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THE MOST SERIOUS RAILWAY ACCIDENT of the 
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Worth. Tex., on Oct. 22. From newspaper reports It 

apppears that a freight train broke in two at the top 

tion of instruments for physical investigation; for the 

construction and preservatlop of standards of measure 

ments, and for the systematic determination of physical 

constants and numerical data useful for si'icntinc and 

industrial purposes, and to report whether the work of 

such an Institution, If established, could be ass<M-iatei| 

with any testing or standardizing work already performed 

wholly or partly at the public coat. 

This committee investigatt'd the subject very thoroughly, 

visiting the various government physical laboratories of 
the Continent. As a result, the committee proposes that 

the Kew Observatory be enlarged by the addition of new 

buildings where the desired work can be roiulucted It 

Is further suggested that the institution b«' eontrolled by 

a governing board appointed by the Royal Society and by 

the principal enmmerclal organizations. 
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A HEAVY FREIOHT TRAIN was hauled from Dp W'Itt, 

near Syracuse, to West Albany, on the New York Cen¬ 

tral & Hudson River R. R., last week. The train con¬ 

sisted of SI loaded grain cars, and Its total weight was 

.T.47S tons. The total amount of grain was about SD.OOO 

bushels. The distance hauled was l-ID miles, which was 

made in 12 hours and 57. minutes. The train was hauled 

by lo<'omotlve No. 7S6. a Mogul, with 123,DDO lbs. on the 

drivers, 20 x 28 cylinders and 57-in. driving wheels. < 

A VERY HEAVY PASSENGER TRAFFIC was carried by 

the Chicago surface and elevated railways on the day of the 

Peace Jubilee parade, Oct. 10. The railways had made 

special rates for the week, and the city was crowd* d with 

visitors who came to see the President and the parade. As 

no surface cars were allowed within the limits of the pa¬ 

rade from 0 a. m. to 3 p. m., all the traffic centered on the 
elevated loop. The trains ran at Intervals of five to ten 

seconds, and took nearly 40 minutes to make the circuit, 

Instead of the usual time of 14 minutes. The cars were 

packed to the gates, and policemin had to be stationed at 

the entrance to the stations, to keep the people from over¬ 

crowding the stairways and platforms. The street and ele¬ 

vated railways carried about 114 ml'.llon passengers, from 

which It is estimated that 7DD.(Sk» people were carried to the 

scene of the parade and back again. The traffic was ap¬ 

portioned as follows: 

West Chicago Street Ry. 4."s),00t) 
Chicago City Ry. 440.000 
North Chicago Street Ry. 2."A),000 
Other surface lines . 30,000 
Metropolitan Elevated Ry. 162.1t!5 
South Side Elevated Ry. 120,415 
Lake St Elevated Ry. 77,184 

Total number of peuisengers . 1,538,764 

First. 
-Clast- 

Second. Third. 
L> (lays. .$11.58 $8.11 $5.79 
■10 day*. . 19.30 13.51 9.65 
•I months . . 46.32 32.81 23.16 
6 months. . 7a34 52.11 .36.67 
12 months . .115.80 81.06 57.90 

A LOCO.MOT1VB BOILER BLEW UP near Budsboro. 

Pa,, on Oct. 17, killing four men. The engine which was 

drawing a freight train on the Wilmington & Northern 

R. R. had Just taken water at Joanna and the explosion 

was a severe one. totally destroying the locomotive. 

CHEAP RAILW'AY TRAVELING is to be made a spe¬ 

cialty in Switzerland by means of tickets good for two 

weeks to twelve months, during which periods the holders 

can travel as mneh as they like on the entire railway sys¬ 

tem. The tickets are not transferable, and no baggage Is 

carried free. They are available on the lake steamers, a 

second-class ticket being good for first-class accommoda¬ 

tions on these steamers. The rates are as follows: 

AN EXPRESS TRAIN RAN 20 MILES with a dead engi 

neer at the throttle on the Erie H. R. on Oct. 24. The 

train was drawn by a double-cab engine, and soon after 

leavlilV: Binghamton it was noticed that the usual crossing 

signals were not given and that the train was running at 

an unusual speed. When the whistle was not blown for 

Susquehanna, 23 miles from Binghamton, the fireman went 

forward to the engineer’s cab and found the engineer dead 

with his skull crushed. It is thought that he must have 

been struck by a swinging water crane Just east of Bing¬ 
hamton. 

GRCOVBD RAILS are proposed for Chicago’s street 

railways, according to an ordinance recently Introduced 

in the Council. In view of the condition of the streets, 

however, and the city’s neglect to clean or repair them, 

the grooved rails would effect little or no improvement 

and would be of little benefit to the public. When the city 

undertakes to maintain its streets in good condition then 

11 will be reasonable to consider the Improvement of the 
railway tracka. 

CONTRACTS for the equipment of the Third Avenue 

(New York) conduit lines have been awarded. Electrical 

apparatus to the extent of $4,500,660, It is understood, 

will go to the Westtnghouse Electric & Mfg. Co., PltU- 

burg. Pa. The underground construction, eetlmated at 

THE BURSTI.NG OF SEVERAL BOILER TUBES on 

the torpedo-boat “Davis." which was undergoing an 

official trial at Astoria, Ore., on Oct. 20, scalded three 

men to death and Injured four others so severely that 

they died later. It is understood that some derange¬ 

ment of the automatic water gage permitted the water 

to get low In the holler. Although there we^ 40 men 

on board only those In the boiler room were kllU-d. The 

‘’Davis’’ was one of two torpedo-boats recently built by 

Wolff * Zwicker, of Portland, Ore., for the United States 

Government. 

RECENT FLOODS IN JAPAN are reported to have 

caused great loss of life and to have done an Immense 

amount of damage. A report received on Oct. 20, via 

Vancouver, B. C., states that In the valley of the I'eng 

River *250 towns are under water and 2,000 persons were 

drowned; also that 1,000 persons suffered a like fate 

along the Ishikarl River. 

THE .NEW YORK CIVIL SERVICE CO.MMISSION 

gives notice that open competitive examinations will be 

held at Its ofllce on the dates given for the following posi¬ 

tions; Nov. 14. Examiner to the Municipal Civil Service 

Commission; Nov. l.’S, Supervising Engineer. In the latter 

case candidates must have knowledge as to the construc¬ 

tion, management and repairs of marine and stationary 

engines, and hold licenses for both; they must also have 

knowledge of the Installation of steam heating, ventila¬ 

tion, hollers, plumbing and drainage. The candidate for 

Examiner will be examined In arithmetic, grammar and 

composition, general Intelligence, special qualifications 

and experience. 

THE AWARDS OF PLANS FOR THE UNIVERSITY 

of California have been announced as the result of 

the preliminary competition. Out of about 100 sets of 

plans the following have been chosen to enter the final 

competition: Barboud Bauhain, Paris,- B. Benard, Paris; F. 

Blunschli, Zurich; D. Dexpradelles snd Stephen Codman, 

Boston; Rudolph Dick, Vienna; J. H. Freedlander, New 

York; Howard A BUchmuller, Paris; Howard ft Cauldwell. 
New York; Howells, Stokes ft Hombostel, New York; 

L<ord, Hewlett ft Hull, New York; Whltnty Warren. New 

York. Successful competitors in the preliminary compe¬ 

tition will have six months in which to perfect their plans 

for the final competition, and a sum of at least $20,000 

will be devoted to premiums for the' best plana. These 

premiums will he awarded to at least five of the com¬ 

petitors. 

A NATIONAL PHYSICAL LABORATORY is proposed 

in England, and the committee appointed by the Treasury, 

in August of last year, has submitted Ha report. The 

committee, consisting of Lord Rayleigh (chairman). Sir 

Courtenay Boyle, Sir Andrew Noble, Sir John Wolfe Barry, 

W. C. Roberte-Austen, Robert Chalmers, Prof. A. W. Ruck¬ 

er, Alexander Siemens and Pro<. T. E. Thorpe, was directed 

to consider and report upon the desirability of establishing 

a nationsU physical laboratory for the testing and veriflea- 

THE EXTENSION OF THE I’ARCEL-POST SYSTEM 

ill th»< Unlt*‘d States Is favored by the managers of thi 

Philadelphia Commercial Museum. They contend that 

such an extension of privilege Is neo'ssary In the cx(Mirt 

trade to tuiable manufai'tur* rs to send samples to isis 

slble fon'ign buyers. Their i-ompi-lltors In England. Ger¬ 

many, France and Belgium can do this, and d»ubtl<>ss se¬ 

cure In this way considerable business. Ohjtytton Is 

made that manufacturers would get Into the hnhlt of 

sending samples abroad and thus divert the traile from 

customary channels and build up a system of rtiris t busi¬ 

ness which will not be satisfactory to cither manufactur¬ 

er or buyer, owing to a disarrangement of crtKllis. Tin- 

second objection is that the extension of the parcel post 

might encourage the dlrwt Importation of Kurop an goisl* 

of small bulk, to the detriment of acess-dtted Imporllng 

agents, or of American manufacturers In similar lines. 

The Museum Managers tifink that as to the first olij*-*-- 

tlon. If the line of gixids Is of sufficient ImtMirtance to 

warrant pushing In foreign markets, the manurat-turcr 

would arrange his own agencies. As to the second obje* - 

tion, they believe the danger Is overestimated. It is 

always objectionable to deal out of established cbiuin*dM. 

and it is iKissible to make this parcel traffic subjis;t to 

such tariff r<-Kulatlons as would prevent any gr<>at de¬ 

rangement of trade. Representative manufai turlng firms 

believe that the extension of privilege In sending sampL-a 

abroad would more than outweigh any damage from (mis- 

slble Europt^n eompetltion. 

EXPORTS OF AMERICAN IKON TO GERMANY are 

exercising German trade papi-rs. In 1S!C> Germany look 

raw Iron and steel and manufactured goods and ma¬ 

chinery to the value of about 4.!'iOO,OOD marks; In 1807 

these imports Into Germany exceeded three time* this 

amount. In 1805 the import of American machinery 

amounted to 2,701 tons, valued at l.fkst.lNio marks; In 

1806, 5,213 tons, worth 3,000,00<t marks; In 18tt7. 0,.'»0.’t 

tons, worth 5,.VKi,<kx> marks, and Germany baa taken In 

the first seven months of 1808 12.570 tons of machinery 
from the United States. 

AMERICAN WATER PIPE IN OI^ASGOW Is troubling 

Scotch makers of cast-iron pipe. The order for l.izsi ton* 

of pipe has been given to R. D. Wood ft Co., of Pblladel- 

phia, In the face of determln<xl opposition. In the first 

letting the American firm offered to do the work for about 

$24,825, against $28,‘2(s'i as the next lowest Scotch bid. 

The fact that the American pipe was 12 ft. long. Instead 

of the !> ft. usual in England, was made the grounds for 

a new letting. R. D. Wood ft Co. r*^uc©d Its bid about 

$306 and the Scotch firm reduced Its offer $3,410; but the 

American bid was still the Iow<^t, and It was then pro¬ 

posed to give the order to the home firm because It had a 

testing machine which could be used. Some members of 

the City Council objected to this unfairness, and an 

amendment wnas adopted giving the Scotch firm the small 

pipe. This offer was refused by the firm at the price 

named, and the American corporation received the whole 

contract. "Engineering” says that the Scotch makere have 

probably not heard the last of American pipe. 

THE KLONDIKE (X>LI) REGION has produced over 

$8,000,000 of gold this season, of which the Seattle assay 

office has taken about $4,400,OiN) and the San Francisco 

mint about $3,800,000. It is estimated that dust amount¬ 

ing to $.'i00,000 was tent to Denver, Helena and Phila¬ 

delphia. 

A NEW AND SHORTER CHANNEL FOR YUKON- 

bound vessels has been found by Mr. John F. Pratt, 

in charge of the U. S. Coast snd Geodetic Expedition, 

working In these waters. The new channel saves 400 or 

.'■00 miles of distance, and will carry 8 ft. of water over the 

bar at low water, instead of 2 ft., at at the old Apboon 

entrance. Veaaels of moderate draft can now pass directly 

into the mouth of the Yukon and proceed over 400 miles 

up the river before transferring passengers and loads to 

smaller tsmsU. 
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THE URQEST LOCOMOTIVE EVER BUILT. 

The Union R. R. Co., of Pittsburg, Pa., haa re- 
eentljr received from the Pittsburg Locomotive A 
Car Works some consolidation locomotives which, 
so far as we can find, are the heaviest and most 
powerful locomotives ever constructed. The weight 
on the drivers (208,000 lbs.) Is greater than any 
locomotive of which we can find a record. The 
Mexican Central double-boiler locomotives de¬ 
signed by Mr. F. W. Johnstone, have 200,000 lbs. 
on two separate driving-wheel bases, and have 
the same total weight (230,000 lbs.) as the Union 
R. R locomotive. The tank locomotives which 
run through the St. Clair tunnel, have 195,000 lbs. 
on ten driving wheels, and no truck wheels. The 
12-wheel locomotives of the Great Northern Ry, 
(Illustrated and described in our issue of April 
17, 1808), have a total weight of 212,750 lbs., of 
which only 172,000 lbs. is on the driving wheels. 
The cylinders of this new locomotive are 23 x 32 
Ins., as compared with 21 x 34 Ins. for the Great 
Northern locomotive, and its total boiler heating 
surface is 3,322 sq. ft,, as compared with 3,280 sq. 
ft. for the Great Northern. 

It will be seen, therefore, that this new loco¬ 
motive not only has greater weight on its drivers 
than any other locomotive thus far built; but It 
exceeds also in cylinder power and In the steam 
producing capacity of its boiler, the huge ma- 

debted for the photograph from which our Illus¬ 
tration Is prepared, that the engine Is "big all 
over." In other words, its great weight has been 
obtained by making all details of generous site 
and putting on metal liberally where It will do Its 
part In taking strains, and there has been no 
loading with cast iron merely for the sake of add¬ 
ing weight. 

Great pains has been taken to take care of the 
enormous strains which are thrown on the cylin¬ 
der castings at the front end. The cylinder cast¬ 
ings are of the half-saddle type, with unusual 
thickness and great longitudinal depth. The 
frames are 4Vi ins. wide cut from rolled steel slabs 
made by the Carnegie Steel Co., and weigh when 
finished, 17,160 lbs. per i>air. At the front end a 
steel plate 1% ins. thick, and of the same width 
as the bottom of the saddle extends across from 
frame to frame, and is securely bolted to the 
lower frames. The cylinders are fastened to this 
plate, as well as to the frame. Heavy bolts pass 
through the top frame bars in front at and be¬ 
hind the saddle and form additional transverse 
ties. The longitudinal strains usually transmitted 
to the cylinders through the frames are largely 
absorbed by the use of a casting extended from 
the bumper beam well up to the saddle, and se¬ 
curely bolted to the top and bottom front frames. 
This casting also acts as a guide for the bolster 
pin of the truck. This method of relieving cylin- 

drivers. Let us see what train load this huge ma¬ 
chine of the Union R. R Co. could haul if w.-rij. 
Ing under the same conditions as the Nev York 
Central locomotive. If we take the hauling power 
as proportionate to the weight on the drivers, we 
have: 

123,000 : 21^,000 : : 80,000 ; lltS.OOo 

That is to say, this machine on such a tr.nrk as 
the New York Central, from Syracuse to Albany 
could haul a paying load of 135,0(M) bushels of 
grain, or a net weight of 3,375 tons, an amount 
equal to the cargo of a fair-sized Lake ste.imer 

We do not mean to say, of course, that the haul¬ 
ing of such huge trains would be practicable or 
economical with present rolling stock and rail¬ 
ways. We do believe, however, that such power¬ 
ful machines as this point the way toward future 
possibilities, if not probabilities, in the economical 
movement of bulk freights by rail; and the ad¬ 
vocates of ship canals and barge canals for in¬ 
ternal transportation will do well to bear the 
fact in mind. 

Dimensions of Consolidation Locomotive for the t'nlor. Ry 
Pittsburg. Pa.; Built by the Pittsburg Locomotive & 
Car Works. 

Running Gear: 
Driving wheels (8), diameter ..M ine 
Truck wheels Ci). diameter .:i0 •• 
Tender wheels (8), diameter .<• 
Driving wheel renters.Steeled cast iron, 

and cast steel for main driver* 
Journals, driving axles .RxltMn* 

THE LARGEST LOCOMOTIVE IN THE WORLD. 
BuiK for the Union R. R. Co„ Pittsburg, Pa., by the Pittsburg Locomotive A Car Works. 

Geo. E. McCague, General Manager Union R. R. Co,; D. A. Wightman, General Manager Pittsburg Locomotive Works. 

chines of the Great Northern, which when they 
were built were generally agreed to be, on the 
whole, the most powerful locomotives ever con¬ 
structed. 

It is therefore entitled, until some new leviathan 
claims the precedence, to the distinction of being 
the largest locomotive in the world. 

Our readers will of course be interested to know 
the class of work which these huge machines are 
to do. The Union R. R. Co., on which they are 
run. forms a part of the system operated in con¬ 
nection with the various works of the Carnegie 
Steel Co., and very heavy trains of Iron ore, coke 
and mill and furnace products have to be moved 
over It. About four miles of this line has a grade 
of 70 ft. per mile, and one stretch of about 2,000 
ft. from the yard at the Edgar Thomson works 
up across the main line of the Pennsylvania R. R, 
and reaching to the foot of the 70-ft. hill, has a 
grade ot 2.4%. The road is laid with 80-lb. steel 
rails, and now extends from Munhall to North 
Bessemer, Pa., about 12 miles. 

The accompanying half-tone view is reproduced 
from a photograph of one of these locomotives, 
and Its great size is well shown by comparison 
with the small tank locomotive besids it. The 
principal characteristics of its design are, per¬ 
haps, best expressed In the remarks of Mr. D. A. 
Wightman, General Manager of the Pittsburg 
Locomotive Works, to whose courtesy we are in- 

ders of longitudinal stress was introduced by the 
Pittsburg Locomotive Works nearly two years 
ago, and has proven, in practical use on a large 
number of locomotives, to be of great value in re¬ 
ducing the breakage of saddle castings. 

The locomotives are now in daily use, steaming 
well, are not extravagant In the use of fuel and 
water, and appear to have ample grate surface 
for the work required of them. 

We give below in our standard form the princi¬ 
pal dimensions of this locomotive. We would call 
especial attention to the fact that the load on each 
driving wheel reaches 26,0(K) lbs., which is a 
larger wheel load than has ever been adopted 
in any locomotive, so far as we are aware. The 
single driver passenger locomotive of the Phila¬ 
delphia & Reading R R. has 24,()00 lbs. on each 
driver. It will also be noticed that the total 
driving wheel load of 194 tons is concentrated on 
a wheel base of 15 ft. 7 ins., giving an average 
load per foot of nearly 7 tons. The mere fact 
that such a locomotive as this is built and run¬ 
ning is one which designers of railway bridge 
floors will do well to bear in mind in considering 
provision for future traffic requirements. 

On another page of this issue we have noted 
the recent feat on the New York Central R. R. of 
hauling a train carrying 80,000 bushels of grain 
a distance of 140 miles with a single mogul loco¬ 
motive, having a weight of 123,000 lbs. on Its 

Wheelbase: Drlvlog.15 ft. 7 iii< 
Total engine .h- 
Kngine and tender .,'>4 ft. in*. 

LengUi over all: Engine..t!) ft. 8\ ins. 
Engine and tender .65 “ 3V4 

Weight in Working Order: 
On driving wheels, 208.<ifl0 ibs.; truck wheels 22,600 lbs. 
Engine, total .2:i0.00i( ■' 
Tender, loaded .104,000 
Water in tank (full) . 37,500 
Coal on tender (full) .10 tons. 
Total engine and tender.334,0t>t» lbs. 

Cylinders: _ , 
Diameter and stroke .23 x S'- ins. 
Diameter of piston rod. 
Connecting rod, length between centers.9 fu 10>*! 

Valva Gear: „ , , 
Ports, steam .. .20 x IH ins.: ports, exhaust.. .20 x 314 inf 
Bridges, width.1^ 
Slide valves, style,. .Balanced; maximum travel... .6 

" " inside lap. .0 ins.; Outside lap.-1 )“■ 
" “ lead (lull forward gear).1-16-ln. 

Boiler—Type .Straight barrel, sloping back end. 
Dlam. barrel. Inside smallest ring .ins. 
Dome, diameter.3'- ' 
Thickness,bar’l plates, %-ln.: smokebox tube sheets, ^s-in. 
Hors, seams.'.Butt Joint, double welded, sextuple rlvet^. 
Circumferential seams .Double 
Height from rail to center line .9 ft. 3*4 
Length of smokebox .   -68% 
Form of spark arresting device... .Netting, 2 x 2-ln._mesh. 

Working steam pressure.^ 
Firebox.Above frames. 

Length, inside.10 ft,; width, inside... .3 ft. 4’4 ins. 
Depth at front.76% ins.; depth at back-69 7-16 " 
Thickness, sides and back .Js''®- 
Thickness, crown plate, 7-16-in.; tube plate..jH'*®- 
Crown stays, diameter. 
Orate bars.Cast iron: rocking. 
t. a—K-t/.b h V»a- lunnorted on studs Is firebrick arch used?.Yes; supported on stud 
Water spaces, width all around.4 ina 

Tubes.—Knobbled charcoal lro»; No... • ^ 
Diameter, outside. .2% ins.; length over tube plates, 15 it 
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tiMfinf Sorf*^* And QrAt6 ArM. 
iurface. tulijp«^(«xterlor area).S.m.Seq. ft. 

•• total ..".’.'.'.'.’.".".".".*’.'.’...."’3.322.0 " 
area .............. 33.5 

^tlo at total heating eurface to grate area.99 to 1 
uiipellaneoui.—Exhauit noxile. .Single; diameter.. .6% Ini. 

Fihiust noMle below center line of boiler.6% “ 
Smokestack, diameter at top. 18 ina.; dlam. at base. 17 “ 
Smoaesia smokebox.2 ft. 9 •• 

•• height of top above rail.1.5 “ 6 “ 
Total tractive force.(builder's figures) iV3.89'J lbs. 
Total adhesive tractive power at % weight on driving 

vheelt .52.000 
Vote—The locomotive Is equipped with pneumatic track 

Sander• Westlnghouse American brakes; sight-feed lubrl- 
»tor' metallic packing on piston-rod and valve stems; two 
.1 in open-pop safety valves and one 3-in. muffler. The 
tender frame Is of steel channels, and the tender has rigid 
holfter trucks with elliptic springs. 

————- 

the new 50-FT. furniture cars of the CHICAGO 

ROCK ISUND & PACIFIC RY. . 

(With two-page plate.) 

A furniture car Is nothing: but a box car of ex¬ 
ceptional sise, intended particularly for light 
bulky freight, such as furniture or carriagres, but 
it has come to be a very troublesome part of the 
equipment of a railway as far as the transporta¬ 
tion department Is concerned, owing to the fact 
that It is very frequently used In regular freight 
service. When a shipper has once sent a “car- 
load” in a furniture car, he is apt to object when 
future shipments have to be made in the ordinary 
cars of less capacity. For this reason the furni¬ 
ture car is one of the important features in the 
large-car question, which was discussed at some 
length in our issue of March 12, 1890. We do not 
intend now to take up this question again, but the 
above remarks will serve as an introduction to a 
description of some enormous cars, which are ex¬ 
ceptionally large even for furniture cars, and 
which are certainly among the largest freight cars 
ever built. In fact, there are probably many roads, 
especially in the eastern states, which could not 
handle the cars on account of the limitations of 
their tunnels. 

These cars are 54 ft. 6% ins. long over the coup¬ 
lers, 52 ft. 3 ins. long over the deadwoods, 9 ft. 
10 ins. wide over the roof, and 14 ft. 1% Ins. high 
from the rails to the running beard. They are 
somewhat peculiar in appearance, as may be seen 
from Fig. 1, the huge box being set as low as pos¬ 
sible, so that the bottoms of the sills project 2 ins 
below the tops of the wheel treads. To allow of 
this, the outer intermediate sills are not extended 
over the trucks. 

From the general plans given in Fig. 2. it will 
be seen that^ the underframe consists of two end 
sills and eight longitudinal sills, the frame being 
trussed by four IH-In. truss rods. The rods have 
1%-in. upset threaded ends, and are set up by 
hollow turnbuckles. All the rods pass through 
the end sills, and the two inner rods also extend 
through the deadwoods. The transoms, to which 
the truss rod struts are attached, are 5x9 ins., 7 
ft. 11^ ins. c. to c. The outer intermediate sills 
do not extend from end to end of the car, but are 
fitted to cross pieces 4 ft 5% ins. back from the 
body bolsters, thus leaving a space for the wheels 
and allowing the frame to be dropped below the 
tops of the wheels, as above noted. The end sills 
are 13^4 ins. deep and taper in width from 9 Ins. 
at the middle to 4% Ins. at the ends. Upon the 
slls is laid the flooring of transverse planks 1% x 
11 ins., tongued and grooved. 

The side frames have i>osts 6x2 ins. and braces 
8x2 ins., fitted to malleable iron castings, and 
%-ln. vertical rods extend through the plates and 
sills, these rode being let into the posts. The 
side plates are 6% x 3% Ins. The end frames have 
posts and braces 6x3 ins. and 8x3 ins., with 
3'4-In. end plates, 6 Ins. deep at the ends and 13 
ins at the middle. The corner posts are 7Vi x 3 x 2 
ins., and are tied to the side posts by H-ln. rods. 
Between the two poets are two rows of girths or 
belt rails, 4 x 3% ins. in the ends and 4 
^ 2% ins. in the sides. The outside sheath- 
inx is of vertical planks % x 4 ins., while 
the inside sheathing is of %-ln. planks placed hor- 
ixontally. This Inside sheathing is carried up to 
the upper girth on the sides and to the plates at 
the ends. On it are marked the heights for full 
capacity loads of wheat, com, rye, barley and 
oats. The roof is supported by wooden carlines 
3 ft. 2^ ins. apart, these carllnes being 1% ins. 
thick, 3^ ins. deep at the ends and 10 ins. at the 

middle. It has two layers of planking, between 
which is the asphalt roofing of the Drake & Weirs 
Co., Cleveland, O. 

Fig. 3 shows the draft rigging, which is fitted 
between the center sills, these sills being strength¬ 
ened by angle irons 4x4 ins., bolted under them 
and under the end sill. On the front of the end 
sill is a deadwood 4 x 11% ins., 3 ft. 1% Ins. long, 
faced by a %-ln. iron plate and to the bottom of 
the deadwood is bolted the foot iron for the brake 
shaft. The Janney car couplers are used. 

In accordance with the best modern practice Iri 
car construction, the body bolster is entirely of 
metal, as shown in Fig. 4. The top member is a 
plate % X 10 ins., the ends of which are bent to 
form stirrups for the side sills. The lower mem¬ 
ber is a plate 1 x 10 ins. The top plate has a cam¬ 
ber of about 1% ins., and the truss depth between 
the plates at the center is 12'S< ins. Between the 
plates are three malleable iron fillers, supporting 

truss-rod struts, bolster Ailing pieces, truck col¬ 
umns. spring plank seats and saddles, side bear¬ 
ings, etc. As an example of these castings we show 
in Fig. 6 the malleable iron poling pockets which 
are fitted to the corners of the cars, on the sills.* 
All these fittings were supplied by the National 
Malleable Castings Co., of Toledo. O. 

The cars are fitted with the Westlnghouse brake 
the reservoir and cylinder being placed below and 
between the two Intermediate sills, near the mid¬ 
dle of the car. The brakeshoes are hung outside 
the wheels, and the arrangement of the brake rig¬ 
ging is very similar to that of the Illinois Central 
R. R. 80.()(K)-lb. coal car. Illustrated in our Issue 
of June 16, 1898. The Bettendorf metal brake 
beam Is used, supplied by the Cloud Steel Truck 
Co., of Chicago. 

These huge cars are quite new, UK) of them hav¬ 
ing been built during the present year by the 
Michigan-Peninsular Car Co., of Detroit. Mich. 
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FIG. 1.—VIEW OF 50-FT. FURNITURE CAR; CHICAGO, ROCK ISLAND A PACIFIC RY. 
Michigan-Peninsular Car Co., Builders. 

the sills and two of the truss rods, while under¬ 
neath the bolster are secured the steel center 
plate and malleable iron side bearings. All the 
parts are put together with %-ln. bolts. 

The truck. Fig. 5, is of interest in that it is of 
the swing motion type, and it is built of metal 
throughout, having diamond frames, steel bolster, 
channel iron transoms and a channel iron spring 
plank. The side frames have top-arch bars 1% 
x4 ins.; bottom arch bars l%x4 ins., and tie bars 
% X 4 ins. The columns are of malleable iron, 
there being but one casting for each side frame. 
In the column castings are formed seats for the 
transoms, which are 10l4-in. channels 6 ft. 3 Ins. 
long, weighing 20 lbs. per ft. They have unequal 
flanges, the top flange being 3% ins. and the bot¬ 
tom flange 2V4 ins. wide. These channels are set 
back to back, 15% ins. apart. Upon the transoms 
are riveted the side bearings and center plate. 
The bolster is only 5 ft. 4 ins. long, being entirely 
within the frames, and is of box section, 12 x 7% 
ins. at the ends and 12 x 10% ins. at the middle. 

The swing motion arrangement is somewhat 
novel. Across the top of the transoms are two 
square bars, having turned ends which rest In 
bearings riveted to the top flanges of the transom 
channels. From the square part of each bar hangs 
a stirrup or truck hanger, whose sides are % x 4 
ins., the width over the rides being 16% ins. In 
the loop of the stirrup is a malleable Iron seat for 
the spring plank, which is only 5 ft. long, being 
entirely clear of the truck frames. The hangers 
are given a slight inclination outward from the 
top, and two safety hangers are provided which 
are riveted to the transom channels and would 
support the spring plank in the event of the break¬ 
age of either or both of the truck hangers. The 
spring plank is a 13-ln. channel, with 4-ln. flanges, 
and weighs 31% lbs. per ft. It is 5 ft. long, and at 
each end is a nest of four coiled springs upon 

which rests the bolster. 
Malleable iron is used extensively throughout 

these cars, for such parts as post and brace seats. 

They were designed under the direction of Mr. 

Geo. F. Wilson, Superintendent of Motive Power 

and Equipment of the C., R. I. & P. Ry., to whom, 

as well as to the builders we are Indebted for in¬ 

formation. The following is a list of the leading 

dimension and particulars of these cars: 

Dimensions of Furniture Cars; C., R. I. A P. Ry. 

Length over draw bars.,54 ft. 6% ins. 
“ over deadwood face p'.ates.52 " .3 “ 
“ over end sills.51 " 6% “ 
•' Inside .50 “ 0 " 

Width over eaves . 9 " 10 “ 
" over sills. » " 2>4 " 
“ Inside .8 “ S% " 

Height, rail to under side of sill.2 “ 7 “ 
" rail to under side of plate.12 “ 5% " 
“ rail to top of running board.14 " Oji " 
“ rail to door . .3 " 8% " 
“ rail to center line of coupler.2 " 1«1% " 
“ Inside, clear . 0 “ 3 ** 

Doorways .7 ft. x 8 ft lOiA “ 
Side Bills.5x 9 " 
Intermediate sills (2) .5x 9 " 
Intermediate sills (2) .4 x 9 “ 
Center sills (2) .5x 9 " 
End sills, (2) (section st middle) .9 x 13% " 
Side posts .Ox 2 
End posts .Ox 8 " 
Side braces .8 x 2 “ 
End braces .Ox 3 " 
Side plates .3% “ 
Transoms.Ox 5 “ 
73-tus rods (4) .1% “ 
Truss depth .18 " 
Wheels ,.33 “ 
Journals'.4% x 8 “ 
Wheelbase, truck .5 ft. 0 “ 
Wheelbue, total .45 “ 4 *• 
Distance c. to c. of trucks.40 " 4 ” 
Capacity, rated .00,000 Iba. 
Weight .40,400 " 
Floor area.4.36.M sq. ft. 

WOOD STAVE PIPE; ITS ECONOMIC DESIGN AND USE. 

At the meeting of the American Society of Civil 
Engineers on Oct. 19, Mr. Arthur L. Adams. M. 
Am. Soc. C. E., of Los Angeles, Cal., presented a 
paper upon the above subject, which is, without 
doubt, the most complete and valuable presenta¬ 
tion of it that has ever been made in engineering 
literature. Mr. Adams' complete paper occupies 
32 pages in the September number of the Society's 
“Proceedings,” and Is too long, therefore, for re- 



prIntInK in full In these column*. We have pre- strain* In the band. The symbols used are as 
pared an abstract of the most Important parts follows: 

of the paper and present it as follows: r internal radlua of pipe. 

The first use of a stave pipe as a continuous J - SfckSew Sf" uTJf'uTlnchea. 
tube was apparently the fi-ft. pen-stock built at f aaipaclng of the Iwoda ^tween renttra, Incbea. 
M.„che..,r. N. H.. 1„ 187J, b, Mr. J F.nnlbK, J 
M. Am. Soc. C. E.; this pipe Is still aoing ser- mb permanent susuining power of the staves. In pounds 
a/i/hA Rihtinfl hnnrla rin stav0 Dioe Under pres- lineal inch of band. vice. Ilouna oanas on siave uuu K' — temporary susulnlng power of the sUves. as above, 
sure were suKRested In certain letters patent in g" ■■ permanent swelling force of the wood. lbs. per iq.ln. 
tSWI and were first extensively used at Denver, K'" - temporary swelling power of the wood, lbs. per sq.ln. 

anu Minv ^ ^ p „ pressure, pounds per sq. In. 
t'olo., In IHKi. The particular type of pipe re- ^ tafe bearing iwwcr of the wood, lbs. per lln.ln. bsnd. 
ferred to In the paper Is one built continuously In X - additional strain -ndured by band cinching, lbs. • 

the trench; of staves of variable lenRth, bavin? The least band strain Induced by water pres- 
radlal edjfea and concentric faces; and which are sure = P R f. The permanent band strain In- 
held together by metal bands, usually circular In duced by swelling of staves = f t E". The least 
section and spaced on the pipe according to the permanent strain In the bands of a tight pipe = 

Internal pressure. (X + P R f + f t E"), < R E. 
The essential conslderatUtns in the design of a 3 

wood-stave pipe are as follows; The staves must Assuming X = — t f P and substituting, we 
l>e thin enough to secure complete saturation and 2 
to dellect readily to the degree of curvature em- have as the least permanent value of S for a tight 
ployed; and they must be thick enough to pre- pipe when P < E' 
vent undesirable percolation through them. Tht 
bands must be of such slie that, when spaced to 
give the desired factor against rupture, there 
will be no sensible flexure In the staves and no 
destructive crushing of the fiber beneath the 
hands. The pr»»portlons between the thickness of 
the staves and the strength of the bands must 
be such that the swelling of the wood will not 
produce Injurious strains upon an otherwise prop¬ 
erly proportioned band. 

In discussing the source of strains In these pipes 
the author first takes up the Initial strain caused 
by cinching during construction; this strain is 
necessary to secure practical tightness when the 
pllM* is first filled. The requisites are a degree of 
compression per square Inch between the staves p < K' 
In excess of water pressure, and uniform contact 
between the band and all the staves. Owing to 
the friction between the bands and the staves, 
and the compressive resistance of the wood. It is 
not practicable to secure the necessary area of 
contact, under a band of curved section, by screw¬ 
ing up the nut at the end of the bahd. without 
Inducing an objectionably high strain. In prac¬ 
tice the band Is usually vigorously pounded at all 
points, as th^ wrench Is used; this practice tends 
to secure the proper degree of Indentation without 
the least residual tensile strain. The strains in¬ 
duced In the bands by water pressure are suscep¬ 
tible of positive determination by familiar 

methods. 

The additional strain Induced by the swelling of 
the staves is less easily determined, and exists 
only within certain limitations of the cinching 
source of strain. It may be assumed that the 
expanding power of swelling timber, at a given 
stage of compression, is well within what may be 
called its elastic limit, and is measured by the load 
necessary to produce that compression under like 
conditions. If, then, the staves be compressed 
laterally by the bands beyond the elastic limit 
of the saturated wood, there can be no swelling 
of the wood; and no increased strain on the bands 
from that source. But if the compression is less 
than the corresptmdlng swelling power of the 
wood, at the degree of seasoning and compression 
used, the timber will swell and produce an In¬ 
creased strain in the bands. The amount of addi¬ 
tional band strain thus Induced is, doubtless, near¬ 
ly proportional to the area of contact between 
the staves In the straight seams; and here the spe¬ 
cial advantage*of the band of curved section be- 
cames apparent. The curved band permits a 
permanent compressive strain on the wood suffi¬ 
cient to produce a decided indentation; and the 
swelling of the staves. If any, and the increased 
compression under the band, are followed by a 
farther yielding of the wood; and as the band 
strain increases the area of contact with the band 
is Increased by the farther Indentation of the 

stave. With fiat bands the unit compressive strain 
under them would almost invariably be so low 
that no indentation would result, and swelling 
strains to the full expanding power of the w'ood 
would be added to the band strains arising from 
other sources. 

Mr. Adams then takes up the equation deduced 
for obtaining the permanent and temporary 

less, hard cinching, rather than the swelling <.f 
wood, must be relied upon to maintain a 
pipe. (4) That the yielding qualities of the 
renders hard cinching not seriously objectl.i., 
in Its effect upon final band strains, with the u 
factors of safety In the band, and when wor 
reasonably close to the limit of ultimate coni; 
sive resistance of the stave. 

One of the most important points to be <1. 
mined from this discussion is the maximum 
of e, which can be used with entire safety 
signing a pressure pipe. While pressures a.« 
as l.llKl lbs. iier sq. In. have been successful!: 
under favorable conditions, 

' llUe 
in de. 

lOKh 

iy useii 
this is not cons.-na- 

tlve enough for entirely safe construction. With 
thorough compression of the bands Into the staves 
well-seasoned lumber, skilled construction and n i 
water-hammer, 800 lbs. per sq. In. is considered 
by the author as a maximum; and if there is .mv 
considerable fiuctuations of pressure, or douiiifui 
constructive skill, a much lower figure should be 
used. 

In view of what has been said, the followinR 
values are assigned for use In the formula.s here 
given: 

B ;>4o lbs. for bands, when the flber Is fu'.ly (om- 
pressed (1*60 lbs. per sq. In.). 

E', ”= **y. lbs.. In the absence of any experiment. 
E' lbs. for 12-In. band sparing; assumed at Km lbs 

for all spacing. 
E'" = 120 Iba. for 12-ln. spacing; assumed at 12.’> lbs for 

all spacings. 
e «= equivalent of lbs. per sq. in. of band contact, i.r 

leas. 

Before using any formula for band-spacing it Is 

necessary to fix upon the sixe and form of se’i tinn 
of the most economical and best band. Btinds 

less than %-ln. diameter have torsional weakn-ss 

and are difficult to upset. An oval form permits 

an increase in the value of e and costs but little 

more than round bands; the heavier band costs 

less per pound than light sections; the us.- of 
upset rods or rolled threads is always economical, 
and the heavier the band the fewer to be handled 
and the better for resisting corrosion. These are 

all general considerationtr Infiuenring the selec¬ 
tion. 

Economy In the use of steel requires the selee- 
tlon of a band of such sectional area that If p i.ssi- 
hie 8 < (R -i- t) e; otherwise It is necessary to use 
closer spacing, or more steel, than the pressure 
requires to secure a low value for e. By suhsti- 
tutfng for s and e, In the above equation, their 
proper values corresponding to bands of various 
standard sizes the limitations of the economic use 
of each may be ascertained, thus: 

Assuming X 

If P > E", this becomes 

which is the equation generally used for com¬ 
puting band strains for all pressures. 

The least temporary band strain induced on first 
filling a tight pipe 

(X + P R f -e E'" t f). < (R 7 t) E'. 

Assuming as before, X t f P, and substi 

If P > E"', the equation becomes the same 
as (2). 

Prom the foregoing the following equations, con¬ 
venient for application, are deduced: 

When P < E", 

when « < ( U + t) e. (A) 

when * > (R + t) e. (R) 

when » < (R + t) e. (C) 

The following table gives the minimum sizes of 
pipe to which specified bands are applicable with¬ 
out exceeding values of 65() lbs. and 75() lbs. for e: 

Band e band Least Band e band Lt ast 
a =*» prea- pres- exter- pres- pres- exicr- 

Uiam- >4 ul- sure sure nal sure sure nal 
eter timate per per radiua per per radius 
of st'gth. sq.in., lin.in., of pipe, sq.ln., lln.ln., of pipe, 

band. ibs. lbs. ' lbs. ins. lbs. lbs. Ins. 
%-ln... .l.fiBO «50 122 1.1.5 750 140 11 s 
V,,-In... 2,250 650 142 1,5.8 7.50 164 1.1.7 
%-;n....2.950 650 16.1 18.1 7.50 187 1.'.7 
•‘id-ln... 3,725 6.50 18.1 20.4 750 211 17.t! 
54-ln... .4.600 650 20.1 22.6 7.50 2.14 10.fi 
4i-ln....6,600 65f> 244 27.0 7.50 281 2.1..5 

A factor greater than 4 must, therefore, be used 
in the steel In designing pipes of smaller diame¬ 
ter, if round bands are used, and the specified 
values of e are not exceeded. Bands of oval Be<-- 
tion give a greater bearing surface with the same 
degree of indentation, and permit the use of less 
steel for given values of e in small diameters of 
pipe. For this reason oval bands have been in¬ 
troduced and used by the Excelsior Wooden Pipe 
Co:, of San Francisco, on a number of pipe lines. 

The greatest band strains consistent with speri- 
fied values of e for pipes of small diameter, are 
given as follows: 

S — Factor S •« 
assumed of assumed 

Int'rnI Ex- working safety working Factor 
diame- ternal strain In strain In of safety in 

ter. radius, on band. band. band. Ibs. band, 
e =• 122 lbs, = 650 Ibs. per sq.ln. e »= 140 «= 750 Ibs. pr sq.ln. 
12 Ins. T.l ins. 866 Ibs. 7.6 904 6.1 
16 •• 9.2 " 1.122 •• 5.9 1.288 .5.1 
20 •• 11.2 " 1..166 •• 4.8 1.568 4.2 
24 •• 13.5 •• 1,650 “ 4.0 . 

The staves used must be thick enough to pre¬ 
vent percolation, to resist undue flexure under 
the band spacing adapted, to prevent cracking or 

when s > (R + t) e. (D) 

Inasmuch as stave pipe has never been used 
under heads where the value of P is greater than 
B", and It has not as great economic value under 
such heavy pressures as under lighter pressures, 
formulas (C) and (D) have no great practical 

value. 
The only experiments upon the sustaining and 

swelling power of staves known to the author are 
those made on Oregon “yellow fir” by Mr. D. C. 
Henny, M. Am. Soc. C. E.* The results are re¬ 
peated !n this paper in tabular form and com¬ 
mented upon, but the conclusions are as follows; 
So far as they go, these experiments demonstrate 
(1) That with a proper degree of compression, 
an ultimate permanent pressure of between 90B 
and 1,000 lbs. per square Inch of contact with the 
band may be resisted by the staves. This result 
may be conservatively assumed to obtain In the 
use of all prevailing sizes of bands and of staves 
without regard to the character of the grain. (2) 
That the ultimate swelling power of the wood may 
be taken at from 90 to 100 Ibs. per square inch of 
stave contact in straight seams; a result which 
may be affected by the spacing of the bands, 
since a light flexure in the stave would tend to 
release the strain instead of transmitting it to the 
bands. (3) That for water pressures exceeding, 
say, 94 lbs., per sq. in., and probably considerably 

•The Astoria Waler-Works; Transactions, Vol. xxxvi., p. 
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rriii^hlng of quarter-sawed staves under the cinch- imposed strains, it necessitates the use of a welded 
inK oiieratlon. and to afford the rigidity necessary li>op, and the shoe is expensive as compared to 
t,i support the weight of the pipe and back-filling others. The author suggests that its form could 
without distortion. If the sixe of band and band- be improved, and it could be more cheaply made 
spacing are determined in accordance w ith fitre- of cast or malleable Intn. without sacrifice in other 
going principles a maximum spacing of 12 ins. respects. The tyt>e. Fig. -4. introduces a cross- 
will make safe against fiexure staves of the thick- strain, or tenden<-y to rotate about an axis verti- 
ness generally used. The practice of running ' cal to the center of the shoe. Attempts to resist 
staves from 2x6 ins., 2x8 ins. and 6 x 8 ins. this tendency to rotate are generally found Insufll- 
gtock nearly meets the economic requirements of dent, and hard cinching usually results in break- 
pipes designed as here set forth. These require- Ing the tail-pieces or rotating the shoe and bend- 
nienis would be better met, however, if iVi x 4 ing the bolts. The author recommends Fig. 1 as 
ins. were used for the smallest diameters; and if most nearly meeting requirements, 
the odd slie, 2H X 8 ins. were used for certain In discussing the economy of wood stave pipe 
pipes of intermediate sixes between those for he contrasts It with steel riveted and cast-iron 
which 2x6 ins. and 3x8 ins. are used. The fol- pipe, confined to a t»ressure range not exceeding 
lowing relation between pipe diameters and sixe 166 lbs. jter sq. in., which may be assumed as the 
of stock Is the result of careful study, the staves - 
in each case being run as thick as the stock will g ^ 

permit: 
Pipe 

diameter. 
10 to N int. 
p; •• 48 •• 

26 to 06 years in many cases, w Ithout failure from 
the decay of staves when t>roper requir»‘ments 
are absorbed. Hut stevl pipe, under Javorable con¬ 
ditions. has also done excellent service for many 
years. 

.\s to carrying capacity, there are as yet but few 
exi>erimental determinations In the ca.se of stave 
pipe. But the experiments disc ussed in the Trans¬ 
actions of the American Society of t'lvll Kngi- 
neers. Vol. XXXI., p. 144. Vol. XXXVi., p. 2<1. and 
for May, 18118. and reviewed at conslderaltle length 
in Mr. Adams’ paper, give startling results, (''lean 
cast iron would seem to have about SHt,., i>f the 
carrying capacity of stave pipe; and If seriously 
tuberculated, the pniportion is only two-thirds 
that of stave pipe. The steel pipe, when clean, 
discharges from 63 . in a 1’2-ln. pipe, to 68 in it 

Pipe 
diameter 

.10 to .18 ins 
»R» •• 72 " 

Stock sizes. 
.1^ X 4 ins. 
.2 X« •• 

Stock sizts. 
.2Vi X 8 Ins. 
.3 x8 

656 
Long.Section D-D- 

By assigning to e the conservative value of 
■jTopPlan.^^J) Bottom Plan. 

the author submits the following table of pipe dl- 
iinieters, with corresponding stave thicknesses 
and bands. S'hould it be desired to use some other 
value for e, the needed modification can be easily 

made: 
Economic Proportions for Pipe Design. 

e = 
max'm 

.\om- !-Staves.-, s = per- Factor value 
Inal Thick- Economic manent of 6.*>o 

diam- Stock ness of size* band safety ■=- 
eter. sizes, finished, of bands, strain, in r 
ins. ins. ins. Ins. lbs. band. lbs. 
1» 1^x4 l'/„ VisxVu 1.25.1 5.2« 2tl7 
12 l%x4 1V4 Vi»xV„ 1.47.1 4.47 207 
14 1'(5x4 1»/is Vis X Vi. 1.«56 4 6 
1« 2x« IVm Vi.xVi. 1.<I5<* 4.0 
18 2x« IH VwXVi. l.<150 4.0 
21* 2x0 1% Vi. X Vi« l.iiSO 4.0 

O 
•22 2 x0 Ilk % 1.508 4.4 V22 
24 2 x0 1% % 1.0.’’i0 4.0 
27 2 x0 IVi. % l.«56 4.0 
,■{0 2 X 0 1% Vi 2.07:1 4.4 102 
:!0 2x0 IVi. % 2.»50 4.0 
42 2 x 0 m % 2,050 4.0 
48 2 x0 l"/„ 2.95<t 4.0 
:A 214x8 2% % 4,000 4.0 
l-n :i X 8 2% % 4.000 4.0 
(10 .3x8 2»/„ 44 0.000 4.0 
72 .3 x8 2H 44 0.000 4.0 

The author then tabulates the features and 
strains In about 15 existing pipe lines; and this, 
while interesting, is omitted here to take up some 
of the construction details in accepted practice. 

In making connection between the butts of con¬ 
necting staves it is the prevailing practice to 
snugly insert a No. 12 cr No. 14 steel plate, about 
1V4 ins. wide and slightly larger than the width 
of the stave used; this plate extends slightly less 
than half its width into each stave. The use of 
a bead on the stave edge is not vital to the suc¬ 
cess of the pipe, but it has some strong points in 
its favor. By the use of a slight bead the com¬ 
pression due to cinching is at first concentrated 
on the bead, and a uniformly tight seam is se¬ 
cured without the necessity for hard compression 
through the entire contact area—as is the case 
without the bead. The bead adds nothing to the 
cost of the pipe. 

Coupling shoes of various types have been de¬ 
vised, and these are of two classes; those which 
engage the two ends in the same transverse plane, 
as Figs. 1, 2 and 3; and those in which the ends 
are not engaged in the same transverse plane, as 
in Fig. 4. Figs. 2 and 3 are forged shoes; Fig. 4 
is cast, and Fig. 1 is malleable cast iron, and is 
the shoe largely used by the Excelsior Wooden 
Pipe Co. The author says that, when properly 
proportioned. Fig. 1 admirably meets all the re¬ 
quirements for a successful connection. Fig. 2 
is considerably used on the Pacific Coast, and is 
forged from a rolled section. But the length of 
the shoe in the rear of the nuts is wholly insuffi¬ 
cient to afford the proper degree of bearing sur¬ 
face on the stave to safely resist the pressure; 
and the bending strain at X, due to the depressing 
of the end of the shoe into the stave, can only 
be resisted by the use of a much heavier section 
than the tensile strains alone require. The fault 
lies In the use of low connecting ribs. 

The forged shoe. Fig. 3, is employed on the work 
of the Pioneer Power Co., of Ogden, Utah. While 
generally well calculated to economically resist 

B-B A-A. 

Malleable Shoe Used by Excelsior Wooden 
Pipe Co. 

BoWom Han. 

Fig. 2.—Forged Shoe Used on the Pacific Coast. 

Half Ekvo+ion. Hoff Section C-C. 

Half Bottom Plan 

Hurt' 

t)sti- 
lieir 

li u u “'ll: 
Fig. 4.—Cast Shoe Used on Los Angeles Outfall Fig. 3.—Forged £hce Used on Pioneer Power Co.’s 

Sewer. Pipe Line. 

COUPLING SHOES FOR WOOD STAVE PIPE. 

♦1-ln. pipe of the amount expected from stave 
pipes of the same size. If the steel pip«; Is tuber¬ 
culated, by from 10 to I.") years’ use, these dis¬ 
charges may fall to 74% and 54%, respectively. 

The cost of any pipe is affected by market quo¬ 
tations on materials, freight rates, wages, geo¬ 
graphical location, etc. But the author submits a 
table of comparative cost based on the following 
ondltions: It Is assumed that the wood pii>e Is 
designed in accordance with the formulas given; 
the steel pipe Is supposed to be double-riveted on 
the straight seams, and single-riveted on the 
round, as ordinarily built, and to be coated with 
asphalt. The mill price for sheet steel is taken at 
from 1.66 cts. for No. 14 plate to 1.’25 cts. for 
thicknesses over No. 8. The cast-iron pipe Is pro¬ 
portioned for thickness by the Warren Foundry 
formula, and the price assumed i>er ton is $19 at 
Chicago, and $26 at San FVanclsco, as the lowest 
quoted. Comparative tables are given for both 
Chicago and San Francisco, but the latter only is 
here given: 

practical limit of stave pipe construction. In or¬ 
der of merit, with refererce to the three most im¬ 
portant qualifications, he classifies them as fol; 

lows: 
Cost Life. Capst'ity. 

1 . Stave. Cast Iron. Stave. 
2 . Steel riveted. Stave. Cast iron. 
:{. Cast iron. Steel riveted. Steel riveted. 

In placing steel pipe last in duration the author 
is influenced by the following considerations; The 
sheet metal is of less thickness than the diameter 
of the stave pipe bands; the same degree of care 
in protecting the metal can be exercised in both 
cases; the properly proportioned steel pipe does 
not eventually fall by bursting, but by the forma¬ 
tion of rust-holes and the attendant leakage; or, 
the life of the steel pipe is measured by the life 
of its weakest point. The life of the stave pipe 
is determined by the life of the bands; and this 
is fixed by the reduction of the entire band until 
its ultimate strength is exceeded by the strain; 
say, to less than one-fourth of its original section. 
Stave pipe has done service in America for from 

Compzratlve Coat per U. of Wooden, Steel and Caal-lron Pipe at San Franelaro. 
Xotnl- ,-—Stave.-, . 

nal 
diam- Head, ft. 
eter. 2.1. 56. 1(N>. 200. 

12 tna.$0 :<7 $0.45 $0.01 $0.iM 
18 ■■..18 .71 .00 1.47 
•24 “.70 .00 I-'IS 2.12 
.30 ".83 l.OCt 1.4:1 2.23 
:w ••.I.(r2 1.20 1.8.3 2.00 
42 “ .1.’23 1..18 2.28 3.00 
48 " . 1..34 1.73 2.51 4 07 
.14 “ .1.04 2.45 .3.40 5.52 
<■>0 “ . 2.44 3.00 4.:t9 7.0(» 
rot .2.7» 3.57 .1.14 8.20 
72 “. 3.22 4.15 «.04 9.78 

(Including laying, but not hauling.) 
':aat Iron.-, 

B. W. O., No. inches. 
No. No. No. No. No. 
14. 12. 10. 8. 0. «4-ln. ‘/,rln. 44-in. 

$0.4,1 $0..12 $0.00 . ..... .... . 
.77 .88 $1.(8 $l.:to . 
. 1.01 1.35 l.(!7 $1,97 $’2..11 . 
. 1.04 2.<M 2.45 ,3.10 $.3.79 
. 1.80 2.44 2.92 ,3.67 4.49 
. ‘2.’27 2.80 3..37 4.24 .1.12 
. 3.14 ,3.80 4.78 .1.78 
. 3.16 4.32 5..37 0.47 
. 4.87 5.96 7.24 
. 8.43 «.64 7.81 
. 5.90 7.09 8.50 

Head. ft. 
25. .10. 100. 200. 

$0.94 $0.99 $1.09 $1.31 
1.05 1.73 1.89 2.21 
2.. 10 2.«2 2.80 :i..37 
3.12 3.70 4.(fr 4.81 
4,«0 4.87 5,40 0.50 
5.87 0.25 0.97 8.4.3 
7.. ^3 7.80 873 10.04 
8 86 9.47 10.60 13.1.1 

10.73 11.54 13.14 16.33 
12.70 13.09 1.1.45 18.fl2 
15.12 16 (»6 17 78 21.53 



Theae flgures are auppoaed to Include only the 
common principal items of expense, with no profll 
to the contractor. They, are, therefore, perhaps 
in every case somewhat below probable cost, and 
are Intended fiir use by way of comparison only. 
But a contraft of actual quotations for particular 
cases would i/o almost every Instance show a 
greater advantage from the use of the stave pipe 
than the table Indicates, which assumes the most 
favorable conditions for the steel-riveted and cast 
pipe. 

At the meeting of the American Society of Civil 
Engineers on Oct. 19, the presentation of the 
above paper was followed by a discussion which 
was opened by the Secretary, reading a letter 
from Mr. H. B. Patten, M. Am. Soc. C. E., City 
Engineer of Cheyenne, Wyo. This gave the expe¬ 
rience of the City of Cheyenne, where in 1889, 
several thousand feet of 24 and 30-in. stave 
pipes for water mains were buried. These 
were only partially filled at times, and 
when removed 7 or 8 years later were 
found in bad condition. Grass roots had to a 
considerable extent forced their way between 
seams, and the staves werq rotted principally on 
top, where the pipe was subjected to alternate 
wetting and drying. The pipes were also dis¬ 
torted, and In one place the section had changed 
from circular to elliptical with a vertical axis of 2(i 
ins. and a horlsontal axis of 34 ins. This reduced 
the section area and restricted the flow. The grass 
roots and other growths inside also Interfered 
with the flow. 

Mr. J. P. O’Rourke called attention to the fact 
that in a (1-ft. stave pipe under a pressure of ICNi 
lbs. per sq. in., the maximum pressure set by the 
author, the pressure would be about the same as 
the pressure allowed on a steel pipe of %-in. 
thickness. It would, therefore, be necessary to 
have as much metal in the bands as would be 
necessary to make a steel pipe. This being so, be 
was quite certain that cast iron could be bought 
cheaper than stave pipe. 

The chairman, Mr. James Owen, asked if the 
statements of the author regarding greater dura¬ 
bility and capacity of a given slxe of stave pipe 
compared with the same size of other kinds did 
not seem contrary to general experience and opin 
ion. Mr. Rudolph Hering, in considering these 
t>oint8, remarked that the question was one need¬ 
ing longer experience before It could be finally 
answered. The paper presented by Mr. Adams 
was based on more experience than appeared on 
the surface, and he for one considered the state¬ 
ments of durability quite true. He had seen stave 
pipes which had been in the ground 30 years, and 
were still as good as when put down. On the other 
hand, he had also seen wrought iron pipes that had 
been burled some time, and then exposed and sub¬ 
jected to weather supposed to be suflicient to 
cause considerable oxidization that, were barely 
rusted. Stave pipes should not be painted inside 
since the water cannot permeate the wood and 
keep It thoroughly wet, a feature which is neces¬ 
sary if rotting is to be prevented. To insure this 
saturation of the staves It is necessary to have the 
wuter in the pipes always under pressure. Re¬ 
garding the form of band used for holding the 
stave pipe, experience had shown that the round 
or elliptical sections served best since the same 
section in this way exposed less surface to the 
weather, and there was, therefore, less likelihood 
of corrosion. Great care in the manufacture and 
placing of bands was necessary owing to the 
strains that they must stand. 

Some wrought iron pipes which he had seen 
while in San Francisco, in which there was little 
or no uncomblned carbon, seemed to stand the 
weather better than ordinary wrought Iron pipes. 
These pipes were made according to specifications 
prepared by the Superintendent of the Spring 
Valley Water Co., of San Francisco. 

Regarding capacity, he saw no reason why a 
wooden pipe properly made should not be better 
than a riveted steel or iron pipe. Of course. It 
was possible for a growth of some sort to accumu¬ 
late which would materially restrict the flow. In 
response to a question from the chair, Mr. Hering 
stated that he had never heard of any chemical 
action between the bands and the staves. 

Mr. G. W. Tlllson pointed out that the rapid ac¬ 
tion of the weather upon pipes when alternately 

wet and dried was fully understood by the author, 
who expressly states that the staves must in ev¬ 
ery case be thin enough to become soaked. To 
show how rapidly wood rotted, unless continually 
saturated, he mentioned a case in Omaha where 
a substantial wooden sidewalk was badly rotted 
inside of four months, the walk being covered 
with ordinary earth taken from a foundation ex¬ 
cavation. Cedar block pavement In the same city, 
notwithstanding the interstices were filled with 
gravel and tar, decayed inside of two years. 

The chairman asked what were the possibilities 
of wooden pipes for water pipes in small towns. 

Mr. J. R. O’Rourke mentioned an experience in 
taking up some old wooden water pipe, on Broad¬ 
way, N. T., which had been burled by the Man¬ 
hattan Water Co. This pipe had been in the 
ground over 100 years. It was damp and water- 
soaked, but was not rotted, and was still service¬ 
able. Another instance that had come under his 
observation occurred at the comer of Gold St. and 
Malden Liane, in New York city. At this point 
while tearing down a building over 100 years old. 
they encountered oak mud sills 50 ft. Icnqr and 6 
ins. thick. These timbers were Just above the 
water line, and were in very good condition. Just 
above them were timbers 24 x 10 ins. which were 
18 Ins. above the ground water level. These tim¬ 
bers were perfectly sound, and not In the least de¬ 
cayed. 

From his observation the principal difficulty 
with stave pipes would be the corrosion of the 
bands. The thickness of staves could, in his esti¬ 
mation, be much greater than the limits given by 
the author, and experience with some 3-in. yellow 
pine caissons, which he had recently used in con¬ 
nection with some foundation work, convinced 
him that water, even under moderate pressure, 
would permeate staves of considerable thickness. 

Mr. J. C. Meem described a 4-ft. stave sewer 
which the Department of Sewers of Brooklyn had 
designed, but which had ne^^ been built. This 
was composed of 1%-ln. staves with strap bands 
placed every 2 ft. Outside of this the plans callea 
for a casing of 6 ins. of concrete on top and 8 ins. 
on the sides and bottom. In section the whole re¬ 
sembled an Inverted letter U. The object of this 
design was to preserve the roundness of the pipe 
and assist the clamp bands to hold the whole to¬ 
gether. 

Mr. F. W. Skinner spoke briefly of the cheapness 
of small wooden pipes, and described the process 
of boring logs, employed at a factory he had vis¬ 
ited. The core cut out in forming large pipes was 
in turn bored to form a smaller pipe, thus making 
the cost very small, as there was little waste. 

signs prepared by Mr. J. G. Neuffer, Genera. 
Master Mechanic of the B. & O. S.-W. Ry 
principal dimensions, etc., are as follows: 

CoDsolidaUon Freight Locomotives: Baltimore & i^in 
Southwestern Ry. 

Running Gear: 
Driving wheels, 8, diameter .t ft h 1l« 
Truck wheels, 2, diameter .2 • ',i •• 
Journals, driving axles .8 y ].• ■' 
Journals, truck axles .,’i, 'i.." 

Wheeihaae: Driving .i,*> ft ‘ ■ 
Total engine.Zi ■ *, 
Engine and tender .,V1 " r, . 
Truck-pin to c, of leading driving wheel.S 

Weight in Working Order: 
On driving wheels .DlT.i’m’.bt 
Engine, total .I.’t2.ti. 
Tender, loaded .08,iv«i ' 

Cylinders: 
Compound engines, (4).15Vi x 28 ins. and 2C> x 2s lr.i 
Simple engines (2).21 x 2S ' ' 

Valve Gear.—Type .Stephenson link 
Slide valves, style .Richardson balan.ed 

Boiler: 
Diameter barrel. Inside smallest ring.fi ft. t: ini 
Height from rail to center line .8 " 4 “ 
Injectors. Sellers. 
Working steam pressure, simple engines.IDnlbs 
Working steam pressure, compound engines.2isi 

Firebox.—Type .Radial staved 
Length, inside .9 ft. .’I'int 
Width, inside.3 " 5 “ 
Crown stays, radial diameter.1% “ 
Orate bars .Cast iron 
Fire-brick arch .Supported on studs 
Stay bolts, diameter... .1-In.; pitch.tins. 

Tubes.—Number . 236 
Diameter, outside .2t4 Ins 
Length over tube plates .14 ft. 

Heating Surface and Orate Area: 
Heating surface, tubes (interior area).2,(XVt.34 sq ft 

'• flreboz . 186.00 “ 
" toUl .2.230.34 

Grate area . .32.46 ’’ 
Miscellaneous: 

Smokestack, height of top above rail.14 ft. 7 ins 
Capacity of tender tank .5,<M)0 gallons 
Capacity of coal space .10 tons 
BrsJte fittings .Westinghouse-Amerlian 

TIME TESTS OP TIMBER IN COMPRESSION ENDWISE.* 

By J. B. Johnson, M. Am. Soc. C. E.t 

Some 6 tests were made on dry long-leaf pine 
blocks, Ins. square and 3 Ins. long, all cut 
from the same 2-in. plank. Sticks were first cut 
out 2 ins. square and 48 ins. long, and these were 
dressed down to ins. square, and then cut into 
10 pieces each 3 ins. long, by a power cross-cut 
saw. 

Alternate specimens were then tested in com¬ 
pression endwise in the ordinary manner in a 
Riehle testing machine, and the crushing strength 
determined. The intervening specimens were then 
loaded with certain percentages of the average 
two adjacent specimens, and this load left on till 
failure occurred, and the time noted. The load 
was made constant by using a geared Riehle 3(».- 
000-lb. testing machine, and mounting the speci¬ 
men upon a neat of helical car springs which 
would deform about an inch under the maximum 
load upon the specimen. The time tests began 
by putting 95% of the breaking load on the speci¬ 
men, then 90%, 85%, and so on. 

The lowest time load was 66% of the break, ng 
loEid. There were a number of time tests for each 
period, and the averages were taken, they plotted 
into a very smooth time curve, from which the 
following table is taken; 

Cruah’g load Impox’d 90% 80% 76% 70% 66<^ 
Time required to pro¬ 

duce failure .10 min. 16 hra. .36 hrs. 72 hr*. 200 hre 

’These tests were made In April and May, 1898. 
the material having been stored in my testing 
laboratory for four years and kept In the labora¬ 
tory during these tests. To make such a series en¬ 
tirely free from moisture effects, due to changes 
in the hygrometric condtlons of the atmosphere, 
all the specimens should be shellaced as soon as 
cut out, to hold them to a constant moisture con¬ 
dition. This was not done in this series of tests 
and hence the above results must be accepted as 
approximate only. 

NEW FREIGHT LOCOMOTIVES FOR THE BALTIMORE & 

OHIO SOUTHWESTERN RY. 

The Introduction pf heavier and more powerful 
locomotives for freight service. In order to ensure 
the greater economy in cost of transportation, 
which la now one of the principal aims of railway 
operation, as recently pointed out in our columns, 
is now being practiced by the Baltimore & Ohio 
Southwestern Ry., following the example of a 
number of other railways. This road has re¬ 
cently added to its equipment ten consolidation 
freight engines for service on the Ohio Division, 
between Cincinnati, O., and Parkersburg, W. Va. 
There are some rather heavy grades on this divi¬ 
sion, and It is expected that with the new engines 
the train load will be increased nearly 40%. 

’The locomotives are all alike, except that eight 
are simple engines and the other two are Vauclain 
four-cylinder compound englnea The simple en¬ 
gines have cylinders 21 x 28 ins., and carry a 
boiler pressure of 190 lbs. The compound engines 
have cylinders 15% x 28 ins. and 26 x 28 ins., and 
carry a boiler pressure of 200 lbs. The piston 
heads are of cast iron, fitted with the Dunbar 
packing. The firebox is intended for bituminous 
coal, and has a brick arch, supported on studs, 
while the crown sheet Is supported by radial stays. 
The grates are of cast iron, of the railway com¬ 
pany’s standard pattern. The equipment in¬ 
cludes the Lieach pneumatic double sanding Jet, 
Sellers lOH-in. injectors, and a pneumatic bell 
ringer. 

The engines were built by the Baldwin Loco¬ 
motive Works, of Philadelphia, Pa., from de¬ 

A YACHT WITH CARBONIC ACID GAS as th» 
motive power is being built at the ship yard of Cap: 
Louis N. Towne, at College Point, Long Island. N Y 
Its dimensions are; Length, 70 ft.; beam, 7 ft.; draft 
4H ft. Compressed carbonic acid of 2,000 lbs. pressure 
per sq. In. will be used in a three-cylinder engine 10 x lo 
ins. It is expected that the yacht will develop extraordli. 
ary speed. •_ 

*Ahstract of a paper read before Section D, Mechsclcal 
Science and Engineering, of the American Association for 
the Advancement of Science. Boston meeting, August, 1^- 

tProfeusor of Civil Engineering, W’ashington Unlversltj, 
St Louis, Mo. 
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A train-order annunciator for locomotive 
CABS. 

One of the frequent sources for railway accl- 
dcnia is forgetfulness or carelessness on the part 
of enginemen In regard to making stops at the 
meeUng points called for by their orders. Several 
devices have been Invented to Jog the memory of 
the enginemen, Including a train-order board with 

to be Inserted opposite the names of the 

Division of the Great Northern Ry., on which this 
device has been in use. On this card are marked 
the stations, sidings, crossings and other desired 
points on the run, together with the distance from 
the starting point, and the telegraph calls. The 
distance given is approximately one mile short of 
the near switch at the station or siding. Thus, If 
the train order requires the englneman to meet a 
train at Elk River, which is 40Vi miles from St. 
Paul, the card shows 39 miles, so that the appar¬ 
atus. being set for the latter distance, will give Its 
warning at a suitable distance ahead of the meet¬ 
ing point. 

The englneman wili pul! back one of the triggers 
convenient to that mileage and hook it in the 39- 
mlle notch of the upper dial, where it will remain 
until the hand rotates and points to 39 miles, and 
in passing under the trigger releases it. Instantly 
the signal mechanism is set in motion and the sig¬ 
nal whistle is blown by the air pressure, reminding 
the englneman that at a point about one mile dis¬ 
tant, there is a siding, and that he has an appoint¬ 
ment to meet, pass or clear for another train, or to 
do something else, as the case may be. If there 
are other triggers set for other orders at the same 
time, they will remain in their respective positions 
until the hand travels around to the mileage for 
which they are set. After the signal begins to 
sound, if the englneman hears It and Is attending 
to his duty, he will release the signal by pulling 
out the button shown in the center of the dial, 
and also pushing in the one shown at the lower 
right-hand comer of the case, and prepare to 
make his stop (if a stop is necessary). But If he 
does not so release the device, showing thereby 
that he is attending to his duty, the signal will 
continue to sound while the train runs a quarter 
of a mile, and then the air will be automatically 
released from the train pipe and the train stopped 
before It reaches the station or point for which the 
trigger was set. The opposing train being similar¬ 
ly equipped, and the englneman being in the same 
condition, and affected in the same manner, his 
train In that emergency would also be stopped be¬ 
fore It reached the station from the other side. 
If they are reminded by the signal and release it, 
then they will not forget their orders in the short 
distance they have to travel from the point of sig¬ 
nal to the designated point. A train using this de¬ 
vice cannot pass a point for which the apparatus 
is set unless it Is released in the manner described. 

located within the case, which is connected direct¬ 
ly with the train pipe. It begins to blow upon the 
release of a trigger, and blows till the brakes are 
set, when It stops, unless the englneman releases 
It sooner. A bell or gong may be used instead. 

The device requires no change or attention when 
the engine is reversed and run backward. Switch¬ 
ing may be carried on for an Indefinite length of 
time and space without alteration. The distance 
will be measured, the signal operated and the 
brakes set with the same facility and accuracy, 
whether the locomotive is going ahead, or back¬ 
ing up. Of course, when the engine backs up as 
in switching, the mileage is deducted. The back¬ 
ward distance may be added to the forward meas¬ 
urement, however. If desired. At night, or In 
stormy or foggy weather, the engineer can ascer¬ 
tain his whereabouts by looking at the face of the 
machine. If he has difficulty in finding any place 
on the road, he can set the device for the distance, 
and It will locate it exactly and Inform him of his 
approach to it. In snow-plow work, the englneman 
can always tell his position when every other 
landmark Is obscured. 

As already noted, the mileage on the card Is 
from one to two miles less than the exact distance 
to each station, according to whether it Is level or 
down grade approaching the point named. This 
is done so that the automatic stopping of a train 
will occur at a safe distance from the desired 
point. The letters on the card are intended to bt* 
used by the dispatcher, and inserted after the 
names of the stations In his orders, as a check, 
to prevent his giving the wrong station for a 
meeting point. The same letters appear on the 
dials; a different letter Is given to each five mile 
space. 

The Inventor has recently added to the signal 
combination, what he calls a "disorder signal." 
The purpose of this is to notify the englneman In 
case the train-order signal, or its connections, get 
out of order, or for any reason fail to do their 
work. It will also give a warning when any of Its 
own parts become out of order. This makes the 
Invention very reliable, if the englneman should 
learn to rely implicitly upon the contrivance, and 
It should fall without his notice, this latter at¬ 
tachment would let him know It at once. If it 
signals "out of order," he will not rely upon It or 
use It again until repaired or replaced. 

Some time ago the Inventor made a 7,000-mlle 
test, with a full- 

A s 1 X e d working 
model, onthe 

p*---Great Northern 
Ry., running west 
from St. Paul, as 
far as Portland, 
Ore. In this long 
test, the device 
was attached to 
one of the large 
Brooks passenger 
locomotives in reg¬ 
ular service, haul¬ 
ing the heavy and 
fast Pacific Coast 
train, and the ma¬ 
chine is said to 
have clearly dem¬ 
onstrated the cor¬ 
rectness of its 
principles, its prac¬ 
ticability and use¬ 
fulness. In July 
he placed an im¬ 
proved machine on 
one of the fine new 
Schenectady e n- 
gines owned by 
the Minneapolis, 

St. Paul A Sault Ste. Marie Ry., and used in haul¬ 
ing the Atlantic A Pacific limited express between 
Minneapolis, Minn., and Gladstone, Mich. The 
length of run each way for this locomotive was 35ti 
miles. Several trips were made over this distance 
with the train-order signal attached, and it Is said 
to have worked very accurately. In all, the device 
was tested on 9,000 miles, all on long and fast runs. 

The device has been patented by Its Inventor, 
Mr. Harry De Wallace, of St Paul. Minn., to 
whom we are Indebted for drawings and other li^- 

Worm Shaft 
Pulhy- 

...T—i 
iioung Dnhng hManam. 

Fig. 1.—General Arrangement and Driving Mechan¬ 
ism of Train-Order Signal and Brake Setting 
Device. 

Harry De Wallace, Inventor. 

meeting points, which was described In our col¬ 
umns some time ago. 

The device which we Illustrate and describe In 
the present article is a step beyond other devices 
intended for the same general purpose, in that it 
automatically warns the englneman by sight and 
sound that he is approaching a meeting point, 
crossing, “slow” point, etc., while it would stop the 
train If he should carelessly or wilfully neglect 
to stop at the required places. It will at the same 
time show his position on the road, which is an 
additional safeguard in dark and stormy weather. 

The recording apparatus is contained in a metal 
box about 10 x 10 ins., and 6 ins. deep, fitted with 
train-order dials, an air valve and a signal whistle. 
This Is mounted on the boiler head or In any con¬ 
venient part of the cab, as shown In Fig. 1. The 
mechanism is driven by rods with universal coup¬ 
lings. which rods are in turn driven by a bevel 
gear operated by a rope running around pul¬ 
leys on the worm shaft and the end of one of the 
truck axles. The rods and driving gear are en¬ 
closed in suitable casings, as shown by Fig. 1. 

A general view of the recording device in the 
cab is shown in Fig. 2. On the face of the box 
are two concentric dials, 8 and 6 Ins. diameter, 
each graduated for 100 miles. These dials are set 
far enough apart to allow the hand or pointer to 
travel between them. The pointer is set at zero 
at the beginning of each run, and as the engine 
moves forward or backward this will show the dis¬ 
tance traveled. On the face of the smaller dial 
are a number of triggers fitted with lugs which 
may be made to engage with the notches made in 
the edge of the dial at all the mile marks. In Fig. 
2, the only trigger set is that at mile mark 76. 
When set in this position they will be released by 
an inclined lug on the pointer as It reaches them, 
the lug lifting up the trigger so as to free it from 
the notch, when the spring returns the trigger to 
its normal position. There are 15 of these trig¬ 
gers, allowing for that number of train orders, and 
they are pivoted at the center so that they may 
be set for any required distance or any required 
meeting point named in the orders. 

A specially-prepared schedule card for the divis¬ 
ion on which the engine is running is attached to 
a holder on the box, the card being printed for 
westbound trains on one side and for eastbound 
trains on the other side. This is shown at the 
rtflit In Fig. 2, the card being for the Fergus Falla 
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FIG. 2.—RECORDING AND SIGNALING APPARATUS IN THE LOCOMOTIVE CAB. 

The setting of the trigger Is done by a slight in¬ 
stantaneous movement, and the releasing of the 
signal and brake mechanism requires but one or 
two slight quick motions. The setting of the hand 
at zero at start of the run, is a very simple affair. 
If after setting has been made the order is coun¬ 
termanded, the englneman can release the trigger 
by lifting it up with his finger, and if necessary 
be can use the same (or the next one) to set for 
a new order given in its place for another po<nL 

The signal consists of a small whistle, and Is 
blown by the air pressure supplied from a valve 
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belnjc pre*ented as iKKjn aa railed for, a resolution 
was passed on Oct. 2t» by the Select Council, 31 to 
O, and by the Common Council, 54 to 25, which is 
such a gem of its kind that we reproduce it, as _ 
follows: 

Whereas, The Select Council (Ive week* ago passed a 
resolution calling on the Department of Public Works. 
Bureau of Water, to hare prepared by Council’s next stated 
meeting the plans and specifications for the reservoir au- 
thortxed to be built In West Philadelphia, on George's 
Hill; and 

Whereas, The said resolution has since been passed by 
Common Council and forwarded to the Bureau of 
Water, in the Department of Public Works, for the In¬ 
struction of the chief of the same; and 

Whereas. The said chief of the Bureau of Water baa 
failed either to provide the plans and specifications or to 
make any report to Councils for his failure to do so, or to 
give some date at which said plans will be ready, and has 
therefore treated contumaciously the rewolutions of these 
Councils; 

Therefore, Be It resolved by the Select and Common 
Councils of the city of Philadelphia that the Director of 
Public Works be informed of the failure and neglect of 
the chief of the Bureau of Water to comply with the reso¬ 
lution of these Councils and his failure to respect its re¬ 
quest; and be H further 

Resolved, That the said Director of Public Works be 
asked to order and direct the chief of the Bureau of Water 
to provide the plans mt the earliest possible date, and not 
later than the first regular meeting of Councils In No¬ 
vember. (Nov. 11—Ed.). 

During the discussion on this subject. In and 
out of councils, one councilman urged that plans 
for a 380,D()0,B00-grallon reservoir, the Queen 
Lane, had been prepared in four weeks, and there¬ 
fore one week was sufficient to prepare plans for 
a 90,000,000-gallon reservoir. It was also urged 
that the request for plans was made last summer, 
but Mr. Thompson, the Director of Public Works, 
is reported as having said in a newspaper Inter¬ 
view that the Park Commission did not approve 
the site of the reservoir until Sept. 2S. 

Philadelphia councllmen might learn something 
from the experience in New York state, where 
engineers were given only two weeks in which to 
prepare estimates on many millions dollars of 
canal work, with results only too well known. 
But It is unnecessary to go outside of Philadel¬ 
phia for examples of the folly of haste In or In¬ 
adequate studies of engineering work, for, if the 
Philadelphia “Times” of Oct. 22 is right, the 
Queen Lane reservoir, mentioned above as having 
been designed in four weeks, and the Roxborough 
reservoir, both show the evil effects of deficient 
preliminary investigations. Mr. Trautwine has 
had the difficult task of making these very reser¬ 
voirs tight, and naturally wishes to profit by the 
lessons they teach. 

In the opening sentence of this note we said 
"what appears on its'face to be another example,” 
etc. We used these words because there is reason 
to believe the resolution quoted above was really 
prompted quite as much. If not more, by a desire 
to harass Mr. Trautwine than anything else, on 
account of his sturdy attempts to present the 
water supply situation to the people of Phila¬ 
delphia in its true light. His recent report show¬ 
ing that a proper meter system would save money 
enough to go far towards paying the cost of a 
filtration plant was a bitter pill for the advocates 
of giving some big corporation a contract for fur¬ 
nishing a filtered supply. Some members of the 
council remarked, when the report came out. that 
he was not Instructed to present the meter ques¬ 
tion, but to report plans and estimates for filtra¬ 
tion, as though any engineer could do such a 
thing until he knew what water consumption io 
figure on, or could conscientiously put in an esti¬ 
mate for filtration on the basis of the vast water 
waste in Philadelphia without pointing out the 
saving that the meter system would effect. In 
view of all the facts in the case the public is less 
likely to be impressed with the “contumacious¬ 
ness” of Mr. Trautwine than with the Ignorance 
and pugnacity of some Philadelphia councllmen. 

comparatively rare, and when a head collisiu 
curs, it is most frequently because the enni.,. ,,r 
runs past the point at which his orders icn ii .,i 
him to stop. 

The device in question Is a simple automati. ap. 
pliance for giving warning to the engineer 
ever he approaches a meeting point and tn- 
pelling him to heed the warning by applyinc tp. 
Drakes if he does not respond after a sui- 
time. 

While the device is of great value on Dad.'^ 
which have no fixed signals. It is also apidi' ablt. 
in connection with the block system to give an au¬ 

dible warning to the engineer of his approa( u t.i 
signals, and seems to us superior in many res[H.ct> 
to the numerous class of inventions in whi' h a 
track instrument is used In connection witti an 
attachment on the locomotive to sound a whistle 

or apply the brakes when the train passes a h.iine 

signal at danger. The objection to these apiiii. 
ances, as we have before pointed out, is the r im¬ 
plications they introduce into the signaling -y.s. 

tern, the liability of the track instruments tn 
breakage, and the fact that if an engineer is s.> 

derelict in his duty as to disregard a home siR. 
nal at danger, he will probably run up to it at 

such speed that a brake setting device at that 

point will operate too late to avoid a smash-up. 
The instrument which we describe in this issu-, 

however, requires no track instruments what*-v> r, 

and is wholly independent of any signaling sy.s- 

tem. It is simply a mechanical memory which 

acts as a check on the fallible memory of the en¬ 
gine runner; and when the latter falls, st.imis 

ready to “Jog the elbow” of the man who may oth¬ 
erwise in a lapse of absent-mindedness carry on 

a trainload of passengerts to a fatal wreck. 
We are aware that it is sometimes claimed that 

automatic warnings of all classes give no real g.iin 

in safety. It is said that there is more chance that 

they will become out of order and fall to op i ate 

than there is that the vigilance of the human oji. 
erator will relax. In our opinion, however, thiiJ is 
a fallacy. The history of mechanical progress 
shows countless Instances where automatic mech¬ 

anism has been substituted for the human haml 

and brain, with a gain in precision, accuracy and 

unvarying reliability in practically every in.stance. 
Besides this, in the present case, the inventor has 

followed the cardinal rule of safe signaling oper¬ 
ations, and has so designed his instrument that it 

automatically gives warning in case it becomes 
deranged from any cause. 

Another objection frequently brought against 
instruments of this class, is that the men could 
not be made to systematically use them; that they 
would consider their provision a refiectlon upon 
their own fidelity and vigilance. Some prejudice 
of this sort might be encountered at first; but we 
believe most engineers would welcome such an aid 
In carrying their heavy responsibilities, and would 
make faithful use of it. The relief from the ner¬ 
vous strain and fear that a moment of forgetful¬ 
ness may come would be a welcome boon to them, 
and would be shared, we are sure, by many higher 
railway officials, who often lay down to sleep at 
night with a prayer that some unseen mentor may- 
give a timely warning to any one of those under 
them who forgets his duty at the critical moment. 
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The decision of the Supreme Court of the United 
States that the Joint Traffic Association is an in¬ 
fringement of the Anti-Trust law and of the 
pooling clause of the Interstate Commerce law, 
Is almost unquestionably a sound one. The ques¬ 
tion before the Court was simply whether the 
legislative department of the government had 
power to prohibit contracts In restraint of com¬ 
petition on the part of common carriers. It was 
not the Court’s business to inquire whether such 
prohibition was wise, or good public policy. That 
was the duty of the legislative department of 
the government, and Judges have no authority to 
usurp the functions of lawmakers. 

We have heretofore expressed the opinion that 
the attempts to keep competition alive by legis¬ 
lation are unwise, and will eventually defeat 
their own end by fostering the consolidation of 
competing companies. Nevertheless, If the law¬ 
makers decide to try this method of combating 
the abuses and evils to which monopolies give 
rise, the courts have nq warrant for interference. 
Further, it is to be borne in mind that all this 
law or any law can do is to prohibit actual con¬ 
tracts or agreements In restraint of competition. 
It cannot compel any person or corporation to 
compete with its rivals If It does not choose so to 
do. Any railway company or all railway com¬ 
panies are at liberty to discharge their soliciting 
agents if they ehoose, and If all railway companies 
were to take this step, it would probably do more 
for the maintenance of rates and the prevention 
of rate-wars than all that has been accomplished 
by traffic associations In the past decade. 

THE MODERN NAVAL ENGINEER. 

The bill for the permanent settlement of the 
"line and staff” controversy between the line ana 

engineer officers of our navy, which was brought 
forward at the last session of Congress, will 
doubtless be again taken up at the approaching 
session, and will receive. It Is to be hoped, the con¬ 
sideration which is its due. Meanwhile it is of in¬ 
terest to note that the eminently unsatisfactory 
position of the engineer officer in the British Navy 
is arousing attention in that country, and the “Na¬ 
val and Military Record” has vigorously taken up 
the subject, which It deems of the utmost Im¬ 
portance to the efficiency of the navy. While the 
methods of training engineer officers for service 
in the two navies radically differ, the results of 
the two are very similar, in depriving the engineer 
of executive authority over his own subordinates, 
and in often compelling him to report to officers 
very much his Junior in years and grade. 

In the British Navy the future engineer officer 

The train-order signal which is Illustrated and 
described on another page of this issue, appears 
to us to be a device worth careful examination 
by those responsible for the safe movement of rail¬ 
way trains on all roads where the block system 
is not In use and the trains are govemea 
by telegraphic orders. Every railway man famil¬ 
iar with the movement of trains under this sys¬ 
tem knows that the point where failure is most 
frequent is the forgetfulness of engineers. Un- 
d;r the modern system of giving train orders by 
a standard code and in duplicate, errors by train 
dispatchers or telegraph operators have tiecome 

What appears on its face to be another example 
of failure on the part of laymen to appreciate the 
length of time required to make plans and esti¬ 
mates for important engineering works has re¬ 
cently occurred at Philadelphia. Some weeks ago 
the Select Council passed a resolution calling 
upon the Chief of the Bureau of Water, Mr. John 
C. Trautwine, Jr., Assoc. Am. Soc. C. B., to pre¬ 
pare plans for a 90,000,00()-gallon reservoir for 
West Philadelphia, and submit them at the next 
stated meeting of the council. The plans not 

f'- 



l-up. 

issue, 
itever, 
E syg- 
whiih 

he en- 
itandg 

y oth- 

Ty on 

1 that 
I Kain 
e that 
herate 

hand 
y and 
tanoe. 
T has. 
oper- 

hat it 
tomes 

rainst 
could 
; they’ 
upon 
udioe 
It we 
n aid 
vould 
I her- 
•tful-' 
:hem. 



V///// 

SUPPLEMENT TO ENGINEERING NEWS. OCTOBER 27, 1898. 

Half Longitudinal Section 

tnftrmtdkrtt SUs \4i9 

Half Han </ Underframing, 

FIG 2 ELEVATION, SECTIONS AND PLAN OF CAR 

i'fie Holt 

73"m$Hs 

Half End Elevatio' Transverse Section. 

FIG. 5. TRUCK OETA 

50-FT. FURNITURE CAR OF 60,000 LBS. CAPACITY 

Geo. F. Wilson, Superintendent of Motive Power and Equipment. 

t- —..■II... 1 1. Ml....-1..,. . 
r. -- 
F-^-- •• ^JSf*9Ch 

r. ^ TcC- V ';&■ | SW"' 

1—-- ,.. 
Vs '-T* ^ » 

-  - — ■ •'-Hi—-4: 

K-: 



:-.C. 

gjgjgS^ 

4^%8'Journals 

Jj'WhtHs 

Vertical Section 

FIG 3. 

DRAFT RIGGING 

Rear Elevation 
Longitudinal 

E IRON CORNER POCKET, 

. -1 
- Taper of End Sill commences 

Elevation. 
1 fbrt End Elevation. 

9'Pi‘Orer Side Silk 

Plan. 

FIG. 4. METAL BODY BOLSTER. 

- 15; 

□ 
^nri, Hanger Ba 





c 



now to HkTui* to forward these desirable oondltlons, and 
It U to be hoped that their efforts will be promptly sus¬ 
tained by our Oovernment. E. S. O. 

Hotel Pasa]«, Havana, Cuba, Oct. 21, 1898. 

height of can and the poaitiona of couplers on this latter device are owned by the Walter 
curves. The flaring guides or wings on the back tomatic Air Coupler Co., 606 First NaUonal b' 
of the coupling head, and the projecting end of Building, Chicago, UL 
the coupling spring guide the heads into proper 
position for coupling under any conditions. The 
gaskets are so placed on the face of the coupling 
heads that neither is touched by the opposite 
member until the coupling is made. This protec¬ 
tion of the gaskets is effected by means of an 
incline groove and strip on the face of the conp- 
ling beads, which parts interlock when the gas¬ 
kets are in position to register. Provision is 
made to couple with the ordinary hand hose 
coupling by means of the union nut at the lower 
end of the short hose. In uncoupling, when the 

A NEW METHOD OF PUMPINti BY COMPRESSED MR. 

The accompanying illustration shows in an tie- 
mentary way the principle of pumping water or 
other liquids, or semi-liquids, which has b en 
adopted in several different forms of pumiing 
apparatus that are now being put on the market 
by the Pneumatic Engineering Co., lOO Broadway 
New York city. They are made under patents 
issued to Elmo Q. Harris, Professor of Civil En¬ 
gineering In the School of Mines of the University 

AUTOMATIC COUPLERS FOR AIR BRAKE HOSE. 

The general introduction of air-brakes and au¬ 
tomatic couplers on railway equipment has nat¬ 
urally been followed by attempts to couple auto¬ 
matically the air-brake hose at the same time 
that the cars themselves are coupled. While 
various forms of apparatus have been devised for 
this purpose, but little practical success has been 
obtained, partly on account of the cost and cum- 
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FIG. 1.—AUTOMATIC COUPLER FOR AIR BRAKE AND SIGNAL PIPES. 
Automatic Air dL Steam Coupler Co.; St. Louis, Mo.‘ 

cdr couplers are released the brake coupler heads of Missouri, Rolla, Mo., who is well known as a 
will readily separate as the cars are pulled apart. writer on compressed air, especially in Its relation 

Fig. 1 shows only the air-brake, and air-signal to pumping, 
pipes fitted to the coupling bead. The steam pipe Hitherto In the application of compressed air 
fittings are separate and can be readily attached to the elevation of liquids confined in tanks a 
and detached. For freight service the brake hose large part of the applied power was lost on ac- 
attachment only need be used. This apparatus has count of the necessity of allowing the tank full 
been used on the Wabash R. R. and the Atlanta of compressed air to escape into the atmosphere 
& West Point R. R. It has been In use for over before the tank could be again filled with water, 

three years on a passenger train equipped with 
the brake and signal coupling, and for about a 
year on two passenger trains equipped with the 
brake and steam coupling. Several freight care 
have also been equipped with the air coupling 
above. Mr. George C. Smith, President and Gen¬ 
eral Manager of the Atlanta & West Point R. R. 
and the Western Ry. of Alabama, informs us that 
the automatic coupling for air and steam hose on 
passenger cars, and for air hose on freight cars, 
which has been in use for more than a year, has 
shown very satisfactory results. This road has 
two passenger trains equipped with the appar¬ 
atus, and last spring It was applied to 50 freight 
cars. 

Another apparaitus for the same purpose, which 
has as yet been tried only to a very limited ex¬ 
tent, is the Walter automatic air-coupler, in¬ 
vented by Mr. Wm. J. Pugh, of Muscatine, la. In 
this apparatus, shown In Fig. 2, the coupling head 
is suspended from, but not rigidly attached to the 
drawbar, the thrust in coupling being taken up 
by a telescopic strut behind the coupler. A short This loss is avoided in Prof. Harris’s system by 
vertical piece of hose connects the train pipe with utilising the stored energy of the compressed 
the opening on the outer side of the coupling betul. air, which would in the older systems be thrown 
In this device, as in the one already described, tb< away, to assist In doing the work of the air com 
gaskets of the Joint between the two heads are pressor. The figure shows how this Is accom- 
not forced into contact until the openings regls- pushed. There are two tanks which are alter- 
ter, or ooincide sdth one another. The patents on natsly filled and emptieiL .When one tank is full 

plication of the apparatus, but mainly, it seems to 
us. for the reason that the conditions of operation 
are not such as to demand automatic action. Au¬ 
tomatic car couplers were introduced largely to 
eliminate the danger to life and limb incident to 
coupling moving cars by hand, but the brake hose 
cannot be coupled until the cars are already 
coupled, and are very rarely connected up while 
the cars are in motion In the yard. There would 
be somewhat greater safety and a certain saving 
in time (particularly in uncoupling), but not 
enough probably to warrant the expense of ap¬ 
plying and maintaining an apparatus which would 
require to be Inspected almost as frequently as the 
ordinary hose coupling, in order to ensure that it 
is in proper condition and proi>erly coupled. The 
claims made, however. Include a minimum cost 
of maintenance and a large saving in hoM. 

It will probably surprise many of our readers 
to know that automatic hose couplers are in reg¬ 
ular every-day service, though to a limited ex¬ 
tent, and we are indebted to Mr. N. F. Nieder- 
lander. President of the American Brake Co., St. 
Louis, Mo., for particulars of the coupler which is 
manufactured by that company for the Automatic 
Air A Steam Coupler Co., of St. Louia 

This device, shown in Fig. 1. is attached to the 
underside of the car coupler by a bracket, to 
which Is bolted a slotted hanger which supports 
the coupling spring, and also an arm carrying a 
chain which supports the coupling head. A short 
length of hose attached to the existing train-pipe 
fitting connects by means of a union nut w’ith a 
plS>e which enters the coupling head directly back 
of the registering rubber gasket. The coupling 
spring being free in the slotted hanger, and the 
short hose and chain being flexible, full and free 
movement Is allowed to meet the variations In 

Fig. 2.—Automatic Coupler for Air Brake Pipes. 
Walter Automatic Air Coupler Co., Chicago, III. 
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air is admitted directly from the compressor un- 
tii the water has all been discharged, then an 
automatic switch valve is turned so as to allow 
the compressed air remaining in the tank to pass 
to the suction side of the compressor. When the 
switch Is set as In the figure the air is drawn out 
of the right hand tank and forced Into the left 

AufomaHc ^ Compressor 
/(, ■ -^ 

Hamburg and New York. Philadelphia and Baltimore. The 
largest of these reseels is being constructed by the Vulcan 
Company at Stettin for passenger service between New 
York and Hamburg. She will be 6S7 ft. long, AT ft. beam 
and 45 ft. depth of bold, with 1G,(I00 tons. Her engines 
will have .t4.000-HP., giving an estimated speed of 21 
knots. It is expected to complete the “Deutschland,” for 
such la the name of this enormous vessel, in time for the 
Paris exposition in 1000. 

soft stone steel teeth are used, with diamonds every fifth 
tooth, and the rate of advance Is about ft. per minute. 
It Is estimated that the stone is cut In this way at from H 
to 1-lOth the cost of hand labor. 

NOTES FROM THE ENOINEERINO SCHOOLS. 

Colorado State Agricultural College, Fort Col¬ 
lins, Colo.—A new mechanical engineering labora¬ 
tory, 40x011 ft., costing $3,000, Is now being 
erected. Funds for Its completion have been sub¬ 
scribed by citizens of Fort Collins. 

Lehigh t'niverslty.—Two changes have been 
made in the instructors of the mechanical engi¬ 
neering department. Instructors Harry H Jones 
and L. O. Danse resigned at the close of last term, 
and their places have been filled by Lucien N. 
Sullivan, of the Sheffield Scientific School, and 
John C. Peck, of the Rose Polytechnic Institute. 

Dr. C. B. Dudley, of Altoona, Pa., recently de¬ 
livered a lecture on “What a Chemist Does on a 
Railroad.” Lectures announced In the course In 
the near future are by John C. Trautwlne, Jr.. 
Chief of Water Department of Philadelphia, on 
“The Water Works of Philadelphia.” by Mr. R. 
W. Hunt, of Chicago, on "The Iron Manufacture 
In Sweden,” and by Mr. Geo. S. Morlson, of New 
York, on “Masonry.” 

During the past summer the testing laboratory 
in connection with the civil engineering depart¬ 
ment has been entirely remodeled. The equip¬ 
ment has been increased by the addition of new 
machines for torsion and compression tests, while 
the appliances for testing cement have been made 
very complete. A comprehensive series of tests 
on roofing slates has been recently completed, 
and the result published In pamphlet form under 
the title “The Slate Regions of Pennsylvania.” 
During the present year researches on methods 
of testing cement by fiexure and impact will be 
undertaken. 

Cornell University.—A new chemical laboratory 
building 65 x 13U ft., three stories and a sub¬ 
basement, is now being erected. It will stand 
to the north of Morse Hall, the present chemical 
building, and will be connected with it by bridges 
from the first and second stories. It will be de¬ 
voted chiefly to assaying and to research work 
in inorganic chemistry. 

Trinity College, Hartford, Conn.—It is an¬ 
nounced that a course in gas engineering will be 
established next year. 

Washington and Lee University, Lexington, 
Va.—A course of electrical engineering has been 
established, with Mr. Robert E. Hutton as in¬ 
structor. Mr. Hutton Is the manager of the Lex¬ 
ington Light & Power Co., and is a graduate of 
Johns Hopkins University. 

THE NICARAGUA CANAL CONCESSION expires on 
Oct. 20, 1800, aocordinf; to the late decision of a commis¬ 
sion of Nicaraguan lawyers convened by President Ze- 
laya. The concession was originally ratified by the Nlc 
araguan Congress on April 20, 1887, and granted to the 
Maritime Canal Co. of Nicaragua. But an official act of 
the Government of Nicaragua declared that the ten years 
within which the company obligated Itself to complete the 
interoceanic canal commenced on Oct. 20, 1880. This act 
was signed and officially agreed to by the Minister of 
Public Works of Nicaragua, and by John Hall, official 
agent in Nicaragua of the Maritime Canal Co., in the 
presence of Mr. Mizner, then U. S. Minister to Nicaragua. 

Water 

THE DEEPENING OF CERTAIN NAVIGABLE 
creeks on Long Island seems likely to be required of New 
York city by an act of the last legislature of the State 
of New York. This act provides that where any city or 
village diverts fresh water streams from any tide water 
creek or estuary which were previously navigable for 
boats of 20 tons burden and by the diversion are ren¬ 
dered unnavigable for that class of boats the city or 
village in question must dredge the creek or estuary. The 
constitutionality of the act. known as the Wallace bill 
(Chap. 460, Laws of 1808) has Just been affirmed by Jus¬ 
tice Johnson of the Supreme Court, in session at Ja¬ 
maica. N. Y. The case In which the decision was rendered 
appears to involve some creeks in the town of Hempstead. 
It Is yet to be esublisbed by the court, we presume, 
whether navigation has been actually affected by diversion 
for the Brooklyn water supply, which supply is now a part 
of that of Greater New York. 

j Supply 

Diagram Illustrating Method of Pumping Water by 
Compressed Air, 

Prof. Elmo G. Harris, Inventor. 
Pneumatic Engineering Co., 100 Broadway, New 

York, Manufacturers. 

THE HENNEPIN CANAL is progressing, and the 1111- 
noiis River division is said'to be practically completed, all 
tbe locks and dams having been built. On the eastern 
division the line of the canal baa been definitely located 
from tbe Illinois River to the feeder Junction,, 28 miles. 
The land tor the first 24 miles has been condemned and 
paid for and enclosed by a barbed wire fence. All 
masonry on tbe eastern eight miles and the earthwork on 
the canal trunk and highway bridges Is complete. Con¬ 
tracts have been let for the construction of miles 9 to 24 
Inclusive. Lock foundations 8 to 21 inclusive, and all work 
on tbe culverts of this section are complete. All earth¬ 
work on miles 9 to 16 is finished with the exception of ap¬ 
proaches to locks and highway bridges and filling behind 
lock walls and the concrete masonry of locks 8 to 18. 
Highway bridges 1, 2, 3, 4 and 10, including approaches, 
have been completed. On the western section the route 
from the feeder Junction to the Mississippi River is ap¬ 
proved. Nearly tour miles of canal trunk are completed, 
together with locks 36 and 37 and Girard lock, north and 
south dams, and railway and highway bridges. The right 
of way has been located from feeder Junction to Rock 
River. The land for the main line of the western section, 
in Bureau county, will soon be condemned. The location 
of the feeder line along the Sterling route has been ap¬ 
proved. All the right of way for the feeder except one 
piece of land (which has been condemned), baa been se¬ 
cured. Proposals have been opened for constructing earth¬ 
works along the first eight miles of the feeder. 

hand tank. The charge of air in the ayatem ia ao 
adjusted that when one la emptied the other la 
Just filled. At that moment the switch will re¬ 
verse the pipe conditions so that action Jn tbe 
tanks will be reversed. Several proposed practi¬ 
cal applications of the system are described in a 
small pamphlet issued by the company, and to 
which we would refer any of our readers desir¬ 
ing further information. 
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THE MANUFACTURE OF SILK in the United SUtes. 
says the Treasury Bureau of Statistics, amounted in 1860 
to $6,607,771 in value; in 1870 it was $12,210,662; in 1880, 
$41,033,045, and In 1890, $87,293,464. It is now estimated 
that tbe silk production of the United States amounts to 
about $150,000,000 per annum in value. Meanwhile the 
importation of manufactured silks has rapidly fallen: from 
$38,686,374 in value in 1890, to $25,523,110 In 1898. The 
raw silk is Imported; the amount in the fiscal year ending 
June 30. 1898, being 10,315,161 lbs., valued at $31,446,800, 
u compared with $18,918,283 in tbe previous year. This 
large increase ia partly due to the tact that a number of 
cotton factories in New England and the Middle States 
have recently substituted silk manufacturing machinery 
in place of cotton. Our manufacturers are now exporting 
silk goods. In 1878 these exports amounted in value to 
only $19,062; In 1898 the silk exports were valued at $297,- 
074. That there is room tor growth in this export busi¬ 
ness, however, is made evident by the English export of 
silk manufactures, which amounted to about $5,690,805 in 
1897; though this value was $13,321,220 in 1888. German 
exports have also decreased from $45,000,000 in 1889 to 
$26,000,000 in 1897. France still heads the list of silk man¬ 
ufacturing countries, and holds its own with a value of 
$52,283,700 for the silk manufactures exported in 1897. 
While our manufactures, in 1860, supplied only 15% of the 
silk goods used in the United States, to-day they furnish 
85% of the consumption. 

THE MELTINQ POINT OF CAST IRON. 

By R Moldenke.t E. M., Pb. D. 

In tbe rapid development of the art of founding one point 
seems to have escaped general research, not because it was 
not recognized, but because the proper appliances were 
lacking. This is the question of melting and casting tem¬ 
perature, a quesUon all foundrymen deal with dally, and 
which for some branches of tbe art means either a success¬ 
ful cast or an utter failure. 

The question of whether silicon affects tbe condition of 
tbe carbon contents of a casting or not is coming up again, 
as it does periodically, analyses by the dozen being quoted 
to substantiate statements made on either side, and yet we 
see only an occasional statement that tbe temperature con¬ 
ditions were as nearly tbe same as posslbie. What proof 
Is there of this? Tbe writer has taken tbe temperature of 
a ladle of iron which to the eye seemed as hot as melted 
steel, and yet another ladle full of iron of a different com¬ 
position, which was dull red, contained the hotter metal of 
the two. Again from the same tap differences in tempera¬ 
ture were found running nearly 200*F. The castings made 
with the two extremes in this case, though of the same 
silicon contents, differed widely In the proportion of graph¬ 
ite to combined carbon for the same thickness of section. 

No wonder we are to'.d that tbe slllcong do not play so 
important a part. In one of the determinations described 
later on, a piece of cast iron was placed side by side with 
some ferro-chrome, both being under the same cupola con¬ 
ditions. The comparatively thick piece of cast iron heated 
quickly and melted before the thin piece of ferro-chrome 
was thoroughly red hot. ' Thus It will be seen that the eye 

THE PATENT LITIGATION eonceming the use of 
aluminum in the manufacture of steel, which has been in 
the courts nearly four years, has been decided in favor of 
the United States MItis Co., complainants, against the 
Carnegie Steel Co., Limited. The Carnegie Co. appealed 
from the decision of the lower court, which enjoined it 
from using the patent, and now that the Court of Ap¬ 
peals has upheld that finding it is said that the Carnegie 
Co. has taken a license under tbe patent and made set¬ 
tlement for paet infringement. 

A NEW ABRADING MATERIAL equal to emery In 
hardness, according to the claims of Mr. Floryanowics, 
the Russian Inventor, is made from fire-clay. The clay is 
thoroughly washed, mixed In a pasty mass, dried and 
then burned at a temperature of about 2300* F. The de¬ 
scribed result is a uniformly hard product with a hardness 
of 8 to 9 on the Mohr scale; this is equal to that of 
emery. The burned clay is crushed and used for making 
wheels, etc. 

FAST TIME TO AUSTRALIA from New York has been 
made by the “Fort Salisbury,” of the American and Aus¬ 
tralian Line. This ship, of 4,494 tons register, sailed from 
New York on Aug. 26 and arrived at Adelaide on Oct. 15; 
this is 50 days, or the shortest trip yet made between 
these ports. This line now sends a steamer every third 
week. 
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A CIRCULAR SAW FOR CUTTING STONE is being em¬ 
ployed in the construction of the buildings for the Paris 
Exposition. It consists of a steel disk over 6 ft. in dia¬ 
meter, which has about 200 diamonds set in Its rim. TTie 
saw is mounted upon a suitable shaft, and driven by steam 
power at about 300 revolutions per minute, for hard stone, 
at wUeh rate about oas foot per minute can be cut For 

12 NEW STEAMSHIPS are under construction for the 
Hamburg-Amerloan Une, ooetlng about 120,000,000. They 
are Intsaded for tnoeatlaatle asrviee auS wOl ply between 

*A paper read before the Pittsburg Foundrymen's Asso 
elation, Oct. 24. 

t48th 8t and A. V. Ry., Pittsburg, Pa. 



U a mo»t Inv'uratr Inatrumrnt for m<aiiurlng high trm- 

IH-raturra. 

Tboac who caat hravy work know thr daiigrr of pouring 

fJthrr too hot or too rold, many are the devirea made use 

of to Uit the heat of a ladle full of melt>d Iron. Since 

theae methoda are empirical at beat, how will we know at 
Uaat approximate'.y the temperature of our melt? Only by 

a device capable of withatandir.g auch a aevere usage. In 

looking about for such an instrument the attention of the 
writer was naturally directed to the latest and admittedly 

the beat form of pyrometer for very high temperatures, the 

Ue Chatelier. This consists etsentlally of two pieces of 

wire of a slightly varying composition, a heating of the 

Junction of which produces a current of electricity propor¬ 

tioned to the degrees of heat applied. The amount of this 

ties In foundry practice come to be investigated and gen¬ 

erally understood, one more safeguard will be added to 

those already helping os to Increase the efficiency of our 

plants. 
Test of the Melting Point of Various Irons. 

The material experimented with was gathered for several 

years, some of it being furnished by Mr. Jos. Seaman, Mr. 

Thomas D. West and Mr. J. E. McDonald, members of this 

Association, and the especially interesting alloys by Mr. 

R. McDonald, of the Crescent Steel Co. 

There were ■4N pig irons, embrac'ng both foundry and 

Bessemer brands as well as softeners, made with coke and 

with charcoal, both cold and warm blast. Seven of the l.'i 

cast irons were of the shat>e seen in Fig. -4, being melted 

right from the tip. The balance were of the sand and 

acted like white iron, but instead of chilling (| 

ran through the coke, coming down the spout 

streams like white hot quicksilver, only setting a' 
lecting in a pool in the pan of sand. 

The cupola was fluxed heavily with fluor spar to i 
of the ash, for it was a case of a furnace full of n 

cent coke and only one piece of iron in it. The ai 

ing tables give the results: 

TABLE I.—Melting Points of Various Pig li, 

Melt¬ 
ing Com- Pho» 

point, bined Graph- Sill- Mangan- phor 
No. deg.F. carbon, ite. con. ese us. 

1. 2,a{<> Sim .... (».i4 0.10 01-Jo 
2. 2.040 3 00 .2S .11 [jli; 
3. 2.040 3.74 0.14 .3H .1« IT- 
4. 2,070 3.70 ... .'Jil .Oit .Ills 
ri. 2,100 3..'i2 ..">4 .47 .20 .Jt«i 
*1. 2.04<l 3.4b ... .:«•> .oil .J4o 
7. 2.<»iVi 3.22 .OK .71 .00 .u- 
H. 2.010 3.21 .20 .4.'; .18 .I'ls 
il. 2.110 2.28 1.14 . 42 .13 IV, 

Hi. 2.14it 2.27 1.80 .4.'. l.lo l.pi:. 
11. 2,l.'jO 2.23 l..’;8 .42 .1« .41.-. 
12. 2,170 l.Wl l.HO .75 .tKl .(WT 
13. 2,170 1.03 l.tiO ..'12 .10 .TOO 
14. 2,170 1.87 1.83 .Wi .4«i .713 
l.'i. 2,l.'iO 1.84 1.05 ..W .34 .IT.'. 
Iti. 2,101* 1.72 2.17 1.88 .54 .44ti 
17. 2,.<g* l.ta* 2.40 1.81 .40 l.iKrj 
18. 2,230 1..54 2.08 2.tr2 .30 .tK!j 
10. 2,100 1 40 2.2« 2.54 .,50 .34!i 
20. 2,21<* 1.48 2..30 1.41 I.IC* .i»;v 
21. 2,100 1.47 2.ti3 .8S* .48 .im 
22. 2,100 1.30 2.41 1.05 .32 .Itio 
23. 2.210 1.31 2.70 1.25 .7*1 .ITo 
21. 2.210 1.31 2.4<» 1.00 .40 .08.-> 
25. 2.Z«» 1 24 2.«>8 .05 .20 .Jol 
2*5. 2,230 1.23 2.70 1.2t* .37 .2!ilt 
27. 2,230 1.12 2.t5t5 1.13 .24 .o8'.i 
28. 2.20*t .!H* 3.07 1.00 .33 .ITti 
20 2,230 .87 3.10 1.34 .42 .KiS 
:«». 2,210 .84 3.07 2.58 .47 2.124 
31. 2,200 .83 3.2*5 1.07 .50 .210 
32. 2,230 .80 3.22 l.lUi .50 .172 
33. 2.250 .80 3.1*5 1.2!> .,50 .218 
34. 2,2r>*l .80 2.80 2.21 .25 .411 
IVi. 2,25t* .*57 3.00 1.32 .20 .2**5 
:»5. 2.24t» .50 3.15 1.5t* .*51 .004 
37. 2,23** .47 2.84 2.10 .*55 1.518 
38. 2,25** .38 3.43 2.44 .,57 .422 
31*. 2,25** .35 3.44 2.**7 . 28 .448 
4<*. 2.20t* .35 3.70 3.20 .82 ..V*l 
41 2.20** .24 3.48 2..'>4 .30 .(Xitl 
42. 2.280 .13 3.43 2.40 .1*0 .082 
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FIG. 1.—SECTION OF LE CHATELIER PYROMETER AS MODIFIED FOR MEASURING TEMPERA¬ 
TURE OF MOLTEN IRON. 

current is mtasured by a suitably calibrated galvanometer, 

and thus we can read off the heat .at any convenient dis¬ 

tance rapidly and with a surprising degree of accuracy. 

A New Pyrometer. 

t'nfortunately, this wonderful instrument, one wire of 

which is of platinum, the other of an alloy of platinum and 

1**% of the rare metal rhodium, cannot be Immersed di¬ 

rectly in the melted Iron—there would soon be an end to 

this expensive thermo-couple. The long porcelain tube 

which pnitecta it when used in kilns Is worse than useless 

In a ladle full of metal, and so at the suggestion of the 

writer the Pittsburg representative, the Vulcan Mfg. Co., 

set about remedying the matter and devising some protec¬ 

tive cover which would allow experiments of this kind to 

be carried out readily. The outcome, while not having the 

advantage as yet of an extended period of trial, was, never¬ 

theless so happy a solution that It is prisented to-night for 

the first time and to the Pittsburg Foundrymen's Associa¬ 

tion with the hope that much of value may be learned with 

it. not only In our daily work, but also in connection with 

the many Intricate problems still before us which await so¬ 

lution at the hands of those willing to give their time and 

energy to such an exacting study. 
Fig. 1 shows a section through the instrument. The 

platinum wire will be noticed running from the terminal 

box through an iron pipe ending at the inner tide of the 

point of the clay tip. Here Is the button made by the fu¬ 

sion to the other wire of platinum and rhodium alloy which 

runs back, parallel to the platinum wire, to the terminal 

box. Both wires are covered with asbestos to Insulate 

them from each other and from the iron frame as well as 

to serve as a protection in case the tip breaks while In the 

molten iron. The Interchangeable connection holding the 

clay tip allows It to point out straight for use in small 

ladles or in experimenting, or It may come down at right 

chill rolls made by Mr, West In his recent experiments. 

Two steels and nine alloys of chromium, tungsten and man¬ 

ganese with Iron, complete the list of 73 specimens. 

The melting was done in an assay furnace converted fer 

the time into a cupula. A Jet of steam enuring the stark 

in the side near the top induftd the blast, the air being 

drawn in all around the bottom. In this form it is really 

the “Herbers'* cupola of European fame and excellent for 

small iliameters. A hole was broken into the wall Just be¬ 

low the charging door, which must be kept closed when not 

used. This hole allows the introduction of the pieces of 

pig Iron, etc. After heaping up enough coke to last for 

some time, the piece of pig iron fof full section and about 

5 Ins. long), was driven into the bed, surrounded by in¬ 

candescent coke and the opening closed with a tile. After 

it was red hot the tile was removed, the pyrometer inserted 

and pushed against the renter of the pig where'the borings 

were taken for the analysis. The temperature as regis¬ 

tered by the pyrometer rose rapidly, then more slowly, re¬ 

maining stationary while the iron melted slowly. Then, 

as the point finally became uncovered, the temperature 

Jumped up, going above 2,ti00“ F. In this way the results 

noted In the accompanying table were obtained. 

It took much patience, a loss of a few camples, and a 

number of broken tips to accomplish all this, but on the 

whole the results given are as good as could be gotten 

under the conditions prevailing. The coke burning up 

Softeners, Ferro-sillcons, and Silico Spiegel. 

2,190 3.38 .37 12.30 1*1.98 
2,040 1.82 .47 12.01 1.38 
2,090 2.17 .72 10.!**i 1.34 
2.1.5.5 1.35 l.*5** 9.4<* .32 
2,145 1.57 l.:«l 8.93 .39 
2,170 1.77 1.80 4.9*5 .39 

The tables of the pig and cast irons have been arranged 

according to their combined carbon contents, for it is evi¬ 

dent that with few exceptions the melting points increase 

as the combined carbon goes down, this being the case 

independent of the amount of graphite present. One could 

hardly expect anything else for that matter, gray cast iron 

being really a steel with a lot of mechanically mixed 

graphite, and white iron a combination of carbon with 

iron. Alloys melt at a lower temperature than any of 

their constituents, and so also white iron, really an alloy 
of carbon or some carbides of iron with iron, should melt 

sooner than the purer iron in the gray variety. 

The fact, however, that steel melts at a much higher tem¬ 

perature than the grayest of irons In the table, shows that 

there are other considerations not to be overloukcd in 

studying the molecular physics of cast iron. The principal 

reason for this lowering of temperature is the supposed so¬ 

lution of the graphite in the iron before actual melting 

takes place. To what extent this occurs and under whai 

A third form, not completed in time for illustration pur¬ 

poses. has a ball and socket Joint which allows the tip to 

stand out at any angle. A movable shield lined with as¬ 

bestos protects jhe hand. 
Fig. 2 shows two of the styles of the pyrometer, and 

Fig. 3 the method of using the angular form. In the ter¬ 

minal box are placed the connections which allow wires of 

any convenient length to run through the handle and con¬ 

nect with the galvanometer. The galvanometer itself Is a 

"D'Arsonval,’’ specially gotten up and calibrated for indus- 

Irlal purposes. The original form with the reflecting mir¬ 

ror. and capable of reading to one-half degree at these high 
temperatures, was found too cumbersome and delicate for 

factory use. 

The sensitiveness of the couple, even though protected by 

a refractory material, la such that plunging it cold Into 

the melted Iron the correct reading is obtained in 1% min¬ 

utes. When heated up to rednesa beforehand, however, 

tbia time is reduced to not many seconds. 

It would be beyond the scope of this paper to show the 

many uses to which such an instrument can be put in the 

steel and iron trade. On the question of annealing alone 

it will pay for itself in a short time, and when its capabili¬ 

FIG. 2.—PERSPECTIVE VIEWS OF ‘ ANGLE” AND “STRAIGHT” PYROMETERS. 

would let the iron drop a little, and a failure to adjust the 

pyrometer to suit (the opening being closed by a piece of 

sheet iron, to prevent undue cooling by air drawn In), 

meant a break in the (ip, which, while not affecting the re¬ 

sults, caused subsequent delay and trouble. 

The following general observations were made: The white 

irons held their shape, the iron running from the sides and 

bottom freely, leaving smooth surfaces. The gray irona be¬ 

came aoft, dropped in lumps, leaving a ragged surface. 

Ferro-manganese samples became soft and mushy, exhib¬ 

iting a conaistency of putty before Anally running down. 

Ferro-tungsten behaved most marked. As it melted it 

circumstances is not known, but may account for the dif¬ 

ference In the melting points of steel and gray irun. 

Again, in melting steel in the cupola commercially, sn 

absorption of carbon from the fuel takes place, the melt¬ 

ing point is doubtless lowered a little, and the results ob¬ 

tained are tangible, even though care must be taken to get 

the whole of the charge down before pouring. In the sir 

furnace the steel absorbs carbon by contact with the pig 

iron charged and melts off, the wasting of wrought iron or 

steel poking bars used for rabbling giving evidence of this 

occurrence. 

The writer is especially ,nleued to see the lull corrubors- 
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water purification and of producing coagulation were 

included, together with more derailed studies of sedi¬ 

mentation, and the final report was not presented 

to the company by Mr. Fu’.ler until two years 

after he assumed charge of the tests. Another year 

elapsed before the report, advance sheets of which have Just 

been received by us. was oft the press. More than one city 

has postponed the adoption of a much-needed system of 
water purification, largely to await the result of the Lou s- 

Manufacturing Co., of Koston. proprietors of the War¬ 

ren Kilter, and the Western Kilter Co., of St. 

Louis. Kach company Installed a ‘J.'st.Osi-gallun gravliy 

Alter and the Western Company inetalled in addlltnn 

a pressure Alter of the same capacity. Later on tests were 

made of electrical methods of testing water submitted by 

the John T. Harris Co .of X* w York,and Calmer A ICowre'l 

of I^misville. There was also tested a polarite Alter and* 

accessories, submitted by Mr. John Maclinuirall. of .Mon¬ 

treal. this system being known abroad as the llowatson, 

and as the International process. While the Western pres¬ 

sure Alter, the electrical methods of treatment and th> 

polarite system are described and the results given In de¬ 

tail, none of them were considered as at all suitable f r 

Ohio Kiver water and they are not included In the Ana! 
summaries. The systems so Included arc the Warren. 

Jewell and Western gravity Alters and independent studies 

made by the Louisville Water Co. on sedimentation alone, 

sedimentation aided by coagulation. Altration and coagula¬ 

tion. the best coagulant, and the electrolytlcal produ' tlou 

of coagulants. .\n appendix contains a technical descrip¬ 

tion of the methods used for the collection of samples of 

water, the principal features in the methods of analysis 

and tables for the conversion of the various unit ijuanti- 

ties employed. The eight full-page plates show a plan 

of the experiment station, plans and sections of mechanical 

Alters and typical areas of the strainer Aoors of the Alters. 

The outline given above conveys an Idea of the general 

scope of the investigations and reimrt. but the exhaustive 

character of the tests, the detail in which the apparatus, 

methods employed and results obtainid are presented and 

the Judicial spirit shown in drawing the roiiclu^ions can 

be gathered only by a careful reading of the report. Kach 

system of puriAcatlon is described with a minuteness al¬ 

most sufAcient to serve as speciAcations for duplicating It. 

The diAicultiea experienced in operation and the changes 

made to overcome them are given. The log of the tests is 

pre.sented almost in full. .\nd. Anally, all the accumulated 

evidence la carefully weighed and the results obtained are 

clearly set forth, both as relates to the efAcleney and the 

cost of operation of each plant. 

The Anal conclusion of the report, which relates esirei'iully 

to mechanical Altration, as the term is commonly und<r- 

stood, is as follows; 

The general method of subsidence, coagulation, and Al¬ 
tration is applicable to the satisfactory purlAcation of the 
Ohio River at Louisville; but. as practiced by the Warren. 
Jewell, and Western systems during these teats. Its prac¬ 
ticability is very questionable If not inadmissible. Ity 
removing the bulk of the suspended matters from the 
water, large reductions could be made in the size of Alter 
plant, amount of coagulant and cost of operation. On the 
basis of Ifl^.lkst.lN)!) gallons daily, these reduciona when 
capitalized at ~tVc would represent about $7ik>.<HSt. There 
is no room for doubt hut that for a less sum than this 
.satisfactory provisions for subsidence as outlined herein 
could be provided, which would not only aid In furnishing 
a Altered water of better quality, but would also give the 
water consumers a better service In other regards. 

This conclusion, when separated from the discussion lead¬ 

ing to it. needs to be supplemented by the statement that 

for the Ohio River water, with its varying character and 

occasional vast amounts of susp<'nded matter, the systems 

In question need a number of modlAcatlons. the chief of 

which is greatly Increased facilities for sedimentation. The 

only other conclusions which space permits mention of 

here are that sulphate of alumina is the best coagulant 

for use at Louisville, and that it can be bought much more 

cheaply In its ordinary commercial form than it lan be 

prepared electrolytically. 

T^BLK II.—Melting PolnU of Various Cast Irom 

iato chill roll (Mr. 

** drr Mod. 
** chill roll (Mr. Wcot). 
** dry Mod. 

N«. 4ft in Mod rolls (Mr. West). 
No. M “ ** ** 
Coat into dry Mod. 
No. s> io MU rolls (Mr. West). 
Cost ioto green Mno. IRemelied ferro-silicoo No. Si cast 

into chill roll (Mr. West). 
Reoselted ferru silicon No. 5, cast 

ioto Mod roll (Mr. West). 

Fig. 4.—Experimental Cupcia Showing Piece or 
Cast-Iron to be Melted, on the Tip of the Pyro¬ 
meter, Before Thrusting it Into the Furnace. 

ville experiments. The report now before us is a monu¬ 

mental piece of work, which does great credit to the L>uia- 

vllle Water Co. and its ofAcials, to Mr. Fuller and his as¬ 

sistants, and to the several companies and gentlemen wh:> 

met the expense of installing and operating the test plants. 

.\t the Beginning of this review we wish to caution our 

readers that while this report marks an era In the de¬ 

velopment of water puriAcatlon in some respects more nota¬ 

ble than the special report on "The PuriAcatlon of Sewage 

and Water.” published by the Massachusetts State Board 

of Health in ISilO, the Louisville studies, like those at 

Lawrence, were conAned to the waters of one river and 

mostly to one general method of puriAcatlon. It is true 

that the Ohio River at Louisrille is in many respects typ¬ 

ical of a large class of water supplies in the West and 

South, as is the Merrimac at Lawrence of many water 

supplies in the North and East. But it should be con¬ 

stantly kept in mind that there are variations In each 

class, due to local conditions, espettlally in the Southern 

and Western waters, which demand special investigations 

for each source of supply if the highest eIBciency and econ¬ 

omy of puriAcatlon are to be obtained. 

Perhaps it should be stated, although most of our readers 

must know it. that the problems presented in the purlA¬ 

cation of the Ohio River water are the removal of suspend¬ 

ed matter, in the most widely varying quantities, and also 

the removal of bacteria, some of which are of sewage or¬ 

igin. The water is not well suited for boiler purpeses, and 

while the removal of mud improves it in this respect, some 

of the methods proposed add t« the corroding and Incrusting 

qualities of the water, necessitating a careful study of 

this phase of the subject. 

Mr. Fuller took charge of the investigations on Oct. 1, 

ISitS. The plan then being carried out was to test certain 

commercial systems of water purlAcation on a working 

basis, each system to be designed for a dally capacity of 

i'lB.OOO gallons, which was then the unit employed by the 

mechanical Alter companies. The proprietors of each sys- 

stem were to install and operate their respective plants 

without further expense to the Louisville Water Co. than 

Kor the past three years the attention of a large number that involved in pumping the water and in testing the rc- 

of those Interested In water purlAcation has been directed suits by means of a proper engineering, chemical and 

to certain investigations of the subject at Louisville, com- biological staff. Three companies entered the tests; The 

tnonly referred to as the Louisville experiments. At the 0. H. Jewell Filter Co., of Chicago; the Cumberland 

•tart it was generally understood that these investigations 

would be limited to mechanical Altration and that the re¬ 

sults would be available to the public within a year or 

less. But both the scope and length of the investigation 

was exte^ed. Certain so-called electrical methods of 

table hi. 

Fig. 3.—Testing Temperature of a Ladle of Molten 
Iron With Angle Pyrometer. 

be on the melting point of an iron eventually (the present 

series of irons not being well enough adapttd for this 
phase of the question), the results here given are, it is 

hoped, of sufficient value to stimulate further research of 

practical value to the founders of cast iron. 

THS BUFFALO IHEETINO OF THE AMERICAN INSTITUTE 

OF MINING ENGINEERS. 

The 7.'>th meeting of the Institute was held in Buffalo. 

N. Y., beginning on Tuesday evening. Oct. IR. At the Arst 

seasion, held in the Public Library Building, addresses of 

welcome were made by the Mayor of the city and other 

prominent citizens, which were responded to by President 

Klrchhoff. Mr. F. P. Ricketts read a paper on "Slipi* and 

Explosions in the Blast Furnace.” which was Illustrated 

by lantern slides. An exhibition of stereopticon views was 

then given by Mr. Theodore Dwight, including several 

pictures taken at night and some photographs colored In 

the toning solution. This was followed by an informal re- 

ceptlon. 

The Wednesday morning session was devoted to the 

reading and diaeusslon of a paper on “Multiple Tuyeres 

for Blast Furnaces” by B. F. Kackenshal. The disr-usaion 

was a long one and was of much interest to blast furnace 

managers, many of whom were present. In the after¬ 

noon a steamboat excursion was taken on the lake. Visits 

were made to the Oreat Northern Elevator, the Union Iron 

Works and the Buffalo Furnace Co. 

Sessions were held on Thursday mornihg and afternoon 

for the reading and discussion of papers. The morning 

session opened with the reading of a long list of names of 

members recently elected. A paper by Mr. Frank Firm- 

stone on “Notes on the Forms Assumed by the Charge in 

the Blast Furnace” was presented. It had been previously 

printed and distributed to the members, but none of those 

present cared to discuss it. Mr. Bertrand S. Summers' 

paper on “Modern Cupola Practice, with Special Reference 

to the Physics of Cast Iron,” which had also been printed 

in advance, was then taken up, and quite a long dis- 

TABLE IV.—Melting Point of Iron Alloys and Steel 

-Tests of the Melting Point of the Same Irons 
Cast in Sand and Cast in Chills. 
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•uMlon followed. Including wrttUn communication* from 

abaent members. The discussion showed that experts In 

foundry practice arc still at rarlance In regard to what 

1* called In tba paper tbs "silicon fad." The Ideas of the 

paper were strongly commended by some and as strongly 

condemned by other*. Mr. W. R. Webster’s paper on "The 

Relations Between the Chemical Constitution and the 

Physical Character of Steel" was then discussed at some 

length. This was followed by a brief discussion of Mr. W. 
H. Blauvelt’s paper, "A Description of the Semet-Solvay 

By-Product Coke Oyen Plant at Ensley, Ala." Mr. C. C. 

Upham then read from manuscript a paper on “The 

Effect of SIxing Upon the Removal of Sulphur from Coal 

by Washing." The Secretary, Dr. Raymond, made brief 

statement* concerning some of the papers that had been 

prepared for the meeting but which there was not time to 

discuss, and other papers were "read by title." The 

morning session was rather poorly attended, but the after¬ 

noon session was only an apology for a meeting. Mr. Blue 

was to read bis paper on "Corundum In Ontario," and as 

few of those present cared whether there was corundum 

In Ontario or not and the afternoon was a delightful one 

In which to make trips around the city. It was only by 

considerable urging of the men scattered around the hotel 

vestibule and parlors that an audience of about a doxen 

was collected to listen to the paper, which was a long one, 

and was read from manuscript. It Is a paper that will be 

a credit to the "Transactions" when It It published, but 

Is not the kind to be read In full before an audience even 

of mining engineers. 

The Institute Is to be complimented upon the progress 

It has made during the past ten years in the direction of 

a proper system of treating Us professional papers at the 

meetings, but It Is still a long way behind the practice of 

other societies. The papers were divided into four classes, 

vlx., l.t papers which had been printed in advance of the 

meeting and mailed to members, five papers in type but 

not Anally corrected, proof copies being furnished on ap¬ 

plication; eight papers not in print, to be presented by the 

authors, or In their absence by the secretary; three papers 

read by title only for subsequent publication and discus¬ 

sion. The programme of the meeting contained this inter¬ 

esting announcement concerning the papers; "It is im¬ 

possible to say precisely at which session any given paper 

will be presented, much depending upon the presence of 

authors and other circumstances." Nothing could be 

better calculated to discourage attendance at the profes¬ 

sional sessions of the meeting and to decrease the number 

of those attending the meeting. 

Notwithstanding the lack of Interest in the session* the 

meetings of the Institute as a whole are fairly well at¬ 

tended considering the great extent of territory, the whole 

world in fact, over which Its members were distributed. 

Over 100 were registered as in attendance at the Buffalo 

meeting. Including ladies and guests. Socially the meeting 

was a great success, as all meetings of the Institute are. 

The excursions to various places in Buffalo by different 

small parties were uumerous and full of interesC Ail of 

Friday was given up to these excursions. On Friday even¬ 

ing tbe whole party went to Niagara Falls, where a ses¬ 

sion was held in the International Hotel to listen to Mr. 
F. H. Davis' paper on a “New Method of Drilling Holes of 

Large Diameter in Rock." On Saturday excursions were 

made to places of Interest around the Falls, Including the 

electric power plants and various manufacturing estab¬ 

lishments in the vicinity. 

We give below brief notes concerning the papers pre¬ 

sented at the meeting: 

1. The Kytchtym Medtl. By Dr. Hersifor Fraser. Phila- 

I'elpbla.—This was a brief paper describing a souvenir 

medal cast at the Kytchtym Iron Works in the Eastern 

Urals, on the occasion of tbe visit of the International 

Geological Congress, which met In Russia last year. The 

medal Is a Ane exiimple of medal work in cast iron, show¬ 

ing great perfection of detail. Aual.vses of tbe iron and 

of the ores from which it Is made were given. 

2. Modern Cupola PricUce, with Special Reference to 

tbe Discussion of tbe Physics of Cast Iron. By Bertrand 

S. Summers, Chicago, 111.—This paper was printed in con¬ 

densed form in our issue of Oct. 6. 

3. The Relations Between tbe Chemical Constitution and 

the Fbysioal Character of Steel. By Wm. R. Webster, 

Philadelphia, Pa.—This paper is cbieAy a resume of pre¬ 

viously published' papers on the subject. Mr. Webster 

gives tables of both of hla own investigations and of those 

of Mr. H. H. Campbell, Prof. H. M. Howe, Mr, A. C. 

Cunningham and others. His concluding remarks, given 

below, are of timMy interest: 

In this practical age It will be asked, "What is tbe actual 
value of all this, and is it worth while to bother any more 
about It?" The answer is that already tbe steel-maker 
depends more and more every year on the very points 
that we have been discussing, and tbe engineer should 
know what he is doing when he uses both chemical and 
pbydeal llmHa in his speclAcations. Is It to be wondered 
at that to-day we have speclAcations in which the chemi¬ 
cal requirements do not all agree with the ultimate 
strengths speclAed? This In the ordinary home-orders 
may make very little difference, as it Is an easy matter 
to Investigate and niak? proper modlAcatlons requlrenl, 
but in speclAcations from foreign railroads or engineers 
at a distance, for material on export orders. It Is a very 
different matter. There Is up time to refer questions of 
this kind, and the inspector is sometimes forced to con¬ 
demn material that ho knows from experience is all right 
It may give better physical tests than were called tor, but 

I ot eonferm to the chemical requirements In th* particular 
speciAcatiocs In question, though It would meet both the 
physical end chemical requiremmis of our leading engi¬ 
neers and railway companies in this country. Some 
of tbise foreign speclAcations are so worded, and the re¬ 
quirements are such, that It Is not safe for an American 
manufacturer to bid on the orders. This may be due tn 
part to their not understanding all of tbe conditions under 
which the tests are to be made. In other caaes It seems 
as though modlAcatlons must have been made on previous 
t rders, either in the chemical requirements or physical 
tests called for, as no steel was ever made that would 
meet all tbe requirements of cbeirical and physical tests 
in some such speclAcations. 

Many export-orders for rails call for phosphorus not over 
0.6%, while the sulphur is allowed a much higher limit, 
or not specified at all. This low phosphorus cuts out 
several of rur largest steel works, whose material will 
meet all of the physical tests called for, being low in sul¬ 
phur ard under 0.10% phosphorus, and giving entire aat- 
isfactlon to our leading engineers and railroad companies. 
The foreign manufacturers of basic Bessemer steel and 
low-pbospborus acid Bessemer steel are working tbe low- 
phosphorus clause for all It is worth. Just as our manu¬ 
facturers would do under similar circumstances; but we. 
as engineers, want to know If there Is any good reason 
for this dlKlnction. which is made on account of local 
conditions, and If tbe high sulphur Is not as undesirable 
as the phosphorus would be up to the limit of 0.10% us¬ 
ually allowed In this country? 

This is a matter that should be thoroughly discussed 
and on which opinions should be secured from our leading 
engineers; for It of no use for the manufacturers to give 
their opinion unsupported by the experience of users of 
their rails. It is Just here that the effect of tbe different 
elements plays an important part. Our manufacturers 
know from experience that as their phosphorus Is a little 
higher than the limit of 0.06% referred to, they must keep 
the other.elements inside of given limits to produce tbe 
best results in tbe Anlshed rails. This is done success¬ 
fully, and a rail Is produced that will meet tbe require¬ 
ments of the drop-test and give satisfaction in use. I do 
not wish to be understood as advocating high-phosphorus, 
but my position Is that rails which will meet all tbe 
varying conditions in this country will meet all that is 
required of them when put in use in other countries. If 
one examines the methods of manufacture of rails in this 
country and those in other countries, then visits the coun¬ 
tries where our rails are being Introduced, and gets accu¬ 
rate information as to the service they are giving, he will 
be convinced that there Is a great future for America In 
tbe export business In rails. 

The conditions with regard to the material for bridges 
are about the same. Foreign speclAcations, in many 
cases, provide that only acid open-hearth steel can be 
used. This has already prevented our bridge builders 
from bidding upon thousands of tons of bridge work, al¬ 
though in some cases they have accepted the requirement 
of acid open-hearth steel, and have taken the orders. In 
other cases they have explained (Vat our Government Is 
using tbe basic open-hearth steel; that in the manufacture 
of It the works here start with an Iron very much lower 
in phosphorus than is ordinarily used, and that the result¬ 
ing steel Is much more uniform. This has had a great 
deal of weight, and the use of basic steel has been al¬ 
lowed In some cases. In other cases new speclAcations 
have been adopted after Investigation In accordance with 
the best American practice, which allows the use of either 
basic or acid open-hearth steel. I refer to this matter at 
length as It is of the greatest Importance to our engineers 
and manufacturers as well as to all others who wish to 
see our export trade developed. 

The continued discussion on the physics of steel Is broad 
enough to take up any speclAcations on home or export 
orders that may be brought forward; the uniform methods 
of testing and methods of manufacture and rolling that 
will Improve tbe Anlshed products. It is of the greatest 
Importance to establish the quality of American- material 
abroad, and to have on record all facts regarding the same, 
both from the engineers’ side and the manufacturers’, and 
I know of no better channel for doing this than tbe Ameri¬ 
can Institute of Mining Engineer*. 

4. Slips and Explosives in the Bl.ast Furnace. By F. B. 

Richards, Cleveland, O.—This paper was presented by the 

author at the Arst session on Tuesday evening, and was 

Illustrated by lantern slides. It is of especial Interest to 

blast furnace managers, some of whom discussed It at the 

session on Wednesday. 
5. Multiple Tuyeres. By Dr. R. W. Raymond.—This 

paper also relates to blast furnace practice. It describes 

the Oalnes tuyere, which has a horixontally elongated dis¬ 

charge opening, and which is claimed to have some ad¬ 

vantages over a tuyere with a round noxxle. 

6. Note on tbe Forms Assumed by the Charge in tbe 

Blast Furnace, as Affected by Various Methods of Fill¬ 

ing. By Frank Firmstone, Easton, Pa.—This la a very 

fully Illustrated paper giving the results of a long aeries 

of experiments carried on at tbe Olendon Iron Works to 

determine tbe method in which the stock distributee It¬ 

self In the upper part of the furnace when different fdxes 

of top and of bell and hopper and different methods ot 

Ailing are used. 

7. A Description of the Semet-Slolvay By-product Coke 

Oven Plant at Ensley, Ala. By W. H. Blauvelt, Syracuse, 

N. T.—This paper was presented by the author at the 

session on Thursday morning. It was Illustrated by draw¬ 

ings and photographs bbowing the plant recently erected 

by the Tennessee Coal, Iron A R. R. Go. It consists of 

120 ovens, and when in full operation Is expected to pro¬ 
duce from 420 to 460 tons per day, or as much as is pro¬ 

duced by .300 beehive coke ovens. The plant will require 

732 hours’ labor per day, as compared with 1,020 hours 

for the beehive ovens. Besides the saving of labor there 

is the saving due to the value ot the by-products, fuel 

gas, tar and sulphate of ammonia. 

B. The Effect of SlxIng Upon the Removal of Sulphur 

from Coat by Washing. By Chas. C. Upham, New York 

City.—This paper discussed the advantages of Ane crush¬ 

ing and sIxing by screens before washing to remove pyiite* 

from coal. It was noted that the Anest pyrites will Aoat 

on th* surface of water, and by screening before washing 

a large portion of this pyrites may be removed sinrb 
would otherwise go with the washed coal. 

9. Note on the Use of the Tri-Axial Diagram and Tri- 

angular Pyramid for Graphical Illustrations. By Prof 

Henry M. Howe, New York City.—The author def-ribei 

the use of the equilateral triangle diagram In plottins the 

total heat of fusion of silicates of lime and alumina and 

its great advantage over the di-axial diagram for p',. 

the relation of any quality to the percentage comp.;%.iion 

of a substance co'mposed of three constituents. He alio 

shows that a pyramid with an equilateral triangle tnr a 

base and of a-height equal to the altitude of the tr .'mgie 

may be used for graphically indicating the relation any 

quantity which depends on four variables whose sum ts 

constant, such as tbe heat of fusion ot a slag compos, d of 

tour constituents as silica, lime, alumina and magnesia. 
10. Graphic Records of the Screening of Crushed Ma¬ 

terials. By Prof. Courtenay De Kalb, School of Mines. 

Kingston, Ont.—The author has made a series of experi¬ 

ments on crushing ore of different kinds and screening it 

through sieves of different meshes, plotting tbe results so 

as to show tbe percentages of different sixes of tbe crushed 

material. He Ands that the curves so plotted show prac¬ 

tically identical characteristics for all the different ores, 

and only by varying the conditions ot crushing were vari¬ 

ations in tbe curves obtainable. This result was not ex¬ 

pected. 

11. Mill Practice of tbe Utica Mills, Calaveras Co., Cali¬ 

fornia. By W. J. boring, Angels Camp, Cal.—This paper 

describe^ what is believed to be the best practice. In re¬ 

gard to cost, yet reached in California quartz milling. 

12. A New Essay for Mercury. By Richard E. Chism, 

City of Mexico.—This is a new process for assaying ores 

containing mercury, which is accurate to 0.01%. The ore 

mixed with Ane iron Alings is heated in a small crucible 

over an alcohol lamp, and the vapor of mercury distilled 
Is collected on a piece of thin, clean silver foil which 

coven the crucible. A silver dish containing water Is 

placed over the foil to keep it cool. 

13. The InAuence of Bismuth on Brass and Its Relation 
to Fire Cracks. By E. S. Sperry, Bridgeport, Conn.—.\ 

brief abstract of this paper was given in our issue of Sept. 

29, p. ‘208. 

14. Experiments on the Sampling ot Silver-Lead Bul¬ 

lion. By G. M. Roberts, Murchison Gold Fields, Western 

Australia.—Numerous experiments recorded in the paper 

lead to the conclusion that samples taken by chipping out 

of the top and bottom of each Ingot almost always give 

a result lower than the actual value of the bullion. Tbe 

only really accurate samples are the dip-samble from tbe 

kettles and tbe saw sample made by sawing through the 

Ingot 

15. The Elimination of Impurities from Copper Mattes 
in the Reverberatory and the Converter. By Edward Keller. 

Baltimore, Md.—This is a reply by Mr. Keller to the dis¬ 

cussion of bis paper presented at the Atlantic City meet¬ 

ing. 

16. A ModiAcation ot Bischof’s Method of Determining 

the Fusibility of Clays, as Applied to Non-Refrai-tory 

Clays, and the Reststance of Fire Clay* to Fluxes. By H 0. 

Hofman, Boston, Mass. 

17. Does tbe Sixe of Particles Have Any InAuence in De¬ 

termining the Resistance of Fire Clays to Heat and to 

Fluxes? By H. O. Hofman and B. Stoughton, Boston. 

Mass.—These two papers describe experiments made at the 

Massachusetts Institute of Technology. Tbe query of the 

title of the second paper is answered in tbe negative. 

There is only a slight difference in the results obtained 

from mixtures made as those used in making bricks, 

blocks, pots, etc., and from the same mixtures ground Ane, 

as Is the usual custom in laboratory tests. 

18. Notes on the Tunnel ot the Melones Mining Co., Cali¬ 

fornia. By W. E. C. Eustls, Boston, Mass.—^Thls paper is 

not yet In print. Dr. Raymond made a brief statement 

concerning it, and says that it shows some extraordinary 

records of rapid tunnel driving. 
19. A New Method of Drilling Deep Holes of Large Di¬ 

ameter in Rock. By F. Harley Davis, New York city.— 

Tbe author describes a new form ot rotating rock drill, 

which he had invented while in Australia and had largely 

introduced in that country. It cut* out a core about 4 ins. 

in diameter, and does very rapid work in sandstone and 

limestone. An exhibition ot the working ot the drill was 

griven in Buffalo, and Its performance was highly praised. 

We hope to give an illustrated description ot this drill in 

an early issue. 
20. Hubnerite in Western Arlxona. By William P. 

Blake, Tucson, Arix.—Hubnerite is a manganiferous va¬ 

riety of wolframite. It compares most favorably with any 

wolframite as a sourcs of tungsten, being very pure and 

free from sulphides and arsenides. It may prove to be of 

value in the manufacture ot tungsten steel. 

21. The SuperAcial Alteration of Western Australian Ore 

Deposits. By H. O. Hoover, Coolgardie, Western Austra¬ 

lia.—This is a very brief paper. Its practical bearing Is 

on the exploitation of new gold regions. Ores frequently 

show a transition from free milling to refractory ores, 

with increased depth, and disregard of this tact baa 

brought many gold mining companies to ruin. 

22. Notes on the Mines of the Frontino and Bolivia Com¬ 

pany, Colombia, S. A. By Spencer Craigie, Maria; 

Braxll.—These notes give a brief account of some gold 
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Blcef In Colombln. on* of wblch. with • poor plnnt. firing 
only 50% extmctlon, neU t profit of $25,000 per month. 
Tte iuthor nny* thnt there li prohahly no mining field of 
richer promise than that of Colombia. 

la Corundum In OnUrlo. By A. Blue, Toronto, One'.— 
This paper was read from manuscript hy its author. He 
j;ives an Interesting history of the discovery of corundum 
of cicellent quality In Ontario, and of the exploration of 
the whole area, which is of considerable extent. In which 
It U found. The deposiu may prove to be of great value. 

Mineral Lode Locations in British Colombia. By 
\V*lIllam Branden, Helena, Mont.—This paper is a brief 
statement of the laws of lode locations in British Colum* 
bia which are far simpler and more satisfactory than 
those of the United States. From 1884 to 1882 the Mineral 
art was modeled after that of the United States, but was 
revised and greatly Improved in 1891, and further amended 
in IKW and 1887. 

The following papers are not yet in print and were read 

by Utle: 
25. The Evolution of Mine Surveying Instruments. By 

Dunbar D. Scott. Ironwood, Mich. 
26. Note on the Operation of a Light Mineral Railroad. 

By James Douglas, New York city. 
27. The Alluvial Deposits of a Dry Country. By T. A. 

Rickard. Denver, Colo. 

ANNUAL CONVENTION. ASSOCIATION OF RAILWAY 

SUPERINTENDENTS OF BRIDGES AND BUILDINGS. 

First Day’s Sessions. 
The eighth annual convention of the .Association was held 

at Richmond, Va., Oct 18, 19 and 20, 1898, the place of 
meeting being Murphy’s Hotel. About 35 members were 
present at the opening session. Including the ladles and 
other guests, the total attendance was probably not far 
from twice this number. Besides a considerable amount 
of routine business, the convention had scheduled for con¬ 
sideration eleven special committee reports, and consider¬ 
able other work of a technical nature. Including as the 
principal item the discussion of the various committee re¬ 
ports presented at the previous year’s meeting. In a num¬ 
ber of instances this review of the previous year’s work 
brought out valuable additional Information. The list of 
the present year’s reports was, however, shortened by the 
failure of two of the eleven committees to report: other¬ 
wise the programme already printed in these columns (Eng. 
News, Aug. 25, 1888) was carried out in full. 

The first business following the opening exercises was the 
election of new members, 21 of whom were added to the 
roils. In his address, the President called attention to 
the excellent work which had been done by the Association 
in the past, and mentioned with some pride that, taking 
into account the small membership and slender resources 
available. Its technical work compared favorably with that 
of other societies. The reports of the Secretary and the 
Treasurer showed the Association to he in good financial 
condition, it having a surplus of $219 cash on hand with all 
debts paid. The total receipts during the past year were 
$1..'..'i7. After some further routine business, the con- 
viniion proceeded to the consideration of the special com¬ 
mittee reports. It being the custom of the Aesoc ation 
simply to read these reports at the first day’s sessions and 
reserve their discussion for the second day’s proceedings, 
they will be considered in connection with the discussions 
presented further on in this record of the convention’s 
work. 

The entire remainder of the first day’s sessions after 
reading these reports was occupied with the discussion of 
the committee reports presented at the Denver, Colo., con¬ 
vention of 1897. Only two of these reports called out much 
discussion, vis., ‘”1110 Most Suitable Material for Roofs 
of Buildings of all Kinds,” and "Floor System on Bridges, 
Including Skew Bridges.” In regard to roofing materials, 
the general concensus of opinion was that for station build¬ 
ings of the first class nothing was superior to slate shingles. 
Regarding the best roofing material for shops, round 
houses, freight sheds, etc., the opinions and practice of 
different members differed widely, and pine or cedar 
shingle, gravel and tar, felt with gas tar and sand, asphalt, 
tile, granite felt, were all well spoken of. For round¬ 
house roofs, however. Iron or steel was considered a poor 
material, and any material In fact which depended upon 
Iron nalla or other iron fastenings, was regarded as objec¬ 
tionable. Some of the members had used both slate and 
wood shingles, with copper nails, and had experienced no 
trouble from the destruction of the nails. 

The discussion on bridge floors was confined largely to 
the method of placing guard rails and fastening them to 
the ties. Not much that was new was brought out in ad¬ 
dition to the original report, and after transattlng some 
routine buslneaa the first day’s proceedings were concluded. 

Second Day’s Sessions. 
The principal technical work of the convention was con¬ 

tained in the proceedings of the second day, when the dis¬ 
cussion of the special committee reports came up. The 
first report considered was that on 

Rile Rings and Methods of Protecting Pile Heads In 
Driving. 

The committee considered the best protection for pile 

heads during driving to be a 1 x 3-tn. iron ring. It was re¬ 
commended that these rings should be made of iron ham¬ 
mered from old car ax’.es. Such ringa.l x 3 x 14 ins. diameter 
would cost about $1.75, as compared with $2 when made of 
the best bar iron. One hammered ring would also last to 
drive 75 oak plies and .300 cedar piles, as compared with 50 
oak piles and ’200 cedar piles for a bar iron ring. A pile 
driver tool car should carry ten l.Vin., thirty 14-in., ten 
IR^'iO-. sud ten 1.3-in. rings, or t'lO rings altogether. In 
fitting the pile ring. It was recommended that the pile 
should be chamfered down at least 5 ins. from the end. 
making the diameter of the head at the top such that the 
ring would Just catch on and be driven home by the first 
blow of the hammer. 

The face of i pile hammer should be concaved to a depth 
of 1^ Ins. at the center and run out to nothing at a dis¬ 
tance of 2 ins. from the er.dge. ’This form of hammer fare 
acted to drive the fiber of the wood down slightly over the 
edge of the ring, and to make a neat fit of the hammer. 
The best weight of hammer was 3.3()U lbs. The fall of this 
hammer should not exceed 12 ft. in driving cedar piles, nor 
20 ft. in driving oak piles; short, quick blows will drive a 
pile as fast as long slow blows, and there will be much less 
danger of fracturing the pile. Piles should be neatly 
trimmed of knots and sharpened to a 4-in. square point 
for hard driving. Care should be taken not to overdrive 
piles. When, with a 3,3U0-lb. hammer, the penetration is 
not over 1 in. for a 10 ft. fall, the fall should be reduced to 
0 fL. and the pile carefully driven until the penetration 
is only %-In., when the driving should be stoppt d. 

The use of an iron cap or bonnet is not practicable for 
driving piles in trestles, as it interfered with getting the 
pile close to the stringers, but where it can be used freely 
the device is an excellent one. In driving piles through 
shale rock or soapstone, where shoes are required, the best 
shoe Is four pieces of old car truck arch-bar Iron 
welded together, with the end drawn to a point and the 
four arms flared out to fit the four sides of the pile, to 
which they are attached by spikes through punched holes. 

The discussion divided itself into a consideration, first, 
of the recommended method of protecting the head; second, 
of the concaved faced hammer, and, third, of the beat form 
and material for the shoe. Most of the members who 
spoke concurred in the committee’s recommendation to use 
a single ring for profiting the pile head, and to chamfer 
the head down to the diameter of the ring. The practice 
of some simply to place the ring on the top of the pile 
head and drive it into place without removing the outside 
material was regarded as objectionable, in causing s'.iv) r- 
ing or the splitting eff of the outside in slabs often several 
feet long. Mr. Wm. O. Eggleston (Chic. & Erie), spoke in 
favor of using a cap or bonnet to protect the pile during 
driving, and thought that there were very few cases in 
which it could not be employed to advantage. Referring to 
the same device, Mr. A. Shane (C., C.. C. & St. L.) stated 
that in a test trade by him a gain in speed of fully 20% 
had been obtained in actual work by Its use. The choice of 
the members seemed to be about equally divided between 
hammers having concave fares and those having flat faces. 
The use of the wrought-lron point, recommendtd by the 
committee was pretty unanimously objected to. a cast-iron 
point with a good socket for the end of the pile being gen¬ 
erally preferred. Mr. C. M. Large (Erie £ Pitts.) and Mr. 
A. E. Killan (Intercolonial) both stated that their experi¬ 
ence had been that the strap point mtntioned would fre¬ 
quently split the pile in hard driving, and accordingly they 
preferred a cast-iron socket point or shoe. The next re¬ 
port was that of the committee on 

Cost and Manner of Putting in Pipe Culverts. 
’The report showed quite a diversity of practice in em¬ 

ploying and constructing pipe culverts, on the 30 railways 
from which information was obtained regarding the sub¬ 
ject. The kinds of pipe culverts used and the maximum 
and minimum sizes employed were as follows; 

Cast- •Wr’t- Cem- Vlt. 
Iron. iron. Steel, ent. pipe. Wood. 

No. of road using.... 24 2 3 2 14 1 
Maximum size, ins... 24 «0 48 .. 48 72 
Minimum size, ins. .. 8 30 .30 .. 12 24 

The majority of roads built end walls for all pipe cul¬ 
verts, but others employed them only tor certain kinds of 
pipes, or under certain conditions only, while a few did 
not use them at all. In putting In pipe culverts to replace 
timber culverts, the general practice was to make an open 
cut, supporting the track on stringers resting on piles or 
mud sills, but some roads tunneled deep embankments, 
and in a few cases the pipe was pulled through the old 
wooden culvert, the space between the two being finally 
tamped full of earth. When the pipe culverts were placed 
where no previous opening existed, the general practice 
was to make an open cut, or. In the case of deep em- 
hankments, to tunnel. Little trouble was had with the 
breaking or flattening of cast-iron pipe culverts, except 
tor diameters of from 36 Ins. to 6 ft. On the other hand, 
considerable trouble of this sort seemed to be experienced 
with vitrified pipe and cement pipe. ’The means generally 
adopted to overcome this difficulty were to use more care 
In packing the earth around the pipe. In the case of 
large size cast-iron pipe, it was the practice of some roads 
to place wooden or Iron shoes inside and let them remain 
until the ground was settled firmly. In one case the 
remedy adopted was to line broken cast-iron pipe with a 

ring of paving brick. The costs of different kinds of pips 
culvert per lineal foot were given by the report as follows: 

Creosoted Stave Pipe Culverts; Southern Pacific Co. 

DIsm. ins. Cost per Iln. ft 
24 .$l.f¥l» 
.36 . 2.11 
48 . ’2.42 
(kl . 4.70 
72 . 4.90 

•This docs not Include cost of laying or of portals. 

Cast-Iron Pipe Culverts.t 
DIam. 

of pipe. 
Ins. Material. I.,abor. Total. 
18. $111 $0.16 $1.27 
‘20. 1.00 to 1.62 .09 to 1.08 1.76 to 2.08 
24. 1.’20to 3..3’2 .17tol S‘2 2.<t9 to 5.19 
.30. 1.‘22 to ‘2.90 .23 to 1 42 3.09 to 4.67 
.36. 2..M to .3.(59 ..30 to 1 <54 2.81 to 6.50 
42. 3.35 to 5.00 .70 to 1.98 5 08 to .5.70 
48. 4..30to 7.70 ..36 to 3.12 .5‘29 to 10.32 
60. ’iSM to 10.61 l.‘26to2 tl6 lO.flt* to 11.82 

tThe cost of cast-iron pipe per ton. as given, ranges 
from $14..50 to $16.80. 'The cost of stone-masonry end 
walls ranges from $4 to $8 per cubic yard. The costs are 
exclusive of the cost of masonry end walls. 

Steel Pipe Culverts. 
24. $1.12 $0.12 $1.24 
30. 1.55 .17 1.72 
.36. 2.28 .25 2.53 
42. .3.00 .30 8.30 
48. 4.13 .46 4 50 
60 . 8.25 .45 8 70 

Vitrified Pipe Culverts. 
18. $(t.30 $0.45 $0.75 
20. .45 .51 .96 
24. .. 1.5oto‘2..57 

In the discussion .Mr. J. B. t-'ni.w (It A M.l stated that 
the Ui'Ual cause of pipe culverts flattening was the failure 
to put In good, solid foundations and to pack the earth 
firmly around the pipe. .Mr. A. S. Marklcy »(". A E. I.l 
stated that a frequent cause of failure In pipe culverts 
was leaky Joints, the water from which washed holes 
under and around the pipe thus leaving It without sup¬ 
port. A number of other members confirmed the state¬ 
ments of Mr. Snow and Mr. Markley. The next report was 
that of the committee on 

Best Floors fer Shops and Roundhouses. . 

The committee considered its subject under two heads, 
viz., roundhouse floors and shop floors, and its report was 
in abstract as follows: 

Taking up first rcurdhouie floors, we find in gen¬ 
eral use: brick, concrete, granolithic concrete, cinder, 
disintegrated granite, cedar block, timber and plank. Of 
these, the four most commonly ustd are probably 
brick, concrete, plank, and cinder. In order to determine 
the most satisfactory floor for use in a roundhouse and 
the kind of material best suited for the purpose. It Is 
necessary to consider the varying causes which combine 
to wear out the floor. Heavy repairs require the use of 
hydraulic Jacks which bring great pressure to bear upon 
the floor adjacent to the cinder pits. To withstand tbs 
pressure requires a wide pit wall or else very firm foun¬ 
dation and rigid surface In the floor. In washing out 
boilers large quantities of water are used, much of which 
is spattered upon the floor. Besides this, there are nu¬ 
merous occasions for spilling all kinds of oil and grease. 
And with all, the demands for citanliness are unceasing. 
Not the least of the destructive elements is the roiling of 
heavy trucks or driving wheels, or the dragging back 
and forth of Jacks and large pieces of machinery. To 
find a material which will successfully withstand all of 
these destructive forces is the problem. 

Tour committee believes that good vitrified brick, prop¬ 
erly laid, will give the beat satisfaction in ail round¬ 
houses which are used for anything more than storage 
purposes. In this we have a floor that Is smooth, firm, 
hard, and practically indestructible. It is absolutely un¬ 
affected by water, heat, oils, acids, or grease, and is easily 
cleaned, while one important advantage is In the ease 
with which it can be repaired, since any part may be 
taken up and replaced by common labor without the 
slightest Injury to the floor as a whole. 

33ie following method of laying brick floors conforms to 
the generally accepted practice; Assuming the soil to be 
firm and well drained, excavate the ground to an even sur¬ 
face 8 Ins. below grade of desired floor. Tamp well with 
heavy rammers to secure a firm foundation, then fill 
in with good clean sand or gravel to within .3t4 Ins. of 
grade, making a crown of about 2 ins. between pits for 
drainage; wet this down well, tamp with rammers, and 
trim off with straight edge, taking care to get an even 
surface. Lay brick on edge close to each other and break¬ 
ing Joints so that tops come VA-in. above grade. After 
laying, roll bricks fvltb 2.()00-lb. or .3.900-lb. roller, cov¬ 
er the surface with l-iin. fine sand and broom it well into 
cracks, or fill cracks with cement grout. A concrete 
foundation is recommended by some, but, except in eases 
where the natural ground Is not firm, or where the floor 
is to be subject to extremely heavy loads. It Is not con¬ 
sidered necessary. 

The cost of brick fleora in a number of isolated cases 
were given In the rei>ort and they ran from 6 cts. to 12.7 
cts. per sq. ft., but averaged generally from 10 cts. to 
13 eta. per sq. ft. 

For blacksmith shops or foundries the natural earth fre-, 
qnsntly forma a verr soluble as well aa substantial floor. ‘ 
In localltlos where the soil la too soft in lu natural sUU, 
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the addition of cindera or clay will aolre the problem 
cheaply aod aatiafactorily. 

Id machine abopa the condiUona are different, and here 
we find the recommendatlona almoat aa varied aa are thoae 
for roundhouae floora. A brick floor in a machine ahop 
anawera many of the requirementa, but there la good 
evidence In aupport of the objection that men cannot 
atand all day on aucb a floor or upon a aurface of concrete 
or aapbalt without feellna the bad effecta of cold upon 
the feet. Thia difficulty la overcome to a large extent 
by the uae of alatted floor racka or platforma at the ma- 
chinea where operativea atand. When machinea are aet 
UIHin a htick floor there ihould be apecial provialon made 
for foundation. But thIa can hardly be urged aa an ob¬ 
jection aa It la neceaaarily the caae with heavy machines 
under almoat any circumatancea. 

A btdded piank floor baa recently been laid in an ezten- 
alve ahop plant of the Boston A Albany R. R. Aa thia Is 
somewhat novel, a description of the methods of building 
may prove Interesting. The earth Is well compacted and 
brought to the proper surface and a bed of coal-tar concrete 
put down in three court) >. This bed ia 4 Ins. thick when 
flnished. The apeclflcatlona are that the stones of the lower 
course shall be not less than 1 In. in diameter and those 
of the second course not more than 1 in. In diameter. Stones 
of each course to be well covert with tar before laying 
and thoroughly rolled afterward. The finishing course to be 
compoted of good clean sharp sand well dried, then heated 
hot and mixed with pitch and tar In the proper proportions. 
This la to be carefully rolled and brought to a true level 
to fit a straight edge. Roller to weigh not less than 70<i 
Iba. on a length not exceeding 22 ins. On this flnished sur¬ 
face of the foundation there is spread a coating 44-tn. thick 
of best roofing pitch put on hot, into which the lower course 
of plank Is laid before it cools. Care must be taken to have * 
the plank thoroughly bedded In the pitch and after laying 
the joints must be filled with pitch. If vacant places occur 
under plank they should be bored and filled. The finish.ng 
flooring Is laid across the lower and thoroughly nailed. 
For the lower course 2H-ln. spruce plank are used, and •for 
the upper l>A-in. spruce plank. The cost of such a floor 
is given at IH cts. per sq. ft. using spruce lumber. 

For paint shops and car shops a brick floor baa been found 
very satisfactory. Your committee believes that a brick 
floor generally speaking is the moat economical, durable 
and satisfactory floor for shops as well as for round houses. 

The discussion was opened by Mr. Jas. Stannard (Wa- 

bashl. who stated that on his road vitrified brick floors 

were us<d for both shops and round houses. He consid¬ 

ered them to be durabls and easy to repair, and especially 

convenient to take up and replace when pipe lines, etc., 

had to be Install) d or taken up from underneath the floor. 

The brick used was a vitrified paving brick. Mr. J. P. 
Snow IB. & M) had found common brick to be equal to all 

the requirements of round house floors. His practice was 

to lay the bricks flat and to grout the Joints. For shop 

floora he consider) d brick objectionable on account of the 

difllcully of fastening heavy machinery to them and also 

because they were easily InJuDMl by falling tools and other 

h)avy articlea. Mr. A. R. Klllan (Intercolonial) stated that 

his company had formerly used wood floors for shops and 

round houses, but they soon gave out. Vitrified brick floors 

were adopt'd later and were now used largely. The latest 

floor used, however, was one composed of a foundation of 

broken stone cover)vl with firmly packtHl cinders, upon 

whi)'h was placed a layer of concrete with a H4-in. top 

covering of cement. This floor was not much more costly 

than wood and had prov)'d satisfactory so far. For shops 
he preferred wood floors, aa workmen could not stand and 

work on concrete on account of the cold. A number of 

other m)tnbers spoke, and nearly all expressed their pref¬ 

erence for brick floors for both shops and round houses. . 

Kound llouse Smoke Ja)'ks and Ventilators. 

The committee contented Itself with presenting drawings 

of different forms of anioke Jacks and ventilators in use on 

various railways and with calling attention to the expe^ 

rience of those who had used them. From these It appeared 

that there waa a great diversity of opinion as to the beat 
style of smoke Jack, the opinions in many rases being 
dlre»'lly opposed to each other. The Jacks illustrated com¬ 

prised the standard round wooden smoke Jack of the Chi¬ 

cago A Bastern Illinois R. R.; the Pickering wooden smoke 

Jack tKng. News. Feb. IR. 1W7); the Chicago A Brie R. 

R. standard dormer ventilator; Fitchburg R. R. wooden 

monitor ventilator; metal teleacope Jack of Baltimore A 

Ohio R. R.; Scott ventilator; Roe ventilator; Pancoast metal 

ventilator: and the Portland Stoneware Co.'s terra cotta 

smoke Jack (Kng. News, March 11, 1S07). 

The discussion was opened by Mr. Jas. Stannard (Wabash), 

who stated that, after having tried nearly all kinds of 

smoke Jacks, he had settled down to the use of wooden 

Jacks aa being the best. He did not favor the use of a 

drop hood on smoke Jacks. Mr. A. S. .Murkley (C. A E. I.) 

slated that he used circular wooden smoke Jacks and dis- 

[lensed with painting and sanding, aa he had found that the 

soot soon covered the interior of the Jack and protected it 

from Ore. These Jacks had been In use two years and 

showed no depreciation. Mr. J. H. Cummin (Long Island) 

used wooden Jacks altogether, and considered painting and 

sanding a waste of time and material. His Jacks <were 

square. 6x6 ft. at the bottom andi2x2 fL at the top. He 

did not favor cast Iron or other metal Jacks. Had tried 

galvanised Iron, lead-lined Jacks, but they soon gave out. 

Copper Jacks used to replace them had lasted two years 

ai d were yet In place. Mr. Jas. McIntyre (Erie) had In uie 

smoke Jacks made of cast iron, wrought iron and wood, 

and preferred the wooden Jacks. A wrought-lron Jack would 

last about five yiars. He had had several accidents from 

the drop hoods of cast-iron Jacks fklling. and was not In 

favor of using them. Mr. J. P. Snow (B. A M.) bad used 

stoneware Jacks with cast-iron hoods and had found them 

very durable but quite expensive. His present practice waa 

to use the Pickering wooden Jack. Mr. Wm. A. Eggleston 

(Chic. A Erie) had adopted the Pickering Jack as a standard. 

Mr. A. E. Killan ((Intercolonial) had recently erected Pick¬ 

ering Jacks. He did not think that much benefit reau.ted 

from painting the inside, as the covering of soot prevented 

fire, but be did paint the outside to pregerve the wood from 

the weather. One objection to vltrlfled pipe Jacks was the 

great weight they brought on the roof. Mr. Fred. Ellers 

(C., B. A Q.) used the Roe cast-iron smoke Jack and had 

found that it did good work. One great advantage was the 
movable hood, which <x)uld swing aside without damage 

when an engine happened to be run out in a burry. There 

was In his opinion danger from wooden Jacks catching 

fire. The general concensus of opinion of the members 

named and of the others who spoke on the subject was that 

metal Jacks and ventilators of iron or steel soon failed 

through corrosion. Wooden and stoneware Jacks did not 

suffer from this cause and were therefore preferable. The 

wooden Jack especially seemed to meet with general favor. 

Cattle Guards and Wing Fences. 

The report describ)d briefly the various types of rattle 

guards In general use and stated that experience showed 

that each of them gave different results under different 
c-ondltions. A guard which stoppexl highly domesticated 

tame cattle with fair success often failed entirely to hold 

the half-wild cattle which were allowed to run almost at 

free will on the western and southwestern rattle ranges. 

For the last kind of rattle a wide and deep pit guard—one 

deep enough to allow the beast to fall clear below the rails 

—was as satisfactory as any. No guard would turn catt.e 

at all times. 

The discussion brought out only a few points of especial 

interest, the principal one of which was that by white¬ 

washing or painting white the ordinary surface guard and 

the wing fences adjoining It its effectiveness in stopping 

cattle was greatly Insured. The patch of color differing 

from that of the surroundings served to frighten the cattle 

against attempting to cross. An objection which was raised 
to metal surface guards with pointed, sharp surfaces was 
their danger to brakemen called upon to run back In the 

dark to flag an approaching train. Mr. A. E. Killan (Inter¬ 

colonial) mentioned an accident of this kind which resulted 

in the death of the brakeman. 

Storage of Fuel, Oil and Other Station Supplies at Way 

Stations. 

The report stated that this problem seemed to have been 

pretty generally neglected by railways, and recommended 

the following solution: 

Keep office records and stationery on shelves and pigeon¬ 
holes in a cupboard built for that purpose. Keep cupboard 
locked when not In use. These cupboards can be made at 
the shops. Files for tariff sheets should also be provided. 

Coal stored at vray stations, unless the station be very 
small, should be kept in a small house holding from a half 
car load to a car load of coal. Locate the house about 160 
ft. from the station, on account of danger from fire, and. If 
possible, near a track, so the coal can be unloaded directly 
from the car through a trap-door In the roof of the coal- 
house. Partition off one end of the coal-house for an oil- 
house. of a size sufficient to suit the needs. Build a coUnter 
across one end, and cover It with zinc. Build a shallow 
box under the counter, and fill it with sand, so the oil will 
pot soak into the floor. Place a ventilator In the roof to 
carry away all gases, and line the inside of the house with 
tin or zinc, to guard against Are. A shallow cast-iron pan 
with a grating over the top. to catch the oil while the 
lamps are being tilled, should be placed on top the counter. 
This catches the waste oil. Where the size of the station 
warrants It, the coal and oil-house should be built of brick 
and provided with Iron doors and shutters. No oil or coal 
should be stored in the freight house, as It Is a constant 
source of danger from Are and often damages freight. Oily 
rags, waste, etc., should be kept in a galvanized-iron pail 
with a cover, to guard against fire from spontaneous com¬ 
bustion. 

The discussion was opened by Mr. J. H. Cummin (Long 

Island), who stated that he provided at local stations small 
houses Just large enough to hold a barrel of oil and te- 

sembiing an ordinary dog bouse as much as anything. The 

upper half of this house was hinged and opentd off the 

lower half like the lid to a trunk, to enable the barrel to be 
rennoved and renewed. This house was placed 160 ft. from 

the station. For Ailing lamps, a special table was placed 

Inside the station building. This table had a top 2Vi x 4 ft. 

with boards at the four edges projecting up 4 Ins., and was 
lined with zinc. Mr. A. E. Killan ((Intercolonial) bad re¬ 

cently made oil-houses for a number of small stations by 

cutting old box car bodies In two, boarding the open ends 

and placing them on suitable foundations. (Jno mr body 

made two houses. Mr. O. W. SmHh (C., M. A St. P.) 

stated that his company had a series of standard oil and 

coa'.-houses for small stations which were made up m the 

shops and shipped to the stations as needed. 

Railway Highway Crossing Oates. 

The report stated that the gates in common use were 

either mechanical or pneumatic. In mechanical gates the 

arms were operated by wire connections to crackv ot 

levers, and the great difficulty had been the freezing of the 

wire fast by water in the pipes. One way in which this 

could oe prevented waa to use larger size pipes and be 

more careful to make the connections water tight and to 

lay the pipe carefully. Another method of preventing 

freezing was to close the ends of the pipe by glands hav¬ 

ing holes making a tight At for the passage of the wire, 

and to nil the pipe with oil. This device bad been em¬ 

ployed successfully in signal work. The great advanUge 

of the mechanically operated gate was iu positive action. 

It was considered that, notwithstandlug the claims often 

made by their manufacturers, pneumatic gates had not 

proved their immunity from freesing. In order to mrrr 

the air at all the pipes had to be of fair size an.l Uiij 

with tight Joints. The same construction would pn-vent 

pipes containing wires from freezing. In conclusiu; the 
report described briefly the Bogne-Mills A Pn . 

Gate Co.’s pneumatic gates, the "single connection 

of the Standard Railway Gate Co. (Eng. News, .M. -ij 

1867), and the special lift gate employed at some f the 

Brooklyn. N. Y.. street crossings of the Long Island U r 

In the discussion which followed several members .»ke 

in favor of each of the types of gates mentioned 1 the 

report, but little additional information was brough .,ut 

The next report was that of the committee on 

Care of Iron Bridges After Erection, Including it >t 

Method of Protecting Them from Salt Water Dripim gs. 

The successful maintenance of a bridge depended ui)))ii 

the character and condition of the bridge to be maint.i. . d 

Given a bridge in perfect condition the proper care of thU 

bridge meant merely to keep It in as good condition 1- r 

was tbe day It was put up. The means adopted to !» 

this must depend upon conditions, but above all other 

things the inspections should be frequent and thorough. 

One of the most important matters was to keep the iii. ul 

well painted, and in painting much of the buco-sh de¬ 

pended upon seeing that the meUl was carefully cleaned 

to receive the paint. With refrigerator cars venting thi ir 

brine at various points the only successful method of 

protecting bridges from the drippings was to provide a 

water-proof decking over the metalwork. Should th 

car vents be placed so as to discharge midway between th ■ 
rails, as had been suggested, the construction of a simple 

gutter to catch the brine and carry It away would per¬ 

haps be sufficient. It was considered, however, that the 

proper solution of the problem was to provide the i-ars 

with reservoirs large enough to hold the brine until dis¬ 
charged at regular stations. 

In discussing this report Mr. J. P. Snow (B. A .M.) gave 

the Interesting Information that his company was building 

a portable sand blast plant to be used In cleaning iron 

bridges for repainting. This plant had not yet been put 
in operation. 

Turntable Construction. 

This was one of the most complete and carefully pre¬ 
pared reports presented at the convention, but, on account 

of its length. It is not included in this report of th,- pro¬ 

ceedings. Such parts , of the report as are of principal 

general value will be abstracted In a future issue of En¬ 

gineering News. There was no discussion of the report. 

Subjects for Convention of 1809. 

The following list of nine subjects were selected for 

special committee reports at the convention to be held iu 
Detroit, Mich., In October, 1869; 

(1) Most Economical Method ot Painting Railway 
Bridges and Buildings and Best Materials to t'se. 

(2) Life of Different Kinds of Timbers in Bridges of 
Various Kinds and Advisability of Protecting It from the 
Weather. 

(.1) Best Method of Constructing and Maintaining High¬ 
way and Farm Crossings. 

(4) Best Practical Sanitary Arrangements for Local 
Stations Where There Are No Water and Sewer Systeins. 

(5) Beet and Most Economical Plant for Pumping 
Water. 

(6) The Necessary and Kinds of Tools for the Equip¬ 
ment of a Gang of Bridge Men. 

(7) Best Snow Fence, Stationary or Portable. 
(8) Protection of Fire in Railway Buildings. 
(9) What Repairs Can Be Made to Metal and Wooden 

Spans Without the Use of Falseworks and How Can They 
Be Made Safely? 

Election of Officers. 

The following officers were elected by the Association to 

serve during the ensuing year: President, J. H. Cummin, 

Long Island R. R., Long Island City. N. Y.; First Vice- 

President, Aaron S. Markley, Chicago A Elastern IllinoiB 

R. R., Danville, III.; Second Vice-President, C. C. Mal¬ 

lard, Southern Pacific Ry., Algiers, La.; Third Vice- 

President, Walter A. Rogers, Chicago, Milwaukee A St. 

Paul Ry., Chicago, Ill.; Fourth Vice-President, J. M. 

Staten, Chesapeake A Ohio Ry., Richmond, Va.; Secre¬ 
tary, S. M Patterson, Boston A Maine R. R., Concord, 

N. H.; Treasurer, N. W. Thompson, Pittsburg, Ft. Wayne 

A Chicago Ry., Fort Wayne, Ind.; Executive Committ)-e, 

W. S. Danes, W. A. Eggleston, R. L. Heflin, F. W. Tan¬ 

ner, A. Zimmerman and J. H. Markley. 

Third Day. 

The third day of the convention was devoted entirely to 

sightseeing, and a number of excursions were taken to the 

historic places about tbe former Confederate Capital. 

Exhibits. 

Comparatively few manufacturers of railway supplies 

made exhibits at tbe convention. Among tbe exhibitors 

present, however, Fairbankit, Morse A Co., of Chicago, 

showed a gasoline engine air compressor and pumping 

plant, tbe compressor being operated in connection with 

pneumatic drills, chippers. hammers and other tools of the 

Chicago Pneumatic Tool Co. Another exhibit of spei'lal 

interest was an Improved form of gasoline motor railway 

velocipede, made by tbe Bheflleld Velocipede Car Co. Th- 

.Norton Jack Co. showed several forms of its well-known 

ball-bearing Jacks for Heavy bridge work, and a number of 

other Arms had catalogues and other trade literature and 

personal representatives preaeiv' 
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