 60,000 pounds capacity. It is estimated
that fully 85 per cent, of the B. & O. freight cars have air
brakes and automatic couplers in accordance with the Inter-
state Commerce Law.

American street cars are used in Manila, and when Admiral
Dewey and General Merritt and their men have occasion to ride

In that city they will feel "at home." The entire equipment of

the "Tranvias de Pilipinas" was furnished by Messrs. J. G. Brill

Co. of Philadelphia. These cars number about 25, and seat

20 passengers. They weigh less than 2,700 pounds each, which
is very light considering their carrying capacity. They are
hauled by horses not much larger than Newfoundland dogs. The
gage of the road is 3 feet 6 inches, the width of the cars being
5 feet 6 inches and the length 17 feet 6 inches. The closed cars
have 2H-inch steel .axles, 2%-inch journals.

Messrs. Neilson, Reld & Company of the Hyde Park Locomo-
tive Works, Glasgow, report to "The Railway World ' that thej-

have on hand a large amount of work for India, aggregating
137 locomotives. These include 90 passenger engines for the
East India Railway, 34 for the Nizam State Railway, 10 for the
Indian State Railway and 2 for the Calcutta Port CommLssion-
ers. Messrs. Neilson, Reld & Company have hitherto had fa-

cilities for the production of about 400 locomotives per annum,
but we understand that the works are to be greatly enlarged
and that the capacity will be nearly doubled. It is satisfacton.-

to note this evidence of enterprise on the part of one of our
best-known locomotive makers. Competition from American
manufacturers is constantly becoming keener, and during the
past year British builders have had several warnings as to what
may be expected in the near future If some special efforts are
not made to retain the Eastern trade. Quite recently orders

for 77 locomotives for China and 17 for Russia were given to

American builders, one of the reasons being that quicker deliv-

ery could be obtained from them than from British builders.
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The fact that the gross earnings of the Baltimore & Ohio

Railroad from the operations of the road for the fiscal year

ending June 30, ISaS, reached the sum of $27,642,432, an increase

of J2,U60,310 over the similar period of lSi)7, has created consid-
erable favorable comment in financial circles. The jeceivers,

after they were appointed and had examined the situation care-

fully, were confident that if their policy was carried out the
earnings of the railroad would be very greatly augmented, and
as is well known, they began a series of improvements
that, while not yet completed, have progressed sufiiciently to

demonstrate beyond question that the Baltimore & Ohio Kail-
road has an earning capacity that will place it in the ranks u£

the profitable railroads in the country in a few years. The two
million dollars' increase in gross was made only with an in-

crease of $2S1,31»1 in expenses, giving a net increase of $l,7Tls,9ia,

the approximate net earnings from the roads alone for the year
being J7, 348,947, over JSOO,000 in excess of what the fixed charges
will be under the plan of i-eorganization. In addition to these
earnings there is a miscellaneous net income from various
Sources of about $900,000.

OUk DIRECTORY
OF OITIGIAL CHANGES IM AUGUST.

Atchison, Topeka & Santa Fe.—The position of Division Mas-
ter Mechanic at Topeka, formerly held by Mr. Geoi-ge W. Smith,
now Superintendent of Machinery of the Santa Fe Pacific, has
been abolished.

Atlantic Coast Line.—Mr. G. G. Gadsden of Charleston, S. C,
has been elected President.

Cornwall.—Mr. A. G. Machesney has been appointedi Master
Mechanic, with headquaiters at Cornwall, Pa. He succeeds
Mr. C. J. Hei-man.

Central of New Jersey.—Mi'. William L,. Hoffecker has re-
signed as Division Master Mechanic at iilizabefchpurt, N. J.

Chicago & Northwestern.—Mr. M. L. Sykes is Vice-President
and Secretary.

Colorado & Nortltwestern.-At the annual meeting of stock-
holders held July 19 at Boulder, Colo., Mr. W. C. CiUbertson,
Uirard, Pa., was elected President, vice Ji. C. Thompson, Mead-
ville. Fa.

Chesapeake & Ohio.—It has been decided to discontinue the
oHice of Chief Engineer, held by H. Fiasier, who resigned re-
cently. The duties will be performed by Fngineere Maintenance
of Way on each of the grand divisions.

Chicago, Fort Madison & Des Moines.—Mr. E. F. Potter, Vice-
President and General Manager, was on July 27 appointed Re-
ceiver.

Chicago, Kock Island & Pacific.—Mr. A. L,. Studer has been
appointed Master Mechanic of the Illinois Division.

Chicago & Erie.—Mr. William Kells has been appointed Mas-
ter Mechanic, with headquarters at Huntington, Xnd., in place
of Mr. J. Hawthorne, I'esigned.

Chicago Great Western.—Mr. A. M. Holcomb has been ap-
pointed Assistant Chief Engineer, with headquarters at St.
l^aul, Minn., in place of Mr. H. A. Stahl, resigned.

Delaware & Hudson Canal Co.—Mr. C. E. Rettew, Master Me-
chanic of the Pennsylvania Division, has resigned. He is suc-
ceeded by Mr. W. R. Johnson, heretofore Foieman of the Doco-
motive shops at Caibondale, Pa. Mr. Rettew succeeded Mr.
S. H. Dotterer as Master Mechanic twelve years ago.

Eiie & Central.—Mr. Charles O. Scull has been chosen Presi-
dent. He was foi-merly General Passenger Agent of the Balti-
more & Ohio.

Erie.—Mr. Frank Johnson has been appointed Master Me-
chanic of the Mahoning Division, with headquarters at Youngs-
lawn, Ohio.

Fulton County Narrow Gauge.—Mr. J. D. Thayer, Vice-Presi-
dent and Secretary of tills company, died on June 21, 1S9S, at
Burlington, la. It is also announced that on June 24, IS9S, Mr.
J. D. Temple, late Auditor of this company, died at Des Moines,
la.

Grand Trunk.—Mr. John T. Gill has been appointed Air Brake
Instructor, with headquaiters at Montreal, Can.

Georgia Southern & Florida.—Mr. O. M. Grady, formerly
Roadmaster, has been appointed General Superintendent, suc-
ceeding the late Jeff. Dane, with headquarters at Macon, Ga.
R. D. Grey, formerly Chief Clerk to Mr. Dane, has been ap-
pointed Purchasing Agent, the duties of which office were
formerly discharged by Mr. Liane.

Georgia Pine.—Mr. R. G. Stone, General Freight and Passen-
ger Agent' of the Macon & Birmingham, has been appointed
General Manager of this road. He succeeds Mr. R. B. Cole-
man, with headquarters at Baiiibridge, Ga.

Hannibal & St. Joseph.—Mr. W. W. Dowell has been ap-
pointed Division Master Mechanic, with headquarters at Brook-
field, Mo.

Indiana, Illinois & Iowa.—Mr. F. C. Raff has been appointed
General Supeiintendent. He was formerly Superintendent.

Interoceanic.—Mr. William Rees has been appointed General
Master Mechanic, with headquarters at Juebla, Mex.

Kinderhook & Hudson.—Mr. James Purcell has been elected
President.

Douisiana & Northwest.—Mr. F. O. Emerson has been ap-
pointed Master Mechanic, with headquarters at Gibsland, La,

Lehigh Valley.—Mr. J. Hawthorne has been appointed Master
Mechanic of the Pennsylvania & New York Division, with head-
quarters at Sayre, Pa., vice Mr. J. N. Weaver, resigned.

Michigan Central.—The title of Mr. H. B. Dedyard, President
and General Manager, has been changed to President; the title
of General Manager having been dropped.

Mobile & Birmingham.—Mr. T. E. Hartwell, formerly General
Foreman, has been appointed Master Mechanic, succeeding J.
J. Thomas, Jr., who resigned to accept the position of Master
Mechanic of the Mobile & Ohio at Tuscaloosa, Ala.

Maine Central.—Mr. Charles D. Barrows has been appointed
Purchasing Agent. He succeeds Mr. Arthur S. Bosworth.

Mlchoacan & Pacific.—Mr. E. W. Knapp has been appointed
Master Mechanic, with headquarters at Zitacuaro, Mex., vice
Mr. W. H. Rice, resigned.

New York, New Haven & Har-tford.-Mr. W. E. Chamberlain
has been appointed General Manager. He was formerly Gen-
eral Superintendent of the Old Colony System,

Northern Pacific.—The following clianges have been made on
this road: Mr. William Claikson, Master Mechanic at Missoula,
Mont., has been ti'ansferred to Divingston, Mont., vice Mr.
Brown; Mr. E. P. Barnes, General Foreman at Brainerd, Minn.,
succeeds Mr. Claikson, and Mr. Harry Lyddon, General Fore-
man at Mandan, N. D., succeeds Mr. Barnes. Mr. W. L.
Dai-ling has been appointed Assistant Chief Engineer, with
headquai'ters at St. Paul. Minn. Mr. E. M. Herr, Superin-
tendent Motive Power, has resigned, and is succeeded by Mr.
William Forsyth, formerly Mechanical Engineer of the C, B.
& Q. R. R.

Port Jervis, Monticello & New York.—Mr. Addison B. Colvio
has been chosen President, to succeed Mr. Thomas J. Waller,
resigned.

South Atlantic & Ohio.—Mr. John M. King has been appointed
Master Mechanic of the shops at Bristol, Va., and Tenn., suc-
ceeding Mr. E. M. Roberts, resigned.

San Diego, Pacific Beach & La Jolla.—Mr. S. C. Boutelle has
resigned as Master Mechanic, on account of ill health.

Spokane Falls & Northern.—Mr. C. Shields has been elected
Vice-President, with headquarters at Seattle, Wash.

Staten Island Rapid Transit.—Mr. J. Van Smith was ap-
pointed Receiver by the Supreme Court of the State of New
York on July 14. Notice was given by President J. F. Emmons
that all officers, agents, servants and employees were dds-
ehai'ged July 14.

Toledo, Bowling Green & Vermont.—Mr. F. J. Hoag lias been
elected President.

Toledo, St. Louis & Kansas City.—Mr. T. C. Morris has been
appointed Chief Engineer, with lieadquarters at Toledo.

Terre Haute & Indianapolis.—Mr. William Wright, formerly
Chief Draughtsman of the Pennsylvania at Altoona, Pa., has
been appointed Master Mechanic, with headquai-ters at Terre
Haute, Ind.

Toluca & Teiiango.—Mr. I. O. Nicholas, formeiiy Foreman at
Toluca, Mex., of the Mexican Central, has been appoiniedi Mas-
ter Mechanic, succeeding Mr. E. W. Knapp. resigned.

W^isconsln Central Lines.—Mr. Angus Brown has been ap-
pointed Superintendent of Motive Power and Cars.

WANTED.
Inspector is open to an engagement to inspect the building of

new rolling stock. Is an Ex-M. C. B., and familiar with M. C.

B. rules of interchange, standards and testing of material, etc.

Al references. Address MEGH. ENGINEER, care American
Engineer.

LICENSES
To be sold in each district for Patent Safety Apparatus for Gage
Glasses adaptable for any kind of steam boiler. United States

Patent No. 409,280. Greatest success in Europe under Govern-
ment control and legalized introduction. First class technical

firms only are invited to correspond with

HERRN. LEYMANN & KEIM,
Aix La Ghapelle, Germany.
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LOCOMOTIVE GRATES.

By M. N. Forney.

The letter of C. G. O. oa this subject on page 260 of the
August naimber of the "American Engineer" suggests some ob-
servations. The general principle, which has been enunciated,
that: "Within the limits o£ weight and space to which a loco-
motive boiler is necessarily confined it cannot be made too
large" is undoubtedly sound, but, as was suggested in the dis-

cussion at the Master Mechanics' Association, it is not so clear
what proportion the grate area and the cubical contents of the
fire-box should bear to the heating surface under any given
conditions. In considering this question, two requirements
must be l<ept in mind—1st, the maximum capacity of the loco-
motive to do worlv must be maintained, that is, it must be able
to pull the heaviest possible load at the required speed, and
2nd, it should do this with a minimum consumption of fuel.

Often these conditions are contradictory, that is, in order to
pull the heaviest loads a locomotive must sometimes waste fuel,

and, in many cases, it is more economical to do so than it

would be to save coal by reducing the load hauled.
But suppose that in designing an engine every expedient

and resource is adopted to reduce the weight of the parts.
Having this object in view, the fact that small wheels weigh
less than big ones would incline the designer to use the
smallest driving-wheels which would be adapted to the service
in which the engine is to be used. With wheels of reduced
diameter smaller cylinders will be required, and lighter con-
nections, axles, frames, etc., may be used. It will be sup-
posed further that steel and wrought-iron are substituted, as
far as possible, for cast-iron, that all the castings are re-
designed, and their weight is diminished to the lowest possible
limit consistent with safety, and that every detail of the ma-
chine is subjected to the scrutiny of the most sltillful designers
and the weights of all the parts are reduced as much as is
practicable. If by these expedients the weight of the parts
outside of the boiler are reduced, say 5,000 pounds, then, ob-
viously, the boiler may be that much heavier without increas-
ing the total weight of the locomotive. Furthermore, in choos-
ing the plan of boiler let due consideration be given to the
weights of the respective forms—which is not often done—and
let the lightest form be selected. By the exercise of intelli-
gence and the adoption of the expedients suggested it is not
unreasonable to assume that a design for a locomotive of a
given weight might be evolved, the boiler of which would have
several hundred square feet more of heating surface than
ordinary locomotives of a similar class. Now, with the in-
creased heating surface, there would be much less difficulty in
naking steam at critical periods and with inferior fuel than there
would b6 if the boiler was smaller. The difficulty with many

—

perhaps most—locomo hat they have inaufflclent boiler
capacity to produce the iii:i.\iiiium amount of steam required at
some times and places. Consequently a large area of grate
is required in order to consume the greatest possible quantity
of fuel, and to do this a tremendous blast must be maintained,
with all the evils of a high back pressure, and while great
quantities of fuel are consumed, much of It escapes
out of the chimney either In a solid or unburned gas-
eous form. At the same time the products of combustion
must traverse the heating surfaces so rapidly that there is not
time to transmit their heat to the water on the other side, and
they escape out of the chimney at temperatures of from 800 to
1,000 degrees. An enormous waste is the result.

If the same quantity of fuel was consumed in a larger boiler,
having more heating surface, it would generate more steam
because the products of combustion would be exposed to more
heating surface and for a longer time. Therefore less fuel need
be burned to produce a given quantity of steam, and conse-
quently the rate of consumption on the grate could be re-
duced with a corresponding improvement in the combustion
and a resulting further economy. Paradoxical as it may seem,
it would appear that with a boiler of ample size a smaller
grate may be used than is required to produce the maximum
results with insufficient heating surface.

But supposing that the boiler has been made as large as pos-
sible, the proper proportion of grate to the heating surface is

still an open question. Of course much depends upon the
quality of the fuel. If it is inferior, more must be
burned to produce a given quantity of steam than
would be required if it was of better quality, from which the
well recognized inference is drawn that a larger grate is re-

quired with bad fuel than with good. The relation which
should exist between the size of the grate and the quantity of
the fuel will not be discussed now, attention will only be
called to the general fact that a grate should always be large
enough to consume enough of the poorest fuel that is used to
supply the engine with steam at critical times and places, or
when it is working hardest, which is usually on grades, or per-
haps at points on the road where grades and curves occur
simultaneously. Now, a grate large enough to bum sufficient

of the poorest fuel which is used, to supply enough steam when
the locomotive is working hardest, is quite sure to be too
large when the engine is not working at its maximum capacity
as on easy grades or on level parts of the line. This suggests
that the size of the grate should be made variable. With this

end in view a few years ago the writer designed such a grate,

but which thus far has not been subjected to any other trial

excepting that which it had to encounter in the Patent Office.

The description of it in the patent specifications is perhaps as
lucid as any which could be given and is therefore quoted:

In the operation of all steam and of some other classes of
boilers, as well as In that of the various types of furnaces, the
requirements of heat generation vary materially from time to

time, a high degree of heat being necessary during certain pe-
riods and different lower degrees during others. This is notably
the case In locomotive boilers, in which a large amount of steam
must be generated when the engine is pulling heavy trains
at high speeds or ascending steep gi-ades, while on levels or
descending grades or during stoppages much less heat Is re-

quired. Therefore at certain times the fire must be stimulated
to Its utmost capacity and at others little or no steam need
be generated, there being frequently occasions, as when stand-
ing at stations. In which steam generation Is inconvenient
as well as wasteful. It haa been found in practice that sub-
stantial economy in the combustion of fuel is attained if there
Is great intensity of combustion—that is. If the draft of air

through the fire Is concentrated—and that if the aggregate area
of the openings for the admission of air through the flre Is

greater than that which Is required to genei-ate a desired and
determined amount of heat and steam the combusrtlon is waste-
ful. For this reason it becomes desirable to regulate the ag-
gregate area of air admission openings proportionately to the
quantity of heat which may be demanded, for which purpose
these improvements are designed and are desirably applicable

without modification of other elements In fire boxes of any of

the present constructions.
In the accompanying engravings. Fig. 1 Is a vertical longi-

tudinal central section through a locomotive fire box having
my Improvements applied; Fig. 2, a sectional plan of the

same at the line x x of Fig. 1; Fig. 3, an end view as seen

from the rear; Fig. 4, a trans\'erse section at the line y y
of Fig. 1; Fig. 5, a longitudinal section, on an enlarged scale,

through the rear end portion of the fire box, showing the

grate bars In vertical position; and Fig. 6, a similar section

showing the bars as turned into a substantially horizontal

position. The Invention is particularly designed for use In

connection with locomotive engine fire boxes, and is herein

illustrated as applied In a rectangular fire box of such type,

but IB obvlouslly equally applicable to furnaces of other de-

scriptions. The grate bars, which are of the rocking class,

are set transversely in the fire box 1, and are in this In-

stance shown as made In triplet sections, composed of a central

bar 2 and lateral bars 3 3, cast In a single piece and sep-

arated one from another (except as to connecting webs between
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the bars) by Intermediate air passages 4. Each section is pro-
vided with end journals or trunions, which rest in segmental
recesses in bearing bars 7, secured longitudinally in the fire

box adjacent to its bottom. The grate, sections are set at
such distance apart that the transverse spaces S in the fire box
between the outer bars of adjacent sections shall be equal in
width, as nearly as may be, to the air passages 4 between
the bars of the sections, said spaces, together with the passages
4, serving, when the bara stand in vertical position, to admit
air from the ashpan 9 to and through the body of fuel sup-
ported upon the grate in the usual manner.
In order to enable the aggregate area of air admission through

the grate to be regulated as from time to time desired, the
grate bars are so constructed and relatively located that when
turned horizontally, or nearly so, the air admission spaces
above described shall be closed by the overlapping of the
bare and the passage of air through paid spaces consequently
prevented. To this end the central bar 2 of each of the grate
sections Is projected above and below the planes of the upper
and lower faces of the lateral bars 3 3, so that the sections
being set at a proper distance apart the upper portion of
the central bar of one section will overlap the lower portion
of the central bar of an adjacent section when both are turned
Into substantially horizontal position, as shown in Fig. 6, and
In the rear portion of the fire box in Fig. 1, the air admission
passages between the bars and between the sections being
thereby closed by said central bars, the traverse of which into
and out of horizontal abutting position is unimpeded by reason
of the lesser depth of the lateral bars.
To facilitate the turning of the grate bars, it is essential

FIG.l.

the fire box. The levers 12 may project above the foot-plate,
as shoiwn, or they may be entirely below it, if desired, and
the grate bars are moved by a removable hand lever 15, having
a socket in its lower end adapted to engage the ends of the
levers 12. A separate rooking lever 12 and connecting bar 11

are in the instance shown provided for each grate section; but,
if preferred, a group of two or more sections may be coupled
to a single lever and connecting bar. A dog or latch 16 is

pivoted to eaeh of the levers 12 in position to engage either
of a pair of notches or shoulders on a segment 17, fixed
to the foot-plate or other convenient part of the engine, so
as to hold the lever 12 in forward or backward position, and
thereby maintain the connected grate section or sections In

vertical or in horizontal position, respectively.

What the result of a practical test of this device would be it

is of cpurse impossible to say in advance. Perhaps the result

to be apprehended is, that the grate bars would be so warped
and twisted by the heat of the fire as to become unworkable,
and then again perhaps they would not.

The possibility of making a grate, the active area of com-
bustion of which may be made variable, leads to fui^^her ob-
servations.' At the Master Mechanics' convention last June
the deduction of D. K. Clark was quoted that the larger the
heating surface and the smaller the grate, provided you can
burn enough fuel in it, the greater the economy. In his Rail-

way Machinery he says: "Practically there can never be too
much heating surface, as regards economical evaporation, but
there may be too little; on the other hand, there may be too
much grate area for economical evaporation, but there cannot
be too little so long as the required rate of combustion does
not exceed the limits to be defined." Again he said: "The
grate should be kept as smaJl as is consistent with the de-
mand for steam, and the practicable rate of combustion. On
the other hand there can be no economical objection to any

Locomotive Crates—M. N. Forney.

that the spaces between the sections should be maintained
of uniform width, inasmuch as If these spaces should be con-
tracted In the act of turning the bars, there is liability of
cinders and coal becoming wedged between them, so as to
prevent them from being moved. For this purpose the upper
faces of the bars, or those adjacent to the fire, are curved in
contour concentrically with the journals of the grate sections,
OB shown most clearly in the enlarged transverse sections. Figs!
5 and 6, and there being, consequently, no projection of any
portion of said surfaces beyond the curved plane of traverse
of the edges of the bars in being turned in their bearings
the width of the space 8 between a bar which is moved and an
adjoining stationary bar is neither increased nor diminished
in the movement of the former.
The several grate sections are adapted to be turned from ver-

tical to horizontal position, and vice versa, in groups or series
of any desired number, so that a greater or less area of air
admission passages may be closed or left open, as required.
Each section is provided with a downwardly projecting ami
10, which Is c«upled at its lower end to a separate horizontal
bar 11. The rear ends of the bars 11 are coupled to the lower
ends of levers 12, which are joumaled upon a common pivot
13, attached to the frame or to the foot-plate 14 in rear of

amount of heating surface which can be got into a boiler, even
though greater than the economic limits." It has been pointed

yiit that enlarging the grate increases the maximum steaming
capacity of a boiler, for the reason that more fuel can be con-

sumed in a large grate than in a small one, but the addition

to the steaming capacity is made with a reduction of economy.
It then follows that if the area of the grate Is increased to

meet the requirements of the greatest demands for steam when
the engine is working hardest it will be very much too large

for economy when under ordinary conditions of working. Or
in other words, if the area of the grate could be reduced when
a locomotive is not working hard, a material economy in the

consumption of fuel would result. This is the object aimed at

in designing the grate illustrated herewith, and it is thought
would be attained if no serious practical difficulties are en-

countered in its use.

The reason why it is more economical to burn a given quan-
tity of fuel in a small grate than in a large one is due in part

to the fact that with a rapid rate of combustion higher tem-
peratures are produced in the fire, and as the transmission of
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heat to the water is proportioned to the difference In tempera-
ture in the two sides of the heating surfaces, a larger propor-
tion of the heat is absorbed by the water when there is a
great difference than when there is little. Besides this, it the
temperatures are high, the volume of the products of com-
bustion containing a given nimiber of units of heat is less

than it is if the temperature Is lower. Or in other words, with
a small grate and a rapid rate of combustion there will be
fewer cubic foot of smoke and gases to convey from the fire to

the chimney; consequently their movement may be slower and
more time will thus be given for the transmission of their
heat to the surfaces with which they are in contact.

Of course the size of the grate must be adapted to the quality
of the fuel. With a poor fuel more must be burned to pro-
duce a certain quantity of steam in a given time, and therefore
with such fuel a larger grate will be required. Kent, in his
excellent Pocket Book for Mechanical Engineers, says:
"With good coal, low in ash, approximately equal results

may be obtained with large grate-surface and light draught,
and with small grate-surface and strong draft, the total amount
of coal burned per hour being the same in both cases. With
good, bituminous coal, low in ash, the best results, apparently,
are obtained with strong draught and high rates of combus-
tion, provided the grate-surfaces are cut down so that the total

coal burned per hour is not too great for the capacity of the
heating surface to absorb the heat produced." Tliis indicates
what is undoubtedly true, that the draught must be adapted to

the size of the grate, and the quality of the fuel. A stronger
draught is required if a small grate is used than is needed with
a larger one.
Very little attention seems to have been given thus far to

the proportion which the volume of space in the fire-box, above
the grate, should bear to its area. It is believed that the re-
lation of these to each other is of much more importance than
is ordinarily supposed. Some years ago Frederich Siemens in

a paper on combustion, and the construction of furnaces

—

which has heretofore been quoted in these pages—called at-

tention to the fact that whenever flame comes in contact with
any solid substance combustion is arrested, which fact.

he said, could be illustrated by putting a rod into the flame
of an ordinary gas light, which would then immediately begin
to smoke. His inference was that furnaces should be con-
structed so as to keep the flame out of contact with their sides
and tops until the process of combustion is completed. A
homely illustration of the embodiment of this principle is

ordinary egg-shaped stoves for burning bituminous coal.

They have grates comparatively small in area, and the
space above them swells out to an approximately pear-shaped
form. The enlarged space above the fire gives room for com-
bustion to take place before the gases pass into the chimney.
A similar form is adopted for smelting furnaces and cupolas.
The design of ordinary locomotives is such that the available
width of their fire-boxes is usually limited by the space be-
tween the frames or between the wheels. Comparatively nar-
row fire-boxes are therefore the rule. The fire-boxes of the
Wootten boiler are placed above the wheels so that they may
be made as wide as the cab, but with a diminished depth. The
adoption of the Columbia and Atlantic types of engines, with
their fire-boxes entirely behind the driving-axles, will make
wider fire-boxes possible, and open a new era in their propor-
tions, which invites attention to the relation which should exist
between the volume of space in the fire-box. and the size of
the grate. It seems probable that the amount of this space
has a very important bearing on the economy of fuel consump-
tion. We are certainly now very much in the dark with ref-

erence to the whole matter. If the possibility of a saving of
a few thousand dollars by litigation can be shown to a rail-

road company, they usually show no hesitation in em-
ploying the most able lawyers to represent and advocate its

interests, but, quite curiously, when it can be shown almost to
a demonstration that an investigation requiring engineering
knowledge, skill and experience would save many thousands
of dollars, it is difficult to induce them to expend a cent for
such information.

Consideration of the question of combustion has suggested
the following conclusions: First, there should be. as much
heating surface as the limits of weight and space will permit:
second, the grate should be large enough to burn sufficient coal
to generate suflicient steam to supply the engine when it is do-
ing its maximum work. The area of grate required for this will
depend upon the quality of the fuel. Third, if practicable, the
grate ought to be adjustable, so that its active area may be
diminished or increased to meet the varying conditions of
working. Fourth, the length and depth and breadth of the
fire-box should Ije as nearly alike as is practicable, so as to
keep the flame out of contact with its sides and top, and thus
give time for combustion to take place, and for the same rea-
son dead-plates should be put around the grate, next the sides
and ends of the fire-box.

THE TIIAVEIJNG ENGINEERS" ASSOCIATION.

The sixth annual convention of the Traveling ElUgineers'

Association was held at Buffalo, beginning September 13. The
reports were interesting and practical, as usual, but they are
so long that we cannot do more than call attention to the chief

of the points Involved in them. The first subject was:
What is the Best Method to be Pursued by Traveling En-

gineers in Giving Air Brake Instruction While on the Road?—
A great deal of very good advice is given in this paper, which
is Of equal value to old traveling engineers as to new
ones. The first principle laid down is that instructors should
themselves become proficient in all of the duties of engineers,
and should be prepared to handle brakes on any part of the
road. Many of the common practices that are wrong are depre-
cated, among which are the wasting of air by unnecessary
applications and releases, and the holding of the brakes too
long and giving a disagreeable lurch to the train by too late re-
lease. The causes of the sticking of brakes are important, and
enginemen should be familiar with them. The effect of a par-
tially closed angle cock in the train upon the noise of the
train pipe exhaust should be understood, and this was not
given enough attention by engineers. The influence of piston
travel and the effect of closed retaining valves were considered.
The proper method of handling trains partly equipped with air
brakes was stated to be directly opposite to the method re-
quired on the Chicago, Rock Island & Pacific. The hand brakes
should be set on the cars immediately behind the air braked
cars, as that is the place where the slack may be controlled.
Independent driver brakes and the use of retaining valves on
locomotives to assist in making tank stops are considered along
with a number of other important details.
How Can the Traveling Engineer Best Instruct and As-

sist the Fireman in the Economical Firing of the Locomotive?—The essence of this report is that the traveling engineer
should be thoroughly prepared to do that which he Is expected to
instruct others to do. The necessity of getting trains over the
road and on time must not be lost sight of, and with due con-
sideration of this the engineman should be brought to see
his responsibility for the proper use of the fuel handled by the
fireman. It is a wise plan to furnish firemen with good litera-
ture on the subject of combustion in locomotive fireboxes, and
the practice of traveling engineers in riding with new fire-
men until they are thoroughly qualified to do their work
economically is recommended. Encouragement of the men Is
advocated. The draft appliances are often to blame for waste
of fuel, and more attention to the front end arrangements was
shown to be necessary.
Uniformity of Cab Fittings.—The steam connections to the

boiler should all be combined in one fitting or combination
stand, making.but one connection with the boiler. The throt-
tle should be .so located that it might be reached bv the en-
gineer when leaning out of the window, and in short the ar-
rangement of the cab fittings should be made with reference
to the convenience of the men. It was very desirable to have
the engines arranged with uniformity, and standards were
advocated.
Lubrication of Locomotives.—This report was prepared from

answers to questions asked by the committee, and is divided
into three parts: First, proper fitting of bearings: second,
quality of lubricant: third, manner of applying the lubricant
to the bearings. The burnish or roller finish is advised for all
journals and crank pins. There was a difference of opinion as
to the proper maximum length of run for one oiling but the
committee thought that 100 miles was about right. The oiling
of the driving boxes, shoes and valve gear should be done as
late as possible before starting, and it was recommended that
the work of packing, driving and truck boxes should he
placed in the hands of a competent man. who should attend to
all of this work. The practice of facing the hubs of driving
wheels with Babbitt metal was endorsed, and the u<=e of oil
cans fitted with valves to regulate the flow of oil -was recom-mended.
The Use of Water on Hot Bearings of Engines and Tenders.-The majority favored the use of water in streams upon hot

nTnl^f'*" w\^
quite customary to fit pipes to tender tanks

^iZtu ""^^'V^.t ^^^" ^"""^^ ^°^«^ easily, but it was more
difficult to reach the driving and engine truck boxes. The
1hTf rff-^"™^*'™.*^

^^^^"^ ^'°" ^^^ feed pipe to the injector

n»H rri
*'°^ injectors were used the discharge pipe was tap'-ped. This gave hot water, but by nearlv closing the injectordown the temperature might be reduced to about 90 de^ees

The cost of extra fuel required to light a train of ten cars by
an En dish system of dynamos driven from the axles of the
cars at ordinary speeds is one-half pound per train mile, accord-
ing to the " Railroad Gazette."
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TEN-WHEEL PASSENGER LOCOMOTIVES-
NORTHERN RAILWAY.

-GREAT

The recent improvement of the locomotive equipment on

the Great Northern Railway Includes a new design of very

heavy passenger locomotives built by the Brooks Locomotive
Works, of Dunkirk, N. Y. Eight of these engines have been

in service for four months, and they are reported to be giving

very satisfactory results. They are the heaviest passenger

stroke, these dimensions and the weight being in accordance
with the ideas of Mr. J. J. Hill, President of the road. In

general, the details are in accordance with the practice

of these builders, and by comparison with the details of the

o

Q.

rt

£
o

locomotives ever built and a comparison with the dimensions
and weight of the engines of the same type of the Southern
Railway, illustrated in our issue of March 1898, page 82, will

be interesting. The total weight of the Southern engine is

158,000 pounds, and the weight on drivers Is 121,250 pounds,
while the corresponding weights of the Great Northern design
are 166,000 pounds and 129,500 pounds.
The cylinders are 20 inches in diameter by 30 inches

engines of the same type for the Wisconsin Central (see

"American Engineer," June, 1898, pp. 190-193), a similarity in

general details will be found, except that the Wisconsin Cen-
tral engines are much lighter, the total weight being 150,000
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pounds and the weight on drivers 116,000 pounds. The Wis-
consin Central engines oxo-rt a draw-bar pull of liO.ODO pounds,
and the Great Northern engines give a maximum pull of 36,000

pounds. These figures are given by the builders. The draw-
bar pull at 66 per cent, cut-off is given at 32,500 pounds. These
figures give co-efficients of adhesion of 3.6 and 3.9, respectively.

The driving wheels are 63 inches in diameter, which, witn
the long stroke, will give high piston speeds. The boiler is

hie without- using the compound principle. The grate area Is

35.1 square feet and the firebox, which is on top of the frames
and slopes downward toward the front, is 123 in. long and 4H4
in. wide. Its depth Is 80 In. in front and 62 in. at the back.
1 ne water spaces are given in the table and it will be noticed
that they begin to enlarge below the point of curvature in the
side sheets. The horizontal seams are sextuple riveted with
lap joints, the object being to lighten the seam and make It

Transverse Sections

GENERAL LOG OF RESULTS.

LOOOMOTIVE TESTS ON TBK ORKAT NORTHERN RAILWAY BETWEEN CLANCY AND WOODVILLE.

Engine, No
Date of trial

Length of run, miles
Kind of service, freight or passenger
Weather
Mean temperature of the atmosphere
Wind
Condition of rail
Size of exhaust nozzle, single
Time on the ro.ad
Actual time in motion ....

Aggregate intermediate stops, minxites . .

.

Time during which power was developed. .

.

Maximum speed, miles per hour
Average " " '* " - ...

Maximum revolutions per minute
Maximum piston speed, feet per minute. .

.

Minimum seconds per mile
Maximum boiler pressure
Minimum " *'

Average " "
Prevailing position of throttle-lift

" throttle opening, square inches.
*' position of the reverse lever

cut-off, inches.
'* '* per cent, stroke

Weight of tin in in tons of 2,000 IbB.. inclusive
of locomotive and tender
W t of trai o , excl. of loco, and tender, tons
" " ' " " tender& way car. tons

No. of cars
" *' loads

Total weight of coal consumed, lbs

Pass.
154

7-28-98
48 1

P
Fine.
78°

Very Light.
Good.
5?^ in.

2h. 17 m.
1 h. 50 m.

27
Ih. 34 m.

49.5
26.2

2G4
1.320
72.9
210
175
196.4

0.5 ins.
16.6
7&10

[7 in. &10in.

23&33
289

157

'"5

7,300

Freight.
154

7-29-98
48.1
F

Fine.
85°

Very Light.
Good.
5?^ in.

4h. 35 m.
3 h. 34 m.

61

3h. 10 m.
33.8
13.5

180
900
106
210
165
198

0.5 ins.
16.6

7, 10 & 18
7 in., 10 in. &

18 in.

23, 33 & 60

549

417
410
11
10

11,600

Engine No
Number of miles per ton of coal....
Lbs. of coal used per hour ._ ;

* oal used per 1(X) tons of train per mile
;

Coal used per 100 tons of train back of tender \
per mile 1/

Coal used per 100 tons of train between ten- \
der and way car, per mile i

Weight of coal burned while throttle was open
Average weight of coal burned per sq. ft. of
grate per hour while throttle was open

Weight of water drawn from tank, lbs
Waste of injector
Weight of feed water
Temperature of feed water
Water used per mile, lbs

100 tons of train per mile
Water used per 100 tons of train behind tender
per mile

Water used per 100 tons of train between ten-
der and way car per mile

Water used per hour, lbs
" " " sq. ft. of heating surf. per hour
" " ' ' " grate " " "

Actual evaporation per lb. of coal
Equivalent " from and at 212° per lb. coal
Maximum LHP. developed
Average " "

Coal per I. H. P. per hour, lbs
Water per L H . P. per hour, lbs
Average No. of sq. ft. of heat. surf, per L H. P.
Average No. of I. H. P. per sq. ft. of grate STirt.

Maximum grade, feet per mile
I

Average rise, feet per mile ;

Pass.
151

13.2
152
52.7

96.8

r,050 lbs.

127 lbs.

35.000
225

34,775
56°

724 lbs.

251 lbs.

451 lbs.

22,160 lbs.
8.28 lbs.

626 lbs.

4.93 lbs.
6.00 lbs.
1,468
922

4.87
24
2.9

26 1

U6
64.7

Freight.
154
8.3

241
44.0

57 9

58.9

11,300 lbs.

101 lbs.

59.600
240

59,360
56°

1.235 lbs.

225 lbs.

296 lbs.

301 lbs.

18.750 lbs.

7.01 lbs.

529 lbs.
5.27 lbs.

6.40 lbs.

LI 16
839
4.26

22.4
3.19

23.6
116
64.7

large, the diameter of the first course is 70 in., and the heating

surface is 2.677 square feet, of which 225 square feet is in the

firebox and the arch tubes. This is tie largest heating sur-

face used in passenger service, but it will all be needed for

these large cylinders, and we wonder whether the results will

justify the employment of single expansion cylinders. The
steam pressure is 210 lbs., and this makes it evident that the

object was to obtain as great a ratio of expansion as possl-

more flexible than the butt joint. All the shell seams except

those for the back head and the front flue sheet are triple riv-

eted with IVs in. rivets at 3%. in pitch. The firebox flue sheet

is % in. thick and the front one is % in. thick. Bell's spark

arrester and short front end. which has been used in a number
of large Brooks engines is employed and it is giving excellent

results, both as a spark arrester and in free steaming.

The arrangement of the cylinders and piston valves is th«
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same as in the Wisconsin Central engines except tliat the Great

Northern engines have extended piston rods. The frames of

the engine are 5 in. wide except at the front and baclt ends.

where they were formed into slabs; at the cylinders they are

forms the support for the cab deck and running boards. The
running boards, engine decks and tender deck are on one level.

The tender has a capacity for 4,500 gallons of water and 8

tons of coal, together weighing 96,000 lbs.

The spring rigging is similar to that of the Wisconsin Cen-
tral engines (see American Engineer, 1898, p. 190) with
the front driving wheels equalized across the engine by means
of a heavy leaf spring. The main equalizers are in the form
of 42 in. leaf springs, and the outer ends of the driving box
levers bear on 22 in. elliptic springs. The driver brake shoes
bear against the rear of the wheels and the cylinders are in-

side the frames, just in front of the rocker boxes. The in-

jectors and checks are inside the cab.

The indicator cards are reproduced because of the interest

in piston valves. They were taken in tests of one of the en-

gines in freight and passenger service and the data reproduced
here were taken by the builders. We would like to compare
these figures with results obtained upon a stationary testing

plant, but this cannot be done, and as our readers may like to

see the results of road tests they are given the opportunity.

•-
f III. I-,:4j..J

3% hy 10 in. section. The front ends are connected by a heavy
13 in. channel and the back ends by two lighter channels of the

same height, with a % in. vertical plate between them. This

Transverse Sections of Boiler.

We do not take much stock in road tests, however, for compari-
sons. The cab log shows the minimum steam pressui-e to be

165 lbs. in freight and 175 lbs. in passenger service, and the

avei-age pressures were 198 and 196.4, respectively. The trains

were light but the grades averaged 64.7 feet per mile for the 48

miles. The water per horse power is given at 24 lbs. for pas-

senger service and 22.4 for freight. It is worth noting that the

record is much better in freight than in passenger service. The
indicator cards were taken with the other records, at each mile

post, the left side of the engine being indicated with a 120 lb.

spring for passenger service, and the right side with a 150 lb.

spring for freight. The chief dimensions of the engine follow:

DESCRIPTION .

Type : ten-wheel passenger
Gauge .'.'...' * feet SYs inches
Kina of fuel Bituminous coal
Weight on drivers 129,500 pounds

on trucks 36,500 pounds
" total 166,000 pounds

tender loaded 96,000 pounds
Wheel base, total, of engine 25 feet 4 inches

• " driving H feet 6 inches
" total, engine and tender 53 feet 7% inches

Length over all, engine 40 feet 1% inches
•• •' total, engine and tender 62 feet 2% inches

Height, center of boiler above rails 8 feet 9% inches
of stack above rails 14 feet 11% inches

Heating surface, firebox and arch pipes 225 square feet
" " tubes 2,452 square feet
" " total 2,677 square feet

Grate area 35.4 square feet
Wheels and Journals.

Drivers, number 6
" diameter 63 inches
" material of centers Cast steel

Truck wheels, diameter 30 inches
Journals, driving axle, main 9 by 11 inches

driving axle, front and back 9 by 11 inches
truck 5% by 12 inches

Main crank pin, size... 6^ by 6 inches
Cylinders.

Cylinders, diameter 20 Inches
Piston, stroke 30 inches
Piston rod, diameter 4 inches
Main rod. length, center to center 120% inches
Steam ports, length 18 inches

" " width 2 inches
Exhaust ports, length 56 ioches

" " least area 66.5 square inches
Bridge, width 2% Inches
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Valves.
Valves, kinds of Improved piston

greatest tavel ^ Inches
steam lap (Inside) 1V& Inches
exhaust lap or clearance (outside) % Inch

Lead in full gear 1-16 Inch negative
" constant or variable Variable

Holler.
Boiler, type of Player improved Belpalre

" working steam [wessure 210 pounds
material in barrel Bteel

" thickness in barrel 11-16 Inches
" " " lube sheet % inch

diameter of barrel 70 Inches
Seams, kind of horizontal Sextuple

" " " circumferential Double and triple
Orown sheet, stayed with Direct stays
Dome, diameter 30 inches

Firebox.
Firebox, type Long, sloping

length 123 Inches
" widith 41^ inches
" dep'th front 80 inches
" " back 62 inches
" material Steel
'* thickness of sheets:

crown, % inch; tube, % inch; side and back, % inch
brick arch On water tubes

" mud ring width,
back, Z'/z inches; sides, S'/j inches; front, 4 Inches

" water space at top.
back, iVs inches; sides, 6 inches; front, 4 inches

Speed, 9 M. P . H. Speed, 48 M. P. H.
Boiler pressure, 200 lbs. Boiler pressure, 195 lbs.

THE CONSTRUCTION OF A MODERN LOCOMOTIVR*

M.E. P., 171.5.
I. H. P., 188.

M. E. P., l&'j.

Speed, 27 M. P. H.
Pressure, 200 lbs

.

M. E. P.,,33.6. M.E.P.,30.3.
I. H. P., 196. I. H. P., 184.

Speed, 34 M. P. H.
PressTire, 205 lbs

M. E. P., 55.1.
I. H. P., 182.

M.E. P., .59.1.

I. H. P., 202.

Indicator Cards.

M. E. P., 88
I. H. P.,36-

M. E. P., 90.

I. H. P., 386

Grates, kind of Cast iron, rocking
Tubes, number of 303

" material Charcoal iron
outside diameter 2^ inches
thickness No. U B. W. G.

" Liength over tube sheets 13 feet 10^4 inches
Smokebox.

Bmokebox, diameter outside 72% inches
" length from flue sheet 64 inches

Other Parts.
Exhaust nozzle, single or double Single

" " variable or permanent Permanent
" " diameter 5 inches, 5 3-16 inehes, 5% inches
" " distance of tip below center of boiler 1 inch

Netting, wire or plate Wire
" size of mesh or perforation 2% by 2V4 and 2% by 1^

Stack, straight or taper Steel taper
" least diameter 15% inches
" greatest diameter 18% inches
" height above smokebox 38 inches

Tender.
Type Eight-wheel, steel frame
Tank, capacity for water 4,500 gallons

" coal 8 tons
Type of under frame Steel channel
Diameter of wheels 33 inches

" and length of journals 4'ii by 8 inches
Distance between centers of journals 4 feet 10 inches
Diameter of wheel fit on axle 5% inches" " center of axle 4% inches
Length of tender over bumper beam 21 feet 4 inches

" tank 19 feet 6 inches
Width of tank 8 feet 8 inches
Height of tank, not including collar 55 inches
Type of draw gear M. C. B. standard

Special Equipment.
Brakes N. Y. automatic for drivers, tender and train service
Pump No. 2, New York
Sight feed lubricators Nathan
Safety valves Crosby
Injectors New Nathan No. 10 and Monitor No. 10
Springs A. French Spring Co.

The Young Men's Christian Association, at its West Side
Branch, 318 West 57th street, New York, opens an evening
school Oct. 3 for young men who are engaged in business
during the day. Its rooms are well equipped, and the usual
courses of instruction, including mechanical drawing, have
been provided. Information may be had from the Secretary
at the address given above.

By T. R. Browne.

MACHINE SHOP.

The amount and kind of equipment necessary in this depart-
ment, its relation to the maintenance of the equipment In other
departments, aa well as its relation to the character of its Un-
ished product, considered from the standpoint of quantity, in-

terchangeability and cost, renders the machine shop one of the
most important departments of the whole plant. For the
amount of floor space usually covered the total investment in

equipment is very much greater than any of the other depart-
ments in the construction of locomotives, and not only the

Fig. 1.

equipment, but the organization and character of supervision
in connection with the equipment must be of the highest order
to secure the best results and the proper earnings per square
foot of surface inclosed and occupied by and per dollar in-

vested in equipment.
Tool Department.—For the purpose of keeping in repair

all of the facilities and equipment throughout the plant, not
only in the interest of lowest cost, but in order that the repairs
may be made in the most intelligent and expeditious manner,
it has been found advisable to include in the organization of

this shop a department known as a tool department, in charge
of a competent foreman, who Is responsible for all of the tools
and equipment used in production throughout the plant. If

convenient, in each one of the other departments a mechanic is

Fig. 2.

located who reports directly to the foreman of the tool depart-
ment and represents that department in the shop In which
he is placed.
The frequent and intelligent inspection, followed by prompt

repairs of all the equipment throughout the plant by this de-
partment, leaves only for the foremen of the various depart-
ments in which the equipment is placed the supervision of their
equipment incidental to the production of the greatest amount
of output. It will also have a tendency to improve the charac-
ter and standardize the class of repairs made to tools and ma-
chinery at a very much less expense than would be the case
were these repairs governed by the judgment of the different

* For previous article, see page 187.
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foremen of departments In which this equipment is operated.

It is assumed—and not without good reason—that the super-

vision of the men employed and the operation of the facilities

in his department to the best advantage will employ the entire

time of the foreman of that department, and to much better ad-

vantage, everything considered, than would be the case were
he expected also to keep his equipment in perfect repair. It

is necessary at times that the tool department should consist

of a very much larger force than that necessary to operate the

machines in the manufacture of small tools. This additional

force required for ordinary and extraordinary repairs in the
various departments is provided by those departments in which
the work is to be done, the men for the time being working

and work of a similar character, the metal parts for which
will be furnished to the department in which this work is done
by the machine shop.
Laying Out Work.—A general introduction of piece work

necessitates a careful inspection of output and the variety and
size of parts, the frequent lining off or laying out of such por-
tions as are to be machined. The most economical arrange-
ment of labor provides in most cases a class of men operating

Fig. 3.

under orders of the foreman of the tool department. All of
the time and material used in repairs to facilities in the vari-
ous departments is charged to the annual work orders issued
to these departments and referred to in earlier articles. The
large variety of small tools of peculiar nature which cannot be
purchased, together with jigs, fixtures, gauges, etc.. required in
the production of duplicate parts of a locomotive, are also made
in the tool department, which also has charge of the vari-
ous tool rooms throughout the plant, keeping a record of tools
broken by carelessness or otherwise and making regular re-
ports to the office of the superintendent.

In addition to the tool department there should be included
in the organization of the machine shop certain subdivisions

'V^''~°^^H
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Schedule "A," Boiler and Mountings.

washout plugs or
fur washing out,
ali suc:h holes or
be made in the

The boiler, with flues,
flanged connections
and provided with
connections as can
boiler shop expeditiously, and such
parts rivetted on at that point, and fur-
nished to the erecting shop ready for
the inounUng.

Hopper box.
Side caps.
Dry pipe braces.
Checks.
Washouts.
Tee head studs.
Dry pi|ie sleeves and bolts.
Dry pipe hangers and bolts.
Tee heads and joints.
Throttle valve.
Throttle valve chamber and bolts.
Upright steam pipe and bolts.
Dome sheets.
Front tube sheets.
Mud ring—braces and bolts.
Smoke box ring and union ring for smoke
box, and union ring for smoke box to
boiler.

Sand box base.
Sand box top.
Fire box doors and frames.
Fire box door forgings.

2.

Sand boxes complete.
Bells and yokes.
Throttle rod ends and stuffing boxes.
Supplemental dome.
Cab saddle.
Bridge pipe and flanges, also valve.
Lubricator stand and base.
Engineer's brake valve stand and base.
Steam gauge stand and base.
Injector pipe brackets.
Stack base.
Stack base ring and top.
Headlight brackets.

3.

Cocks and valves.
Supplemental dome cap and casing.
Main dome cap and joints.
Hip castings.
Air brake brackets.
Steam pipes, with joints.
Exhaust boxes.
Jacket angle irons.
Netting angle irons.
Front end for smoke box and door.
Hand rail columns and bases.
Exhaust nozzles.
Shaking grates.
Damper rigging forgings.
Whistle and connections.
Injectors and pipes.

SCIIEDULKS FOR LOCOMOTIVK WOKK.
Engineer's brake valve.
Signal lamp brackets.
Drip pan.
Waste pipe clamps.
Air pump air reservoirs.
Badge plates.

Schedule "B," Frame Work.
1.

All bolts and studs used in frame work.
Main frames.
Cylinders.
Front end frames.
liumper castings.
Smoke box braces.
Pedestal caps.
Pedestal bolts.
Driver brake brackets.
Frame stiffening pieces.
Equalizer posts.
Foot plates and bushings.
Cab brackets.
Engine steps.
Cross pedestal braces.
Frame braces.
Spring hangers.
Driver brake fulcrums.
Buffer castings and springs.
Back cylinder heads.
Guide yoke and knees.
Rockers and rocker boxes.
Lift shaft and bearings.
Guides.
Guide bolts.

Steam chests and casings.
Steam chest lids.

Front cylinder heads.
Front cylinder head casings.
Pressure plates.
All spring rigging not included in No. 1.

3.

Schedule 'C," Wheel Work and Engine
Trucks.

Driving boxes, with cellars, keys, bush-
ings, etc.

2.

Driving wheel centers.
Driving axles.
Keys for driving axles.
Crank pins.
Dowel screws for crank pin washers.
Crank pin washers.
Truck frames.
Truck pedestals.
Truck centers.
Truck spring seats.
Truck braces.
Truck springs.
Truck spring hangers, with thimbles and

bolts.

Truck spiders.
Truck boxes, with cellars, keys and
brasses.

Wheels and axles.
Truck brake loinj.lele.
Sponging in truck boxes.

Schedule "D," Tank and Tender Work.
1.

Tanks and tender frames, including
flooring, couplers and connection,
painted.

Tender trucks complete.

2.

To Include all water scoop, steam heat,
air brake and signal work.

Draft irons.

Schedule "E," General Erection and Com-
pletion of lOngine.

1.

Boiler, as per schedule "A."
Frames, as per schedule "B."
All bolts, studs and nuts.
Pads.
Running board brackets.
Side irons.
Cab brackets.

2.

Links and hangers.
Boiler tested.
Lagging or boiler covering put on.

3.

Cab.
Wheels put under engine.
Spring rigging connected.
Valve rod and eccentric rods.
Foot plates and running boards. '

Jacket finished.
Dome casing put on.
Pipes, air and driver brake, connected.
Pistons put in.

Main rods fitted.

Engine generally finished and inspected,
previous to going to paint shop.

Schedule "F," Final Test and Insp)ection
of Engine.

1.

Engine returned to erecting shop from
paint shop.

Side rods put on.
Headlight.
Tender to engine.
Tank hose and tank cock.

2.

Engine steamed up.
All air and injector pipes tested.
Air pipes blown out.
Generally inspected.
Sent up for test.

ing the holes for cylinder head and steam chest studs, and the
one for cylinder head studs so arranged as to answer for the
cylinder heads. In the case of the back cylinder head, the
jig is located with reference to a center line, and holes are
provided in it for drilling the holes for guide bolts. This same
center line Is used in erecting, and it will be obvious that holes
drilled in this way will do away with the necessity of specially
hanging the guides. A Jig is used on the guide yoke, which is

adjustable for the back end bolt holes, and the operation for
hanging the guides is not only simplified, but reduced in cost
when it comes to a point of erection. The accuracy attainable
in the construction of a boiler, due to the system of lining and
fitting up, described in a previous article, permits of almost
final machining of the cylinder saddles where they fit the
front end or extension. An auxiliary bar made to a radius
equal to the radius of the front end and carrying a tool head,
will permit of planing these saddles to the required shape, and
save the time usually taken by chipping. The center marks
can be made on this bar corresponding to the center marks
on the cylinder, and made at a point located with reference to
the frame fits and saddle joint, giving most accurate results
in finished cylinders.
Schedule of Pai-ts.—In an earlier article reference was made

to a schedule of the various parts required and the order in
which they were to be gotten out by the various departments
throughout the works. A copy of this schedule is given below.
This schedule is not intended to cover with the greatest accu-
racy all the parts that are required, but only sufficiently to
provide a general guide for the various departments in which

either a part or whole of these parts may be prepared.' It has
been found that the smaller detai.s, which may be omitted.
are generally of such a nature as to be finished in ample time
for general erection.

Schedule for Turning Out Standard Locomotive Work.
The various schedules and subdivisions of material or parts

for locomotives shall be designated by the letters "A," "B."
"C," "D," "E " and "F." Those parts under the division num-
bers shall be turned out in the order in which they are num-
bered; that is to say, No. 1, Schedule "A." signifies that all of
the parts numbered "1" are to be turned out first on the
schedule. This explanation of one instance answers for all

similar cases in the following schedules. These numbers refer
to the connection that these parts have with the expeditious
completion of the engines, working under the best advantage.
The order in which these parts are required is in accordance

with the methods of erection followed in the erecting depart-
ment, because all of the departments throughout the works are
contributive to that department, and work in accordance with
its demands.
The various processes through which the parts required in a

modern locomotive have to pass in the machine shop are suffi-

ciently familiar to make unnecessary any detailed description,
with possibly the exception of a few cases, which are excep-
tions to ordinary practice.

In the wheel and axle department all of the operations neces-
sary to prepare the wheels for placing under the engine are
conducted. Figs. 1. 2, 3 and 4 illustrate the method of heat-
ing with crude oil for the purpose of expanding the tires, pre-
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paratory to putting them on the centers; Fig. 1 showing a
pair of tires during the process of heating. Fig. 2 the tempo-
rary removal of the top tire until the center can be dropped in

as illustrated in Fig. 3, when the tire shown in Fig. 2 is put
in place, as illustrated in Fig. 4. The device shown is

caused to rotate by hand or motor, the furnace remaining sta-

tionary, but adjustable for different diameters of tires.

With the introduction of bronze hub liners, cast directly on
the wheel, it became necessary to adopt a simple and efficient

method of doing this work in the shop. Figs. 5 and 6 illus-

trate a small furnace operated with oil and used for this pur-

which may exist, can be made so close to size that an opera-
tion of grinding will be all of the finish required.

It has been found thoroughly practicable to produce in all

of the parts having any connection with the link or valve
motion a finish sufiiciently accurate to not only make these
parts thoroughly interchangeable, but the operation of actu-
ally setting the valves on the locomotive in its final erection
unnecessary. In connection especially with the parts used in

the link and valve motion, a system of mechanical inspection
is provided for by a set of jigs for each operation, and so ar-
ranged that a previous operation, if not exactly correct, will

Narrow Gauge Locomotive for Interoceanic Railway of Mexico, Shipped on Fox Steel Cai'

pose, the bronze being melted in the crucible and the crucible,

as shown in Fig. 6, used as a pouring ladle.

All of the pin fits are bored to solid gauge and the pins

turned to a solid gauge, allowance for tonnage being made in

the gauges. These gauges are made hollow, and have wooden
handles to prevent excessive expansion.
A complete equipment of turret machinery with the box

form of tools arranged for standard forms of brass work will

produce parts of this character at the lowest cost and in largest

quantities. These tools are arranged with reference to a suc-

cession of operations, each tool is numbered, and they are

adjusted in the machine for a given kind of work by a skilled

prevent the part in question being placed in the jig used for
the next succeeding operation. It will be obvious that with
the links, bridles, hanger rods, eccentric and various other
vital parts of the link motion prepared in this way, there is no
reason why not only these parts should interchange on various
engines of the same type and size, but that if this degree of
accuracy is carried out through the other parts having any
connection with the link motion, the results will be accurate
in the extreme.
In the case of eccentiics, the keyways are cut after the eccen-

trics are bored, the eccentric mounted on a mandrel having a
corresponding keyway, and the mandrel set at the proper de-

Ten-Wheel Schenectady Compound Locomotive-lnteroceanic Railway of Mexico.

mechanic. The operator of the machine ia not necessarily a
mechanic, and. In fact, a man of quite ordinary attainments
becomes exceedingly skillful in a short space of time on this
class of work.
The use of carefully made dies for forming, by hydraulic

pressure, the various smaller types of forgings required, will
very materially reduce the amount of machine work and finish-
ing necessary in the machine shop. In fact nearly, if not all,

of the forgings of a smaller type which require finish, either
for running fit or for the purpose of showing up any defects

gree of advance; or, in other words, a mandrel or jig practi-

cally takes the place of the axle with the exception that its cen-

ter is the center of the eccentric. The outside portions of the

eccentric are finished while it is mounted on this mandrel. A
center punch mark is made in the eccentric by a punch located

in this mandrel at the proper point, indicating a position of

full forward when the eccentric shall have been placed on the

axle. The operation of clamping the eccentric on the mandrel
causes the punch to make the mark. In the process of erection

a tram is used, one end resting in this center punch mark and
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the other in the center of the eccentric rod jaw pin, thus provid-
ing for the accurate setting of the eccentric rod. The lieywaya in

the axle for eccentrics are located in the same position, namely,
on a center line through the axle and pin fit on all classes of
engines, any change in the angle of advance being made in

the eccentrics themselves. This provides that these keyways
can be milled before the axles are mounted in the centers, and
not only provides an exceedingly accurate method of location,

but saves the time usually taken by the old method of drilling
and chipping these keyways after their location has been found
and when the wheels are under the engine.
A complete overhead track system with pneumatic hoists in

this department, as well as throughoiit the whole shop, pro-
vides an easy and convenient method of handling the various
smaller parts which are not handled by the large crane, as
well as largely reducing the fixed charges for labor.

JOHN M. TOUCEY.

John M. Toucey, formerly General Manager of the New York

Central & Hudson River Railroad, died at his home at Gar-

rison's, New York, Sept. 23, after an illness of several months.

He leaves a widow and one son. For about a year his health

had been poor, and when he retired from the management of

the road, last May, he became rapidly worse, and in spite of all

efforts and changes of climate he gradually failed. He began

his railroad work at the age of 20 years, in 1848, and never

left It until last May. His first position was station agent on

the Naugatuck Railroad. He went to the New York Central in

1855, and in 1862 was appointed Assistant Superintendent.

From 1867 to 1881 he was Superintendent of the Hudson River

Division, and from 1881 to 1890 he was General Superintendent,

becoming General Manager of the whole road in 1890. A num-
ber of changes were made when Mr. S. R. Callaway took the

Presidency last Spring, the position of General Manager being

abolished, and Mr. Toucey was made Assistant to the Presi-

dent. He resigned this position and was honored by a pension.

Mr. Chauncey M. Depew pays the following tribute to Mr.

Toucey:

"Mr. Toucey was with the New York Central for over forty

years. He began as a conductor and advanced step by step

to the post of General Manager. For the last thirty years I

knew him intimately. I always regarded him as one of the
ablest railway operators in the country. In the field of man-
aging trains he had few if any equals. He had in particular

the gift of moving traffic and passengers with great expeditious-

ness on time and with a maximum good for the company at

a minimum cost. His record was extraordinary, in that with
the immense amount of traffic that he handled, he met with so
few accidents. He was loyal to a fault, and simple-minded in

his honesty. His dominant trait was fidelity—fidelity to his
friends and to his company. He had a host of friends and was
well known to railroad men all over the world."

NARROW GAUGE LOCOMOTIVES—INTEROCEANIC RAIL-
WAY, MEXICO.

Through the courtesy of the Schenectady Locomotive Works,
we have received photographs and particulars of two designs
of narrow-gauge locomotives built by them for the Interoceanic
Railway of Mexico. Two of the ten-wheel compounds and six

of the simple consolidations have been built in accordance
with specifications arranged in consultation with Mr. Henry E.
Walker, Locomotive and Car Superintendent of the road. The
consolidations are in service, and very favorable reports of
their operation have been made. They have straight boilers
and the fuel is coal briquettes. The cranks are outside of the
frames, while the driving wheels, owing to the narrow gauge of
3 feet, are inside, the driving boxes being faced with bronze
on both bearing surfaces.

One of the engravings shows the novel method of shipping
an engine of the consolidation type upon one of the new steel
flat cars of 100,000 pounds capacity of the New York Central
& Hudson River Railroad. This car is one of a lot made by the
Fox Pressed Steel Equipment Company, and erected at the
West Albany shops of the road in April of the present year.
The weight of the locomotive, as shown, is 83,000 pounds, and
the weight of the car is 29.000 pounds. The length of the car is

36 feet 8 inches and its width is 9 feet 8 11-16 inches, the height
from rail to floor being 3 feet 8% inches. The low floor per-
mits of carrying the locomotive, which would not be possible
with a high car without stripping the engine of many of its

parts. The car has the new Fox trucks, with 5 by 9 inch M. C.

R. journals. We shall have more to say about the interesting
car in a future issue.
The special equipment of Its engines includes for both types

the following: Crosby safety valves, steam gauges and whis-
tles, Nathan sight feed lubricators, Westfnghouse automatic
air brakes on tenders and for trains, and Lea<;h sanders. The
consolidation engines have magnesia sectional lagging on boil-
ers and cylinders and the ten-wheelers have the American out-
side equalized air brake on all driving wheels.

Consolidation.

!ll,rj001bs.

82.(J()0 lbs.
10 ft. 1) in.

17 ft. 2 in.

16 in.

20 in.

SHta.
2^in.

General Dimensions.
10-Wlieel Compound.

';»",«« 3ft.0in.

I," •;.• •.• ••, Coal briquettes.
vV ci(fht in work ini? order fl0..5«0 lbs.
,,,',, on drivers.... d8,IKX) lbs.
Wheel base, drivinit KHt. 2 in.

total 22ft. Sin.

Cylinders.
Diani. of cylinders... H P., 17 in.; L.l*.,27in.
Stroliodf iiistoii 20 in.
HorizoTital tliickness of piston 49^ in.
Diaui. of piston rod 2^ in.
Kind of •• packing Castiron.

rod packing: . .. U. S. Metallic.
feize of steam port^,

H. P.. l.'iin. xlf>(iin.;L. P., 18in. x2in. U in. x IM in
bize of exbauHt ports,

H. P., 1.1 X 2%; L. P . 18 in. x 2% in. U in. x 2H in.
Size of bridge ports l^in. lin.

Valves.
Kind of slide valves Allen Richardson.
Greatest travel of slide valves
Outside lap of slide valves,

H. P., IJ^in.; L. P.. Jfi in.
Inside lap of slide valve Clearance H in.
Lead of valves in full gear Vi « in.
Kind of valve stem packing

Wheels, Etc.
Diam. of driving v?heel outside of tire . 48 in.
Mat'l " " centers
Tire held by

5]^ in.

Richardson.

«in.
Line and line, 1

U. 8. Metallic.

Driving box material
Diam. and length of driving .journals,

7 in. dia. x 7 in.
Diam. and length of main crank pin journals
(main side, 55^ in. x 4 in.).4J^in. dia. x 4!4in.

Diam . and length of side rod crank pin journals,
3% in. dia x 3 in.

Engine truck, Kind 4-wheeI swing bolster." journals 4^ in. dia. x 7 in.
Diam. of engine truck %vheeis 31 in.

Boiler.

Style
Outside diam. of tlrst ring 52in.
Working pressure 200 lbs
Mat'l of barrel and outside of Are box
Thickness of plates in barrel and ouiside of

fire box '/,, in., %iu., Vi« in., ^in.
Horizontal seams

Cast steel.
Shrinkage
and lip.

Cast steel.

Oin.

38 in.

7 in. dia. x 7 in.

Main, 4^ x 4K in.;
main side 5J-6in. x
4 in.; inter., 7 in.
dia. X 3^ in.

3 in. dia. x 3 in.

2-wheel swing bolster.
4 in. ma. X 7 in.

25 in.

Straight.

Carbon ste^l

.

Circumferential seams

.

,
length »!>-/!« I

width uUi
depth 61 in.
material
plates, thickness, sides

Fire box, water space, front.

Fire box, crown staying
" stay bolts

Tubes, material
" number of 199
•' diam l*i in.
" length over tube sheets 10ft.7in.

Fire brick supported on
Heating surface, tubes . .. 1,048.53 sq. ft.

Are box 81.94sq.ft.
total 1,130.47 sq. ft.

Grate surface 15.33 sq. ft.

Ash pan, style
Exhaust nozzles 4 in., 4!4in., 4J4in. dia.

Smoke stack, inside diameter
' top above rail . .. 12 ft. 2i^ in.

Boiler supplied by 2 Sellers Class X.

Butt joints, sex-
tuple riveted,
with welt
strips inside
and outside.

Double riveted.

Carbon steel.

'/,, in : back,'/].
in.; crown, %
in. ; tube sheet,
Hin.

3 In. ; sides, 2^ in.

to 3 in.; baclt.

2Hin. to 4 in.
Radial, lin. dia.
'/i in. and 1 in. dia.
Charcoal iron

.

56 in.
180 lbs.

leandHin.

54 in.
44% in.
60^ in.

Studs.

179
2in

14 ft. 6 in.

l,3.il.lS sq.ft.
81.60 sq.ft.

1,440.75 sq.ft.
16.96 sq. ft.

Plain dampers.
3?iin..4in.;

4*4in. dia.
14 in.

12 ft. min.
2 Sellers No. 7K

Tender.

Weight, empty 31,0001bs.
Wheels, number of 8

diam 31in.
Journals." and length 4 in dia. x 7 in.
Wheelbase Uft.OHin.
Tender frame 8 ft. channel.

true ks. 4 whl. square wrot. iron frame. Square wrot.
iron frame.

Water capacity 3.000 U. S. gals.
Coal " ... SJiitons. 4H tons.
Total wheel base of engine and tender

45 ft. 3mn. 45 ft. lOHin.
Total length of engine and tender.. 53 ft. Jsin. 53 ft. 11 in.
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Longitudinal Sections, Elevation and Plan.

Details of Truck and Truck Bolster.

Coa anc, Ore Car, 100,000 Lbs. Capacity, Northern Pacific Railway.
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TWO NEW CAR DESIGNS—NORTHERN PACIFIC RAIIv-

WAY.

COAJj AND ORK CAR, 100,000 I'OIINnS rAl'ACITV.

A hopper bottom coal car of 50 tons capacity, only 30 feet

long and weighing 35,000 pounds, is a novelty even in steel car

constniction. and through the courtesy of Mr. E. M. Herr, who
has just resigned as Superintendent of Motive Power of the

Northern. Pacific Railway, we are enatjled to present an illus-

trated description of the interesting design, prepared under his

direction, from which an experimental car is now being built

for that road with a view of building a number for coal and

ore service.

The car has a steel underframe and a woodea box, with sides

End Elevations and Sections -Coal and Ore Car,

6 feet 6 inches high. The length over sills is 30 feet; the width

over sills, 9 feet 6 inches; the height of body, 7 feet 9 inches;

the height from rail to top of plate, 10 feet 4% inches, and the

distance from center to center of trucks is 20 feet 8 inches.

The drawings, which are reproduced in as much detail as pos-

sible, are worthy of study.

The underframe is very stiff, notwithstanding the presence of

the hoppers, which renders it necessary to get along without

intermediate sills. The center sills are in the form of a box

» t 6----^

Cross-Sections of Coal and Ore Car.

girder constructed with 15-inch channels weighing 33 pounds

per foot and 7-16 by 21 inch covering plates. The side sills

are of 15-inch I beams, weighing 50 pounds peT foot. The end

sills are of special Z bars 2% and 3 by 5 inches by 9 feet 6

inches. The dead blocks are secured to plates fastened to the

ends of the box girder. The end and intermediate bracing is

clearly shown in the drawings. The body bolsters have % by

10 inch bottom and top plates with a center web % inch thick

and fastened together by 2% by % inch angles, the form of the

bolsters being shown in the half section on line A—B. This

view also shows the connection between the box girder and the

ttolsters, where it will be noticed that the cover plates extend
over and under the twx girder, while the webs of the bolsters

are riveted to the channels of the girder. The center castings

are of cast steel, riveted to the plates and channels of the

girder. The center plates are of malleable Iron.

a.

U

o
o
o

o
00

The draft rigging has double helical springs with malleable

iron lugs riveted to the channels, and the outer lugs, as seen

in the sectional elevation at the left, form supports for 9 by
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9%-inch oak blocks back of the dead blocks. The dead blocks

are of cast steel.

The body of the car is of wood, the siding and ends being

of 1% by 7 inch Georgia pine, placed inside of the posts and

braces. The sloping ends are lined with 2% inch oak. The

posts are 3 by 2% inch angles, weighing 6.6 pounds per foot,

the plates are 4 inch channels, 8 pounds per foot and the

counter braces are of 2% by 5 inch oak. The drop doors are

of V* inch plate, reinforced with angles, the hinges being of

cast steel bolted to the underframe. The doors are supported

by 1%-inch crow foot rods, which secure the doors by being

turned so that the crow feet extend in a direction across the

car and take the weight on the rods. These rods are turned

by an arrangement terminating in squared shafts at the side

of the car, these being operated from either the top or the

bottom of the car. The doors are closed by chains passing

over a winding shaft provided with a ratchet and pawl. The

ridge between the hopper doors and over the box girder is of 8

by 21 inch oak, secured by bolts and straps as shown. The

cars are to be used on long, heavy grades and the Westing-

house quick acting brakes, with independent auxiliary reser-

voirs and brake cylinders, are used.

The trucks are of the arch-bar type with roller bearing,

hoppers down to the lower faces of the sills and by making the

waste spaces at the ends as small as practicable.

BOX CAR. 70,000 POUNDS CAPACITY.
The Northern Pacific Railway has 1,000 box cars under con-

struction, the design of which is shown by aid of the accom-

panying engravings. These cars are 36 feet long and of 70,000

pounds carrying capacity; they are 8 feet 10 inches wide and

13 feet 10 inches high over all. The longitudinal sills are 5 by

9 inches in section and 36 feet 7 inches long; there are six of

them arranged as shown in the sectional view of the body

bolster. The specifications call for either long leaf yellow pine

or Washington fir, and each end is fitted with malleable iron

pockets. The end sills are of oak, 6 by 9 inches, and the needle

beams, draft timbers, dead blocks, auxiliary sills, posts and

braces are all of white oak, and the posts and braces are fitted

with malleable iron foot pockets. There are two auxiliary sills

2% by 9 inches between the needle beams at the doors. The
girths are of white oak, 3% by 4 inches, the side and end

plates are of 3^ by 6 inch yellow pine. There are eleven oak

carlines, 1% by 9% inches, secured to the side plates with strap

bolts. The purlines are yellow pine. Tongued and grooved

pine is used for the inside lining and the flooring is yellow

pine. The truss rods are four in number, of 1%-inch iron, with

« —
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SIMPLEX TENDER TRUCK BOLSTER.-
OHIO RAILWAY.

-CHESAPEAKE &

The tenders for the new Class G-G consolidation freight loco-

motives of the Chesapeake & Ohio Railway, designed Ijy Mr.

W. S. Morris, Superintendent of Motive Power, have Simplex
truck bolsters, made by the Simplex Railway Appliance Com-
pany, Fisher Biiilding, Chicago, to the design shown in the ac-

companying drawing.

The tenders have metal underframes and weigh 87,000 pounds
when loaded with 4,.500 gallons of water and seven tons of

coal, and are carried or. two four-wheel trucks, with 33-inch

wheels. The design o? the bolster is not unlike the usual prac-

tice of the manufacturers. The 12-inch channel used for the

upper or roraprefsion member weighs 35 pounds per foot, and

or pinned from the top, leaving a smooth surface on the under
side, where ice usually forms, and having bearings designed
to bring the shafts as near the base of rail as the length of
the arms will safely permit. Only in isolated cases of single
slips will cranks be found preferable. We recommend the
outside facing-point lock with nearly straight lock-rod, having
a screw jaw at one end connected to a lug on the front rod,
this front rod in turn having a screw jaw at one end, where it
catches the foot. By this means the throw of the switch can
always be kept the same within small limits by varying dis-
tances between points, effecting a saving in labor of washerlng
out the points, etc., and making all lock rods Interchange-
able (a marked advantage in case of wrecks).
We recommend in all new work separate levers for all sig-

nals, and that selectors be used only for slow speed routes in
yards where indicators are used. We also recommend the use
of bolt locks or their equivalent, placed in the connections of
all high speed signals, and protecting all facing-point switches
in these routes. In order to avoid complication of connections.

Truck Bolster for Standard Tender Truck-Chesapeake & Ohio Railway.

the tension member is a 10x%-inch plate. The drawing very

clearly brings out the construction at the ends of the bolster,

and the form is seen to be planned for the purpose of carrying

the stre,-.!^es upon the important members of the bolster, so as to

require no service from rivets, except to hold the parts to-

gether. The bolsters are very light and a specially strong claim

is made for this type cf bolster for combined lightness and

strength. The total number of pieces in the bolster is small,

and the castings are all of malleable iron. We are indebted to

Mr. Morris for the drawing.

A STEP TOWARD UNIFORMITY IN SIGNALING.

The Railway Signaling Club has undertaken a useful work
in recommending methods of constructing details of interlock-

ing signal apparatus, which, if persistently followed up, will

lead to systematizing the present chaotic condition of inter-

locking practice. At a recent meeting of this organization a

committee made a report based upon certain parts of an ex-

cellent paper presented last year by Mr. H. M. Sperry, after

ascertaining the views of the members by letter ballot. The
conclusions of the committee were substantially as follows:

Switches should be designed specially for interlocking work,

having a lock rod at the point and a switch rod on the opposite

side of the head tie, the center of the switch rod being 14 inches

from the point; connection to be made bj' a threaded rod with
jam-nuts on each side of a cage furnished with thimbles, to
prevent wear to threads and allowing a play not to exceed 2

Inches; the thimble to be riveted to the center of the switch or
head-rod in all cases where ties can be properly tamped and
adjustment is easy of access. In all other cases, as, for instance,
at slips, etc., the end of switch rod should be bent down at
right angles, and a rod passed through it. instead of a cage,
bringing the adjustment beyond the end of the ties. In-
stead of the usual tang at the end of the threaded rod. an eye
engaged with a screw jaw will be found very convenient for
adjusting the switch when no change of throw is required,
and for furnishing a jointed instead of a rigid rod (especially
advantageous at slip switches). These latter devices should
be used only when limited room requires their employment,
as they are complicated, difficult to maintain from a track-
man's standpoint and hard to protect properly with bars. For
their operation we advocate rocker shafts with arms set-screwed

we suggest centering springs where facing points are beyond
the tower; or, if switch levers are heavily loaded, the employ-
ment of electric locks, to be withdrawn when the switch is

thrown more than three-quarters home, thus obviating the
necessity of careful adjustment of the electric lock itself. An
interlocking facing-point lock recently devised could be used
advantageously in many places.

We recommend as a standard easily adopted by all roads a
distance of 5 feet 6 inches between centers of semaphore arms,
with .j-foot blades for high speed arms and 3 feet 6 Inches for
short arms when used; pipe connections to all home signals,
and to distant signals where the run is not too long for opera-
tion; wire to dwarf signals if idle jaw is used for operating
them.

Iron poles are favorably spoken of by all who use them.
We would recommend that they be made of trolley pole pipe
and set in cement on the lines of Mr. Elliott's design, which
we believe represents the best practice. (These were illus-
trated in the "American Engineer," September, 1898. Editor.

Levers should be grouped in small machines with signals
on the ends, switches and locks in the middle. In large
machines they should be grouped as best facilitates manipula-
tion.

Train order signals should release distants mechanically
If in the same frame, electrically if otherwise. We recommend
that engineers report all distant signals found against them,
and rear brakemen all signals not set to protect them after
passing a stated distance. Mr. Sperry advises that he has an
automatic checking device for distant signals.
We recommend that all signals not plainly seen from the

tower be provided with repeaters requiring only two wires:
contact when closed holding arms horizontal. Any opening
of the circuit due to a broken wire or an arm drooping will
allow the indicator to drop to clear by gravity; it is cheap
and effective, and a bell can be added if desired.

A burnished finish on the journals of axles for cars and
locomotives has given good service and has been practiced on
many roads for a long time. The advantage of it is to smooth
the surface of the journal after the finishing cut and shorten
the period of breaking in. The burnishing is done by three
rollers carried on a tool rest and bearing against the journal,
considerable pressure being obtained by a screw. The
rest is fed along so that the finishing cut and the burnishing
are done in the same time. Mr. Atkinson, of the Canadian
Pacific, uses the burnisher on piston rods and intends to use it
on valve rods as well as on journals. He stated at the recent
Master Mechanics' convention that it gave the best finish that
he knew of for piston rods.
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COnnUNICATIONS.

GRATE AREAS, HEATING SURFACES AND CYLINDER
VOLUMES.

Editor "American Engineer":

Referring to the matter of proportions for locomotives burn-

ing bituminous coal, as suggested in the communication by

"C. G. O." on page 260 of your August, 1S98, issue, and in view

of a recent discussion in the Northwest Railway Club upon

heating and grate surfaces, I desire to record that my experi-

ence leads me to adopt for bituminous coal burning engines

the following figures: For road engines 2.4 squa.re feet of grate

surface to a cubic foot of cylinder volume; for switch engines,

2 feet; for heating surfaces in both road and switch engines, 80

square feet to 1 square foot of grate area.

All soft coal burning engines should have a deflector, either

in the form of a water leg or brick arch with deep fire boxes

or an upright wall in the shallow ones. The upright wall may
be partially perforated with good' results. An air supply above

the fire, amounting with most bituminous coals to l-50th of

the grate surface, is necessary for economical work. The only

requirements in regard to this air supply are that it shall be

near the line of Are, be composed of comparatively small open-

ings and without direct communication to the tubes.

These proportions are closely reached in a great many modern
engines, but there is great want of uniformity yet, and many
roads are using much more coal than is necessary on account of

Imperfect construction. With the shallow box it is ad-

vantageous to make a fire box considerably larger than is

needed, the space not needed for grates being bricked over and,

in connection with a vertical wall, forming a flame way and
combustion chamber.
Another need that we expect to have filled in the near futui-e

is a better form of tube for effecting a more complete absorp-

tion of the heat from the burning gases into the water. The
difficulty with patterns now in the market is their high cost,

but I feel that this will be remedied sooner or later.

C. M. HIGGINSON,
Assistant to the President.

A., T. & S. Fe Ry., Chicago, September 17, 1898.

[Mr. Hlgginson has advocated ample heating surfaces for a
long time, and has urged more attenition to the admission of air

and to giving flame way enough to produce complete combustion.

The article by Mr. M. N. Forney on another page of this Issue

is commended to the reader in this connection. There is no
more important subject in locomotive design than proportions
affecting combustion. There is much to think about in these

sugestions, and we shall be glad to have the opinions of other
readers.—Editor.]

SIDE BEARINGS FOR CARS.

Editor "American Engineer."
I was considerably Interested in reading the editorial in the

September issue of the "American Engineer" on the subject
of side bearings for cars.

The advent of heavy cars of 80,000 and 100,000 lbs. capacity
has brought one great blessing at least. It has forcibly

called attention to the fact that it is absolutely necessary for

safety and efficiency to relieve the flanges of the wheels from
thtt great strain, and consequent friction andi wear upon them,
caused by cars carrying the loads almost as much upon the
solid side bearings as upon the center plates. From time to
time in the past, attention has been called to the necessity
of having the trucks swivel freely, but the subject has at
no time been so generally under consideration as at present.
In the past in the designing of cars on most roads, the space

between the top of the truck bolster and bottom of the car
sills has been so small that it was practically impossible, with-
out increasing it, to get sufficient depth for a body bolster to
successfully carry loaded cars of from 60,000 to 100,000 lbs.
capacity and support the load on the center plates. Most of
the recent cars of 80,000 and 100,000 lbs, capacity have been
constructed with steel under-framing, and in the case of coal
and ore cars have a steel superstructure. The whole design
of these cars has been on entirely new lines, and instead of
being confined to a limited distance below the sills for the
body bolster, it has been possible to make the bolster with no

limit to depth, except what was required to make it carry the

side sills of the car with their proportion of the load, with

absolutely no appreciable deflection. With such a strong body
bolster it was found that the side bearings kept apart and
the load was, as far as possible, carriedi on the center plates.

Of course, trains of cars so equipped were found to haul much
easier; and there was an absence of squeaking of wheels when
passing around sharp curves. Manufacturers of steel cars

called attention to this good feature of their construe tioni and
design, and as a result considerable investigation has been

made aa to the condition of bolsters and side bearings on
older cars, with wooden framing. The investigation has shown
that almost nine out of ten of the older cars, on most of our

roads, are running with si'de bearings in contact, even when
the cars are empty; undoubtedly when loaded a large per-

centage of the load Is carried by the side bearings. It is

in most cases impracticable to apply new and sufficiently stiff

body bolsters to our older cars so that they would ride with

the load carried entirely on the center plate, for the appli-

cation of such body bolsters would necessarily raise the cars

beyond the stanidard height for the center of the drawbar.

The only thing that seems practicable for relieving the side

bearing friction on such cars is to apply some form of friction-

less side bearing. This has been done very satisfactorily on sev-

eral roads in the country, where they have had to deal with
many sharp curves. The result of the anti-friction side bear-

ings on flange wear has been very marked, the service of the

wheels being greatly extended.

In new designs for cars, where it is possible to have dis-

tances which will allow the construction of an amply stiff body
bolster so that the load can be carried on the center, such a

result should be sought for; but it is well known that the

loading of cars is not always adjusted' and balanced so that

the cars will ride on the center. Many times, especially with
coal and ore, the load on one side of the car is considerably

more than on the other. As a result, such cars, in spite of

being center bearing cars, wiill ride constantly on the side

beai'ings on one side, producing the resultant friction and flange

wear. It is also true that in going around curves at speed, the
centrifugal force will throw the load quite largely on the
outer side beai-ing. Such being the case, there seem to be
very strong and reasonable arguments for the application of
frictionless side bearings on cars of future design, even though
it may be possible to keep the side bearings apart, with the
load on center plates, under normal conditions.

It Is very necessary, if in time the body bolsters or the truck
bolsters become so settled or distorted as to allow the side

bearings to come in contact under heavy load, to have as
nearly as possible a frictionless contact at the side bearings.
Some months ago, the subject of carrying load on center

plates or on side bearings was discussed before the Western
Railway Club. I took the ground, as the result of examination
that I had recently made of some old cars, that it was a
reasonable conclusion, provided side bearings could be made
anti-friction, that the ideal way of transmitting the load, con-
sidering the service of the truck bolster as well as freedom of

swivelling in the truck, would be to have the load divided be-
tween the side bearings and the center plates. My reason for

taking that ground was, as I stated at the time, that it would
not do to carry the load on the ordinary center plate and
then have the common cast iron or malleable iron side bear-
ings in contact. I stated that I believed it was worthy of con-
sideration, in designing heavy capacity cars, to consider the
advisability of applying some device so that the bolsters would
carry the load distributed between the side bearings and cen-

ter plate. I have given the subject considei'able con-
sideration, and am convinced that it will not do to depend,
in the very heavy capacity cars, upon carrying the load of
the car entirely on the center plate, without providing means
for freedom from excessive friction, when the load is so ad-
justed that the cars will settle down on the side bearings on
one side. Hence my conclusion is that:

The design of bolster should be of such a character as to

carry the load on the center plate, with the side bearings in

normal condition a short distance apart, possibly % inch or

% inch, then provide antl-frictlon side bearings of some kind
so that in rounding curves, or when the load is unevenly dis-

tributed', the trucks will be free to swivel and adjust them-
selves to the track without excessive flange friction and wear.
Fortunately during the past year, body bolsters have been
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developed which may be safely depended upon in carrying

the heavy loads now placed in cars, without the bolsters show-

ing any excessive deflection which would liring the side bear-

ings in contact if they were originally % inches or Va inch apart.

Prior to last year, very few, if any, bolsters have been de-

signed which would permanently carry the loaded cars on

which they were supported without the side bearings eventu-

ally coming in contact. A. M. WAITT,
General Master Car Builder.

Lake Shore & Michigan Southern Ry., Cleveland, Sept. 13, 1898.

THE SUSEMIHL-TORREY CAR SIDE BEARING.

Of late we have given considerable prominence to the subject

of side bearings for cars, which is important on account of the

increasing weight and capacitie.s ot rolling stock. Many

attempts to use roller bearings have failed on account of the

tendency of rollers to become flat, resulting in a somewhat

worse condition than obtained with ordinary bearings. It

Cornaqe with Rollers

and Guide Bar.

The SusemihI-Torrey Side Bearing.

roller bearings are so constructed as to compel the rotation of

the rollers with every movement of the bolsters, one of the

objections to theiruse will be overcome, and through the courtesy

of Mr. Robert Miller, Superintendent of Motive Power and Equip-

ment of the Michigan Central Railroad, we illustrate the Suse-

mihl-Torrey side bearing, now in successful use under all of

the passenger cars on that road. In this design the construction

is such as to give a positive movement of the rollers, compelling

them to roll when the car strikes curves. The increased effort

required to pull cars with the trucks cramped Is very expensive.

ar. has been shown by Mr. A. E. Mitchell (See American En-

gineer, July, 1898, page 220), and the subject is worthy of much

more attention than it has received.

Our engraving shows the construction ot the bearing, with

which some of our readers are doubtless familiar. There are

two bearing plates: one fastened to the transom ot the

car, the other to the bolster of the truck. Interposed between

these lies a carriage confining two cone-shaped rollers. The

rollers are cone-shaped to conform with the center of motion,

to avoid twi.sting and sliding ot the rollers. The bearing

surfaces have a hollow cone-shaped form for making the

movement of the rollers perfect. The carriage has flanges on

top which engage in grooves of the top casting.

The main feature of the device Is a bar which is pivoted

in the top casting and engages with a center pivot in a slot

formed in the carriage, and rests with a third pivot in the

bottom part of the bottom casting. The center pivot is an

equal distance from the centers of both end pivots. While

the top casting with the car moves away from the original

position in relation to the bottom casting in the truck, the

pivot bar travels upward in the box of the bottom casting, and

the center pivot travels upward in the slot of the carriaga,

thereby controlling the position of the carriage and holding it

always in the middle between the top and bottom casting on

any curve. Without this pivot bar the carriage and rollers

might gradually become displaced, but any tendency toward

displacement is counter-acted by the pivot bar. When the

top casting is bolted to the transom of the car, the carriage

rollers and pivot bar stay with the top casting. In jacking up

a car for repairs no diflSculty arises; the bottom casting being

bolted to the bolster ot the truck stays with the truck, the

pivot bar draws out ot the box opening ot the bottom casting,

and all the parts are lifted up with the car. When the car

is lowered, the pivot bar being pointed at the bottom inserts

itself into the box of bottom casting and the rollers find their

proper position on the bearing plates. The rollers are common
chilled castings. Both bearing plates have chilled surfaces

and are also common castings. The carriage is made of

malleable iron. The pivot arm is either malleable or forged.

This bearing may be used on most passenger cars and under
certain classes ot freight cars, where suflicient space is givea
between the transom of the car and the bolster ot the truck or
where the boister may be cut away for the bottom end of the

pivot bar; or with such freight trucks as have no bolsters. A
new patent tas just been granted to the same gentlemen for

a side-bearing which may be used under all cars, even if the
space between the bolster and transom is only five inches.

According to that patent the guiding bar is made in two
parts, one pivoted to the top casting and one pivoted to the

bottom casting, both guide bars passing through a swivel bar
pivoted iu the carriage.

THE SHANSI COAL MINES—CHINA.

Advance sheets of consular reports giving details of the
concessions made by the Tsung-li-Yamen of China to the

Pekin syndicate of London, have been received. Of the extent

and value of the deposits to be worked, Consul Ragsdale says:

"In the eastern portion ot the province, and running into the

province of Honan, are deposits ot anthracite coal. The west-

ern half has bituminous coal covering some 12,000 square
miles, and all along the western boundary are deposits ot petro-

leum. At many different points in the coal region are deposits

of rich iron ore. The coal strata are practically horizontal and
at an elevation of about 2.500 teet. They show wherever
erosion has cut to a sufficient depth. This anthracite coal vein

is unbroken over an area ot 13,500 square miles, and its thick-

ness varies from 25 to 50 feet, an average of 40 feet. All of

thii^ deposit is within the limits of the concession.

"There are thousands of native coal mines now in operation,

and the coal has been used for probably .3.000 years. The
iron ore is now worked by the natives. This entire region

has been examined by William H. Stockley. mining engineer,

an;! Charles D. Jameson. Civil Engineer, both Americans, and

in the employ of the syndicate. There is probably no coal field

known in the world that can compare with this of Shansi,

either in quality or quantity ot coal or the possibility of cheap

production."
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Side bearings vs. center plates, or the manner of carrying

the load from body bolsters to truck bolsters of cars was dis-

cussed briefly last month, and in this number there are two

contributions to the subject, one from Mr. A. M. Waitt, of the

Lake Shore & Michigan Southern, and the other describing the

side bearing that is advocated and extensively used by Mr.

Robert Miller, of the Michigan Central. Mr. Waitt takes the

view that "frictionless" side bearings ought to be used anyway,

whether the bolsters are stiff enough to carry the load without

undue deflection or not. His position is a reasonable one, be-

cause side bearings must sometimes be in contact, and when
they are touching there is need of an easily moved contact. The
loading of the car may be irregular, with more weight on one

side than on the other, curves will cause the bearings on one

side to come together owing to centrifugal force, and in time

distortion may give a permanent contact, even if the original

strength of the bolsters is ample. Arguing from these prem-

ises, good side bearings that will not stick or rub hard, are

desirable, even with stiff bolsters. From the other article on

side bearings it may be inferred that Mr. Miller's experience

with the Susemihl-Torrey side bearing is good ground for be-

lieving that the principles used in its construction are correct.

It is probably an idea of economizing that prompts some
railroads to manufacture pistons and other parts of air brake

triple valves for their own repair work, but there can be no
doubt that this is a mistake. The air brake manufacturers

have learned at enormous expense that the triple valve is a

delicate piece of mechanism that justifies any amount of cost

for special machinery and perfection of workmanship. Those
who have seen these valves made are convinced that they

cannot be replaced in an ordinary shop, and it is evident that

even slight variations from the standard work that must exist

in these homemade parts may in time prove to be a serious

source of annoyance and expense.

Track tanks for supplying locomotives with water while run-

ning have been in high favor, chiefly because of the saving in

time which their use made possible. Opinion is rapidly chang-

ing, however, and tlieir abandonment by the Maine Central is

a sign of this. They do not pay under the conditions of oper-

ation which now generally obtain in this country. The
tanks are expensive to build and to maintain, the water must
be prevented from freezing in cold weather, and it is difficult

at all times to keep it free from cinders and dirt; the tender

attachments also cost a great deal, and altogether the elevated

tanks appear to be preferred for all cases, except those requir-

ing long runs without intermediate stops. The water column

system on most railroads needs revision, however, and it is

likely to be made a subject of general improvement. This has

already been inaugurated on several Western roads by the

use of tanks elevated enough to give a good head of water and

the employment of larg© pipes and stand-pipes or water col-

umns. Eight-inch pipes, or smaller, should be discarded as

soon as possible and replaced with larger ones, say 12

inches in diameter, through which a 4,000-gallon tender tank

may be filled in less than one minute. When the pipes are

small, delays occur and more coal must be burned to keep

trains on time. This is a strong argument for the large pipes,

and even if they cost more than small ones, the money will

be returned many fold. Some of the best roads have not yet

taken this subject up in earnest, but they probably will do so

when they come to appreciate the advantages. Station delays

are very expensive, and they grow more so with the increasing

number of fast schedules.

THE BREAKAGE OF PISTON RODS.

In our issue of last month we printed an abstract of a paper

by Mr. J. E. Johnson, Jr., on the subject of the carbon con-

tents of piston rods for locomotives, which recorded the ex-

perience of the author in the use of steel and Swedish iron in

piston rods on a compound locomotive of the Vauclain type.

The rocking of crossheads of locomotives often causes rather

severe bending stresses in the piston rods, which has been the

source of trouble in breakage of the rods. The first rods used

in the engine dealt with in the paper were of steel, and after

breaking they were replaced with new rods of machinery steel,

with very unsatisfactory results. These were in turn replaced

with Swedish iron, giving the shortest life of all. Nickel steel

was then tried, and up to the time of writing the paper this

material had lasted two and a half times as long as the

Swedish iron.

Presuming that the conditions of service, except as to the

material used in the rods, were unchanged during this time

this experience shows conclusively that steel is better than

iron for such severe work. It would be valuable to know the

relative tensile strengths and the limits of elasticity of these

different materials, but the author of the paper does not tell

us. It may, however, be assumed that the elastic limit of the

nickel steel was far above that of the others, and herein is an

element of great importance in all cases where repeated

stresses occur. The ideal material for such service is one hav-

ing sufficient hardness and at the same time enough ductility,
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and steel having a very high elastic limit without a corre-

spondingly high tensile strength would probably be the most

favorable for this purpose.

An important question of design that should not be lost

sight of here is the turning down of the parts to prevent the

localization of the bending stresses near the ends of the rods.

Professor Sweet has suggested that piston rods be made
stronger by being made weaker, transversely. If these rods

were made smaller at the crosshead ends by turning them
down, for as much of their length as space would allow, and

making the corners well rounded to give large fillets, the bend-

ing due to the rocking of the crossheads would be distributed

over a larger part of the rod, which couln not fall to be an

advantage. This principle has been very successfully carried

out in the construction of very high speed marine engines

where great difficulty has been experienced with breakage

from similar causes, the best example being In the practice

of changing the sections of connecting rods at the crank pin

ends from a circular to an elongated one, with the longer

dimension parallel to the axis of the crank pin. This

is done by Mr. C. D. Mosher, in his famous high speed steam

yachts. We believe that the same idea might be carried out

to a sufficient extent in locomotive work. That weakening
the rods.will make them last longer appears paradoxical, but

the proposition is a reasonable one.

THE DUMMY COTTPLING.

The present dummy coupling is not to be defended, but when
a device is badly needed and a perfectly satisfactory one is

not immediately available, it would seem to be a wise and good

business policy to get along with an imperfect one while seek-

ing for a satisfactory solution of the difficulty, instead of dis-

carding that which, while defective, does its work partially.

This was done by the Master Car Builders' Association re-

cently in cutting the dummy coupling out of the list of rec-

ommended practices of the Association. We do not believe

this to be a good way to treat the subject. It would be better

at least to accompany this action by provisions for replacing

the present dummy with something better, since it is generally

admitted that there is a great need for a device to do what
the dummy was planned and yet failed to do. and which at the

same time will avoid the serious faults of that device.

The prime object of the dummy was to keep dirt out of the

end of the hose when not coupled up. and the present device

not only fails to do this on account of imperfect closure of

the end of the hose, but it is, as generally applied, actually

detrimental on account of kinking the hose, causing early

failure of the rubber. A device that would keen the diist

out and also permit of hanging the hose up without kinking

is worth considerable trouble to get, and we believe that this

result will be attained and that the Association will take un
with the dummy again. If a committee had been appointed

at Saratoga and instructed to investigate and report on a

proper substitute for the faulty dummy they would at once dis-

cover the existence of a new one that apparently has all the

qualifications of success.

The air brake has become too important to neglect, and when
dirtv triple valves are worrying so many motive power officers

it is strange that there is anything like apathy in the attitude

on this question, especially because its solution is not to be

classed among the difficult ones. A coupling that is designed

to be ti.ght and then is well made so as to exclude dust is not

a difficult thing to produce, and it need not be expensive

to make and maintain. This will dispose of the Introduction

of dust and dirt into the air brake pipe, and by the use of a

short niece of chain, which will permit the hose to han,g in a

natural curve and avoid the kinking that has been the cause

of disintegration of so much hose, the other objection to the

present device will be removed.

A good thing for immediate application is the short piece

of chain attached to the present dummy. Then If the rule

requiring hose to be hung up when not in use is enforced, the

next logical step, a better dummy, is in order.

An air brake inspector in a recent experience trip visited

one of the roads that has discarded the dummy, and in exam-
ining the condition of triple valves removed from service

found many of them in very bad shape from foreign matter

after from ten to twelve months' service, but strange to say

they all worked. The road removes freight triples from the

cars after about a year's service and sends them to the shop
to be cleaned, and while the valves ought to be overhauled as

often as that on general principles, the larger portion of this

plethora of dirt should be kept out.

The action on the dummy coupling has been spoken of as

"very hasty," and we are inclined to think that there are

many members of the Association who would like to see It

disposed of in a different way.

THE ATLANTIC CITY FLYER—PHILADELPHIA & READ-
ING RAILWAY.

Train No. 25 on the Philadelphia & Reading, which ran from
Philadelphia and Atlantic City during the months of July and
August of last year, ran also during the same months this

year, and the wonderful record of its speed and punctuality,

recorded for last year on page 426 of our issue of December,
1897, has been practically equaled this year, and the train has

Justly earned the title of the fastest train in the world.

The Baldwin Locomotive Works built several new engines

this year with a view of increasing the speed of the train or

making its punctuality more certain, and the results have been
perfectly satisfactory. The editor of this Journal enjoyed the

privilege of a ride on the engine that hauled the train August
23. It was a most interesting and instructive trip. The en-

gine, the track, the train and the manner of handling the

train in every particular were noteworthy. The time was tak-

en at the mile posts and the fastest mile was made in 42% sec-

onds, at the rate of 84.21 miles per hour. The conditions of

the run were normal in every respect, and therefore the rec-

ord here given may be taken to show the regular working of

the train rather than an extra fast trip. The time for the

whole trip of 55.5 miles was 47i/4 minutes, or a rate of 70.08

miles per hour for the entire run from start to finish. We are

told that the fastest trip of the season was made in 44% min-

utes, or at the rate of 75.3 miles per hour, and the regular

schedule time is 50 minutes, or 66.6 miles per hour.

The engine. No. 1,028, is of the Atlantic type, like No. 1.027

that hauled the train last year, except that the valves are 12

inches in diameter, one inch larger, and while the schedule is

the same as last year the train has one more car on Saturday

of each week and no difference seemed to be made in the run-

ning. The weight of the train on the day of record was: One
combination car, 57,200 pounds: four coaches, each 59,200

pounds, and a Pullman car, weighing 85,500 pounds, a total, in-

cluding the weight of the engine, 227,000 pounds, of 606,500

pounds.

The engine had S4%-inch drivers and in other respects the

dimensions are as given in our article of last December. Its

riding qualities were such that the writer had no difficulty to

read stop watches without standing up. and this is enough
to show that the engine rides well. Naturally the timing re-

quired a great deal of attention, but such observations as could

be made of the running of the engine were revelations. The
success of the train is due very largely to the enginemen. Mr.

Charles H. Fahl was the runner and Mr. John T. Pettit the

fireman. The coal was known as 'Tunnel Ridge" anthracite,

a good quality, and the steam pressure did not vary but 3

pounds from a pressure of 205 pounds during the entire tr;[>.

The throttle was opened but little and it was not changed
during the run. and but one change was made in the boiler

feeding, the right hand injector was used on the first half of
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th* trip, and then the other was substituted for it. The cut-

off was as short as it could be made with the notches given,

and we are told that it was 10 inches in the high pressure
cylinder. The water evaporated averaged about 54 pounds per
mile, and approximately two tons of coal were burned.
There were no hot journals about the engine at the end of

the run, and it will not be surprising to be told that the engi-
neer selected for this train has had a long, good record, and
especially in regard to fuel economy. The engine steamed
freely and the fireman, while very attentive to the fire, did not
work as hard as many do on comparatively easy runs. The
grate area is 8R square feet. The power of the engine is abun-
dant for this work and we think its limit was not nearly
reached in the trip recorded.

The timing of the train is given below, the train sheet times
having been copied from the train dispatcher's sheet.

Timing of Atlantic City Flyer Augrust 23,

Left Camden 3.50Vi p. m.
IMile

Time. Post.
1.361/2 127
].22y2 126
1.03 |25
59 124

1898.

Mile
Po.-it.
.=;5

U
53
S2
51
5f> 58%
« 54y2
jS 53%
" 49%
« mvi
45 49

*i 46y4
« 47
« 50%
41 52%
4« 5314
39 (Missed mdle post)
38 .• 1.41%
37 48
36 45

^ 4«%
*t 45%
33 .48 I

32 44 I

31 45
30 (Missed mile post) 1

39

2S

Time.
44

44ii

45
45

59%
I 23 44

1.31%
I

1 (Drawbrtdge)
45%

I
Atlantic City Otopl

.46

.45^4

.44%

.45

.42%

.44

.4514

.4.5%

.45

.46

.4614

.45%

.441^

.441/.

.45

.46%

.4*14

.44%

.46%

.50%

.53%
1,11

1.46

Arrived in Atlantic City 4.37% p. m.

Train Sheet Record.
_ , Miles.
Camden
West Collinsrswood !!.'."! s'Ao
TTaddon Heights sis
Magnolia 7I9
Clementon 12
Williamstown Junlct'ion 17
Cedar Brook 19.

9

Win'slow Junction 24.fi

I'Tammonton 27.6
Ti^lwood .^3.8

Egg Harbor 38!7
Ttrigantlne Junction 43.5
PleasantviMe 50.5
Meadow Tower 53 8
Atlantic City Depot 65.5
Time for trip from start to stop. 47% minutes.
Average speedi for trip in miles per hour. 70.(V<!.

Fastest mile in 42% seconds, or 84.21 miles per hour.

Time.
3.50%
3.,5Si%

3.6S

4.00

4.0314

4,07%
4.09%
4-15i%

4.15%
4.201A

4.24V.

4.27%
4.33
4.3B

4.37%

NOTES.
Tests on six-inch Krupp armor plate, made by Carnegie, at

Indian Head, show that these plates 10 and 11 inches thick will

be equal to 15 and 18 inches of Harveyized plates, such as are

carried by the "Oregon."

The improvement in train service in England Is shown by
the fact that in 1884 there were but seven trains making runs
of 100 miles or more without intermediate stops. In 1896 it

had grown to 58, and the present year it has reached 78. A
complete list of these trains with their speeds was recently

published in "Engineering."

The fi-inch breech-loading guns of the battleship "Oregon."
of which she has four, have been replaced with rapid fire

guns and her funnels have been lengthened 10 feet to improve
the running under natural draught. The old slow fire (5-in.

guns on the "Massachusetts" are also changed for rapid flrers

and her funnels have also been len^hened.

The Navy Department has decided to award bids for the pur-

chase of 1,000,000 pounds of smokeless powder, proposals for

which were opened during the first week of September. The
Duponts, of Wilmington, and the California Powder Company
will secure the contracts, the prices being 90 cents per pound,

m'hich is less than the prices that have been paid by the army.

Aluminum conductors are used for the first time in long-dis-

tance electric transmission in carrying the current from the

Snoqualmie power plant to Tacoma and Seattle. The line to

Tacoma is 47 miles long, and Seattle is reached by a 12-mile

branch. The wires are Nos. 2 and 3 B. & S., the composition

being aluminum 99.3 per cent., iron 0.25 per cent., silver 0.3

per cent., and this metal alloyed with 1.5 per cent, of Lake
copper.

The speed of several trains on the London & Northwestern

has been increased in the summer time table now in force.

There are two trains between London and Liverpool, 201

miles, running at a speed of 51.8 miles per hour; five trains

between I..oiKlon and Crewe, 158 miles, at 51.6 miles per hour;

two trains betv/een Carlisle and Crewe, 141 miles, at 52.9 miles;

two from Wigan to Carlisle, at 52.6. and two from Willesden

to Sheffield ht 5?.2 miles.

The effect of vestibules in reducing the damage to cars in

wrecks was strikingly illustrated by a rear end collision on

the Lake Shore August 17, in which the "limited" ran into

six ice cars that were left standing on the main track near

La Porte, Ind. The cars of the passenger train had wide ves-

tibules, with the exception of the front end of the buffet car,

next to the engine, and this was the only platform injured.

None of the other cars was injured and no one was killed,

which must be credited to the vestibules.

The proceedings of the street railway convention held in

Boston, and also the character of its exhibits, seem to indicate

a general tendency toward systematizing the power equipment

of cars. Convertible cars attracted more than usual attention

and two forms were exhibited. The "maximum traction

truck" with two axles, and two trucks per car, appeared to enjoy

general favor. This truck has two large and two small wheels

with the load so distributed as to bring the maximum amount

of weight upon the wheels that are used as drivers. Double

truck cars have undoubtedly increased in favor since last year.

The report of the Commissioner of Patents for the year

ending Dec. 31, 1897, records tne customary increase In num-
ber of patents taken out, and in fact throughout the history

of the patent office the number filed in any one year has

never fallen materially below the number filed in any previous

year The number filed in 1897 exceeded by over 2,000 the

total number filed in 24 years, from 1836 to 1860. The total

for 1897 was 21,508, the largest numbers being by citizens of

New York, Pennsylvania, Illinois and Massachusetts, in the

order named. Patents granted to foreigners numbered 2,221.

Boston's subway, which was built for a little less than its

estimated cost of $5,000,000, has been finished and thrown open

to the use of the public. The work was begun a little less

than 3% years ago, and in its completed state comprises 1 2-3

miles of tunnel, with 5 miles of railroad track, and in furnish-

ing the means for underground electric transit relieves a con-

gestion in street traffic that was a great nuisance. The sub-

way is the first underground electric road in this country, and

its operation will be watched with keen interest. The com-

mission that had charge of the improvement has made plans

for a tunnel to East Boston, and has plans for several routes

from which a selection is to be made.
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The unarnioiTd rnii.ser "Chicago," launched in j884, has

been uiKiprproinp; changes at th<; Brooklyn Navy Yard intended

to convert her into a fast cruiser of 18'^ linots, developing

ahout 9,000 Indicated horse power. On her trial trip she made
hut l.'i Itnots with ^fiS'i horse power. She is heing provided

with new engines and new boilers. There are to be four Scotch

boilers of nickel steel, of 10% feet in length and l.? feet 8V4

inches diameter. There will also he six Babcock & Wilcox

water tube boilers. Steam pressure of 180 pounds will be used.

The bunker capacity is 920 tons. The ship will also be pro-

vided with the Cowles system of bulkhead doors.

The transition from day work to piece work is a critical

period in most ships, and the success of piece work depends

upon the manner of making the change. Mr. W. S. Rogers,

in a paper before the New York Railroad Club, gives the fol-

lowing suggestions: "The simplest and easiest method of ob-

taining prices for the purposes of establishing permanent piece

work rates in a shop or factory of any kind, and a practically

correct cost system, Is to adopt a, premium method with the

workmen for a few months, allowing them a fair percentage

of their hour rates for the number of hours saved on their

labor. When this has been carried far enough, in the judg-

ment of those in charge, it can be abolished and piece prices

put into use without any trouble whatever."

• The promotion of naval officers in the form of advancement

by several numbers as a reward for specially meritorious ser-

vice during the war would work an indirect hardship on those

who perhaps are equally worthy, but were not fortunate enough

to have an opportunity to show what they could do, and it

would practically degrade these men to advance the others

under present rules. It would vaake their advance slower

and in some cases prevent them from attaining their rightful

grade at time of retirement. It is understood that steps will

be taken to correct this injustice by legislation which will

accomplish the proper promotion of those who have not had

the special opportunities to distinguish themselves, and the

Secretary of the Navy has already arranged to introduce a

bill with this object in view.

The programme of the naval construction board, based upon
recent developments, includes fifteen new warships, divided

into three battleships, three armored cruisers, six protected

cruisers of small size and three ships of medium size and pro-

tection. The tonnage of the battleships is to be 13,500, with

a draft of 2.5% feet; the minimum speed, with all stores and
fuel, to be 18% knots. The armored cruisers will have a

displacement of 12.000 tons, a speed of 22 knots, and steaming
radius of 10,000 knots. The armor for the battleships will be

extended all over the ships; it will be 12 inches amidships,

tapering to 5 inches at the ends, and made by the Harvey
Krupp process. These ships will have four very long 12-inch

guns in elliptical balanced sloping turrets. The whole list of

ships will have water tube boilers.

In regard to the competition of electric lines. President Tut-
tle. of the Boston & Maine, believes that the steam roads will

have to bow to the inevitable and surrender a portion of their

suburban traffic. No matter, he says, how the matter may be
viewed, the street railway within certain limits has now and
will continue to have the advantage over the steam roads. The
latter may improve their service as much as they can, but they
will find eventually that they cannot compete with the trolley

lines, which insure service that the steam roads cannot give,

and the latter will therefore have to abandon suburban busi-

ness within four or five miles of the city. They will have to

develop their long-distance service, and can make improve-
ments within a zone of from six to twenty-five miles, in ad-
dition to lowering the longer distance rates. In this way sub-

urbs will be extended. With such an expansion and atten-

tion to through freight and passenger business the steam roads
will still have an ample and profitable field of operation.

The new course in naval architecture begun last year at

Annapolis under Constructor Hobson has, upon the advice of

Chief Constructor Hichborn, been transferred to the Massa-

chusetts Institute of Technology. The purpose of the change
appears to be to offer the cadets the advantages that come
from a complete course under a number of Instnictors rather

than one taught by a single individual. It is a post-graduate

course, and is intended to take the place of the former plan

of sending the cadets abroad to the leading foreign technical

schools. The final arrangements are to be made by Captain

Dickens and Constructor Bowles. The course is thorough and
practical, and the intention is to afford facilities sofrond to

none existing in Europe, not excepting Great Britain. The
first class will have eight students, who begin work Oct. 1

for three years' training, which includes practical instruction

at the shipyards and navy yards during the summer. A na-

tional distinction that is well deserved is given to this school

by its selection, because the decision was made upon the rec-

ommendation of Constructor Hichborn after an examination

of the facilities offered by the best schools of the country.

The engineers of the fleet that sunk Cervera's ships off

Santiago were tendered a complimentary dinner by the En-
gineers' Club of New York, September 1, and during the evening

Chief Engineer Milligan, of the Oregon," related the experi-

ences of the famous run by that ship around the "Horn." He
paid the highest tribute to the devotion and courage of the

firemen and assistant engineers, giving them the credit for

the success. He spoke highly of the workmanship of the

engines and boilers of the "Oregon," and the fact that no salt

water leaked through the condensers and got Into the boilers.

showed the high grade of work done by the builders. When
at Rio a dispatch told them of the departure of Cervera's fleet

from the Cape Verde Islands and Mr. Milligan told of the plan

that was at once arranged in the event of meeting the fleet.

The "Oregon" was to start as If to run away and her high

speed would string out the Spanish vessels In the order of

thelT speed, whereupon the "Oregon" was to attack the fore-

most and attempt to destroy them one at a time. It was

a shrewd plan and in the light of subsequent events the

chances that it would succeed are very strong. The engineers

earned the reception and we think that justice has not yet

been done them for their important work in the war.

The percentage of hits from the gun fire of our fleet at

Santiago tells better than anything else the relative values of

the different guns as regards calibers and rapidity of fire.

The proportion of projectiles that found their marks was

only about 3 per cent., and in view of the good marksman-

ship this must be considered as the best that is to be ex-

pected under the severely trying conditions of naval fighting.

It is made clear that rapidity of fire is vitally important.

In estimating the results with reference to the small amount

of damage done by the large gims, it must be remembered

that the conditions did not favor the use of this armament, and

that when opposed by heavily-armored vessels the high power

guns are absolutely necessary. The lesson here is that every

effort should be made to increase the rapidity of their fire

as well as that of the smaller guns. The official report to the

Navy Department analyses the hits from the guns of the

United States fleet and gives the proportion of hits for each

size of gun on each of the Spanish cruisers, as follows:

Total

size of
gun , Number of hits
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SUPERHEATER FOR LOCOMOTIVES—A SUGGESTION.

We ref©r to this superheater in the al)Ove caption as "A
Suggestion" because we consider it such, and it is interesting

in, showing how a foreign engineer has worlved out the prob-

lem. Superheating would be worth while if some simple plan

could be made whereby the important factors of reliability,

cheapness in construction, economy in maintenance and gen-

eral convenience in arrangement would be assured.

The following description is taken from the patent speci-

fications of an invention by Mr. Jan Von Grubinski of War-
saw, Russia, the essentials of which are a superheater con-

sisting of a drum placed in the smoke box and containing

tubes which are virtually extensions of the main boiler flues.

The steam on its way from the T head to the cylinders

passes through this drum and around the tubes. The con-

densation from the steam is drained through a small tube at

the bottom of the drum. The inventor describes the device

as follows:

In the arrangement and details represented in Fig. 1 by
a partially longitudinal vertical section and in Fig. 2 by a

cross-section the boiler-tubes are connected with the tubes

the proper proportioning of the diameter of certain steel car-

wheel hubs and axles to secure the maximum possible grip

between the two, and yet have the compression of axle and

the extension of bore within the elastic limits of the materials

in the Jixle and wheel. The following was the treatment of

the problem:
Let the diameter of the axle be t d and that of the wheel bore,

which is of less diameter, be d x. Then the normal circum-

ference of outer surface of axle = x 6, and of inner surface

of bore = ;r d x.

When the wheel is forced on the axle, d will be lessened and
d x increased, so that, putting d y for the common diameter,

the compression of outer surface of axle will be tt d (I — y)

and the extension of inner surface of bore will be n d (y —x)

and per unit of length, I — y and y — x, respectively.

For per unit of length per maximum safe compression of

axle material put a and per maximum safe extension of wheel
material put b. Then I — y = a and — x = b.-.y = I — a and
X = I — a — b, and the normal diameter of axle = d and the

normal diameter of bore = d (I — a — b.). What are the

values to be given to a and b is to be determined.

It may be said that so far this discussion has dealt with the

outer surface of the axle and the inner surface of the bore,

which are to be brought into contact. Whether consideration

of the reinforcement of the inner surface of the bore by adja-

cent and surrounding layers, and similarly of the axle inward,

the other being outward, would affect differently the ultimate

A Superheater for Locomotives.

in the smoke-box by short pieces of piping r', so that the

boiler-tubes extend a certain way into the smoke-box a. The

chest arranged for the reception of the tubes r' consists of two

plates b b, which connected with one another by means of a

casing c and is in connection above with the steam-dome by

means of a pipe d and below with the working cylinder of the

engine by means of pipes f f.

On the side wall of the Jacket or casing c are arranged the

horizontal partition walls e e in such a manner that these, as

may be seen from the cross section Fig. 2, leave alternately

right and left a free space for the passage of the steam.

The letter g indicates a wall or partition on the front end

of the boiler, which is intended to prevent a direct escape of

the combustion gases issuing from the upper heating pipes

or boiler-tubes r' into the stack, and to force the same at first

downward and then, mixed with the gases from the lower

heating pipes, to pass upward into the stack.

PRESSING WHEELS ON AXLES.

The best relation between the diameter of the wheel fit of

axles and the bore of the wheel hub is an interesting question

concerning which Mr. G. Leverich recently sent the following

communication to the "Street Railway Journal":

Recently there was occasion to investigate the problem ol

query—namely, what safe stress may be put upon the materials

in the contact surface, is doubtful.

An empiric solution, probably, is a correct practical one.

Nine steel bars—g. s. m's tests.—ranging in per cent of car-

bon from 0.09 to 0.559; in elastic limit of tension per sq. in.

from 32,540 to 43,310 pounds, and at that stress, in extension

per inch from 0.00119 to 0.00161. show an average extension

of 0.00129. These bars, each under 30,000 lbs. stress per sq. in.

extended per inch varying from 0.00095 to O.OOIOS, and averag-

ing 0.00104. Rejecting the ninth bar, having carbon 0.559 per

cent., the eight remaining bars ranged in carbon from 0.09 to

0.222 per cent, in elastic limits per sq. in., from 32,540 to

37,330 pounds, and at that stress in extension from 0.00119 to

0.00132, with an average of 0.00124. Similarly these bars under
30,000 lbs. tensional stress extended per sq. In. from 0.00095 to

0.00108 with an average of 0.00103.

It may be safe to take the maximum allowable extension per
unit of length at .00111 = b and compression per unit of length

at one-half this, or .00055 = a.

Then d (I — a— b) = .99834 d,

which is the diameter of bore of the wheel hub, d being that

of the axle; or, diameter of bore: diam. axle :: 599:600; that is

for steel forged wheels and axles, the diameter of the bore of
the wheel, should be one six-hundredth less than the diam-
eter of the axle.

The largest dynamo in the world is being built by the Walker
Company of Cleveland, Ohio. It is for the Boston Elevated
Railway, and will have a capacity of 3.000 kilowatts at 550 volts,

or about 4,000 horse power. The speed will be about 80 revolu-
tions. Its weight is 250,000 pounds, and the diameter of the
field frame is 21 feet 7 inches.



October, 1898. AND RAILROAD JOURNAL. 345

V/EED BURNER—NORTHERN PACIFIC RAILWAY.

The weed burner, shown by aid of Ihese engravings, was de-

signed and built by the Motive Power Department of the

Northern Pacific Railway, and we are Informed that it burns

ordinary weeds that grow along the tracks at a cost of from lii2

to if4 per mile, and it will burn about 30 miles per day. The
saving eficcted over hand labor in cutting weeds by a shovel

is pbout .Sll; per mile.

The burning outlit is carried on a tlat-car, pushed by an eight

wheel locomotive, that is especially detailed for this service

during the- season. The fuel for the burner is oil and the flame

is made most effective by an air blast. There are IS burners

carried in a group on a frame hinged to the front end of the

car. There are six burners outside of each rail, and six burn-

ers betv/eeu the rails. The frame is ordinarily held so that

the shield surrounding the burners is three inches from the

rails, but it may be raised out of the way entirely by the chain

and air cylinder, supported on the wooden frame shown in the

drawing. When down in the working position the frame is

supported by the slotted hanger. The office of the shield is

to confine the heat from the burners and deflect It toward the

ground, and the heat is so intense as to kill the weeds, roots

and all.

The burners are made of 3-inch pipe; the construction being

clearly suown in the sectional drawing. The oil comes through

the tube at the center of the burner, and the air blast enters at

the side and passes around the cone at the end of the oil pipe.

The pc&iticn of the cone may be adjusted by turning the oil

tube, which is threaded where it enters the burner. The air

pipe connection from the car to the burner flame is made by

flexible rubber hose, but the oil pipe attachment required a

packed gland joint, which was made as indicated in the views

of this special fitting.

The supply of oil is carried in an iron tank, holding 1,<Ki()

gali(,ns. wl ich is fitted with a man-hole, and the necessary

.TaTik;6I>mmx8rUi'i'p

I

capacity lOOC&Oalb.

..6-3=

v,-oiirii«-

,

Plan and Elevation of Car.

Ph
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piping. The oil is passed tlirough a strainer pot, made of an

old SxllI-iiK-h driver brake cylinder. The strainers are double,

one bsing of tin, perforated with l-lO-inch holes, and the other

is No. oil wire netting, with 30 meshes per inch. These parts

and an air reservoir complete the equipment on the burner car.

There i-^ a check valve between the air reservoir and the end

of the air supply pipe to prevent air from passing backward

thi'ough this pipe in case the air supply is cut off suddenly.

There is nothing essentially new .n the use of oil in this

equipment or in the application of the air blast, but the use of

a Rand 10x14 in. straight line air compressor in this connec-

tion is i;ew and praiseworthy. The compressor is mounted on

the front ends of the engine frames, as shown in the drawing.

A 4x4 in. boiler feed pump in the cab furnishes circulating

water to cool the air cylinder of the compressor, and this equip-

ment furnishes more air and at a much lower expense than

the eight air brake pumps that were formerly used for the

same purpose.

THE CHICAGO & MILWAUKEE ELECTRIC RAILWAY.

An electric railway. S5 miles long, connecting Chicago and
Milwaukee, has been talked of for several years, and it now
seems to be assured that the project will be carried through.
The Chicago & Milwaukee Electric Railway Company has the
franchise for a line between Evanston and Waukegan, 31

miles, and the part of this from Highland Park to Waukegan
was put into service in July, and it is expected that the rapid
work on the southern end will complete the line to Evanston
before the end of October. The lines of the North Chicago
Street Railway will connect with it at Evanston, and also pas-
sengers may use the Evanston division of the Chicago, Milwau-
kee & St. Paul Railway and the Northwestern Elevated Rail-
way into Chicago. Kenosha and Milwaukee are now connected
by a line 33 miles long, running through Racine, and the only
gaps to be filled are 16 miles between Kenosha and Waukegan
and between Highland Park and Evanston.
The route lies along the shore of Lake Michigan and through

about fifteen cities and towns, the effect te be expected being to

greatly reduce the passenger business of that division of the
Chicago & Northwestern Railway that lies just west of the

electric line, except north of Chi-
cago, where the tracks of the elec-
tric road pass through subways
under the Chicago & Northwestern
and the Elgin, Joliet & Eastern
Railways, There are lo be no cross-
ings wiih steam roads at grade.
The farfs are expected to l^e about
half those of the Chicago & North-
wi stern for corresponding dis
fauces.
The road is at present a single

track line, with sidings but will
probably be double-tracked next
year. The line, except for a dis-

tance of about 8 miles, follows ihe
highways, and the 8 miles is an
independent right of way, fenced
in. I he rail is of 0.5 and 72-lb. " T '"

and • ShanghHi" sections, laid on
ties in slug and broken stone bal
last. The work is being done by
C. E. Loss & Co.. of Chicago, con-
tractors under the direction of Mr.
B. J. Arnold, Consulting Engineer,

The electrical distribution system was planned to save copper
in the conductors. It employs a combination of direct current
for the sections of the road near the power house, and a three-
phase alternating current system, with substations for the parts
of the line at a distance from the power house. A substation
is located at Waukegan, and the power house is at Highwood.
An S mile three-phase transmission line, carrying a 5,500-volt
current on thi-ee No. 8 wires, connects the power house with
the substation. The trolley wire is No. 00 from the substation
and a No. 0000 feeder extends 4 miles south and 3V^
miles north of the station. There are two types of generators.
The three-phase machines have a capacity of 250 kilowatts at
125 revolutions. Each of the alternating generators has 24
poles, delivering a three-phase current of 25 cycles per second
at a potential of 5,500 volts to the transmission line. The com-
bination generators are also of 250 kilowatts capacity, running
at 125 revolutions, and the current may be either direct or
three-phase. There is but one armature, but the windings are
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connected on one side to a commutator, and on the other side
to collector rings. The direct current is of 600 volts, and the
three-phase current 380 volts. The low voltage is raised to

5,500 when sent to the substation by means of transformers in

the basement of the power house. The "Arnold system" of

connecting engines and generators is used, being a great im-
provement on the ordinary direct connected plan. When the
line is completed the substations will have step-down trans-
formers, a rotary converter and a storage battery. A part of

the plan is to mount the machinery needed for a substation
upon a car fitted with motors, so that it may be sent out to

a substation for use in case of break-downs, and before the ar-

rival of the portable substation outfit the storage battery may
be relied on to keep the cars moving. The cars will have 35

H. P. motors for the four-wheel type and 50 H. P. motors for

the eight-wheel type, and the larger cars are expected to at-

tain full speed of 30 miles per hour in 19 seconds. Ten cars
are now in use.

A great deal of attention has been paid to the steam plant.

Steam will be furnished by six 250 H. P. Cahall-Babcock &
Wilcox water-tube boilers, with Hawley down-draft furnaces,
three of which are now in use. They are fed by the Q & C
Company's apparatus, recently illustrated in our pages, and
there is to be a fuel economizer for each pair of boilers.

WATER TUBE BOILERS ON THE U. S. GUNBOAT
"MARIETTA."

The wonderful performance of the battleship "Oregon" has

had a great deal of attention, but much less has been given

to the equally brilliant performance of her consort, the "Mari-

etta," on the trip around the "Horn." This vessel is 174 feet

long, 34 feet beam, 12 feet draft and the displacement is 1,000

tons. She has twin screw engines, with cylinders 12, 18 and 28

inches diameter, and 18 inches stroke. The boilers are by the

Babcock & Wilcox Company, and are 11 feet 6 inches long by

9 feet 6 inches wide, and 11 feet high. The total grate surface

is 94 square feet, and the total heating surface 3,620 square

feet. The total weight of the boilers is 94,016 pounds, complete

with heaters, and with water and all fittings and attachments

the weight is 112,000 pounds.

The performance of this vessel was due chiefly to the boilers.

The trip was made as far as Rio de Janeiro in company with

the "Oregon," and the "Marietta" Moceeded alone for the rest

of the way. The contract guarantee for the "Marietta" was

but twelve knots, and as she had to make thlrieen knots in

order to keep up with the battleship, the performance is re-

markable, even more so than that of the larger ship. Chief

Engineer Melville has long been in favor of water tube boilers

for naval vessels, and this experience will tend to confirm his

position. The vessel was not delayed a moment by her boilers,

and no repairs were made to them during the trip. It may
therefore be said that these boilers came through this long
voyage in perfect condition, which is more than could be said

of other forms of boilers. The vessel has been in service since
her arrival at Key West, which should convince those who
have not favored this type that their position is weak. Chief
Engineer W. H. Chambers reported to the Navy Depart-
ment upon the trials preliminary to the long voyage, and the
total consumption of fuel, including that for all auxiliary pur-
poses, is remarkably low. He said:

"Runs were made for periods of forty-eight hours each, the
engine revolutions being maintained at as near a constant rate
as possible, and a careful account kept of the distance run
and the amount of coal burned during these times. Three
different rates of revolutions of engine were taken, giving
speeds of 10%, 9% and Si/4 knots respectively. At the 8y2-knof
speed the wonderfully small coal consumption of 6% tons a
day was obtained, or 1.52 pounds per indicated horse power.
In other words, the "Marietta" steamed 264 miles a day on
only 6% tons of coal, or could go more than 7,500 miles on her
coal supply."

It is significant that the three new battleships are to have
water tube boilers, and Babcock & Wilcox boilers have been
put into the "Chicago" and "Atlanta." In a communication
by Mr. James H. Rosenthal, printed by "Engineering" (Lon-
don), it is stated that Babcock & Wilcox boilers have been ap-
plied to upward of 60 ships, and among them H. M. S. "Shel-
drake," which is soon to go into commission. There are seven
of these vessels in the United States navy. Mr. Rosenthal
also gives interesting figures from tests on S. S. "Otto" and
S. S. "Rollo," in which the pounds of coal per indicated horse
power per hour were 1.5 and 1.6 respectively.
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SEARCH-LIGHT ATTACHMENT TO LOCOMOTIVE HEAD-
LIGHTS.

An arrangement for turning locomotive headlights on a

vertical axis for the purpose of throwing the light upon the

tracks on curves, designed and patented by Mr. John S.

Thurman, Mechanical Engineer of the Missouri Pacific Rail-

way, is illustrated in the accompanying engraving. The draw-

ing shows an electric headlight with the motor and dynamo

mounted together on a table, on the under side of which the

turning mechanism is secured. The headlight is mounted on

a turntable, which is rotated throiigh the proper angle by a

cable passing around pulleys and leading to the two piston

rods of a 2%-inch double-acting air cylinder.

The motion of the piston is regulated by a valve in the cab,

the air pressure being taken from the air brake system. The

surface on which the headlight turns is in the form of in-

clines, so arranged that when the headlight travels up the in-

Search-light Attachment for Locomotive Headlights.

cline it will have bearings on the two quarters on which it

travels. The object of this is to return the headlight to its

normal position automatically when the air is released. The
device has been tried on three Western roads, and the engine-

men like it. They say that they can see ahead as well on

curves as on straight track. It is equally well adapted to

headlights using oil.

MASTER MECHANICS' ASSOCIATION, COMMITTEES
FOR 1S99.

The subjects for report at the next convention of the Master
Mechanics' Association and the membeis appointed on the com-
mittees have been selected by the Executive Committee and

are as follows:

1—A Research Laboratory Under the Conti-ol of the Asso-

ciation.^Wm. Forsyth, W. F. M. Goss, John Player.

2—The Best Methods of Prevenling Trouble in Boilers from

Water Impurities.—A. E. Manchester, J. H. Manning. S. P.

Bush, H. Baj-tlett, R. M. Galbraith.

3—Relative Merits of Cast-iron and Steel-Tired Wheels for

Locomotives and Passenger Car E(4uipment.—J. N. Barr, H. S.

Hayward, A. M. Waitt.

4—Advantages of the Ton-Mile Ba.sis for Motive Power Sta-

tistics.—H. J. Small, C. H. Quereau, W. H. Marshall.

5—Best Methadi of Applying .Slay Bolts to Locomotive Boil-

ers, Including Making the Bolts and Preparing the Slay B<jlt

Holes.—G. F. Wilson, S. M. V'auclaln, T. A. Lawes.

6—is It Desirable to Have Flanged Tires on All the Drivers

of Mogul, Ten-Wheel and Consolidation Engines? If So. with

What Clearance Should They Be Set?—S. Hlggins, W. H.

Thomas, Wm. Garstang.

7—Best Form of Fire Box to Prevent Cracking. Is It Advis-

able to Use One Piece for Crown and Side Sheets? H. Monk-
house, T. R. Browne, B. Ha.skell.

8—The use of Nickel Steel in Locomotive Construction; IWi

Advantages and Proper Proportion of Nickel.—A. E. Mitchell,

Pulaski Leeds, Tracy Lyon.

9—Subjects, R. Atkinson, John Hickey, G. R. Henderson.

EXAMINATION OF EMPLOYEES.

In self defense railroads ought to exercise great care in the

selection of men to secure those who are physically and men-
tally qualififid for their duties. The rigidity of the physical

examination for enlistment in the army and navy has been
criticised, but now that the war is over the justification of the

severity is apparent.
Railroads have the same reasons for selecting men who are

up to a high health standard and who are properly qualified

mentally. They have, indeed, more reason for care than the

Government, because a road is liable for the damage caused

by ignorant or incompetent men, yet the proceedings of the

last meeting of the Association of Railroad Surgeons show
that neglect of proper precautions is very common. This may
work a hardship upon an occasional individual, but the benefit

of the many demands the most careful selection of men for

such responsible work. If it is important to select the material

for the construction of road and rolling stock and test it for

imperfections, it appears to be at least equally important to

use the same degree of care in selecting men.
The Chicago, Rock Island & Pacific Railway has set an ex-

'

ample in this respect by requiring physical examinations very

much like those of the military service. We have a copy of

the blank application for employement, and it combines
searching questions for the applicant to answer, including his

education, record of service and experience, with a blank cer-

tificate for the surgeon's examination. The latter includes

vision, color sense and hearing records, and has charts show-
ing the skeleton for the purpose of locating deformities. Other-

wise it strongly resembles a life insurance blank.

This blauK is used for applicants for employment as agents,

operators, station baggagemen, engineers, firemen, engine dis- t

patehers, conductors, switchmen and all who have to do with

the handling of trains. The candidate's portion is filled out

and the applicant reports to the nearest company's surgeon

for the sight and hearing test; then, if he desires to enter train

or switching service, he is subjected to the physical examina-
tion. The surgeon making the tests and examination reports

on the application blank, and sends one copy to the division

superintendent or the master mechanic and another to the

chief surgeon. Reading and writing are required of all can-

didates, and the applicant's history for the previous five years

must be given, special reference being made to any railroad

service and the reasons for leaving it. The paper is complete,

and its use must insure the possession of knowledge necessary

to deciding upon the desii-abllity of the candidate.

ANOTHER WESTINGHOUSE LONG-DISTANCE TRANS-
MISSION PLANT.

Contracts involving ten thousand horse power are not com-
mon. Especially is this true when the agreement is to transmit

this enormous amount of power over a distance of 45 miles.

And when the contract further stipulates that the losses in

generators, transformers and line shall remain normal, not-

withstanding the difficulties involved, the agreement then be-

comes of still greater interest.

Such a contract has just been executed by the Westinghouse
Electric & Manufacturing Company, In which they agree to

comply with the above conditions. The plant is for the Sno-

qualmie Falls Electric Power Co., of Snoqualmie Falls, Wash-
ington.

The power station is to be located at Snoqualmie Falls, 45
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miles from Tacoma and 31 miles from Seattle, to wliich places

the current is to be transmitted, and then utilized by Westing-
house motors.

The contract involves the building and delivery at above
points of four three phase, rotary armature generators, having
a normal aggregate capacity of 6,000 kilowatts, and which are

to be direct connected to water wheels; two 75 kilowatt kodak
exciter dynamos, also to be direct connected to water wheels;

high and low potential switchboards, for main power station

and sub-stations at Seattle and Tacoma, involving 76 marble
pamels with all necessary instruments, switches, etc.; high
tension oil insulated static transformers, having an aggregate
capacity of 10,S75 killowatts; rotary transformers with a total

output of 2,700 kilowatts and 6 type "C" motors developing 1,600

horse power, with adequate lightning protection at both ends
of the line.

These machines, when installed, will make the power of Sno-
qualmie Falls available for industrial, railway and lighting pur-
poses. The line potential will be 25,000 volts, and its current will

be carried over bare aluminum wires to sub-stations, where
lowering transformers will reduce the volcage sufficiently for

safe transmission within the corporate limits of the two cities.

TIE PLATES RECOMMENDED BY ROADMASTERS' ASSO-
CIATION.

At the convention of the Roadmasters' Association held in
Denver the Committee on Tie Plates presented an interesting
and valuable report, from which we quote the following opin-
ions and reommendations:
Considering the cases which have come under the personal

observation of this committee in connection with the answers
to inquiries which we have sent out to many experienced rail-
road men who have used the various types of tie plates, we
submit recommendations as to the general construction and use
of tie plates, together with the facts and general information
from which we have drawn these recommendations:

Recommendations.
First—That tie plates be used always in preference to rail

braices for greater safety and higher economy.

Second—That tie plates be used on all ties where the life of
the tie is limited by the cutting or sawing action of the rail.

Thii-d—That tie plates be used on all ties whose life is limited
on account of the destruction caused by spike killing.
Fourth—That tie plates with soft ties be used in preference

to hai'd ties without any plates, when the natural life of the
soft tie is equal to or greater than the natural life of the hard
tie, cost being equal.
Fifth—That the only plate used be one which becomes practi-

cally part of the tie.

Sixth—That as a tie plate is intended to prevent the cutting
action of the rail flange across the wood fibers of the tie, the
plate used should not itself cut such fibers and should pi'event
the rail from cutting them.
Seventh—That a tie plate having sufficient thickness to re-

sist buckling, sand wear and rust, during the natural life of
the tie, should be used.

In connection with the records of experience with tie plates

a number of reports were presented, among which two are

quoted as follows:

An old, experienced roadmaster, who has about 70,000 Servis
plates in track, has used them on "2Vi degrees with oak, on
cedar switch sets, and on center joint ties, where three ties are
used." lie applies them "by the aid of Ware's tie plate surfacer
and gage," and cost of applying Is % cent Intiee out of track and
less than 1 cent when ties are in track. Oak ties used in both
cases. He uses them on every tie, and finds they do not move
longitudinally, and does not know which plate lengthens the
life of the tie most. Under "remarks" he says: "Having had
45,000 in use since 1892, on oak ties and on curves of 5 degrees to

'^Vz degrees, have not had to regage any part of it. The surface
of the plates has not gone below the surface of the tie, and
work of surfacing and regaging, caused by the rail cutting into
the ties, has been entirely eliminated by their use. As an ele-

ment of safety they are invaluable."
An engineer, M. of W. of a large traffic line, which has been

one of the most extensive users of tie plates for years, writes:
"We have been using Servis tie plates for several years past.
. . . A great saving in the cost of tie renewals, and conse-
quently in the expense of track maintentuice, will be secui'ed
by their use. The kind of ties particularly used by us are red-
wood, the natural life of which (under heavy tjraffic) is seven
yeai's. With the use of tie plates we hope to at least double
this period."

ELECTRICALLY DRIVEN ANGLE IRON
SHEARING MACHINE.

Angle Shears, Long & Allstatter Co. Driven bv Tvpe "C" Tesia Motor.

The machine shown in this illustration is

designed for cutting up angle iron, and is

built by The Long & Allstatter Company of

Hamilton, Ohio, who manufacture punching

and shearing machinery of all kinds and
sizes. It is adapted to cutting material off

square, at mitre or at any other angle, either

right or left hand. The shears are operated

by means of a steel cam shaft, which is ar-

ranged so that it may be turned by hand
from the front of the machine, a great con-

venience in setting the blades. The table is

of iron, and is provided with a gage for

setting the bar to the desired angle. Hold-
down screws on the front of the machine
hold the bar down and prevent it from tip-

ping up as the knife comes down. An auto-

matic stop movement brings the machine to

rest with the shears open, thus permitting
the accurate adjustment of the bar to be
cut. The machine is mounted on a patent
revolving table, so that it can be turned
either to the right or the left, and accurately

set to the desired angle to which the bar is

to be cut, without moving the bar from its

normal position when being cut off at a right

angle.

The illustration shows the machine driven
by a Tesla polyphase motor, made by The
Westinghouse Electric & Manufacturing
Company, of Pittsburgh, but can be fur-

nished with steam engine aliacned, in both
cases the machine being independent of
shafting. If desired it may be arranged
with tight and loose pulleys and driven by
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belt. These maehines are also made with independent shafts

and slides, or in any other form tliat is found desirahle. The

manufacturers build seven dilTpront sizes of this machine, the

smallest being adapted for shearing' up to 3 by a by S inch ansles,

while the largest is snitable for shearing the heaviest sections.

THE BARTOW BELL RINGER.

The Chicago Pneumatic Tool Company has just placed a

simple pneumatic bell ringer upon the market which appears

to have advantages over others that we have seen. As shown

by the ^ngraving, it is very simple and has few parts, which

should result in good wearing qualities, and low expense for

repairs. The device has been in successful use for about two

years en several Eastern roads, and no repairs have been re-

quired in this time.

There is no direct connection between the bell and the

motor operating it. The cylinder, which operates by com-

pressed air, is carried on a bracket bolted to the bell frame.

The piston rod carries a disc at its

upper end which operates the bell

bv means of a roller on the end

of the bell crank. The valve is

moved by a rod having two tappets

and is controlled by an ann extending

from the piston rod of the ringer.

The tappets are in the form of adjust-

able nuts, whereby the length of

stroke and rapidity of operation are

adjusted. The claims urged for this

linger are simplicity, ease of attach-

ment and economy in operation. The
cylinder takes air from tlie main
reservoir on the engine, and as the

stroke of the piston is very short, and

the diameter of the cylinder is only

IJ inches, very little air is used. In

fact, the amount consumed cannot be

noticed in the operation of the engine.

The company referred to states that

it has been shown that one of these

engines saved enough fuel to pay for

its cost in a single month, because of

leaving the fireman free to attend to

the fire instead of watching for crossings. The ringer is con-

trolled by a valve in the cab. Bell ringers are commonly used

in large sections of the country, and we believe that once

adopted they are never discarded.

The Bartow Bell Ringer.

LUXURY IN SIBERIA.

The new Siberian train which was recently sent to St. Peters-

burg for the approval of Prince Hilkof, Minister of Ways and
Communications, returned to Moscow, after being personally

inspected by the Czar. This is the second train specially built

for the quick service on the Great Siberian Railway. It is, says

the Moscow correspondent of "The Standard," an improvement
on the first specially built train, which was a marvel to Rus-
sians. The new train consists of five coaches, two for second-

class and one for first-class passengers; the others are a dining

and a baggage car. The construction is of the newest design,

and the train runs with great smoothness. Besides the com-
forts of a bathroom with gymnastic apparatus, a library of

books in several languages, a piano and selections of music,
maps, guide books, albums of views, an ice cellar, and an ar-

rangement for boiling water in three minutes by means of

steam, which were found in the first train, the new one is fitted

with plates which indicate the next stopping station, and, if

the stoppage be over five minutes, also how long the train

stops.

All the windows are protected from dust and wind by ex-

ternal plate-glass guards; the last coach is arranged to serve

as an "observation car," showing views of the country
traversed. A stationary bicycle, with arrangements for meas-
uring in minutes and kilometers the amount of work done; a
barber, who is qualified to give medical assistance, and a super-
intendent who speaks Russian, French, German and English,

are among the other conveniences to comfort of traveling now
provided. The train will be lighted Inside and out by elec-

tricity, and electric cigar lighterB find a place In the dining
' car. A laboratory has been fitted in the second-class car, so

as to be available for the enthusiastic photographer to change
plates and develop them during the journey. Electric bells and
portable electric reading lamps are In each compartment. The
kitchen is intended to furnish a hot dinner for a maximum of

sixty people. Paper and envelopes are to be supplied gratis at

the buffet, where hot and cold drinks of all kinds are to be had;

there is no charge for the barber, but two rubles is the price for

a bath, for which three hours' notice beforehand must be given.

CHEAP RAILWAY RATES IN SWITZERLAND.
Railway traveling in Switzerland has, since June 1, undergone

quite a revolution In the delivery of tickets and their extraor-

dinary cheapness. A great blow has been given by the railway

administration to the formerly advantageous tourist or circular

ticket.

The following Is the series of tickets delivered at all the moet

important stations at a couple of hours' notice and at all small

stations at twenty-four hours' notice:

Tickets for one person, valid fop— 1st Class. 2d Class. 3d Class.
15 days $11.58 $8.11 ^5.79

.30 days 19.30 13.51 9.65

3 months 4fi.32 32.81 23.16

B months 73.34 51.11 36.B7

12 months U5.80 81.06 67.90

These new tickets enable the holder to travel as much and a.s

long as he likes over the entire railway system of Switzerland

during the time of the validity of his ticket. The lake steamers

are also available, a second-class railway ticket giving the

right to a first-class ticket on the steamers. These tickets are

rigorously personal, and have attached to them a photograph

of the holder. Tickets must be signed with the holder's entire

name. An extra sum of 5 francs (97 cents), has to be paid upon
delivery, which, however, Is returned when the ticket expires.

The duration of these tickets cannot be prolonged. No lug-

gage is allowed free, and no allowance is made for tickets un-
used.

M. C. B. COUPLERS—WEIGHTS AND MANUFACTURERS.

We are often asked for aiddresses of coupler makers, and a
list of the Master Car Builders' couplers, with weights of the
parts and the names and addresses of the manufacturers will

be convenient for reference. This list was prepared by Mr. John
W. Cloud, Secretary of the Master Car Builders' Association,

and sent out to members in the form of a circular, in ac-
cordance with a recommendation of the Committee on Prices.

The list is as follows:

American Coupler.—American Coupler company, 1413 Fisher
building, Chicago, HI. Bar. 160 pounds; lock, complete, 9
pounds; pin, 5 pounds: knuckle, 46 pounds.

Buckeye Coupler.—The Buckeye Malleable Iron & Coupler com-
pany, Columbus, Ohio. Drawhead; for freight cars, 156
pounds; drawhead, with 6-inch shank, for freight cars, 166
pounds; drawhead, with long shank, for passenger cars. 160
pounds; knuckle, 46 pounds; lock, 7 pounds; lock link, %
pound; pivot pin, 5 pounds; pivot pin for safety attachment.
10 pounds.

Burns Coupler.—Syracuse Malleable Iron Works, Syracuse,
N. T. Drawhead, 15H<; pounds; knuckle, 4514 pounds; lock,
S% pounds; pin, 4% pounds; pivot pin, 5% poxmAs; knuckle
opener, 1% pounds.

Chicago Coupler.—Latrobe Steel & Coupler company; office, Old
Colony building. Chicago, 111.

Freight Car Coupler: Drawbar, steel. 156 pounds; knuckle.
steel, 54 pounds; locking arm, steel, 9 pounds; pivot pin,
steel. 6 pounds: lifting pin, steel, 3 pounds.

Passenger Oar Coupler: Drawbar, steel. 190 pounds;
knuckle, steel, 55 pounds; locking axm. steel, 9 pounds;
pivot pin, steel, 6 pounds.

The weight of the Chicago coupler varies with the type of
shank used:

Drawbar for M. C. B. standard strap attachment weighs. 154 lbs.
Drawbar for M. C. B. tall-bolt attachment weighs 156 "
Drawbar for M. C. B. combination shank weighs 155 "
Drawbar for M. C. B. Amer. continuous draught weighs. 162 "
Columbia Coupler.—Latrobe Steel & Coupler company: office.

Old Colony building. Chicago. III. Drawbar, steel, 175
pounds; knuckle, steel. 4S pounds; locking pin, steel, 8
pounds; pivot pin. steel, 6 pounds.

Detroit Coupler.—Michigan Malleable Iron company, Detroit,
Mich. Shank, leCi pounds; knuckle. 47% pounds; lock. 8
pounds; lock lifter, l^i pounds; pivotal pin, 7^4 pounds; lock
rivets. % pound; clevis and pin. 1 pound.

Drexel Coupler.—Drexel Railway Supply company. Rookery
building. Chicago, HI. Body. 135 pounds; knuckle, 52 pounds:
lock, 10 pounds; fulcrum pin, 5 pounds; clevis, 1 pound.
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Dllrott Coupler.—The Elliott Car company, Ganteden, Ala.

Coupler skeleton, malleable, 182 pounds; lock, malleable, 5%
pounds; knuckle, steel, 41 pounds; spring, steel, 11-16 pound;
pin, wrought-iron, 5 pounds; lift, iwrought-iron, 1 pound.

Brie Coupler.—Brie Malleable Iron company, limited, Erie, Pa.
Coupler body, malleable, 150 pounds; knuckle, steel, 52
pounds; lock, malleable, and chain, steel, 15 pounds; knuckle
pin and lock pin, steel, 6% pounds.

Forsyth Coupler: Ross-Meehan Foundry Company, Chatta-
nooga, Tenn. Shank, malleable, 150 pounds; lock, malleable,
4 pounds; lock lever, malleable, 5 pounds; knuckle, steel, 49
pounds; knuckle pin, steel, 8 pounds.

Gallager Coupler.-Gallager Coupler & Unlocking Attachment
company, Savannah, Ga.
Freight Coupler: Coupler head, malleable, 157 pounds;

knuckle, cast-steel. 38% pounds; locking dog, malleable,
4% pounds; unlocking pin, malleable, 1 pound; knuckle
pin, iron or steel, 5 poumdte.

Passenger Coupler: Coupler head, malleable, 162 pounds;
knuckle, cast-steel, 38% pounds; locking dog, malleable,

4% pounds; unlocking pin, malleable, 1 pound; knuckle
pin, iron or steel, 5 pounds.

Gould Coupler.—Gould Coupler company, 65 Broadway, New
York.
Freight Coupler: Head, 175 pounds; knuckle, 38 pounds;

knuckle pin, 8 pounds; lock pin, 1 pound; knuckle lock,
8 pounds; chain, 2 pounds.

Passenger Coupler: Head, 209 pounds; knuckle, 38 pourudls;
knuckle pin, S pounds; clevis, 1% pounds; nut, % pound;

lock, 8 pounds; lock link. 2 pounds; lock staple, % pound;
spring stems, 1% pounds; springs, % pounds; lock pin, 1
pound; clevis pin, % pound.

Hien Coupler.—The Ra,iIroad Supply company, Owings building,
Chicago, III.

Freight Coupler: Shank, malleable, 135 pounds; shank,
steel, 140 poiuids; knuckle, 42 pounds; other parts, 22
pounds.

Hinson Coupler.—Hirtson Manufacturing company. Gaff build-
ing, Chicago, 111. Drawbar hea/d, 160 pounds; knuckle, 50
pounds; lock, 7 pounds; hangers, 3 pounds.

Janney Coupler—The McConway&Torley company, Pittsburg, Pa.
Freight Coupler: Coupler casting. 179 pounds; wrought

knuckle, 37.5 pounds; knuckle pin, 5.5 pounds; locking
pin No 96, vsTought-iron, fitted, 10.5 pounds; release
lever keeper, 1.6 pounds; release lever lock, 2.4 pounds;
release lever angle, clips and bolt, 1.5 pounds; clevis and
pin, fitted, % pound.

Passenger Coupler: Coupler casting No. 1, 154 pounds;
coupler casting No. 1-P, 158 pounds; Janney-Buhoup
coupler casting No. 1-J-B, 148 pounds; Janney-Buhoup
coupler casting No. 1 J-B-P, 151 pounds; knuckle. No.
2-B, 37% pounds ; knuckle pin No. 16, 5U pounds; catch
No. 3, 5 pounds; horn No. 130, 2 pounds; catch lever No.
22, 7% pounds.

Little Delaware Coupler.—Wilmington Malleable Iron company,
Wilmington, Del. Shank, 144 pounds; knuckle, 50 pounds;
hinge pin, 5 pounds; lock, 5 pounds; lever, shackle and pin,
1% pounds.

Lone Star Coupler.-The Franklin Steel Casting company,
Franklin., Pa. Shank. 160 pounds; knuckle, 50 pounds; lock
and link, 10 pounds; pin, 6 pounds.

Ludlow Coupler (Class A).—Springfield Malleable Iron com-
pany, Springfield, Ohio.
Freight Coupler: Bar or shank, malleable, 140 pounds;

knuckle, steel, 61 pounds; locking pin, steel, 6.8 poundte;
hinge pin, steel, 6.8 pounds; locking pin clevis, ma,lleable,
0.1 pound; annulus, malleable, 1.3 pounds.

Mather Coupler.—A. C. Mather & Co.. 1320 Marquette building,
Chicago. Drawbar, malleable, 165 pounds; drawbar lock,
malleable, 7 pounds; knuckle, steel, 36 pounds; knuckle pin,
wrought, 5 pounds.

Missouri Pacific—American Steel Foundry company, St. Louis,
Mo. Shank, cast-steel, 176 pounds; knuckle, cast-steel, 60
pounds; lock, cast-steel, 10 pounds; hinge pin, rwrought-steel,
6 pounds.

Murphy Coupler.—The Marion Car Coupler company, Marion,
O. Coupler body, malleable, 138 pounds; knuckle, steel, 48
pounds; knuckle pin, steel, 5 pounds; lock, malleable, 7%
poundte; lock pin, malleable, 1% pounds.

National Coupler.—National Car Coupler company, Monadnock
building, Chicago, 111.

Freight Coupler G-1: Coupler, all steel, stem or bar, 146
pounds; knuckle G-2, 44 pounds; lock G-3, 9% pounds;
pivot pin, 5% poundb

Freight Coupler A-1: All steel; bar, 143 pounds; knuckle
A-2, 44 pounds; lock A-3, 9% pounds; lock pin A-4, 2%
pounds; unlocking lever A-5, 3% pounds; pivot pin, B%
pounds.

Perfected Freight Coupler: All steel; bar No. 1, 150 jKJunds;
No. 2 knuckle, 50 pounds; lock No. 3, 9 pounds.

(The National A-2 and Perfected are not manufactured
now, except the supplies, G-1 being standard freight
coupler.)

National Passenger Coupler: All steel; bar No. 5-P, with-
out wrought-iron extension. 192 i>ounds; M. C. B. knuckle
No. 2-P, 44 pounds; lock No. 3-P, 10 pounds; side un-
locking lever No. 4%-P, 4 pound's; bottom unlocking
lever No. 4-P. 4 pounds. When this coupler is used as
Miller M. C. B. combination, add 68 pounds for Miller
knuckle to No. 8-P.

New York Coupler.—New York Coupler company, 120-122 Lib-
erty street. New York. Shank, 155 pounds; knuckle, 53
pounds; hinge pin, 9 pounds: lock, 4 pounds; lock lever, 1
pound; lock pin, % pound; shackle and pin, % pound.

Peerless Coupler.—Peerless Coupler company, 20 Broad street.
New York. Shank, malleable, 140 pounds; knuckle, steel, 39
pounds; knuckle pin, steel, 7 pounds; lock, -wrought, 4
pounds; lifting lever, wrought, 3 pounds.

Pooley Coupler.—Pratt & Letchworth company, Buffalo, N. Y.
Barrel, 159 pouruds; knuckle, 38 pounds; dog, 9 pounds;
kicker, 4% pounds.

S., H. & H. Coupler.—Shickle, Harrison & Howard Iron com-
pany, St. Louis. Mo. Shank, 165 pounds; knuckle, 51 pounds;
knuckle pin, 6 pounds; knuckle lock, 14 pounds; knuckle
opener, 3 pounds.

Smillie Coupler.—The Smlllie Coupler & Manufacturing com-
pany, Newark, N. J. Shank, malleable, 150 pounds; knuckle,
steel, 55 pounds; No. 8 locking pin, 7 9-16 pounds; No. 9

pivot pin, 4 11-16 pounds; lifting chain, clevises, etc., 1 7-16
pounds.

Smith Coupler.—American Steel Foundry company, St. Louis,
Mo. Shank, cast-steel, 150 pounds; knuckle, cast-steel, 47
pounds; lock, cast-steel, 10 pounds; lock lift, cast-steel, 2

pounds; hinge pin, wrought-steel, 6 pounds.
Solid Coupler.—Michigan Malleable Iron company, Detroit,

Mich. Shank, 154 pounds; knuckle, 49% pounds; lock, 9%
pounds; pivotal pin, 7% pounds; lock-retaining" pin, %
pound; clevis and pin, 1 pound.

Standard Coupler.—Standard Coupler company, 26 Cortlandt
street. New York.
Improved Standard: Drarwhead. malleable, 140 pounds;

knuckle, forged-steel, 66 pounds; locking pins, forged-
steel, 7% pounds:

Standard: Knuckle, cast-steel, 55 pounds; locking pins,
forged-steel, 10% pounds.

St. Louis Coupler.—St. Louis Car Coupler Co., St. Louis, Mo.
Drawbar, steel, 143 pounds; knuckle, steel, 54 pounds; lock-
ing pin, steel, 6 pounds; pivot pin. steel, 5 pounds.

Talbot Coupler.—American Steel Foundry company, St. Louis,
Mo. Shank, cast-steel, 176 pounds; knuckle, cast -steel, 50

pounds; lock, cast-steel, 10 pounds; hinge pin, wrought-
steel. 6 pounds.

Thurmond Coupler.—I. G. Johnson & Co., Spuyten Duyvil, New
York city. Drawhead, malleable, 143 pounds; knuckle, steel,

47 pounds; lock, steel, 10 pounds; pivot pin, wrought-steel,
5 pounds.

Tower Coupler.^The National Malleable Casting company,
Cleveland, O.
Freight Coupler: Coupler head, 145 pounds; knuckle, 53

pounds; lock, 10 pounds; pivot pin, 6% pounds; chain,
1% pounds; clevis, % pound.

Trojan Coupler.—The Trojan Car Coupler company, Troy, N. Y.
Freight Coupler: Drawhead, casting only, 135 pounds;

knuckle, 50 pounds; operating rod, 5 pounds; knuckle
pin, 5 pounds; finger, 2% pounds; knuckle lock, 13

pounds.
Williams Coupler.—Dyer Williams. 1425 Monadnock block, Chi-

cago, m. Bar, 148 pounds: knuckle, 40 pounds; lock, 4

pounds; other small parts, 6 pounds.
The Ajax, California, Champion, Diamond, Edwards, Em-

pire, Eureka, Interstate, Johnston, Pacific, Taylor and Wash-
bum coupler companies were asked to quote weights, but failed

to respond.

JOURNAL, BEARINGS AND HOT BOXES.

One of the topical discussions before the M. C. B. Association

on journal boxes was opened by Mr. H. F. Ball as follows:

The present Master Car Builders' journal boxes, stop

wedges, brasses and lids.

(a) It is claimed that the present shape of top wedge is a
source of danger by throwing center of load outside or inside
of center of journal, thereby concentrating load on one end or

the other, instead of distributing it equally.
(b) A consideration of the general form of box and the pres-

ent lid, which has not been entirely successful as a dust-proof
covering.

(c) Limiting thickness of journal bearings when worn out.

"The top surface of the present M. C. B. key is in the shape
of a cylindrical segment, the radius of the curve being 78
inches. When the journal box is in its normal position it is

in contact with the key at its center, and load which it sup-
ports is distributed uniformly lengthwise of the jounral. Any
necessary adjustment between the box, key and brass by rea-

son of truck imperfections is obtained by a rocking motion
of the box on top of the key. It follows that an adjustment ob-

tained in this way necessarily implies an eccentricity of bear-

ing between the box and key, resulting in increasing the unit

of pressure at one end of the journal, and to such an extent at

times as to seriously interfere with proper lubrication.

"In the examination of trucks that have been in service for

some time it will be noticed that a large percentage of the
boxes is inclined out of vertical. In most cases it will be found
that thd tendency of the box is to incline outwardly at the
bottom, throwing the load toward the rear of the journal.
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"In pedestal type of trucks this condition is very noticeable

from tlie excessive wear which takes place between the pedes-

tals and box guides at top of box. A further evidence of the
want of uniformity in the distribution of the load is seen in

the unevenly worn bearings, which are removed from time to

time. It is well known that the roar end of the journal is the

most diflicult part of the journal to keep properly lubricated,

owing to the tendency of the packing to shift out of positon,

and also to the amount of grit and sand that is carried in the

rear of the box. Add to these obstacles to proper lubrication

the excessive bearing pressure at the rear end of brass, and we
have a combination at work that sooner or later gives the in-

spector an opportunity to send in a report of a hot box, result-

ing from a "doubtful" cause.
"What is desired is a key or brass that will adjust Itself to

the inequalities of ine truck, and at the same time maintain a
uniform distribution of the load lenthwise of the journal. This
condition cannot be obtained with the use of the present

M. C. B. standard key."

In the discussion of the report of the committee on "Care of

Journal Boxes," printed in abstract on page 247 of our July

issue, IVIr. A. M. Waitt made the following remarks:

"I looked up the record on the Lake Shore for the year 1897.

Just after receiving that report (and I will say that hot boxes
are something we watch closely and have a report on each
case, not a hit or miss report, but a report that covers the case

of every hot box that requires attention or causes delay to a
train on the road) and we average one hot box for every 70,000

miles run. This was on passenger equipment. On freight equip-

ment, with equal care, we had only one hot box in every 20,000

miles run. That result was not obtained without care. Were
it not for the foreign cars running over the line which had not
received proper care on the home lines, the mileage to a hot
box would have been more than four times what it was. On
the reports that came in on freight cars 80 per cent, were on
foreign cars and 20 per cent, on our own ears. This shows the
result of having systematic rules for guidance in the care of

journal boxes and in watching the matter closely. If we have
an excessive number of hot boxes on any division, as shown by
the reports, attention is called to the matter and an explanation
asked for. Invariably some good cause will be found for the
excess, and that cause is removed and better results occur. I

do not think we can have good results in running our journals
unless we keep the dust out of the oil boxes. The committee
has recommended excluding the dust from the front end of the
box, and yet they seem to think that a common wooden dust
guard, cut, as most of them are, from 1-16 to Vs inch larger
than the part of the axle where they fit, will be satisfactory.

You will find the waste in the oil box dirtier, more full of grit
and sand at the back end than you do at the front end, with the
many non-dust tight box covers at the present time. I would
not publicly advocate any one dust guard to the exclusion of
another. I believe it is worth while, however, to experiment
with the many in the market, and find something that will be
better than the common, crude dust guard, which is no protec-
tion to speak of to the box. I believe if some of the gentlemen
who have in their answers advocated the wooden dust guard had
experimented with other devices, they would have found some
advantages in them. We find it desirable, or most essential
as winter comes on, that all of the lighter summer oils used
in the oil boxes be entirely removed from the waste. If the
summer oils are left in the waste and the winter oil is allowed
to mix with the other, as soon as cold weather comes the sum-
mer oil will thicken and the fibers of the waste which are filled

with the oil will become non-conductors of the oil and the re-
sult is that your waste is stiff. The oil will not be fed by the
waste to the journal box, and the waste will work away from
the under side of the journals and you will have hot boxes. At
the time of changing the oOs it has been our practice for sev-
eral years to remove the waste from the journal box and under
a press squeeze out the light grade of oil, and put it aside until
the following summer. We resaturate the waste with the win-
ter oil, and after it has been saturated a long time, 48 hours or
so, repack the box with it. We have found that the results
since that practice is adopted have been very satisfactory. An
excessive number of hot boxes seem to come right after a thaw,
and it was found that when the weather had begun to be mod-
erate there would be a collection of water inside the oil box,
and in proportion to the amount of water that seemed to be in
there—I suppose the condensation of the atmosphere—seemed
to be the lack of lubrication of the journals and the increase
of hot boxes. That was overcome by more frequent withdrawal
of the packing and removal of the moisture. On some of the
fast trains it has been found a wise practice, whenever there
has been a moderation in the temperature after severely cold
weather, to make sure, before these trains go out, that all of
the water has been removed from the waste, and this practice
has stopped the annoyance from hot boxes on such trains.

PERSONALS.

Mr. T. M. Downing has resigned as Master Met^hanic of the

Columbus, Sandusky & Hocking.

Mr. M. K. Bonzano, Superintendent and Chief Engineer of

the Columbus, Sandusky & Hocking, has resigned.

Mr. W. R. Ellis has been appointed General Superintendent

of the Hegewish shops of the Illinois Car & Equipment Com-
pany.

Mr. W. S. Alexander, President and General Manager of the

Eastern Railway of Minnesota, a part of the Great Northern,

died in St. Paul Sept. 4.

Mr. O. M. Laing, Cashier of the Seattle & International at

Seattle. Wash., has assumed the duties of purchasing agent in

addition to those of cashier.

Mr. W. A. Stone has been appointed Master Mechanic of the

Detroit, Toledo & Milwaukee Railroad, vice, J. W. Witmer, re-

signed. Headqua.rters, Marshall, Mich.

Mr. Wilson Eddy, who was Master Mechanic of the Boston

& Albany from 1850 to 1881, died at his home in Springfield,

Mass., Sept. 2, at the age of 85 years.

Mr. John Foulk has been appointed Master Mechanic of the

Litchfield, Carrollton & Western, retaining his present similar

position on the Jacksonville & St. Louis.

Mr. Conrad Miller has retired from the Presidency of the

Kansas City, Osceola & Southern, owing to the absorption of

that road by the St. Louis & San Francisco.

Mr. W. H. Garlock has been appointed Master Mechanic of

the White Pass & Yukon Railway, now under construuction in

Alaska, with headquarters at Seattle, Wash.

Mr. E. W. How has been appointed General Agent of the

Interoceanic Railway of Mexico, with headquarters at 29 Broad-

way, New York, and will also act as Purchasing Agent.

Mr. Frank Brown, assistant to the Purchasing Agent of the

Baltimore & Ohio Southwestern, has been appointed Pur-

chasing Agent of that road, with office at Cincinnati, Ohio.

Mr. Frank Cain has been appointed Master Mechanic of the

Texarkana & Fort Smith, with authority to i)erform all duties

pertaining to the office of Superintendent of Motive power and

Machinery.

Mr. C. M. Stanton, General Manager of the Jacksonville &
St. Louis, has been appointed General Superintendent of the

Litchfield, Carrollton & Western also, in place of Mr. T. W.
Geer, resigned.

Mr. Horace J. Morse resigned as President and Director of

the Iowa Central at the annual meeting in Chicago, Sept.

2, and Mr. Robert J. Kimball, of New York, was chosen

President to succeed him.

Mr. John W. Shannon, Inspector for the Westinghouse Air

Brake Company, with headquarters in Buffalo, died in that

city Sept. 10, aged 47 years. Mr. Shannon was connected with

this company nearly twenty years.

Mr. Harry W. FYost, who has been General Sales Agent of

the Monarch Brake Beam Company, with an office in the Old

Colony Building, Chicago, has been made General Manager of

that company, with headquarters at Detroit.
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Mr. B. P. Bond has been appointed Engineer of Maintenance

of Way of the Litchfield, Carrollton & Western, in addition to

his duties as Engineer of Maintenance of Way of the Jaclison-

ville & St. Louis. Headquarters, Jaclssonville, 111.

Mr. W. F. Walworth has resigned as President of the York

Southern, owing to the reorganizing of that road, and Mr.

Lafean of York, Pa., has been chosen to succeed him. Mr.

Walworth has been President of the road since 1894.

Mr. B. S. Josselyn on Sept. 1 retired from the position of

General Manager of the Kansas City, Osceola & Southern,

owing to the transfer of that rctad to the St. Ijouis & San Fran-

cisco under a lease. Mr. Josslyn has been with the road since

Jan. 1, 1893.

Mr. G. A. Gallagher has resigned as Roundhouse Foreman
for the Duluth, South Shore & Atlantic Railway at Marquette.

Mich., to accept the position of Mechanical Superintendent of

the Duluth, Mississippi River & Northern, with headq\iarters at

Swan River, Minn.

J. R. C. Wrenshall has been appointed Acting Division Engi-

neer Maintenance of Way of the Baltimore & Ohio Railroad

in charge of the Third Division, which extends from Cumber-
land to Grafton, vice George L. Hall, resigned. His head-

quarters will be in Cumberland, Md.

Mr. George R. Morse, heretofore Secretary and Treasurer
of the Iowa Central, was chosen Vice-President of that road
at the annual meeting In Chicago, Sept. 2, and Mr. S. Seaman
Jones was elected Secretary to succeed him. Mr. E. E. Chase
has heretofore been Vice-President. Mr. Morse continues as
Treasurer.

Mr. B. S. McClellan, Foreman of the Car Building Depart-
ment of the Illinois Central at New Orleans, La,, has ac-

cepted the position of Master Car Builder of the Fort Worth
& Denver City, with headquarters at Fort Worth, Tex., and is

succeeded at New Orleans by Mr. Theodore W. Sloan, formerly
located at Indianapolis, Ind.

Mr. C. M. Raymond, President of the Carbon Steel Company,
announces that Mr. Nat C. Dean, who has heretofore repre-
sented that company and the Fox Pressed Steel Company
jointly, has resigned as agent for the latter and will devote
his entire attention to the interests of the Carbon Steel Com-
pany as Western Sales Agent, with offices in Chicago (1409
Fisher Building) and New York (Havemeyer Building).

Mr. H. R. Hobart, who for twenty-two years has been chief
editor of the "Railway Age," has resigned. He has held the
position ever since the paper was started, and he carried a
large part of the heavy burden in the earlier days. He has
many friends who will miss him, and we join them in wish-
ing him success in his new line, which we understand is real
estate business. His writings, which were voluminous in so
long a newspaper career, are characterized throughout by con-
scientiousness and honesty. The "Railway Age" owes much
of its success to him, and it will not be easy to find a successor
as able and as well equipped.

Judge Thomas M. Cooley, who died at his home in Ann Ar-
bor, Mich., Sept. 12, was one of the ablest and best known
American jurists. He was born in Attica, New York, in 1824,

and began studying law in Palmyra, N. Y., in 1842. In 1843
he moved to Adrian, Mich., where he was admitted to the bar
in 1846. lie practised law for about two years in Tecumseh,
and in 1857 the work of compiling the General Statutes of
Michigan was intrusted to him. He was elected a Justice of the

Supreme Court in 1864, and inl869 was re-elected to fill a term

of eight years. In 1868-9 he was Chief Justice, and in 1885 re-

tired permanently from the bench. In 1881 a school of politi-

cal science was established in the University of Michigan, and

he assumed the professorship of Constitutional and Adminis-

trative Law. It was in 1882 that Judge Cooley's atten-

tion was first directed to the line of work that chiefly

occupied him during the later years of his active life. At that

time he was asked by the president of the Baltimore & Ohio,

the Pennsylvania, Erie and the New York Central Railways

to serve on a Bodrd of Arbitration which was to settle the

question of "the difference in rates that should exist both east-

wardly and westwardly, upon all classes of freight between

the several terminal Atlantic ports." Judge Cooley showed

such distinguished ability in dealing with the perplexing prob-

lems of railway management that in December, 1886, he was
appointed by Judge Gresham receiver for that portion of the

Wabash Railway within his jurisdiction. When the Inter-

state Commerce Commission was organized in March, 1887,

Judge Cooley was appointed by President Cleveland a mem-
ber of that body, and it was in connection with its work that

he became most generally known throughout the coimtry.

Originally appointed for the term of six years, he was elected

the first Chairman of the Commission, and remained in that

position until the expiration of his term, when he retired be-

cause of failing health. His capacity for work was wonder-
ful. Besides his activities in the lines mentioned, he found

time to write a number of exhaustive works on difficult legal

questions, the first of which appeared in 1868. He wa^ a

student, a thinker, a candid, honest and clear writer and
speaker, and in many ways was in advance of his time.

BOOKS AND PAMPHLETS.

"Poor's Manual of Railroads, 1898." Published bv H. V. and
H. W. Poor, 44 Broad St., New York. Price, $7.50.

The thirty-first annual volume of Poor'.s Manual contains the

usual statistical summaries of the financial affairs and opera-
tions of the railroad systems of the United States, Canada
and Mexico, and the book is so very well known as to require
only the announcement that it Is soon to appear. The new
edition of the manual is 130 pages larger than the edition for

1897. and covers the statements of about 4,300 corporations
having an approximate capitalization and debt of $16,500,000,000.

Of steam railroads there are presented statements of 1.951 com-
panies—1,782 in the United States, 152 in the Dominion of

Canada, and 17 In Mexico. The department of city and sub-
urban railways, comprising electric, cable and horse railroads,

is covered by 1,187 corporate statements and contains informa-
tion respecting these important enterprises. During the life of
the manual the aidvance of the railroad interest has been mar-
velous, the ten years, from 1878 to 1887 inclusive, having been
marked by an Increase in the railroad mileage of the country
of 87 per cent., while during the ten years since the close of

1887, thougb a period of constantly increasing depression, the
increase for the whole United States has been about 24 per
cent., the total mileage Jan. 1, 1898, equaling 184,500 miles.

In 1895 the total investment was $11,362,985,080; gross earnings
were $1,105,284,267, equal to 9.7 per cent, on investment, and net
earnings, $327,505,716, or 2.9 per cent, on capital. Compared with
1895, gross earnings of all steam surface railroads (excluding
elevated roads in New York, Brooklyn and Chicago) Increased
In 1896 $33,236,588, made up by an increase of $26,639,562 in

freight earnings, of $4,383,517 in passenger earnings and $2,213.-

509 in mail, express, and other miscellaneous earnings. The
total number of miles of railroad in the United States at the
close of 1896 was 182,565; of which 2,025 miles were constructed
during the year. The mileage of lines making returns of their

share capital and funded and floating debts equaled 181.394,

against 179,821 for 1895, the increase being 1,573 miles. In 1896

the tonnage moved on all the railroads of the United States

equaled 773,868,716 tons; the tonnage mileage 93,885,853,634 miles,

and the earnings therefrom $770,424,013—equal to 0.821 cent per
ton per mile. In the fourteen years from 1882 to 1896, Inclusive,

the total freight movement of all the railroads of the country
reached the enormous aggregate of 1,025,819.107,347 tons hauled
one mile. For this service the railroads received as compen-
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satlon the sum of $9,370,973,748; but had the average rates

that prevailed in 1882 been In force during this

period, their earnings from this source would have
been $12,679,124,168, or $3,308,150,420 In excess of the amount
actually received. This enormous sum, averaging over $236,-

000,000 per annum, represents the amount savedi to the public

by the reduction in the charges for hauling freight. It also

represents a revenue equivalent to four per cent, per annum
upon an investment of nearly $6,000,000,000. The rapid substi-

tutions of electric traction for animal power may be Judged
from the fact that since 1891 the number of horses employed
in the street railway service has declined 170,275, nearly 90 per

cent. The total length of the lines in the United States equals

16,089,87 miles, against 15,956.13 miles in 1896 and 13,176.38 miles

in 1895, the latter sum being an increase of 3,514.32 miles over
those in operation In 1891, so that in six years there have
been, built 6,427.81 miles of city and suburban tramiway lines.

"The New Roadmaster's Assistant." A manual of reference
for those having to do with the permanent way of Ameri-
can railroads. By George H. Paine. Published by "The Rail-
road Gazette," 32 Park place. New Tork. Bound In panta-
sote, pp. 262; illustrated; price, $1.50.

This book is a successor to the "Roadmaster's Assistant,"

written by Wm. S. Huntington in 1871 and revised by Charles

Latimer In 1877. Ita style la concise and direct, bringing the

work of these writers up to date for the benefit of practical

men. The author modestly refers to the work as a revision of

these earlier ones, but It is really more than that, and con-

tains much new matter. It is Intended for the engineer,

roadma£ter and section foreman. The following list of sub-

jects shows the scope: Organization and methods of work,

fences, crossings, platforms, water supply, drainage, culverts,

trestles and bridge floors, ballast, cross-ties, rails and fasten-

ings, track work, tools, frogs, switches and stands, emergencies,

train signals, fixed signals, rules and tables. The arrangement
of the subjects, the wide margins and marginal captions for the

paragraphs and the excellent engravings are good features, the

engravings being remai-kably good. They are from drawings
made especially for the book, and we commend them as models
to those who illustrate books of this character. We cannot
say as much for the printing of some of them The author
gives a deal of tabular matter In connection with frogs,

switches and curves. These tables, we believe, were worked
out with great care by the author, with a view of assiu-ing

their reliability. The book is practical and, probably because of

lack of space, contains little of what might be called abstract

theory. "We find in the chapter on fixed signals one of the t)est

general presentations of the subject that we have seen. It gives

, a great deal of information about signals that track men do not

usually know and yet must know if they are to do their part

in signal maintenance. We recommend the book as a good
reference work, and we are glad to have a copy for consulta-

tion on the many questions that continually arise about track

matters. Its greatest value Is for roadmasters and engineers

of maintenance of way. The book is worthy of a better bind-

ing and better lettering; these features are not In keeping with

Us character In other directions.

"A Pocket Book for Mechanical Engineers." By David Allen
Low, M. I. M. E., Professor of EIngineering, East London
Technical College, London, New York and Bombay: Long-
mas, Green & Co.; 4 by 6 Inches; 740 pages, over 1,000 ilustra-
tlons and complete index. Price, $2.50.

Next to Kent's pocket book the one under review is the

best that we have seen. It is particularly strong in the

tabular matter and machine details. The tables are numerous
and convenient and many are new. They may be used with

confidence because the author states In the preface that both
those that have been copied from other works and the new
ones, of which there are many, have been carefully checked

by two persons working independently. The engravings, most
of which Illustrate machine details, are clear, and the text Is

very concise. The book records a number of tests and experi-

ments, some of them being taken from the proceedings of

well-known societies, and these are valuable additions when
put into such a convenient form. Considerable space is given

to locomotive details, and boilers for locomotives, stationary

and marine service. The arrangement of the work Is good,
it is well printed and serviceably bound. An impression of

reliability and thoroughness Is made at the first examination

and It grows as the book is used. Every designer and drafts-

man should own it. The New York address of the publishers
is 91 Fifth avenue.

"Practice and Theory of the Injector," by Strickland L. Kneass,
C. B., Member A. S. M. E. Second edition. New York, John
Wiley & Sons, 1898.

To those who have copies of the flr.st edition of this work it

is sufllcient to say that It has been Improved, enlarged and
brought up to date. To those who do not know the book It Is

enough to say that It is the only satisfactory work on the in-
jector. Mr. Kneass is good authority on the subject, and has
presented the historical, theoretical and practical sides without
going into useless depths of mathematics. The work is strong
In results of practical tests and In methods of testing. The con-
cluding chapter is devoted to the care of Injectors and their use
on locomotives.

"American Street Railway Directory." First Volume, No. 1.
Published quarterly by E. L. Powers, New York and Chicago.
This Is the first volume of a directory of officials, equipment,

power and finance of the United States and) Canada. It is

standard size (6 by 9 inches), and has 90 pages of classified in-
formation pertaining to street railways. It also presents a
summary of the street railways of the country. It will be
very convenient for those who transact business with these
roads.

"Report of the Proceedings of the Thirty-first Annual Con.
ventloh, of the American Railway Master Mechanics' Asso-
ciation Held at Saratoga, N. Y., June, 1898."

The proceedings of this organization are too well known
to require special comment, except upon their prompt ap-
pearance. The volume reached us less than seventy days after
the convention, and considering the vast amount of labor neces-
sary to get the matter ready for the press, this is extraordinary.
The volume is in the usual form.

Lectures at Purdue University.—We have received a number
of pamphlets containing the lectures of men In successful busi-
ness life that were delivered before the students of Purdue
University during the year 1897-98. There were eleven lectures,
all but two being put on record in these pamphlets. The sub-
jects are as follows: "Problems in the Management of a Rail-
road System," by Mr. J. T. Brooks, Second Vice-President,
Pennsylvania Lines West of Pittsburgh; "The Past, Present
and Future of American Railroads," by Mr. M. E. Ingalls, Presi-
dent of the Cleveland, Cincinnati, Chicago & St. Louis'; "The
Mutual Obligations of Railroad Corporations and the Public,"
by Mr. John W. Noble. ex-Secretary of Interior; "Relation of
Railroads to the State," "Railroads and the People" and "Rail-
roads and Their Servants," the three by Mr. Addison C. Harris,
Attorney at Law; "Business Problems of the Motive Power De-
partment," by Mr. Robert Quayle, Superintendent of Motive
Power, Chicago & Northwestern; "Railroad Signaling," by Mr.
F. A. Delano, Superintendent of Freight Terminals,' Chicago!
Burlington & Quincy; "Car Designing and Construction," by
Mr. A. M. Waitt, General Master Car Builder, Lake Shore &
Michigan Southern. We understand that copies of the pam-
phlets may bei had on application to the Secretary of Purdue
University, Lafayette, Indiana.

"Protective Coatings for Iron and Steel." This is a IS-naee

BuffaU)'^^
^^' ^' ^' ^^'"'^'"'^ ^ Company, Pittsburgh and

The importance of protective coatings and the differences of
opinion among authorities as to the best methods to be adopted
are first pointed out and the pamphlet in clear, concise lan-
guage, gives statements in regard to the following subjects:
1. The manner in which paints on metal surfaces fail. 2.
The causes for such failures. 3. The qualities required in a
successful protective coating. 4. How these qualities are se-
cured In the use of the permanent paints furnished by this
company. The main part of the pamphlet is valuable entirely
aside from the fourth subject just mentioned and is worthy
of preservation for Its clear treatment of the general problem
of preservation, and the application of the premises to the prod-
uct of these manufacturers is equally clear. Paints usually
fall by powdering, peeling and blistering and by cracking.
The causes are improper condition of surface, improper ma^
terialB In the paint, improper binding material, improper shop
methods and causes which lie outside of the materials and
methods used. The opinion of the authors Is supported In many
of the statementB by quotations from well-known authorities.
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One weakness In most paints not generally understood Is the

presence of minute pores which only the microscope reveals,

and these cause rapid deterioration by permitting the absorp-
tion ot water, which is the most general and most powerful

Influence in destruction of metallic structures. The text says:

"Hence we say that the successful protective coating for Iron

must not be porous but present instead a glossy enamel-like

surface that will effectually prevent absorption of moisture."

The effects of galvanic action, of waste by gaseous action and
heat are also noted. A little more than half the space is

entirely free from references to the Lawrence paints, and the

application of the principles Is then stated logically and
plainly. The basis for these paints is red lead and the ob-

jections to this type of paints are reviewed and met by state-

nients as to how the objections have been overcome in the man-
ufacture of the "Permanent Paints." The "Liawi-ence Asphal-

tic Bridge Conservative" is one of the paints described. This

coating is prepared in accordance with a formula by Dr. C.

B. Dudley, chemist of the Pennsylvania Railroad, and a fre-

quent contributor to the "American Engineer" on paints and

other subjects. The special qualifications for protecting sur-

faces primes with "Lawrence's Permanent Paints" are stated,

after which attention is given to the materials used in these

paints, and the pamphlet closes with brief specifications rec-

ommending their use in first, second and third coats.

"Painting on Metal, with Specifications." By A. H. Sabin.
Published by Edward Smith & Co., 45 Broadway, N. T.

This is a little book of 84 pages printed primarily to interest

people in the product of the publishers. The work Is divided

into four parts or chapters, the first of which is introductory

and treats of the general principles of protection of metallic

surfaces. The second gives a set of specifications for high-

grade work sudh as important bridges and permanent oon-

Bitructlon work. The third presents specifications for what is

termed ordinary work, not requiring a sand blast preparation.

These specifications were carefully prepared with the aid and
suggestion of a number of prominent engineers. The "Durable

Metal Coating" is too prominently mentioned in the specifica-

tions to give any idea of disinterestedness. At the end of the

book is a chapter on this paint and the claims made for it.

The book is expensively gotten up and contains a great deal

of valuable information and a number of excellent engrav-

ings. It is bound in leather and is worthy of preservation.

The New Britain Machine Company, New Britain, Conn,, have

sent us catalogues of Case Steam Engines and Chain Saw Mor-

tisers. Both of these are standard size, and are unusually com-

plete in the information given concerning these products, the

sizes of the machines, floor space occupied and other data neces-

sary in purchasing being given. The Case engines are shown
In large variety, with pedestals and wail brackets and hangers,

with throttling and automatic cut-off governors. They may
be mounted on the floor, on a floor foundation, on the side of

a wall, or they may be suspended from the under side of an
overhead beam These engines are inclosed, and are very neat

and compact and light. They have large wearing surfaces,

automatic lul>rication and good regulation, the design being

made specially with reference to high speed, little wear, low

cost for repairs and long lite. The reciprocating parts of an
eight horse power engine weigh 11 pounds, one-half of which

is counterbalanced by the crank. The manufacturing facilities

of the builders are excellent, and those desiring small steam
powers for machinery or direct connection to electric gen-

erators or fans will do well to send for the catalogue. The
chain saw mortisers are described as fully as the engines. The
mortise is made by a steel chain, each link of which has a
sliarpened tooth formed to carry out its own chip. The chain

travels about 1,500 feet per minute, and the cutting is clean

and very rapid. The chips are sucked away by a fan, driven by
the sprocket that drives the chain. The output is high, on door
work users report cutting from 80 to 120 door stiles per hour,

other work being in proportion. The special claims made are

given in detail in the pamphlet, together with statements of

capacities and dimensions of each style and size of machine.

We should say that the larger sizes of these machines would
be valuable in car work. This concern has a large domestic
and foreign trade in engines and the chain mortisers. They
have also supplied them to the United States Government.

"The Lake Shore Limited." — An advance copy of

an illustrated booklet, descriptive 'of "The Lake
Shore Limited," the new twenty-four hour train

betweeen New York, Boston, Cleveland and Chicago,
via the New York Central, Boston & Albany, and Lake Shore
Railroads, has been received! from Mr. Geo. H. Daniels, General
Passenger Agent of the New York Central. This booklet is

from the press of the American Bank Note Company, and, in

addition to new illustrations and a brief description of the cars

and their appointments, a map of the route, and time tables, it

contains a feature not heretofore made use of in railroad adver-

tising, which is a descriptive time table, detailing in concise

language the principal objects of interest that may be seen

from the observation car from time to time as the train pro-

gresses on its daily journey. For intance, each river is named,
amdl the reader is told where It rises and where it empties, he
is informed what railroad he crosses, the name of the towns
passed. The Illustrations show the interior of this magnificent

train. A copy can be obtained by application to Mr. Daniels,

addressed Grand Central Station. New York.

The Joseph Dixon Crucible Co., Jersey City, N. J., has just

issued a little pamphlet, entitled "Helps in Brazing." It treats

incidentally of brazing grapliite, the application of which to

bicycle tubes prevents the adherence of the spelter and so

effects a saving in labor by making unnecessary the filing which
is otherwise needful. The pamphlet, however, especially treats

of the process of brazing by the dipping method, or "liquid

brazing," as it is called. The brazing crucible is described, to-

gether with instruction and caution in regard to its use. In-

structions are given how to build and set the necessary furnace,

time required for brazing, etc. The pamphlet will interest all

who have brazing to do, and it will be sent upon application.

"What They Think of the New Baltimore & Ohio Railroad."—
This title is borne by a pamphlet recently issued from the

office of Mr. J. H. Maddy, Press Agent of the B. & O., at Balti-

more. It is illustrated with excellent and striking half-tone

engravings of the improvements made on this line, and contains

reprints of articles written by newspaper men after several

daylight rides over the line during the first week in July. The
pamphlet will convince the reader that this road has greatly

improved under the present management. The engineering

work in improving the line hai been carried out on a very broad
and liberal scale, the efforts being specially directed toward
improving the operating conditions for the benefit of the stock-

holders.

"Hunt Automatic Railway."—This catalogue, issued by the C.

W. Hunt Company, 45 Broadway, New York, is known as No.
9,806. It illustrates and describes the railway equipment manu-
factured l?y this firm for the purpose of handling coal ore, mer-
chandise and loose material in general. Half tone engravings

and line drawings illustrate the appliances and methods used

for the handling of material by railways. Those who have not

studied the excellent methods of manufacture of these ap-

pliances will be interested by the pamphlet, and all who have
the handling of coal or similar material should procure it.

The "U. S. S. Oregon" is the subject of an attractive adver-
tisement in colors, recently received from the Peerless Rubber
Manufacturing Co., 16 Warren street. New York. The purpose
of the engraving, 14x20 inches in size, is to direct attention to

the fact that the use of "Rainbow Packing" in all of the packing
joints, piston and valve rods on this fine ship contributed to

her wondei-ful performances during the war with Spain. We
have directed attention to her continuous run of over 13,000

knots, and her burst of speed at Santiago. There is no doubt
of the value of such details as good packing as leading to the
unparalleled achievements of this ship. A copy of the picture

may be obtained by every engineer on application to this com-
pany.

The J. G. Brill Company, Philadelphia, has issued a pamph-
let, dated September, 1898, in which the new "Dedenda Gong"
is illustrated and described. This is a new mechanism for

operating gongs on street cars, which Is a great improvement
upon the devices generally used. The plunger, or treadle, has
a large head, so arranged as to lock down flush with the floor

when not in use. The whole arrangement is self-contained, and
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may be attached by any carpenter. The details have been

worked out to make the sounding of the gong clear and the

mechanism very simple.

"A Quarter Million Horse Power of Polyphase Electrical

Transmission Apparatus."—This is the title of a pamphlet re-

ceived from, the Westing-house Klectiic & Manufacturing Com-
pany of Pittsburgh. The pamphlet contains data in regard to

185 electric power plants distributed through 29 states and

eight foreign countries. The distances through which trans-

mission is carried range between one and 78 miles. The pam-
phlet illustrates the largest work of this concern at Niagara

Falls by means of handsomely executed engravings.

"The Hunt Cable Railway for Handling Coal and Merchan-
dise," is the title of a 20-page illustrated pamphlet received from
the C. W. Hunt Co., 45 Broadway, New York. It describes, with

the aid of half tone engravings, a number of large coal and
merchandise handling plants built and installed by this company
of engineeers and gives a great deal of information of value to

those who have to do with the transportation and handling of

loose material. The catalogue is known as No. 9,803.

The San Francisco Bridge Company and New York Dredging
Company have sent us a copy of an illustrated pamphlet show-
ing a number of examples of heavy and important engineering

and *edglng works carried out by them. The pamphlet is a
partial record of their undertakings, many of which are well

known. The office of the Bridge Company is 42 Market street,

San Francisco, and of the dredging company, World Building,

New York.

PRATT INSTITUTE TWO YEAR COURSES.

Mr. Arthur L. Williston, Director of the Department of

Science and Technology of -Pratt Institute, Brooklyn, has sent
us circulars describing the newly-inaugurated two year courses
of that institution. They are not intended to take the place
of elaborate four year courses, involving a large amount of
preparation, but rather to prepare students in a short time in

mechanical electrical subjects, so that they may take places of
responsibility in these lines if they cannot afford the time for

more extended courses.
Drawing, machine design and applied electricity are covered

in the two years work. The drawing includes projection, inter-
sections, mechanism, and finally machine design. Shop work,
study of iron and steel manufacture and strength of materials
follows the drawing. In applied electricity the course covers
physics, heat and laboratory practice In the use of electrical
machinery.

Particulars of the courses may be obtained from the Secre-
tary of Pratt Institute, Brooklyn, N. Y.

EaUIPMENT AND MANUFACTURING NOTES.

At the shops of the Rock Island, in Horton, Kan., recently,

the work of erecting an engine was completed in 7 hours and 15

minutes from the time that the boiler was received.

Simplex body and truck bolsters, manufactured by the Sim-
plex Railway Appliance Co., the Fisher Building, Chicago, were
specified for 300 flat bottom coal cars for the Southern Railway
recently.

The Louisville & Nashville has been obliged to provide its

north and south division with ten additional engines in order
to take care of the heavy freight business that is now being
done.

During the past two years the receivers of the Baltimore &
Ohio Railroad have increased the yard and siding facilities to
the extent of 102.46 miles on the lines east of the Ohio River.
While a great deal of this mileage is addition to the yard room,
a very large number of short side tracks were laid for the
benefit of industries along the line.

The Westinghouse Electric & Manufacturing Company of
Pittsburgh and the Walker Company of Cleveland have con-
solidated, the Westinghouse capital stock being $15,000,000 and
that of the Walker Company $2,500,000. The street railway busi-
ness is now controlled by this combination and the General
Electric Company.

Westlngrhouse electro-pneumatic Interlocking apparatus Is
being put in at Whltechapel, London, on the Great Eastern
Railway.

The Chicago Pneumatic Tool Co. has received orders for 36
pneumatic tools and 3 air compressors to go to Japan. A sec-
ond order for rlveteirs, hammers and drills has been received
from the Imperial Chinese Railway, and ihese, with many home
orders, including machines for the United. States navy yards,
keeps the concern exceedingly busy.

The Q & C Company have an interesting exhibit at the Trans-
Mississippi Bxposilion at Omaha, which Is attracting a great
deal of attention. It Is under the charge of Mr. Jesse Whittall,
and we are Informed that a number of orders have been re-
ceived from persons who have seen it. The specialties known
under the designation "Q & C" are as follows: Brake shoe
keys, journal box lids, shop saws, freight car doors with Wood's
seal lock, pneumatic oil distribution system, Scott boiler feeder
and Stanwoodi car steps, besides which the exhibit includes
Bryant rail saws, compound lever jacks and the Servis tie plate.

There has been a great deal said in newspapers lately about
the discontinuance of "The Lake Short, Limited," the New
York Central's twenty-four hour train between New York and
Chicago. There is no truth in this rumor. We are Informed
that "The Lake Shore, Limited," will continue to run every
day in the year over the New York Central & Hudson River
and Lake Shore & Michigan Southern Railroads—the same
tracks that carried the Exposition Flyer, between New York
and Chicago, in twenty hours, for 175 days during the World's
Fair.

The incorporation of the Federal Steel Company, September
9, under the laws of New Jersey, with capital stock of $200,000,
is an event the whole meaning of which can not now be ap-
preciated or even stated. The company has power to do almost
all kinds of business in any part of the world, and its in-
fluence on the manufacture of iron and the interests involved
therein may l>e expected to be a powerful one. The Incorporat-
ing companies are: The Illinois Steel Co., the Minnesota Steel
Co., the Elgin, Joliet & Western Railway, the Lorain Steel Co..
and the Johnson Steel Co. It is reported that the Carnegie In-
terest is included, but this is not known at this time.

The Holland Company, Pittsburgh, has issued an illustrated
descriptive circular of their facilities and methods of renewing
and rerolling steel rails. The renewing process is to cut off
the woi-n ends of rails and re-drill them for the angle bars, and
the rails are sorted according to the heights to which they are
worn for convenience in relaying. The salvage from the worn
ends Is applied to the cost of renewing. When orders are large
enough, they are prepared to move the plant to the works to
save expense in transportation. A plant has been built at
Wheatland, Pa., and orders are now on hand to keep it busy
for a long time.

Col. W. H. Powell of the Ninth Infantry. United States
Army, has addressed a letter to the passenger department of
the New York Central, in which he said: "It is with great
pleasure that I take the earliest opportunity to acknowledge
the courtesy and consideration shown my command in its re-
cent ti-ip over the New York Central by every official of the
road. I have been traveling with troops over railroads off and
on for some thirty-seven years, and I do not hesitate to say
that the most comfortable and rapid trip I ever made in all
these years Is the trip over your road, which you were so kind
as to personally supervise."

A telephone experiment Is to be tried upon the Baltimore &
Ohio that will involve using the telephone for long distance
communication. Work will begin in a few days on the con-
struction of the new copper telegraph lines between Baltimore
and Pittsburg, 340 miles, and they will be so arranged that when
the necessity arises they will be available for telephonic com-
munication. One of the wires will be extended as far as Newark
for telegraphic use. A new line has also be«n constructed be-
tween Columbus and Cincinnati. It will take 800 miles of copper
wire, weighing 166 lbs. to the mile, to complete the work.
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The experiment of the Illinois Central to Induce Its employees

to invest in the stock of the company seems to have proved a

greater success than the company expected. The men have

bought freely, and no one hears of dissatisfaction among them

In regard to wages or other cause of grievance.

Mr. Francis R. F. Brown, M. I. M. E., formerly Mechanical

Superintendent of the Intercolonial Railway of Canada, has

opened an office as Consulting Mechanical Engineer at 22 Street

Railway Chambers, 574 Craig street, Montreal. He will make

a specialty of Inquiries, assessing Are losses of machinery and

plants and general mechanical engineering business. Mr.

Brown's extensive experience qualifies him admirably for pro-

fessional work of the highest character.

The Westinghouse Machine Company very generously ten-

dered a banquet to the members of the National Association of

Stationary Engineers attending the seventh annual convention

at Pittsburghv September 17, and opened! their works for in-

spection by the visitors. The visit was interesting and instruc-

tive, and was thoroughly enjoyed. Among the features of

interest was the large 750 H. P. Westinghouse gas engine in

operation. The opportunity to see these works is an unusual

one, which was appreciated. The plan of enabling men who

run and care for engines to see the process of construction

is commendable. About 600 visitors took advantage of the op-

portunity.

Pictures of two interesting Baltimore & Ohio Railroad build-

ings have been reproduced in a recent issue of "Truth." One

is the building at Frederick, Md., which has been usedi since

1S31 as a freight station, and which is still devoted to that

purpose. In the little cupola of the building a bell once hung

which was always rung on arrival of trains from Baltimore

when horses were the motive power of the railroad. The other

building is the station at Mount Clare, Baltimore, and it is

noted as being the location of the first telegraph ofBce in the

world. It was from this building that Prof. Morse sent his

celebrated message in 1844 to his friends in Washington, forty

miles away.

The Westinghouse Electric & Manufacturing Company has

taken a contract for machinery to go to China. Consul Rags-

dale of Tientsin, under date of July 9, 1898, speaking of the

arrival of the new United States Minister, Mr. Conger, men-

tions the general popularity of Americans in China. Expres-

sions of friendship for our people, he says, are heard in official

and business circles. He notes a contract just made by a repre-

sentative of the Government with Mr. Difenderfer of Philadel-

phia, for the purchase of all machinery necessary to establish

an up-to-date woolen mill at Tientsin. The electric machinery

will come from the Westinghouse Electric Company of Pitts-

burgh, the Ixjilers and engines from the Harrisburg Foundry &
Machine Company, and the remaining machinery from the

James Smith Woolen Machine Company of Philadelphia.

Purdue University entered upon the work of a new term

Sept. 14 under conditions favorable to an excellent year's

work. The engineering laboratory has, during the summer,

been supplemented by the addttion of a i-oom 50 by 100 feet,

known as the "Railroad Laboratory." In this room the equip-

ment of machines for testing strength of materials and the

brake shoe testing machine of the Master Car Builders' Asso-

ciation are already in place. There is also a fine full-sized

model ot the front end of a Richmond compound locomotive

and an exhiibit of typical steel car trucks. The equipment of

this room will be completed during the Fall by the installation

of the air brake testing rack of the Master Car Builders' As-
sociation. The number of students matriculating for the new
year is larger than for several years past. The freshman class

will number about two hundred, nearly two-thiids of whom
are In the engineering courses. There are but few changes in

the corps of instructors In the engineering department. Mr.

Leopold O. Dan"' 'for several years Senior Instructor in Me-
chanical engl, .Sg. Lehigh University, has been appointed

an instructor i lachine design, and Mr. Robert S. Miller, as-

sistant in the e .ineering laboratory, has been made instructor

in the mechanic.^ of machinery.

OUR DIRECTORY
OF OFFICIAL CHANGES IN SEFTEMBEK.

Baltimore & Ohio.—Mr. J. R. C. Wrenshall has been appointed
Acting Division Engineer Maintenance of Way, vice Mr. George
F. Hall, resigned. His headquarters will be in Cumberland, Md.

Baltimore & Ohio, Southwestern.—Mr. Frank Brown has been
appointed Purchasing Agent, with office at Cincinnati, Ohio.

Beaver Meadow, Tresckow & Boston.—Mr. Israel Piatt Pardee
has been elected President, vice A. S. Van Wickle, resigned.

Columbus, Sandusky & Hocking.—Mr. T. M. Downing has re-
signed as Master Mechanic, and the duties of the office will be
assumed by the Superintendent.

Columbus, Sandusky & Hocking.—Mr. M. F. Bonzano, Super-
intendent and Chief Engineer, has resigned.

Columbus, Ohio River & Tidewater.—Mr. William KIrkby of
Toledo, President of this road, has resigned In order to become
a member of the construction company. Mr. L. H. Altimus of
Ripley, Ohio, has been elected President to succeed him.

Chicago Junction.—Mr. J. B. Cox has been appointed Chief
Engineer, with office at Chicago, 111., vice Mr. C. W. Hotchkiss.

Central Ontario.—Mr. H. S. Johnson has been elected Vice-
President, vice Mr. H. P. Mcintosh of Cleveland, Ohio.

Detroit, Toledo & Milwaukee.—Mr. W. A. Stone has been ap-
pointed Master Mechanic, vice Mr. J. W. Witmer, resigned.

Duluth, Mississippi River & Northern.—Mr. G. A. Gallagher
has been appointed Mechanical Superintendent, with headquar-
ters at Swan River, Minn.
Fall Brook.—Mr. Daniel Beach has been chosen First Vice-

President, to succeed John Lang, deceased, and Mr. John H.
Lang has been elected Second Vice-President. Mr. Wm. Howell
has been made Assistant Treasm-er.

Fort Worth & Denver City.—Mr. B. S. McClellan has been
appointed Master Car Builder, with headquarters at Fort
Worth, Tex.

Galveston, La Porte & Houston.—Mr. T. W. House has been
appointed Sole Receiver of this company on account of the
death of Mr. M. T. Jones.

Georgia & Alabama.—-Mr. E. B. Anderson, heretofore Train
Master, has been appointed Purchasing Agent and Assistant to
General Manager Gabbett at Savannah, Ga.

Illinois Central.—Mr. L. A. Washington, heretofore Assistant
Superintendent of the Evansville District of the Louisville Di-
vision, with headquarters at Evansville, has been appointed
Assistant Engineer of the Louisville Division, with headquar-
ters at Henderson, Ky.
Interoceanic Railway of Mexico.—Mr. E. W. How has been

appointed General Agent, with headquarters at 29 Broadway,
New Tork, and will also act as Purchasing Agent.

Iowa Central.—Mr. Robert J. Kimball has been chosen Presi-
dent, to succeed Mr. Horace J. Morse, resigned. Mr. Geo. R.
Morse has been chosen Vice-President.

Kansas City, Osceola & Southern,—Mr. B. S. Josselyn has re-
tired from the position of General Manager, owing to the trans-
fer of that road to the St. Louis & San Fi-ancisco. Mr. Conrad
Miller has retired from the Presidency, for the same reason.

Litchfield, Carrollton & Western.—Mr. C. M. Stanton has been
appointed General Superintendent. In place of Mr. T. W. Geer,
resigned. Mr. John Foulk has been appointed Master Mechanic,
retaining his present similar position on the Jacksonville & St.

Louis. Mr. B. F. Bond has been apponited Engineer of Main-
tenance of Way, in addition to his duties as Engineer of Main-
tenance of Way of the Jacksonville & St. Louis; headquarters
at Jacksonville, 111.

Southern Indiana.—Mr. P. B. Ogden has been elected Vice-
President, with office at Chicago, III.

Seattle & International.—Mr. O. M. Laing has assumed the
duties of Purchasing Agent, in addition to those of Cashier.

Spokane Falls & Northern.—Mr. A. Jackson has been ap-
pointed Resident Engineer, with headquarters at Spokane,
Wash., In place of Mr. E. J. Roberts, Chief Engineer, resigned.

Texarkana & Fort Smith.—Mr. Frank Cain has been appointed
Master Mechanic, and will perform all duties pertaining to the
office of Superintendent of Motive Power.
Wabash.^Mr. W. A. Bell has been appointed Master Mechanic

of the Wabash Terminals in. Chicago.

White Pass & Yukon.—Mr. W. H. Garlock has been appointed
Master Mechanic, with headquarters at Seattle, Wash. The
road is now under construction in Alaska.

York Southern.—Mr. W. F. Walworth has resigned as Presi-
dent, and Mr. Lafean, of York, Pa., has been chosen to succeed
him.

WANTED.
Back volumes of the " American Engineer and Railroad Journal

"

and the " American Railroad Journal," especially 1842, 1867, 1882

and 1889. Address "N. S. B.," Room 1314, 40 Exchange Place, New
York City.
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THE CONSTRUCTION OF A MODERN LOCOMOTIVE.*

By T. R. Browne,

Master Mechanic, Juniata Shops, P. R. R.

VI.

Erecting Shop.

To the reader of preceding articles in this series it is ap-

parent that the descriptidn of operations performed in the

various departments, taken collectively, indicate a steady

progress toward the complete engine and a systematic deliv-

ery of all of the various parts required in its final erection in

the erecting shop. Some idea of the immense amount of detail

in the modern locomotive may be formed when we state that the

average modern engine contains approximately 20,000 separate

and distinct pieces, and of this total number 13,600 pieces, ap-

proximately, are handled, fitted and formed into parts for use

in the erecting shop by the various other departments through-

out the plant, and the balance, or 6,400 pieces, are handled in

the process of actual erection in the erecting shop. We have

previously, and wish to again emphasize, the importance of

considering the erecting shop only as a place where actual

erecting is done, that is to say, it is not equipped with ma-
chinery except that required for the lifting and handling of the

various parts and the equipment necessary in the operations

of erecting, and no machine work of any kind is performed in

this department except the drilling of certain holes which can

only be done in erecting and the reaming incident to the use

of taper bolts. The concentration of the manufacture of all

of the parts of the locomotive in other departments than the

erecting shop, and the consequent necessity that these parts

when delivered shall be accurate in every respect, places the

erecting department in the position of general inspector of the

output furnished from other departments to it, and under the

supervision of a careful and intelligent foreman the advantages

of this will be obvious. Following the schedule referred to in

previous articles indicating the order in which each part or

group of parts will be required by the erecting shop, contin-

uous and uninterrupted erection in this department is possible,

•For previous article see page 329.

and for better illustration of the various stages leading to

completion of a modern locomotive the accompanying photo-

graphs selected for the purpose of illustrating an average case

and taken at intervals of ten hours will graphically illustrate

the various stages of erection.

Figures 1 and 2 indicate respectively the boiler schedule "A"
and the frames schedule "B," with the various parta ready to

be fitted to them. These are all of the parts required in this

particular stage of the operation or on this schedule. The
placing or erecting of the parts shown in Figs. 1 and 2 is per-

formed by separate gangs of men, and these two operations are

carried on simultaneously. Figs. 3, 4 and 5 illustrate the con^

dition of erection at a period 10 hours later than the condition

illustrated in Figs. 1 and 2, and during which time the parts

shown in Figs. 1 and 2 have been attached and connected, the

frames placed on the pit and the boiler lowered on the frames
as shown in Fig. 6, in which condition the further erec-

tion included in schedule "E" is commenced. It will be re-

called that the schedule sheet for ordering and turning out the

various parts is divided into six grand divisions and designated

by the letters "A," "B," "C," "D," "E" and "F," in which
schedule "A" includes the boiler with all of the necessary at-

tachments and parts as shown in Fig. 1; schedule "B" the

frames with their various parts and attachments as shown In

Fig. 2; letter "C" the wheel and engine truck work, complete
parts for which are furnished by the machine shop; letter "D"
tank and tender work; letter "E" the general erection and
completion, the beginning of which is illustrated in Fig. 5, and
letter "F" final test and inspection. Fig. 7 illustrates the con-

dition of erection at a period of 20 houis later than that illus-

trated by Figs. 1 and 2, and 10 hours later than its condition

illustrated in Fig. 5, during which time all of the various

valves and attachments, including steam pipes, etc., necessary

for the preparation of the boiler for test have been put on and
connected, and the boiler given a water and steam test.

Figs. 7 and 8 illustrate two views of the erection during this

period, and in which the boiler is shown in the process of re-

ceiving a steam test. It will be noticed in Fig. 8 that the

steam is blowing off, the maximum pressure required having
been reached. This testing is done with fuel oil, which is

burned by means of a burner attached to an ordinary fire door
provided with a special gas generating nozzle illustrated in

Figs. 9 and 10, compressed air being used for atomizing the
oil and creating the necessary amount of pressure for feeding

the oil to the burner. The oil tank is mounted on a pair of

wheels for convenience of moving to various parts of the shop
where testing may be necessary, and the connections, both for

air and oil,^from this tank to the burner are made with ordi-

nary air hose. In making the test in this way the boiler, after

being filled to the proper water line, is charged with steam
from the stationaiy plant to a pressure of from 50 to 60

pounds, and the oil burner is then started and the test com-
pleted in about three-quarters of an hour. The flame from the
oil burner, owing to the peculiar construction of the burner,

is practically a gas flame, and no free oil is discharged into

the fire box; the flame of gas formed by the burner burning
in the form of a large brush on the inside of the fire box.

It has not been found necessai'y to make any provision for fire

brick or insertion of any special appliance on the inside of the
fire box for this operation.

All of the air pumps, before being placed in service, are
carefully tested under steam, and the output from these
pumps, while being tested, has been found sufficient to not
only furnish the required amount of compressed air for oper-
ating the burners for testing boilers, but also the large num-
ber of pneumatic hammers, drilling and reaming machines
used throughout the shop in the various operations of erect-

ing. A convenient form of mounting four of these air pumps
for test is so arranged that they can be removed from time
to time at the completion of test and others put in their
places without disturbing an unncessary amount of piping.



3B8 AMERICAN ENGINEER, CAR BU1L.DER

Fig. 1. Fig. 4.

Fig. 2. Fie. 3.

Fig. 5. Fig. 6.

Fig. 7. Fig. 8.

CONSTRUCTION OF A MODERN LOCOMOTIVE-THE ERECTING SHOP.

By T. It. Browne.
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Fig. II. Fig. 9. Fig. 10.

FiK. 12.

Fig. 13.

CONSTRUCTION
Fig. 14.

OF A MODERN LOCOMOTIVE-THE ERECTING SHOP.

By T. R. Browne.

They are placed in the four corners of a square, which ren-

ders the piping very convenient and compact. In cold weather

it has been found convenient to use the exhaust from these

air pumps for heating the shop.

Considered from the standpoint of safety and uncertainty

as to maintenance of proper alignment, the use of wooden
blocking necessary and usually used in the operations of erect-

ing shown in Figs. 2 and 5, has made advisable the adoption

of a device similar to that illustrated in Pig. 11, which is pro-

vided with two adjustments for vertical and side alignment,

and arranged to be either used on the pit or on the floor.

P'ig. 12 illustrates the condition of erection on schedule "E"
30 hours later than the condition illustrated in Figs. 1 and 2,

and 10 hours later than the condition illustrated in Figs. 6, 7

and 8, during which time two additional steam tests have been

applied, the lagging put on and jacket partially completed,

together with other work, as will be clearly noted In the

illustration. Fig. 13 illustrates the condition of erection 40

hours later than that illustrated in Figs. 1 and 2, and 10 hours

later than the condition shown in Fig. No. 12; during this

period all of the final parts have been put in place, valve cut-

offs checked up and the engine prepared for the paint shop.

Fig. 14 illustrates the complete engine at a period 50 hours

later than the conditions illustrated in Figs. 1 and 2, and 10

hours later than the condition illustrated in Fig. 13. During

this period of time it has received the final finish in the paint

shop and been delivered to the erecting shop, with the rods

connected up and the tank, as per schedule "D," provided and
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Fig. 15.

Locomotive and Boiler Register.
Class No Type Construction No Order.
Shop orders Commenced Finished Tested...
Water prea lbs. Steam pres... lbs. Safety valves set at ..

Left shops Boiler built from standard print No
Engine built in accordance with general plan

Boiler.

Barrel A'
" A=

A'
Smoke box B
Roof D
SideE
Back head F
Throat G
Neck Q
Front tube H
Dome K
Firebox sides M
Crown N
DoorO
TubeP
Smoke box extension R
Dome flange U - .

Butt strips
Dome top and ring.

.

Flues
Ferrules
Rivets
Grates
Mud ring
Mud plugs
Washouts
Boiler checks
Stay bolts

Remarks. Engine.

Injectors
Steam Guages
Safety valves. .

Lubricators
Air pump regulator
Tires
Driving springs.
Truck springs .

.

Lagging ....
Jacket
Driver brakes. ..

Driving axles. ..

.

Truck axles— .

Driving wheels.

.

Truck wheels. .

.

Running boards.
Pilot
Stack
Height of stack.
Sanding device..
Steam heat
Coupler
Cab
Exhaust column
Exhaust nozzle.

.

Kind of fuel
Crank pins
Cylinders

Remarks. Tender.

Water capacity .

.

Coal capacity. . .

Steel
Tank valves
Tool boxes
Rivets
Frame
Trucks
Steam heat
Air brake
Water scoop
Coupler
Height top of rail.

.

To underside of frame
Wheels
Axles

Painting.

Primer..
Filler ...

Varnish

.

Remarks.

Valve motion of class Engine
Engine No Construction No

, Out of Shops 189....
Cylinders x Throw of Eccentric
Steam Ports .. x Travel of Valve. ...

Exhaust Port ... x ... Bridle Pin, Back
Bridges ..Lead, Full Gear
Outside Lap Valves set by
Inside Clearance

fe-S

o
3 ^
a

3—
o

•Mo
o.-

Remarks

3 C
Sb

Co O

Supt.

connected, oiled, finally inspected, tested as per schedule "F,"

given a preliminary trial and is ready for trial in actual

service.

In an earlier article we indirectly emphasized the impor-

tance in connection with the testing and inspection of ma-

terial, of complete records of parts and material used in the

various engines constructed. Fig. 15 illustrates one page of

the book of engine records and on which is entered such in-

formation as is indicated by the various headings and which

constitutes a valuable record of that character. It will be

noted that provision is made for not only reporting the kind

and character of material used, but the valve settings, cut-

offs, etc., and also the general front end arrangement, which
can be sketched in on the diagram of the smoke box pro-

vided. This diagram is provided with cross-section lines for

ease in sketching. They do not appear in the engraving. Fig.

Fig. 16.

Valve Motion of Class Engine.

Engine No Construction No .

.

Out of Shops 189....

Cylinders x Throw of Eccentric
Steam Ports x Travel of Valve
Exhaust Ports x Bridle Pin, Back
Bridges Lead, Full Gear
Outside Lap Valves Set by
Inside Clearance.
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to the paint shop. The painting and complete finishing of

cabs, except the final coat of varnish, is clone in this depart-

ment, and they are only delivered to the erecting shop when
the engine is ready to receive them.

Testing.

To a very large extent the careful inspection and testing

which this engine has received up to the point illustrated in

Fig. 14 can be properly included as a test of the engine as far

as its mechanical perfection is concerned, considered from a

standpoint of workmanship. The test as to efficiency and
general economy can only be made in actual service or by
placing the engine on a specially equipped testing plant pro-

vided for the purpose. For very many reasons we consider

the latter meiuod the most satisfactory, permitting the test

to be conducted under the direct supervision of the con-

structors of the engine and at the shops in which it has been

HAYES' TEN-WHEEL LOCOMOTIVE.

By M. N. Forney.

The illustration herewith is a copy of an old lithograph of

what was known as the Hayes ten-wheeler, built for the Balti-

more & Ohio Railroad, away back in the fifties. At that time

that company had just opened its line west of Cumberland, and
the trains had to surmount the continuous grade of 116 ft.

to the mile for 17 miles, beginning at Piedmont. Passenger en-

gines were taken up this grade with one of Winans' "camel"

engines behind as a pusher. Mr. Samuel J. Hayes was then

Master of Machinery, as the Superintendent of that department
was called, and he conceived the idea of a passenger engine de-

signed somewhat on the lines of the Winans camel engines.

He adopted Winans' plan of boiler, with the sloping flre-box

l>ehind, and the cab on top, but he provided a leading truck In

Hayes' Ten-Wheel Locomotivei

built, securing all of the incidental and valuable data in the

form of records at that particular plant. The advantages of

records of this kind in securing new business and meeting

requirements of customers for locomotives will be obvious.

Testing plants of this kind are not sufficiently common to

warrant the advocacy of an arbitrary design, and while those

that we know of have been very successful, we believe that

future installations for this purpose will contain improve-

ments and simplifications which these do not possess. It is.

of course, understood that a plant of this kind can only de-

termine the relative fuel economy, tractive force and general

efficiency (as far as that character of information goes) of

the machine as a hauling device, and that the imperfections

of mechanical design, which would create an excessive cost for

repairs, can only be determined by actual service, and we
therefore think that for all practical purposes, including fuel

consumption and hauling capacity, the test in actual service

will sufficiently determine the relative sconomies of different

types of engines.

The near approach to completeness in the use of interlock-

ing and air-brake apparatus in Great Britain should be an ex-

ample to us. Ninety-nine per cent, of the switch and signal

levers on the railroads of the United Kingdom are interlocked

and continuous brakes are in use on 95 per cent, of the loco-

motives and cars.

front which it was thought would make the engine curve bet-

ter.

At that time Mr. Hayes had just been appointed to the posi-

tion in charge of the machinery on the line, and his purpose

Was to produce an engine resembling the camel, but adapted to

passenger servica Mr. David Rennie was Mr. Hayes' assistant,

John Cochran was Mechanical Engineer and Mr. W. S. G.

Baker, now President of the Bammore Car 'WTieel Works, was

his assistant. The lithograph was a copy of a drawing made

by Mr. Baker, who writes that "The general designs were put

in shape by Cochran, Mr. Hayes gave it careful attention as

work progressed. There was much adverse criticism—Mr.

Winans being among the critics. Zerah Colburn was a fre-

quent visitor to the Mount Clare shops of the B. & 0. road

during those days, and he was a favorable critic. He was

greatly interested in all matters pertaining to railroad progress,

particularly in the mechanical appliances.

"The valve-gear received very serious attention and also the

scheme of Cochran's of carrying the shaft which operated the

withdrawal of the cut-off valve stem through the boiler. The

cut-off rocker was loose on the shaft of the main-valve rocker

and was in constant ax'tion when the engine moved.

"My general impression at the time was that Mr. Hayes con-

ceived the general plan, which was worked up by Cochran with

many comments by Mr. Rennie."

These engines were among the first, if not the first, ten
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wheeled passenger engines used, but their use was not con-

fined to passenger service, as they were found to be so efficient

that they were also extensively adopted for freight service. Af-

ter Mr. Hayes left the road a number of different forms of

freight engines were built and bought by this company. During

the war an increase of motive power was urgently needed, and

had to be obtained as quickly as possible, and the question was

which of the many kinds then in use would be the most ser-

vicable. Mr. Davis was then the Superintendent of Motive

Power, and he and the older Mr. Garrett—then President—de-

cided to have more of Hayes' ten-wheelers built, and the de-

cision was carried out. with the modification that a link motion

was substituted for the valve-gearing originally used.

For the following particulars and dimensions of these en-

gines we are indebted to Mr. Baker, who in sending them, says:

"I remember the very great interest I took in the success of the

engine and how pleased and happy I was to take a ride in her

from Piedmont to Altamont, up the 116-ft. grade, with three

cars. She was considered a marvel."

He then adds, pathetically: "We are all old coveys now; I

remember an old friend who was about 80, remarking to

another about as young, 'that there were no more old people,'

losing sight that they were both grown old."

Data and Dimensions.

The cylinders were 19 by 20 inches, with spring packing and

brass rings on the pistons, the piston rods being of iron, 2%
inches diameter. The steam ports were 1% by 14 inches, the

exhaust port 2% by 14 inches, and the travel of the valve 4%
inches. The crossheads were made of brass, with gun metal

gibs at the top and bottom, arranged with bolts and wedge
shaped tops to take up wear. The guide rods were of wrought
iron, and of diamond section. The main rods led to the center

driving wheels and were 7 feet 7 inches from center to center.

The tires for the main and leading drivers were 6% inches wide
and blind, the rear drivers having flanges. The centers of all

the drivers were of cast iron, fitted with chilled faced cast iron

tires, put on with a taper fit and held by lateral hook keys and
nuts.

The driving wheels were 50 inches diameter and 52 inches

from center to center. The truck wheels were 28 inches in

diameter, with chilled faces placed 36 inches, center to center,

and the center of the truck was 15 feet 8 inches from the cen-
ter of the rear driving wheels. The main axle was 5% inches
in diameter, the others being 5 inches. The total weight of the
engine was 60,000 pounds, about 48,000 pounds being on the
drivers.

The truck bolster was of wrought iron, with its center forged
on, the journals formed at the ends and fitted into housings
resting upon and keyed to semi-elliptic springs, 36 inches long,
the ends of which rested and slid within seats formed on top
of the truck frames. The frames were of wrought iron, with
the pedestal jaws forged on. The jaws were slotted to shape
and fitted with cast iron shoes and wedges adjustable from be-
low. The axle boxes were of gun metal and the springs were
semi-elliptic, graduated. They were equalized upon the main
boxes and were connected to the boxes by pins passing through
the fi'ames upon which the springs rested. The frames were
rigidly secured to the smoke box, but were free at the firebox
end and so arranged that the boiler was free to slide upon
them and was held in place by sleeves passing around the
frames and bolted to the firebox.
The boiler was horizontal and straight. It was 48 inches in

diameter, with single riveted seams, and was made of 5-16-inch
iron. The dome was 30 inches in diameter and 36 inches high,
with a cast iron flange and top made with a ground joint. The
safety valves were formed in the top and connected by a lever
to a spring balance. The dome was placed 54 inches back of
the front flue sheet. The firebox was of copper, with 5-16-inch
sides and %-inch flue sheet. It was 42 by 58 inches in size and
there were 160 2%-inch flues of lap welded iron 14 feet 4 inches
long.

The feed water was supplied by two single acting pumps
attached to the sides of the firebox and operated by cranks at-
tached to the crank pins of the rear driving wheels. The feed
water entered the boiler by checks immediately in front of the
back flue. sheet, and was then conveyed by a pipe inside the
boiler and discharged immediately back of the front flue sheets.
Rocking grates were used, operated by a lever on the foot-

board, with a drop grate in front. The drawbar was attached
to the ash pan as in the Winans camel engines.
The valve gear was of the hook type, with cut-off worked at

half stroke, and operated by a separate eccentric and rocker.
The valve stem of the cut-off was so arranged that it could be
thrown out of gear, the valve remaining stationary when the
cut-off was not used.

Steam was taken from the top of the dome through a slide

valve throttle, operated by a crank connected to a screw with
large pitch. The gage cocks were in the waist of the boiler be-
low the footboard of the cab and operated by long stems and
levers. The pilot in front of the engine was so arranged that
it could be folded back when not on the road. This was done to

permit of closing the doors of the engine house when the en-
gine was in the stall. The smoke stack was arranged for soft

coal fuel. It was formed with a center pipe 12 inches in diam-
eter, over which a cast iron deflector was placed. This was to

deflect sparks into a hopper formed by a second pipe, with a
space between it and the central one. This space was provided
with an outlet at the bottom to facilitate the removal of accu-
mulated sparks. The top was provided with a bonnet hinged to

the stack and covered with iron netting.

NEW SCHENECTADY FREIGHT MOGUL—NEW YORK
CENTRAL & HUDSON RIVER RAILROAD.

A new 20 by 28-inch mogul locomotive. No. 786, has been

built for the New York Central by the Schenectady Locomo-

tive Works to specifications prepared by Mr. Wm. Buchanan,

Superintendent of Motive Power, and its general appearance

is shown in the photograph. This engine has pulled some

very remarkable trains, the records of which we have received

from the builders and reproduce in the table. It has hauled

a train of 3,428 tons, composed of 81 loaded and one empty

car, and on another trip 3,063 tons in 81 Ipaded and one empty.

The freight was grain. The heaviest train was hauled on a

consumption of only 4.5 pounds of coal per 100 tons per mile,

which is remarkably low. In the opposite direction a train

of one loaded car and 126 empties, weighing 1,834 tons, was

moved with a consumption of but 7.7 pounds of coal per 100

tons per mile. The runs were made between West Albany and

De Witt, a distance of 140 miles.

The weight of the engine on driving wheels is 123,000

pounds, and the cylinders are 20 by 28 inches. The heating

surface is 2,110 square feet and the gi'ate area 30 square feet.

The boiler is not large in diameter, but it has an extended

wagon top and large heating surface for its size. The firebox

is 9 feet long and on top of the frames, the width being 40%
inches. The crown sheet is supported by radial stays. Among
the minor features are the large (9 by 12) driving journals, the

extended piston-rods, which have made so good a name for

themselves on this road, the very light pilot, and on the tender

the suspension of the springs by links.

The information concerning the performance of this engine

is incomplete without a statement of the grades, and we expect

to show the profile of the road between West Albany and De
Witt and some interesting indicator cards in a future issue.

Until then we can only say tliat the grade line is undulating,

and some of the curves are sharp. The new engine was de-

signed to increase the average train loads on this division by

25 per cent, over those hauled by 19 x 26-inch mogul engines

now used, and the heavy trains hauled in these tests are about

40 per cent, above the ordinary work done by the old engines.

The new engine is able to haul 2,400 tons of paying load on

this division, which is much better than the best work of the

older design.

Records of six trial trips and general information pertain-

ing to the engine are given as follows:

(It should be noted that the relatively high fuel consump-

tion for the trip of September 28 was due largely to a 50-mile

head wind.)
General Dimensions.

Gauge 4 feet Hi inches
Fuel Bituminous coal
Weig-ht in working- order 142,2(10 pounds

" on drivers .,.. 123,000 pounds
Wheel base, driving 15 feet 2 inches

" rigid 15 feet 2 inches
" " total 23 feet 3 inches
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Schenectady Mogul Freight Locomotive— ^'ew York Central & Hudson River H. R.

Cylinders.
Diameter of cylinders 20 inches
Stroke of piston 28 inciies

Horizontal ttiicl^nPES of piston iV2 inches and 5 inclies
Diameter of piston rod 3% inches
Kind " " paclting Cast Iron
Size of steam ports 18 inches by VA inclies
" " exhaust " IS inches by 2% inches
" " bridges IH inch

Valves.
Kind of slide valves American balanced
Greatest travel of slide valves 5% inches
Outside lap " " " % inch
Inside " " " " 3^4 inches
Lead of valves in full gear inch. 1-16 inch lap front and back

Wheels. Etc.
Diameter of driving wheels outside of tire 57 inches
Material " " " centers,

Main cast steel F. & B. steeled cast iron
Tire held by Shrinkage
Driving box material Gun iron
Diameter and length of driving Journals,

9 inches diameter by 12 inches
" " " " main crank pin journals,

(Main side. 6^:4 inches diameter by 5J4 inches)
6 inches diameter by 6 inches

" " " " side rod
Front. 5 inches diameter by 3% inches
Back, i inches diameter by Z% inches

Engine truck, kind 2 wheel, swing bolster
" " journals SVt inches diameter by 10 inches

Diameteir of engine truck wheels 30 inches
Kind

Krupp steel tired cast iron spoke center
Boiler.

Style Extended wagon top
Outside diameter of first ring 62 inches
Working pressure ISO pounds
Material of barrel and outside of firebox Carbon steel
Thickness of plates in barrel and outside of firebox.

11-16 inch, % inch, 9-16 inch, 1,4 inch and 7-lfi inch
Firebox, length lOS inches

width 40% inches

Firebox, depth Front, 7S'/4 Inches; back 66% Inches
material Carbon steel

" plates, thickness Sides. 5-16 inch; back, 5-16 inch;
crown, H inch; tube sheet. Vi inch

water space.
Front. 4 Inches; sides. 3% Inches; back. 3>,4 Inchea

crown staying Radial stays, 1 inch diameter
stay bolts 1 Inch diameter

Tubes, material Charcoal Iron
number of 310

diameter 2 Inches
length over tube sheets 12 feet Inches

Heating surface, tubes 1,934.24 square feet
water tubes — square feet

" firebox 176.6 square feet
total 2.110.84 square feet

Grate " 30.3 square feet
style Rocking

Ash pan " Sectional with dampers front and back
Exhaust pipes Double, high

" nozzles 3^4 inches, 3V4 inches and 3?4 inches diameter
Smoke stack, inside diameter 16^4 inches

top above rail 14 feet 8 inches
Boiler supplied by Two Nathan & Co. Monitor No. 10 injectors

Tender.
Weight, empty 38,700 pounds
"WTieels. number of 8

diameter 30 inches
Journals. " and length 414 inches in diameter by 8 inches
"Wheel base 15 feet 10% inches
Tender frame 6% inches by 4 inches by % inch angle iron

trucks 4 wheel, wood bolster, side bearing. N. Y. C. style

Water capacity 4,500 U. 8. gallons
Coal " 10 tons
Total wheel base of engine and tender 50 feet 4% inches

Special Equipment.
American brake on all drivers, operated by air.

Westinghouse automatic air brake on tender and for train. JVi-inch

air pump.
2 3-inch mufBed safety valves.
Gould coupler at front of engine and rear of tender.
1 16-inch round case headlight.

Record of Six Trips Between West Albany, and;De Witt.

Pate. September 28. September 29.
Terminal points W.A. to D.W. D.W. to W.A.
Weather Windy Fair
Condition of rail Good
Temperature atmosphere
Steam pressure 177 177 5

Elapsed time 10 hr. 12 min. 10 hr. 57 min.
Detentions, number of 5 6
Running time 9hr.l0min. 9hr. 6min.
Average speed, miles per hour 15.17 15.27
Number cars in train 91 It 1 load 21t. 711oad
Loaded weight train, tons 1,441 2,838
Number tons hauled 1 mile 200,299 391.482
Gallons water used, actual 13,781.6 14,138.2
Pounds water used, actual 114 846.6 118,295
Pounds water used iu run 110 646 114,035
Pounds coal used, actual 17,0S0 16,890
Pounds coal used in run 16,480 15,280
Pounds CO al per car per mile . .. 1.29 1.52
Coal consumed per 100 tons, hauled 1 mile 8 2 2.87
Tons hauled 1 mile per pound coal 12.1 2o.8
Tons hauled 1 mile per pound water 181 3 16
Average evaporation per pound coal, actual 6.72 7.00

H — h Equals 1.17 aver-
Factor of evaporation age taken for

963.7 aU
Equivalent evaporation from and at 212 degrees
per pound coal 7.86 8.19

Percent moisture.. 1.5 in coal as weighed
Equivalent evaporation per pound dry coal,
avcraj?e -. 8.28

September 30.

W.A. to D.W.
Fair
Good

58
178.5

10 hr. 24 min.

8 hr. 55 min.
15.62

112 It. lload
1639

227,821
15.1117.

8

12.1.1,^.3

120.9.T6.3

18.280
17.680
1.13
7.7
12.8
1.88
6.84

8.00

October 1.

D.W. to W.A.
Fair
Good
67

178.5
12 hr 5 min.

8
10 hr. 3 rain.

13. K3
1 It. 81 load

30Ki
425.757
16.133
136.911
132.541
18.300
17,700
1.55
4.1
24

3.21
7.48

October 3.

W.A. to D.W.
Fair
Good

70
179

11 hr.31min.
6

9 hr. 19 min.
14.2

126 It. 1 load
1834

251.926
16.839.8
140.331 7
136.131.7
20,200
19,600
1.11
7.7

12.8
1.88
6.95

8.13

October 4.

D.W. to W.A.
Fair & Showery
Good & Slippery

72
179". 5

12 hr. 31 min.
6

6hr. 53 min.
14.04

lit. 85 load
3250

451.750
17.804.8
148 273.3
144.173.3
21.120
20.520
i.n
4.5
22
3.13
7.00

8.19
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CONSOLIDATION FREIGHT LOCOMOTlViilS, UNION RAIL-
ROAD (CARNEGIE SYSTEM).

Through the courtesy of the Pittslmrgh Locomotive Works
we have recoived particulars of two enormous locomotivos

whicli they have just completed for the tJniou Railroad, a part

of the Carnegie system. By referring to the tables published

on page 1 of our January issue and page 29(i of September of

the current volume, it will be seen that these have the distinc-

tion of being the heaviest locomotives ever built. They weigh

208,000 pounds on drivers, and the total weight is 230,000

pounds. The cylinders are 23 by 32 inches, the boiler is

straight with sloping back end and is 80 Inches diameter at

the front end, with other parts in proportion. The tubes are

21^ inches diameter and 15 feet long, the firebox being 10 feet

long and 3 feet 4'/t inches wide. It is 76 inches deep in front

and 69 inches at the back, the material being Carnegie

firebox steel. The front end is short, 68 inches, for such a big

engine. The firebox is on top of the frames and the springs

are over the driving boxes. The total heating surface is 3,322

square feet and the grate area 33.5 square feet. The driving

wheels are 5.4 inches diameter and are of "steeled" cast iron,

except the main wheels, which are of cast steel. The steam

ports are 20 inches long. The engines are single expansion

with extended piston rods.

The cylinders are of the half-saddle type, and the frame fas-

tenings are very long. A steel plate 1% inches thick and of

the same width as the bottom of the saddle, extends across the

engine and is bolted to the lower frames, and to this plate

as well as to the frames the cylinders are securely fas-

tened. Heavy bolts passing through the top frame bars

and the front and back of the saddle form additional

transverse ties, and relieve the saddle casting from tensile

strains. Longitudinal strains usually transmitted to cylin-

ders through the frames are largely absorbed by the use of a

casting extended from the bumper beam well up to the saddle,

securely bolted to the top and bottom front frames. This cast-

ing also acts as a guide for the bolster pin of the truck. This

method of relieving cylinders of longitudinal stress was intro-

duced by the Pittsburgh Locomotive Works nearly two years

ago. and has proven, in practical use on a large number of

locomotives, to be of great value in reducing breakage of sad-

dle castings. The photograph shows three rows of bolts fast-

ening the saddle to the smoke box. The frames are 4% inches

wide and have been cut from rolled steel slabs made by the

Carnegie Steel Company and weigh 17,160 pounds per pair,

finished.

The Union Railway, for which the locomotives have been

constructed, is a part of the Carnegie system, connecting the

Duquesne Furnaces. Homestead Steel Works and Edgar Thom-
son Steel Works, and extends, nominally, from Munhall to

North Bessemer, Pa., a distance of about 12 miles. Some four

miles of the line has a grade 70 feet per mile, while about 2,000

feet, from a point commencing at the yards near Edgar Thom-
son Steel Works, and passing up over the line of the Penn-
sylvania Railroad and ending at the foot of the 70-foot incline,

there is a grade of 2.4 per cent. The locomotives are being

operated daily upon this line, and steam freely, and, so far,

appear not to be extravagant in the use of fuel and water.

We hope soon to give some figures showing fuel and water
consumption and tonnage hauled on the grades.

The following table gives the chief dimensions of the design

in convenient form:

General Description.

Type Consolidation
Name of builder Pittsburgh Locomotive Works
Name of operating- road Union Railroad
Gauge 4 feet S^ inche.s
Kind of fuel to be used Bituminous coal
Weight on drivers 20S.0OO pounds" truck wheels 22.IXK) pounds

total 230.(Xin pounils
of tender loaded 104,CHXi pounds
total of engine and tender 334,1X10 pounds

Tractive power 63,292 pounds

Thickn
Crown
Dome.
Safety
Water

Dimensions.
Wheel frase, total, of engine 24 feet Inches

" " driving la feel 7 inches" " total (<-nBlne and tender) 54 feet 'J'/i InchCB
Length over all, engine 39 feet n% Inches

" total (engine and tender) 05 feet 3',i. inches
Height, center of boiler above rails 9 feel 3% Inches

" of stack above rails 15 fe<rl (i Inches
Heating surface, llrebox 205 s'luare feet

" " tubes 3,110 5 square feet
total 3,322 sriuare feet

Grate area 33.5 square feet

Wheels and Journals.

Drivers, number 8
diameter 54 Inches

" m:iterial of centers Steeled cast Iron
main " Cual steel

Truck wheels, diameter 31) Inches
Journals, driving axle, size 9 by 12 Inches

truck " " 6 by 10 Inches
Main crank pin, size 7 by 7 Inches

Cylinders.

Cylinders, diameter 23 inches
Pl.ston, stroke 32 Inches

rod, diameter 4V4 Inches
" and valve stem packing Metallic

Main rod, length center to center 9 feet 10'/<> inches
Steam ports, length 20 inches

width \% Inches
Exhau.st ports, length 20 Inches

width 3H Inches
Bridge, width 1V4 Inches

Valves.

Valves, greatest travel 6 Inches
outside lap 1 Inch

" inside lap or clearance Inch
lead in full gear 1-16 Inch

Boiler.

Boiler, type of Straight with sloping back end
working pressvire 200 pounds

" material in barrel Carnegie steel
" thickness of material in barrel % Inch

diameter of barrel at front sheet 80 Inches
" ' throat " 83M; inches

back head 74% Inches
ess of tube sheet % Inch
sheet supported by stays 1% inch diameter
diameter 32 inches
v.alves: two 3 inch open pops and one 3 Inch muffler.
supplied through two No. 11 injectors.

Tubes.

Tubes, number 35E
" material Knobbled charcoal Iron
" outside diameter 2\i inchet
" length over sheets 15 feet inches

Firebox.

Firebox, length 10 feet inches
" width 3 feet 4V4 inches
" depth, front 76^ inches

back 69 7-16 inches
" material Carnegie firebox steel

thickness of sheets, crown 7-16 inch
" " " " sides and back % inch
" " " " tube 14 inch

brick arch Supported on studs
" water space, width.

Front, 4 inches: sides, 4 inches; back, 4 inches
Grates, cast iron, rocking pattern.

Smokebox.
Smokebox. diameter 83^4 inches

length from tube sheet to end ^% inches

Other Parts.

Exhaust nozzle Single
" diameter 5% inches
" distance of tip below center of boiler 5% inches

Netting, size of mesh 2 by 2 inches
Stack Taper

" least diameter 17 inches
greatest " IS inches

" height above smokebox 2 feet 9 inches
Track sander Pneumatic
Power brake, Westinghouse, American.

'tender.

Type With swivel trucks
Tank capacity, w.iter 5.000 gallons

" " coal 10 tons
Kind of material in tank Carnegie steel
Thickness of tank sheets 14 inch and 5-16 inch
Type of under-frame Steel channels
Tjpe of truck Diamond
Truck bolster Rigid
Type of truck springs Doule elliptic
Diameter of truck wheels 33 inches

and length of axle Journals 5 by 9 inches
Distance between centers of journ.als 76 inches
Diameter of wheel fit on axle 6% inches

of center of axle 6% inches
Length of tender frame over bumpers ^ feet 11K inches

" Tank 20 feet 6 inches
Width " " 9 feet 8 inches
Height of tank, not including collar 56 inches

" " " over collar 68 inches
Type of back drawhead M. C. B. coupler
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LOCOMOTaVE DESIGN

-

-THE WORKING STRESS OF MA-
TERIALS.

By Francis J. Cole.

Piston Rods.

The weakest part of a piston rod, and, consequently, where
fractures usually occur, is at the crosshead connection. This

can be accounted for by the reduced size ot the taper part fit-

ting in the crosshead, the cutting away of a portion for the

key-slot, and the fact that a large percentage of crossheads
are unbalanced and not symmetrical in weight, taking the long-

itudinal axis of the piston rod as a center. A bending stress

in the rod at C, Fig. 1, is produced by the acceleration and
retardation of the unbalanced weight at A, which is not en-

tirely resisted by the guides, even when they are closely lined

down with but little lost motion between them and the cross-

head block. In cases where considerable lost motion exists, the

entire bending stress has .to be resisted by the piston rod at C.

The form of rod which is probably used on more locomotives
than any other design is shown in Fig. 2. The body is cylin-

drical, without collars at either end, its diameter being from
% to % an inch more than the reduced taper fits on the ends.

The main reason for the popularity of this type and its vei-y

extensive use, is that glands, bushings and packings can be
used without cutting In two parts, in order to slip over a col-

Laird crossheads (unbalanced), 314-inch iron rods reduced to

3 inches in crosshead fit, breakages sometimes occur. Net

50,240

area ot key-way, 4. 09. Stress per square inch = =
4.69

10,712 ponnds. *

As a general thing, it will be found that the stress taken

at the weakest point—^the key-way in the crosshead—will

often run up to 12,000 or 13,000 pounds per square inch.

Breakages are very common here, nearly always resulting in

broken cylinder heads and flanges. Apart from the stress due

to the steaiu pressure, the method of fastening the piston rod

to the crosshead by means of a taper key driven to place has

a tendency to overstrain the metal at the key-way and start

incipient cracks, which, in time, are likely to extend and
result in the breakage of the rod. In driving down the key

the metal at A, Fig. 4, is compressed and thai; between the

points B and C, is stretched. In extreme cases, where the

key is driven with too great force, this may cause a crack

to start in the key-way. A method of securing piston rods

which has the advantage of not causing an initial stress by

driving in the key is shown in Fig. 5. Here the compression

caused by the key is taken up by the shoulder at the small

end, and the metal in the key-way is not unduly stretched.

It is an old idea, lately revived, and now undergoing a period

Fig. 3.

Diagrams of Locom

lar, the supposition being that the rod is worn out, when
turned down or trued up, to a diameter equaling the large

diameter of the crosshead fit. A much better form is shown
in Fig. 3, which, by the use of collars at the ends, the taper

crosshead and piston fits, may be sufiiciently large without un-

duly increasing the weight of the rod.

Piston rods are subjected to tensile, compression, and, where

an unbalanced crosshead is used, to bending stresses. The
ends, however, which are fitted into the crosshead and piston

head, are in tension only, the compression being taken up by

the collar and taper fit and absorbed before the weakest part

which is cut away for the key-slot is reached. The conditions

for alternating strains need not then be considered for the

ends, but only for the main part or body of the rod. The
working stress per square inch of net area through the key-

way or at the root of the thread should be 9,000 pounds for

steel and 8,000 pounds for iron rods. Assuming that first-

class material is used in both cases, steel of 75,000 to 90,000

pounds and iron of 52,000 pounds, the factors of safety would
be:

75,000 52,000
- = 8.33. Iron = 6.50.

Fig. 5,

The expense of boring the crosshead and
however, slightly more than the ordinary

Steel

9,000 8,000

Among some memoranda of actual failures which came
under the writer's personal observation are these notes: On
passenger engines, with 18-inch diameter cylinders, steam
pressure 160 pounds, balanced crossheads, 3-inch diameter

iron rods reduced to 2% inches in the crosshead fit, breakages
are frequent. Net area at key-way, 3.10. Stress per square

40,640

inch = — = 13,110 pounds. On consolidation engine.^;.

3.10

with 20-inoh diameter cylinders, 160 pounds steam pressure.

Fig. 4.

otive Piston Rods.

of resuscitation,

fitting the rod is,

form.

The table which is given below is based on a working stress

of 9,000 ponnds for steel and 8,000 pounds per square inch for

iron rods. The key-ways are from 5-16 inch for 1^^ inch

diameter of rod to % inch in -nidth for 3% to 4 inches di-

ameter of rod. In locomotives the stress which the rod has

to resist should be taken as the area of the piston, multiplied

by the maximum boiler pressure, without any deduction for

the pressure of the exhaust steam on the other side of the

piston. In single expansion engines this often does not

amount to more than four or five pounds. In compound en-

gines, of either the two or four-cylinder types, while the high

pressure cylinder would show a considerable difference be-

tween the gross and the net actual unbalanced pressure on

the piston rod when working as a compound, yet nearly all

types, as at present constructed, are arranged to work as

single expansion engines in starting, switching, and at other

times when it is desirable to develop an unusual tractive

power. The area of the piston, multiplied by the boiler pres-

sure, should be used for single expansion and for the high-

pressure cylinders of compound locomotives, and the maxi-

mum receiver pressure for compound locomotives. A suitable

diameter of rod for either iron or steel can then be selected

from the table. If the stress is kept within the limits named
for the ends and the body of the rod is made the same size or

larger than the dimension A, or the crosshead fit, it will be

found that no other calculations as to the strength of the rod

as a strut to resist buckling or bending are necessary, as the

amount of metal in the body is more than sufficient for this

stress.
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The shearing stress for the steel key, or cotter, securing

the rod to the crosshead, should be from ],5,000 to 17,000

pounds calculated for single shear, oi- twice those figures for

double shear. If steel of 75,000 to S5,0OU pounds tensile strength

which has sufficient elongation to insure its toughness, say,

18 to 20 per cent, in 4 inches, the higher figure can be safely

used for widths of % Inch or more. In case the keys are

made of much softer steel—in the neighborhood of 65,000

pounds—the lower figure would be more suitable. It may be

remarked, however, that the harder steel is better adapted for

this purpose. Its use would indicate a better appi-eciation of

this grade of material for work wliich must resist deforma-

tion in "keying up" and removing when the rod is discon-

nected, and tor the bending stresses to which the key is sub-

jected.

From a large number of different types of engines in actual

service the shearing stress per square inch In single shear has

been found to run from 9,000 to 22,617 pounds. The latter, how-
ever, is an exceptional case, 19,000 or 20.000 pounds being other-

wise the outside figure, while the former is only found on very
small engines. A noticeable tendency, however, to make the
sizes entirely too large can be observed and out of all propor-
tion on small engines, and to approach, without due regard to

the stresses produced, the limit of safety in engines with cylin-

ders of large diameters and high steam pressures. The bearing
values in the key-way and on the key, figured from the sizes

given in the table, range from about 16.000 pounds per square
inch for the small sizes to 25,000 pounds for the largest. The
latter figure is well within the limits of crushing: and rapid
wear for steels of the harder grade mentioned.

Toper ^10 1^

Diameter

^
Least
Dia.
of

Rod.
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COnnUNICATIONS.

THE METRIC SYSTEM,
AS VIEWED BY AN AMERICAN IN RUSSIA.

Editor "American Engineer:"

I have read with intea-est Mr. Graf.strom's article on the metric

system, and Professor Mendenhall's supplement to it in the Sep-

tember number of your journal (pages 289 and 244). and consider

them very timely. The general adoption of the metric system

by the manufacturing establishments of the United States is

no longer solely a question of academic speculation or purely

scientific interest, but, in view of the large and increasing ship-

ment of American machinery into countries where the system

is in gere'nal use, it must be regarded as a live and important

issue, which will, I feel confident, gradually force itself into

such prominence that it must eventually be accepted. It has

been my fortune during the last three years to have had a good

deal to do with the management of large works Where the

metric system is used to a very great extent, but where the

English units are also employed on some classes of work. For

example, the diameter and pitch of all screw threads are fig-

ured in inches and fractions of inches, because the Whitworth

system is in general use in the country, and our customers re-

quire us to conform to it. Having had practically no experience

with the metric system until comparatively recently, many pre-

ceding years of intimate acquaintance with the two-foot rule

probably made me somewhat biased against the millimeter and

its multiples; but from almost the conrmencement of the time

when I was called upon to work w"ith the metric units my ex-

perience has been uniformly satisfactory. Calculations in the

drawing-room are facilitated, strings of figures are more easily

checked over, the rules of arithmetic are more readily complied

with, and, most important of all, mistakes due to misreading of

drawings in the shop are less frequent. The fact of there being

two systems of measurement in the shop causes little or no

trouble, and, certainly, it that is the case here, there would

not be, to say the least, any more in an American establish-

ment. It, therefore, seems to me that any opposition to the

adoption, generally speaking, of metric standards in manufac-

turing concerns for everything, except possibly screw threads,

is based either on prejudice, insufficient acquaintance with the

working of the system, or from an exaggerated idea of the diffi-

culties to be encountered and overcome while making the

change from duodecimal to decimal standards.

Tlie fallacy of the contention not infrequently met with, that

because Great Britain has been the world's principal machine

provider for so many years, wihile steadfastly rejecting the

metric system', it is uncalled-for and unnecessary to suggest

any change in its system of metrology. Is so patent to an in-

telligent student of the international exchange of commodities

that it seems almost incredible to find this discredited theory

still seriously advanced, even by those who fail to appreciate

the fact that times change, and unless we change with them, so

much tlie worse for us. Great Birltain's commanding position

in trade was attained solely because she could furnish foreign

nations with what they wanted in quantities, in quality, or at

prices which practically allowed of no competition, and her

system of metrology had absolutely no bearing on the matter.

Within the last ten years, however, conditions have wonderfully

dhanged. The United States, Germany, France and Belgium
have all become commercial powers of magnitude; competition

has been rendered very keen, and Great Britain has found that

the methods of 25 years ago will not meet the require-

ments of to-day. In other words, she has begun to realize what
an enormous difference there Is between trade that came of

itself and trade that has to be souglit out. One reason for the
relative falling off of British commerce has been the lack of
adaptability of the manufacturers, tlie disinclination to change
types or styles to suit special conditions. Cannot we leaii-n a
lesson from this?

American machinery has been shipped to Europe in large
quantiUes during the past two or three years, and has, on the
Whole, made an excellent impression. But this market, like all

others, must be cultivated carefully and assiduously, and one
of the instFuments of cflltlvation must be to fall in with the cus-
tomers' wishes and requirements as fully as possible.

It would, of course, be foolish to assert that, because nearly

all American manufacturers use the inch and foot in their Shops
and in their catalogues and give the weight of shipments
in pounds, they are, therefore, going to have extraordinary dif-

ficulty in doing business with what I nray call the metric coun-

tries of Continental Europe, whicli comprise about all there are,

as well as that vast territory just opening up. Asiatic Russia; yet,

I feel it would be a distinct advantage if all weights, dimensions,

etc., submitted w-ere given in metric units, and from now on
every little point will count. If, then, it is going to be advan-
tageous to work in the metric system for a large foreign trade,

why should not the same system be applied at home? There are

no insurmountable obstacles in the way.
W. F. DIXON,

Chief Engineer Sormovo Company.
Locomotive Department, Nijni-Novgorod, Russia, Sept. 12th,

1S9,S.

THE DUMMY COUPLING.

Editor "American Engineer":

There is undoubtedly truth in many of the things that you
say on the subject of the dummy coupling on page 341 of your
October issue. I am somewhat in doubt myself, considering

both sides of the question, whether it is advisable to keep up
the dummy coupling or not. I surely think that the present

dummy coupling is worse than useless, as even when it is in

good shape it does not entirely exclude the dust. It is well

known that it is very difficult, and almost impossible, to ma&e
fi^ight trainmen hang up the hose. Furthermore, with the

largely increased equipment of air brake cars it will be proven
desirable to operate all air brake cars that are in trains, and
that being the case it is going to be the exception rather than

the rule to have hose hanging down in such shape that dust

can be collected. The present shape of the coupling is such

that when it hangs down there is no lodging place for dirt in-

side of the coupling; if grains of sand go in they will by jar of

the train drop out again. There have been several devices

brought out for automatically closing the opening. I think all

that I have seen, barring one exception, are likely to be a

source of as much trouble as they are benefit.

The one kind that I refer to is really by name and by make
a dummy coupling, and it couples up in the same manner as

an ordinary ci>upling, making an absolutely tight joint without

the use of a rubber gasket The Michigan Central Railroad

people have had considerable wtperience with a device of this

kind on their locomotives, and speak of it in high terms. I

understand that the Westinghouse Company have been con-

sidering putting a device of this kind on the market in the place

of their present dummy coupling.

For some reason there seems to be a quite general sentiment
to the effect that there is less use for the dummy coupling now
than there was formerly, owing to the proportionately small

number of air hose out of use when cars are in sei-vice. I ques-

tion whether the condition of triple valves will be very much im-
proved by applying an effective dummy coupling over that at

the present time with the hose hanging down, and with the

hose equipped with the latest style of Westinghouse couplings,

which leaves no lodging place for dire. On the whole, I think
the action of the M. C. B. Association was a wise one.

A. M. WAITT,
General Master Car Builder.

L. S. & M. S. Ry., Cleveland, October 10, 189S.

Editor "American Engineer":

I have read youi- editorial on the dummy coupler on page 341

of your October issue and I have given considerable attention

to this matter of the dummy coupler latterly, for the reason
that I am well aware that men in charge of the car depart-
ments of our large roads have abandoned its use.

This has led me to examine the condition of the hose that are

not hung up in the dummy coupling, and I do not find them as
clean as those which are hung up. In my opinion it is

merely a question of disciplining the men by obliging them in

all cases to hang the hose in the dumany coupling. One of
the strongest points raised by those abanidonlng the duin-my
coupling, as I understand, is that the men will not hamg the

hose up.

I believe that this is a vei-y useful addition to the brake
mechanism, and it the couplings are attached to a link, and
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that to an angle iron, and fastened to the cars properly, the Bas-

ket will find its bearing against the face of the dummy, and

not ltinl< the hose, but will give it a curve. Hantring the hose

up, as above, will exclude all foreign matter which will affect

the air brake mechanism.
If, however, the duminiy couplings are removed and nothing

substituted to cover the opening in the 'hose, more or less for-

eign matter will adhere to the inner tube of the hose, mos.t of

this foreign matter consisting of grit and fine sand. When the

hose are coupled together this foreign matter will follow the air

in the pipes and some will adhere to the strainers in the drain

cup and triple valves, and, if not cleaned often, they will clog up,

thus giving a slow action of the brakes, also a slow recharge of

the auxiliaries. Some of the grit will also pass through the

meshes of the strainers and cut the triple valve piston packing

rings more or less, also the cylinder packing leather. Soime of

this grit is likely to get into the engineer's brake valve, becom-
ing the cause of frequent repairs.

The kinking of the hose will shorten its life considerably, but

with the dummy coupling properly hung, and causing the hose

to curve, It will not cause the hose to depreciate enough to off-

set the extra expense of maintaining the brake mechanism with

the hose hung down and the dummy coupling removed.
J. T. CHAMBKRLAIN.

Master Car Builder.

Boston cfe Maine R. R., Boston, October 10, 1S98.

THE BREIAKAGE OF PISTON RODS.

Editor "American Engineer."

On page 340 of the October number of the "American Engi-

neer," there was an article about breakage of piston rods due
to the rocking of the crosshead, with some suggestions as to

making the piston rod flat at the crosshead end in order to

allow it to bend slightly without fracture. 1 enclose a blue

'~' r-S-") r—yw&^o

Articulated Crosshead-N. & W. Ry.

print showing what we consider to be a more desirable waj'

of obviating the difficulty.

In this design the wrist pin connects the rod and cross-

head center as usual, but the center itself is able to rotate

within the sliding portion of the crosshead, so that any rocking

of the latter would not be communicated to the rod, as a bend-

ing strain, the small amount of vertical motion being allowed

for in the vibrating cup of the metallic packing. This is ac-

complished by forming bosses or trunnions on the forged steel

center, which trunnions fit Into the side plates of the crosshead

in such a manner a.s to allow of a rotation of the latter Inde-

pendently of the center. The plates are bolted to and connect

the .s-hoes to each other. We have had a pair of such cross-

heads running for 18 months, and the only difUculty has

been a horizontal wear between the bosses and the side plates,

which has had to be taken up by bushing. If the plates and

trunnions were made thicker, this trouble would probably be

obviated, and we believe that the device would absolutely pre-

vent the breakage of piston rods from the causes assigned

in your article atoove referred to.

G. R. HENDERSON, Mechanical Engineer,

Norfolk & Western Railway.

Roanoke, Va., October 10, 189S.

[The design of crosshead referred to by Mr. Henderson was

illustrated in the "American Engineer," June, 1897, and owing

to the Interest In the subject, and Mr. Henderson's testimony

after the experience of an additional year, we reproduce the

engraving.—Editor.]

LOCOMOTIVE GRATES.

Editor "American Engineeer":

I have read with great interest Mr. M. N. Forney's admirable

article entitled "Locomotive Grates" In the current issue of the

"American Engineer." and I hope that Mr. Forney will favor

your readers with more articles of a similar character in the

near futme. The statement of the general problem confronting

the locomotive designer in the matter of obtaining, within the

available limdits of weight and space, the most efflclent boiler for

a given locomotive. Is excellent; as is also the explanation of

the causes which render a relatively small grate area, laxge

heating surface and large cubical contents of fire-box, conducive

to the best evaporative efficiency of a locomotive boiler.

The design of grate which Mr. Forney illustrates apparently

possesses an important advantage over the ordinary tj-pe from

the standpoint of fuel economy, provided it develops no ob-

jectionable features in service, such as warping of the bars, be-

coming inoperative through the lodgment of cinders and clink-

ers, and provided, also, that enginemen can be induced to use

it as intended, which, judging from their habitual neglect of the

damper as a draft regulator, appears somewhat doubtful. How-
ever, this last is a matter of discipline, not a mechanical defect.

The following possible objection to the device occurs to me,

but I mention it merely as a suggestion. If a locomotive

equipped with the above type of grate is operated for the

greater part of the time -with a considerable portion of Its grate

area non-effective, and it is only occasionally necessarj' to util-

ize the entire grate area for active combustion (for instance,

assume a road with severe adverse grades, separated by long

streitches of comparatively level track), it seems probable that

during the foa-mer period the fire above what Is virtually a dead

plate would die out, and that, consequently, a good deal of dif-

ficulty might be experienced by the fireman in again bringing to

incandescence, particulajrly with poor qualities of coal.

Whether or not this objection Is valid can. of course, only be

satisfactorily determined by am experiment although some
opinions may be formed by those having had experience with

dead plates, as ordinarily applied; but in any event the de\'lce

appears well worthy of trial upon a locomotive, and I hope to

see it tried.

EDWARD D. COSTER,
Assistant in Mechanical Engineering. Columbia University.

New York, Oct. 7, 1898.

The use of oil as a scale remover in steam boilers is treated

in an article in a recent issue of "The Locomotive," the con-

clusions of which are summed up as follows: Mineral oil is

often useful for the prevention or removal of scale, when it is

properly applied; in the prevailing method of introduction, it

gives good results in many cases: but when it has not proved

as effective as desired, we recommend that the boiler be dried

out and that the kerosene be sprayed upon the plates and tubes.

It Is important to avoid the use of open lights in or about a

boiler that is being so treated; incandescent electric lights are

the safest to use. Finally, kerosene is very serviceable for

removing lubricating oils from plates and tubes.
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PRESSED STEEL BODY AND TRUCK BOLSTERS.

PENNSYLVANIA STANDARD.

Designed at Altoona and Built By the Schoen Pressed Steel Co.
for the Vandalia Line.

Through the courtesy of Mr. W. C. Arp, Superintendent of
Motive Power of the Terre Haute & Indianapolis Railroad,
the Vandalia Line, we have received the drawings of the new
body and truck bolsters for 80,000 and 100,000 pounds capacity
cars, from which a number have been built. The truck, with
the exception of the axle, is for use under cars of both of the
above-mentioned capacities. The design was made by th°
motive power department of the Pennsylvania Railroad at Al-
toona, and is the standard of that road, and the Vandalia
Line, being a part of the Pennsylvania system, is using the
same standards. The axle shown is the recent M. C B design

Partial End View of Truck.
-xi-

Truck Bolster.

c
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LOCOMOTIVE STAYBOLTS.

The difficulties with broken stay bolts do not decrease, and

there is more anxiety concerning them as the use of high pres-

sures increases. We have endeavored to keep pace with this

subject, and are forced to the conclusion that the only remedy

for broken staybolts is to use stayless boifers, and this may yet

be done. The pressing question is, how to reduce the present

difBculties.

The form of the firebox, its depth and the lengths of the stay-

bolts have very important influences, and some rather conclu-

sive information on this subject has been gathered in a com-

parison of three different forms of fireboxes on three classes of

engines on the Chicago & North Western Railway. The first.

used in a district where the water was excellent and much
better than that for the other engines. The crown bar fire-

box did not make a bad record, and the big, shallow firebox

made the best of all. There are at least two reasons to ac-

count for these results, and we think them important. The
water space should be enlarged as much as possible. In order
to increase the length of the staybolts and to increase their

flexibility, and the depth of the firebox, from the beginning of

the shorter bolts, should be as little as possible. Shortening
the sides will decrease the expansion and contraction, which is

believed to be one of the most destnactive influences that stay-

bolts have to encounter.

The distribution of the broken bolts in the different classes

of engines is given in the table, and it will be noted that

Class C-5, Class C-5. Class A.

Effect of Firebox Construction on Staybolt Breal<ages.

class C 5, has a crown bar boiler, carrying 150 pounds of steam,

and has deep and narrow water spaces. The second Is class

C 6, with radial stays and a deep firebox with narrow water

spaces, carrying ISO pounds of steam. The third, class A, Is the

largest boiler used for this service, and until very recently the

largest on the road. The class A locomotive was illustrated in

our issue of January, 1896, page 4. It has a shallow firebox on

top of the frames, and carries 190 pounds of steam. The three

designs may be compared by means of the diagrams, which we
reproduce to approximately the same scale, and in order to

see the effects of the form, the relative depths of firebox and
width of water leg should be noted. The class C 5 firebox is

72 inches long, the class C 6 is 74 inches long and the class A
96 inches long, inside. The length probably exerts some influ-

ence on the number of broken staybolts, but it does not seem
likely that this would make much difference in these three

boxes. The largest box would have more staybolts if it were

of the same style and depth as the others, but in this case the

number of staybolts was about the same in all classes.

A careful record of the broken staybolts for all engines is

kept, and that for 18 class C 5, 10 class C 6 and 24 class A en-

gines for six months shows the following:

Class C 5, 124 staybolts broken, or an average of 7 per engine;

class C 6, 226 broken, or an average of 22.6 per engine, and

class A, 32 broken, or an average of 1 1-3 per engine. It is in-

teresting to note that the breakages on the class A engines

were confined to 4 engines, 20 of the engines being entirely free

from them for the entire six months. These fireboxes were

not as long in service as the others, but the ages are not far

different and are not believed to have made the compai-ison

in the least unfair. The same may be said of the mileages.

There were six out of IS of the class C 5 engines free from
breakages, and only three out of the 10 of class C 6.

The class C 6 firebox, which is small, with radial stays, made
the poorest record, notwithstanding the fact that they were

the front sheets have the smallest numbers. The back sheets

have nearly as many as the side sheets.

SUMMARIES.
Number of

Class. Engrines. Front. Back. Right.
A 24 8 7 9

C5 18 9 34 45

C« 10 14 71 73

Left. Total.
32

124
226

The fact that there were 20 of the first class with no breaks

and 6 of the second and 3 of the third, is curious, and it would

be valuable to know why these did not show some broken.

There did not seem to be any evidence of different conditions

in these cases, and we do not know the reason.

THE ANTI-SCALPING MOVEMENT.

An antl-scalping campaign was Inaugurated at a meeting held

in Chicago Octot>er 6, called by the directors of the National

Association of Merchants and Travelers. By a unanimous reso-

lution it was decided to appoint a central anti-scalping com-

mittee, with sub-committees in every large city to push the

antl-scalping movement to a conclUBion. Able addresses were

given by Mr. Paul Morton of the Atchison, and Mr. Geoi^e H.

Daniels of the New York Central. Mr. Morton characterized

scalping as "commercial savagery," and it could not be honestly

conducted. He deplored the prevalence of legislation adverse

to railroads, and showed that the interests of the roads were

identical with those of the people. Scalping was one of the re-

forms most urgently needed.

Mr. George H. Daniels was introduced as the "father of the

anti-scalping movement in the United States." He was glad

to see the organization of business men take up the work, and
the result of co-operation with the railroads in this movement
was sure to benefit the whole traveling public. A number of

men well known in the business world spoke in plain, strong

terms in favor of squelching the scalpers, the resvilt being th»

passage of the resolutions already referred to. The movement
is gaining strength continually, and it is evident that the scalper

must go.
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In this issue will be found the views of Mr. W. P. Dixon,

Chief Engineer of the Locomotive Department of the Sor-

movo Works at Nijni-Norgorod, Russia, upon the metric sys-

tem in its effect upon our foreign trade. These are formed in

the light of European opinion of American machinery, and

his opportunities for understanding the commercial import-

ance of the subject are unusual. Mr. Dixon is an American

and well known to many of our readers. He puts the matter

on a commercial basis, and believes that our trade with metric

countries will be benefited by the use of units that are most

convenient to the customer. The export trade will not stop

]f English units are adhered to, but if it may be Increased by

so easy a method the business sagacity of our own manufac-

turers will not fail to accept the necessity for using metric

units in business with metric countries. Mr. Dixon says or

England: "She has begun to realize what an enormous dif-

ference there is between trade that came of itself and trade

that has to be sought out. One reason for the relative falling

off of British commerce has been the lack of adaptability of

the manufacturers, the disinclination to change types or

styles to suit special conditions. Cannot we learn a lesson

from this?" The lesson is that it will pay to use metric units

in catalogues, correspondence and designs for that trade. If

this leads ultimately to the general adoption of the same units

at home the situation will be simplified. Manufacturers will

undoubtedly be glad to have the benefit of Mr. Dixon's ex-

perience.

Special Notice.— 4s the American Engineer, Car Builder
AND Railroad Journal is printed und ready tor mailing on
the last day of the month, correspondence, adverlisements, etc.,

intended for insertion must be received not later than the 20th

day of each month.

Contribntioiis.—^riicies relating to railivay rolling stock con-

struction and management and kindred topics, by those who
are practically acquainted with these subjects, are specially

desired. Also early notices of official changes, and, additions of
new equipment for the road or the shop, by purchase or construc-

tion.

To Subscribers.— T/ie American Engineer, Car Builder and
Railroad Journal is mailed regularly to every subscriber
each month. Any subscriber who fails to receive his paper ought
at mice to notify the postmaster at the office of delivery, and in

case the paper is not then obtained this office should be notifed,

so that the missing paper may be supplied. When a sub-
scriber changes his address he ought to notify this office at

once, so that the paper may be sent to the proper destination.

Thepaper may be obtained and subscriptions for it sent to the

foUoiving agencies: Chicago, Post Office News Co.. 217 Dearborn
Street. London, Eng., Sampson Low, Marston & Co., Limited
St. Vunstan^s House. Fetter Lane. K O.

The dummy coupler for the air brake equipment of freight

cars was discussed editorially last month, and elsewhere in

this issue will be found some expressions of opinion on the

subject from the men who know. One of our correspondents

is very sanguine about the equipment of all cars with air

brakes in the near future. There is good reason to believe

that some of the trunk lines will soon have all of their

cars so fitted, but there are comparatively few roads having

the necessary facilities for storing and inspecting air brake

cars, and these must be provided before the cars are all

equipped. This will take time. Furthermore, the law does

not require all the cars of freight trains to have air brakes,

and there are good grounds for thinking that the interval be-

tween the present condition and total equipment will be a long

one, although the brakes will in time be applied to all cars.

During this interval there will be a great deal of mixing of

cars with and without air brakes, and it is apparent that a

good dummy coupler will be useful for some years. What Mr.

Waitt says" about the dirt dropping out of the new couplers

is true, but it must be remembered that comparatively few
freight cars have this coupler, and there will always be

trouble with ice when air hose is allowed to hang.

MUST THE DISTANT SIGNAL GO?

Signal engineers and others have for a long time been dis=

cussing the usefulness and the dangerous character of the

distant signal, yet no conclusion seems to be reached, and

it will be interesting to see how long it will continue. One

recommends doing away with these signals altogether, sub-

stituting a fixed sign-board to indicate the approach to an in-

terlocking plant. He considers the function of the distant sig-

nal to consist in merely indicating the location of a danger

point. He also believes that the distant signal as now gen-

erally used is a source of danger. Another would continue the

signal, but would locate it 3,000 feet, or more, back from the

home signal, and would require trains to pass it under control

and maintain a relatively slow speed up to the home signal.

This would delay all trains passing such signals, and in order

to lessen this objection the distant signal would be used only

where the view of the home signal is obscured.

These views seem to be unprogressive. They do not cover

what may be called the primary principles of railroad signal-

ing, namely, to promote high speeds with safety. Instead of

delaying trains, signals should enable them to run faster and

with safety. The distant signal itself is innocent enough. It is

misused and needs to be safeguarded. This signal is required

at all interlocking plants which are passed at high speeds. It

should be located a suflicient distance from the home signal

(1,200 feet is not enough for all cases); it should be kept in

perfect adjustment and repair, and it should be connected to

electric locks on the route governed by the signal. It is most

important that the signal should be used and not abused, as is

now too generally the case. If it is safeguarded in this way,

it is hard to conceive how the distant signal can be anything

but what it is intended to be—a help to trains and an element

of safety.

STEEL FOR AXLES, CRANK PINS AND PISTON RODS.

Steel vs. iron for axles, crank pins and piston rods is an

old story, the prejudice against steel having operated to de-

lay its use by many as long as possible. At first steel was a

very uncertain material, likely to fail, and generally unsatis-

factory. Besides the matter of chemical composition, always

an important one, those of manufacturing methods and fiber

stress, both internal and external, have been studied, and now
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steel parts which have been specially treated to correct the

faults of cnnstitution and manufacture may be had and used

with confidence. The word prejudice is used advisiMlly, be-

cause there is even now a tendency to remember early and

unfavorable experience, with a danger of overlooking the Im-

provement in steel.

In European practice steel has almost entirely replaced

iron tor axles, and good wrought iron is becoming so difficult

to obtain as to compel the use of steel whether desired or

not. The cost of the special steels is said to be greater than

that of iron, but this is not always true when the frequency

of unavoidable defective forgings is considered. In visiting

a shop on a road using iron pins almost exclusively, the num-

ber discarded was surprising, and the most expensive

feature of the defective work is that often it does not develop

until after having been some time in the lathe, when a seam

will open, making it necessary to throw the piece away. This

experience was also confirmed at one of the large locomotive

works, where even after cleaning scrap in a tumbling barrel

to remove the scale and dirt a large proportion of the forg-

ings are not used on account of seams.

More attention is now given to the vital factors of fiber

stress, elastic limit and ability to withstand repeated stresses,

and these will decide the selection of material for the future.

There are good reasons for improving the quality of axles and

pins, not the least of which arises from the increasing weight

of locomotives, and the axle problem, particularly, bids fair

to be a difficult one. The most natural way to increase

strength is to enlarge the diameter, but this may be carried

too far on account of the increased surface velocity of the

journals, and this is favorable to a stronger material, which may
be either an alloy like nickel steel, or a product of a special

process of manufacture like the "Coffin," which relieves the

structure of initial stresses and raises the elastic limit with-

out increasing the ultimate strength.

It is necessary to use great care in the preparation of specifi-

cations for steel, because of the intimate relations between
chemical composition and physical properties, and it is pos-

sible that some purchasers have stood in their own light by
specifying certain chemical composition which made it im-

possible to secure the desired physical properties. We know
of one case of this kind that was used as an argument in favor

of iron. Axles made by a special process were furnished in

accordance with chemical specifications and barely met the

physical tests. On machining them in the shop they were

found to be hard and difficult to finish. In such a case it

would be better to allow the manufacturers to use their own
specifications on a guarantee of the quality of the product.

Such a course would probably result in a more rapid intro-

duction of steel, and in constant improvement in its quality.

The treatment of steel in the shop is important, and steel

has been condemned because of mistakes in handling it in the

machines. In one case a failure resulted from too highaspeed in

the lathe, which on examination was found to be over 20 feet

per minute for the finishing cut, when the best practice with

extra heavy lathes on the same material is 19 feet per minute
for the roughing cut, and from 14 to 16 feet on the finishing

cut. Often the best economy is found not m using the maxi-
mum speed, but in sacrificing speed in order to maintain a

heavy cut, which heats the tool less. It seems in many cases

to be good practice to work hard and slow. The desired end

is to remove the maximum amount of metal in a given time,

and this may be better done on a strong, stiff machine by a

heavy cut and rapid feed and low-cutting speed than by light,

fast cutting. The rate of cutting has had little to do with the

adoption of steel, but what has been said serves to show that

there may be good reasons for difficulties with steel for which
the material itself was not in any way responsible.

The "mysterious" failures of steel are less frequent with

more experience. The effect of light hammers is now well

understood, and there is no longer any reason for accidents

like that of the fracture of the shaft from the U. S. despatch

boat "Dolphin." It will be remembered that specimens cut

from this shaft after failure showed 21.4 per cent, elongation

at the outer edge, and only 2 per cent, near the center, the

difference being due to the fact that the shaft was forged with

too light a hammer, which was unable to affect the material

to its center. There is no excuse for such failures now, nor is

there any reason for similar ones with axles and pins. Good
steel may now be had, but of course at a little higher first

cost. Low first cost has undoubtedly been too much in mind

In the purchase of these materials.

THE ADJUSTMENT OF PRICES OF CAR REPAIRS.

The adjustment of the prices which a railroad Is allowed to

charge a car owner for repairs to cars requiring them when
away from home, in order to take into account the variations

in the cost of material and labor in different parts of the coun-

try, is one of the most difficult problems now confronting

the Master Car Builders' Association. The Western members
brought the question up at the 1897 convention by showing
that the cost of labor and material was more in the West than

in the East, and that the prices provided for by the inter-

change rules were so low as to cause injustice to the Western
roads, because they had to pay more to repair a car than they

could charge for the work. The matter .was reopened this

year, and it is very important that it should be settled at the

earliest possible moment. We do not presume to offer a

solution, but" we think we can state the case clearly from
both sides, and thereby assist in an understanding of the

situation, and this is the beginning of a solution.

The trouble is caused by the necessity for interchanging

equipment, and the fact that the distribution of cars is such

as to take a great many more of the Eastern cars West than

there are Western cars coming East. If the distribution was
even between the two sections, the roads would in effect be

repairing a large number of other people's cars instead of an
equal number of their own, but .this is not the case. The
number of Eastern cars used for through shipments from the

East is much greater than the number of Western cars that

go to the East.

For convenience the geographical division decided upon in

the request for an adjustment is the 105th meridian. The
Eastern representatives think that the use of their cars on the

Western roads at a low rental of six mills per m'le compen-
sates the Western roads for their loss through the cost of re-

pairs, and there is a great deal of opposition against establish-

ing the precedent of a differential rate for any particular part

of the country, because in a short time "they will all want
it, and it will make lots of trouble." The East would like to

keep its cars at home because of the necessarily rough usage

they get on the Western lines, and they believe the extra wear
and tear due to handling on mountain grades should not fall

upon the owner.

It is said that Western cars are repaired in the East at

lower rates than the owners would pay at home, this and the

mileage of foreign cars being held to balance the matter of

differences in prices. In regard to the mileage factor, Mr.

Bush at the recent convention offered the following argu-

ment:

We have an average mileage rate for ordinary freight cars

which covers the entire country. That rate is six mills per
mile. It is very low. The average value of a car is $400. The
interest on that is .$24. The average mileage of freight cars on
twenty-three of the principal roads of the United States is

twenty-one miles per day. That gives a mileage of 7,560 miles

a year. The return rate of six mills per mile is $45.36 to the
owner. Out of that he has to pay for the cost of maintenance,
and included in that cost is the item of depreciation, and the
renewal of cars worn out. At the very lowest four mills per
mile will not cover the cost, and it will reach over five mills,

as the cost of maintaining, including renewals, cars being de-
stroyed, etc. Now assuming that it is over four mills for main-
tenance, that will mean $30.24 per car per year. Admitting
that the revenue received from the car is $45, you have $15
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as the return on your investment. The railroads west of the
105th meridian are getting the benefit of that exceedingly low
mileage rate. As Mr. McConnell showed by his figures, they
are using more foreign cars than the mileage of their cars on
Eastern roads, and his road and all the others in that sec-

tion of the country are getting the benefit of that exceedingly
low mileage rate, which I claim compensates them for any
difference in the cost of making repairs, but even if it did not
they would have to take their own equipment to do the busi-

ness they are doing to-day with foreign cars. They would
pay exactly the same amount of money and more to maintain
their own equipment than they are paying to-day. In addition
to that they could not get a fair return on their investment.
The fact of the matter is, I believe the Western roads are
ahead on account of being able to rent cars at a low mileage
rate. I cannot bring myself to believe that it is any way just

to make this differential rate.

The reply to this is that the mileage taken by Mr. Bush is

too low to fairly represent the condition in the West. The
Western roads claim to be getting the worst of both the mile-

age and the repair ends of the question. They say that twenty-

one miles is too low a daily average, and this is supported by

a record of an average of forty-five miles per day, taken for

a month on the Union Pacific recently.

The East admits the greater cost of repairs to the West,

but advances the argument that the entire cost of operation

is greater, and it is balanced by higher freight charges. We
have not heard this point answered as yet.

The Western men say: "We desire only fairness. We re-

ceive Eastern cars on our lines loaded with freight that is

destined to distant points on our lines, and the cars must re-

ceive necessary repairs, which we make at a loss, because our

rates for wages and materials are 31 per cent, more than the

rules allow, whereas Eastern roads can get the actual cost

of repairs from the car owners owing to their more favorable

location with regard to wages and prices."

The Western men admit that they are hauling a great deal

of freight in foreign cars, but they say that they do not want
foreign cars at all, even at a low mileage rate, because they

have their own cars lying idle while using tnose of the

Eastern roads. One Western road handled 45 per cent, of its

through business in foreign cars last year, and It is interest-

ing to know that 29 per cent, of the mileage of these cars was
non-productive, owing to the cars being empty. They do not

want to use other people's cars even at six mills and would
prefer to transfer all through freight to their own cars at the

interchange points. This cannot be done because of expense

and delay, and besides there is a great deal of freight that can-

not be transferred owing to lack of facilities for handling it.

The Eastern roads derive as much, if not more, benefit from
the direct transfer of the car and its load, and the question

of the Western men is: "Why, under these circumstances,
should the Western roads be obliged to repair these cars at a
loss?"

That this problem is intricate must be apparent to those
who have followed us thus far. It is evident that the Master
Car Builders' Association is not the final court for the case. If

this is not already apparent, it will become so when the factor
of the private car lines is considered. The element of recipro-
city that constitutes the basis for the present claim of the East-
ern men to fairness in the matter is lacking in the case of the
private car lines, whose cars are repaired by both Eastern and
Western roads at the same prices. This illustrates the in-
consistency and incongruity of the situation better than any-
thing else we know of. What we think of the merits of the
case does not matter, and we do not consider ourselves com-
petent to judge, but we believe that if any subject demands
the consideration by General Managers this one does. The
Master Car Builders cannot decide it alone without commit-
ting an error to correct another error, and this never has and
never will work well. The appointment of a committee repre-
senting Eastern and Western, as well as private car lines, was
a wise step, and the best course for the committee is to con-
sider the question from the point of view of the Treasurer
and Auditor, who have information necessary for a solution
that is not to be had from the car departments.

NOTES.

A speed of 40.8 statute miles per hour is reported for the

Chinese torpedo boat destroyer "Hai Lung," built by the Chi-

chau Works at Elbing, Germany. The trials were made on a

19-knot course in the open sea and in moderately rough water.

Several runs were made, the average speed being 35.2 knots,

which is equivalent to 40.8 miles per hour.

H. M. S. "Terrible" has just completed extensive trials, dur-

ing which the vessel traveled 6,000 miles and there were very

few mishaps. In commenting upon the results "Engineering"

says: "The trial cei-tainly showed that no difiiculty would be

experienced in crossing the Atlantic at over 20 knots speed."

While developing 25,115 I. H. P. the coal consumption was
2.11 pounds per horse power hour, including all auxiliaries.

The coal consumed in making scrap iron car axles at the

Southern Pacific shops, as stated by Mr. D. Uren, before the

Master Blacksmiths' Association, is 0.46 of a pound (bitumi-

nous) per pound of iron heated. The scrap is heated in tour

piles of 600 pounds each. These are roughed down the full

length under the steam hammer, after which one half of the

axle is heated and finished, and then the other half is treated

likewise, three heats being required. The work is claimed to

be improved enough by the heating to justify it.

Progress in railroad signaling in this country seems to tend

in the direction of improvements in construction, in the sub-

stitution of iron and cement foundations in place of oak, and

in the use of iron signal poles in place of wooden ones. These

are very important improvements in the line of permanent
structures to take the place of those which, under the most
favorable conditions, can last only a few years. Electric lock-

ing, as applied to interlocking signals, is also making headway,

and it may be said to meet with considerable favor. The
effect of this is to increase the safety afforded by signals by
surrounding them with a much-needed safeguard.

The largest schooner ever built is now being timbered at

the shipyards of H. M. Bean at Camden, Maine. The vessel

will have five masts and will be 318 feet long on deck, 44 feet

4 inches beam and 21 feet 6 inches deep. The frames are Vir-

ginia oak and the planking Georgia pine. Her masts will be

112 feet long, the foremast being 24 inches diameter and the

others 28 inches. The spread of canvas will be 10,000 square

yards. This large vessel will be manned by only 12 men. She

will have electric lights, searchlight and steam hoisting appli-

ances.

The development of long distance electric railways is now
progressing in the direction of connecting the systems of cities

that are not widely separated and extending them into inter-

urban lines of considerable extent. The latest and longest

line of this kind was described in our October issue, and as

it may probably be considered as a type of long distance

railroad transmission for further development, it is a specially

interesting case. The transmission system finding most favor

at present uses polyphase transmission current with

converters and direct current motors. The Chicago & Mil-

waukee line is interesting also on account of the good ideas

carried out in the power house, in the steam plant and in fact

in the entire system for the purpose of guarding against a

blockade from a breakdown.

Inclined planes with easy gradients have been substituted

for stairways in the new railroad station recently opened in

Providence, R. I. This new station is the outcome of efforts of

20 years to improve the passenger terminal facilities of that

city, and the result is considered a decided success, the credit

for which is due to Messrs. George B. Francis and Edwin P.

Dawley, who have planned and executed the work for the New
York, New Haven & Hartford Railroad. The plans included
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raising the entire station yard above the surrounding street

level by bridging and steel structural work, the elimination of

a number of grade crossings, the filling in of a body of water,

"The Cove," and the diversion of a tide channel. The struc-

tural work and bridges are an example of construction which,

we believe, for permanence and solidity, is not surpassed any-

where in this country.

The air cylinders of locomotive air brake pumps are usually

jacketed. This makes the steam and air ends uniform and im-

proves their appearance, but the jacket tends to retain the

heat, and if the jacket is tight the heat insulation is good

enough to cause the packing of the air piston to burn out. The
Boston & Maine, and probably some other roads, make a

practice of removing the jacket and substitute a sheet of per-

forated plate smoke box netting. This is taken from scrapped

netting, and it gives a good appearance without retaining the

heat. It is a good plan, and there seems to be no reason why
the air cylinders should not be finished in such a way as to

look well without any covering. The steam cylinder and also

the steam pipes should of course be insulated, but the air cylin-

der should be kept as cool as possible. This will benefit the

packing and improve the efficiency of the pump.

The lessons drawn from the war by Admiral Sampson, in

an interview printed in the Boston "Journal," are worthy of

special attention on account of his exceptional opportunities

for forming opinions, and also because of his experience as

an ordnance oiBcer. The Admiral would not only have warships

fireproof, but he goes farther than that, and believes in

discarding wood practically altogether. He sees no reason to

condemn torpedo boats. They have not had a fair trial, and

those that were used were not correctly designed. He pre-

fers stronger boats and sees no advantages in speeds higher

than 25 knots. Rapid fire guns 8 inch and smaller did prac-

tically all of the damage to the Spanish ships, and, while ad-

vocating rapidity of fire, he points out the fact that the armor

of the Spanish ships was thin, and if it had been thicker

larger calibers would be necessary. The 12-inch gun is, there-

fore, defended. Smokeless powder is strongly advocated. It

permits of seeing what is going on and also oilers the ad-

vantage of 400 feet per second in velocity over ordinary pow-

der. A total of over 12,000 men were engaged in the service

of the warships, and there were only 20 casualties among
them. This is unprecedented, and the Admiral believes it to

be due to the lact that our navy is on a perpetual war basis,

including the supplies departments, and the effectiveness was
due to the target practice.

Strengthening the Master Car Builders' coupler is the sub-

ject of an article in the October issue of the "Railway Master

Mechanic." li^e objections which have arisen to the coupler

since its adoption are not to condemn the coupler to disuse,

because "with all its faults, we have it still," and the important

question is, how to improve it and avoid some of the objec-

tionable features, the effects of which are, perhaps, greatly

exaggerated. Attention is directed to the fact that the close

coupling feature of this type has contributed in an important

way to the introduction of the continuous brake, and it was
shown in the Burlington brake tests that the brakes could not

be applied on 50-car trains without this feature. The article

describes the recent experiment on the Chicago, Burlington

& Quincy in strengthening the coupler knuckle by reducing

the width of the link slot fi-om the customary practice of

2>4 to 1% inches. The slot was originally made wide enough
to admit pilot bars, but as these have practically gone out of

use, the width is reduced in order to strengthen the lower
lug of the knuckle, the upper lug being unchanged. In com-
menting upon this experiment, the suggestion is made that
perhaps the gain in strength may be offset somewhat by pos-
sible binding of links that may be coupled to these knuckles,
particularly in case of using links of large diameter iron.

Fnrthormore, records show that only four per cent, of the

breakagf^s of knuckle lugs occur in the lower lug. The opinion

is expressed that a width of 2V« is unnecessary, and the at-

tempt to improve the knuckles is commended as "an eameet
effort in which every master mechanic should be working

—

that is, the strengthening of the M. C. B. coupler."

ROLLING STOCK EQUIPME5NT IN THE UNITED STATES.

Prom summaries which will appear in the Tenth Statistical

Report of the Interstate Commerce Commission, prepared by its

statistician, being the complete report for the year ending

June 30, 1897, the following advance figures are obtained:

The total number of locomotives in service on June 30, 1897,

was 35,98';, the increase in number as compared with the pre-

ceding year being 30. Of the total number of locomotives

reported, 10,017 were classed as passenger locomotives; 20,39S

as freight locomotives, and 5,102 as switching locomotives. The
number of locomotives not classified was 409. The total num-
ber of cars of all classes reported in service on the date

named was 1,297,480. The corresponding number for the

previous year was 1G9 greater. Of the total cars reported

33,620, or 023 more than for 189C, were assigned to the passen-

ger service; 1,221,730 were assigned to freight service, indi-

cating a decrease of 157 during the year; and 42,124 were as-

signed to the special service of the railway companies. As has

been stated in former years, the Division of Statistics has no

record of the number of cars owned by private companies and

individuals that are used by railways in transportation service.

From summaries which indicate the density of equipment and

its efficiency in the transportation of passengers and freight, it

is observed that during the year ending June 30, 1897, the rail-

ways in the United States used 20 locomotives and 708 cars per

100 miles of line. Taking the United States as a whole, it

appears that 48,801 passengers were carried and 1,223,014 pas-

senger-miles accomplished per passenger locomotive, and cor-

respondingly there were 36,302 tons carried and 4,004,135 ton-

miles accomplished per freight locomotive. All of these items

show a decrease as compared with those of the preceding

year. The number of passenger cars per 1,000,000 passengers

carried during the year under consideration was 09, and the

number of freight cars per 1,000,000 tons of freight carried

was 1,047. It should be understood, however, that this aver-

age does not include such cars, mainly in the freight service,

as are owned by private parties, for the use of which the rail-

ways paid during the year approximately $11,000,000. Includ-

ing in the term equipment both locomotives and cars, it is

found that the total equipment of railways on June 30, 1897,

was 1,333,400. These figures are 133 less than on June 30, 1890.

Of this total number 525,280 were fitted with train brakes, the

increase being 70,432; and 678,725 were fitted with automatic

couplers, the increase in this case being 133,142. These in-

creases are somewhat smaller than the corresponding increases

for 1896. It should be noted, however, that the number repre-

senting the increase in equipment in that year was over 27.000.

Flirther details as to equipment on June 30, 1897. show that the

number of passenger locomotives fitted with train brakes

was 9,899, or 83 more than the preceding year. The number
of freight locomotives so fitted was 18.796, or 875 more than

the preceding year. The number of switching locomotives

fitted with traiii brakes was 3.666. The number of passenger

locomotives fitted with automatic couplers was 4,687, the in-

crease with respect to 1896 being 184. The number of freight

locomotives fitted with automatic couplers was -.-i'2, the in-

crease being 819. The number of switching locomotives fitted

with such couplers was 741. or 147 more than for 1896. The
number of passenger cars fitted with train brakes on June 30.

1897, was 33.078. and the number fitted with automatic couplers

was 32,661, the increase in the one case being 665 and in the

other 815. The uuniber of cars in freight service fitted with

train brakes was 453.688, or 74.(v'.0 more than on June .30 of the

previous year. The number fitted with automatic couplers wis
629.399, Indicating an increase of 129.166. Of the total cars in

eerTlee 492.559 on June 30. 1897. were fitted with train brakes,

and 668.937 were fitted with automatic couplers, the increase

for the year in the former case being 75.237; in the latter.

131,989.
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METALLIC ROD PACKING AND FLEXIBLE METALLIC

STEAM HEAT CONDUIT—BOSTON & MAINE R. R.

Mr. M. P. McLaughlin, of the Boston & Maine R. R., has

perfected and patented two devices which have been adopted
for general use on that road, and have also been applied to a

number of engines on other roads. They are both highly

spoken of by Mr. Henry Bartlett. Superintendent of Motive
Power.

Flexible Steam Heat Conduit.

This arrangement is for the steam heat connection between
locomotives and tenders and between cars. The illustration

\
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interesting and instructive to compare the force of the blow

Silruck in foot pounds in each case. In the Master Car Guild-

ers' test this is l.tjou foot pounds, while in the Austro-Hun-

garian it is 9,500 foot pounds, and in the French State Rail-

waj' 30,800 foot pounds, or over 18 times as .severe as the test

ordinarily employed in this country. That chilled wheels can

be made to withstand such severe tests shows a vei-y decided

step in advance in wheel manufacture, and the pamphlet

shows that the wheels not only stood the number of blows

required under the specifications, but in every case more than

douI)le that number.

The second, or bursting, group demonstrates the ability of

the wheel to stand internal strains, and it will be noted that

a steel wedge with a taper of 1 in 20 was driven into the

segmental bushing fitting the bore of the wheel by 13 blows of

a 475-pound weight, without cracking the wheel.

In the test with the tapering steel axle, where the pressures

were recorded, 100 tons was reached without causing the

slightest crack in the hub or plates.

The thermal test was intended to reproduce the heating

Special 33-inch, 650-lb. Pittsburg, Bessemer it Lake Erie

Railroad Wheel.
In position for first blow under German State Railway specifications. Hub

bored to receive conical steel sections with interior tapering
steel wedge, macbined and fitted.

action due to the application of the brakes and to demon-
strate that the wheel would successfully stand the severe

strains thus induced. In reality the thermal test, as made in

the tests described, was many times more severe than any-

thing that would ever be found in service, owing to the fact

that the molten iron ring is at a temperature approximating

2,600 degrees, while the wheel is at the temperature of the at-

mosphere. In the two minutes in which the band is in con-

tact with the tread the temperature of this portion is raised

to about that of the ring, while the temperature of the hub

and plates was practically unchanged.

The enormous strain induced will be better appreciated when

It is considered that the expansion of the wheel during this

fast cause<l an enlargement of its diameter of % inch, all of

which had to be taken up by the metal in the rim and a por-

tion of the single plate.

In actual service the heating due to brake application is so

gradual that time is given for its penetration into the double

33-inch, 650-lb. Special Wheel After Thermal Test.

plates, frequently as far as the hub, and thus the strain is

distributed over a much larger surface.

In a future issue we shall give a result of the tests made on

the wheels placed under the 100,000 pounds capacity steel hop-

per cars built for the Pittsburgh, Bessemer & Lake Erie Rail-

road, the wheels being made by the New York Car Wheel
Works and the tests by the Carnegie inspector.

THE AMERICAN RAILWAY ASSOCIATION AND THB
METRIC SYSTEM.

The committee of the American Railway Association on the

metric system, at the recent meeting in New York, made a re-

port, of which the following is an abstract:

"The events of grave and national importance that have
transpired during the past six months, which may result in

changes in the foreign relations of the country, have been used
as an argument by those who favor the adoption here of the
metric system. It is claimed that unless our manufacturers
make their goods according to the metric weights and measure*
they will be handicapped in their competition for foreign mar-
kets. Whether such arguments will be forcible enough to
create a general demand for the change to the metric system
is a question that your committee does not feel called upon
to discuss. If. however, such a demand should arise from any
cause, it would be important that our railway ofRcials should
know what it would be necessary for them to do in making the
change.
"Your committee has. therefore, under considera' .on a plan

by which it hopes to be able to report upon the methods which
it would be necessary to employ in the introduction of the
metric system in each railway department. This would include
an examination into the difficulties to be overcome and the
expense involved in changing from one system to another. If

your committee succeeds in obtaining the desired information
the association will have data before it from which the whole
i.uestion can be more intelligently discussed in its relation to

railway oiwrations.
"Some of our manufacturers have recently inserted in their

publications special tables of metric dimensions. Your com-
mittee will endeavor to ascertain to what extent this is being
done, and report upon the subject at a future meeting."



£J7S AMERICAN ENGINEER, CAR BUILDER

PNEUMATIC RIVETING ON A LARGE SCALE AT ONE-
FIFTH THE COST OF HAND WORK.

The use of pneumatic riveters in shipyard, bridge shop and

other equally important engineering work is one of the great-

est of recent improvements in these lines. The success is due

to the rapidity of operation and convenience of the tools and

careful examination of the quality of the work is convincing

as regards its satisfactory quality. We have repeatedly di-

rected attention to the value of pneumatic tools and to the

economies which their use permits. A remarkably good dem-

onstration of these features is at hand in the record of the con-

struction of a long hydraulic pipe line in San Francisco, Cal.,

by the Risdon Iron & Locomotive Works of that city. Our

engraving illustrates the ingenious riveters used in this work

Moore's Portable Riveter.

The Cuicago Pneumatic Tool Company.

and known as "Moore's Patent Portable Riveters," manufac-

tured by the Chicago Pneumatic Tool Company of Chicago.

The construction of the machine and the method of driving

the rivets are shown in the engraving, and the record of the

performance is given in a letter from the works, who were the

contractors, to Mr. John W. Duntley, President of the Chi-

cago Pneumatic Tool Company. This is a strong indorse-

ment after a very severe test, and it is specially worthy of

note that the operation of the machines was successfully in-

trusted to boys. Notwithstanding the difficulty of the work it

was done at a cost of one-fifth of that of hand labor, and the

necessity for employing expert boiler makers with the attend-

ant danger^ of labor difficulties was avoided. The quality of

the work is reported as "far ahead of any work that can ne

done by hand." The letter is as follows:

"In reference to the use of Moore's patent portable riveters,

we have to state we have used these machines on a contract

just completed by us for the Spring Valley Water Company of

this city for over 30,000 feet of 44-inch riveted pipe, varying

in thickness from % to % inch. Each machine was operated

by two boys, one on the outside of the pipe operating the

pneumatic hammer, the other on the inside of the pipe oper-

ating the pneumatic holder-on.

"The pipe was shipped from our works in 30-foot lengths,

and on account of the hilly counti-y in which the pipe was laid

a large number of bands was found necessary in order to

make the pipe conform to the ditch. The air was supplied to

the machine through a line of 2-inch gas pipe from a com-
pressor attached to a portable boiler on wheels, and the com-
pressor was not shifted until the air line was over 5,000 feet

from the compressor to the riveting machines, at which length

the loss in the pressure was hardly perceptible.

"Each machine (and we had two on the line) drove 200 1%-
inch hot rivets per hour. This quantity was not varied in very

hilly places, where the machines were operated at an angle

of 30 degrees without the slightest inconvenience.

"The cost of doing the work by means of this portable riv-

eting arrangement was but one-fifth of what it cost by hand,

not to say anything of the numerous annoyances avoided as re-

gards the labor element. Work of this character has heretofore

been confined to boilermakers, who have insisted on the high-

est wages while engaged on the work, together with their

board and lodging, fares and time traveling back and forward

from the work. Even with these concessions we have had

innumerable strikes from the skilled workmen employed on

the job.

"In the case of riveting by portable riveter, the highest

wages paid was $2 per day, and not a skilled man was em-

ployed on the work. The rivets driven showed by actual test

to be far ahead of any work that can be done by hand.

"THE RISDON IRON & LOCOMOTIVE WORKS."
"San Francisco, Cal., Oct. 4, 1898.

ELECTRIC CAR LIGHTING FOR THE SANTA FE LIMITED.

The "Axle Light" system of the National Electric Car Light-

ing Company has been selected for use on all the cars of the

Santa Fe Limited, running a distance of 2,265 miles from Chi-

cago to Los Angeles. As a result of the satisfactory service

given by this system on about 60 cars on this road, extending

over nearly two years, the Pullman Company, on September

26, made a contract with the National Electric Car Lighting

Company for this application, the first equipments to be ready

for service on Nov. 2.

The contract with the Pullman Company is an extensive

one. It includes equipments for four complete trains with

nearly 5,000 candle-power for each train, besides electric fans

and probably also electric lamps for the headlights of the loco-

motives. Each of the trains consist of three sleeping care, one

dining car, one library car and an observation car. The sleep-

ers have berth lamps, a feature that is very popular with trav-

elers, and electric fans may be used whenever desired. The

trains will undoubtedly be as well, if not better, lighted than

any others, and this equipment is the most extensive and com-

plete application of the National Company's system of light-

ing by power from the axles. The light is now being rapidly

placed on every car on the Santa Fe which does night service,

and five United States mail 'and express cars, operating on the

Gulf, Colorado & Santa Fe, have also been ordered equipped.

The system of "axle lighting" has been described in these

columns, and the company has lost no opportunity and has

spared no expense or trouble to improve its system, with a

view to rendering its service reliable, and the maintenance and

operation of the equipment simple and cheap. Storage bat-

teries are used, but they receive their charges from the axle

dynamos, and do not require charging, or changing of po-

sition, at the terminals. The regulating apparatus is entirely
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automatic, and by a special system of winding tin; dyruunDs
and arranging the circuits the lighting may be left almost en-
tirely alone while the train is on the road, the lighting circuit

switches being practically the only parts requiring attention.
That is to say that the lights need only to be turned on or

off as required. No cui'ront is generated at speeds below about
12 miles per hour, and the current may be used directly from
the dynamo to the lamps if desired. The advantage of inde-
pendence of the lights of each car is urged as a strong claim
for the system, and the storage feature renders it possible to
light and ventilate the cars when detached from the engine
and from other cars. If the equipment of a car is crippled,
however, it may be lighted from the next car by means of con-
necting conductors.

1 ne Los Angeles service is exacting, because it involves
round trips of 4,530 miles, with six nights on the road. The re-

ports received are sufficient ground for believing that the sys-
tem is entirely satisfactory.
Two very severe tests have recently been made with the

apparatus of this company. A dining car and a library car
were attached to the transcontinental train at Los Angeles,
Cal., carrying the Knights Templars to Pittsburgh, Pa., and
without any preparation, or, in fact, any previous notice ot the
trip, these cars, fitted with the National system, were sent out.

They had no attention, except for luljrication, and made the
trip in good order. The other case occurred with Mr. Depew's
private car, which carried him from New York to Omaha and
return, a distance of 3.000 miles, with the apparatus that has
been iu use on the car since last spring. Absolutely no notice
was given and no preparation made. Since his return from
Omaha Mr. iJepew wrote a letter to Mr. Max E. Schmidt,
President of the National Company, which we have seen. It

expresses entire satisfaction with the lighting and the elec-

tric fan systems on this car. This and a similar communica-
tion from Mr. E. P. Ripley, President of the Atchison, To-
peka & Santa Fe, tend to show that the claims of the com-
pany are substantiated.

ACME TRIPLE BOLT CUTTERS.

The machine shown in the accompanying engraving is made
by the Acme Machinery Company of Cleveland, Ohio. It is

designed especially for manufacturing purposes, with reference

The machines are built in two sizes, known as 1-inch and
] 1/4-inch. They are very compact, and the parts are arranged
to be within easy reach of the operator. Holes are provided
In the bed directly under ea/^h head, allowing the oil and chips

to fall in a pan which hits a screen hottom and capacity suffi-

cient to hold the chips of the day's work, where they may t)e

left to drain over night and the pan drawn out and emptied
in the morning. The carriages are long, giving ample bearing.

The long levers move the carriages, and the short ones close

the vises and are adjustable to any angle. This makes the

movement of both carriages and vises very rapid and easy.

The nieiehine heads are the latest type "Acme," using this

firm's well-known form of die, which is made with extra long
die-rings, lined, with tool steel blades throughout. The heads
are al>oul ^ inches shorter in total length than the usual form
of Acmo head. The yoke which opens and closes the head is

locked by a toggle placed between the lower end of the yoke
and the head stock. The upper end of the yoke is connected
with a nut that works on a screw having a knurled head, and
the dies are thus adjusted to size without stopping the ma-
chine, by means of the knurled head screw. The toggle is con-

trolled by a rod passing through a bracket on the carriage;

this rod carries two adjustable collars, which are set to open
and close the head automatically. The dies are made so that

they may be easily renewed by the users. They are constructed

in such a way as to insure a good thread, and the builders

guarantee them to do so.

The arrangement permits of running the machine as a single,
double or triple one at will. Examination of the machines
shows that the best of material and workmanship are employed,
and the capacity is stated to be one-third greater, with a single
operator, than that of any double machine ever built,

and at the same time the work is of the best. These objects
have not been attained by high speeds of operation, and we
are told that the rate of speed is slower than is usual with this
class of machinery.
The weight of the inch machine is 3,000 pounds, the

Acme Triple Bolt Cutter.

to producing the maximum output with the minimum care and
attention, and the design was made for the purpose of building
a machine which shall produce as much work as a single
operator is able to handle and still run the machine at a speed
which will give it a satisfactorily long life, at the same time
doing good work.

floor space required being 4 feet 6 inches by 4 feet 2 inches, and
the speed of countershaft 17.5 revolutions per minute. The
weight of the IV^-inch machine is 3,800 pounds, the floor space

5 feet 2 inches by 4 feet 10 inches, and the speed of countershaft

160 revolutions. The manufacture of bolts is a part of the

shop work of every railroad, and it is important that it should

be carried on on a "manufacturing basis."
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WHAT THE RAILWAY CLUBS MIGHT DO.

An idea that has been prominently advocated in the devel-

opment of the railway clubs is the ultimate utilization of these
institutions as a gathering place where members of all branches
of railroad service may represent their views and arrive at a
more perfect state of harmony on debatable questions than in-

variably obtains. While such a result might be desirable,

there seems to be little promise of its speedy realization and,

in fact, at the present time the active members of railway
clubs are chiefly connected with the motive power department,
and, with a few exceptions, they discuss motive power prob-

lems, while still holding out an invitation to other depart-

ments to bring forward subjects of mutual interest.

In view of the fact that such organizations as the Signal

Club and the associations of track and bridge meji afford

their members opportunities for discussing the subjects in

which they are principally interested, it would appear ques-
tionable whether the present railway clubs will ever suc-

cessfully broaden their field to any great extent, and it is

entirely possible that they would attain their highest utility

by adhering to the cause to which they have so far been de-

voted—the exploitation and discussion of motive power de-

partment problems. Questions which affect several depart-

ments must from their character be generally settled in a
railroad office rather than a club.

For some reason probably connected with the character of

their work and the variety of methods by which it may be ac-

complished the representatives of mechanical departments are

more willing than any others to devote time to regular meet-
ings, and it cannot be admitted that there is any lack of im-
portant subjects for discussion. The mechanical field is broad
enough, and in one direction club development has to a large

extent been neglected. The literature of the clubs is very val-

uable and the proceedings have a worth peculiarly their own,
recording as they do the experience of the men who
are actually engaged in carrying out the operations
about which they talk, whereas in many of the technical as-

sociations the debaters are men holding positions that are of

the directive or executive order, and while the statements of

such men, especially as regards problems of a broad or sci-

entific nature, are not to be disparaged, they have the dis-

advantage of being largely second hand as regards the details

that are of such importance in railway work.
The railway clubs thus afford a splendid system for obtain-

ing practical information on any question, but with
one exception, that of the discussion of changes in the inter-

change rules, they have not been systematically used for any
purpose. The practical result of this experiment shows that
it should certainly be repeated, and it is capable of develop-
ment into a system of research into xnany subjects that would
not only infuse fresh life and energy into the clubs, but would
also prove of the greatest value to tlie Master Mechanics' and
Master Car Builders' Associations.
There are always subjects for committees of the associations

on which circular letters requesting information are sent out.

Some of these may involve extensive tests or access to tabu-
lateu information to enable an intelligent reply to be given;
others are of a different nature, seeking rather the united opin-
ion or experience of all who are handling or working with
the apparatus to which they refer. In the latter instance it

would be difficult to devise a more effective method of inquiry
than could be obtained by discussing such questions before the
railway clubs. The present circular letters are anything
but satisfactory, as can be immediately shown by noting the
number of replies received, and while no doubt in many cases
a good deal of conscientious research is undertaken, there are
also instances where replies are made in a more or less hap-
hazard fashion. Even a Master Mechanic or Superintendent
of Motive Power is hardly infallible, and answers may have
been made to the best of the respondent's belief when a fur-

ther inquiry would have developed facts that would have modi-
fied his opinions. Now, if information of this description is

required, the members of the committee might easily be
chosen so that each would be in a position to introduce the
subject as a topical discussion before one of the clubs. If

put in the form of papers, printed beforehand, with the un-
derstanding that each club was expected to do its part in

forming the national opinion, there is no doubt that much
valuable information could be obtained that is not now ob-
tained at the annual conventions. Each member would feel

that he was doing his part in assisting to form the report that
would finally be made to the greater association, and this feel-

ing should give an objective point to the proceedings of the
clubs and encourage each individual to do his best to bring
forward some fact of importance or formulate his experience,
knowing that his efforts were not simply wasted or likely to

be forgotten, but would occupy their place in the final report
according to their worth or reasonableness. The facts brought

forward in this way, if not replacing those obtained from the
circular letter, would certainly form a most valuable addition
to them and would put the committee in possession of inform-
ation gathered from wide sources that could not fail to make
reports far more representative than is the case at present.

There are not enough subjects that could be handled in
this way to seriously interfere with the discussion of ques-
tions of immediate or local interest, and as a general thing the
difficulty is to obtain papers on suitable subjects. A scheme
such as is outlined above might be profitably introduced by
collaboration between the secretaries of the clubs and the
two associations, and a system that would be a most valuable
adjunct to the letter of inquiry might be formulated, which
would bind the clubs into an organization that should have a
continual reason for existence and prove an encouragement to
all to bring forward their individual opinions. H. H. V.

CAR WHEEL IRONS AND THE THERMAL TEST.

The thermal test of chilled cast iron wheels is likely to

exert an influence over the manufacture of wheels which ren-

ders it desirable to secure all available information on the

relations between the tests and the manufacture of wheels.

In the July, 1898, issue, page 249, we presented portions of

a report by Mr. S. P. Bush, Superintendent of Motive Power
of the Southwest System of the Pennsylvania Lines, and some
comments upon it contributed by Mr. Guy R. Johnson of

Embreville, Tenn., to "The Iron Trade Review" are reprinted

as follows:

Chemical Composition of Wheel Irons and the Thermal Test.

—In one of our technical journals I notice a report of Mr.
Bush, on thermal tests for car wheels. I have read it with
much interest, as the furnace of which I am manager makes a
specialty of car wheel iron. It is a pity that these tests were
not given in a little fuller foim. Mr. Bush gives only a
group of 20 wheels. 10 of which stood the test, and 10 of
which did not stand tlie test.
From the figures given. Mr. Bush draws the conclusion that

there is nio evidence of chemical composition to show that the
chills of wheels which stand the heat test differ from the
chills of wheels which do not stand the test, so far as their
properties depend on the chemistrj' of the metal. It is un-
fortunate, as I said before, that full chemical analyses were
not given. Certa.lnly there is nothing in the tables of carbons
furnished to indicate tlie difference, but may there not have
been in some of the other elements?
The result of a great number of experiments carried on at

this place, under my supei-vision, would seem to indicate that
both phosphorus and sulphur have a very marked effect on
the ability of a wheel to sta.!id the thermal test. We have
found that if the phosphorus runs much over .40, the interlac-
ing chill feature, which is characteristic of good wheel iron,
Is absent—this, with normal sulphur. We have found, though,
sitill further, that high sulphur, i. e.. much over one-tenth,
has a distinctly deleterious effect on the chill, seemingly neu-
tralizing to a large extent the effect of the low phospihorus in
causing an interlacing chill. Furthermore, there are two ways
of getting a chill: One, and a correct one, Is to use low
silicon, low sulphur, and low phosphorus, making silicon the
ruling element: the other is to disregard, to a certain extent,
both silicon and phosphorus, and obtain the chill by means of
sulphur. The latter chill presents one broken and eti-aight line,
or demarkatlon, between the gray and chilled irons.
There is very little question that the strains in the chilled

portion of the iron are greater than ini the gray. This being
the case, unless fingers of chilled metal run down into the gray
metal, it is very easy to see that the thennal test would cause
the white iron to crack away from the gray.
Without wishing to pose as an authority on the manufacture

of wheels, I may add that I have understood from some of
the users of this test, that wheels made of the proper kind
of metal, with a good interlacing chill, do not yield to the
thermal test, but that wheels made with very high sulphur
and high phosphorus are exceedingly apt to do so.

The comments by Mr. Johnson were submitted to Mr. Bush
and his reply is given as follows:

"I think that Mr. Johnson must have overlooked some things

In my report. In the first place, he states that it is unfortu-

nate that the chemical analyses were not given in full. You
will notice, however, by examining a copy of my report, that

the full analysis of the gray iron is given.

"With one or two exceptions, there is not sufficient difference

in the other elements, besides carbon, between the wheels that

stood the thermal test and those that did not, to warrant the

supposition that these other elements are responsible for a
wheel standing the thermal test, or not, as the case may be.

The only element in all of the analyses of the gray iron that

does vary much is that of the combined carbon^ and this

element is marked as between those that stood the thermal test

and those that did not, and the particular point that my re-
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port waB InteraJed to bring out was that while there may be

a difference in the rarbon in the gray Iron, yet this difference

disappears In the chill, and as a result of this disappearance,

it is fair to presume, .so far an chomical analysis Is con-

cerned, that the wear of the chill will be the same. Thie point

l8 brought out to controvert the theory advanced by some
wheel malcers that if wheels are manufactured to stand the

thermal test, they must have a smaller quantity of combined
carbon, and this being the case the durability of the chill

would be impaired. It only remains now for the advocates
of ."juch a theory to denwrnstrate the incorrectness of the con-
clusions deduced in my report."

TEN-WHEEL. FREIGHT LOCOMOTIVES—MISSOURI PA-

CIFIC RAILWAY.

The Rogers Locomotive Company have completed 15 freight

locomotives of the single expansion, ten-wheel type for the

Missouri Pacific Railway, for use oa the St. Louis, Iron Moun-

tain & Southern, one of which is illustrated in the accom-

panying engraving. The following table gives the principal

dimensions:

Fuel Bituminous coal
Cyllnflor.-s 20 by 24 inches
Drivers, diameter 60 inches

material Oast steel

Driving wheel base 12 feet 6 inches
Total ' " 23 feet 4 inches

CONSOLIDATION OF MASTER CAR BUILDERS' AND MAS-

TER MECHANICS' ASSOCIA-nONS.

The subject of the consolidation of the Master Car Builders'

and Master Mechanics' Associations was discussed at the Sep-

tember meeting of the Northwest Railway Club, and v/as

introduced in a paper by Mr. J. H. Goodyear, Chief Clerk in the

Motive Power Department of the Chicago Great Western Rail

way. Mr. Goodyear argued that the Master Car Builders should

not consent to the consolidation, and stated that the good work

was formed of officers who were not representative car men

that the membership of the M. C. B. Association last year,

were good reasons for keeping the organizations separate.

The membership was made up as follows: Master Car Build-

ers, 30 per cent; Assistant Superintendents of Motive Power,

5 per cent.; General Superintendents, 1 per cent.; Superin-

tendents of Motive Power or Master Mechanics, and Foremen,

20 per cent; Mechanical Superintendents, 20 per cent.; 24

per cent, being represented by men on roads too small to have

separate officers at the head of the car department. The gen-

eral officers were not representative car men, and in this con-

solidation the Master Car Builders would be lost sight of.

Another argument was that there was a tendency to place

Rogers Ten-Wheel Locomotive— Missouri Pacific Ry.

Welg-ht on drivers 109,700 pounds
" truck 36.000 pounds
total 145,700 pounds

Heating surface, tubes 1,953 square feet
" " firebox 156 square feet
" " total 2.109 square feet

Grate area 28.8 square feet
Tubes, diameter 2 inches

length 13 feet 5 Inches
" number of 278 inches

Grates, length 102 inches
width 40% inches

Boiler Extended wagon top
" diameter front end 60 inches
" thickness of barrel % inch
" " " dome course 21-32 inch
" " " crown % inch

" tube sheet H inch
" " sides % inch

Truck wheels 30 inches
Tender, water capacity 4,000 gallons

" frame 10-inch channels
" trucks Diamond

" bolster Cast steel
" wheels, diameter 33 inches
" " kind Rstmapo

The special equipment includes two 3 inch Coales safety

valves. No. 9 Nathan triple sight feed lubricators. Westing-

house and American brakes, Janney couplers, Midvale steel

tires, Friedman non-lifting injectors by Nathan & Co., and

National hollow brake beams.

The Oil City Derrick reports that the total production of

Pennsylvania oU for the first nine months of the present year,

as shown by the pipe line runs, has been 23,538,185 barrels,

or 86,220 barrels a day, as compared with 34,724,684 barrels,

or a daily average of 95,136 barrels, in 1897! The daily average

this year is, therefore, 8,916 barrels below that of last year.

engine men, car men and roundhouse forces under the charge

of the officers of the transportation department, which was

not to be desired. These views were answered Dy Mr. Tracy

Lyon, Master Mechanic of the Chicago Great Western, and his

statements are so clear and so good that we print them nearly

in full, as follows:

I will take issue with the statement that 41 per cent, of the
Master Car Builders' Association are locomotive men. The
term "locomotive men" is entirely a misnomer. Those called

locomotive men take as much interest in and have as much re-

sponsibility for the cars as they have for the locomotives;
simply because they are Superintendents of Motive Power, Me-
chanical Superintendents or General Master Mechanics does not

make them locomotive men pure and simple. They are respon-
sible to their managers just as much for the cars and for the

painting of the cars as they are for the locomotives and their

operation.
The consolidation of the Master Mechanics' and Master Car

Builders' Associations would seem to be in the direction of cen-

tralization and a decrease in the friction of business, and. there-

fore, it is bound to come. It seems to me that the objections

offered to the consolidation of these two associations are more
in the form than the substance. Certainly no one has a right

to belittle the work done by the Master Car Builders' Associa-

tion, and I certainly do not wish to do so. It has fulfilled a
most valuable function. At the same time it is certainly open
to question whether this same amount of work cannot be done
in not only a more expeditious manner, but in a better way for

the health of the railroads as a whole.
I would call the attention of those who have spoken in dis-

favor of the consolidation to the fact that the present M. C. B.

code of rules governing the interchange of cars as they stand

to-day, and their development in the last two years, are almost
entirely the results of the efforts of the so-called "locomotive

men." The principle of the present code of rules, throwing upon
the owners of the cars the responsibility for their running re-
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pairs, originated a few years ago with half a dozen such men.
We called it first the "Chicag-o agreement," and operated under
this agreement for a year as a matter of trial. The first year
that such a change was proposed to the Master Car Builders'
Association it failed to carry. The second year it carried after
considerable hard worlc on the part of those who were interested
in it. Therefore, it would certainly seem that the so-called
locomotive men are not without interest in the principal work
of the Car Builders' Association. The interests of the two as-
sociations are so closely allied and interwoven that it seems a
waste of power to separate them. So far as the representation
of the Master Car Builders themselves in a general association
representing the rolling stock of the United States and Canada
is concerned, there is no reason whatever why the Master Car
Builders should not be represented as well as the Superin-
tendents of Motive Power and Master Mechanics, and should
not have every opportunity for expressing themselves and tak-
ing an active part in the proceedings and deliberations. At the
same time I think that there are few Mechanical Superin-
tendents who would be willing to intrust to another, even to
their own assistants, in fact, the deciding vote in matters per-
taining to the interchange of cars, or any other important
question concerning the handling of cars, inasmuch as they are
the ones who are directly responsible tor the result.
At the same time if the Master Car Builder or General Car

Foreman, or whoever represents the car department of a rail-
road, were to attend these conventions with the head of the
mechanical department, the latter would have the advantage
of his advice, and the Master Car Builder would have every
opportunity, as I have said, to take part in the discussions.
The subject of the interchange of cars should not be con-

sidered as an art in itself. To those who are specially interested
in it the inspection of cars is almost too likely to be considered
as a fine art, while as a matter of fact it is merely a means to
an end. We have been ti-ying for several years to simplify the
inspection of cars and to reduce the laber involved In it to a
minimum, and this special agreement of which I have spoken,
and the i-adical changes in the present code of rules brought
about by "locomotive men" have been in that direction.
Mr. Goodyear says that unless active steps are taken in a few

years the absolute control of engine, roundhouse and car men
will be in the hands of train superintendents. That is some-
thing I should be rather glad to see. A railroad is not operated
for the privilege of inspecting cars or operating roundhouses.
The purpose of a railroad is to move freight and passengers.
The other things are simply the tools to this end, and they
should be handled as such. I believe that before very long
the strictly operating part of a railroad, including the control
of engine, roundhouse and car men, will be more entirely in the
hands of the superintendent, and that the function of the me-
chanical man will be more in the way of a consulting engineer.
As it is now, he is retained practically by the railroad as an
expert, yet he has, as such, too much to do with the actual
traflic of the railroad. He might accomplish more if he had
more leisure to consider quietly the larger problems of the
improvement In cars, motive power, fuel handling and con-
sumption, machinery and everything that pertains to the main-
tenance and operation in itself of the rolling stock and the

shops.

PROTECTION OF BRIDGES FROM SALT WATER
DRIPPINGS.

The recent action of the Master Car Builders' Association in

recommending methods of protecting bridges from the destruc-

tive action of brine drippings from refrigerator cars was re-

corded in our Issue of July of the current volume (pages

220 and 246). The Association of Railway Superintendents of

Bridges and Buildings at the recent convention considered the

subject from the standpoint of those who maintain the bridges.

The following paragraphs from the report of a committee
gives their views, which are in accord with those of the Master
Oar Builders:

"That this dripping is very injurious to metal none -nnll

question, except perhaps, the owners of refrigerator cars. Some
little interest is being taken in this subject by the officials in

charge of track and bridges, but little or none by those in

charge of the transportation departments, and while the rem-
edy should be applied to the cars Instead of the bridges, there

will undoubtedly be opposition to this method by the car
owners, who will probably be very slow to provide their cars

with the necessary protection unless forced to do so by the

railroad companies' united action.

"One refrigerator car will produce probably 200 gallons of
brine every 24 hours, which is distributed over the roadbed and
bridges as the car passes along or iS' held on a siding. The
damage is greatest when these cars are not in motion and on
curves where slow speed is maintained. In order to protect
bridges in such places, it would be necessary to completely
cover their decks with a waterproof protection, with gutters
to cari-y off the brine. This is rendered necessary because the
vents in the present refrigerator cars vary In their positions,
thereby making it impossible to construct a simple gutter to
caitch the flow.
"It has been suggested that attachments be made to all cars

in such a manner that the flC"V of brine will always fall in
the center between the rails. This will furnish considerable
relief and in places where the fl'ow is excessive, provision
could be easily made to catch this flow and conduct it away
from mtal work. The attachment to the cars would probably
not cost more than $5 each, and would be a compromise be-
tween the railroad companies on the one side providing a
waterproof decking for the structures mostly damaged, and
the owners of the cars on the other side providing reservoirs
to hold this dripping until discharged at regular stations."

FAILURES OP AIR BRAKE HOSE.

Air brake hose failures from bursting occur at the rate of

from eight to ten cases per day on the Lake Shore & Michigan
Southern Railway. These figures are from carefully kept
records. The bursting of hose is not always accompanied by
wrecks and damage, but it is likely to be, and the quality of

hose is clearly an important matter. There is no reason to

believe the failures on the Lake Shore from this cause are
higher than on other roads, but the records are probably most
carefuiij' kept.

The cost of splicing air brake hose by the use of a malleable
iron thimble casting and the clamps necessary for making
tight joints is 7 cents. This price and the fact that the prac-
tice was considered entirely safe and commendable was brought
out in a recent Jiiscussion before the Western Railway Club.

The practice is followed by several roads for their own ears,

but not for repairs to foreign cars. It was shown to be neces-

sary to test the hose under about 100 pounds pressure to insure
tight joints. Out of a total of 40,293 pieces of hose in use on
the Chicago, Milwaukee & St. Paul last year there were 6,323

failures, including all causes. Of these 2,766 were spliced and
returned to service, about 15 per cent, of the total number in

service failed, and the total number that failed after splicing

was 14 per cent, of the total number spliced.

The failures of brake hose on the Chicago, Milwaukee & St.

Paul Railway for the year ending June 30, 1898, were reported

in the proceedings of the Western Railway Club September,

1898, in the following concise form:

CHICAGO. MILWAUKEE & ST. PAUL RAILWAY CO.

Report of Failueec of Am Hose Fon Fiscal Year ENriso Jkne 30. 1808.

Locomotives.... 729
Passengei" cars. 771
Frelgliti-ftrs 16,782

Y
B C D

Flo. 2.

DEFECTS FOB WHICH AlB HOSE ARE WITHDRAWN' FROM SERVICE,

1 Durst al C, 9 Broken cteuip bolt. B.
•2 HurstatD. 10 Broken clamp bolt. B.
3 Biirslat E. ^1 Loose fUtiuRa.
-1 Cracks throuch rubber fit C, expoeiiig canvas. 12 Pulk'il In iwo.
5 CrackH throiiRh rubber at D.i^xpoalng canvas. 13 Cnisht-d.
« C'rackg through rubber at E. exposing canvas. 14 Cbafed.
7 Damage to nlpptf, A. 15 Out

NoTE.-Defoctecftused by kinks must be shown In column of lluurestD prime, thus I'a. 2!4. S'a.^W.
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gines may now be considered as reliabln, and they require

no more care and no higher ordw of Intel ligfince in operating
than is usually given to the strani plants. The fuel is easily

handled, is automatically fed, and there are no ashes. Gas
engines require attention in starting, but they may bo al-

lowed to regulate themselves afterward, and therefore require
much less care than steam apparatus. In some cases the sta-

tion attendants teach men or give them all the attention they
require.

An interesting paper on this subject, read before the Engi-
neers' Society of Western Pennsylvania, contains valuable in-

formation and suggestions applicable to railroad water sta-

tions. About two years ago an auxiliary pumping station was
installed at Pitcairn in connection with the East Pittsburgh
Water Works, and a gas engine was decided upon for the
following reasons: Gas supply was available from the city

mains, this form of engine was always ready for work and
did not require banked fires, the cost of putting in a boiler
plant and the expense of handling coal and ashes was saved,
and, finally, the pump could be automatically controlled. A
triplex S% by 8 inch single acting pump was selected which
was guaranteed to pump 225 gallons per minute against a
head of 325 feet with an expenditure of 25 horse power, the
engine being guaranteed to give 25 brake horse power for a
consumption of 15 cubic feet of gas per horse power per hour.
The actual consumption was only 13.42 cubic feet. Records are
given of gasoline engines working on a consumption of one-
third and four-tenths of a gallon of gasoline per horse power
per hour, and the author of the paper shows that the fuel
consumption of small engines bears a close relation to the
duty when compared with larger units. These examples were
selected from several given by the author, and the paper
should be read by ofTicers who have pumping plants in charge.
One of the strongest recommendations of gasoline and gas en-
gines is that the fuel consumption ceases when the engine
stops, they may be started without delay due to banked fires,

and one man may attend several of them.

Mr. Alfred Lovell has been appointed Assistant Superintend-

ent of Motive Power of the Northern Pacific. He was for-

merly Engineer of Tests of the road.

Old ideas as to fine art in painting locomotives and tenders
are giving place to practicable and serviceable ones. The "Rail-

road Gazette" says that the New York, Chicago & St. Louis
has found that considerable saving can be made over the pres-

ent methods of painting and lettering locomotives and tenders.

This road now paints the tenders with asphaltum applied with
a broad brush, while the letters and numbers, instead of being
made on the tenders and locomotives themselves, are painted
on wooden sign boards, which are held in place by bolts. In
this way all the lettering can be done in the paint shop, while
the engine and tender are undergoing repairs, so that the loco-

motive is not kept out of service several days while being let-

tered. Mr. Mackenzie, the Superintendent of Motive Power,
states that in this way the painting costs between $30 and $35

less for each locomotive than it did formerly.

PERSONALS.

Mr. E. C. Palmer, Secretary and General Manager of the

Standard Tool Company, of Cleveland, died Oct. 13.

Mr. James Carmichael, Superintendent of the Machinery De-

partment of the Harlan & Hollingsworth Company, is dead.

Mr. E. D. Jameson has been appointed Assistant Master Me-
chanic of the Western Division of the Grand Trunk, with office

at Battle Creek, Mich.

Mr. F. B. Goodrich has been appointed assistant engineer

of the Houston & Texas Central, with headquarters at Hous-
ton, Tex.

Mr. F. W. Gilcreast has been appointed Division Engineer
of the Mahanoy and Hazleton division of the Lehigh Val-

ley, with office at Hazlton, Pa.

Mr. Henry Pape has been appointed chief engineer of the

water lines of the Oregon Railroad and Navigation Company,
in place of Mr. Reuben Smith.

Mr. Robert Carritt has been appointed Chief Engineer of

the Mississippi Valley Railway, with headquarters at 806

Chestnut street, St. Louis, Mo.

Frank C. Doran, Engineer and General Roadmaster of the

Chicago & Western Indiana and the Belt Railway of Chicago,

died at his home in Chicago October 15.

Mr. J. W. Patten, Chief Clerk to the Second Vice President

of the Erie, has been appointed Assistant Purchasing Agent of

that road, with headquarters at New York.

Mr. J. D. Trammell has been appointed Chief Engineer of

the International & Great Northern, with headquarters at

Palestine, Tex. He was formerly Resident Engineer.

Mr. J. E. Price, district superintendent of the Intercolonial

Railway at Truro, N. S., has been appointed general superin-

tendent of that road, with headquarters at Moncton, N. B.

Mr. William H. Clark has been appointed General Manager

of the Lowell & Hastings, in addition to his previous duties

as Traffic Manager. He has held the last-named position since

1890.

Mr. L. H. Hilton resigned as President and General Man-

ager of the Sylvania Railroad at the annual meeting in Syl-

vania, Ga., September 29, and M. P. Daffin was chosen presi-

dent and treasurer.

Mr. C. A. Delaney, formerly Superintendent of the Rich-

mond Locomotive and Machine Works, Richmond, Va., has

been appointed Superintendent of the Dickson Locomotive

Works, Scranton, Pa.

Mr. Gustave R. Tuska, Chief Engineer of the Panama Rail-

road Company, has also been appointed Consulting Engineer

to the American Representative of the Russian Government

in connection with the Chinese Railroad system.

Mr. W. H. Russell, traveling engineer of the Southern Pa-

cific, between Bakersfield, Cal., and El Paso, Texas, has been

appointed assistant master mechanic of the road at Oakland,

Cal., and Mr. Jesse C. Martin has been made traveling en-

gineer.

Mr. B. S. Snyder, foreman of the roundhouse of the New
York, Chicago & St. Louis at Conneaut, 0., has been ap-

pointed Master Mechanic of the Columbus, Sandusky & Hock-

ing, with headquarters at Columbus, 0., vice Mr. T. M. Down-

ing, resigned.

Mr. Joseph A. West, Secretary and General Freight and

Passenger Agent of the Sumpter Valley Railway of Oregon,

has accepted the position of Chief Engineer of the Utah &
Pacific, which is to be built from Milford, Utah, to the Nevada

State line, 75 miles.

Mr. Andrew G. Wilson, Superintendent of the machine shop

of the Harlan & Hollingsworth Company, Wilmington, Del.,

has resigned after a service of 36 years to accept a position

as manager of the Maryland Steel Company's ship yard at

Sparrow's Point, Md.

Mr. J. S. Chambers, formerly Master Mechanic of the Illinois

Central at Paducah, Ky., has accepted the position of Su-

perintendent of Motive Power of the West Virginia Central

& Pittsburg, with headquarters at Elkins, W. Va., to succeed

Mr. J. S. Turner, resigned.

Mr. Paul J. Myler, Secretary of the Westinghouse Manu-

facturing Company, Ltd., at Hamilton, Canada, will succeed

George F. Evans as Manager when Mr. Evans leaves for St.
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Petersburg, Russia, to establisn a plant for the manufacture of

brake apparatus in Russia.

Mr. M. F. Bonzano, whose resignation as Superintendent

and Chief Engineer of the Columbus, Sandusky & Hocking

has been announced, has become General Manager of the

Chattanooga Southern, a position which he held before taking

the one from which he now resigns.

Mr. George H. Kimball, formerly Superintendent of the

Eastern Division of the New York, Chicago & St. Louis, has

been appointed Superintendent and Chief Engineer of the

Columbus, Sandusky & Hocking, with headquarters at Colum-

bus, O., to succeed Mr. M. P. Bonzano, resigned.

Col. D. S. Wagstaff, of Detroit, Mich., General Northern

Agent for the Cincinnati, Hamilton & Dayton, has been ap-

pointed representative of the Detroit White Lead Works and

Detroit Varnish Company. Col. Wagstaff was formerly con-

nected with the passenger departments of the New York
Central, West Shore and Grand Trunk roads.

Mr. J. J. Donavan, Vice President and General Superin-

tendent of the Bellingham Bay & Eastern, has also been ap-

pointed General Superintendent of the Bellingham Bay &
British Columbia, with headquarters at New Whatcom, Wash.,

in place of Mr. C. L. Anderson, who has been General Super-

intendent, Chief Engineer and Purchasing Agent.

Mr. P. P. Wittekin, formerly Chief Engineer of the Sinne-

mahoning Valley and afterward Chief Engineer of the Kis-

hacoquillas Valley Railway, has been appointed Consulting

Engineer and Technical Director of the Government railroads

of Colombia, South America, of which he has been Chief

Engineer since Pebruary 1, 1S96. Headquarters, Medellin.

Mr. John Lundie, M. Am. Soc. C. E., has been appointed

Consulting Electrical Engineer of the Brooklyn Elevated

Railroad. He has given a great deal of attention to matters

connected with the substitution of electricity for steam on
railroads and for some time has been retained by the Illinois

Central for this work. His New York office is 71 Broadway.

Mr. H. Prazier, late Chief Engineer of the Chesapeake &
Ohio, has been appointed Chief Engineer of the railroad to be

built from Canton to Hankow, China, by the China Developing
Company. Mr. Prazier was Chief Engineer of the Chesapeake
& Ohio from July 1, 1891, to June 1 of the present year,

when he resigned, and previous to 1891 was Superintendent
of the Huntington and Cincinnati divisions of the same road.

Mr. Thomas A. Eraser, Superintendent of the Wells &
French Car Shops, shot himself at his home in Chicago oc

October 13, dying instantly. Illness and consequent despond-
ency was given as the causes leading him to take his life.

Mr. Praser was widely and favorably known through his con-

nection with the Wells & French Company, and also formerly
as Master Mechanic of the Minneapolis, St. Paul & Sault Ste.

Marie Railway.

A. W. Stedman, formerly for many years chief engineer of

the Lehigh Valley Railroad, died at Mauch Chunk, Pa., Oc-
tober 7. He was born at Mauch Chunk in January, 1844. and
entered railway service March 4, 1861, as telegraph operator
on the Lehigh Valley. Two years later he entered the service

of the engineering department of the same road, and worked
three years as levelman, when he was appointed assistant en-

gineer. After holding the latter position for 15 years, he was
for two years principal assistant engineer, and was appointed
chief engineer in 1883. He retired from the last named posi-

tion in March, 1893, but continued as consulting engineer of
the road,

Mr. L. C. Burgess, one of the best known railway supply

men, died at his residence, near Chicago, Oct. 3, after an

illness of several months. He was born in 1847 at Hancock,

N. H., and went to Chicago in 1875 as head of a department

of the works of Wheeler & Wilson Sewing Machine Company.

He was afterward in the business of manufacturing bolts and

a member of the firm of Schumway & Burgess. His connec-

tion with the railway business began as a representative of

the Ajax Forge Company, and aftei-ward he was connected

with the Terre Haute Car & Manufacturing Company, and

later was General Manager of the Muskegon Car Company.

When the National Hollow Brake Beam Company was organ-

ized he returned to Chicago and was given charge of the sale

department, and was connected with that concern up to the

time of his death. Mr. Burgess had a great many friends, and

among the closest of them were those with whom he was as-

sociated in business.

Frank P. Hemenway, who was well known as one of the

editors of the "American Machinist" for fourteen years and

also as the author oi an excellent book on the steam engine

indicator, died in Brooklyn October 14. He was a thorough

mechanic and served as such in a number of manufacturing

and railroad shops. He experimented with and assisted in

the development of the Richardson pop safety valves and the

Richardson balanced slide valve, as well as designing the

Hemenway automatic cut-off engine, which, however, was not

a permanent success. As a writer he began to contribute to

the columns of the "American Machinist" in 1879 and became

associate editor in 1881. On the death of Jackson Bailey, in

1887. he became editor and held the position until his resig-

nation in 1894. The "American Machinist" says of him: "His

inlormation was wide and marvelously correct, and his judg

ment more than kept pace with it. The word that came from

his pen or his tongue was never misleading. Personally he was

a true friend. He was kind and actively helpful to all with

whom he was associated. He did good and not evil all his

days to all he met in the walks of business."

BOOKS AND PAMPHLETS.

"A Handbook of Engineering Laboratory Practice," by Rich-
ard Addison Smart, M. E., Associate Professor of Experi-
mental Engineering, Purdue University. 12mo. ; cloth, 290 pp.,
illusti-ated. John Wiley & Sons, New York, 1898. Price,
$2.50.

This little book is to be commended for the excellent arrange-

ment of subjects presented, and tar the concise character of Its

descriptions. While intended primarily as a manual for the

use of students in technical schools, it will prove suggestive to

many engineers in active service, and especially useful to those

who, from force of circumstances, iiave failed to keep in touch

with inodern laboratory methods. Methods and apparatus em-
ployed in proving the accuracy of such instruiments of observa-

tion as are commonly used in engineering work are briefly but

accurately described, and the course to be followed in investi-

gating the performance of machinery of many kinds is carefully

outlined.

The book contains thirteen chapters, besides an introduction,

the heads of which are as follows: "Elementary Measure-
ments, Measurement of Liquids, Measurement of Gases, Meas-
urement of Pressure, Measurement of 'iemperature. Calorime-

ters, Measurement of Power, Strength of Materials, Steam
Boiler Testing, The Steam Engine Indicator, Steam Engine
Testing, Testing of Hydraulic Machinery, Miscellaneous Tests."

While much of this work necessarily follows lines previously de-

fined, the bock presents ample evidence of combinations of ap-

paratus and of methods not before published. It ends with a

very complete index, a feature which is too often entirely omit-

ted or left incomplete in the modem engineering handbook.
A good start has been made by the author in this work, and

he should be encouraged to elaborate and enlairge it in future

editions. In the interests of railroad men and stockholders as

well, the author is urged to tell what he knows about the testing

of a locomotive, and we hope this edition will sell so well as to

give him the opportunity in the ntar future.
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"The Story of American Coals," by William Jasper Nicolls, M.

Am. Soc. C. B.; octavo, 405 pp. J. B. Llppincott, Philadelphia,

1897.

This buok is intended for those who wish to know about coal

without lookjinjj through several books. The arrangement of

subjects is logical. It begins with the origin of coal and its de-

velopment, and follows the various paths whereby it reaches the

consumer and tells of the different uses to which it is put. It is a

story, told in an iJiteresling way, and is so well indexed that it is

also a reference book. It is devoted entirely to American coals,

of which .$MO,000,000 worth are mined annually. The author has

prepared himself for his task by fifteen, years' work in the

Pennsylvania coal regions, much of the information having
come from his personal experience. Tlie chief subdivision.s of

the subject are: Origin, development, transportation and con-

sumption. Theories of origin, the various methods of mining

and the transportation problems, together with the study of

combustion, the important question for the future of the in-

dustry, and a discussion of the uses of coal for steam, gas and
coke making, constitute a wide fleW and it is well covered. The
story is admirably written in a very simple, enjoyable style.

A great many statistical figures are given and the work is alto-

gether a satisfactory one. Such matters as smoke prevention

and the use of the Wegener system for burning powdered coal

and the causes of spontaneous combustion are to be found in the

book. The author has a proper appreciation of the industrial

importance of coal and shows the intimate and inseparable re-

lations betweeen coal supply and railroad and water transpor-

tation. The publishers have done their part handsomely. The
binding- and the paper are good, and' the large type and excellent

typographical features are praiseworthy.

"La Machine a Vapeur." By Edouard Sauvage, Professor a
I'Ecole Nationale SupSrleure Des IVIines. Baudry & Com-
pany, Paris, France. 2 vols.; 46S pp.; 1,036 illustrations.

So much has been written and some of it has been so well

written that it would seem unlikely that there was much room
for any additional text books or treatises upon the steam
engine. At the first sight the book under review presents a

very imposing and attractive appearance. The type Is large

and clear, the presswork has been well done and the paper

Is of a fair quality, but upon a careful examination of the
treatise one is led to the inevitable conclusion that the crea-
tion of scientific treatises by compilation is not exclusively

confined to this country. The arrangement of the matter in

the book is rather curious and leads one to the suspicion that
the compilation process has been carried almost to an extreme.
For example, the first chapter opens with the description of

the essential organs of the steam engine. The opening para-
graph says that "fuel burned in a firebox heats water, which
partially fills a boiler. The heat transforms water into steam
which exercises a pressure against the walls of a cylinder."

The next sentence states that "most engines have at least

one cylinder in which a piston moves, as an essential part."
After describing in a desultory way the various parts of a
steam engine, including a surface condenser, the old mining
engines of the last century, slide valves, the general form of
horizontal engines, with numerous illustrations of types of

compound and triple expansion engines, in none of which is

there a really adequate description, the second chapter opens
with physical and mechanical laws. In this the professor ap-
pears, and it is scientific in the highest degree If diagrams
and equations constitute or insure scientific accuracy. This
is followed by a chapter on the work of steam, in which in-

dicators and their functions are extensively described and il-

lustrated, as well as dynamometers, and this in turn is fol-

lowed by the theoretical cycles of the work of steam and the
action of the walls of the cylinder in producing internal con-
densation. The illustrations throughout are fair, but are not
printed with the distinctness which the reader has the right
to demand. Many of them bear the evidence of being re-
productions from previous engravings, and this Is especially
true of the wood cuts. It is difficult to understand the system
upon which the book has been compiled, for a compilation
It most assuredly Is. There is no clearly defined method of
treatment.

Valves of all sorts and descriptions are illustrated and very
briefly described, but it Is well within the limits of truth to

say that for a man unacquainted with the art It would be

Impossible to lay out a single one of the many valve mo-
tions described, from the information given him in the text.

The book, as has been Bald, is largely a compilation taken
from periodical publications, builders' catalogues and previous
works on the steam engine which have, in course of time,

found their way to the pigeon holes of the author to be taken
out and put together in the compilation before us. Like other
compilations of this sort where an attempt has been made to

do a great deal within a very small space, the result has
been desultory work in many particulars. The book Is a treatise

on the steam engine, and it handles not only the stationary en-
gine, but the locomotive, marine and traction engine as well.

The most satisfactory portion of the book is that devoted
to tubular boilers, not that the text or the suggestions to

be derived from It can claim any very great amount of orig-

inality, but because the illustrations are very complete and
give a clear Idea of the various methods of boiler construc-
tion that are now in use, and which can be shown by illus-

trations as well as by the text. As a final illustration of

the mixture or lack of order of the book, we will state that

In one single chapter we have tubular boilers, boiler construc-
tion, bracing, riveting, method of making laps, water tube,

marine, locomotive boilers, water testing, injectors and water
purifiers, to say nothing of such minor matters as water
gauges, stop cocks, safety valves and steam gauges.

The principal value of the book, then, may be said to lie

In the large number of Illustrations which It contains and the

most excellent index which accompanies it. There is not only

a complete alphabetical index referring to all parts of en-

gines that are mentioned or treated, but there is a list of au-
thors and their works from which quotations have been made.
In addition to this, there is a regular table of contents which
Is thoroughly well amplified. This part of the work has been
most excellently done, and can well serve as an example to

any author who contemplates either the compilation or the

writing of a new book on scientiflo subjects.

"Proceedings of the Thirty-second Annual Convention of the

Master Car Builders' Association. Held at Saratoga, New
York, June, 1S98."

The volume before us is uniform with those recently Issued

by the association, and besides the proceedings contains the

usual information, such as a list of members, constitution and
drawings of the standards and recommended practices. The
larger portion of the book is devoted to the reports of com-
mittees and the deliberations and discussions of the convention

of the past summer. The large folded plates containing the

standards of the association have been improved by captions

which may be seen without unfolding the plates. This feature

is a com'mendable one, and the selection of the drawing wanted
may be very easily made. The volume has appeared with the

usual promptness of the Secretary, Mr. Cloud. He and his

assistants deserve credit for handling such a large amount of

work so quickly.

"Soft Ooal Burning," by C. M. Higginson. Fifth edition. Print-
ed by the Railway Master Mechanic, Chicago, 1S98.

This is an 18-page illustrated pamphlet devoted to a

study of the proper method for burning soft coal in stationary

and locomotive boilers. Mr. Higginson, who is now assistant to

the Pi-esident of the Atchison, Topeka & Santa Fe Railway, has

given a great deal of attention to this subject, and has been
exceedingly successful in applying the methods he describes.

We have watched this pamphlet through its five stages of de-

velopment, and consider it an excellent treatise, although very

brief, and it Is hoped that it will continue to grow and gain

wide distribution. One of the most important of the points

made in it is the necesstty for compelling intimate mixture of

the products of combustion and oxygen, coupled with pro\-isions

for obtaining complete combustion before the flames are ex-

tinguished by contact with relatively cool surfaces. The author
has the secret of smokeless and efficient combustion. He consid-

ers the subject of heating surfaces in locomotives, and suggests

the use of corrugated tubes to break up the streams of the

products of combustion and thereby increase the evaporative
efficiency. The author's Ideas have been repeatedly expressed
in our columns. He lays no claim to original discovery in the

matter of coal-buming, but records the results of methods and
experiments covering a long period, the applications of which
have been very satisfactory.
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"Twelfth Annual Report of the Commissioner of Labor, 1897;

Economic Aspects of the Liquor Problem." Government Print-

ing Office, Washington. 1S98.

"Professional Papers of the Corps of Royal Engineers," (Eng-

land). Edited by Captain R. F. Edwards, R. B., 1897. Pub-
lished by the Royal Engineers' Institute, Chatham, England,

1897; price 10s. 63.

Catalogue of the Michigan College of Mines, 1898. With State-

ments Concerning the Institution and Its Courses of Instruction

for 1898-1900. Published by the college, Houghton, Michigan, Au-

gust, 189S.

Bulletin of the University of Wisconsin No. 26, Containing an
Address by Mr. Onward Bates, Engineer and Superintendent of

Bridges and Buildings, Chicago, Milwaukee & St. Paul Rail-

way.

"The Journal of the Association of Engineeering Societies" for

August contains three papers on the abolition of the grade

crossings on the main line of the Boston & Albany Railroad in

Newton, Mass., by Messrs. Irving T. Farnham, William Parker

and W. G. S. Chamberlain, of the Boston Society of Civil En-

gineers; and one on power consumption on electric railroads,

by S. T. Dodd, of the Civil Engineers' Club of Cleveland. In

the first series of papers Mr. Farnham deals with the history of

the improvement and with the street and drainage work con-

nected with it; Mr. Parker with the depression of the railroad

tracks, and Mr. Chamberlain with the bridges over the tracks.

All the papers are freely illustrated. Mr. Dodd, in his paper,

gives a scholarly analysis of the several items of work per-

formed by the electric current on railroads, and illustrates his

paper by diagrams giving speed, torque and acceleration cui-ves.

"History of the Railroad Ticket." This is a 22-page pam-

phlet by the Rand Avery Supply Company of Boston. The

author, Mr. Robert S. Gardiner, with the assisttance of colored

reproductions of tickets, outlines the great advancement which

has been made in the printing of railroad tickets since 1S36.

"Coupler Computing Tables."—This is a pamphlet con-

taining a table of information about M. C. B. couplers. It Is

standard size and gives a list of couplers, the weight of ma-

terial in each, and the original and scrap values. Its object Is

to facilitate the work of billing for couplers and their parts.

It is compiled and published by Messrs. G. W. Glick and John

H. Nichols, of Cleveland, Ohio.

"Electric Street Railway History," Part I., is a 40-page illus-

trated pamphlet received from the Westinghouse Electric &
Manufacturing Company. It contains a review of the develop-

ment of Westinghouse railway motors with references to gen-

erating apparatus and brief remarks on the possibilities of the

future. The pamphlet shows why this company has led and now

occupies the leading position in electric railway work.

The standards and recommended practice of the Master Car

Builder's Association as revised by the last letter ballot, may
be had in pamphlet form from Mr. J. W. Cloud, Secretary, 974

The Rookery, Chicago, at 25 cents per copy. The large sheets of

drawings, 30 by 38 inches, corrected by the ballot may be had at

25 cents each. The revised air brake and signal instructions,

and the rules for loading long materials are also availiable in

pamphlet fonn.

Magnolia Antifriction Metal and Oamelia Bronze are described

in a 3S-page illustrated pamphlet issued by the Magnolia Metal

Company, 74 Cortlandt street, N. Y. This pamphlet contains

much that is interesting to those who use bearings and as a

source of information in regard to the comparative merits of

different "anti-friction" metals it is worthy of careful con-

sideration. The records of tests by the Bureau of Steam En-

gineering, U. S. Navy Department, are particularly valuable

They are given in detail with tables of results.

"The Hawaiian Islands" is the title of a little pamphlet just Is-

sued by the passenger department of the Chicago & North West-

ern Railway. The advantages and characteristics of the islands

with regard to business opportunities are set forth, and so much
interesting information is given as to make it worth while to

vv'rite for a copy. The last few pages are devoted to showing
that the best way to get there Is over the Chicago & North-

western line, as a part of the Chicago, Union Pacific & North-

western line. The pamphlet is well printed, and is unique and
attractive.

The Safety Appliance Co., Ltd., of Boston, has issued an
illustrated, standard size 20-page pamphlet for the purpose of

giving information in regard to the appliances manufactured
and sold by them. The purpose of these is to advance econom-
ical operation of cars and locomotives. Among them are the

following: The brake equalizer, which raises brake shoes when
a car is loaded and permits of adjustment of brake beams;
the drawbar adjuster, which is intended to automatically ad-

just the height of drawbars to keep them within the limit re-

quired by law; the locomotive spring suspension, which dis-

cards the equalizer and substitutes a series of leaf and spiral

springs, the spirals being coupled to the ends of the leaf

driving springs; the dead lever take up, which is a brake

slack adjuster for passenger and freight cars and tender

trucks, the device being non-automatic and Is operated by the

inspectors as they examine the condition of the trucks in a

train. The appliances are patented in the United States, Can-

ada, Great Britain and France. The address of the Safety

Appliance Company is the Wentworth Building, Boston, Mass.

The Weir Frog Company has issued a new catalogue, No. 5,

which is similar in appearance to the earlier editions, but has

50 additional pages and 72 new engravings. A number of

new devices are shown in addition to the usual product of the

works. These are improved spring frogs, on pages 63 to 67;

new combination crossings, on pages 109 and 127. A new design

of three-throw split switch, with reinforced switch points and

adjustable rods, is shown on page 157. The derailing safety

switches for sidings are found on pag'es 170 to 175, and a new

form of derailing switch for electric roads is illustrated on page

177. This is a very important device for the protection of cross-

ings between steam and electric roads, and it should be brought

to the attention of all officers who are concerned with thesaefty

of these most dangerous of all crossings. A footguard for

frogs, switches and guard rails is shown on page 244, and four

pages are devoted to railways for industrial works. A com-

plete illustrated description of the electrical interlocking system

under the patents of Messrs. F. C. Weir, Jos. Ramseyand others

is given on pages 276 and 297. The catalogue closes with tables

and data useful in connection with track and switch work.

The Egan Company, Cincinnati, Ohio, have just issued a

handsome souvenir. This concern makes a complete line of wood-

working machinery. It is handsomely designed and is printed

in two colors, red and blue, and bd&ig on fine white paper, makes
a patriotic combination of colors. This poster shows about one

hundred of their latest improved machines, especially adapted

to planing mills, carpenter, sash, door and blind work, furniture,

chair and bracket factories, car, railway, bridge and agricultural

works, buggy, carriage and wagon builders, spoke, wheel and
handle factories, colleges, technical schools, state institutions,

navy yar.ds, etc., and every user of machinery should have one

of these hung up in his office for reference. This company,
which is the largest wood-working machinery concern in the

world, have had a special corps of expert mechanics and
draughtsmen at wonk for the past year or eighteen months,
whose sole duties have been to design machines on advanced
principles and improve those already built. The line of ma-
chinery they now have to offer is stated to be superior to any
other on the market, and they can furnish either single ma-
chines or complete equipment for doing any kind of work in

wood. A copy of the souvenir will be sent upon application.

EaXJIPMENT AND MANUFACXTTBING NOTES.

Machines for dovetailing lumber for packing cases are reported

to be needed in Nantes, Brest, Loriet, and Concarneau in

France. Consul Brittain advises Americans to correspond with
Mr. Edward Kerr, 3 Rue Gresset, Nantes.

The Johnson hopper bottom and door and the McCord journal

bo.x and lid were specified for the new cars for the Delaware &
Hudson, which are being built by the Buffalo Car Manufactur-
ing Co. The Johnson hopper door was Illustrated in our issue

of August, !98, page 276.

The Carnegie Steel Co. is reported to be about to erect a new
gun plant on a plot of ground on the Monongahela, near the

armor plate mill. Pour buildings will be equipped- with lathes

and other machinery. The addition will require 2,000 more
hands.



November, 1898. AND RAILROAD JOURNAL. 387

Messrs. William R. Trigg and J. J. Montague, of the Rich-

mond Locomotive Works, are to establish a shipbuilding com-
pany and a permanent plant at Richmond for the construction

of present contracts with the Government and for further sliip-

bullding work. The capital is $300,000,000, and Mr. Trigg is to be

manager.

The Chicago Pneumatic Tool Company has found it necessary

to open an office in the far West. The President of the Com-
pany, Mr. John W. Duntley, has just returned from an extended

trip to the PaciTic Coast and found so great a demand for the

pneumatic tools as to require a branch otiice, which has been
located at 537 Miss.jn street, San Francisco, under the charge

of Mr. Henry Englas.

The Schoen Pressed Steel Company of Pittsburgh receives so

many inquiries concerning steel cars from all parts of the world
and there are so many orders in hand as to lead authorities on
the subject of iion and steel to predict that this industry will

take a very high place among those using steel. The present

capacity of the Schoen shops is 150 ears per week, and orders

are now on rhe books to keep them busy tor some time.

Boyer pneumatic hammers by the Chicago Pneumatic Tool

Company are being used in constructing a new floor system
and generally strengthening a 265 ft. span of the Illinois Central

bridge at West Point, Kentucky. Compressed air is furnished

by a 12 H. P. gasoline engine direct connected to an air com-
pressor and placed on the bridge. The hammers are driving

% and %-in. rivets and each does the work of four men by the

hand method.

An engine shaft weighing 63,00 pounds, 27 feet 10 inches long,

with a maximum diameter of 37 inches, is being made by the

Bethlehem Iron Co. for the Corliss Steam Engine Co. The
diameter at the bearings is 34 inches, and at the crank dise fit

32 inches. It is hollow, the hole being llVz inches diameter.

The specifications call for an elastic limit of not less than 50,000

pounds per square inch, and an elongation of 18 per cent, in a

test bar one inch in diameter and 10 inches long.

Comparisons of the merits of several different metallic truolcs

are to be made on the Chesapeake & Ohio. The plan is to build

100 coke cars of 30 tons capacity at the shops of the road and
equip them with five or six different steel trucks. The cars
will all be in the same service and the examination for condition
under service will allow sufficient time to bring out the relative

values of the designs. It is also understood that the makers
will be allowed to furnish the best trucks that they can build.

A new window and car sash lock has been invented and per-
fected by Mr. J. Wilson Wright, 73 Vesey street. New York.
It employs a rotating gear, which engages in a rack at the side

of the window. This gear is within the lock, and is held at
any desired position by two pawls, which are released' by finger
levers. The advantages stated are that the window may be
held at any desired height, or it may be held closed without
danger of being either raised or lowered from the outside, and
the window cannot fall when held open.

Mr. George H. Campbell, Terminal Agent of the Baltimore &
Ohio Railroad at Baltimore, has, in addition to his present
duties, been appointed Inspector of Stations and Terminals
over the whole line, reporting to the General Superintendents in

their respective territories. Mr. Campbell has long been known
for his ability in this direction and the object of the appoint-
ment is to secure at each terminal better service in every re-
spect, and is in line with the policy of the Receivers to give to

the patrons of the road better and quicker facilities for the
handling of freight.

Negotiations have been completed for the consolidation of the
Union Switch & Signal Company of Pittsburgh and the Na-
tional Switch & Signal Company of Easton, Pa., and a meeeting
of the stockholders of the anion Switch & Signal Company has
been called for Dec. 13 next to ratify the purchase of the capital
stock of the National Company. At the same time a vote will
be taken on a proopsed issue of gold bonds amounting to $500,-
000 and bearing 5 per cent. The result of the consolidation will
be that the switch and signal business of the country will be
controlled in Pittsburgh.

The Baltimore & Ohio Southwestern Railroad has just re-

ceived from the Baldwin Locomotive Works 10 new freiglit

locomotives, eight sin,ple and two compound, for use on the

Ohio division, from Cincinnati to Parkersburg. This portion
of the road has some rather heavy grades, and these are the
first heavy engines to be used on the line. They are expected
to increa.se the train haul about 40 per cent. The simple loco-

motives have 21-in. x 2S-ln. cylinders and the compound 15V4

and 26-ln. x 28-in. cylinders. The locomotives were built from
designs furnished by Mr. J. G. Neuffer, Superintendent of

Motive Power.

The Chicago, Burlington & Quincy is having 600 gondola coal
cars of 80,000 pounds capacity built in lots of 300 each, by the
Wells & French Co. and the Michigan Peninsular Car Co., for

delivery before Jan. 1. The inside length is 35 feet 10 inches; the
inside width 9 feet 1 inch; the length from top of sides to rail,

7 feet 3% inches; the frame, flooring and sides are of wood, and
the body bolsters, the brake beams, brasses and draft rigging
are the C, B. & Q. standards. The brake shoes are the "Cong-
don," the brakes, Westinghouse, and the couplers "Chicago."
All the castings are of malleable iron. The trucks have the C,
B. & Q. standard drivers and frames, and the light weight of
the oar is 28,400 pounds.

The Baltimore & Ohio Railroad is experimenting with an
80,000-pound coal car between Cumberland and Baltimore, where
the heavy movement of coal will justify an increase in the ca-
pacity of the cars. The present cars now in use have 50 per cent.
greater capacity than those used three years ago, but with the
changes in the line and the relaying of the track with 85-pound
steel, and the erection of modem steel bridges, the receivers be-
lieve it possible to increase the car capacity to 80,000 pounds.
Plans are also being made at the Mount Clare shops for a loco-
motive to weigh between 225,000 and 230,000 pounds, the cylin-
ders to be 23 by 30 inches, and the rest of the engine in propor-
tion. If this engine is built it will be used on the heavy grades
between Cumberland and Grafton.

The method of sheathing passenger cars with sheet copper,
devised and patented by Mr. W. P. Appleyard. Master Car
Builder of the New York, New Haven & Hartford R. R., is

meeting with substantial indorsement from a number of loads.
The Fitchburg, Erie and Southern Pacific and the Pullman Com-
pany have taken it up and the reports are full of high praise.
In the far West the relief which it gives from the effects of
alkali dust, that is very destructive to varnish, is a strong
recommendation. The appearance of the copper sheathed cars
that were exhibited at Saratoga last summer was handsome,
and Mr. Appleyard tells us that the coating will not require at-
tention or renewal, and that after the experience of coating the
first car it may be applied cheaper than paint and varnish.

The condition of the car building industry, as reflected by the
;innual i-eport of the Michigan Peninsular Car Company, is
good. The statement of earnings for the year ended August
CI, 1S9S, showed a total of $679,877.12. Four dividends, amount-
ing to $300,000, were paid. The sum of $100,000 was paid on the
S2.000,000 of first mortgage bonds, leaving surplus earnings for
the company's sixth fiscal year at the sum of $270,877.12, the
best record, with one exception, in its history. The grand total
of earnings is $2,306, 0C3.f2; disbursements, dividend and interest
account, $1,710,000, and operating expenses, $87,539.42, leaving a
balance of $508,524.20; material and surplus on hand, valued at
$1,554,289.02; cash, $219,878.44; bills receivable, $429,870.70;

amounts due from sundry corporations and firms, $376,175.34;

audited vouchers for material not yet due, $679,978.77.

The following Baltimore & Ohio rumors are not sub-
stantiated at the headquarters of the company: That
the B. & O. is contemplating shortening Its main line
from West Union, W. Va., to the Ohio River by building a
new ti-ack down the valley of Middle Island Creek to the Ohio
River near Marietta; that the B. & O. is about to invade the
territory of the Pennsylvania South "Western branch and that a.

road will be built from some point near Connellsville which will
reach the coal deposits between the Youghiogheny River and the
Pennsylvania Railroad; that the B. & O. is to build a million-
dollar tunnel under Mt. Airy. Md.. in order to eliminate a heavy
grade. The only foundation for this rumor Is the fact that re-
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cently there has been some talk as to what could be done toward

improving that portion of the line, but no action whatever has

been taken.

Mr. M. Cokeley, who is probably known to many of our

readers, has been made Superintendent of the works of the C.

W. Hunt Co., Staten Island, N. Y., having assumed the duties

of that position Oct. 14, after several months' work re-

vising the factory systems. Liarge concerns are beginnmg

to relieve the oflice management of the providing for the details

in office routine, the installation of systems, methods, etc. This

work properly belongs to a specialist, one who, constantly

keeping his eyes open for Improvement, studying the best

literature on the subject and devoting his energy entirely to

this work, becomes an expert. Mr. Cokeley has made this

special work his profession for some time, being for many
years with the General Electric Company and later with other

prominent firms. His experience as a practical mechanic has

been of great benefit to this line of worlc, enabling him to de-

tect almost instantly the leaks that invariably exist, and wliich

are so destructive to profits.

The Q & C Co. inform us that they have absorbed the Dust-

less Roadbed Company, of Philadelphia, and the use of oil for

the prevention of dust on railroads will be actively pushed by

the purchasers. The sprinkling of roadbeds with oil is operated

under the Nichol and Mattem patents. It has already been Uled

by a number of roads with very satisfactory results. The

Pennsylvania, the Long Island and the Boston & Albany roads

have each treated 100 miles of their track, and the Boston &
Albany has the application for its entire line in contemplation.

The New York, Philadelphia & Norfolk reports exceedingly sat-

isfactory results, and applications for short distances of about

10 miles have been made on the Fitchburg, New York, New Ha-

ven & Hartford, and Chicago & West Michigan raih-oads. We
believe that the latter road has more than this. The Wisconsin

Central is now trying it, and a number of other lines have signi-

fied their intention of doing so. On the roads first mentioned it

is found that three applications the first year are sufficient, and

after that it is required less often.

The divisions of the Baltimore & Ohio Railroad west of the

Ohio River are to receive the same sort of improvements that

have been made on the lines east of the Ohio. (Not only are the

grades to be reduced wherever it is practicable, but very much
heavier motive power is to be introduced. In order to carry the

additional weight the bridges on all the divisions are being re-

placed with heavier structui-es and the track relaid with heavier

rail. It has been demonstrated by actual experiment that these

changes will result in an increase in train loadmg in some places

of more than 50 per cent., the average being about 42 per cent.

It is the hope of the receivers that within the next two years

the Baltimore & Ohio Railroad will be an IS-foot grade road

from Chicago to Baltimore with the exception of that portion of

it which passes over the mountains, where helping engines must

be used. Many of the estimates for the different portions of the

work have been made, and those who have seen the plans state

that the work can be done at a surprisingly low cost considering

the return. It is understood that the policy of rehabilitation

adopted by the receivers two years ago will be continued by the

new company after the reorganization.

In a recent letter to the Westjnghouse Electric and Manufao-

tm-ing Company. Mr. R. G. Vance, Jr., Superintendent of the

Stevens Goal Company, makes the following statements regard-

ing the Baldwui-Westinghouse electric mine locomotive in op-

eration in their mines, and illustrated on page 263 of our Au-

gust, IStfS, issue: "It gives us pleasure to say that this motor

is giving the very highest possible satisfaction, and is attract-

ing considerable attention in this valley. It has been runninj

since May 1 and has not cost a dollar in the shape of repairi.

excepting a new valve for the sand box and a headlight base

broken in a collision with a car. It Is running on a road of 25-

pound steel rail, 4,000 feet long, over undulating grades varying

from 1 to 6 feet per 100 feet. Its regular load now consists of 20

cars of 1% tons' capacity, and the time required for each round

trip is from 17 to 19 minutes. We have pulled as many as 25 of

these cars at one trip, which is done with ease. When necessity

requires we can pull 30 cars, giving 50 per cent, more capacity

than you guaranteed." This is evidence of the qualities of this

mining locomotive, which is characteristic of the work done by

the Baldwin and Westinghouse companies.

OUR DIRECTORY
OF OFFICIAL OHANQES IN OOTOBBB.

Columbus, Sandusky & Hocking.—Mr. George H. Kimball has
been appointed Superintendent and Chief Engineer, with head-
quarters at Columbus. Ohio, to succeed Mr. M. F. Bonzano, re-
signed. Mr. Kimball was formerly Superintendent of the East-
ern Division of the New York, Chicago & St. Louis. Mr. B. S.

Snyder has been appointed Master Mechanic, with headquar-
ters at Columbus, Ohio, in place of Mr. T. M. Downing, re-

signed.

Chattanooga Southern.—Mr. M. F. Bonzano has been ap-
pointed General Manager, a position which he held before go-
ing to the Columbus, Sandusky & Hocking. He succeeds Mr.
M. S. Hoskins.

Detroit & Lima Northern.—Mr. Jules S. Bache, New York,
and Mr. James B. Townsend, Lima, O., have been appointed
Receivers of this road. Mr. C. H. Roser, Chief Engineer, has
also been appointed Purchasing Agent, vice Mr. C. W. Taylor.

Erie.—Mr. J. W. Patten has been appointed Assistant Pur-
chasing Agent, with headquarters at New York.

Houston & Texas Central.—Mr. F. B. Goodrich has been ap-
pointed Assistant Engineer, with headquarters at Houston, Tex.

InternatiorLal & Great Northern.—Mr. J. D. Trammell has
been appointed Chief Engineer, with headquarters at Palestine,
Tex. He was formerly Resident Engineer.

Kelly's Creek.—Mr. J. W. Dawson has retired from the oflice

of Superintendent of the Kanawha & Michigan Railway to

accept the position of General Manager of the Kelly's Creek
Raih-oad, with office at Mammoth, W. Va.

Lowell & Hastings.—Mr. Wm. H. Clark has been appointed
General Manager, in addition to his duties as Traffic Manager.
His headquarters will be at Lowell, Mich.

Lehigh Valley.—Mr. F. W. Gilcreast has been appointed Divi-
sion Engineer of the Mahanoy & Hazleton Division of this

road, with office at Hazleton^ Pa.

Mississippi Valley.— Mr. Robt. Carritt has been appointed
Chief Engineer, with headquarters at St. Louis, Mo.

Northern Pacific.—Mr. Alfred Lovell has been appointed As-
sistant Superintendent of Motive Power, with office at St. Paul,
Minn.

Norfolk, Virginia Beach & Southern.—Mr. W. T. McCullough
has been appointed General Manager, with headquarters at
Norfolk, Va.

Pittsburg, Cincinnati, Chicago & St. Louis.—Mr. Robert C.

Bernard has been promoted to the position of Engineer Main-
tenance of Way.

St. Louis, Iowa & Northern.—Mr. C. J. DuBois has been ap-
pointed Chief Engineer and Superintendent, with headquarters
at Macon. Ga.

Sylvania.—Mr. L. H. Hilton, President and General Manager,
and Mr. G. M. Hill, Treasui'er, with headquarters at Sylvania,
Go,, liave resigned. Mr. P. D. Daffln has been elected President
and Treasurer, with headquai-ters at Savannah, Ga,

Tennessee Nortliern.—Mr. A. A. Glasier has been elected
President, succeeding Mr. H. M. La FoUette, who has been
elected Vice-President. Mr. Glasier's headquarters are at Bos-
ton, Mass.

Utah & Pacific.—Mr. Jos. A. West has been appointed Chief
Engineer. He was formerly General Freight and Passenger
Agent of the Sumpter Valley Railway of Oregon.

Western Maryland.—Mr. H. E. Passmore has been appointed
Master Mechanic, with headquarters at Hagerstown, Md. Mr.
David Holtz has been heretofore Master Mechanic, with head-
quarters at Union Bridge. Mr. Passmore has been ForemiB
of the Philadelphia & Reading shops at Tamaqua.

West Virginia, Central & Pittsburgh.—Mr. J. S. Chambers
has accepted the position of Superintendent of Motive Power,
with headquarters at Elkins, W. Va., to succeed Mr. J. S. Tur-
ner, resigned.

LICENSES
To be sold in each district for Patent Safety Apparatus for Gauge
Glasses adaptable for any kind of steam boiler. United States

Patent No. 409,280. Greatest success in Europe under Govern-

ment control and legalized introduction. First-class technical

firms only are invited to correspond with HerrEN: LEYmanns &
Kkim, Aix La Chapelle, Germany.
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LOCOMOTIVE CYLINDER PROPORTIONS.

By G. R. Henderson,

Mechanical Engineer, Norfollt & Western Railway.

In these days of railroad economies, where trains of such

weight are hauled that, in the language of a prominent super-

intendent, "the engine would have stalled had a fly alighted on

the train," and when trainmen will soon be instructed to "get

off and push" over summits, it is of the utmost importance in

designing a locomotive to take advantage of every pound al-

lowable, in order to obtain the maximum tractive power pos-

sible under the given conditions. In order to realize this the

coefficient of adhesion must be reached, but this is somewhat
uncertain, its value, however, being generally fixed between

20 and 25 per cent., 22 per cent, probably indicating the ordi-

nary friction between the wheels and the rails.

A committee of the Master Mechanics' Association in 1887

recommended a cylinder proportion which, at a mean effective

pressure of 86 per cent, of boiler pressure, gave a coefficient

of adhesion of 22 per cent. The value "86 per cent." hardly

allows for the internal friction of the engine, which, if talten

at 8 per cent., will give a "mean available pressure" of 80

per cent, of the boiler pressure. This would allow for a co-

efficient of adhesion of about 21 per cent. Improved sanding

apparatus will, however, permit a value of 25 per cent being

reached, and perhaps more, but just how much is not definitely

known. This evidently varies with the external conditions,

as in some recent tests it was found necessary to use sand on

curves when the net tractive power was only about 21 per

cent, of the adhesive weight. The general tendency, at this

time, is not to exceed 25 per cent. Angularity of the connect-

ing rod in connection with the variation of steam pressure

during the stroke, will increase the tendency to slip at cer-

tain angles of the cranks by from 10 to 15 per cent., but this

may ordinarily be neglected.

In order to make comparisons more readily we can use the

formula for the ratio of theoretical tractive power to adhe-

sive weight:

P d' 9
R=

D W

Where P=Boller Pressure.
d=Dlameter of Cylinder.
B=Stroke of Piston.
D^Diameter of Drivers.

W=Adhesive Weight, all expressed in pounds and

Inches.

In this case a ratio of 0.31 corresponds with 25 per cent, ac-

tual available power, allowing for drop in pressure, expansion

and internal friction, as explained above.

Two years ago the writer, in connection with some commit-

tee work, collected a large amount of data concerning en-

gines of different types in various parts of the United States

and Europe. While in passenger locomotives the values of

R varied between .22 and .34 as limits, the average value was

.26, but one engine having a greater ratio than .30. The freight

engines had .21 and .31 as limits, there being two with the

latter value, the average being, however, .27. These figures

refer to engines operated in the United States.

In European practice we find greater discrepancies; thus the

passenger engines varied from .22 to .42 (the latter in Bel-

gium), with an average of .28, while in freight service the

ratios ran from .15 to .34, the average being .25. As above

stated, these figures were collected about two years ago. Let

us now see how these figures have been modified in the last

year or two, in order to determine the general tendency on

this point.

On page 296 of the September number of the "American

Engineer" a table of recent heavy locomotives was given, and

we will examine these, with the Chicago Great Western Mo-

gul and the Great Northern 10-wheel passenger eng^ine, com-

paring at first the simple engines only:

COMPARISON OF HEAVY LOCOMOTIVES.

Raih-oad. BuUder. Type. Steam. Cyl. WhT. ^^g^' "R"

Mch. Central. Brooks. 180 21x25 49 14.5,000 .29

B. &0 Pittsburgh. Consol. 180 22x28 54 1.52.800 .29H
D. M.&N.... " "

160 22x28 50 144.0 .30

Buf. &Susq.. Baldwin. "
180 22x26 51 U7,:t00 .31

D. & I Schenectady • 180 22.\-2i! 51 139 000 .30

Penna. (H-5).. P. R.R. Con.sol. 185 23;x2S .56 186,000 .ZiH
B. &M Pittsburgh.

"
180 22x38 .>2 166.000 .28

Gt. Northern. Brooks. Mastodon. 210 21x31 55 1/2.000 32W
10-WheeJ. 210 20x30 63 129.500 .3lH

C.G. W Richmond. Mogul. 200 19x28 60 100,000 .33

It will be seen at once that there is a marked tendency to

increase the ratio of tractive power to adhesive weight. There

is no doubt tnat, as above mentioned, pneumatic sanders have

been largely the means of permitting this increase, but it is

still an open question whether ratios over .30 are desirable in

new engines. As the wheels wear down and the cylinders

wear large, the value of "R" win grow until, in the case of the

C. G. W. mogul, with tires worn 1% inches in thickness and

cylinders bored out 1 inch larger, we have a ratio of nearly .39.

Some recent tests with comp(5und engines, in which R had a

value of .37 when working simple, made it necessary to sand

continally on straight track, while operating as a single ex-

pansion locomotive. Besides the great tendency to slip, we
should consider the waste of steam and metal in tires and rails

when slipping does occur, and we understand that some en-

gines in which the value of "R" exceeds .30 are both slippery

and heavy on fuel.

The value of "R" in compoimd locomotives of the two-cylin-

der type shows very great ranges. In order to be able to make

a comparison with the figures just given for simple locomo-

tives, let us substitute in our formula for "P," the value

Boiler Pressure
and the

Cylinder Ratio-i-1

diameter of low pressure cylinder for "d," when working com-

pound, and let "P"=boiler pressure and ';d"=diameter of

high pressure cylinder, when working as a simple engine.

If we calculate the values of "Re" and "Rs" (the ratio of

theoretical tractive power to adhesive weight when working

compound and simple respectively) we have for the C. G. W.
compound mogul of the Richmond Locomotive Works, and the
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Northern Pacific mastodon of the Schenectady Locomotive

Works as follows:

Railroad. Type Steam. Cylinders. Whl. Ad. Wt. Re. Rs.
No Pacific. Mastodon. 200 23 & 34x30 55 1.50.000 .26 .38H
C.G. W.... Mogul.... 200 21&33X28 60 100,000 .29 .41

The C. G. W. mogul is identical with the last engine in the

former table, except In the matter of cylinders. We see from

this that the two-cylinder compound locomotive as built will

have "Re" smaller and "Rs" greater than the same weight of

simple engine. This is not always a disadvantage, nor on
the contrary, is it in all cases a desired property. If the av-

erage grades are easy, and the simple operation is needed only

for starting or passing short but heavy slopes, the combina-
tion obtained in this class of engine is perfectly logical, and
the locomotive can be loaded satisfactorily to work compound
during almost the entire trip. But should the engine be

destined to work entirely on heavy grades, where the utiliza-

tion of the total adhesion is of moife value than the saving of

15 or 20 per cent, of fuel, and when the lever is kept con-

stantly in the "corner," it will at once be evident that the ad-

vantage is with the simple engine, because to haul the same
load the two cylinder compound would have to be operated

in single expansion.

When the question of speed is considered, however, the

compound (when worked as such) has the advantage, as a

longer distance can be traveled with the same steam consump-
tion, or what is the same thing, for a given boiler capacity

(and weight) a higher average speed can be maintained. In

some recent investigations it was calculated that a compound
locomotive of the same adhesive weight as a simple engine,

and with boiler 2 inches smaller at the front end, in order to

alllow for the extra weight of compound cylinders, would fur-

nish steam for a speed of 15 per cent, greater than the simple
engine, the compound cylinders being proportioned to give
the same tractive effort as the simple cylinders. This is a
point well worth considering, in designing and operating loco-

motives.

It must not be inferred from our remai'ks above that we
are opposed to large cylinders; on the contrary, we have al-

ways advocated them of greater volume than most master
mechanics have been willing to admit as the proper propor-
tion, but at the same time different conditions require different

treatment. For high speed passenger engines, where the
large majority of work is done at an expansive ratio of 3, 4

or 5, we strongly favor cylinders that would easily slip the
wheels if worked full stroke with a fair throttle opening, as
this is undoubtedly the only way in which you can haul the
heavy trains at a high speed. It is true that under such con-
ditions there will be certain points or periods during each
revolution where the pressure will be great enough to over-
come the adhesion. Thus, at Vs cut off the maximum rotative
force is 50 per cent, greater, and at Vi cut off, 30 per cent,
greater than the average rotative force during a whole revolu-
tion. But if the engine is running at a high speed, the inertia
of the drivers, acting as flywheels, will probably be sufficient

to resist the momentary application of this maximum force.
The same arguments do not apply, however, to freight en-

gines as a general thing. The speed is ordinarily low—60
revolutions or so a minute—and if an attempt is made to op-
erate with an early cut-off and a high average pressure, the
maximum rotative forces, above referred to, would be almost
sure to cause slipping at certain parts of the revolution.
When at high speeds the inertia of the reciprocating parts
tends to neutralize a high steam pressure at the commence-
ment of the stroke, and to assist the low expanded pressure
at the end of the stroke, so that the pressure is maintained
more nearly constant on the crank, due to this fact, but at slow
speeds the benefits of inertia are not apparent. Railroad
managers uniformly insist upon an engine in freight service
hauling every pound of which it is possibly capable, even
though this be greater than the load for which it was designed.
These various points indicate that the conditions under which

freight engines ordinarily operate are not conducive to the

use of large (relatively) cylinders and high expansive ratios.

This is probably one reason that two cylinder compounds are

rather more common in fi-eight than in passenger service.

Along with the increasing size of cylinder has also come the

long stroke. For years 24 inches was considered as a stand-

ard stroke for locomotives in this country, but now 26 and 28

inch strokes are common and 30, 32 and 34-inch strokes are

making their appearance. There ai'e several reasons why we
have this increase in stroke. A very important one is that

the clearances on many roads would not permit a cylinder ot

suitable diameter to give the necessary tractive force, to pass

without striking, particularly in the case of the low pressure

cylinders of 32 and 35 inches in diameter. Larger driving

wheels have the advantage of keeping the large cylinders fur-

ther from low obstructions, but this also necessitates lai'ger

cylinders. Then, again, some claim,that with a lai-ge wheel

and short stroke the distance through which the engine travels

while the crank describes the portion of its revolution near

the dead centre, when no rotative force from the piston

reaches it effectively, is so great as to interfere seriously with

its operation at slow speeds. The fact that pistons, rods and

crossheads, as well as main rods and ei-ank pins, can be made
lighter, is also an argument in favor of long strokes, though

the higher speed of reciprocating parts thereby made neces-

sary certainly largely offsets the last claim. A long stroke

on a comparatively small wheel brings the crank pin very

near the rim, and the rods very close to the dirt of the track.

The centrifugal force on the rods, tending to bend them in a

vertical plane, is increased in proportion to the length of

stroke.

If we wish to make a cylinder with the least amount of

radiating surface for a given volume, the length should be

equal to the diameter. Considering this property alone, we
should not increase the stroke until the diameter reached the

old standard value of 24 inches. Now as we have low pres-

sure cylinders up to 35 inches in diameter, good proportions for

a minimum amount of surface would require a longer stroke.

This, and the fact that the side clearance is limited, \^ill prob-

ably account for the gradual introduction of long strokes, but

on general principles we think that the stroke should be kept

down to from 1 to 1% times the diameter, unless it is impracti-

cable to obtain the necessary clearance.

Our comparisons between cylinder power and weight have
been made with the adhesive weights only, but the total

weight is a matter of considerable importance. The weight

of a locomotive, as a whole, is, or should be, primarily de-

pendent upon the boiler and its contents, and correct design-

ing requires all the parts of machinery and carriage to be as

light as is consistent with strength—the t)oiler and its con-

tents are alone intended to be heavy. Now the weight on

drivers limits the load which can be drawn, but the boiler

proportions limit the speed at which it can be operated when
hauling the maximum load. If the boiler is small, we can

haul as heavy a weight (provided, for the sake of argument,

that the adhesive weight remains constant) as we can if the

boiler be large, but the speed will be unsatisfactory. Now to

increase the size and weight of the boiler without increasing

the load on drivers (which may have reached its limit already,

and probably has in the opinion of the Maintenance of Way De-

partment) we must arrange for the increase to be carried on
trucks. A two-wheel, or pony truck, carries, ordinarily, from

15,000 to 20,000 pounds, whereas a four-wheel truck can easily

be loaded with double that amount. It now we consider the

case of a mogul or consolidation engine, in which it was de-

sired to increase the speed or work done, without placing any
more weight on the drivers, we should have to take recourse

to the 10-wheel, or mastodon type. Let us see what we should

gain and lose by such a change. Suppose that we have had a

consolidation locomotive with 150,000 lbs. on drivers and
20,000 lbs. on the truck; the boiler Is 64 inches in diameter at

the first barrel ring, and there are 263 tubes with 2% inches
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outside diameter, the total heating surface being about 2,400

square feet.

I£ we redesign this engine, and substitute a four-wheel trucli

for the pony, we can increase the total weight of the engine

20,000 lbs. The new arrangement of truck will enable us

to place our cylinders about 3 feet farther ahead of the driving

wheels. This extra 3 feet in the length of boiler will give us

465 square feet more heating surface, or about 20 per cent,

increase. The extra weight of this much boiler added will

amount to about as follows, per foot of length:

Boiler 64 Inches diameter.
Lbs.

Tubes (263-2Vi Inches) 647
Shell 480
Water 730

Total 1857
I'

or 83 lbs. per cubic foot.
|

Boiler 68 Inches diameter.
Lbs.

Tubes (306-2% inches) 753
Shell 660

Water 825

Total 2i;«)

or 85 lbs. per cubic foot.

These figures consider the water as standing 4 inches above

the highest part of the crown sheet, and the sheets are strong

enough to carry 200 lbs. pressure per square inch. No al-

lowance has been made for lagging or jacket.

The 3 feet in length of boiler will therefore increase the

weight about 5,600 lbs., the extra length of frames about

900 lbs., and the four-wheel truck over the pony about 4,000

lbs., or a total increase of about 10,500 lbs. As we are

allowed 20,000 lbs. increase by the substitution of the four-

wheel truck, and have used but 10,500 lbs., so far, we can in-

crease the size of the boiler by nearly 4 inches and this will

give us 400 square feet more of heating surface, or a total

increase of 865 square feet, or 36 per cent, with an increase in

dead weight of 12 per cent. In addition to 36 per cent, (or

thereabouts) increase in available steam capacity, we have

the greater economy in fuel, owing to the reduced rate of

combustion per square foot of heating surface, and from this

we would expect a possible speeed of 14 miles per hour

against 10 miles with the first engine. The extra weight of

the engine would diminish the actual train load by 10 tons,

but this is a small price to pay for the gain in speed.

If the engines under consideration were not loaded to their

maximum adhesion, of course the extra steaming qualities

would be an advantage for loads, as well as speeds. The
application of Just such considerations as we have outlined

has been tersely expressed by a well known chief engineer of a

Rocky Mountain road: "Experiment showed our engines to be

very deficient in steaming power in all cases where they were
called upon to overcome high resistance, at speeds over 12

or 15 miles per hour, and .... the length of train is

determined by the ability of the engine to develop horse power,

and is almost indepe^-dent of the weight on the drivers

To sum up, the weight on drivers should be proportioned to

the maximum rates of grades, while the steam making capac-

ity should be proportioned to the average resistance and
schedule speed, as an engine of given weight on drivers, de-

signed to develop a given horse power, would utilize its full

adhesion, under favorable conditions, while under other con-

ditions it would utterly fail to develop sutficient horse power
to utilize even 50 per cent, of the adhesion due to weight on

drivers. \\ e, therefore, expect to provide engines of greater

horse power for the same weight on drivers."

SHORT SMOKE BOXES FOR LOCOMOTIVES.

The design of locomotive smoke boxes is being considered

carefully, and the present tendency is toward reducing their

length, and instead of considering them as receptacles for

sparks every effort is being made to render them self-clean-

ing, while of course the prevention of spark throwing is

always in mind. Mr. J. Snowden Bell deserves a great deal of

credit for this condition of affairs—for his efforts show that

the long extension front was unnecessary and undesirable.

The advantages of short fronts may be stated as: Fii-st, the

saving of weight; second, the saving of the cost of cleaning

out the cinders; third, the improvement in steaming. The

original idea of the extension was to get large areas for the
netting, but this may be obtained as well with a short as a
long extension. In the report on Exhaust Nozzles and Steam
Passages before the Master Mechanics' Association In 1894

(page 112) It was stated that "an Increase In the length of

the smoke box over and above that necessary to get In a cinder

pocket in front of the cylinder is unnecessary and undesirable,

as the long smoke box greatly decreases the vacuum. Suffi-

cient area of netting can be put Into a smoke box which is

long enough to give room for a cinder pocket in front of the

cylinder .saddle." Mr. Bell had already gone beyond this

point, and did not see the necessity for the pocket at all. We
show several designs in the accompanying engravings which
may be considered as typical examples.

The Norfolk & Western arrangement, as submitted to the
Master Mechanics' Association, while retaining the extension,

has an important feature, in the line of self cleaning. In the

location of the diaphragm and the use of the low nozzle.

The idea is to obtain so even a draft on the flues as to avoid
pulling the cinders into the front end. The diaphragm is

brought down back of the steam pipes and then carried hori-

zontally to the front, and the netting is confined entirely to

the extension. Two petticoat pipes are used to equalize the
draft, and the lower one is carried down very near to the top

of the nozzle. This front end cleans itself and does not throw
sparks.

It is evident that the extension not only serves no purpose
in this design, but also is opposed to its principle, and it prob-
ably appears only because the application was made to an
engine already fitted with it. If the smoke box is to be cleared,

as is the object of the design, there is obviously no reason for

providing a receptacle for sparks, and the vertical portion of
the defiecting plate could be set back to the line of the smoke
box proper, or even closer to the nozzle, and do its work just

as it do€s in the design as shown. There need only be suffi-

cient space on front of it for the passage of the products of

combustion, and the two-thirds or more of the length of the
extension, which is now unnecessary, could be dispensed with.

The construction used on the Michigan Central Railroad, in

which no cinder pocket is employed, and which is reported to

be a satisfactory self cleaner, embodies the same general fea-

tures, i. e., low nozzle and the bottom of the deflecting plate

located in front of the nozzle, as the Norfolk & Western, and,

like it, presents the incongruity of a long extension, which
is unnecessary, either as a cinder receptacle or a space for

netting.

Mr. W. P. Coburn, Assistant Master Mechanic of the Chi-

cago, Indianapolis & Louisville, devised the arrangement
shown in Fig. 2. It employs a deflector plate extending down
in front of the nozzle, and this throws the sparks down to the

front corner of the smoke box, and in passing upward they

come into contact with projections upon the inside of the front

end door and the door casting, grinding them to powder.
When they pass to the stack they go through a netting that

is nearly vertical. This arrangement makes it possible to

reduce the extension to 15 inches. The sparks are ex-

tinguished before they go out, and the arrangement has been
so satisfactory that it is being applied to all engines on the

road. Mr. Coburn informs us that the steaming qualities of

the engines are improved, and also a material saving in fuel

is efifected.

The design shown in Fig. 3 is by Mr. J. S. Turner, Superin-

tendent of Motive Power of the Union Pacific, Denver & Gulf,

and formerly Superintendent Motive Power of West Virginia

Central & Pittsburgh Ry. This front end is self-cleaning and
is moderately short. Mr. Turner, in a letter written while Su-
perintendent of Motive Power of the West Virginia, speaks of

his work on short front ends on that road as follows:

"We have not made any special tests to determine the rela-

tive efficiency of this device, as compared with the arrange-
ment most commonly used, but from personal observation we
find the locomotives steam more freely, and examination

i
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of our performance shows a saving in fuel. The advantages

of the short self-cleaning front end are: (1) Reduction in

the length of front end and discarding spark hopper. (2) Bot-

tom steam pipe joints and bolts, cylinder saddle strengthen-

ing sheet and saddle bolts, and front end ring and door will

not burn and warp, as it completely prevents an accumulation

of hot sparks or cinders. (3) No delay on the road caused by

stopping to clean front end, and no cleaning at terminals, con-

sequently preventing dust and sparks getting in the truck

boxes, and blowing over the locomotive and machinery. (4)

Prevention of fires to property along the road. (5) Locomo-

tives will steam more freely and show economy in fuel.

"All of the above advantages will reduce expense. This front

end is being applied to all new engines, while a modification

is used in repair work when the old rings are in good order.

Credit must be given Mr. Bell for the shortening up of the ex-

tension, but the arrangement of diaphragm plate and netting,

as shown in Fig. 2, is the result of the writer's experimenting

on the Mexican Central, and also on this road."

It is evident that Mr. Turner should share in the credit for

the improvements in front ends that are indicated in present

practice.

The front ends, designed by Mr. J. Snowden Bell, of Pitts-

burgh, are shown in Figs. 4 to 6. Fif. 4 is a very short front,

applied in 1897 to a 10-wheel engine, with 20 by 24-inch cyl-

inders, on the Baltimore & Ohio. The deflecting plate near

the ends of the tubes is punched with lips projecting toward

the front from the holes. A sheet of netting prevents cinders

that may pass through the deflector plate from going directly

into the stack, while the main portions of the netting are in

three intersecting planes in front of the nozzle. A small

opening is left between the first two nettings in order to

allow cinders to drop back into the lower space instead of

clogging the angle of the nettings. A sheet of netting below

the opening prevents the direct egress of sparks. The de-

flector plate directs the current of sparks to the front lower

portion of the smoke box, where they come into contact with

a corrugated plate supported by fire clay. This front end
cleans itself, and the engine steams very freely without

throwing sparks.

The Great Northern 12-wheel freight engines, illustrated

in our January, February and March issues of the current

volume, have the Bell arrangement shown in Fig. 5. These

*» riFig.'l.-Norfolk 8< Western. Fig. 3.-West:Virginia Central & Pittsburgh.

Fig. 2.—Coburn's Arrangement, Chicago, Indianapolis & Louisville.

SHORT SMOKE BOXES FOR LOCOMOTIVES.
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Fig, 4-.-Baltimore & Ohio.
Fig. 5.-Great Northern.
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Fig. 6.-Wisconsin Central.

J. SNOWDEN BELL'S PATENT

SHORT SMOKE BOXES FOR LOCOMOTIVES.

i
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engines were built by the Brooks Locomotive Works, and the

reports are very satisfactory. The same general plan, with a

slightly improved arrangement, was used on the "Wisconsin

Central passenger engines, illustrated on page 192 of our June,

1898, issue. This is shown in Fig. 6. The drawing is not ex-

actly correct in regard to the sizes of the mesh. The forward

portion has a mesh of 2% by 1% to the inch, and the door is 12

by 18 inches instead of 12 by 12 inches. The fact that the

Brooks Locomotive Works continue to use this type of front

end in their new designs is evidence of their satisfaction with

it.

The Union Pacific method was described by Mr. J. H. Mc-

Connell at the 1898 convention of the Master Mechanics' As-

sociation. He uses diamond stacks and short front ends, after

having experimented with a large number of different arrange-

ments. Mr. McConnell's remarks were as follows: "In the

arrangement of the front end of locomotives to prevent them
from throwing large sparks, and clear themselves of cinders,

much depends upon the condition of the fuel used. On some
roads having a strong bituminous coal, with a coarse net-
ting or perforated grate with large openings, and the dia-

phragm carried pretty well up into the bottom of the smoke

fessor Goss has shown (see American Engineer, October, 1896,

page 255) that popular judgment in considering spark losses

to be small is entirely wrong. Under ordinary working condi-

tions in common practice they may amount to more than 10

per cent, of the fuel value of the coal.

THE NEW SUSEMIHL-TORREY SIDE BEARING FOR
CARS.

In our October number of the current volume, page 339, we

illustrated the form of roller side bearing, with which all of

the passenger cars of the Michigan Central Railroad have been

fitted, and now through the courtesy of Mr. Robert Miller,

Superintendent of Motive Power of that road, we present en-

gravings showing a modification of the same idea far appli-

cation to freight cars, in which there is less room vertically

than is required for the passenger type. The engravings show

two forms of the bearing, with sections and details to illus-

trate its construction, and it is apparent that much less ver-

tical head room is required than in the other form, but where

r si' 1

I ,^ ^,^ _
'

_

He

^ nW V

The New:Susemihl-Torrey, Low Roller Side Bearing.

'Wfinff^f-'l'^^^

box, if the engines steam freely, they will clean the front end
and still not throw any fire. On some of the Western roads,
where the bituminous coal is heavy, I know of engines that
are running with netting in the front end 2 by 2 or %-inch
opening. The engines are good steamers, and the front ends
are perfectly clean. I believe the members of this Association
will bear me out in this statement, that an engine which
steams freely usually keeps the front end clean, but where
the front end fills up the engine does not steam very well, and
where it does fill up the engine is apt to throw fire. Where
you use a lignite coal, it is a difficult matter to have the en-
gine clean and not throw fire. The lignite coal in Wyoming
is much of the character of wood. It requires a very fine
netting to prevent the throwing of sparks. At the same time
the defiecting plate must be dropped down pretty well, in
order to clean the front end. The exhaust nozzles must be
contracted to overcome the friction of the fine netting and
the deflecting plate. In engines equipped with diamond stacks,
the petticoat pipe can be arranged in such a way (by using
rather large nozzles, and setting the petticoat pipe 2 inches
above the nozzles, placing them 4 inches high and leaving
a 5-inch opening on the side of the stack) that you can get
good results with the Wyoming coal and the engines do not
throw fire. Some years ago, on our road, we had extension
fronts, and that season we had considerable difl5culty with the
Wyoming coal, and it was found advisable after five years'
experience to remove the extension fronts and equip the en-
gines with the ordinary front-end and diamond stack. At
the present time we are getting good results running the large
nozzle, steaming freely, and we do not have much trouble
with fire."

The front-end problem is based upon the shortcomings of

other parts of the locomotive, and the best way to solve it, and
the only way to completely settle it, is to keep the sparks
in the firebox and burn them there. In order to accomplish
this the firebox, grates and heating surface must be con-
sidered,' as well as the front end. The losses from sparks are
not to be neglected, and it is not sufficient to merely provide
for getting rid of them after they leave the fire box. Pro-

there is room enough to get in the form previously illustrat'^d

it is preferable, having larger rollers and fewer parts.

In the engravings the new bearing is seen to consist of the

two plates A and B, with the carriage, C, between them. The

view at the left showing the arrangement with the bolsters.

The guide bar, E E, is made in two parts, which may extend

by sliding upon each other. One is pivoted to the top casting,

A, and the other to the bottom casting, B, and both pass

through a swivel block, D, whi,ch has mortise to receive them.

The swivel block is pivoted in the carriage, C, and controls

the position of the carriage. The guide bars are held in a

straight line and extend and contract telescopically. The car:

riage, C, has flanges at the top and bottom, whereby the bear-

ing plates, carriage, rollers, the swivel casting and the guide

bars are held together, so that they cannot separate or become

deranged. To enable the car body to be lifted from the truck

a clamping plate, F, of malleable iron is provided and shaped

to conform to the pitch of the transom to which it is bolted.

It has arms which catch over recesses formed in the top bear-

ing plate, confining it laterally but permitting vertical move-
ments independent of the plate.

The construction is such that in cars 34 feet long a displace-

ment of 6 inches each side of the center is allowed between

the car and the truck, which will permit the car to turn freely

over a curve with a radius of 60 feet. The earlier design se-

cures the top bearing plate directly to the transom of the

car and the carriage and guide bar with the rollers go with

the top bearing plate, and upon lowering the car upon the

truck again the bottom end of the guide bar finds its place

in the bottom bearing plate. It is diflicult to see how any

other arrangement can be made whereby the bearing can be

kept within a vertical height of 4% inches, as is the case in

this design.
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CONSOLIDATION PUSHER LOCOMOTIVE, LEHIGH VAL-
LEY R. R.—VAUCLAIN COMPOUND.

Through the courtesy of Mr. S. Higgins, Superintendent of

Motive Power of the Lehigh Valley, we have received a photo-

graph and extracts from the specifications of a very large and
heavy pushing engine, recently built by the Baldwin Locomo-
tive Worlis.

The engine is to worlc on that portion of the road known as

the "Mountain Cut Off," extending from Coxton to Fairview,

where there is a grade of 62 feet per mile and 20 miles long.

The engine was designed to haul 1,000 net tons, exclusive of

the engine and tender, and to handle such loads over this grade

at a speed of 17 miles per hour with a good quality of "buclt-

wheat" coal for fuel. The engine is to malce the trip between

Coxton and Fairview without stopping to take water. The lim-

iting clearances were 10 feet 3 inches in width and 15 feet

4 Inches in height.

The conditions imposed were severe, requiring very high

tractive power and an enormous boiler capacity. The consoli-

dation type was selected, and the weight on drivers is 202,232

pounds. The engine is therefore next to the heaviest ever built,

and for heating surface, we believe, surpasses every engine now
in service. The firebox is of the Wootten type, with 90 square

Working pressure MO Ib«.
Fuel Hard coal

Firebox.
Material Steel
Length 120 Jn.
Width 108 In.
Depth Front, 62% In.

Back, 60^4 In.
Thickness of sheets Sides, % In.

" r Back, ^ In." " Crown, V4 In.
Tube tFj, 9i In.
Tube(B),Sln.

Tubes.
Number 611
Diameter 2 In
Length 14 ft. 7?iln.

Heating Surface.
Firebox 215. so. ft.
l^bes 3890.6 sq. ft.
Total 4106.6 sq. ft.
Grate area 90. sq. ft.

Driving Wheels.
Diameter outside 55 in
Diameter of center 49 in'
Journals 9x12 In!

Engine Truck Wheels.
Diameter 38 In
Journals

ii,v"-. 6x12 In!
Wheel Base.

Driving 15 ft. In.
Total engine 23 ft. 10 In
Total engine and tender 55 ft u in

Weight.
On drivers 202 232*
On truck 22,850*
Total engine 22o.082«
Total engine and tender 34^ ooo»

Vauclain System.

Compound Consolidation Pushing Locomotive, Lehigh Valley R. R.

Baldwin Locomotive Works.

feet of grate area. The boiler is 80 inches in diameter, and it

contains 511 tubes 2 inches in diameter and 14 feet 7 inches

long.

The heating surface is 883 square feet greater than that of

the Carnegie engine, illustrated on page 365 of our November
issue. The cylinders of the Lehigh Valley engine are arranged

on the Vauclain compound principle, and are 18 and 30 inches

in diameter by 30 inches stroke. In addition to the enormous
boiler capacity, the fact that the engine is a compound is most
interesting, and that such a powerful machine should be com-
pounded is a significant fact. Moreover, it is a four cylinder

compound, and we do not see how any but the four cyl-

inder could be used in such a design. It may be predicted

that interesting history on the general subject of compound
locomotives will be made with this engine, and its operation

will be closely watched.

The weight per driving wheel is 2f,300 pounds, which is ex-

ceeded by only one engine now running, the one already re-

ferred to. The total weight of 346,000 pounds is 12,000 pounds
more than the Carnegie engine, and the wheel base is very

nearly the same. This increase is partly due to the very large

tender. The driving axle journals are 9 by 12 inches, and the

drivingwheels are 55 inches outside the tires. The tender has

Fox pressed Pteel trucks.

The following table gives the chief dimensions of the engine:
Cylinders.

Diameter (high pressure) 18 in.
Diameter (low pressure) 30 In
Stroke 30 In.
Valve Balanced piston.

Boiler.
Diameter 80 in
Thickness of sheets % In.

Tender.
Diameter of wheels 33 In.
Trucks X Pressed s 1

.

Journals 5 ft. x 9 in.
Tank capacity 7.000 gals.
Weight, empty 45,:»0 lbs.

'Weight includes water In boiler.

"ALL WORK FOR NOTHING."

The characters in the following exciting story, sent us by
the Signal Engineer of one of the trunk railroads, are a Germo-
Russo-Swede and his wife. The scene is laid at a double track

drawbridge, combined with a grade, a bad curve and an inter-

locking plant, with derailing switches. The combination for-

eigner is the bridge and signal tender and the wife is his

strategic board and adviser. Ihe engine ran to the brink of

the river and then turned over, with the pilot overhanging the

edge. Had it not been for the noise made by the "Wif," there

is no telling what would have happened.

The Story.

Signal Engineer. Ry.:
Dear Sir: I have to reporten that yesterday Evening the

train. Engine No. 845, run off from the trak. I have to opnen
the Bridge, and I heare and see nothing from a approachen
train, and so I pulled the delairlng Switch, and I have the
Bridge open about 8 or 10 Feet, as I heare the train Signal for
go ahead, so I sended my Wif back for making noise and give
Signal to stop, she cam 500 Feet, as she see's the train Com-
men along, as Engineer give a Signal to stop, but was all work
for nothing. A. STRACHJCKELSKIYOXSON,

Bridge tender.

[The name Is fictitious, being a mild form of the original, but
otherwise the report is fac simile. No comment is necessary.

—

Editor.]

i
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LOCOMOTIVE DESIGN—THE WORKING STRENGTH OP
MATERIALS.

By F. J. Cole,

Mechanical Engineer Rogers Locomotive Works.

SPRINGS.

In designing elliptic springs for locomotives, experience shows

that the best results are obtained by the use of a fibre strain in

the hardened steel plates of from 70,000 to 80,000 pounds per

square inch, figured from the static load. The former Is de-

sirable when the springs are unusually long, say over 44 or 46

inches, and the latter for springs shorter than 34 inches be-

tween centers of hangers, the aim being, of course, to make

the most durable spring consistent with a soft, slow and easy

motion. Some years ago on one of the large railroads, in

order to reduce the excessive breakage and failure of locomotive

driving springs, a large number were made with a fibre stress

of 60,000 pounds per square inch, calculated from the static

load they were to carry. While the results were satisfactory

regarding their durability, yet the flexibility, or elasticity, was

reduced below the point of easy motion, and complaints of

rough riding engines became so numerous and persistent, that

It was decided to increase the nominal or static stress to 75,000

pounds. This proved to be satisfactory from both the stand-

point of durability and easy motion.

The weights on the driving wheels, resting upon the rails

were obtained from all classes of engines on the road, and

proper deductions made for the weight of parts not borne by

the springs—such as wheels, boxes, eccentrics, rods, etc.—and

the correct loading for each spring obtained. Then the proper

Half Elliptic. Elliptic.

Springs.

Helical

.

amount of metal was allowed for each spring, consistent with

Us length, load, width, etc., and the fibre stress of the metal

kept as near the desired figure as practicable. For short

springs it was found desirable to increase this to 80,000 pounds,

and for springs of, say 42 inches and over, a soft, easy motion

could be obtained with a fibre stress of 70,000 pounds. With

these facts In view the spring business on the road was thor-

oughly gone over and systematized. The results obtained were a

decided improvement in durability and easy motion. The num-

ber required for stock was very much reduced, as many of them

differed but little from others and by making very slight

changes In a number of Instances the same spring could be

used on several different classes of engines.

The following formulaj will be found useful In calculating

the fibre stress and deflection of elliptic springs, in which:

1 = length of spring between centers in inches.

W = width of spring band.
n = number of plates in spring.

S = fibre stress in plates per square inch — 75,000 pounds.
P = load carried by spring (static).

b = width of plates.

E = modulus of elasticity = 30,000,000 pounds.
D = deflection of spring in Inches.

h = thickness of plates.

2 s b h2 n 4.880 ,

P = 3 n — wl i'e'i"<^'°g to
J ^ when h = ^\ inch

7.030

1 —

w

h

9,.^70

1 - w
12,.500

f inch.
I
When b

y and n

h = ,', inch.
I

= ^•

^ inch.

3P(I- w .

*- Sbh^n
3 p (1_ w)s

For half elliptic D = ~a~E b h° n
3 P (1— w)»

For full elliptic D = —4 g b h^ n

The following table has been calculated from these formulae

for a uniform fibre stress of 75,000 pounds, 4 inches width of

band and 1 inch width of plate. By its use the number of

plates required can be obtained for a given length, width, and

thickness, by multiplying the load in the column corresponding

to the thickness of plates and length between centers, by the

required width of plate, and dividing the product so obtained

into the load the spring has to carry, the quotient will be the

number of plates. Example: How many plates should a half

elliptic spring contain, 36 inches long, % inch plate and 3%
inches wide, to carry 12,300 pounds?

12300
= 16 plates. Deflection 1.71 inches. For the ordinary

220 X 3y2

lengths of locomotive springs, plates fg-inch thick are gen-

erally used. When they are very short, 5-16-lnch thick can be

used to better advantage, as a greater deflection can be ob-

tained with a given fibre stress. Plates 7-16 Inch and % Inch

will be found useful for long springs and In special cases, where

the width Is narrow, it is advisable to reduce the height and

number of plates.

TABLE NO. 1.

Loads and Deflections for Half-EUlptlc Springs.
Fibre stress = 75.000 pounds per square Inch.
For full elliptic springs the deflection is twice that given in table.
All spring bands four Inches wide.
For bands three inches wide assume the spring to be one inch

longer.
—One 5-16 bv One % by One 7-16 by One % by-

Length 1 In. Plate. 1 in. Plate. 1 in. Plate. 1 in. Plate.
Between I)eflec- Deflec- Deflec- Deflec-
Centers. Load. tion. Load. tion. Load. tion. Load. tion.

20 305 .51 439 .43 598 .36 781 .32

21 287 .68 413 .48 563 .41 734 .36

22 271 .65 390 .64 532 .46 694 .40

23 257 .72 370 .60 604 .61 658 .45.

24 244 .80 351 .67 478 .57 625 .50

25 232 .88 335 .73 456 .63 595 .55

28 222 .97 319 .81 435 .69 568 .61

27 212 1,06 306 .88 416 .76 543 .66

28 203 1.11 293 .96 399 .82 521 .72

29 196 1.22 281 1.04 383 .89 500 .78

30 V 188 1.34 270 1.13 368 .96 481 .84

31 181 1.46 260 1.21 354 1.04 463 .91

32 174 1.67 251 1.30 342 1.12 446 .98

33 168 1.68 242 1.40 330 1.20 431 1.05

34 162 1.80 234 1.50 319 1.28 417 1.12

35 157 1.92 227 1.60 309 1.37 403 1.20

36 152 2.05 220 1.71 299 1.46 391 1.28

37 148 2.1S 213 1.81 290 1.65 379 1.36

38 143 2.31 207 1.92 281 1.65 368 1.45

39 139 2.46 201 2.04 273 1.75 357 1.63
40 135 2.59 195 2.16 266 1.85 347 1.62
41 131 2.74 190 2.28 259 1.95 338 1.71

42 128 2.89 185 2.41 252 2.06 329 1.80

43 125 3.04 180 2.63 245 2.17 320 1.90

44 122 3.20 176 2.67 239 2.28 312 2.00

45 119 3.36 171 2.80 2.?3 2.40 305 2.10
46 116 3.52 167 2.94 228 2.52 298 2.21
47 113 3.70 164 3.08 222 2.64 291 2.31

48 111 3.87 160 3.22 217 2.76 2S4 2.43
49 108 4.05 156 3.37 213 2.89 27S 2.53
50 106 4.23 153 3.52 208 3.02 272 2.64

Probably 75 per cent, or more of all locomotive driving

springs are made of plates 3% inches wide by J^ inch thick.

Table No. 2, therefore, has been prepared, giving the working

loads for lengths between centers of hangers from 20 to 50

inches, and for the different numbers of plates ranging from 4

to 26. The deflections for the various lengths are given In

table No. 1.

From table No. 2 the working load for a spring of given

length and number of plates, or for a given load and length,

the number of plates required, may be obtained without any
calculation.

In a general way It may be stated that for ordinary weights

of locomotives and conditions of track, the deflection for driv-

ing springs should not be made less than 1% inches for smooth,

easy riding. This would mean that when the conditions are

observed under which the table is constructed, half elliptic

springs of less than 33 or 34 inches long, when made of 5^-lnch

steel, or 31 to 32 inches long, when made of 5-16-inch steel,

should not be used.
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Working Loads for Half Elliptic Springs.

TABLE NO. 2.

Plates 3^ Incbos wide by K-inch Thick. Bands, 4 Inches Wide.

Length between
Centers.
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TABLE No. 3.

Working Loads and Deflections for Helical Springs.

Sirds „ 2RSL
P=-

16R
D =

dG

q
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Narrow Cuage Locomotive, Cauca Railway, United States of Colombia.
Kidll by fill- Haldvvin Locomotive Works, /,'o»i De.iians by M. K. Forney, M. E.

the wheel-base measured from the centre of the front driving-

axle to that of the trailing truck must not exceed 16 feet. It was

thought that a shortei wheel-base would be desirable. The

rails on the road weigh 30 and 40 pounds per yard. There are

no turntables on the line, so the locomotive must run both
ways. The requirements of the traffic demanded adhesive
weight of 42,000 pounds on the driving-wheels, which, owing to

the lightness of the rails, had to be distributed on three pairs
of wheels, and it was considered essential that this weight
should be uniform, and therefore no part of the water or fuel

could be carried on them. It was also stipulated that the tank
should carry 1,000 gallons of water, with a sufficient supply

—

about a cord—of wood for fuel. The first intention was to

carry these on a four-wheeled trailing truck, thus making the
engine of what has come to be known as the "Forney" type.

The difficulty was encountered of getting room enough for

the fuel and water if they were carried on such a truck, without
lengthening the wheel-base too much, for the short curves on
which the engine must run. The difficulty will be apparent
if it is observed that a space of about iVz feet should be pro-
vided behind the boiler for the engineer and fireman to work
in, and a tank of the capacity required must be about eight or
nine feet long. If this was supported on a four-wheeled trailing

truck, the latter must be located so far back as to lengthen the
wheel-base too much. It was therefore determined to place a
pony-truck below the footboard, as shown in the engravings.
This truck consists of the usual A-shaped frame, pivoted to a
center pin at A, Fig. 2. The driving-wheels were grouped to-

gether as closely as possible, to leave room for the rocking-
shatt at R, and were located between the fire-box and smoke-
box—their wheel-base being only 6 feet 3 inches. This
arrangement permitted the fire-box to be made as wide
as the distance over the outside of the tires, and it

might have been made still wider had it been thought
desirable to do so. Two strong bars or braces, B B,
were bolted to the back ends of the main frames and
extended outward beyond the outside of the fire-box, and slab
frames, C C, were attached to their outer ends and extended
backward on each side of the fire-box. and supported the toot-
board and ca.-. By locating the single pair of truck wheels
below the footboard they could be brought up near the fire-box,
so that the total wheel-base of the engine was only 13 feet 4

inches. The tank was then placed on a separate frame made of

channel bars, the two middle ones of which, D D, were ex-

tended forward under the footboard and were attached to a

center pin, E, directly over the pony-truck axle. A four-

wheeled side-bearing truck of an ordinary form of construction

was then placed below the tender frame, to carry the tank. To
the back ends of the slab-frames two bars, F F. were fastened,

and the extended channel bars, D D. passed between them, and
had sufficient play so as to permit of any vertical movement of

the engine and tender in relation to each other, due to in-

equalities of the road. The tender frame, of course, turns

about the centre pin E. For this reason the back end of the

cab was made octagonal in form, as shown in the plan. Fig. 3,

so that the front ends or legs of the tank may turn about the

pin E, without coming in contact with the cab. As the

four-wheeled tender truck can turn freely about its own
center-pin at H, and the tender frame can turn about the

pin E, and also rise uutl fall in relation to the engine, it will be

seen that the engine has the utmost flexibility and capacity of

adaptation to vertical and horizontal inequalities of the road.

Nearly the whole weight of the engine is utilized for adhesion;

a large roomy cab is provided with ample space behind the

flre-box and transversely on the footboard. On narrow gauge
engines this space is often very much contracted. The grate is

3 by 3 feet, which was considered ample, but could have been
made larger had it been considered desirable to do so.

While the design was under consideration the question was
asked why not use a simple four-wheeled tender instead of the

arrangement which was adopted. The objection to a four-

wheeled tender would be that it would be very unsteady, espe-

cially when running backward, whereas with the plan shown
the tender frame is supported at E, and also on the centre of

the four-wheeled truck, so that vertical steadiness is secured,

with perfect lateral flexibility.

The general plan, it is thought, could with much advantage
be applied to larger iocoraotives of any gauge.
The following are the principal dimensions of this engine:
Cylinders. 12 by 16 inches.
Driving-wheels. 33 inches diameter.
Weight of engine, about 48.000 pounds;

about 17,000 pounds.
Waist of boiler. 40 inches diameter;

diameter and 9 foot 6 inches length.

Fire-box. 36 by 36 inches inside.

Truck wheels, 24 inches diameter.

weight of tender,

tubes. 1% inches

i
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CIRCULAR HEADLIGHT, CHICAGO, MILWAUKEE & ST.

PAUL RY.

The usual form of locomotive headlight is difficult and ex-

peasive to maintain, and in order to secure an improvement in

this respect and also to obtain a more uniform appearance of

the attachments upon the tops of boilers, the mechanical de-

partment of the Chicago, Milwaukee & St. Paul Railway sev-

eral years ago designed and constructed headlights of circular

section, as illustrated lathe accompanying engraving.

The headlight case is in the form of a vertical cylinder. It

is made of No. 18 sheet steel, fitted with a glass plate about 18

inches in diameter, and riveted at the bottom to a Vi by IVi

inch ring. The base is of cast iron, shaped to fit the smoke box

and furnished with a groove at its top to receive the ring at

the bottom of the casting. Seven lugs on the base casting

furnish means of attaching the casing. The top of the lantern

is made in the form shown, giving ample ventilation, and yet

preventing wind from entering the casing. The lamp, with

oil cup and reflector, is mounted on a turntable of thin sheet

IMPROVEMENTS IN LOCOMOTIVE OPERATION—NORTH-
ERN PACIFIC RAILWAY.

The railroads of the United States have much to learn from

the policy and the records of performance of the Northern Pa-

cific Railway, particularly during the past year. Some eight

years ago the present General Manager, Mr. J. W. Kendrick,

formulated, in a general way, a plan for improving the operat-

ing conditions in which grade reductions, increasing the power

and continuous hauling capacity of locomotives and increasing

train loads and carloads held important places. These plans,

while not yet completely carried out, have not been materially

altered, and they have resulted in a noteworthy decrease in the

cost of operation per ton mile. All of the returns are now cal-

culated upon this intelligent basis. The plan was far-sighted

and the most important factor in carrying it out has been an

intelligent and loyal co-operation of all the officers of the

company.

The schedule speeds of trains, while somewhat improved,

have not been changed enough to affect the cost of operation,

Circular Steel Headlight.-Chicago, Milwaukee & St. Paul Ry.

steel, which is carried on a dished plate of steel 1-16 inch

thick, that is slid into grooves cast in the headlight base. The
casing has a door about 13 inches wide on the left side, giving

easy access to the lamp. Air is admitted through an elliptical

hole in the base casting, which is covered by a strainer at-

tached to the lamp base and so located as to register with the

hole in the casting when the lamp and reflector are turned into

position. The amount of air admitted may be adjusted by a

slide. The open space under the cast iron base is packed with

asbestos.

The cost of this headlight is about three dollars more than
one of the ordinary form complete, including the lamp platform

and brackets, but inasmuch as one of the latter will sometimes
require complete overhauling after less than two years' service,

and since the circular form is an admirable one for strength
and durability, a material saving is expected. Aside from this,

the appearance of the circular headlight is neat and attractive.

Used in connection with a dome and sand box, which are of

helmet form, it is in good taste and gives a uniform and taste-

ful look to an engine.

but the weight of trains and the distances covered by the loco-

motives have been greatly increased. The two most important

factors are reductions of grades and increased power of loco-

motives, as contributive to the latter, the assignment of the en-

gines to the various divisions has been entirely revised and

arranged with a view of using each engine where it will operate

most favorably. The cutting down of grades was done very

gradually, at first starting on the east end of the line where

the traffic was heaviest, and extending to the heavier work

when conditions warranted. The ultimate object is to haul

about 1,200 tons per train from St. Paul to the Rocky Moun-

tains without breaking the trains. This not only means effec-

tive and economical operation of locomotives, but incidental

advantages are gained by saving delays and expenses due to

switching trains about on the way. The length of locomotive

runs has also been greatly increased, and they are now run

through instead of changing at the terminals of districts, and

the result in passenger service is to reduce the number of en-

gines in service about 50 per cent., several of the less important

district terminals having been abandoned altogether. The
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freight engines have also been redistricted for the reasons

given. Further advantage has been gained by the use of com-
pounds.

In the use of compound locomotives this road has avoided a
serious mistake that many have made by not designing the

compounds to be powerful enough. The power of the engine is

quite as important as the type, and this has not been generally

recognized. This fact accounts for a great deal of the apathy
and even doubt which is seen in the estimate of the value of the

compound feature. The Northern Pacific records are convinc-

ing as to the advantages of the type, and all new freight en-

gines now building are to be compounds.

The following table taken from Ihe annual report of the

general manager shows the engine ratings upon the various

divisions prior to 1893, in 1897 and 1898, and also the intended

future rating. These remarkable figures result from a combi-
nation of the factors previously mentioned and they constitute

an example which is worthy of the most careful study, contrib-

uting as they do to operating the road for 46.9 per cent, of the

gross earnings:

Comparison of Train Tonnage.

B=:Bastbound

Division and District.

Lake Superior. Second

Minnesota, Second

Manitoba, First

Dakota, First

Dakota, Second

Missouri, First

Missouri, Second

Yellowstone, First

Yellowstone, Second

Montana, First

Montana, second

Rocky Mountain, First

Rocky Mountain, Second.

Idaho, First

Idaho, Second

Idaho, Third

Pacific, Ellensburg to Baiston...
" Easton to Lester..
" Lester to Tacoma

W=:Westbound.
Tonnage.-

to 1893.

Prior
650 E

1897. Future.

_ 1.350 EW 1,350 W
700 E 1,350 EW 1,400 W
800 E 1,050 EW 1,050 W
840 B 1,350 EW 1,200 W

E 1,000 EW 1,000 W
675 E
675 W
715 E
750 W

1,200 B
850 W

1,200 B
850 W

_ 1,500 Ew i,noo W
1,000 B

700

425 EW
425 EW
625 EW
625 BW

1,000 E
650
375 B _
750 W 1,000 W
400 E 1,000 B
875 W 1,050 W
400 E 840 B
400 W 900 W
450 B 1,000 E
450 W 1,000 W
525 E 900 E

Pacific, Second.

,BW
.BW

640 W
650 E
500 W
594 B
810 W
405
810
525 E
525 W

875 W
1,500 B
820 W
900 E
900 W
620 E
620 W

1,350
1,350
1,500

1,500
1,500

1.350
1,350

1,200

1,000
1,000
1,000

925
875
875

1,250
875

1.250
875

1.500
1.000

1,000
1.000
1,200
1.050
1.000
950

1.065
1,065

900
900

1,500
1.125
900

1.225

1.100
1,100

E 1,350W 1,350
E 1,500W 1,500
B 1,500W 1.500
B 1,350W 1.200
B 1,350W l,3,=iO

B 1,350W 1,350

B 1,350W 1.350
B 1,500W 1,350
B 1,500W 1,350
E 1,500W 1.000

E 1.200W 1,000
E 1,200W 1,200

E 1.200W 1,200
B 1,200W 1,065
E 1,200W 1,200
B 1.500W 1,200

E 1,000W 1.225

B 1,100W 1,100

During the month of September last the average tonnage in

one direction on the first of these divisions was 1,577 tons per

train for the 30 days.

The locomotive equipment has been increased in power, not-

withstanding the fact that the actual number of engines in use

has decreased. This is due to the purchase of the following

new and powerful engines:

Number. Type.
18 10 wheel
18 10-wheeI
7 10-wheel

Weight
on drivers.
112,000 lbs.
126.000 lbs.
ni.SOO lbs.

Total
weight.

1.55,500 lbs.
172.500 lbs.
173,800 lbs.

The increase in train weights for two periods of six months

each is as follows:

Gross tons per engine mile. Gross tons per train mile.

1897.

January 392
February 401

March 430
April 453

May 470
June 478

Twelve engines were purchased from the Montana Tlnion

Railway and 95 light, 17 by 24 Inch, eight wheel engines were

retired. With the addition of 55 engines, the total decrease

during the year was 40, leaving a total of 542 on the Ust. The
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COnnUNICATIONS.

GRATE AREAS, HEATING SURFACES AND CYLINDER
VOLUMES.

Editor "American Engineer;"
In your October issue tliere appeared a communication on this

subject by Mr. C. M. Higglnson, In whicii he establishes from hU
experience the ratios that should exist between the grate areas
and cylinder volumes of locomotives for road service when west-
ern coals are used for fuel. This method of computing grate
areas Is often advocated, but it has always appeared to me as
erroneous and misleading. With a given quality o£ fuel, the size
of the grate needed is dependent upon the rate at which steam
must be produced, regardless of whether that steam is used in
an 18 or 23-inch cylinder. If the size of the cylinder
were in all cases proportional to the steam consumption per
minute when the engine is doing its maximum worlc, the re-
quired grate area would bear a fixed ratio to the cylinder vol-
ume; but, as the cylinder volume Is not an exact indication of
the steam consumption, a fixed ratio is. In my opinion, unques-
tionably wrong.
Mr. Higginson advocates a ratio of 2.4 square feet of grate

per cubic foot of cylinder volume. For most road engines this
is too small, particularly if the engines are for fast freight or
passenger service. As showing the fallacy in a fixed ratio I
would ask if any careful designer, be he railroad official or loco-
motive builder, would decide on a grate area for a 20"x24" loco-
motive without knowing anything more about the engine''
Would anyone use a ratio of 2.4. which would only give 21 square
feet of grate, without knowing something of what is expected
of the engine? Is it not evident that It the engine is to haul
heavy passenger trains at high speeds its grate area should be
larger than if it is to be used in slow freight service'
The fact is that the ratio of 2.4 applies fairly well to many of

the modern mammoth freight engines, such as the Pennsylvania
Class H-4, the Great Northern engines, or the enormous consoli-
dation engine for the Union Railway of Pittsburg, which you
Illustrated last month, for the reason that these engines do thework at very slow speeds; but the figure is not suitable for en-
gines of moderate size intended for faster service In the following table I give a few particulars of a number of enginesThe engines are arranged approximately in the order of their
size, the heaviest and slowest first, and the lightest and presumably the fastest, is placed last:

Ratio
Ratio Heat-

Heat- Grate ing Sur-
Grate ing. Area face to

Sur- to Cyl. Grate
face. Volume, area.

Diam. of
Cylin- Driv-Wt.on ^,<ii.
ders. ers. D'vers. Steam Area

TT . T,
Inches. Inches. Lbs. PressUnion Rv. of

23x32 54Pittsburg...
Penna. Rd.,
Class H-4..

Gt. Nor. 10-
whl. pass..

Nor. Pac. 10-
whl. pass..

C. & N. W. S-
whl. pass..

22x28

20x30

20x26

19x24

63

69

75

203.000

173,400

129,500

112,000

79,000

200

180

210

200

190

Sq. ft'.

33.5

29.7

35.4

30.8

26.8

3.322

2,470

2,677

2,485

1,910

2.18

2.41

3.25

3.26

3.40

99

83

76

SI

71
Please note the increase in the ratio of the grate area to the

cylinder volume as we go from the heavy freight engine to the
passenger engines running in mountainous districts, and finally
to the eight-wheeled passenger engine running in a localitywhere the grades are easier and the average speed consequently
higher. Please note, also, the decrease In the ratios between heat-ing surface and grate area as we go ft-om heavy to lighterengines Every foot of heating surface that could be obtained
within the limits of weight, doubtless, was obtained in eachcase, but in the passenger engines the ratio could not be madeas large as in the freight. In the mammoth freight engineslarge heating surfaces are obtainable, but large grates are notan actual necessity and the difficulty in firing them properlytends to keep them even smaller than Mr. Higglnson's ratio^ould Inquire; on the other hand, in high-speed passenger en-gines the greater consumption of steam per unit of cylindervolume per minute requires a larger grate than given byhis ratio, even if a corresponding increase in heatingsurface is not possible within the weight available ?

^r^ T '"""^t^ knowledge of the performance ofhe engine that Is last in the above table, and I have no hesUiation ,n saying that i£ the ratio between gi-ate area and cy -

Inder volume in that engine was 2.4, instead of the 3.4 that it Is.

the engine would be a flat failure.

If another illustration is necessary to prove my position, I would
state that on a western road ten IS by 24-inch passenger en-
gines with a grate area of exactly 2.4 times the cylinder volume
have proved such poor steamers that new boilers with larger
grates are being put in them. The heating surface was suffi-

cient, but the grate area was not.

I wish to say in conclusion that in the desire to see large heat-
ing surfaces and moderate-size grates my views coincide with
those of Mr. Higginson, and I disagree with him only in that I

don't believe in his fixed ratio between grate areas and cylinder
volumes.

W. H. MARSHALL.
Asst. Supt. Motive Power, Chicago & Northwestern Ry.

Chicago, Nov. 2, 1898.

DANGEROUS LOCOMOTIVE CABS.

Editor "American Engineer:"
It is a lamentable fact that appalling disasters seem to be

needed as final arguments to prove the menace to safety which
lies in a continued disregard of palpable elements of danger.
The rear-end horror at Revere, Mass., on the evening of

Aug. 26, 1S71, on the Eastern Railroad of Massachusetts
marked the degree of impressiveness required to force the adop-
tion of the Westing-house brake—a God-sent apparatus, which
had already demonstrated its practicability and safety-enhanc-
ing capacity, and had long before been taken up by roads
where congestion of traffic was an unknown quantity.
The finding some years ago on a New York ferryboat of a pilot

dead at the wheel made it obligatory for the ferry companies to
have a second person, usually a deck-hand, in the pilot house
during each trip, an eminently proper measure. A close parallel
in the finding of a slaughtered unfortunate on the footboard of
a Philadelphia & Reading locomotive, perhaps three years ago,
has not, however, so far as I have seen, resulted in means to set
aside the evident risk attendant on such Isolation of enginemen
from flretnen as is due to the employment of that type of engin-
known variously as "Hog," "Dirt Burner," "Mother Hubbard "

etc., and more properly called the "Wootten" engine.
That an engineman can be stricken down and the fireman re-

main in ignorance of It for a dangerously long time cannot in
honesty be denied by anyone who has covered a division on the
firing deck of one of these engines during a dark and stormy
night. In the comparatively inexpensive quality of fuel per-
mitted by such grate surface as these engines have there isno doubt in some localities a large advantage, but improve-ments are not always necessarily unalloyed blessings or suc-
cesses. The main object Intended may be acccnpllshed, butwhen in so doing it seriously lessens the value of an important
factor of safety, it can hardly be said to be a complete ad-vancement.
In the engines so common twenty-five years back this sourceof danger, due to separation of crew, was lacking, and while

It IS fully recognized as having been only a happy chance thatthe r cabs were designed on lines of greater sociability, it was
still a chance. Which furnished in a measure a dual cont 07'?
he engine and supplied a deficiency In that direction danger-ously lacking in many of the modem monsters. In line wUhsome of the first departures from that type of engine whichallowed mutual companionship and aid w<,= i-hof t ,

Tindlgnifiedly referred to on the Erie roaTin^.^'if'^'
•™**'''''

"Wilder's stem winders," where the firing w«.h^ heanng, as
side of the cab, though at a but sllsrhViv i^ ""J" ^Y^°^^y o"*-
tween the two men on ?he en4ne ^ Thin f'lf''''^

distance be-
ous precedent of many years before ?^e thi w"f.^ ''^"^^'-
engine, with its 15 feet of seDarati'nn^f

the Wootten firebox
man, and with it the introSfon of a daif^er'^rh.""''

''''=-

=r Z.^l^L^^^'^!.^!^^y- ="
tH^^t^^^^'^s^^iTjuy^HiiHS'- "-

j^s^t-^eioH^ ,^^l\ "'^e'k/j^iiHr rS^ --
this unnecessary risk.

minimizing, if not abolition, of
Large bodies are usually richer in inertia ih^T, »r„„ii

hence a possible explanation of why a safein^flT'^^""^^'
particular danger was quickly puT Into use fv fer,-^^"""'*

*^'^"

and apparentliy ignored by raUroad cor^pan^es The To^.^tn^'"'has been guarded; the hare left unprotected
tortoise

WM. F. MONAGHAN, M. E
New York, November 21, 1898.

Member A. S. M. E.
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STARTING VALVE LOCKING DEVICE FOR COMPOUND
LOCOMOTIVES, PHILADELPHIA & READING IIY.

The device shown iu the accompanying illustrations is pre-

sented through the courtesy of Messrs. L. B. Paxon, Superin-

tendent of Motive Power, and Mr. E. E. Davis, Assistant Su-

perintendent of Motive Power, of the Philadelphia & Read-

ing Railway. It was designed by Mr. H. H. Vaughan,

Mechanical Engineer of the road. This road has a number of

compound locomotives of the Vanclain typo, and the pur-

pose was to prevent the enginenien from worlcing high-

pressure steam in the low-pressure cylinders, except when the

reverse lever is in full gear. This is accomplished by a simple

arrangement which is applicable to any class of compounds on

the road. It does not require the use of live steam in full gear

unless the engineman moves a lever to operate the starting

valve, and it automatically closes the valve as the reverse

lever is moved out of full gear. It will be remembered that

the device used on these compounds to increase the cylinder

power in starting and in pulling over heavy grades consists

of a by-pass connecting the two ends of the high-pressure

cylinder. This allows steam to pass from the steam to the

to clear the roller, ajid the combining valve can then be opened.

If the reverse lever is then hooked up, the inclined end of the

slide engages with the roller and forces the lever, A, back

to the closed position. The slide is of such a length that the

starting valve can be opened for about two notches In each

end of the quadrant.

The device Is well designed, and the general application of

such a check upon the use of high-pressure steam would com-

pel justice to compound locomotives and result in improved

performance sheets. It is clear that for economical working
this valve should be kept shut, except when actually needed

to start the train or to prevent it from stalling. We are glad

to be able to direct attention to improved methods of operating

compound locomotives. This type, we believe, has suffered in

many cases on account of lack of appreciation of the impor-

tance of observing the necessary precautions in using the com-
pound principle at its best advantage.

WATER STATIONS FOR RAPID DISCHARGE.

Mr. T. W. Snow, in a paper before the Western Society of

Kngineers on locomottve water supply stations, gave the fol-

lowing figures for rapidity of delivery with different lengths of

pipe a»id sizes of cranes:

In designing a water station for one of our large railways
recently the problem given was to obtain 4,000 gallons per min-
ute through a distance of 350 feet. The mean head of water
supply was made 38 feet; from this must be deducted 12 feet

for height of crane, leaving net head of 26 feet. In comput-
ing this flow an allowance of 10 per cent, was deducted for the
friction of the water column. In figuring this discharge Mr.
E. E. Johnson's curve of discharge was used, and, comparing
actual result with theory, we fell short only 400 gallons per min-
ute. This is pretty fair for practice, for, considering that all

table-makers are careful to state that only "straight, smooth
pipes were used " (they want no "curves"), we laymen have to

make due allowance for the cast pipe of commerce, which usual-

ly is anything but smooth, and not always straight. The bell

and spigot connection causes considerable disturbance to the

T^
Starting Valve Locking Device for Compound Locomotives, Philadelphia & Reading Ry.

exhaust side of the Iiigh pressure piston and from there into

the steam side of the low-pressure cylinder. The abject of the

attachment is to prevent improper use of the valve controlling

this passage.

The arrangement of starting valve and cylinder cocks is

shown in the drawing. The cylinder cocks are the regular

ones in use on the road, and are screwed into bosses at each

end of the high-pressure cylinder. The starting valve is a

straightway plug cock fitted with a handle which, when shut,

is in the position shown in the elevation, and is connected by

a 1-inch pipe to the high-pressure steam ports. The cylinder

cocks are actuated by the usual rtechanism and are entirely

separate from the valve, although the bell crank moving them
works on the same pin as that for the valve, simply as a

matter of convenience. The valve is worked by a lever. A,

placed, in this case, behind the reverse lever. This lever has

a short arm, to which a roller, B, is pinned, and is fulerumed
in the casting C, bolted to the running board. In this casting

a slide, D, with inclined ends, is guided, which is connected

by a rod, E, to a stud placed in the reverse lever at such a

point that it travels 16 inches as the lever passes from "corner

to corner." In the position shown the lever, A, Is in the closed

position and cannot be open on account of the roller, B, en-

gaging with the slide, D. When the reverse lever is moved
into full gear in either direction the slide travels far enough

flow, setting up what in electrical parlance would be termed

Foucault currents.

In the station just referred to the supply pipe was 12 inches

in diameter and the crane 10 inches; the distance as stated was

350 feet, and the discharge was 1,600 gallons in 25 seconds, or at

the rate of 3,S40 gallons a minute. Under the same conditions, with

1.000 feet of 12-inch pipe and a similar crane, this flow was re-

duced to 3,000 per minute, due solely to friction. Comparing

this again with Johnson's table, above referred to, we find that

we should have obtained 3,300 gallons.

Again, on a recent test with an 8-inch crane and 1.300 feet of

8-inch pipe under 125 pounds pressure the rate of delivery was
3,500 gallons per minute. Consulting the same table we have
as the theoretical output 3,535 gallons. That pipe line is too

smooth and straight, and I have written for a verification and
new time test.

The objections to the water crane are that it is an expensive

adjunct to a tank (most of the de\aces of this kind not being

adapted to city water mains direct), and they are time consum-
ers taking many minutes more than the direct method of using

tank fixtures. This latter objection more nearly applies to the

old-time sizes of crane, viz.: 4, 6 and 8 inch, as the foregoing re-

sults will show-. _

An old coal mine near Portsmouth, Rhode Island, is to be

opened with a view of selling the coal for fuel in the form of

briquettes, "the Engineering and Mining Journal" says that

the qualitv of the coal formerly mined there was not of the

best and notes an old jest to the effect that it was the only

absolutelv fireproof material known. The opening of a coal

mine in that section is interesting, no matter what the quality.
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The Directory of Officials of the Railroads of the United
States and Canada, which has been printed and regularly re-

vised in our paper since the publication of the first issue of the

National Car Builder, has been consolidated with the Pocket
List of Railroad Officials, published quarterly by The Rail-
way Equipment cS; Publication Co., 24 Park Place, New
York. This Pocket List is exceedingly complete. It is

revised with the greatest care, and because of its convenient
form, it is very handy for the satchel and the desk. The con-
solidation is a fitting one, and our friends who have found this
feature of the "Car Builder" advantageous need not miss our
directory, because they have a better one. We have published
our directory for so many years that it is hard to let it go, but
the change is believed to be in the interest of improvement,
and it is a benefit to our readers.

In consideration of the large proportion of the expenditure
for equipment and maintenance in the mechanical, bridge and
way departments of railroads, and on account of the difficulties
In the way of keeping proper checks upon their operation, it

is very important that the administration should be intelligent
and businesslike. As a rule, the control of these departments
is intrusted to general officers, who, while admirably com-
petent and efficient as to methods of train operation, are not

equally qualified to manage and decide engineering matters.

It is becoming more evident every year that the final decisions

should be intrusted to officers who are either thoroughly quali-

fied by experience to decide them, or are possessed of the com-

mercial faculties which will enable them to settle them on what

may be called a business basis. Several examples have re-

cently forced the conclusion that this subject needs attention.

Either the engineering officers should be general managers

of their departments, which all good ones are qualified to be,

or they should be responsible lo those who are competent to

direct their actions in large matters, and who are able to give

important subjects the attention they require. It would give

point to these remarks to name specific cases. This will not

be done here, but it is not difficult for railroad managements

to find out whether it applies to them. The roads are rare

upon which in engineering management, and particularly as re-

gards the mechanical dei>artm©nts, vast improvements may not

be made.

The breakage of piston rods, which was the subject of seT-

eral articles in our last two issues, has called forth a vigorous

response from a correspondent, who gives reasons for several

failures coming to his attention that are absurd enough to

merit notice. He cites a case of a class of engine on a

large road (where the officers ought to know better) in which

a desired increase of power was obtained by increasing the

boiler pressure from 160 to 180 pounds without any changes

except in the boilers. The same cylinders, piston rods and

crossheads were used, and the piston rods gave trouble at the

start. If the parts were large enough for the previous con-

dition, which, however, is somewhat doubtful, they proved

at once to be too small for their increased duties. But this

was not the worst that our correspondent had to say. He
also told of a road, and it must be a small one, upon which

the erosshead ends of piston rods were not enlarged in the

natural course of increasing the dimensions of engines, merely

because the Master Mechanic objected to carrying another size

of reamer in the tool room stock. It is to be hoped that all

of his piston rods broke until this idea of economy was over-

come. These cases are well -vouched for, and no further com-

ment Is necessary, except to call attention to the treatment

of the subject of fiber stress in the articles that we have

printed from the pen of Mr. Francis J. Cole.

INCREASED PISTON STROKE.

The present tendency toward increasing the stroke of loco-

motives raises the question In many minds as to the value of

the change and the extent to which it is advisable to go in

this direction. A correspondent asks us whether it is desir-

able to adopt 26 inches as common practice and whether it

is advisable or desirable to exceed this.

Mr. G. R. Henderson's excellent presentation of the subject

of cylinder capacity in this issue is specially valuable at this

time and it will answer some of the queries that have been
raised.

There are several advantages to be gained by increasing

stroke, some of which are in the nature of steam engineering

and the others are purely mechanical. Among the former are:

Reduced clearances, reduced steam condensing surface and less

initial condensation of the steam. On the other hand, the in-

creased stroke causes higher piston speeds, but the effect of

this is probably much more than offset by the gain in connec-
tion with the clearance and condensing surfaces.

Starting power may be increased by lengthening the stroke
or by decreasing the size of driving wheel. This also applies

to pulling power when running and infiuences the ability to

climb grades or to pull heavy trains, providing, of course, that
the boiler capacity is sufficient, and lengthening stroke within
proper limits will be advantageous for fast and heavy stock,

meat and tea trains.

Large cylinder power may be obtained by increasing diameter
or lengthening stroke. The former method is limited in very
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large engines by the clearance width of tho road, and when It

Is necessary to provide large cylinders the diameter Is kept

down for this and another important reason. The stresses

from the steam pressure on the running gear are higher with

large cylinder diameters. By selecting a cylinder with smaller

diameter and longer stroke the stresses on the piston, piston

rod, main and side rods, crank pins, axles and driving boxes

are reduced, these parts may be made lighter and the weight

may be put into the boiler, where it will do the greatest amount

o* good.

The limit to the increase of stroke is not to be stated in

figures, but in the relations between the dimensions of diameter

of cylinders and wheels, considering the work the enginp is to

do. Thirty-four inches is the maximum stroke thus far used

in freight engines, but it is not expected that this will be

reached in passenger engines on account of the piston speed.

Very long stroke is satisfactory in slow service, and while 24

inches will doubtless be exceeded in passenger engines and 26

and even 28 inches will be used in some cases, the necessity

of keeping the piston speed down will tend to prevent the use

of strokes longer than these for this service.

THE PRESENT STATUS OF THE COMPOUND LOCOMO-
TIVE.

There must be good reasons for the wide differences of opin-

ion of well informed railroad officers with regard to the value

of the compound locomotive as a type, and because of the atti-

tude of several of these, which has led them to issue instruc-

tions to their subordinates "that no more compounds are to be

bought or built," we shall review what appears to be the

most important of them.

Many little difficulties, common to all mechanical develop-

ment, have been found in compounds, and most of them over-

come, but the chief reason for the failure of the type to be-

come generally popular is that in the earlier days the cylinder

power was insufficient and the compound was not a success as

a factor in operation. The question of first importance in de-

signing a compound is to give it the ability to handle heavy

trains. When the type reaches the stage of being satisfactory

from an operating standpoint it is almost certain to be satis-

factory as to economy. The two go hand in hand. The present

tendency in increasing cylinder power Is in the right direction,

and the result is likely to be a change of conditions that will

favor the compound and the type will probably occupy a very

prominent place in future practice.

Tinder present conditions weakness In a locomotive means
wastefulness In operation, and as an example of the effect of

light trains on the coal records, the following figures are quoted

from the ref^iHs nf a recent experiment on a prominent West-

em road. Tliey are taken from the performance of heavy and

light trains on the same division, and give the average of a

group of several men. in order to eliminate the effect of dif-

ferent methods of handling:

Average Tons in
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advantage. Of course, operating conditions must be consid-

ered, and pusher engines should be used where conditions favor

them, but after operating questions have been disposed of the

question of the compound may be summed up as stated. With
light loads there is nothing to be gained by compounding, and
if the experience of English railroads in compounding is hav-

ing any influence on opinion in this country, it is important
that those influenced should study the differences in the con-

ditions in the two countries.

NOTES.

The "Penacook," a new Government tugboat, recently

launched at the Brooklyn Navy Yard, is of steel and 75 feet

long. The work upon her has all been done with pneumatic
tools.

A total number of 1,538,764 passengers were carried by the
surface and elevated railroads of Chicago on October 19, the
occasion of the Peace Jubilee parade and the visit of Presi-
dent McKinley.

A train on the Erie on October 24 ran 20 miles with the
engineer dead from striking his head against some obstruc-
tion. The engine was of the Wootten type, with the fireman
and engineer separated by half the length of the boiler. The
fireman's attention was attracted by unusual speed, and he
soon stopped the train.

The danger from the narrow range of water level in water
tube marine boilers receives emphasis from the burst-
ing of several tubes on the U. S. torpedo boat "Davis"' while
running her official trial at Astoria, Oregon, recently. Three
men were killed instantly and four more died after terrible
suffering. The explanation offered is that "low water" oc-
curred through a failure of the automatic water regulator.

"Bilgram's Diagram and the Solution of Problems Involv-
ing Lead" is the subject of a brief article by Mr. Merrill Van
G. Smith, in the Journal of the Franklin Institute for No-
vember. The object is to show that by a simple construction
not only an, approximate but an exact solution of the angular
advance, lap and eccentricity may be found when the point
of cut off, lead and port of opening are given.

In commenting upon the possibilities in the development of
locomotives and railroad transportation, "Engineering News"
shows that the "largest locomotive in the world," that we
illustrated last month, is probably able to pull a train carrying
3,375 tons of grain, or a fair-sized cargo for a Lake steamer.
This engine has a load of 26.000 pounds on each driving wheel,
which exceeds all previous practice. The big engine is here
to stay, and bridge men must get their structures strong enough
for it.

A convenient method for unloading logs from special log-
ging cars has been introduced on the Chicago & Northwestern
by Mr. C. A. Schroyer, Superintendent of the Car Department.
Short flat cars are used for the logging business, and skids
made of old rails are placed at intervals of about six feet along
the floor. The bottom logs are held in place by latches re-
leased by chains laid on the floor beside the skids. In un-
loading the car a man releases the latches on the side opposite
to that at which he stands. He then raises the side of the
car about ten inches by means of jacks and the load rolls off
bodily.

The cost of electric power was the subject of an elaborate
paper by Mr. R. W. Conant, read before the Boston meeting
of the American Street Railway Association. In studying the
cost of operation of 44 power stations in different cities he
found that the cost of power alone for the past year was ?1,-
825,000. and if the power had been produced by all at the
rate of the most economical plant, a saving of $443,300 would
have been made. The conditions were not equally favorable

in all cases, but this statement shows the importance of good
designing and care in management.

Long locomotive runs are made on the Sunset Limited of

the Southern Pacific. The distance between Algiers, La., and
Oakland, Cal., 2,484 miles, is made by nine engines. The di-

vision points taken from Oakland are: Bakersfield, 314 miles;

Los Angeles, 168 miles; Yuma, 250 miles; Tucson, 251 miles;

El Paso, 312 miles; Sanderson, 316 miles; San Antonio, 308

miles; Houston. 209 miles, and Algiers, 362 miles. A con-

tinuous run of 119 miles without a stop is made on the di-

vision between Los Angeles and Yuma, and a helper is used
on Tehachapi Mountain, between Bakersville and Los An-
geles. The crews are changed at several points intermediate

between those stated.

The Chief of the Bureau of Ordnance U. S. Navy, Capt.

O'Neill, says; "Experience has shown that guns In turrets

operated by electric power can be laid upon and more accu-

rately made to follow a moving target than when operated by
steam, hydraulic or pneumatic power. There are no water
pipes to freeze, no steam pipes to burst, and no delay in obtain-

ing a full working pressure, and no troublesome or noisy ex-

haust pipes to deal with. A burned-out fuse can be replaced

quickly or a broken wire repaired, and as the wires can be led

below the armored deck, there is little liability of the latter

becoming necessary."

In repairing a locomotive firebox much time and inconven-

ience may be saved by turning the boiler over to bring the

mud ring on top, and this is the practice of several builders

in new construction. The advantage is that more men may
work on the boiler without getting in each other's way, and

by comparing the ordinary method of working on the inside of

a firebox or on the mud ring, when the boiler is in its natural

position with the other method, the awkwardness of the

former is apparent. The cylinders must, of course, be removed,

but instead of being a disadvantage this is often necessary

any way, and it is desirable that the connection between the

saddles and the smoke box sjiould occasionally be renewed. The
cost of the additional work required may be placed at about

$20, and at the Chicago & Northwestern shops, where the

boilers are inverted, the saving by reason of the convenience

of the work is estimated at between $40 and $50 on each

engine. The front end of the shell, after the cylinders are out

of the way, rests on wooden blocking, and the back end is

supported by a trunnion in a plate that is bolted to the fire

door hole, the trunnion being carried on a frame made of an

arch of an old 8-inch I-beam on a base of planks.

A simple formula for the capacity of fans of the centrifugal

type that is said to be remarkably accurate has recently been

devised by Prof. R. C. Carpenter, of Cornell University. From
a large number of experiments, it was found that the number

of cubic feet of air discharged in one revolution of the fan was

equal to the cube of the diameter of the fan expressed in feet,

multiplied by the constant 0.5, if there was a free delivery, and

0.4 if the pressure was about that found in ordinary blower

practice; or equal to the pressure of one and one-half inches of

water.—"Engineering Record."

PNEUMATIC RIVETING BY PORTABLE MACHINES.

The Chicago Ship Building Company has been using pneu-

matic riveters in its ship yards for the past three years, and

Mr. W. I. Babcock, manager of the company, gave some in-

teresting statements in regard to the results in a paper pre-

sented at the recent meeting of the Society of Naval Architects

and Marine Engineers.

As a result of this experience this concern is now able to

drive every rivet in a ship by power machines, operated by
unskilled labor, and in the last ship built by them over 250.000

out of a total of 340,000 rivets were so driven, the lack of
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suffleient air capacity being the reason for not driving them all

in that way.
In Ijeginning the worlc a horizontal stationary steam riveter

was used, having a 5-foot reach, and with it 1.800 rivets were

driven in ten hours, costing one-half cent each, the work in

this case being brought to the machine, saving about 2Vi cents

over hand work. Compressed air then recommends itself for

portable machines because it would not freeze, and pneumatic

power was required at the works tor working hammers, calking

machines and reamers. Two years ago a 72-inch and a 45-inch

bow machine were put in. The first weighed 2,500 pounds and

the second 1,700 pounds, but they were awkward in handling

and soon gave place to pneumatic hammers used in connec-

tion with a pneumatic holder on. The next step was to combine

the hammer with the holder on by a light frame in the shape

of a horseshoe. The frame being of iron pipe, and so light that

one with a reach of 9 inches weighed 83 pounds, another with

52-inch reach weighed 160 pounds, and with a 70-inch reach

220 pounds. The result of this experiment was to secure an

improvement over hand work, as the rivets were driven hotter

than by hand. Convenient methods of holding the machines

and transporting them were provided. In deck work, where a

pneumatic holder on is used from underneath, three men and
a boy, for heating the rivets, drive from 800 to 1,000 in a day.

In concluding the paper Mr. Babcock says that "The unani-

mous opinion of the hull inspectors, who have been in duty in

our yard for two years and more, is that the rivets are first

class in every respect, and make far better and tighter work
than those driven by hand. As for the cost, I will say that,

adding cost of air, repairs, etc., the saving is from 1 to 2 cents

per rivet over piece work prices for hand riveting, depending
upon the location in the ship, and averaging about 1% cents.

In an ordinary lake steamer of 4,000 tons the saving is from
$4,000 to $5,000 over hand work.

"In conclusion I want to say that the quality of the work
done by portable pneumatic riveters in ship building is such
that the various classification societies cannot ignore it, and
before very long will doubtless recommend, if not require, that

all rivets in at least the principal portions of the ship be
driven by power."
This experience corroborates that illustrated on page 378 of

our November issue, and, if we are correctly informed, the
machines used by the Chicago Ship Building Company were
furnished by the Chicago Pneumatic Tool Company.

THE HARRIS COMPOUND DIRECT AIR PRESSURE PUMP.

WATER TUBE BOILERS MEET AN EMERGENCY IN THE
NAVY.

The Babcock & Wilcox Company received special mention in

the annual report of Commodore Melville, Chief of the Bureau
of Steam Engineering, U. S. N., for their work in the emergency
of preparing vessels for use in the recent war, his commenda-
tion being expressed as follows: "The work immediately
necessary on the breaking out of the war was not so much ex-

tensive repairs to ships in commission as the fitting out of

every available ship in ordinary so as to get some service out
of each one in the possible crisis. The old single turret monitors
were susceptible of fair use as harbor defense vessels if they
could quickly be made seaworthy, and one of the most notable
engineering feats was in connection with this work. This
consisted in the actual cutting out of the old and worn-out
boilers of the monitors Manhattan, Mahopac and Canonicus, at

I^eague Island, and erecting new boilers in their places without
cutting the decks, and all within the space of thirty days.
The boilers as cut up were passed out through the smoke pipe

opening and the new sections put down the same way, the re-

sult.s proving most satisfactory. This work was done by the
Babcock & Wilcox Company, under contract, and this firm de-
serves great credit for the expedition with which the work
was done. It was well known that these vessels could not be
used unless new boilers were fitted, and before war was de-
clared the Bureau had ascertained that the firm mentioned was
the only one which could do the work in less than three months.
Arrangements for beginning the work promptly had been made,
and in less than five hours after the new boilers were author-
ized by the Department the work of building them was com-
menced. It is a source of satisfaction that the performance of

these vessels with the new boilers exceeded that when the ves-
sels were first built."

A new system of pumping by compressed air is being in-

troduced by the Pneumatic Engineering Company, 100 Broad-

way, New York, that appears to be a great improvement over

methods previously used in the direct application of air pres-

sure to the pumping of water. Air lift pumps are not new,

but this system employs an arrangement which, while avoid-

ing complications of floats and valves, utilizes the pressure

of the air directly upon the water In a new way. In which what

may be called the exhaust air is used to assist the compressor

instead of being wasted at high pressure.

The engraving shows a simple application of a pump to a

single source and a single lift. The pump has a suction and

discharge pipe and two pump tanks, which are alternately

opened to the suction and discharge. The air compressor is

connected to the tops of the tanks by air pipes leading to an

automatic valve or switch near the compressor. With the

switch in the position shown the compressor Is forcing air

-^^uMmr- tVATSe SUPPLY

The Harris Direct Air Pressure Pump.

down through the pipe at the left, driving the water from

the left-hand cylinder into the discharge pipe, the suction side

of the compressor is connected to the right-hand air pipe

and the right-hand tank is filled from the water supply. When
this tank is empty the switch automatically changes its po-

sition and reverses the pipe connections, forcing the water

from the right-hand tank into the discharge. The automatic

operation of the switch may be effected In one of several

ways, one of which is by mechanism that will change its

position after a certain number of strokes of the pump, whicn

is determined by experiment. In case more air Is pumped than

is needed the surplus will escape through the water dis-

charge, and in case too little air is pumped, some of the water

will remain in the pump tank, reducing the output of the

apparatus, but these matters may be readily adjusted by the

man in charge of the compressor.

With deep pumping the lift may be divided into two or

more stages, but it is stated that a compound compressor

may be used against a head of 200 feet or more. One of the

peculiar advantages urged for the system is that one com-
pressor may be used for a large number of wells, whicn may
be widely separated from each other and from the compressor.

The system is also adapted for fire protection.

The system has fewer mechanical complications than any
pump used, except that known as the "air lift." It is claimed

that in a properly proportioned system the losses outside of

the compressor, including the friction In the air and water

pipes and expansion in the air pipes, will not exceed 20 per

cent. The system was developed and patented by Elmo G.

Harris, C. E., Professor of Civil Engineering in the School

of Mines of the University of Missouri.
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PNEUMATIC CHAIN HOIST, WITH REVERSIBLE MOTOR—
THE CHICAGO PNEUMATIC TOOL CO.

The chain hoist has long been one of the favorite devices for

use about shops and machinery. Its special advantages are

that it is powerful and holds the load at any height, it is light

and easily attached, which, together with the fact that it may
be operated where there is comparatively little head room, ex-

plains its popularity and extensive use. The only disadvantage

of the chain hoist when
operated by hand is its

slowness, but this is

overcome by the attach-

ment of an air motor,

such as the one shown

in the accompanying

engraving, and the ar-

rangement has certain

advantages over all

other forms of air lifts.

There is no movement
of the load caused by

leakage of a piston or

jumping of a part of the

load when another part

1 s suddenly removed,

such as occurs with

many cylinder hoists,

and the height to which

the load is raised may
be nicely adjusted by a

chain hoist, which is a

convenience in putting

axles or other pieces

into lathes.

The hoist shown is

manufactured and sold

by the Chicago Pneu-

matic Tool Co. It is op-

erated by a Whitelaw

reversible air motor,

and without the chain

it weighs 40 pounds,

and this size will lift

800 pounds. It is made
in two sizes, the larger

one having about
double the capacity of

the one illustrated. The motor is intended to work at a pressure

of about SO pounds per square inch, and the size illustrated con-

sumes only 10 cubic feet of free air per minute. The motor may
be reversed at any time, giving complete control of the load.

The throttle is governed by the bar attached to the rear of the

motor, and ropes hanging from holes in the bar are fitted with

handles for operating the hoist. The ingenious construction of

the hoist is clearly seen in the engraving.

Pneumatic Chain Hoist.
Chicago Pneumatic Tool Co.

THE AIR-BRAKE SITUATION.

The Westingrhouse Air-Brake Company authorizes the follow-

ing statement in regard to the New Tork and Boyden Compa-
nies:

"The purchase by the Westinghouse Air-Brake Company of

the patents and business of the Boyden Brake Company is the
final conclusion of a long and interesting litigation relating to

air-brakes.

"The course of these suits has been followed with interest by
railroad men, because, to a considerable extent, they Involved
the right oi the Westinghouse people to the sole manufacture
of what is known as the "Quick Action" brake. By the pur-
chase oi the Boyden inventions, which the Supreme Court said
were highly meritorious, the Westinghouse company still claim
to control the situation, although this is contested in the United

States courts by the New Tork Air-Brake Company. The West-
inghouse company have been successful in compelling the New
York Company to cease making three different forms of brakes,

and they claim that a fourth one which they are now putting on

the market is also an infringement of their patents. This ques-

tion will be finally determined by the Court of Appeals, probably

in November or December, the opinion of the lower court having
been favorable to the New Tork company. Should the decision

be favorable to Westinghouse, then the New Tork company will

once more be enjoined and prevented from making their present
style of brake.

"In addition to this particular suit, it appears that the West-
inghouse people have brought three other suits against the New
Tork company, and it would, therefore, look as If litigation be-

tween these two concerns was to be. if anything, more protract-

ed than that between the Boyden and Westinghouse compa-
nies."

BREAKAGE OF M. C. B. COUPLERS.

Mr. P. H. Peck. Master Mechanic of the Chicago & Western
Indiana, In a paper read before the Western Railway Club,
makes the following observations with regard to the breakage
of M. C. B. couplers:

I find, from the records kept in my office for the past six

and one-half years, that as the number of M. C. B. bars handled
Increased, the percentage of broken bars and of broken knuckles
decreased, as shown by the following table:

Per cent. No. cars. No. cars.
Tear. M. C. B. bars. to 1 bar broken, to knuckles broken.
1892 8percent. 377 2.<76
1893 15 per cent. 385 1,684
1894 20percent. 424 1 B09
1895 28 per cent. 620 1,663
1896 42 per cent. 996 2.345
1897 48 per cent. 1.240 2,573
1898 59percent. 1,872 3.047

A large proportion of the breakage of knuckles occurs when
an M. C. B. coupler is coupled with a link and pin bar, such
breakages being most likely to occur in heavy trains. In some
cases the coupling is made by the pin being placed through only
the top hole of the knuckle and into the link; this either breaks
the top lug off or breaks out the pin hole; In other cases the
knuckles may be broken when two cars strike together and

both knuckles are closed. Very few M. C. B. bai-s are broken

when two of these bars are icoupled together. Included in our

owTi equipment we have 88 cars and 22 locomotives equipped

with M. C. B. couplers; 32 cars equipped last year and the loco-

motives equipped within the last eight months. As yet we have

had but one knuckle broken (that on a car) and that was caused

by an accident. One of the engines equipped in this manner Is

double-crewed most of the time for service both night and day.

This serves to illustrate the fact that the proportion of break-

age to M. C. B. couplers on switching roads is much less than

many believe to be the case.

I do not find, in actual practice, the trouble anticipated by
Mr. P. Leeds, In hie paper before the Central Association of

Railroad Officers, expressed as follows: "Flange wear or crowd-

ing the flanges against the rail, or that the bar is not strong

enough for our modern 80,000 and 90,000-pound capacity cars.

We handle hundreds of these cars and the number of break-

ages of couplers is no greater than with other cars. We do find,

however, that when these heavy cars strike very hard the load

shifts, In some instances forcing the end out of the car, but not

breaking the bar. I have seen cases of rear end collisions and

trains breaking in two. and have found that in such accidents

the damage to M. C. B. bars was not one-fourth as great as

that to link and pin bars. Cars are not as liable to telescope

when equipped with M. C. B. couplers as when equipped with

link and pin drawbars."

The new station of the Pennsylvania Railroad at Jersey City,

that is to replace the one recently destroyed by fire, is pro-

gressing rapidly. The new station will have a steel frame
sheathed with copper, and the train shed Is to be extended

125 feet toward the water. It will then be 777 feet long and
256 feet wide. The waiting room will be 80X97 feet, including
the ticket and telegraph offices and telephone room. Two
spaces 40x65 feet will be occupied by the restaurant and dining
rooms. The improvements will cost $400,000, and the arrange-
ment of the rooms will be more convenient, and passengers will

go directly from the ferry to the trains by a distance shorter
than before.
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CONTRIBUTIONS TO PRACTICAL RAILROAD INFORMA-
TION.

Chemistry Applied to Railroads—Second Series—Chemical

Methods.

XXV.—Method of Determining Tin in Phosphor-Bronze.

By C. B. Dudley, Chemist, and F. N. Pease, Assistant Chemist,

of the Pennsylvania Railroad.

Explanatory.

Phosphor-bronze, as is well known, is normally an alloy of

copper, tin and phosphorus, the proportions of the three con-

stituents varying somewhat with the use to which the alloy is

to be put. Phosphor- bronze bearing metal, on the other hand,

contains lead, in addition to the other constituents, the usual

proportions being a little over 79 per cent, of copper, 10 per

cent, each of lead and tin and a little less than 1.00 per cent, of

phosphorus. There may be a number of other elements pres-

ent as impurities, zinc and iron being the most common. The

mended for use with any of the white metal alloys, as there

is a simpler method o( tn-ating these alloys.

Operation.

Dissolve 1 gram of line borings in 20 c. c. of C. P. nitric

acid, 1.20 specific gravity, and evaporate until the residue will

not adhere to a dry glass rod. Add 10 c. c. of concentrated

C. P. nitric acid, 1.42 specific gravity; heat where the tem-

perature is about 275 degrees for 10 minutes; add 75 c. c. of dis-

tilled water; stir thoroughly; heat nearly to boiling for 10 or 15

minutes to facilitate separation of the pre<;ipitate, allow

to settle a little and then filter, washing wittr distilled water

until a drop of the filtrate, evaporated on a piece of clean plati-

num foil, leaves no residue. Set the filtrate aside to be used

later in the determination of the lead and copper. Put the

filtei-, with the hydrated metastannic acid on it, back into the

FIG.I. FI&.4.

importance of a sufl^ciently rapid and reliable method of deter-

mining tin in this alloy is very great. Excepting the phos-
phorus, the tin is the most expensive constituent, and the

amount of phosphor-bronze bearing metal, or closely related

alloys in use at the present time, is something enormous. In

no.a. no. 3.

our laboratory alone at present th? number of bronze analyses

averages not less than 15 per month. Until recently the

method we have used has been to weigh the tin as oxide. This

method was described in full in article Number IX. of this

series, published in the "American Engineer and Railroad

Journal" for August, 1894. The method described below offers

some advantages over the one previously used, both in requir-

ing less manipulation, with consequent greater output of re-

sults, and in accuracy, and accordingly has been largely used

for some months. It is applicable to all copper, tin, lead,

phosphorus and copper, tin alloys, where the amount of copper,

or of copper and lead together, reaches 75 to 80 per cent., and
where these alloys do not contain considerable amounts of

disturbing elements, as described below. It is not recom-

same beaker, taking care to spread out the filter, and add 10

c. c. of caustic potash solution and 10 c. c. of water, and heat

until the metastannic acid is dissolved. The hydrated metas-

tannic acid obtained, as above described, is apt to carry with

it copper, iron, lead and possibly arsenic, antimony and zinc.

It may also have a little tin in such condition that it does not

completely dissolve in the caustic potash solution. These im-

purities usually adhere to the filter, and the milky appearance

characteristic of the liquid, when the caustic potash is first

added, soon disappears, so that, when the liquid is clear, or

pretty nearly so, especially if the heating has continued 15

minutes, it may be assumed that the action of the potash is

complete. Add now lUO c. c. of oxalic acid solution; heat just to

boiling and maintain at this temperature for an hour, at the

same time passing H.S gas through the solution. The liquid

boiled away during this operation must be replaced from time

to time Filter at once into a beaker holding about 250 c. c
Wash at first with 25 c. c. of the oxalic acid solution, and then

with distilled water, until the volume of the filtrate amounts

to 200 c. c. Heat on the steam plate until the H-S gas is

driven off pretty completely; add 3 c. c. of ammonia, 0.96

specific gravity; cool and electrolyze. For this purpose have

ready the electrical arrangements described below, or the

equivalent of these. Attach the zinc pole of the battery, or its

equivalent, if other source of electricity is used, to the larger

electrode, which has been previously carefully cleaned, dried

and weighed, and the other pole of the battery, or source of

electricity, to the other electrode, and cover with a watch

glass cut in halves. Allow a current of from 0.05 to 0.10 of an

ampere to pass from 12 to 24 hours. When it is deemed that

the current has passed long enough, wash down the material

spattered on the covers and add water from the spritz end of

the wash bottle (taking pains to stir the liquid a little) imtil

the level of the liquid is raised a fourth or half an inch. Allow

the current to pass one or two hours longer, and if the bright
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stem of the tin pole, around which the liquid has been, raised

by the addition of the water does not show any deposit of

tin, it is safe to assume that all but a slight trace of the tin

has been removed from the solution. If the stem of the tin

pole shows tin wheu treated as above, continue the current

some time longer, and then repeat the test until the stem re-

mains clean after the current has passed at least an hour sub-

sequent to the last addition of water. By the action of the

current the solution gradually becomes alkaline. When this is

the case, as shown by test paper, it is safe to assume that the

electrolysis is complete. The tin being satisfactorily deposited,

lower the stand on which the beaker rests, detach the tin

pole, dip in dis.tilled water to wash off the liquid containing
salts and repeat with fresh distilled water, then dip in alcohol,

dry thoroughly and weigh.
Returning now to the material left on the filter from the

Analysis." It is perhaps more elaborate than is necessary, but

where a good deal of work must be done, it has been found to

be very serviceable. It is fitted up, as will be observed, to

carry on five determinations at once. Tlie base of the arrange-
ment is of slate, 4 inches wide, 1 inch thick and of sufficient

length to carry five IG-candle-power 110-volt incandescent
lamps and 15 12-candle-power 110-volt lamps. It is not essen-
tial to have the slate base all in one piece. It will be observed
that all the lamps are connected in series, the right-hand end
having the positive wire of the Edison current attached to it,

and the left-hand end the negative. The five lamps grouped
at the right of the cut are 16 candle-power, and so connected,
as is readly seen, with the plugging strips on the edge of the
slate that any one, two, three, four or all of them, can be cut
out by simply inserting plugs in the holes made for them. The
other 15 lamps are grouped in sets of three each, and are so

-^rsr^^^
oxalic solution after H,S gas has been passed. This material

consists of any copper, lead and zinc which may have been
carried down by the tin, and there may likewise be other sub-

stances present. Also, if any of the tin escaped solution in the

potash, it is here present. Burn the filter in a porcelain cru-

cible at low temperature; treat with 5 c. c. of concentrated C. P.

nitric acid, 1.42 specific gravity, and 5 c. c. water until the

sulphides are dissolved: filter and add filtrate to the main
solution of copper and lead. Burn the filter; fuse in a silver

crucible with a little caustic potash; dissolve in water; add
ammonium sulphide and heat until any tin present is dis-

solved; filted; acidify slightly with HCl; allow to stand until

most of the H,S has passed off; filter, ignite and weigh as

SnOj.
Apparatus and Re-Agents.

A small beaker, about 2% inches in diameter at the bottom
and 3% inches high, can be used for the electrolysis; but a

jar, made for the purpose, shown in the cut Fig. 1, of the di-

mensions given above, and about 2% inches in diameter at the
top, avoids the flange and lip of the beaker, which are apt to

be in the way.
The larger electrode, shown in Fig. 2, is a cylinder of plati-

num foil, open at both ends, 1% inches high and 2 inches in

diameter. The wire support is 3-64 inch in diameter, and is

riveted to the cylinder. It has am offset to adapt it to the
binding posts of the electrical arrangement. The wire projects
about 3 inches abo'Ve the cylinder. This electrode weighs 15 to

18 grams.
The smaller electrode, shown in Fig. 3, is likewise a cylinder

of platinum foil, open at both ends, 1 5-16 inches in diameter
and same height as the larger electrode. The wire support is

same size wire, projects same distance above the cylinder, and
is likewise riveted to it. This electrode weighs about 12 grams.
The supports for holding the electrolyzing jars during elec-

trolysis are shown in Fig. 4. The material, except the set

screws and binding posts, is wood. The length of the base is

2 feet and the width inches. That part of the support for the
electrolyzing jar which has the set screw is 2 inches in di-

ameter and 3% inches high. The movable part of the support
for the electrolyzing jar is 3 inches in diameter at the top, and
the stem is SVi inches long. The distance from the top of the
base to the bottom of the support for binding posts is 11 inches.
The support for the binding post is 1 inch thick and 2 inches
wide, and the binding posts are so arranged as to support the
electrodes symmetrically in the electrolyzing jar. The loose
ends of the wires in Fig. 4 connect with the loose ends of the
wires in Fig. 5.

The difference of potential between the binding posts to
which the two electrodes are attached, some two or three volts,
is such that with the size of electrodes and volume of solution
given above a current of from five to eight or ten hundredths
of an ampere results. This difference of potential may be ob-
tained from a battery of two or three gravity cells, but since
batteries are so difficult to keep in good order, especially if

they are not in constant use, and since the Edison current is

so common, it is much more convenient to use this current.
But the lighting system has a difference of potential of 110
volts between the two wires, and consequently some devices
are necessary to bring down the voltage. The arrangement
illustrated in Fig. 5 has been worked out from the suggestion
given in Dr. E. P. Smith's manual of "Electro-Chemical

arranged with plugging strips under each group, as is readily

seen, that when the two free wires are connected through the

electrolyzing solution and a plug is in one of the three holes of

the group a shunt circuit is formed. If the plug is in the right-

hand hole, the shunt circuit takes in three lamps; if it is

changed into the next hole, the shunt circuit takes in two
lamps, and if to the next hole, one lamp. This arrangement
makes it possible to secure a very wide range of difference of

potential at the binding posts above the electrolyzing jar. For
example, if there is a plug in each of the five holes below the 16

candle-power lamps, and also one in the right-hand hole in the

first group of 12 candle-power lamps, the differences of poten-

tial at the binding posts connected with this group will be
about 231/^ volts. Again, if all the plugs under the 16 candle-

power lamps are taken out, and the plug under the first group
of 12 candle-power lamps is transferred to the left-hand hole,

the difference of potential between the binding posts will be
about one volt. By varying the plugging, almost any desired

voltage between these two extremes can be obtained. It is

evident that by using lamps of different capacity, or by using
more or less of them, still wider variations of voltage may be
obtained. A switch, not shown in the cut, makes it possible to

shut off the current when the apparatus is not in use. It is

difficult to give positive directions about the plugging necessary
in using the apparatus described above, since the voltage in

the mains is apt to vary a little, with the distance of the ap-

paratus from the central station; also the switch, the wires,

and the plugging devices used, vary with the different con-

structions, with corresponding effect on the voltages in the

shunt circuits. Stili more important also is the variable in-

troduced when one, two, three, four or five determinations are

being made at once. Each new determination introduced
changes the voltage at the binding posts of all the others which
are in the circuit, with a consequent change in the current

passing, and hence a change in the plugging becomes necessary

to counteract this. Ihe best course to pursue, if an arrange-
ment as above described is made use of, is to connect a delicate

ammeter in circuit with the determination and make a schedule
of the plugging required when one, two, three or more deter-

minations are being made at once. It may be said, however,
that if the apparatus is approximately as described above, and
one, or even two, determinations are being made at once, suc-

cessful results will be obtained if there are three plugs in the

group of 16 candle-power lamps, and the right-hand hole of

each group of 12 candle-power lamps has a plug in it. The
lamp arrangement is supported on a wooden frame, not shown,
with the support for holding the electrolyzing jars underneath
it. It is desirable to use porcelain sockets for the lamps, as

they are not corroded by the fumes of the laboratory, and of

course insulated wire should be used throughout tor the con-
nections. The plugging arrangements are made of brass and
should be kept well lacquered. Turning the plugs In the holes
occasionally keeps the contacts good.
The caustic potash solution for dissolving the hydrated

metastannic acid is made by dissolving 200 grams of C. P. caus-
tic potash in one liter of distilled water. This solution is not
easy to filter, and should be allowed to stand and settle, the
amount for use being drawn out with a pipette.

The oxalic acid solution is made by dissolving 200 grams of

C. P. oxalic acid and 5 grams of oxalate of ammonia in 1 liter

of distilled water and filtering. This solution is nearly a sat-
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urated one, and should not be allowed to get cold enough to

deposit crystals.
Calculations.

The tin on the electrode being metallic, no calculations are

required. For the tin not solulilc in caustic potash the follow-

ing data are applicable. Of course the amount obtained must
be added to the amount on the electrode.

Atomic weights used: Tin, 118; oxygen, Ifi; molecular for-

mula, SnOj. Since 78. G7 per cent, of the binoxide is metallic

tin, the weight found, expressed in grams, multiplied by this

figure, gives the amount of metallic tin in the precipitate.

Notes and Precautions,

It will be noted that this method separates the tin from the

mass of the copper, lead, zinc and iron associated with it in the

alloy by means of nitric acid, dissolves the resulting metas-
tannic acid first in potash and then in oxalic acid, separates

the small amounts of copper, lead, zinc, arsenic and antimony,
if any, carried down by the tin by means of hydrogen sulphide,

and, finally, electrolyzes the tin in oxalic acid solution.

So far as our experience goes, the only element that really

causes trouble in this method is iron. Whatever arsenic, anti-

mony, copper, lead and zinc are carried down with the metas-
tannic acid are subsequently separated as sulphides in the
oxalic acid solution. But iron, aluminum, and possibly manga-
nese, go into solution with the oxalic acid, and remain with it

COATES' PORTABLE EMERGENCY CROSSOVER.

The form of crossover shown in the accompanying engrav-

ing was devised by Mr. F. It. Coates, Roadma.'iter of the New

York Division of the New York, New Haven & Hartford Rail-

road. Its object is to arrange all the parts necessary for a

crossover connection of a double track railroad so that they

may be ca«Tied as a part of the wrecking outfit and installed

in a few minutes tor running around a wreck or obstruc-

tion on either track. Mr. Coates tells us that undeir favor-

able conditions in daylight the various parts have been put

together and an engine run over them in CV4 minutes. At

night it has l}een made ready for use in 25 minutes. Includ-

ing the unloading from cars, and under ordinary conditions

in daylight it may be put together in 15 minutes. The

change may be made from straight track to crossover in one

minute. The advantage possessed by such a device will be

readily apparent.

By the use of various sized blocks under the frog and

raised switch points, it is readily adapted to any size of

rail. The parts of the crossover are all numbered, so as to
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Coates' Emergency Crossover.

after treatment with H,S. The subsequent behavior of man-
ganese, and also the behavior of nickel and cobalt throughout,

our work has not led us to investigate sufficiently, as yet, as

these rarely occur m the bronzes we have to deal with. Of

the iron and aluminum, the latter separates as ALO^ during

the electrolysis and causes no trouble. The iron goes with the

tin as metal. The presence of iron in the oxalic solution is

readily shown by the color. Usually, with good bronzes, the

oxalic solution is water white, or so nearly so, that the iron

can be ignored. If, however, this is not the case, the tin and
iron on the electrode are dissolved in dilute hydrochloric acid

neutralized with ammonia and treated with ammonium sul-

phide, the resultmg sulphide of iron being filtered off. This is

subsequently dissolved in dilute sulphuric acid, passed through
the reductor and titrated with permanganate. The amount of

metallic iron is, of course, deducted from the weight of the tin.

It is never safe to assume that all the tin has been dissolved

in the potash and subsequently in the oxalic acid. Usually, in

good bronzes, the amount of this tin is small, but we always
find it present, and sometimes in quite considerable amount.
The most reasonable explanation that we can give of this

residue is that it is oxide of tin formed in the foundry while
the metal is molten and ignited by the heat to such an extent
as to be insoluble in almost any re-agent without fusion. This
has not, however, been demonstrated.
The treatment of the metastannic acid with potash before

solution in oxalic acid is essential; at least, we have not suc-
ceeded in obtaining solution of the metastannic acid without
this preliminary treatment.

If H.S gas is allowed to remain in the oxalic acid solution
there is danger of complications during the electrolysis, which
it is better to avoid. The possibilities have not all been in-

vestigated, but the sulphur separated goes down on the smaller
electrode and insulates it sufficiently to cause trouble.
As is well known, successful electrolysis of metals is easiest

obtained by passing the current through double salts. The
amount of potash and oxalate of ammonia used and the 3 c. c.

of ammonia added jusL before electrolysis seem to furnish the
proper amount of bases to form with the tin the necessary
double salt.

Some care is requii-ed In managing the cun-ent. If too much
is used, especially at first, the tin comes out spongy and some-
times discolored and black.

It sometimes happens that some oxide of tin separates in the
liquid during the electrolysis. This peculiarity is rare, and no
explanation of the behavior has been found. When it does
occur it is better to start afresh.

It would be difficult to indicate all the sources from which in-
formation has been obtained in working out this method. No
special claim for originality is made.

render it easy to place them properly. The plates for mak-
ing the tie extensions are attached to the base of the rail by
clips, which are easily adjusted to fit the ties. Slots in the

short angle bars on the frogs are constructed so that by tak-

ing a bolt in each bar and sliding the bar back the middle
piece of the frog may be lifted out and it may be replaced when
it is desired to use the crossover.

In addition to being useful at wrecks, Mr. Coates has found
it convenient in single track lines for setting off steam shovels,

pile drivers and camp cars, also for replacing derailed engines.
This emergency crossover may be used in place of split switches
at outlying sidings, which are not used frequently, its advan-
tages in this connection being an unbroken main line, as far as
this portion of the switch is concerned.

The crossover is controlled and manufactured by the Q &
C Co. of Chicago and New York.

THE NEW YORK RAILROAD CLUB.

At the annual meeting of this club, held Nov. 17, Mr. M.
N. Forney presented a lecture entitled, "Conduct and Charac-
ter," addressed to railroad and supply men. The meeting was
unusually well attended, and the speaker had an attentive
and appreciative audience. The lecture was able, full of
thought and high ideal. Mr. Forney's position and long, upright
career gave force to his expression, and the underlying principle
throughout was, "How to do the best with our endowments."
Apt quotations and illustrations, together with the speaker's
pleasant way of putting things, made the evening enjoyable, as
well as profitable and elevating.

Mr. H. H. Vreeland, President of the Metropolitan Street
Railway, of New York City, nas elected President of the club.

Mr. Vreeland has had a remarkable career in railroad work,
and after a varied experience on steam railroads, has reached
the highest office in one of the most important street lines in

this country.

A mile of railroad track rolled in an hour, is the record-

breaker of the Illinois Steel Company's South Chicago rail mill

one night last month, as reported in the New York "Commer-
cial." We are not told what size of rail section was being

rolled at that time, but the amount turned out by one day
and one night shift is stated to be 3,004 tons.
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AN IMPROVEMENT IN FLOORING MACHINES.

A new wood-working machine, known as the "Six-Roll

Double Cylinder Lightning Flooring Machine," has been

placed on the market by Messrs. J. A. Fay & Co., 516 to 536

West Front street, Cincinnati, O. It is designed tor the pur-

pose of combining large capacity, efficiency and economy with

durability. It is built in two sizes, to plane fouf sides of

pieces 10 and 15 inches wide and 6 inches thick. The frame

is massive and is proportioned and arranged to resist the

stresses of heavy work, one feature being heavy girths under

the working parts. The joints are made with care and the

system of interchangeability of parts adopted by these build-

ers is followed.

The cylinders are two in number, made from solid steel forg-

ings, with four faces slotted to receive two or four knives

and chip-breaking lips for working cross-grained lumber. The
upper cylinder is mounted in a heavy yoked frame, has jour-

nals 2% inches in diameter and runs in self-oiling bearings

furnish three speeds of feed, viz., 30, 45 and 60 feet per min-

ute. The feed is under instant and positive control of the

operator by means of a lever engaging a ring friction.

The pressui'e bar in front of the upper cylinder is adjustable

to and from the cut, and has a chilled toe to reduce wear to

a minimum. The bar behind the cut is adjustable for dif-

ference in thickness of material. The bars in front of and be-

hind the lower cylinder are adjustable to and from the cut, and
are vertically adjustable for varying depths of cut. The baj

over the lower cylinder is adjustable on heavy stands, and se-

curely locked in position. It may be Instantly swung over

from either side by simply loosening one nut. A continuous

pressure bar extends over the matching works with inde-

pendent adjustment, and may be quickly thrown out of the

way to give access to the heads.

This machine is equipped with a new and improved belt-

tightening apparatus for both cylinder and side-head belts,

permitting rapid adjustment while the machine is running,

and permitting the use of endless belts, that run more smooth-

A New Six Roll Flooring Machine.

lOV^ inches long. It has double-flanged pulleys close to bear-

ings on each end, fitted on taper bearings, secured with
wrought nuts. The cylinder-raising screws are outside of the

frame, and are fitted with ball-hearings and a device for quick-

ly taking up all lost motion in the screw caused by wear of

the threads. The lower cylinder is mounted in a heavy yoked
frame. It has 2i4-inch journals in self-oiling bearings 10'/4

inches long, and is vertically adjustable at each end. It Is

driven by flange pulleys at each end.

The matching works are heavy. The arbors are of steel 1%
inches in diameter where the cutter-heads are applied, and re-

volve in long, self-lubricating bearings, both of which are ad-

justable vertically and horizontally, and are rigidly locked in

any 'desired position by a lever conveniently located outside

the frame. The top plate of each matcher hanger is detached
from the main casting for convenience and economy. It will

match stock as narrow as 1% inches. A patent weighted
matcher clip has an adjustable toe, hinged to the matcher,
hanger to produce uniform pressure on the material. Shaving
hoods are provided, which can be swung out of the way to

give access to the heads.

The feed works consist of six large feed rolls, 8 inches in

diameter, driven by a train of powerful gearing, each gear
being on a shaft extending through the machine and running
in babbited bearings. The expansion gears on the feed rolls

are inside the frame, and run in bearings. The screws for

raising the rolls do not revolve, the rolls being mounted in

sleeve housings that travel on the screws. This makes the
roll adjustment very easy, as the pressure weights are not
lifted. All the roll boxes are long and large in diameter.
The feed-out roll is covered and provided with scrapers. The
weight levers are inside the frame, and move freely. They

ly and do not require to be cut for the stretch to be taken up.

The riding of matcher belts, one on another, as under old

methods, is avoided.

THE TRACK TANK.

In a paper upon locomotive water supply stations, read
before the Western Society of Engineers, Mr. T. W. Snow made
the following unfavorable observations oonoeming track tanks:

"The track tank was first used by the L/ondon & North West-
ern Railway, some thirty-odd years ago. It consists of a
shallow trough about 18 taohes In width and not to exceed S

inches in depth, and of various lengths, usually 2,000 feet.

Every locomotive tender must be equipped with an inclined

6COOP or trough, mounted on the front of which is a pony truck

or pair of wheels to reduce friction, and, Indeed, to enable th«

device to escape destruction. The speed of the train is cut

down to 20 miles an hour when taking water, or at least this

speed gives greatest flow. Time of delivery averages 3,000

gallons per minute. The brack tank costs about $1 per lineal

toot, and in a recent instance was worn out by the truck wheels

in two years of service. The bottom plate was 5-16 inch in

thickness. The objections to it in this climate are that an ex-

peneive steam heating plant must be maintained in winter;

also, a gang of men to chip Ice from the rail for the car wheel

flanges. About as much water Is wasted as ia used in the

passage of the scoop. There are two methods of warming the

water, one by blowing live steam through it at intervals, and
again by placing a sumphole in the center and drawing the

T.ater through a suitable pump, farcing it through a heater and
returning to the track tank at the ends."

The Southern Pacific has just placed orders for 51 new loco-

motives of several different types. The Schenectady Locomotive
Works will build 25, and the Cooke Locomotive Works will

build 26.
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THE HORNISH MECHANICAL LOCOMOTIVE BOILER
CLEIANER.

Our engravings Illustrate a boiler cleaner for locomotives

which has been developed by Mr. P. W. Homish of Chicago,

111., and the arrangement shown Is applied In such a way as to

permit of removing the scale forming compounds of the water

without interfering with the operation of the engine, and. we
are also Informed, without the necessity for the removal of

the apparatus In the ordinary repairs to the boiler. The de-

vices are a skimmer placed above the tubes and near the

front end of the boiler and attachments placed in the water

legs and connected to the blow-off cocks, as indicated in the

engraving. No compounds are used in connection with it. and
the object of the arrangement Is to remove the solid matter

from the water as it is separated from the feed-water by the

h«&t

The skimmer Is placed as far forward in the barrel of the

boiler as the braces will permit. It faces the cab and reaches

from side to side of the boiler and between the top of the fluee

and the top of the boiler, allowing a space for the dry pipe

to pass through. The skimmer Is placed In line with the nat-

ural circulation of the boiler. The impurities are collected

leaky flues and In the repairs neoesBary to the boiler, as well
as in the losses from the use of a large amount of water In

washing and In blowing off. When applied to a locomotive
on the Chicago & NorthweBtern Railway It was found to more
than double the distance which the engines could run before
being washed out.

The strong commercial position given this country by Its

.Tlilllty to manufacture steel cheaply and In large quantities, is

liniinfl to he very generally recognized in the near future. The
use r,f labor-saving machinery, combined with intelligent labor,

is the reason. We have referred to the Invasion of foreign
countries with American steel, and now, from Mr. Andrew Car-
negie, comes the following statement concerning the position

of Pitt.sburg In the steel Industry: "There Is not a district

In this world to which the Pittsburg district cannot to-day send
steel and pay the freight and deliver that steel as cheap or

cheaper than It can be made at the point of delivery, if we
except Colorado, to which the freight is greater than the differ-

ence in cost of manufacture at the two points. Should the

South be successful In its present attempt to manufacture steel,

we may have to except another point. Colorado excepted, the

Pittsburg district h&s the whole world to-day at its feet.

Pittsburg is indeed the steel city."

The Hornlsh Mechanical Locomotive Boiler Cleaner.

in the concave plate and are removed by blowing off without

loss of water, the solid matter only being removed. It is so

arranged as to make a good surface skimmer the full width

of the boiler, and at the same time forms a basin of about

25 gallons capacity to hold the sediment.

The parts which are placed in the water legs can only be

applied when the boiler is built or a new firebox put in. The

device is the same that empties the skimmer and it is placed

upon the mud ring. The sectional view shows the water pas-

sages, and what Mr. Hornish calls "suckers" face the mud
ring, above which they are raised one-half inch. The size

of the openings varies with the distance from the center, this

being done to prevent the openings nearest the center from

drawing more than their share of the sediment. The devices

do not interfere in any way with the ordinary methods of

cleaning or washing out, and experience substantiates the

claim that they prevent boilers from foaming. The cleaner

operates whenever there is circulation in the boiler. Mr.

Hornish draws attention to the fact that the method of wash-

ing out boilers while the sheets are hot is not only destructive,

but also tends to cause the scale to adhere to the plates.

The interesting feature of this device is that it appears to

do its work admirably, and as foaming is eliminated the dan-

ger of carrying solid and gritty matter into the valves and

cylinders is avoided. In a case where the water is very bad

a great improvemeat has been found in the prevention of

BOOKS AND PAMPHLETS.

Handbook of Corliss Steam Engines. By F. W. ShlUitto. 1S7
4%x6% inch pages, with 69 illustrations. The American In-
dustrial Publishing Company, Bridgeport, Conn. Price. Jl.

This is a book which, while especially concerned -with the In-

stallation of CN>rliss steam engines, wUl be valuable to all those
who have occasion to set up engines, whether of this type or

not. The treatment of the subject is comprehensive and com-
plete, and there is much In It that will be valuable to the

owners and engineers of Corliss engines. Engineers will be
particularly interested in a chapter in which the author de-

scribes his experience with these engines. The application of

the indicator has not been as fully treated as many will wish.

but the directions for setting foundations and erecting and
lining up the engines and setting the valves are Its strong

points.

Commercial Relations of the United States with Foreign Coun-
tries During the years 1S96 and 1S97. In two volumes. Vol. I.

Issued from the Bureau of Foreign Commerce. Department of
State (formerly Bureau of Statistics). Government Printing
Office. Washington, 1S98.

This valuable volume cx)ntains a reNnew of the commerce of

the world and information based upon consular reports con-

cerning the commercial relations between the United States

and other American countries, and Africa. Asia. Polynesia and
Australia. Aside from statistics, a great deal of information

is given to those concerned in foreign trade. Tfte work of com-
pilation and classification was done under the direction of Mr.

Frederic Emory, Chief Bureau of Foreign Commerce.
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Up to Date Air Brake Catechism. A Complete Study of tlie Air

Bralce Equipment, Including tbe Latest Devices and Inven-

lions Used. All Troubles and Peculiarities of the Air Brake
and a Practical "Way to Find and Remedy Them Are Ex-
plained. By Robert H. Blackall, Air Brake Instructor, Dela-

ware & Hudson RR. Illustrated by engravings and two large

folding plates. Pages, 230. Norman W. Henley & Co., 132 Nas-
sau Street, New York, 1898. Price, $1.50.

The author's object as stated in the preface Is to present a

complete, up to date study of the air brake, so written as to

give the rudiments to those who want them and the complete

details for more thorough students. The arrangement in the

form of a catechism assists in clearness and is undoubtedly

well adapted for the men who will read it most—trainmen, en-

ginemen and those who come into contact with brakes, and

especially those who must pass examinations in the principles

and operations involved. The system described is the Westing-

house, and it is well and completely described, although many
will want to see the high speed brake more completely illus-

trated. The subjects of inspection, repairs and operation are

well handled, and the author's experience makes him an au-

thority, and his methods of explaining the operation of the

triple and engineer's valves show that he is accustomed to de-

scribe them in simple, concise terms. It is a good instruction

book and is also valuable for reference by those who do not

study it through. It Is the best book of the kind that we have

ever seen. The author probably had englnemen, shopmen and

air brake instructors specially in mind, but it should be pro-

cured and read by every railroad man from the president to

the car inspector. After testing the index in several directions,

it seems to be excellent, and this Is very important in a work

of this kind.

K Practical Treatise on Modern Gas and Oil Engines, by Fred-

erick Grover, A. M. Inst. C. B. Second edition, 250 pages.

Technical Publishing Company, Limited, 31 Whitworth street,

Manchester, England, andi D. Van Nostrand Company, 23

Murray street. New York, publishers. Price, four shillings

six pence.

This book, as the name indicates, is a practical treatise on

modern gas and oil engines. The object of the author was to

assist mechanical draftsmen in obtaining the information neces-

sary to enable them to apply their art to the design of gas en-

gines. A general arrangement of the gas engine plant is first

described; then the different types of modern gas engines are

taken up, together with explanations of methods for calculating

their leading dimensions. An important feature Is a detailed

description of the apparatus required and the calculations

necessary for complete gas engine trials, and this subject in-

cludes a chapter on the practical analysis of gases. The book

concludes with a description of a series of experiments made to

determine the effect of the products of combustion when present

in explosive mixtures of coal gas and air. This book has been

received with special favor, making it necessary to follow the

first edition in a short time with the one before us, and this

is the best test for a successful book. This is the bes.t book

that we have seen on gas engine design, and it is apparent that

the author is a master of the subject.

We take this opportunity to state that the books of the Tech-

nical Publishing Company of Manchester may be obtained of

Messrs. D. Van Nostrand & Company.

"A Catechism of the M. C. B. Rules of Interchange." Issued by

the McConway & Torley Company, Pittsburg, Pa. Pages,

40; illustrated, 189S.

This convenient little book contains 100 questions and answers

concerning the M. G. B. rules of interchanging of freight cars. It

follows the plan adopted by Mr. M. N. Forney in his catechism

of the locomotive. The book is illustrated by the diagrams that

appear in the interchange rules, and at the end a series of

plates showing the product of the McConway & Forley Co. are

included. The idea of the book is a good one. It is intended as

an aid to car inspectors and incidentally to direct attention to

the merits of the Janney coupler and the other devices manu-
factured by this company. It is valuable to the men who in-

spect cars, and will be appreciated. Copies will be sent free

on application to the company. The edition tor general circu-

lation IS bound in leather board to match the books of rules

issued by the Master Car Builders' Association. We are glad

to have a copy in our library, as an aid to the interpretation

of the rules.

Statistical Year Book of Canada for 1897. Issued by the De-

partment of Agriculture, 1898.

Bulletins of the United States Geological Survey, Nos. 88, 89

and 149.

United States Geologioal Survey Monograph on Fossil Me-

dusa;, by Charles Doolittle Walcott, Government Printing Of-

fioe, Washington, 1898.

Report nf Board of Mediation and Arbitration of the Stiate

of New York, Eleventh Annual Report, 1898.

"The Modern Roundhouse Turntable" is the title of a hand-

some twelve-page pamphlet received from the Westinghouse

Electric and Manufacturing Company. It contains excellent

engravings, and a clear, brief description of the Westinghouse

method of operating locomotive turntables by electric motors.

In our June issue of 1897, page 191. the system was illustrated

and described In its application on the Chicago. Milwaukee &
St. Paul Railway, and in the December issue of the same year,

page 416, we described a similar plan in use on the Baltimore &
Ohio Southwestern. In both of these cases, as well as in the

pamphlet under review, the possibilities for saving in the cost

of labor are stated in plain figures. The Westinghouse method
of applying electricity to the operation of turntables should be

specially interesting to railroad managers, inasmuch as it re-

quires no change in the turntable itself except to attach the

drawbar lug to the girder of the table. The motor is simple in

its attachment, and the saving to be had is practically all clear

gain, because there is no reason why the apparatus should in-

volve any material expense for maintenance in many years.

Electrical Trades Directory and Handbook, 1899. The forth-

coming new edition of this valuable publication, which is In it?

17th year, will contain a carefully complied list of British,

colonial and foreign electricians, electrical engineers, electric

light engineers and contractors, electrical apparatus makers,
plant and machinery builders, instrument makers, electric bell

makers and fitters, electric light, telegraph and telephone com-
panies, electric light, telegraph and telephone engineers, wire

makers and drawers, and of all pei-sons engaged in electrical

pursuits throughout the world; also, useful tables and data re-

lating to electric light and traction, electric power transmission,

telegraphs and telephones, electricity supply companies, home
and foreign government departments. A biographical sec-

tion gives particulars of the careers of about 320 eminent men
who are connected with electrical development. The directory

may be obtained from "The Electrician," Salisbury Court, Fleet

street, London, E. C, price, 12 shillings.

Baldwin Locomotive Works. Record of Recent Construction.
No. 8.

This is the eighth pamphlet in the series, regularly issued by

the BaWwin Locomotive Works to illustrate and describe loco-

motives recently built by them. In it we find a ten-wheel en-

gine for the Atlantic Coast Line, a compound consolidation for

the Ottawa, Arnprior & Parry Sound; a six-coupled double

ender and a compound of the same type, for the Government
of Victoria; a compound consolidation and a compound six-

coupled engine for the Chinese Eastern, a mogul for the United

States of Columbia, a compound consolidation for the Moscow-
Windau-Ribinsk Railway of Russia, anidi a number of light en-

gines for foreign roads, among which is a double ender for the

Lynton & Barnstable Railway, England. The general dimen-

sions and excellent half-tone engravings of each design are

given.

WateiTnan's Ideal Fountain Pen.—A very attractive cata-

logue has just been received from Mr. L. E. Waterman, describ-

ing and illustrating the large number of his well known pens.

The pen itself needs no commendation where it is known, but

for ease in ordering we recommend readers to send for a copy

of this pamphlet. After a decidedly unsatisfactory experience

with a number of kinds of fountain pens we obtained one of

these, and have found it so perfectly reliable that we are glad

to take this opportunity to testify to the success obtained by

Mr. Water'man. Upon selecting a pen which suits the hand we
believe that our experience will be corroborated by everyone

who orders from this catalogue.
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Power Sawing Machine.—Q & C Company.

SAWING MACHINE AND SAW GRINDER.

By the Q & C Co.

The use of cold saws is extending, and a great deal of work
formerly done upon planers is now more satisfactorily treated

by saws. An example was seen recently at the

Juniata shops of the Pennsylvania Railroad, where
expansion pads are being cut off obliquely at the

ends by a saw, to the relief of the planer. /

The Q & C Co. have introduced the machine
shown in the accompanying e"graving, which is'No»

11. and also an automatic grinder used in connec-

tion with it, in order to keep tlie saws In proper

condition. This particular machine, No. 11, is in-

ten'ied for cutting; large quantities of steel rails, bar

iron an 1 steel shafting, ranging in size from 3 to 8

inches. The saw blade is S.'i inches in diameter and

i inch thick, the saw being driven by the arbor.

When it is desired to cut large quantities of such

material a special chuck is used, which will hold

from 3 to 6 pieces at a time, the purpose being to

save time in clamping the work. A series of tests

recently made in cutting steel rails showed that the

saw would make 160 cuts with scarcely a perceptible

dullness of the blade.
The weight of the machine is about 3,000 pounds, and it oc-

cupies a floor space o£ 2% by 7 feet. The saw blade makes 11
revolutions per jninute, the cutting speed is 7-16 inch per min-
ute, and the travel of the saw carriage is 10 inches. The ma-
chine has a quick return of the carriage after completing the
cut.

The automatic grinder is used to resharpen the saws, and it

will work with very little attention and give a correct form of

tooth. The construction of the machine and the method of at-

taching the saws thereto is clearly indicated in the engraving.

The address of The Q & C Co. is 700 Western Union Build-

ing, Chicago, 111.

Bolts with "T" heads for holding down the top castings or

I

Automatic Saw Grinaer.

steam domes offer advantages over the usual method of fasten-

ing them with studs screwed into the top dome ring. To use

"T" head bolts it is necessary to provide cavities in the ring

to receive the heads, and by doing this all trouble with studs

that must be drilled out if broken off is done away with. The
Pittsburgh Locomotive Works have used these bolts for about

17 years, but the practice is not in general use by other builfi

ers.

/

i
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CONTINUOUS RIVET FURNACE.

The accompanying cut illustrates a new rivet furnace con-

structed by Messrs. Rcss and Gibson, of 68 Cheapside, London.

The furnace has a fireplace below, communicating by means of

poi-ts with a combustion chamber, into which opens a hopper

surmounted by a chimney. The hopper is filled with rivets

through the door at the top, and when hot they are withdrawn

through the combustion chamber by the upper door in the side.

Thus the flame on Its way to the chimney is drawn by the

draught through a column of rivets 9 inches or 10 inches

high, and while those at the bottom of the hopper are ready

for use, those at the top—if the supply of rivets be kept up'

—

will always be nearly cold.

----^ w -y"

A Continuous Rivet Furnace.

Air is admitted through a regulator In the fire door to insure

perfect combustion of the gases before they reach the rivets,

and plenty of room is given in the combustion chamber for

thorough mixture of the air with the gases. If properly

worked, the furnace makes no smoke. When rivets of different

lengths are wanted they are put in the hopper in layers and

preserve their relative order In their descent through the hop-

per. Special rivets may be put into the combustion chamber
through the extraction door. The furnace may be easily

moved from place to place."
—"The Engineer."

ELECTRIC MOTORS FOR RAILROAD SHOPS.

belting alone, led to the immediate installation of electric

motors.

Professor Flather has made numerous investigations and

reports for a number of companies, and some of the notable

records of losses are as follows:

Hartford Machine Screw Company, 25 per cent.

Pond Machine Tool Company, 41 per Cent.

Yale-Towne Company, 49 per cent.

Bridgeport Forge Company, 50 per cent.

Baldwin Locomotive Works. 80 per cent.

Many examinations other than those enumerated have been

made by Professor Flather, and while in some shops where

light machinery is used and almost constantly employed,

losses were found to be as low as 25 per cent., the general

average as reported was 42.3 per cent.

Small wonder is it then that the value of the electric motor

Is universally recognized, and that it Is generally conceded

that machine shops of every description must adopt electric

motors or find themselves far behind in economical produc-

tion.

The question as to the type of motor best adapted for con-

ditions In a given* shop is wholly a minor one and does not

affect the general proposition of their necessity. Engineers

frequently disagree on the question as to whether direct-con-

nected or geared motors should be employed, or whether

motors for given groups of machines should not be belted to

shafting from which belts may be run to Individual machines;

but there Is no disagreement on the general proposition that

electricity is to be the general power distributing medium of

the future.

Briefly enumerated, the advantages accruing from the adop-

tion of electric motors are as follows: 1. Saving In power.

2. Economy of floor space. 3. Increased light and clean-

liness, due to elimination of shafting and belting. 4. Wider
range of speed for machines and tools. 5. Increased product

In a given time. 6. The theoretically complete elasticity of

the system in carrying power to machines or buildings more
or less remote from the point of generation of power, notably

where additions are made to shop buildings or plants.

The "American Engineer," recognizing the absolute truth of

the statement of advantages noted above, will devote consider-

able space in the future to electric motors and motive power for

railroad shops, and to this end will endeavor to cover the sub-

.iect completely in its columns. The matter will be taken up
fully and in technical detail, and arrangements have already

been made to publish plans and shop costs of railroad plants

already operated by electric motors.

That electricity is destined to supersede every other means of

general power distribution is no longer a matter of doubt in the

mind of anyone who has made a study of the matter, even in

the most cursory manner. Tests made by many of the most
prominent engineers of the country during the past few years

have demonstrated the fact that the usual or average loss of

power through the employment of shafting and belting is not

far from 40 per cent. In some shops the losses are as low as

25 per cent., but, on the other hand, in other heavy machine
shops losses have been shown as high as 80 per cent. A nota-

ble demonstration of the heavy loss prevailing in some shops
was that of the Baldwin Locomotive Works of Philadelphia,

prior to the time that this company adopted electric motors.
The Consulting Engmeer for the Baldwin people at the time

the matter was taken up was Professor J. J. Flather; and his

report, to the effect that 80 per cent, of the power employed
by the Baldwin company was used in operating shafts and

A NEW COTJPLER GAUGE.

A coupler gauge that Is most admirably adapted to its pur-

poses Is shown in the accompanying engraving. It was de-

signed by Mr. Thomas Plldes. division master car builder, at

Chicago, of the Lake Shore & Michigan Southern Railway. We
give a drawing of the gauge with a superimposed outline fin

dotted lines') of the coupler contour. It will be seen that the

gauge sets firmly into the face of the jaw, and In so doing pre-

sents three points for gauging. A, B and C. At A the outer arm
of the gauge carries a flat graduated pin, with a sliding flt.

When the guard arm becomes so deformed or out of line that

this pin will pass through the gauge when applied up to the

shoulder of its head—a distance of flve-sixteenths of an Inch

—

the permissible safe variation from contour Is Indicated. The
graduations on the pin show during inspection from time to

time how close to the safe limit the variation is proceeding.

The function of the caliper B is clearly shown by the draw-

ing and its legend. A mark on the body of the gauge shows by

register with the indicator end of the caliper, the position of

the knuckle face from normal up to a quarter Inch variation,

which latter, with the five-sixteenths at A, Is the permissible

extreme—which is 5% in. from edge of knuckle to guard arm.

The projecting arm, or point C, is used as an alternative with
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A New Coupler Cuage to Show Allowable Wear.

or check upon the caliper. When the gauge is set as shown,

this projection, C, rests upon the top of the knuclile, and when
the latter is so far out of its proper position that this projec-

tion will drop inside the knuckle, the permissible safe varia-

tion at this point, three-quarters of an inch (which is the prac-

tical equivalent of the variation of one-quarter inch at the

point of the caliper, before explained) will have been reached.

The large dimension of this projection C—one and twenty-

seven thirty-seconds of an inch—is used for gauging the diam-

eter of the pivotal pin holes.

This gauge has proven its worth and its complete efficiency

in daily practice.—"The Railway Master Mechanic."

"CUPPED" FIREBOX SHEETS.

The method of pressing the side sheets of locomotive fire-

boxes into cup-formed depressions at the stay bolt which was
first brought out by the Chicago, Rock Island & Pacific, has

now been used long enough to demonstrate its advantage in

some directions, and to show that there are no attendant dis-

advantages. The breakage of staybolts and their weeping or

Incipient leaking go hand in hand, and arise from the same
cause, the unequal movement of the firebox sheets due to

expansion and contraction. The weeping around the staybolts

has been entirely overcome by the cupping process, and while

the breakage of the bolts seems to have been improved con-

servative people will wait for longer experience before ex-

pressing positive opinion on this point.

The process of cupping the sheets was described in our issue

of September, 1897, page 321. The side sheets only are so treat-

ed on the Rock Island, but other roads in their experiments have

extended it to the crown sheet also. The effect of the cup seems

to be to provide means for the sheet to "give and take" at

each staybolt, and as the inside firebox sheets move under

changes of temperature a portion of the motion is taken up

in the sheets themselves to the relief of the bolts from a part

of the bending to which the destruction of staybolts is now
generally attributed. The sheets as a whole seem to be stiffer

than when flat, but there also appears to be an opportunity

for local bending in a transverse direction from which the

relief is found. It is seen to be advantageous to use thin fire-

box sheets when cupped, and better results have been obtained

with B-ie-incb than with j^-inch sheets.

The effect of the fire impinging on the heads of the stay-

bolts in the side and end sheets under ordinary conditions

has been to reduce their life, and to cause the sheets to be

eaten away around the heads, causing leakage. The imme-
diate remedy is naturally to rivet the heads a little tighter,

but this when carried too far causes other troubles. The eat-

ing away that is referred to does not appear to be explained

by leakage at the bolts, because in some cases leakage is a

result rather than a cause of it. The cupping, in which the

sheets are bulged outward at the staybolts, serves to defend

the heads from the fire and this trouble stops.

At the Rock Island shops the cupping is done by the hy-

draulic punch. The sheets are laid out with prick punch
marks for the staybolts, and after the cupping the sheets are

drilled. They are annealed to overcome the local internal

stresses that may be set up by the cupping. The form of the

punch and die is shown in the description already referred to.

An interesting experiment was recently tried to show the

effect of the cupping upon the tensile strength of the plate.

A narrow plate of firebox steel was cupped and "pulled" in a

testing machine. It was expected that the break would occur

through one of the cups, but the plate always broke in the

straight parts.

LKAD AND ZINC PAINTS.

A series of exposure tests of lead and zinc paints are reported

in a recent issue of the Railroad Gazette by Mr. G. R. Hender-
son, with the following results:

Tin.—The best results were obtained with first coat white lead

and second coat white zinc. The second coating of zinc gave
generally the best results, and the second coating of lead the

worst.

Galvanized Iron.—The same rem^ks apply to galvanized iron

that were given for tin.

Sheet Iron.—The mixture of one-third white zinc and two-
thirds white lead, for both coats, gave the l)est results on this

material, and in general the zinc paints gave better results

than the lead paints.

Poplar.—The second coats of zinc showed up well on poplar,

no matter whether the priming coats were white lead or white
zinc, or mixed lead and zinc. The lead second coating showed up
the worst on this material, but in each case where the second
coat was of zinc, totally or partially, the paint was in a perfect

condition.

White Pine.—The remarks made relating to poplar apply to

white pine also.
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Yellow Pine.—This material seems to be dlfticult to properly

treat with paints; the best results were obtained with the first

coat of lead, and the second coat of lead and zinc mixed. Where
the first coat was of lead and zinc mixed, or entirely of zinc, the

results were poor throughout, which seems to indicate that as

as a general thing the lead is better for priming on this material.

Conclusion.—The lead priming and zinc coating is generally

good for tin, galvanized iron, poplar and white pine. Sheet iron

showed up best with both coats of mixed paints. Yellow pine

appeared best with the first coat of lead and the second coat

of lead and zinc mixed. Comparing the materials which were

painted, we find that generally poplar retains the paint better

than white pine, and would, therefore, be preferred for siding

on buildings, etc.. Yellow pine seems to be the worst of all for

this purpose. Black iron, as a whole, seems to retain the paint

better than either tin or galvanized iron.

PERSONALS.

Mr. G. D. Churchward, Locomotive Superintendent of the

Imperial Chinese Railways, has resigned.

Mr. A. C. De Haven has been appointed Master Mechanic of

the Omaha, Kansas City & Eastern, with headquarters at Stan-

berry, Mo.

Mr. H. E. Clacas has been appointed Master Mechanic of the

Atchison, Topeka & Santa Fe at La Junta, to succeed Mr. John

Forster, Jr., resigned.

Mr. Darius Miller, formerly Vice-President and TraflBc Man-
ager of the Missouri, Kansas & Texas, has been appointed Sec-

ond Vice-President of the Great Northern.

Mr. Norman E. Sprowl has been appointed Division Master

Mechanic of the New Jersey Central division of the Central

Railroad of New Jersey, with office at Elizabethport, N. J.

Alfred Skitt, General Manager of the New York Central's

lighterage department, has been elected Vice-President and a

Director of the Manhattan Elevated Railroad Company, of New
York.

Robert H. Harrison, foreman of the Pittsburg, Fort Wayne
& Chicago shops, at Fort Wayne, and for 40 years in the ser-

vice of the Pennsylvania, has been retired, with full pay, for

the remainder of his life.

Mr. John Medway, formerly Superintendent of Motive Power

of the Fitchburg Railroad, has been appointed Master Car

Builder of the Swift Refrigerator Transportation Company.

His headquarters are in Chicago.

William H. Schoenberger died in Cobourg, Ontario, Oct.

16 at the age of 62 years. He was connected with the Schoen-

berger Steel Company of Pittsburg for a time and afterward

associated himself with Messrs. Schoenberger, Blair & Com-
pany.

Mr. F. M. Stevens, a brother of Mr. George W. Stevens, Su-

perintendent of Motive Power of the Lake Shore, has resigned

his position as General Foreman of the Sormovo Locomotive
Works at Nljni Novgorod, Russia, to take a position with the

Baldwin Locomotive Works. He was connected with these
works some years ago.

Mr. W. C. Ennis, who was for many years Master Mechanic
and Master Car Builder of the New York, Susquehanna &
Western R. R., has connected himself with the Chicago Pneu-
matic Tool Company, with headquarters at the New York office.

Mr. Enn'ls enjoys a wide acquaintance among the railroad men
of this country, and will be a valuable addition to the staff of

the Chicago Pneumatic Tool Company.

Mr. J. S. Turner has resigned as Superintendent of Motive

Power of the West Virginia Central & Pittsburgh Ry. to be-

come Superintendent of Motive Power of the Union Pacific,

Denver &, Gulf, with headquarters at Denver, Col. Mr. Tur-

ner's many friends will join us in congratulating him on this

advancement and recognition of his ability.

Horace B. Miller, who was one of the founders of the "Amer-
ican Machinist," died of heart failure at Napa, Cal., Oct.

25. He was born in 1839 in Philadelphia, and during the war
served under Admiral Farragut. His first newspaper work was
begun in Pittsburg, and in 1877 he was associated with Jack-

son Bailey in starting the "American Machinist."

John H. Dialogue, the noted shipbuilder of Camden, is dead.

He began machine work in early life and took care of the

repair work of the locomotives of the old Camden & Amboy
Railroad; also that of the boats of the Camden & Philadelphia

Ferry Company. He entered the shipbuilding business about

1860 and was actively, engaged in it during the remainder of

his life.

Mr. H. H. Vaughan, Mechanical Engineer of the Philadelphia

& Reading, who formerly held a similar position with the

Great Northern, has Just been appointed Mechanical Engineer

of the Q. & C. Co., with headquarters in Chicago. Mr. Vaughan
has an excellent standing in his railroad work, and, while he

is greatly needed in that field, his continued success is assured

either on or off a railroad, and we consider anybody who se-

cures his services as subject to congratulation.

William B. Snow, who was formerly Master Mechanic of the

Illinois Central, died in Chicago Oct. 21, aged 77 years. He
began railroad work in 1844 at Bellows Falls, Vt., as foreman

of bridges and buildings of the Western Railroad of Massachu-
setts, and was in the car department of that road for two
years. In 1848 he became connected with Tracey & Fales, car

builders at Hartford, Conn., and in 1850 he took a position with

the American Car Company, Seymour, Conn. In 1857 he be-

came general foreman of car work for the Illinois Central and
remained there 15 years. After 1872 he was for three years

traveling mechanical inspector for the Pullman Company, and
from 1875 to 1891 he was Master Mechanic of the Illinois Cen-

tral.

William M. Wilson, president of the Fox Pressed Steel Equip-

ment Company, died in New York November 17, after a sur-

gical operation. Very few men have more friends among prom-

inent railroad men than Mr. Wilson had, and the news of his

death will be a shock to those who saw him apparently enjoy-

ing excellent health only a short time before his death. His

circle of friends was widened by his connection with the Fox

Pressed Steel Company, and at different times with other steel

interests, among which were the Otis Steel Company, of Cleve-

land; the Carbon Steel Company and the A. French Spring

Company, of Pittsburgh, and the American Coupler Company.

Captain W. W. Peabody has tendered his resignation as Vice-

President of the Baltimore & Ohio Southwestern, which he

decided to do on account of failing eyesight, and he will retire

from active railroad work, although he continues to be a di-

rector in the company. He is 62 years of age and has been in

railroad work since 1852, when he entered the service of the

Marietta & Cincinnati, now a part of the Baltimore & Ohio

Southwestern. Since that time he has been successively as-

sistant engineer, president's private secretary, paymaster, mas-

ter of transportation, superintendent and general manager.

From 1877 to 1880 he was general superintendent and general

manager of the Ohio & Mississippi Ry., and from 1883 to 1886

president and general manager of the same road. From 1887

to 1890 he was manager of the Trans-Ohio division of the Bal-

timore & Ohio, at Chicago. In 1890 he was elected vice-presi-

dent of the Baltimore & Ohio Southwestern and in 1893 became

vice-preeident under the consolidation.
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EaUIFSIENT AND HANUFACITTSIITO NOTES.

The purchase of the Rhode Island Locomotive Works by Mr.

Ju.seph Letter ol Chicago is reported to have been concluded.

We are Informed that Messrs. J. G. White & Co., of 20 Broad-

way, New York, are taking bids on electric railway equipment

to go to Australia.

Chicago Grain Doors and Security Lock Brackets have been

furnished by the Chicago Grain Door Company for the 500 cars

now building by Messrs. Wells & French for the "Soo Line."

The business of the John Stevenson Company has gone into

the hands of receivers. Messrs. A. A. Wilcox, of Paterson,

N. J., and Louis Stern, of New York, will act, temporarily, in

that capacity. The assets are stated to be $1,175,770 and the

liabilities $788,782.

The Stirling Coinipany of Chicago has just received an order

for water tube boilers for the Russian warships now building

by the Cramps, at Philadelphia. It is the largest order for

water tube boilers ever placed in the United States and covers

36,000 horse power.

The Illinois Steel Company has commenced the manufacture
of bridge and structural steel on a large scale, at its South

Chicago plant, and has become a competitor for the Carnegie

works for foreign orders. The new $1,000,000 slabbing mill has

greatly Increased the capacity of this plant for these products.

Arrangements have been made for the absorption of the Amer-
. lean Brake Co. by the Westinghouse Air Brake Co., the lease of

the former by the latter being surrendered and the equipment
and property of the American Company being transferred in fee

slnnple to the Westinghouse people.

J. A. Fay & Co., Cincinnati, Ohio, the largest manufacturers
of high grade wood-w»rking machinery, have just sent us a

folder printed In red and green illustrating about fifty of their

most recently improved machines for working wood. A copy
of the folder may be obtained free on application by mentioning
this journal. Those in charge of wood-working shops should

take this opportunity to ascertain whether they are up to date.

The Chicago Pneumatic Tool Company reports a very satis-

factory state of business. In spite of the greatly increased

facilities, there is difficulty In supplying the demand for their

pneumatic tools and appliances. The principal increa,se is in

the demand for the Boyer pneumatic hammers, riveters and
drills. The use of these tools in railroad shops Is Increasing as

their merits in labor saving are becoming appreciated. There is

a demand for these tools in manufacturing plants and In the

shipbuilding and bridge works, especially for riveting.

The 30 new freight locomotives ordered by the Receivers

of the Baltimore & Ohio Railroad about three months ago,

20 of which are from the Baldwin Locomotive Works and
10 from the Pittsburg Locomotive Works, have been delivered

and are now in service. These engines are of the same type

that have been very successfully used on the second division

between Cumberland and Baltimore, and over one hundred are

now in service. They are the consolidation type, with 21x28-

inch cylinders, and were constructed from designs furnished by
the Motive Power Department of the Baltimore & Ohio Rail-

road.

The William R. Trigg Co. of Richmond, Va., has shown re-

markable activity in making preparations for building the tor-

pedo boats and destroyers recently contracted for with the
Navy Department. Through Mr. John W. Duntley, President
of the Chicago Pneumatic Tool Co., a contract has been signed
for supplying a complete pneumatic tool plant, incuding the
compressor. Pile driving has already commenced, and the
buildings are nearly completed. Those who have predicted that
the plant would not be ready in time to satisfy the require-

ments of the Government are likely to be disappointed.

Mr. Samuel M. Vauclaln, Superintendent of the Baldwin Loco-
motive Works, and designer of the Vauclaln compound locomo-
tive, addressed the students of Purdue University, Lafayette.

Ind., Nov. 12. His subject was "The Compound Locomotive."

Among other things, Mr. Vauclaln showed how closely the serv-

ice tests which he had made on Vauclaln compound locomotives
agreed with teste made at Purdue.

Some unique samples of cast steel worked cold Into the form
of pitchers are to be seen at the olflcc of Mr. W. B. Calhoun,

Kastern representative of the American Steel Foundry Com-
pany, Havemeyer Building, New York. The pitchers will hold

about three quarts, and they are made of the same quality

of steel that Is put Into the bolsters and other railroad cast-

ings made by this concern, and this work shows the degree of

refinement that has been reached in casting steel. The pitchers

were pressed cold, by the St. Louis Stamping Company, from
sheets rolled out from ingots, and we are informed that nearly

100 of these pltchf-rs were stamped without breaking the metal,

which is a severe test of the material.

During the past summer the Joseph Dixon Crucible Company
of Jersey City, N. J., have added an extension to their pencil

factory, 40 by 90 feet, three stories high. It is driven by electric

power from a generator placed in the main factory. No ex-

pense has been spared in the equipment in the way of up-to-

date elevators, furnaces, dry-i-ooms, etc. The company will also

put down an artesian well, several hundred feet in depth, for a

supply of water for factory use, and some time during 189J

various other additions will be built to the Dixon Company's
already extensive plant. The company was established In 1827,

and the volume of business for 1898 has surpassed that of any
other year, and the concern is behind its orders in all depart-
ments. Because of the variety of its products and their use in

many different industries, this may be considered as indicating
the satisfactory condition of many business interests.

The Russell Snow Plow Company, Tremont Building, Bos-
ton, has recently received orders for snow plows, among which
are the following: From the New York Central, one wing ele-
vator snow plow No. 2, and one standard snow plow No. 2, for
the Western Division, and two wing elevator snow plows of the
same size for the Rome, Watertown & Ogdensburg line. From
the Saginaw, Tuscola & Huron Railroad an order has been re-
ceived for a No. 3 snow plow with air flangers, and from
a new road In Maine, the Washington County Railroad,
for one No. 4 and one No. 3 plow, with hand flangers.
Russell snow plows have also been ordered by the Grand Rap-
ids & Indiana, the Chicago & West Michigan, the Detroit,
Grand Rapids & Western, each having ordered a Russell wing
elevator snow plow, size No. 2. The plows for the Chicago.
West Michigan and the Detroit, Grand Rapids & Western are to
have the Russell air flanger attachment and Westinghouse air
brakes.

Some time ago Pullman's Palace Car Company built three
parlor cars for the Baltimore & Ohio New York trains, and
the radical departure from other cars of this character lay in
^u,. toilet room for ladies, which was eight feet In length.
Recently the same company has built eight new sleepers for
the New York-St. lyouis line of the B. & Q. The cars are fin-
ished in Vermillion wood, decorated with inlaid marquetry work
and the upholstery on the backs and seats is entirely new and
different from any heretofore used, being a moquette with a
dark green border and a center pattern of bright color. A sim-
ilar design of ornamentation has been applied to the ceiling,
giving the car an arabesque effect. They are also supplied with
all the modern appliances, such as wide vestibules, anti-tele-
scoping device, air pressure water system and are lighted with
Pintsoh gas.

The Sargent Company has three orders for steel castings for
10-int* disappearing gun carriages for the United States Gov-
ernment, one to go to the Rock Island Arsenal, one to the
Walker Company at Cleveland, and the other to St. Paul. Our
representative happened to see a report upon one of them by
the Inspector of the Ordnance Department, U. S. A., In which
two specimens showed the following results:

Tensile Strength. Elongation. Reduction
75,050 lbs. 26. % 37 3-- '

78,450 lbs. 27.5% 4o;4c-^

The second, which showed 40.4 per cent, reduction and 27.5 per
cent, elongation, is an averag-e sample of the work of the
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foundry. Besides a large amount of ordinary work on hand,

two large casUngs of 16,000 lbs. each are being made for some

heavy machinei-y for E. P. Allis & Co., of Milwaukee. These

take an entire heat of a furnace, and show the ability of the

concern to handle heavy work. The use of cast steel is extend-

ing and the care exercised in these works gives them an ex-

cellent reputation. The orders for the •' Diamond S " brake shoes

keeps that department busy up to its full capacity, and Mr. W.

D Sargent reports excellent prospects of extensive use of this

form of brake shoe in Europe. The general practice m Eng-

land and on the Continent is to use common oast iron, and

during his recent trip abroad he found foreigners interested in

the progress that has been made in the development of brake

shoes in this country.

OUR DIRECTORY
OF OFFICIAL CHANGES IN NOVEMBER.

Atlantic & Danville.-Col. Henry S Haines .has been ap-

pointed Vice-President, with office in New York city.

Bangor & Portland.-Mr. John N. Hoffman has been ap-

pointed Purchasing Agent, with office at Bangor, Pa.

Baltimore & Ohio,-Mr. L. Norvell has ^fn appointed As^

sistant Engineer of Maintenance of Way of the Baltimore &

Ohio at Martinsburg, W. Va.

Baltimore & Ohio Southwestern.--Mr. W. M. Greene has ac-

cepted "he office of Vice-President, with headquarters at Cin-

cfnnlli, Ohio, succeeding Capt. W. W. Peabody. resigned.

Boyne City & Southeastern.-Mr. Harry J. White has been

apSed Mlsfer Mechanic and Superintendent of Transpoita-

tion, with headquarters at Boyne City, Mich.

Chicago & Eastern Illinois.-Mr. Charles Butler has been ap-

pointed M^tei Mechanic, with headquarters at Momence, 111.

(-.hioao-r. PrMt Western—Mr. C. E. Slayton has been ap-

poVn'ierDivtron MasteT Mefhanic. with headquarters at Du-

buque, la.

Chicago St. PauJ, Minneapolis & Omaha.-Mr. M. L. Sykes

has been elected Vice-President and Assistant Secretary, with

headquarters at New York.

of the Arkansas & Choctaw.

r^^f,..^i^ X T itna Northern.—Mr. T. M. Downing has been ap-

poYntT Mlste^M^c^ianrwith office at Tecum«eh, Mich., in

place of Mr. J. W. Stokes, resigned.

El Paso & Northeastern.-Mr. H. A
fj-^^'^^^^^^Jj^^"

'ap-

pointed Chief Engineer, in place of Mi. J. L. Campoeii.

T^ , w„,..h Xr Ri,i Grande—Mr T. J. Shellhorn has been ap-

po^nted'^Mastef Mechanfc^'with^ffice at Fort Worth, Texas, in

place of Mr. B. G. Plummer, resigned.

Grand Trunk.-Mr. C. H. Sutherland, Mechanical Engineer,

died very suddenly a short tune ago

Grand" Trunk.-Mr. W. A. Bell has been appointed As^^'an'

Master Mechanic at Chicago, succeeding Mr. E. D. Jameson,

promoted.

Treat Northern -Mr. D. Miller has been appointed Second

Vi^e^Pre^den^ He was formerly Vice-President and Traffic

Manager Mr Miller's headquarters will be in St. Paul. Mi.

F Edward has been appointed General S^PeniUendent, w th

headquarters at St. Paul, Minn., in place of Mr. Russell Haid

ing, resigned.

Tiiinni^ Pentral—Mr W. B. Baldwin, Master Mechanic at

for a number of years.

Tnw.1 rpntral —Mr Robert J. Kimball has been elected Presl-

dentTtnd Mr Gem-ge R. Morse, Vice-President and Treasurer.

T n/rr,„r,tain —Mr Peter Gable, Master Mechanic at Tex-

ariS'na,"rrgne^."anf has beei succeeded by Travelling

Engineer Beck.

T- 1 t «in„an-jMr Robert Irving has been elected Presi-

Irving, Traffic Manager.
,, » p t^^cr^ft Rnnifls—Mr. A. D. Halt has been ap-

Michigan Central R. R.-Mr. S. B. Wright has been appointed

Assistant Purthaeing Agent. -

Mundsing.-^Mr. Robert E. Morrison, has been chosen Presi-

dent, with office at Munislng, Idich., in place of Mr. D. P. Eels.

New Jersey & New York.—Mr. J. W. Platten has been ap-

pointed Assistant Purchasing Agent.

New York, Susquehanna & Western (Erie).—Judge W. J.

Lewis, General Manager, has resigned. The duties of the office

will be assumed by Captain W. A. May, Superintendent of the

Hillside Coal & Iron Co., a mining company operated under

the management of the Brie.

Oconee & Western.-Mr. A. F. Dailey has been chosen Presi-

dent. He was formerly General Counsel of the Wnghtsville &
Tennille.

Oregon Railroad & Navigation Co.-Mr. Henry Pape has been

appointed Chief Engineer of the water lines in place of Mr.

Reuben Smith, with headquarters at Portland, Ore.

Oregon Short Line.—Mr. W. D. Cornish has been elected Pres-

ident to succeed Mr. Samuel Carr. He was formerly Vice-

President of the Union Pacific.

Pennsylvania.—Mr. J. B. Boyer has been appointed Chief

Motive Power Clerk, with office at Altoona, vice Mr. B. b

.

Custer, deceased.

Pittsburg & Lake Erie.—Mr. Carl Zinck, AssisUnt Supervisor,

has been appointed Assistant Engineer of Construction and

Maintenance of Way, with headquarters at McKee s Rocks,

Pa Mr Edwin P. Wendt has been appointed Assistant En-

gineer in Charge of Maintenance of Way and Construction

Work on the main line, with headquarters at Pittsburg, Pa.

South Atlantic & Ohio.-A. B. B. Harris, heretofore Acting

Superintendent, has been appointed General Superintendent,

with headquarters at Bristol, Tenn.

Southern California-Mr. Paul Morton, Chicago, has been

elected Second Vice-President and Mr. E. D. Kenna First Vice-

President.

Southern Pacific —Wr. W. H. Russell, heretofore Traveling

Engineer, has been appointed Assistant Master Mechanic, with

headquai-ters at Oakland, Cal.; Mr. J. C Martin has been ap-

pointed Traveling Engineer, succeeding Mr. Russell, with head-

quarters at Los Angeles, Cal.

St. I.ouis, Chicago & St. Paul.-Mr. William H Hale, Presi-

dent, has been appointed Receiver, with office at No. £1 Pine

street. New York.

St Louis, Iron Mountain & Southern.-W. H. Harris, Master

Mechanic at De Soto, Mo., has resigned.

St Louis, Peoria & Northern.-Mr. J. N. Faithorn has been

elected President to succeed Mr. William E. Guy.

St Liouis Southwestern.-HMr. Edwin Gould has been chosen

President He was formerly Vice-President, and now succwds

Mr S W Fordyce, who declined a re-election to the office

Mr Russell Harding, Gemeral Superintendent of the Great

Northern, has been elected Vice-President.

TTninn Pacific Denver & Gulf.—Mr. J. S. Turner has been

apY.S nted lup" rinTendent of Motive Power; Mr B- I.. Winche 1

heretofore General Passenger and Ticket Agent of the St. Lou.s

& San Francisco, has been appointed Assistant to the President

of this reorganized line, with headquarters at Denver.

Wabash -Mr Charles H. Kelske has been transferred from

Montpelier O, to Detroit; Mr. George F. Hess, of Fort Wayne,

1^ Appointed Master Mechanic at Montpelier; Mr G. J- Devil-

hiss Is transferred from Andrews to Tilten; Mr. J. L. Flynn is

made Foieman of t le Andrews shop, and Mr. Charles L- Bond,

M^stei MeSianic at Tilton, 111., is transferred to Fort Wayne.

Washburn, Bayfield & Iron River.-Mr. Martin Brown has

been appointed Master Mechanic, with headquarters at Wash-

burn, Wis.

Washington County.-Mr. H. R. Robinson has been appointed

Chief Engineer, with headquarters at Caiias, Me. He was

formerly Division Engineer at Machias, Me.

western Maryland.-Mr. H. E. Passmore has been appointed

Master Medhanic, with headquarters at Hagerstown, Md.

White Pass & Yukon.-Mr. W. H. Garlock is Master Me-

c'hanic Mr W. L. Wilson, Purchasing Agent, and Mr J. W.

Young! General Storekeeper. The headquarters are at Skaguay,

Alaska.

Wisconsin Central.—Mr. W. Percy has been appointed Master

C^Buirder, with headquarters at Stevens" Point, Wis., in place

of Mr. W. Oormack, resigned.

LICENSES

To be sold in each district for Patent Safety Apparatus for Gauge

Glasses adaptable for any kind of steam boiler. United States

Patent No. 409,280. Greatest success in Europe under Govern-

ment control and legalized introduction. First-class technical

firms only are invited to correspond with Herrbn: LBYmannS &

Kbim, Aix l,a Chapelle, Germany.
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