
ENGINEERING NEWS. October 20, 1898. 241 

enqineerinq news 
AND 

AMERICAN RAILWAY JOURNAL. 

VOL. XU. No. 16. 

TABLE OF CONTENTS. 

ENGI.NEERINO .news of the W'EEK.241, 255 

The Failure of the Snake Ravine Dam, Turlock Irrl- 
cation District. Cal. (Illustrated) .. 

Progress on the New Croton Dam (with full-page 
Dlate and other illustrations) .vv- 

A .New Rail Splice and an Anti-Creeper for Steam 
Railway Tracks (illustrated). 

The World’s Coal Trade...••••-- 
A Direct Reading Power Gage (or Steam Engines (11- 

Counai^ReporV on the Street Railways of Chicago... 24|1 
.Mineral products of the United Sutes in !»•*.^4r 
Weather Report for September .. ‘ 
“siandard .Speciflcatlons (or Steam Boilers.—>1 
impulse Water-Wheels of Large Diameter (Ulus- 

trated) .. 
The -Machinery of Steam Vessels on the Great I.akes. 2.'>:5 
Progress on the Water Purification Plant at Albany, 

N Y (with full-page plate and other Illustrations). 2.’>4 
The Coast Signal Service During the War.2.V» 
Book Reviews . 

editorial notes. 248 
Defective Street Cleaning and Garbage Disposal In 

Chicago—Instruments for Continuously Measuring 
the Power of a Steam Engine—Corrections In Gen¬ 
eral Abbott’s Paper on the Panama Canal. 

EDITORIAL: 
Losses of Heat In a Steam Plant (Illustrated).241) 

letters to the EDI’TOR. 251 
Typhoid Fever In the Army—The Comparative Corro¬ 

sion of Iron and Steel—Laying out Turnouts and 
Crossings—Electro-Plating of Stones and Pebbles 
with Metal from Water Pipes. _ 

THE EIGHT-TRACK DRAWBRIDGE which is to cross 

• the Chicago drainage canal near Campbell Ave. Is meeting 

with continued delay and opposition. A review of the his¬ 

tory of this proposed great structure up to the final re¬ 

jection of plans for a swing bridge was given In our issue 

of April 7. Since then new bids have been received and 

a contract awarded to the Scherzer Rolling Lift Bridge 

Co., but an Injunction has now been granted to prevent 

this contract from being carried out. The chief engineer 

of the sanitary district estimated that the ultimate cost 

to the district, Including a capitalization (or payment to 

the railways of the cost of operation, maintenance, re¬ 

pairs and depreciation, would be about $915,00), as com¬ 

pared with $690,000 (or a bridge of the type proposed by 

Mr. C. L. Strobel. This latter design, however, is en¬ 

tirely new and provides (or a center pier 8 ft. wide, with 

two waterways 80 ft. wide, and the engineers of the rail¬ 

ways Interested estimate Its ultimate cost at $1,069,39.') 

instead of $(8)0,000. The Scherzer bridge would give a 
clear waterway of 120 (L (originally planned for 150 ft ), 

and would be in general similar to bridges now in suc¬ 

cessful operation in Chicago. In view of these facts and 

of a resolution adopted by the Trustees in favor of avoid¬ 

ing the use of center plets, the contract was awarded to 

the Scherzer design although two minority reports were 

presented In favor of the Strobel and Schinke designs. 

Suit was brought, however, to prevent the carrying out 

of this contract on the ground that the contract should 

have been awarded to Mr. Strobel as the lowest respon¬ 

sible bidder. The court has granted the Injunction, but 

based its action mainly upon the methods adopted by the 

district In Inviting bids. It was held (1) that the Trus¬ 
tees should have selected one of the designs In the Srst 

place, (2) that there must be a common basis for all the 

bids, and (3) that unless the design was selected in ad¬ 

vance the terms and conditions were necessarily incom¬ 

plete. On these grounds the court held that the award 

of the contract was invalid. The Trustees will appeal the 

case to the Supreme Court. 

failed to work, some rivets gave way and plates opened 

and the dock filled and sank on its side. The dock was 

raised, however, by an English engineer after considerable 

trouble owing to the mud in the harbor. The Spanish 

Government would doubtless dispose of this dock at a 

sacrifice under present conditions, and it is said that the 

harbor authorities of Kingston, Jamaica, are after it. 

Kingston now has a fioating dock of 3,000 tons capacity: 

this Havana dock has actually lifted an 8,900-ton ship, 

and can raise a 10,()O0-ton ship. The Spanish dock 

charges are excessive, as they amount to 45 cts. per ton 

for the first 24 hours and ‘25 cts. per ton for each sub¬ 

sequent ‘24 hours or parts thereof. 

THE GROWTH OF THE U. S. NAVY Is rapid at the 

present time, as ."5 warships are now under contract and 20 

are nearly completed. Of the ."Vi ships, 8 are first-class bat¬ 
tleships, 38 are torpedo boats and destroyers, 4 are mon¬ 

itors and one Is a heavy armored cruiser. Of the 20 nearly 

finished 17 have been launched and the other three will 

be afloat before the end of the year. Naval Constructor 

Hichborn, in a late report, says that the five battleships 

launched are respectively 68. 66. .55. 63 and 50% com¬ 

pleted. The cruiser “.Albany," bought from Brazil with the 

"New Orleans," is still under construction at the Arm¬ 

strong yard in England: work on her was stopped during 

the war, but the builders promise to deliver her within six 

months. .A number of the torpedo boats and destroyers 

contracted for are well on the way towards completion. 

A RIVAL NICAR.AGUA CANAL COMPANY is trying to 

obtain a concession from the Government of Nicaragua, 

according to recent press reports from Managua, the 

capital of Nicaragua. These state that Edwin F. Crogln. 

of Chicago, and Edwin Eycr and Frank J. Washburn, of 
New A'ork, are negotiating with President Zeloya and his 

Ministers with reference to obtainiag a new concession 

for an Interoceanlc canal. According to the same au¬ 

thority the Nicaraguan Government holds that the con¬ 

cession granted to the Maritime Canal Co., of Nicaragua, 

expires during the present month, the company having 

failed to begin active work on the' canal within the limit 

of time prescribed in its charter. The company claims 

however, that the charter does not expire until October. 

1899, and, further, that as Nicaragua has not furnished 

the police force which It agreed to provide to guard the 

company’s stores, property, etc., the company is entitled 

to a further extension of time. 

THE LOSS OF THE STEAMER “MOHEGAN" off the 

Lizard, England, on the evening of October 14. la one of 

the most serious marine disasters in recent years. The 

latest accounts state that 116 of the passengers and crew 

were lost, and only forty-five were saved. The vessel was 

bound from London to New York, and, as far as can at 

present be learned, when oft the Lizard, between The 

Manacles and the Lowlands, ran onto the rocks. Life¬ 

boats put off from the shore, and every possible effort was 

made to save those on board, but, owing to the extremely 

rough weather, only partial assistance could be rendered. 

The early reports stated that the engines broke down and 

that the vessel was blown ashore, but it now appears that 

she was out of her course. The “Mohegan” was a single 

screw steamer, 480 ft. long, 52 ft. beam and 30 ft. deep, 

with a carrying capacity of 8,500 tons and a displacement 

of 15,500 tons. She had stalls for 700 cattle, and was 

equipped to carry 125 first cabin passengers. She was 

built at Hull, and made her first trip In the summer of 

1897, being at that time one of the freight steamers of 

the Wilson & Furness-Le-yland Line. Later the .Atlantic 

Transport Line bought the Wilson fieet, includ'ng the 

"Mohegan.” 

PLANS FOR STORM SEWERS AT DENVER, estimated 

to cost $400.0tX). have been adopted, and contracts for the 

work will probably be let on Doc. L5. The largest sewer 

will be 81 Ins. In diameter. The plan contemplates the 

drainage of 2.100 acres of land at an ultimate cost of 

$l,0o0,ti00. Mr. S. N.. Wood Is President of the Board of 

Public Works. Mr. Harvey C. Lowrle, M. .Am. Soc. C. E., 
Is the designing engineer. 

A JOINT OUTLET SEWER for South Orange. Mil- 

burn. Irvington, a portion of Newark, and a number of 

other New Jersey municipalities la being Investigated by 

the places named. Mr. Alex. Potter, Assoc. M. Am. Soc. 

C. E., is making engineering studies for the scheme. 

THE MUNICIPAL ELECTRIC LIGHTING PLANT at 

Grand Rapids, Mich., will have the old-fashioned system 

of belted machinery instead of the more modern and more 

economical system of direct-connected machinery. This 

is contrary to the advice of the consulting engineers and 

duo to the interference of some of the local authorities 

who have no technical knowledge whatever, and whose 

interference will result In Incrt'ased expenditure on the 

part of the city. The plant as first designed by the engi¬ 

neers called for the direct-connected system, with en¬ 
gines running at 46ti revolutions per minute. The claim was 

made by some of the bidders, however, that only the 

Wlllans engine could make that speed, and only the 

Western electric dynamos were built (or the same spe«‘d. 
They therefore complained that there could be no compe¬ 

tition. In spite of the fact that the engineers showed a 

great economy for the direct-connected sj-stem the local 

authorities rej«led their advice and decided to advcrtl8<> 

for new bids under different apeclflcatlous. permitting of 

a very wide range of competition. While the former plan 

would have required a power bouse only 28 ft. wide the 

belted plant now decided upon will require a building .’’lO 

ft. wide. The cost of operation of the new municipal 

plant is estimated at $lCi per lamp (or even less when the 

number of lamps is Increased), while that of the old com¬ 

pany plant was $97 per lamp. The old tower system of 

lighting will be retained, but the lamps will be of the 

Adams & Bagnall enclosed arc type. The contract has 

been awarded to the Chase Construction Co., of Detroit, 

Mich., for $9«»,)g)(». This includes the pole line, 5))9 

lamps, Russell engines, dynamos and Babcock & Wilcox 

boilers with the Hawley down-draft furnace. Nagle & 

Ball, of Chicago, are the consulting engineers. 

ASPHALT PAVING IN NEW YORK, about which there 

is Just now considerable political controversy, is said to 

have cost nearly $1.66 per yard more, under .Mayor Strong's 

administration, than similar pavemtnt cost in other cities. 

The price paid in New Y'ork was generally about $3.10. 

and as low as $2..55 per yard. But the officials of the late 

Board of Public Works explain that with this price went a 

guarantee to keep the pavement in repair for 15 years with¬ 

out cost to the city. The city retained 36% of the con¬ 

tractors’ pay for five years, and then paid this balance In 

ten yearly iflstallmtnts. If the company failtd to make 

the repairs the city had them made, and charged the ex¬ 

pense against the monry retained. As a result the paving 

company could only figure on 70% of the contract price as 

ever coming to it. or $2.17 per yard. Practically all of 
the balance will be required to keep the pavement in re¬ 

pair for 15 years. To compare the $3.16, therefore, with 

work done in other cities with a shorter time-repair guar¬ 

antee or no guarantee at all, and with light street trafTic 

compared with New Y'ork, is evidently unfair. In New 

York other conditions also call for a relative higher price 

per yard. The grading of the street nquirts the removal 

of from 12 to 18 ins. in depth of soil, and to get rid of this 

dirt costs from 56 to 06 cts. (or every square yard of as¬ 

phalt laid. In other cities this cost may range from 8 to 

15 cts. Long hauls, high rental of real estate and high 

prices for labor also tend to increase the cost of paving In 
•New Y'ork city as compared with other cities. 

THE TRACK BLETVATION of the Chicago. Burlington 

& Quincy R. R. from Rockwell St. to W. 48th Su, will be 

done next spring. In the mean time the foundations and 

abutments are being put In (or the girder bridges of the 21 

subways which will be required. The distance is 2.8 miles, 

with four tracks throughout. Mr. G. H. Bremner is the 

engineer in charge of the work. The Chicago, Milwau¬ 

kee & St. Paul Ry. has some Very extensive and com¬ 

plicated track elevation now In progress at Junctions in¬ 

volving a large number of tracks and connecting T’s. On 

this road all the bridge abutments for subways are of 

inoDolitblc concrete, and the plate girders sre set in posi¬ 

tion by means of two cars with jib cranes, the cars being 

placed on each side of the subway and the girders being 

run out on cars on the trestllng which carries the tem¬ 

porary tracks. Mr. W. L. Webb Is the engineer in charge 
of track elevation. 

THE HAVANA FLOATING DRY-DOCK. Including Its 

elaborate machinery, is said to have cost ‘Spain about 

$4,660,600. It is capable of lifting a 10,000-ton vessel, 

and was towed from Newcastle-on-Tyne to Havana. At 

the latter point and during the tests of the dock un¬ 

skilful manipulation of the machinery by the Spanish en¬ 

gineers resulted In the sinking of the dock; some valves 

A RAILWAY COLLISION in England, in which an ex¬ 

press train ran into a freight train, which was switched 

across the main track, occurred on October 17. at Barnet, 

about eleven miles north of London. Nine persons were 

killed and thirteen were seriously injured, while a number 

of others received minor injuries. 

A WROUGHT IRON STAND-PIPE BURST at Waco, 

Tex., on Oct. 6. It is said that the pipe was full of water 

at the time, and that the break occurred midway In Its 

height. According to "The Manual of American Water- 

Works” for 1897, the Beli Water Co., to which the struc¬ 

ture belonged, had two pipes, one 20 x 80 and the other 

20 X 88 ft. 

THE Bl'FECT OF THE CHICAGO DRAINAGE CANAL 

upon the water supply ot St. Louis la again agitating the 

people of the latter city. It Is said that the St. Louis 

Board of Health and a committee representing the Mer¬ 

chants’ Exchange are discussing the possibilities ot fed¬ 

eral interference to prevent the use of the canal as de¬ 

signed; also that an attempt will be made to secure the 

co-operation of Illinois towns to prevent the use of the 

canal without proper dilution of the sewage with lake 

water. 

STREET CAR FENDERS are at last being introduced 

in Chicago after prolonged litigation between the railway 

companies and the city. The companies have fought sev¬ 

eral ordnances on legal technicalUies, and have made the 

long-disproved claim that the stop planks set across In 

front of the wheels were more efficient than any fenders 

on the front of the car. The North Side cars are now b< lng 

equipped with a fender composed of steel strips curving 

out in front of the dashboard and projecting over the 

track, but it is noted that In many cases the lower edge 
it set too high above the level of the paving. 

THE OPERATIONS OF THE ENGI.NEBR CORPS, 

U. S. A., during the war with Spain, w.ere reported upon 

to the War Investigation Commission by Gen. John 'ji. 

Wilson, Chief of Engineers, U. S. A., in answer to spo- 

clfic questions. Gen. Wilson said that the expenditure (or 

work on coast fortifications aggregated $1,821,506. Sub¬ 

marine mines to the number of 1,5.35 were planted in 28 

different harbors, together with all their cables, anchors 

and electrical connections. Including additional mines 

and accessories, force of skilled electricians, fleet of tugs, 

detachments of engineers, etc., the expenditures on a»- 

count of torpedo harbor defences amounted to about 

$1,661,000. 
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THE FAILURE OF THE SNAKE RAVINE DAM. 

TURLOCK IRRIOATION DISTRICT. CALIFORNIA. 

By J. B. Llpplncott.* 
The Turlock Irrigation District, located In the 

Han Joaquin Valley, in Stanislaus Co., Cal., U 
organized under the California law for the purpose 
of irrigating the seml-arid lands of the state. This 
law (known as the Wright Act) was passed in 
1HH7, and has been the subject of such endless 
litigation that it is sometimes referred to as “the 
Wright Litigation Act,” instead of the Wright Ir¬ 
rigation Act. It provides, in short, that a major¬ 
ity of freeholders living In any given neighborhood 
may define a "district” for purposes of irrigation. 

reached the 30-ft. level. The second dam went o..: 
when first tested, on June 14, 1898. The sec j.^d 
dam was built upon the wreck of the first, anl .. 
the same manner. 

Hydraulic mining in the ravine had deposltel 
“tailings” at the dam site. These were never r 
moved, or the bed-rock explored. A section f 
the dam is shown by Fig. 1. 

The plan of the work was to build up the Inw 
toe of the dam with scrapers and keep it all th- 
time at an elevation of 2 ft. or more above the re 
maining portion of the dam, as shown by tii 
lower dotted line, a b. Material was then washe! 
down with a hydraulic jet at the big cut or froir. 
the adjoining side hills of the basin and sluiced 
to the dam site in the natural water courses. 

The inclined shaft was built as the work pro 
gressed, its top opening being kept below th- 
lower dike, as shown at a, and above the line a b. 1 
was 2 X 4 ft. in the clear; the water carrying th 
earth in suspension would be stilled in the pond 
above a, deposit its load, and waste from its clai 
ified surface through the inclined shaft. The pur 
pose of the sand box, or vertical shaft, was an ad 
ditlonal waste to draw down the water level in the 
reservoir when desired. The result of this pro¬ 
cedure is obvious. The material from the bank 
instead of being carried in a homogenous mas^ 
as would have been the case if conveyed In a flume 
or large pipe from the working face to the dam 
segregated itself, boulders, gravel, sand and clay 
being progressively deposited from the cut to ih- 
dam. The basin was filled with many hundred 
yards of material that never reached the dam 
The material that actually got in place In the 
dam was a very fine clay or silt which could not 
drain Itself, and which remained slimy and slip 
pery until the dam went out. The dam was strat 
ifled throughout, layers of this silt in some way 
being followed by layers of pure sand. 

The first dam was constantly shaky and wet, 
vibrating when jarred. It slid out when 30 ft 
high. The effort was made to “use.more care”' 
in the second structure, but, in a general way, the 
same method of work was followed. The 
w aste box in the bottom of the dam was built 4x4 
ft, in the clear, of 2-ln. Oregon pine on two longi¬ 
tudinal G X 8-ln. stringers as sills. There were 
no corner or central bracings. When the dam 
reached a height of 40 ft. it crushed in this box 
and prevented its further use as a wasteway. 
The dam was then finished by hauling the mate¬ 
rial deposited above the dam into position with 
carts. The dam leaked’badly. With a few feet 
of water in the basin a stream of 1 cu. ft. per sec 
passed under the dam, issuing from the broken 
waste box. This at first ran muddy and carried 
considerable sediment. Later this water became 
less in quantity and clearer. This was caused by 
sluicing in material from the side hill, above the 
dam, which closed the pores in the debris above 
and under the dam. There was more leakage 
through the material that was dei>osited by cart.s 
than through the stratified material that was 
sluiced into position. 

It was optional-with the contractor whether he 
should put in a flume across the ravine or build 
the dam. When the dam was decided upon it is 
said that the contractor rejected the request of 
the officers of the district, both as to its location 
and method of its construction, and, therefore, the 
loss falls entirely upon him. 

The intake canal passes near the east end of the 
dam and a wooden box 4 x 4 ft. for a new waste¬ 
way was put in the west end of the dam 10 ft. be¬ 
low the top. The intake canal is located on a steep 
hillside. It soon leaked and sloughed off a piece 

' of the side hill immediately next to the dam, which 
then began to leak around that end. The waste 
box, which was also leaking, was then opened on 
the west end and washed out a large hole from 
the side hill an l dam on Its lower side. The dam 
was leaking at its foundation also. Attacked on 
both flanks and center, the entire structure gave 
way. It was pushed en masse down the ravine at 
a velocity of from (» to 10 ft. per sec., and thrown 
into the Tuolumne River. The total distance trav¬ 
eled was over 1,000 ft. It temporarily dammed the 
river to a depth of 20 ft. The Superintendent and 
two dogs were on the dam when It gave way. 
They all were carried entirely across the river and 
none of them hurt, though the Oman’s shirt and 

of the bonds. The central idea of common owner¬ 
ship of irrigation water by the consumers is a 
good one, but lack of proper detail has condemned 
the Wright Act as one of the blackest errors on 
our legal code. Defective engineering works and 
litigation directly reduces the market value of 
the district bonds, and, therefore, proportionately 
increases the actual cost of the work. 

Mr. L. M. Holt, Secretary of the convention of 
Irrigation districts, held in Sacramento, Jan. 6, 
1893, stated publicly that out of 38 irrigation dis¬ 
tricts then in existence, 19 reported having voted 
bonds to the extent of $ll,834,(kJ0. Out of this, 
bunds amounting to $2,(S22,(X)9 had been sold for 
cash and 9-.995,2(N) had been traded for water 
rights, making in all lf5,<>17,2UO of bonds dist>osed 
of, a little less than one-half the amount voted by 
the 19 districts. Thirteen other districts had 
voted bonds amounting to !M.942,0U0, none oi 
these being sold. These 32 districts which had 
voted bonds contained 1,830,7(59 acres, and the 
bonds averaged F9.1G per acre. The 38 districts 
then in existence contained 2,149,009 acres. Out 
of this number 28 districts, containing 1,515,594 
acres, had an assessed valuation of $39,982,849, 
the assessed valuation being thus $26.38 per acre. 

Such a district is the Turlock, and from this pre¬ 
lude the two failures of the Snake ravine dam, de¬ 
scribed below, may be largely explained. The 
“District” contains 170,210 acres, and has voted 
$1,200,000 in bonds for the construction of its 
works. A contract was given for the delivery of 
the water by the contractor to the “District,” and 
at his own cost, to make good all failure in the 
works. 

The purpose of the dam across Snake ravine was 
to save the construction of 1,500 ft. of side hill 
canal and flume. The canal, with a capacity ot 
1,500 cu. ft. per sec., is designed to discharge into 
the basin above the dam, which basin would act 
as an enlarged section of conduit. At the western 
upper end of this reservoir the canal passes 
through a divide with a maximum cutting of 50 
ft., and length of 800 ft. The material was an 
auriferous gravel in sizes from 1 in. to 2 ft. in 

FIG. 1.—Improper Use of the Hydraulic Method of 
Dam Building—Turlock Irrigation District, Cali¬ 
fornia. 

submitting their proposition to the County Board 
of Supervisors, who may then at their discretion 
call an election at which officers and bonds are to 
be voted for by all electors residing within the de¬ 
fined limits of the district. The bonds require a 
two-thirds vote to carry. These bonds, when 
passed, become a first lien on all lands. The offi¬ 
cers, who are usually local farmers, or store-keep¬ 
ers. administer all finances and physical features 
of the district without any supervision save by in¬ 
junction of the courts. They decide on the legal¬ 
ity, quality and quantity of the water supply and 
the character of all works. Engineers and attor¬ 
neys are employed by the district, but the direct¬ 
ors pass the final judgment on all points. Land¬ 
holders on the outer edges of the district may ba 
excluded upon request, but no holder residing en¬ 
tirely within the lines can withdraw. The bonds 
frequently aggregate $20 to $.‘{0 per acre, and a 

FIG. 2.—PROPER USE OF THE HYDRAULIC MET HOD OF DAM BUILDING—LA MESA DAM, NEAR 

SAN DIEGO, CAL. 

diameter, imbedded in red clay with some sand, 
in original position it is extremely firm and im¬ 
pervious, standing when mined for years in walls 
nearly vertical, as high as 50 ft. A hydraulic 
mining canal of 24 sec. ft. capacity, 100 ft. above 
the grade of the Irrigation canal and one-fourth 
mile distant, furnished existing conditions which 
were ideal for the construction of an earth dam by 
the hydraulic process. 

The plan was to make the dam from material 
from the big cut. The opening to be closed is 294 
ft. long and 04 ft. maximum central depth. iThe 
top of the dam was 4 ft. above the maximum 
water line. The top width was 12 ft., and the 
slopes between 1^ to 1 and 2 to 1, which Is lighter 
than is called for In good practice. The first dam 
was built in 1893, and went out when It had 

failure of the enterprise means the ruin of all 
Interests. In a few cases where the districts have 
exchangiHl bonds for existing plants the result ha.s 
been satl.sfactory, but in over 90% of the districts, 
lack of judgment and endless litigation with large 
landholders has blighted all hopes. It would be 
as reasonable a proposition to give the ordinary 
granger a surgeon's knife and tell him to operate 
in a dissecting room as to be a combined banker 
and engineer over works that cost hundreds of 
thousands of dollars. If this work must be done 
in a communistic way, it should surely be under 
a very strong state financial and engineering su- 
l»ervl8ion, which should ensure; (1) The rejection 
of enterprises without physical merit; and (2) 
upon endorsement by the state the full face value 

•U. S. Geological Survey, Los Angolas, Cal, 
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together with the main dam, form a continuous 

masonry wall across the valley. 

The contractors for the dam complete are Cole¬ 

man, Breuchaud & Coleman, of New York city. 

The preliminary estimates of quantities, together 

with the engineers’ estimates of unit prices and 

the contractors’ bid for the work, are reprinted 

frorh our issue of Sept. 8, 1S02, as follows: 

Ehig'rs Contract 
Quautitle.t. . ea- ,-price.-, 

timate. Rate. Amount. 
Excavation: 

Soil and placing_ ‘.’.(hio cu. yds.f0.35 fO..’iO fl.OO 
Karth.“ “ ..V> .61 
Earth.vert. trenches .•{.".(Hio “ " 1.‘25 .!« 3.3.‘i.')0 
Rock .;{oo.o0o ■■ “ 686.000 

Sodding . lO.ooo “ " ..30 .30 3.000 
Refill and embnkmnt.fXNl.otHt “ •• ..30 .25 225,000 
Earth hauled. 3%_150.000 " “ .009 .0(y75 1.12.3 
Permanent timbr wrk 2oo M. ft.. .40.(K) 40.00 8,000 

Tongued & grooved. 12*) “ “ 4.3.iX> 45.00 5.4<Ni 
Crlbwork . S.tHk) cu. yds. 2..30 3.(X) 24,000 
Portland cement . ... 1.000 bbU.... .3.00 3.00 .t.oOO 
Concrete (Am. cemt.). Ht.OOO cu. yds. 4.50 4..55 45,500 

(Portland cement) . 3,0<K) " “ 5,!t4 (loot! 18,01.8 
.Masonry: Brick . 2.0<K> " " 12.01 10.t«» 20.000 

Block stone . 2.5(K) “ “ 15.00 15.00 .37..5tK) 
(Iranlte dim. stone. 2.500 “ " :iO.OO ;t5.00 87..5(N» 
Facing stone . 24.000 “ “ 15.00 1.3..30 324,00t» 

Rubble; Dry. 12.000 “ “ 2.50 2.50 30,(X)0 
(Am. cem., 2 to 1). .470,(M)O " " .5.00 4.05 l,iMk3,.50o 
(Port, cem., 2 to K. 30,0(H> “ " 6.60 5..346 lf,0.,380 
(Port, cem., 3 to 1). 50,000 •• •• 6.<H) 4.m4 247,0.50 
Riprap. .5.000 " “ 1 .50 1.75 8,7.50 
Broken stone. lO.'HIo “ “ 1.50 1.50 15.<H)o 
Face work (or rubble. 15,000 sq. (t... .30 .4(» 6.0(Kj 
Face dressing: 

Fine ham'r'd (6-cut) 22.000 “ " .75 .05 14,300 
Rough pointed. 12,00<( •' " .40 .40 4,800 

Highway fence . 8,000 lln. ft. . ..5(.» ..50 4,(100 

The final estimates thus far, as compared with 

the preliminary estimates, indicate an increase in 

earth excavation and masonry, and decrease in 

embankment and earth excavation in verti(ai 

trenches. 

The new dam will have a storage capacity of 

about 32.000,0<)0,()()0 gallons, giving, with the 

other reservoirs completed, or under construction, 

a combined available storage capacity of about 

72,000,0(10,000 gallons. The drainage area tribu¬ 

tary to the new reservoir is about .'iOd sq. miles, 

and the run-off for the driest year from 1S7<) to 

1895, inclusive, was about 15 ins. in depth, or 700,- 

000 gallons per sq. mile. If none of this were lost 

it would afford an average minimum dally supply 

of about 250,00(1,000 gallons. With the new stor¬ 

age completed the average daily supply in a dry 

year will be 280,000,000 gallons. 

El. 210. 

%f'| iim. b^rfiow 

hydraulic process elsewhere. The method is weH 
described under “Reservoirs for Irrigation.’’ 
XVIII.. Geological Survey Report, by Jas. D. 
Schuyler, M. Am. Soc. C. E. Fig. 2 shows the 
construction of La Mesa dam. near San Diego, by 
the hydraulic process. This work has proved both 
peon .mical and efficient and shows the proper 
method of handling the material. In this case a 
elay and gravel soil Is being stripped from a hard 
pan and conveyed through an iron pipe to the dam 
site. The sluicing stream is so located as to erode 
rapidly, the clay and gravel and this material is 
also thrown into it by plowing and picking. The 
feature of this class of work Is its economy, and 
when well done it should produce the very best 
class of earthwork. The method Is being used ex¬ 
tensively in the far Northwest in putting in large 
railroad fills at a cost of from 3 to 10 cts. per cu. 
yd., depending largely on the location and quan¬ 

tity of the water supply. 
.\s an interesting demonstration of how not to 

,lo it, the history of the Snake ravine dam is 

unique. 

PROGRESS ON THE NEW CROTON DAM. 

(With fu’.l-page plate.) 

.After nearly six years of work on the part of 
the contractor for the new Croton dam, some por¬ 
tions of the masonry of the main structure are 
now up to a point slightly above elevation 50, 
about the original bed of the river. All of this part 
of the work has reached the zero level, or average 
mean tide at Sing Sing, 30 miles from New York. 
.Although the masonry already built is 140 ft. in 
maximum height, the working levels are still 
spoken of as “the hole.” In Its greatest cross- 
section this immense dam will be 290.8 ft. high 
and 216 ft. wide at the base. These figures ex¬ 
ceed the preliminary designs, owing to the fact 
that it was necessary to go deeper at one or two 
points than had been expected, the maximum 
depth reaching elevation — 80.7, or 130.7 ft. below 
the old river bed. A total of about 270,000 cu. 
yds. of masonry had been laid up to Aug. 1, 1898. 
.All but about 1(X) ft. of the foundation for the 
heart-wall was in place when a representative ot 
the editorial staff of this Journal visited the dam 
on Aug. 23, and only some 250 ft. of the founda¬ 
tion for the spillway were still lacking at that 

time. 
A typical section of the dam, showing the depths 

of the rock excavation at various points, is shown 
by Fig. 1. Views of the work at different stages 
of its progress since the beginning of 1896 are 
shown by Figs. 2 to 5, Inclusive. 
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FIG. 1.—SECTION OF THE NEW CROTON DAM 

A full illustrated description of the new Croton 
dam was published in Engineering News for June 
2. 1892, and the detailed bids for the structure 
were given In our issue of Sept. 5, 1892, un¬ 
der “Contract Prices.” For the convenience of the 
readers of this article some of the information in 
these earlier issues will be repeated here. The 
new dam is located about 3.1 miles below the orig¬ 
inal Croton dam. and 3% miles above the point 
where the Croton River discharges Into the Hud- 
.“on. The dam site, in relation to the Ooton 
drainage area, was shown in our issue of Nov. 

ISJM). The dam is divided into three parts: (1) 
A masonry structure about 796 ft. long and 18 ft. 
wide on top; (2) an earth embankment with ma¬ 
sonry heart-wall Joining the masonry at the south, 
*ome 5U0 ft. long; and (3), a masonry spillway 
about 1,050 ft. long, nearly at right angles with 
th« main dam. The heart-wall and spillway wall. 

The reservoir formed by the new dam will be 
about 18 miles long, overtopping the crest of the 
overfall of the old Croton dam to a depth of about 
30 ft, and that portion of the old aqueduct be¬ 
tween the old and the new dams to a depth ot 
about 35 ft. above the crown of the arch. It is 
desired to send water back to the new’ gate-house 
at the old dam, through this submerged portion of 
the old aqueduct. In order to prevent the lower 
portion of the lake from becoming a dead end. 
This raises the question of the effect upon the old 
aqueduct embankment of lowering the lake so as 
to expose the embankment after it has been 
Hooded. ’The subject is now being studied. There 
has been talk of reinforcing the old embankment 
and of laying pipes In this stretch of the aque¬ 
duct. 

The principal change in the original plans for 

the new dam has been the making of the masonry 
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portion some 115 ft. longer, and the consequent 
shortening of the earth embankment. This was 
due to a variety of reasons, one being the desira¬ 
bility of decreasing the height of the embank¬ 
ment, and another to limit the heart-wall to the 
stretch of hard pan reaching to bed rock. Where 
the hard pan has been found it has been a most 
excellent material in which to place the heart- 
wail. The masonry throughout the whole struc¬ 
ture, it hanlly seems necessary to say, is carried 
down to the solid rock. 

In backfilling about the heart-wall every stick 
of timber is renutved and the hard pan material 
replaced In 4-ln. layers, wet and ramnred. At first 
6-ln. layers were u.sed. but great care is necessary 
to prevent the material from becoming Jelly-like, 
and the 4-ln. layers have been found to give th*" 
best results. 

The immense trench to rock bottom for the fo\in 
dations of the dam was excavated by means of 
steam shovels, the spoil being removed In cars on 
light railways. The stone for the masonry Is a 
very heavy dark granite weighing 1.S5 lbs. per cu 
ft., quarried about IH miles above the dam. The 
sand for the cement mortar Is obtained from thf 
old river bed about a mile above the dam. Nat¬ 
ural cement Is being used for the rubble work 
composing the bulk of the masonry, and Portland 
cement may be used for the facing stone, the parts 
being 2 to 1 and 3 to 1. respectively. No faced 
stone has yet been laid on the main dam. 3'hc 
masonry is being carried up in benches about 1.5 
ft. high, the approximate elevations on Aug. 23 
being O in the center, 45 ft. at the north end, and 
60 ft. at the south end. The faces are now being 
stepped by courses, but so as to bring the step.s 
entirely outside the neat line of the cross-section 

In laying the masonry every block is lifted at 
least once. This gives an Impression of the stone 
on the bed, and allows the latter to be dressed up 
as needed. Most of the masons have worked on 
the other dams, built In the drainage area by 
the Croton Aqueduct Commission. Many of them 
are Italians. In exceptional months the masons 
have averaged nine cu. yds. of masonry per day 
per man for entire months. Nearly all the rock 
is brought_to the works on light railways located 
on each side of the dam, being shifted from the 
cars to the benches by derricks and also put in 
place by derricks. There are three cableways ex¬ 
tending the length of the dam, one a Lldgerwood 
and the other two, Trenton. These are used prin- 
cii ally for handling sand, cement and apawls, 
and for shifting the derricks, being especially 
handy for the latter work. 

Work Is carried on by night as well as by day. 
the night shifts working on back-filling. The 
back-filling against the main dam Is kept well 
wetted. Thus far It has not been rolled or tamped, 
but it will be later on. 

Most of the water encountered has been on the 
upper side of the dam. This Is lifted over the 
masonry by means of centrifugal pumps, where It 
and the water from below is repumped to the new 
river channel. For the second pumping three 4.- 
OOO.OiKi-gallon Worthington pumps have been pro¬ 
vided. but except after rains one of these Is able 
to handle all the water upon emergency. A num 
her of springs have been struck, one being a ver> 
large one. These have all been piped and eventu¬ 
ally the pipes will be filled with grout. 

The river has been diverted from Its old channel 
by means of dams of earth and crib-work and a 
masonry wall. The new channel Is 125 ft. wide, 
and during one freshet was filled to a depth of 
about 11 ft., the rate of flow being about 9 or 10 
miles an hour. 

A feature of the gate-houses at the new dam is 
Iron guides for the step planks, formed of chan¬ 
nels, with exterior plates or webs to bind them 
into the masonry. It has been found'that the 
heavy stop planks sometimes catch’on the Joints 
of the ordinary granite grooves. 

Mr. Alphonse Fteley, Pres. Am. Soc. C. E., is 
Chief Engineer of the Croton Aqueduct Commis¬ 
sion. Mr. Charles S. G<twen, M. Am. Soc. C. E., 
is the Division Engineer in charge of construction 
at the new dam, and Mr. B. R. Value is Assistant 
Engineer on th« work. We are Indebted to each 
of these gentlemen for courtesies and aid extended 

in the prepartlon of this article. 

r 
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A NEW RAIL SPLICE AND AN ANTI-CREEPER FOR 

STEAM RAILWAY TRACKS. 

We illuetrate herewith a new rail-joint which 
haa recently been put Into use on the Pennsyl¬ 
vania Railroad, and which seems to possess in an 
unusual degree the strength, stiffness and sim¬ 
plicity of construction which are now generally 
recognized to be the essential features of a suc- 
c-ssful rall-Jolnt. 

As every engineer who has given attention to 
the rail-joint problem knows, the perfect rail-joint 
must give to the two ends of the rail which It 
holds the same stiffness to resist transverse stress 
that is possessed by the rail itself. The common 
angle-bar joint cannot secure this, by reason of 

Fig. 1.—A New Rail Joint. 

A. Bonzano, M. Am. Soc. C. E., Inventor. 

the limit of height by the distance between the 
head and flange of the rail; and most Inventors 
of improved rail-joints have sought to give addi¬ 
tional support to the rail In some manner. The 
joint shown herewith embodies one of the simplest 
and most effectual plans of strengthening the 
angle-bar that has ever been devised. It is also 
so designed to be simple and economical in manu¬ 
facture, and to give the greatest strength with the 
least material employed. The two parts forming 
the splice have a combined section from to :{0% 
greater than that of the rail to be spliced, and 
the parts are rolled in practically the same form 
and in the same manner as the ordinary angle- 
bar, except that the flange of the bar is made 
about ins. wider than usual. After it is rolled 
and cut into proper lengths, the plate is reheated 
and is then pre.ssed by dies into the form shown in 
the lllu.stration. The result is a largely Increased 
bearing on the tie, and a deep and strong truss 
under the rail-joint, with gusset-plates connecting 
the depending flange and the horizontal, or bear¬ 
ing flanges. The value of this gusset-connection 
is especially marked, as it obviates all danger of 
the movement of the depending flange, either in¬ 
ward or outward, under applied loads; as has oc¬ 
curred in somewhat similar splice-plates where 
the lower flange was simply cut twice and turned 

Fig. 2.—Device for Preventing Rails from Creeping. 

Designed by A. Bonzano. 

down. This splice is simple, strong, economical 
and rigid, with single parts only for each splice- 
plate. There are no bolts or parts under the joint 
to be manipulated; a feature that will bj appre¬ 
ciated by all trackmen. 

This rail-splice has now been in regular service 
for some months on three miles of the main line of 
the Pennsylvania R. R., west of Harrisburg. Pa.; 
and Mr. Joseph T. Richards, Engineer of Main¬ 
tenance of Way, authorizes the statement that 
trains run so smoothly over this section that the 
rail-joints cannot be noted. Computations show 
that this joint has l.ttS% of the stiffness of the 
rail itself; or, in other words, is somewhat stronger 
than the rail, and the rail is thus practically con¬ 
tinuous. It Is also shown that a track equipped 
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with 70-lb. rail and this splice is equal in service 
to an 80-lb. rail fitted with the ordinary angle-bar 
splices. According to Mr. Richards the ordinary 
angle-bar joint is only from 28 to 32% as strong 
as the rail. 

The creeping of rails under traffic presents an¬ 
other serious railway problem that has not yet 
been satisfactorily solved. But that some efficient 
method of preventing this creeping is imperatively 
demanded is made evident in battered rail-heads, 
wear and annoyance of jolting over open joints, 
and in the derailments caused by the vertical or 
horizontal deviation from track line resulting from 
the crowding together of rails under this creeping 
movement. 

In the anti-creeper here described, the Inventor 
proposes to firmly anchor each rail to the road¬ 
bed; where it is free to contract or expand within 
its own length, but cannot “creep,” or concen¬ 
trate at any one point the movement of a large 
number of rails. It is this latter feature that 
causes all the trouble. The device is so simple 
that it is remarkable that it has not been sooner 
applied. It is a metal bar, about 2% x %-in., of 
sufficient length to be spiked, or secured by screw- 
bolts, to two cross-ties, preferably, with one tie 
intervening. The middle of this bar is bent at 
right angles to the ends, so as to fit the web of 
the rail, and it practically forms a bracket with 
either half acting as a strut or a tie according 
to the direction of the stress. The crossties em¬ 
bedded in the ballasted roadbed form a firm an¬ 
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As to comparative cost per ton at th- mine 
the United States delivers the coal at the ch apest 
rate, the figure being about ?1.14 per ton The 
same cost for the United Kingdom is 51I 4(i; Ger¬ 
many, $1.66; France, $2.08; Belgium, $1.82; Japan. 
$1.20; and the average cost in Australasia i.- Sl.nj 
per ton. From these figures the “British Trade 
Review” expects that the United States, n iwith- 
standing the distance to the seaboard and local 
demand, will be able to send huge quantities to 
foreign countries. In 189(i the excess ann iint of 
coal exported to other countries was as follows; 
From United Kingdom, 44,587,000 tons; from Ger¬ 
many, 6,122,000 tons; from Belgium. 4.(i1'<(khi 
tons; from United States, 2,337,000 tons; from 
Japan (1895), 1,805,000 tons; from New S. uth 
Wales, 2.474,(K)0 tons, and from Natal, Ou.iiOi 
tons. 

The consumption of coal per head of population 
is, of course, largest in the countries where steam 
traction and machinery are most used. Hut in 
France the average consumption seems very 

FIG. 3.—DETAILS OF BONZANO RAIL JOINT FOR 85-LB. RAIL. PENNA. R. R. 

chor, and the advantages claimed are that the 
distances between the rail-heads will be uniformly 
maintained; no bending or shearing of the splice- 
bolts is possible—and this alone would compensate 
for the cost of the bars; the rails cannot crowd to¬ 
gether, and they will remain in position at frogs, 
switches and cross-overs, on draw-spans, trestles, 
etc., exactly as they were originally placed by the 
trackmen with much labor. The purpose of the 
anti-creeper is to save wear in track material, to 
decrease track labor, and to obviate as much as 
possible the danger from derailment from creep¬ 
ing rails. 

According to estimates submitted for applying 
this anti-creeper to five miles of track on the 
Pennsylvania Railroad, the cost for one rail is 50 
cts. As there is practically no wear, the life esti¬ 
mate is placed at 20 years, and the annual cost is 
thus Ui'i cts.; and as the scrap is worth 20 cts., the 
actual cost of the anti-creeper may be put at IVt 
cts. each for one year. In other words, the claim 

is made that for 1% cts- PCf tnt*® Pe*" •‘slls 
may be kept in their original and exact position, 
and the many troubles and expenses Incident to 
creeping may be practically eliminated. 

Both the rall-spllce and the anti-creeper above 
described are the Invention of a well-known civil 
engineer, Mr. Adolphus Bonzano, M. Am. Soc. C. 
E., 3.31 South 18th St.. Philadelphia, Pa. 

THE WORLD’S COAL TRADE. 

From a statement recently issued by the British 
Board of Trade, the following figures are taken 
relating to the world's production and consump¬ 
tion of coal, from 1883 to 1896. In the latter year 

small for a country so far advanced in civilizatiun; 
it is only .98 ton per head, as compared with 2.t'M 
tons in Belgium, and 3.82 tons in the United King¬ 
dom. The consumption is not noted for the United 
States; but, deducting the export and taking the 
population at as much as 75,OtM),flOO^ the aver.ige 

Would be 2.25 tons per head. 
An important development of the coal trade is 

having a place in the far East. Including the out¬ 
put of Chili and the British export of coal to the 
east of Cape Horn and west of the Cape of Good 
Hope, the East is now consuming nearly ‘J.'i.iiiHi.- 
(KK) tons of coal annually. Indian coal production 
is rapidly increasing, and some of the Assam coal 

is said to be quite as good as the best English 
steam coat, and the cost of raising is about one- 
half of the English cost. The Japanese coal de¬ 
posits are not very extensive, and their competi¬ 
tion in the Eastern market need not be greatly 
feared by England; and the manufactures of 
that country are Increasing so fast that coal is 
even now high in cost in that country. But there 
are great, undeveloped possibilities in China and 
Siberia. On the Trans-Siberian railway ifty 
groups of workable coal deposits are reported 
upon, and the output in Eastern Siberia, par¬ 
ticularly from the Amour valley, is now ab mt 2 - 
0(K),(KX) tons annually. In China, a British syn¬ 
dicate claims a concession, in the Shansi district, 
for a coal field 250 miles long and 40 miles w:de; 
and by its side are immense deposits of brown 
hematite and spathic iron ores and an abundance 
of limestone. The development of these deposits 

would enormously effect the evolution of industry 
in the far East, and ha^e a marked effect upon 
economic and industrial conditions in Great Brit¬ 
ain, says the “Review.” 
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shutter device). The steam jet Issuing from C 
strikes the turbine wheel at P with a force which 
is directly proportional to the pressure in the 
working end of the cylinder. At the same lime a 
jet is issuing from H, Hi being closed, but here 
the pressure is that on the exhaust side. The re¬ 
sult of these two opposing forces is a force tending 
to turn the turbine di.sk at a velocity which is at 
all times directly proportional to the effective 
pressure in the cylinder. 

The disk is made of a weight sufiiciently light 
to readily respond to the series of impulses and 
yet heavy enough to have sufficient inertia to in¬ 
tegrate the Impulses and maintain an approxi¬ 
mately constant velocity, when the impulses are 
of equal value. In fact the turbine wheel plays 
exactly the same part as the flywheel of an en¬ 
gine, the speed of which, were there no governor 
upon the engine, would be a measure of the mean 
effective pressure. To prevent racing, and at the 
samp time to put a constant load upon the tur¬ 
bine a fan consisting of several radial blades is 
mounted upon the turbine shaft (Fig. 2), but in 
a separate compartment. Directly in front of the 
load fan. but in no way connected to it. is another 

dampening device prevents any sudden movement 
of the fan and needle. 

In calibrating the Instruments at tlie factory, 
two compressed air tanks are employed, one sup¬ 
plying each pair of noz'zles. The air is com¬ 
pressed in these tanks by electric motor-driven 
compressors and a calibration c.an be made for any 
dt sired range of pressures. The scale on the dial 
can be graduated for indicated horse-power, or in 
the case of constant speed engines the scale may 
be marked for mean effective pressure on an inner 
scale, and the horse-power for various pressures 
marked on an outer scale. t>ther methods are pi>s- 
sible and will suggest themselves. 

The measurement 01 me power aeveiopeu oy a 
steam engine has always been a difficult operation, 

nd is rarely a completely satisfactory one, in¬ 
volving, as it at present does, a series of opera¬ 
tions. each one contributing a small error to a' 
total which amounts sometimes to a considerable 
figure. Several ingenious integrating indicators 
have t'een devised to measure the total work done 
over any period of time. One of the most success¬ 
ful >\a.s described in Engineering News of July 28, 
l.Sjis Practically all of these instruments depend 
up m the elasticity of springs and the use of pis¬ 
tons and there are several mechanical limitations 
which restrict the use of these devices. For in¬ 
stance. it is not mechanically practicable tooperate 
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Device Dampening 
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Fig. 3.—View of Engine with Atwood Power Gage 
Attached, Showing the Size of the Instrument. 

•Open to 
Bxhaust Turbine 

In installing the instrument it is advisable to 
employ a 3-way cock at each end of the cylinder, 
and also in the pipe leading to the exhaust pii>e. 
This will permit the testing of load distribution 
and the use of an ordinary indicator for valve ad¬ 
justment should it be desired. 

The possibilities and utility of the instrument 
are brietly as follows; It will enable an accurate 
and complete log of station operation to be kept; 
it forms a check upon the condition of the engine 
and will enable the efficiency of the plant to be 
easily determined and maintained; it forms a con¬ 
stant indication of valve setting, and will at any 
time show the distribution of work between the 
several cylinders or between the ends td the same 
cylinder. In the case of a condensitig engine the 
operation of the gondenser can bo te.sted. Fric¬ 
tion loads and the power required to run any one 
or several machines can also be readily deter¬ 
mined, absolutely no skill being required, a.s the 
operator has only to open the valves and note the 
dial indication. 

Several of these power gages have been in con¬ 
tinuous operation on the engines of the I'eoi)les’ 
Elec. Light & Power Co., at Orange. N. J., for 
the past 18 months, during which time 
comparisons with indicator cards show a va¬ 
riation of less than 1%. Another Instru¬ 
ment is at present in use on a high speed 
engine in the New York Telephone Building, 
1.^ Dey St., New York city. The principal duty of 
this engine is to drive a generator furnishing cur¬ 
rent for several Sprague electric elevators, and a 
rough and ready check upon the power gage is af¬ 
forded by comparing it with the switch-board 
ammeter. As the load is increased or decreased 
both needles swing out slowly in perfect unison. 

This ingenious instrument is the invention of 
Mr. G. F. Atwood, of the Atwood Power & Speed 
Gage Co., 95 and 97 Liberty St., New York. We 
are indebted to him for the Information and draw¬ 
ings from which our description and Illustration 
have been prepared. 

Turbine 

Fig. 1.—Diagram Illustrating Principle of Operation 
of the Atwood Power Gage. 

ccntinuously an indicator spring through Its en¬ 
tire range of elasticity without permanent set or 
crystallization; neither Is It practical to operate 
a piston within a cylinder with a constant co¬ 
efficient of friction. In the device referred to in the 
title of this article, a radical departure- has been 
made and an entirely new principle is employed 
for the meaurement of the pressure in the cylinder. 
For purposes of explanation It may be spoken of 
as a steam turbine driven by a steam jet whose 
pressure is the same as, or directly proportional 
to, the working pressure in the engine cylinder. 
This will be clearer if Fig. 1, a diagrammatic illus¬ 
tration, is examined. The cylinder represented 
may belong to any kind or make of engine, the de¬ 
tails of construction or valve mechanism playing 
no part so long as there are the usual Indicator 
taps, represented in the figure by A and B. From 
these, short curved pipes lead into the back of the 
instrument, which is placed beside the cylinder at 
a convenient height for observation. 

Inside the Instrument case the pipes just men¬ 
tioned terminate in four nozzles, H Hi and C Ci 
shown in Figs. 1 and 2, and just back of the noz¬ 
zles is a metal disk mounted upon a shaft and 
nicely balanced on ball bearings. This disk is 
provided with a series of thin radial blade^ set 
perpendicular to Its surface. The nozzles I* Hi 
C Cl are set at an angle, as will be seen in Fig. 1, 
and are Inclined towards the turbine wheel, as 
shown in Fig. 2, so that the steam jets impinge 
at the two points P and Pi. In addition a simple 
valve or shutter arrangement cuts off the steam 
jets H C or Hi Ci, as the case may be, just as the 
engine piston changes direction or better at the 
instant the steam pressures of the head and crank 
ends of the cylinder reverse. This jet-controlling 
mechanism is very simple, and is operated by a 
simple reducing motion. 

Considering now the operation of this turbine 
wheel and referring to Fig. 1, It will be seen that 
the steam at boiler pressure Is free to pass 
through the steam port into the crank end of the 
cylinder, and thence through B to the nozzle 
marked C (Ct being at that instant closed by the 
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Fig. 2.—Section and Elevation of the Atwood Power 
Gage, Showing Arrangement of Parts. 

similar fan. Upon the shaft of this second fan, 
but in a third compartment, is mounted a dead 
beat or dampening device and a spiral retractile 
spring. The indicating needle or pointer is out¬ 
side of this compartment, and swings around a 
dial. Fig. 3. The only connecting link between the 
turbine and the indicating portion Is, therefore, 
the air In the enclosed compartment. 

In the operation of the Instrument, the turbine 
revolves continuously in one direction, clockwise, 
with a speed ranging from a few revolutions up to 
1,290 or 1,500 revolutions per minute, depending 
directly upon the effective pressure In the cylinder. 
In so doing it gives a rapid whirling motion to 
the air in the intermediate compartment, and this 
whirling air tends to turn the second fan against 
the resistance of the spring. Thus this fan is 
actually turned from Its normal position a dis¬ 
tance proportionate to the turbine speed. The 

TELEGRAPH LINEIS I.N SANTIAGO PROVINCE, Cuba, 

to the extent of 447 miles, have been ordered by the 

military authorities and are being put up under Capt. 

Jasper B. Brady, of the U. S. Signal Corps. These lines 

will connect Santiago with Manzanillo, Victoria de las 

Tunas, Holguin, Guantanamo and Uaracoa. There is also 

a line from QuatiLanamo to Sagua Tanamn. As business 

increases the system will be extended. The line to Hol¬ 

guin and Victoria will connect with a line building east¬ 

ward from Havana. American operators and Amerlcau 

methods are employed, and any profits will be devoted to 

extending the lines, the same rates being charged tor 

service as in the United Statea 
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COUNCIL REPORT ON THE STREET RAILWAYS OF 

CHICAGO. 

There has for a long time been strife between 
the street railway companies and the city authori¬ 
ties and the people of Chicago, over questions In¬ 
volving the terms of franchises, the relations of 
the companies to the city, and the character of 
service and accommodation furnished. In October, 
1NJ)7, the City Council passed a resolution intro¬ 
duced by Mr. J. N. Harlan, directing the appoint¬ 
ment of a special council committee to investi¬ 
gate the street railways, their franchises, financial 
ot>eratlnns, traHlc conditions, and the wages paid 
to employees. The Mayor, Mr. Carter H. Harri¬ 
son, was chairman of the committee. This report 
was presented In‘March, 189S. but its publication 
was delayed for some months, owing to a failure 
on the part of the city to provide an appropriation 
for printing. The report is lengthy and Is not very 
well arranged, as might be expected, nor is It al¬ 
ways quite logical, but It contains much matter ot 
considerable Interest, and It certainly shows the 
need of some change In the relations between the 
«-lty and the street railway companies. The offl- 
ters of the companies refused to furnish any in¬ 
formation, and a certain bias against the com¬ 
panies Is somewhat evident, but on the other hand 
it must be said that the city and the people of 
Chicago have many reasonable grounds of com¬ 
plaint against the street railways. 

The first subject taken up for discussion Is that 
of the franchises, and at the very outset a great 
difficulty was experienced, due to the fact that 
many of the lines are operated by lessee com¬ 
panies, instead of by the companies to which the 
franchises were granted, but that no copies of 
these leases were submitted to the Council for ap- 
l>roval. or filed with the city, so that the Council 
m!ght be Informed as to their terms. Other diffi¬ 
culties arise from the fact that there is no ordi¬ 
nance requiring the companies to file statements 
as to their assets, or to furnish any other informa¬ 
tion, and that many of the franchises have been 
drawn up by the representatives of the companies 
instead of by those of the city. It is also noted 
that the public records contain no specific grants 
for some of the lines now In operation. In this 
respect the committee makes the following note, 
which contains A very Important truth: 

The Metropolitan Railroad Co., of WaabtoKton, D. C.. 
which has constructed and Is operating an underground 
electrio system probably unsurpassed anywhere in the 
world, makes an annual report to Congress, giving its as¬ 
sets, Its receipts, an Itemized statement ot all its dis¬ 
bursements, and a list of all Its stockholders, with the 
amounts of their holdings. This fact seems to Indicate 
that openness and publicity of accounts and personnel are 
quite consistent with, if not distinctly conducive to, supe¬ 
rior equipment and service. 

Ab to the dlBcusBlon of the franchises, the sub¬ 
ject Is so Involved and so complicated by changes, 
legal quibbles, amendatory franchises, doubtful or¬ 
dinances, ambiguous phraseology in the fran¬ 
chises, etc., that no direct line of argument can be 
followed out. The question of greatest Im¬ 
portance, and the one which largely gave rise to 
the agitation which resulted In the appointment 
of this committee, was as to the time of expira¬ 
tion of the present franchises and the terms upon 
which extensions of these franchises should be 
granted. Most of the old franchises were for 25 
years, but In 1805 the legislature passed the "nlne- 
ty-nine-year act,” extending the life of the three 
companies (operating on the North, West and 
South sides) and their several franchises from 2.'> 
to 111) years, or until Feb. 14, 1958. The “horse 
and dummy line act” of 1874, required the con¬ 
sent of the local authorities for the location or 
construction of any street railway, and provided 
that such consent should not be granted for a 
period of more than 20 years. In 1875, the city of 
Chicago adopted Its new charter, which authorizes 
the city to permit, regulate and prohibit the lo¬ 
cating, constructing or laying a track of any horse 
railway In any street, alley or public place, such 
permission not to be granted for a longer period 
than 20 years. These promises were undoubtedly 
made to prevent any future "ninety-nine year” 
grants, but could not affect grants already made. 

In 1883, the period of the three main 25-year 
grants expired, and the question as to the legal 
effect of the ninety-nine year act came before the 
Council for decision. As the result of controver¬ 
sies over this question and that of car licenses, a 

compromise ordinance was passed July 30, 1883, 
granting the three companies an extension of time 
for their then existing lines until July 30, 1903, 
or postponing the settlement for 20 years. The 
committee arrives at the conclusion that these and 
all later grants are either terminable by the city 
at will on July 30, 190.3, or will expire absolutely 
on that date, while the companies claim that the 
later grants do not expire until Feb. 4, 1958. 

Grants for mechanical power are usually for a 
term of years, sometimes extending beyond the 
term of the original franchise, but it is not sup¬ 
posed that these could extend the franchises. In 
other cases, no duration is specified and the 
grants can be revoked, or would terminate with 
the original franchises. 

The second part of the report deals with the his¬ 
tory, operations, liabilities and profits of the three 
principal companies: The Chicago City Ry. Co., 
the North Chicago Street Ry. Co., and the West 
f'hlcago Street Ry. Co. The figures of the finan¬ 
cial operations aim to show excessive profits by 
the payment of very large dividends and by the 
distribution to stockholders at par ($100) of stock 
which would sell on the market at $200 to $300. In 
other words, all the companies are charged with 
extensive w-aterlng of their stock, while they are 
further charged with misplacing money by 
means of contracts for installing mechani¬ 
cal traction, and building the Van Buren 
St. tunnel, etc., these contracts being let 
to construction companies composed of mem¬ 
bers of the street railway companies. The esti¬ 
mates of cost of all the work let under these con¬ 
tracts are claimed to have been very much too 
high. The cost of putting In the cable system on 
the main lines of the West Chicago Street Ry. Co. 
is given by that company as $8,000,000, although 
It gave the construction company $10,000,000 of 
Its stock for the work. Independent estimates, 
however, have put the actual cost at only 

$.3,000,000. 
The committee considers that an Income of 8% 

would be a liberal allowance, and presents tables 
showing the actual profits realized In excess of 
such an Income. To ascertain these profits as 
realizetl up to any given date, the difference be¬ 
tween the stockholders’ investment and the pres¬ 
ent value of the entire stock was ascertained, and 
to this was added the sum of the annual excesses 
of dividends above 8%, these excesses being ac¬ 
cumulated at 4"' compound Interest. 

Another point taken up Is the over-capitaliza¬ 
tion of the companies, which is derived by com¬ 
paring the cost of duplication of the lines (as 
given by Prof. Bemis In the Report of the Illinois 
Bureau of L>abor Statistics, 189()). with the capi¬ 
talization, that Is, the par value of stocks and 
bonds. From these figures deductions are drawn 
as to the payments which might have been made 
to the city, and the reductions In fares which 
might have been conceded by the companies If 
dividends In excess of 8% had been foregone, the 
reduction In fares being based on the assumption 
that it would not Increase the number of passen¬ 
gers. The companies make certain annual pay¬ 
ments to the city for car licenses, operating 
bridges, and public Improvements, but In 1897 
these payments amounted to only about $30,00<) 
by each of the three main companies, as shown 
in the accompanying table, this being less than 1% 
of their gross receipts. 

The general tenor of this part of the committee’s 
report is that the companies are directly blamable 
for these conditions, but it should be borne In 
mind that If the city (through Its representatives) 
has not looked out for its own interests, it is not 
reasonable to expect that the street railway com¬ 
panies will do so. The companies are not organ¬ 
ised or operated on a philanthropic basis, but as 
money-making enterprises, and they cannot be ex¬ 
pected to make payments to the city or conces¬ 
sions to the public which are not demanded by the 
terms of their franchises. It Is true that It might 
be good policy on their part to make certain con¬ 
cessions, but that is a matter upon which the com¬ 
panies alone are the Judges. 

Another source of trouble which is discussed is 
the insufficiency of transfer privileges, by which 
many passengers have to pay two or more fares 
for comparatively short rides. This Is due largely 
to the way in which the three sections of the city 

are apportioned among the three main compa.Me* 
which give no transfers over each other's lin in 
other cities, however, such interchange tra'.sfer.s 
are given, and have proved very satisfactory The 
best system of transfers is said to be on the South 
Side, while on the North Side the tran.xfe:- ar- 
limited. The latter case is said to be due t , nj,. 
fact that branches and feeder lines which sli.,ui,| 
properly form a part of the main North Sid sys 
tern, are built and operated by separate coniiianies 
which collect their own fares. These coniiMni,., 
however, are composed of representatives o; ih- 
main company, which thus practically r- ve., 
both fares. 

Another curious fact in regard to transf js 
that the first street railway grant was to th- Chi¬ 
cago City Ry. Co., for a line running ea.st un.i 
west on Madison St., from Western Ave. to S.ate 
St., and north and south on State St., from L.ik- 
to 3l8t St. The ordinances for this and later line.- 
extending from the South Side through the city t,, 
the West Side, required that the rate of far- for 
any distance should not exceed 5 cts. In l.Nt: 
however, the company sold its Madison St. lin>’ 
and all West Side lines to another company, anl 
since then separate fares are required on the West 
Side and South Side lines, although the orii;iiial 
requirement for a single fare has never been le¬ 
gally repealed, nor has the sale been approved b> 
the city. 

The three main street railway systems terminate 
in the business center of the city, and pa.sse'n^eii. 
going from one section of the city to another must 
change cars and pay at least two fares. The le- 
port states that a similar “radial” arrangement 
of routes formerly prevailed in Detroit, but tliat 
through or “diameter” routes have recently been 
adopted as a means of economy in operation und 
Increased accommodation to the public. Under 
this arrangement the cars start from the city 
limits, on one side, pass through the busines.s sec¬ 
tion and continue to the city limits on the opposite 
side. In Detroit, too, tickets and transfers are 
good on the cars of different companies. It seems 
very certain that in a city as large as Chicago, 
better facilities should be afforded in this respect, 
as well as in the number of cars on some of the 
principal routes. In some cases single cars only 
are run, even in the busiest hours when they ari- 
crowded to the great discomfort and even danger 
of the passengers. The danger is especially great 
with the open cars having foot boards. On other 
lines of the same system trail cars are put on dur¬ 
ing these hours. 

Another point which may be considered in this 
connection, but which is not referred to in the re¬ 
port, is the frequent use of open cars in cold, wet 
and wintry weather. In view of the very change 
able and uncertain climate of Chicago, an ordi¬ 
nance should be adopted and enforced, requiring 
the companies to run a certain proportion of closed 
cars throughout the year, as is done in some east¬ 
ern cities. The companies usually have two sets 
of equipment, and keep one in use and the other 
on storage tracks until the weather makes it ab¬ 
solutely necessary to change the sets. 

As already noted, the companies cannot be ex¬ 
pected to take the initiative in these improve- 
meats, although it might be good policy and even 
economy for them to do so. The city, however, 
has the remedy in its own hands, but in Chicago 
the ordinances for such purposes are usually so 
drawn that the companies successfully fight them 
in the courts. Even when such ordinances are a! 
lowed to stand, only spasmodic efforts are made ti< 
enforce them, and consequently the companies 
pay no attention to them unless disposed to do so. 
The use of fenders is a case in point. For a long 
time the city has tried to get the companies to 
equip tireir cars with fenders, but ordinance after 
ordinance has been turned down by the courts. One 
of these required “all cars” to be equipped, but 
the companies argued that this would Include trail 
cars, which could not and need not be so equipped. 
'The companies claimed that the fenders would be 
an absolute danger, and that the stop planks 
across the wheels were sufficient safeguards, in 
spite of the fact that investigations have shown 
their claim to be unsupiwrtable. Fenders are now 
however, beginning to be applied to the cars os 

some lines. ^ _ 
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An ordinance was passed last year requiring the 
motor cars and grip cars to be equipped with ves¬ 
tibules or shelters for the men, and there were 
threats of vigorous enforcement. No attention 
was paid to the ordinance, however, and no prac¬ 
tical results ensued, but throughout the severe 
winter the men worked exposed to the weather as 
usual, except on some few lines which ordinarily 

use vestibule cars. 
To return to the committee report. The next 

subject taken up is that relating to wages of ein- 
pUiyees and conditions of employment, on which 
points very little official Information was ob¬ 
tained. The gripmen and conductors on the cable 
lines appear to be ranked above the motormen and 
condurtors on electric lines, the former receiving 
from 25 to 28 and 30 cts. per hour for a 10-hour 
(lay. while the latter receive 21 cts. per hour and 
work from 10 to 11 hours. If the cable lines 
should adopt the trolley system, as has been sug¬ 
gested, the lower rates of wages would prevail. It 
is commonly understood to be the policy of the 
companies to discourage and prevent any trade 
organization on the part of their men, and they 
are said to require these men to sign contracts not 
to join any labor organizations, though no copies 
of such contracts are given to the men or made 
public. 

One rather Important matter mentioned is the 
existence of many sections of tracks and junction 
curves which are disused. These are especially 
numerous in the business center of the city, and 
there are also two or three lines which are oper¬ 
ated in a desultory way, merely to hold the right 
of way, and are of no use to the public. These 
tracks constitute a serious obstacle in the streets, 
especially in the case of curves at street intersec¬ 
tions, While none of the ordinances for street rail¬ 
way grants contain specific provisions requiring the 
companies to operate the lines or entailing the 
forfeiture of the lines if not operated, yet it is 
held that the acceptance of the grants Implies 
an obligation to operate the lines. The committee 
is of opinion that the city has the right to remove 
these tracks and to regard the lines as forfeited. 

No reference is made in the report to the condi¬ 
tion of the tracks and pavements, nor to the re¬ 
quirements as to paving, repairing and cleaning 
the streets, or removing snow therefrom. In all 
these respects the companies are very negligent, 
and they are frequently the source of trouble be¬ 
tween the companies and the city. This class of 
investigation, however, was not Included in the 
instructions to the committee, but from an inter¬ 
esting digest of laws and city ordinances affecting 
the rights of the street railways, which is append¬ 
ed to the report, we take the following: 

(1S83). Companlei to repair and maintain 8 ft. and lA ft. 
of streets then occupied. 

(1887). When companies remove snow from their tracks, 
they must within rea.<<ocable time clear this from the cr„ss 
walks and level it down along the roadway. 

(IMlt:!). It iiball be unlawful fer the companies to sweep 
the snow from the center of the streets and allow it to 
remain, preventing access to the stores and dwellings 
along the route. 

In conclusion we give a table, compiled from the 
voluminous figures and tables in the report, giv¬ 
ing some of the most important and interesting 
items bearing upon the discussion of the relations 
of the street railways to the city. The figuies 
given are brought down to Dec. 31, 185)7; 

Statistics of Operatiou of Chicago Street Railways. 
Chicago No. Chi. W. Chi. 

City Ky. St.Ry. St. Ry 
Stockholders' Investment*.♦fJ.ouu.OOo$.'i,00<»,oo0$r2.4:!!t.(H»0 
.Market value of stock.... li.tlTO.T.’iO Jl,37t),t>4.’) 
Profits to stockholders by ) 

appreciation of stock... ( 1.->,.T2.">,000 12.67('..7.'>o 8,'.»40.1i4.'> 
Divldendst . il.ii.'eii.tM.'i 4.411>,70t 3,25.'{,240 
Total profits in excess S'!-. 22,481 .(U.'. 17.01t«,4,V> 12,61*4,18(5 
Per cent, gross receipts \ 

w hich could have been I 
paid to city if dividends V 16.82 l!>..V.t 1).67 
had been limited to 8%; I 
1M*0 to 181*7.J 

Reduced fare which might - 
have been conceded. If ) 4.1.') 4.02 4.51 
as above, cts.j 

Lisense fees and amts for) 
pub.lmpts. paid city,'t*7i $;n..52.-. $.^">,35» $.'10,6:57 

Value of pres-j Equipment 21,ti28.1S(* 18.071.420 22,8.'(4.61i* 
ent franchise I All trolley. 22,8't;i,.')00 11*.11*2.1.50 25,226,71*5 

Cost, duplica- (Equipment .56.0<H* *10,21*7 61,Kl8 
tlon} .1 All trolley. .'xt.iHlO .5**,0o0 50.0*10 

Total cost, du- j Equipment 10 516,.T2** 6,o:{.5,927 12,506,184 
plication ...( All trolley. I*.211.0ii0 5.ii05,000 10,1:15,000 

Total capitalization .I<i.61!*,."i0014.7st*,!»o0 .31,857,90** 
Over capitall-j Equipment 6,.3(Ki.l8*i 8.745.170 19..Til.715 

zatlon .I All trolley. 7,408..5o*t 9,775.i*<*0 21,722,18^* 
I Total (single tr'k) 184 10** 2*12.70 

.Mileage ] Cable. 35 17 30.42 
' Horse. 7.5 2 6.6** 
I Trolley . 141.5 81 16.'(..58 

Passengers carried. 1897.. 95,621,**i*0 .'>*>,.354.0**0 . 
dross receipts, 1.897 .$4.816,*hh* $2.S.36.«*»k( $3,899,918 
Ratio,op.exp. to grs rec.’!*** 6*>.S.">% .55.<*9% <10% 
.97 60.40% 46.83% 50% 

•Face value of slock. 
tOlvldends In excess of 8% on face value, 189*V’07. with 

accumulation at 4% compound Interest. Similar figures 
are given for a dividend of 6%, but these we do not think it 
necessary to reproduce. 

{Per mile. 

MINERAL PRODL'CTS OF THE UNITED STATES IN 1897. 

Mr. David T. Day, Chief of the Division of Min¬ 
eral Resources, U. S. Geological Survey, has is¬ 
sued a tabular statement of the mineral products 
of the United States for each year from 1SS8 to 
1S<>7, inclusive. An abstract of the chief items 
follows; though this abstract is generally con¬ 
fined to the year 185)7, with some comparisons 
with previous years; 

The pig-iron output for 1897 was 9.052,68*) tons, 
valued at S95,122,299. This is the largest out¬ 

WEATHER TABLE FOR SEPTEMBER. 1898. (Furnished to Engineering News by the Department of Agriculture.) 

Htstlons. 

Temperature. j 
(Degrees Fahrenheit.) | 

Wind. 

Velocity in 
miles per hour. 

Average.j Max. 

Direction 

■ Precipitation—Rain or 
‘ melted snow. (Inches.) 

Average.^ Max. Min. 

i 
Range. 

at time 
of max. 
velocity. Total. 

Heaviest 
in 

24 hours. 

No. of 
rainy 
days. 

. r Northfleld, Vt. ' 59.0 ’ 90 ! 30 60 = 7.7 42 SW' ! 2.66 1.01 ! 
f 1 Portland. Me. 612 : 87 i 41 46 6.1 30 NW 3.48 1.38 ' 11 
S 1 New York City. 68.9 94 49 45 10.2 72 8W 1 28 0.94 i 6 
C 1 Pittsburg, Pa. 70.2 i 94 48 46 5 3 , 24 1 N 1.06 0.42 i M 
3 j Chicago, 111. 67.6 ! 92 49 43 15.9 41 i E 3 16 1.20 i 11 
b J Omaha, Neb. 68.3 1 96 43 i 53 7.4 30 8 2.94 1.42 *i 
X 1 Ht. Paul, Minn. 63.4 1 95 38 57 6.8 32 ; SE 1 0.90 0 46 1 6 

i Duluth, Minn. i 59.2 i 86 40 1 46 i 10.0 34 ! 8W i 1.21 0.43 ‘ 10 
s 1 Bismarck, N. Dak.... | 58.6 97 28 1 69 ! 9.1 i 50 i NW 0.76 0.32 1 5 

1 Average. 64.1 1 92 41 i 52 8.7 i 39 1 - 1.94 0.84 i 8 

f Washington, D. C.... 71.0 i 9.5 48 47 5.0 ; 30 ; NW 0.89 0.69 5 
,- i Loutsvllie, Ky. 7:4.8 1 97 : 52 1 45 6.8 1 48 , W 2.97 1.36 i* 
S 1 8t. Louis, Mo. 74.2 95 1 51 I 44 9.2 30 ! 9W 3.23 0.85 12 
S 1 Savannah, Oa. 78.0 91 64 27 7.8 1 25 i 8 .5.06 1.94 10 
O 1 Kansas City. Mo. 71.4 94 48 ^ 46 8.1 i 31 1 9E 4.48 1.73 JO 
= j Jacksonville, Fla,... 70.8 93 1 69 1 24 7.6 28 ^ 8E 3 40 1.28 13 
t 1 Chattanooga, Teun.. 73.6 ! 90 * 57 33 5.2 27 . SW 6.50 4.30 1 6 

■a j New Orleans. La. 79.5 i 92 68 24 8.2 I 42 ' SK 13.90 ' ; 2.99 : 18 
3 1 Memphis. Tenn. 76.2 93 57 36 9.4 1 34 i E .5..57 ■ 2 .57 ; 9 
X 1 Palestine, Tex. 77.8 95 55 40 5.8 18 i 8W 1.92 i 0.70 i 7 

1 Average. 75 4 94 57 1 37 7.3 31 i — 4.80 i 1.84 1 10 

f Helena, Mont. ^ 56.7 87 32 55 7.5 ! 32 1 8W i 0.87 0.35 8 
- 1 Port Angeles.Wash.. 55.0 76 38 38 4 9 1 30 NW ' 1.78 1.01 9 
r 1 San Francisco, Cal .. 58.9 80 50 30 11.9 35 W 1.06 0.73 .3 
t 1 Salt Lake Clty.UUh. 65 6 . 90 36 54 6.2 33 8 0.15 0.13 3 
2 i SanU Fe. N.Mex.... ei.i 82 32 50 1 5.4 30 8 ; 0.18 0.12 2 
i 1 Denver. Colo. 61.6 00 32 j 58 1 7.7 41 i 8 : 0.28 0.13 6 
2 1 Yuma, Arlz. — — 1 — 

— — 

* 1 Average*. 50.0 84 S7 
» i 7.3 

1 
! 34 
i 

— ! 0.72 
! 

0.41 6 

put in tons in the decade under consideration; but 
the l*.2l*2.703 tons of 1S5K) were valued at $151.- 
2tN),410. indicating a marked decline in price per 
ton since that date. The gold and silver output 
last year was 2,77-4,935 ozs. of gold, valued at 
$57,30;L000, and 53,800,000 ozs. of silver, valued at 
$09,037,172; generally speaking, there has been a 
decline in the silver production and a gain of near¬ 
ly -4t*% in that of gold in the past decade. The 
copper output for 185)7 exceeds that of any pre¬ 
vious year, and has risen from 231,270,022 lbs. in 
1-888. valued at $33,833,954. to 491,03.8,()(Ni ib.-«. ii. 
1897, valued at $;'>4.(lS0.180. The lead produ. ed In 
1.897 amounted to 208,192 tons, worth $14.88r>.72.s, 
this is also larger than for any other year in the 
decade, and has ste.idily Increased from 151,919 
tons in 1888, valued at $13,399,250, again showing 
a fall in price per pound. Of other metallic prod 
ucts in 1897, zinc shows 99,980 short tons, worth 
$8.498,3(X): quick silver. 20,048 llasks, worth $993.- 
445; aluminum, 4.(HKI.0<K) lbs., worth $1,.’><»0.0**<I. 

this latter is an increase from 1,3(K),000 lbs in IS9(! 
920,<K*0 lbs. in 1895. and ]9.*K>0 lbs. in 1888. There 
were reported for last year 23,707 lbs. of nickel; 
no tin, and 1.50 lbs. of crude platinum. 

The non-metallic products also generally show 
marked gains in 1897 over other years in the de¬ 
cade 1888-1897. Rituminous coal amounted to 
147,789,9t)2 short tons, worth $119,740,052, and the 
increase is practically steady from 102.039,83.8 
short tons In 1888, valued at $101,8*:0.529. Penn¬ 
sylvania anthracite, however, fell, in 1.897. to 40.- 
814,074 long tons, worth $79.12t*.120. from a maxi¬ 
mum output in 1895. for the decade, of 51,785,122 
long tons, worth $82,019,272. The petroleum out¬ 
put last year was tM*,.508,*K81 barrels, worth $40.- 
929,011, as compared with 00.1MJO,3*>1 barrels in 
1890, valued at $58,.518,709. Of cement. 10,9.89,- 
403 barrels, worth $8,178,28.3, were made In 1897. 
this is greater than for any year in the decade 
Other Important non-metallic products were as 
follows, for 1897: Miner,"!! waters, 23,2.5.5,911 gal¬ 
lons, worth $4,55*J*.100; phosphate rock, 1,039,345 
long tons, worth $2,073,202; 15,973,202 barrels salt, 
worth $4,920,020 ; 4,247,088 long tons limestone, 
for iron flux, worth $2,124,00**; and 10,0O**.O*M* lbs. 
b.irax, worth $1,080,000. 

The total values of the mineral products of (he 
United States for 1897 sum up as follows; Non- 
metallic. $329,113,^45; metallic. $302,198,502; un¬ 
specified, $l,0f)0.000; grand total, $(132.312 347 
This is the maximum total for the decade 18,8.8- 
1.897; that for 1888 being $540,781,930, or $!*!.- 
530,411 less in amount than for last year. 

THE NEW PUBLIC ELECTRIC LIOHTINO CON- 

tract for Boston contains some novel features. It Is for 

a period of ten years, from Feb. 20, 18IK*, and thereafter 

until a new agreement is made or either party notifies the 

other In writing of Its decision to terminate the contract. 

The contract, however, is subject to the yearly appropria 

tlons of the city council. The prices are on a sliding 

scale, ranging from 35 cts. per lamp per night, or $127.75 

per year, for 2..'165 lamps, to 30 cts., or $l<K*..’'iO. each, for 

5,000 lamps. The price must be readjusted by arbitration 

at the end of five years, and may be so readjusted at the 

end of 2V& and 7H years, if the Mayor so elects, as to keep 

the net earnings down to 6% on the capitalization de¬ 

voted to public buslnesa, or at a correspondingly lower rate 

in case any of the bonds bear less than 6% interest. The 

distribution of the expenses and earnings between public 

and private lighting Is to be based on the relative elec¬ 

trical outputs, measured separately in kilowatt hours, for 

each class of business. A maximum depreciation of 7%, 

exclusive of land, is to be allowed In calculating the net 

earnings. The city may also refer to Its arbitrators any 

Invention or improvement which It claims will reduce the 

cost of electric lighting. If the arbitrators report that the 

claims of the city are valid, the price for public lighting 

Is to be decreased accordingly, whether the company 

adopts the Improvement or not. The company la to sub¬ 

stitute, at its own expense, wooden poles, srttb orna¬ 

mental fron goose-neck lamp supports, for the iron posts 

now owned by the city. It is also to.provide closed arc 

lamps, like those described In U. 3. Patent No. 608,(C{*>, 

dated May 10, 1H08, for the open lamps now In use. The 

new lamps are to require an electrical energy of not less 

than 500 watts on the average and not less than 480 in 

any esse. The present lamps have a nominal candle 

power of 2,000. This contract is a modification and eon- 

tlnustlon of the five-year contract made In 1804. Its new 

features are largely due, we judge, to Mr. Joilsb Quincy. 

Mayor of Beitos, who rscsntly gave It hli approval. , 
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Street cleaning and garbage collection in Chi¬ 
cago are being now more than usually neglected, 
the money appropriated and the time of the men 
employed having been apparently largely diverted 
to political campaign purpoBes. Chicago is no- 
torlouB fur its ill-paved and dirty streets, and in 
fact it lias hardly a street in good condition, with 
the exception of the boulevards (which are cared 
fur by the l‘ark Commissions and not by the city 
authorities), and some suburban roads. Many 
of the important business thoroughfares have 
great holes and pools of mud, which it would be 
impoBslble to clean in any ordinary way, even if 
the attempt were made. Such repair work as is 
done is largely of a very pour quality, and in some 
cases the property-owners have preferred to do 
the work by private contract, under permission 
from the city. All municipal work is under po¬ 
litical rule, in spite of efforts to introduce the civil 
service system. Only recently, a man who had the 
work of street cleaning in one of the wards, but 
who had not a regular contract (being paid by the 
day), was replaced by another man without any 
notice, because he had interfered in some way 
with the alms of a local politician. The new man, 
having no proper machinery, made a failure of the 
work. To one who has seen the streets of De¬ 
troit, Milwaukee, Denver, San Francisco, or even 
Kansas City, the Chicago streets appear to be de¬ 
plorably bad and tilthy. After the litigation over 
the garbage collection contracts, which has been 
recorded in our columns, the city took up the 
work, and the authorities talked loudly about the 
great improvements that were to be made. At the 
present time, however, the garbage boxes are over¬ 
sowing with the accumulation of weeks, and dirt, 
refuse and waste paper are thick in the alleys. In 
some of the residence districts the garbage wagons 
come along at irregular intervals of two to four 
weeks. Recently, the complaints have been so nu¬ 
merous that the authorities have taken steps to 
have this matter attended to, for fear of their po¬ 
litical opponents making capital out of it during 
the coming campaign, and they have also promised 
to clean the streets on the route of the Jubilee 
parade. The Council has made an appropriation of 
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$50,(KK) for the work, but this has been declared 
illegal, as the city, under the terms of its charter, 
exhausted its power in this direction last spring, 
when it made an appropriation for the same pur¬ 
pose, and which has long since been expended. 
Even if the appropriation should bold, the local 
papers express the opinion that it would not re¬ 
sult in !^,()0U worth of street cleaning. After a 
few weeks, the present condition of affairs will 
doubtless prevail again. Many of the bridges, and 
viaducts also, are in very bad condition, owing to 
failure to provide money for painting or repair. 
The city of Chicago is loud in proclaiming pre¬ 
eminence among western cities, but it is more 
noted for a certain bad eminence as an example 
of defective municipal government under i>olitical 
administration on the ‘‘si>oils'’ system. 

Fur a lung time, builders and users of steam en 
gines have felt the need of some better method of 
measuring and recording the power developed by 
a steam engine than the ordinary piston indi¬ 
cator. The desirability of this has been more than 
ever felt since electrical machinery came into gen¬ 
eral use, and its advantages in the way of ac¬ 
curate indicating and recording instruments be¬ 
came familiar to mechanical engineers. The elec¬ 
trical engineer, although the industry with which 
he is concerned is not a score of years old, has at 
his disposal instruments which show him at a 
glance the amount of power which bis machines 
are giving out or absorbing. The steam engineer 
who desires to know the power his engine is de¬ 
veloping must perform the tedious work of taking 
an indicator card, measuring and computing it, 
and when bis task is dune be knows only the 
power developed at a given instant, which in an 
engine with a variable load may vary widely from 
the average work that the engine is doing. 

The task of doing for the steam engine what the 
wattmeter does for the electric motor, has been at¬ 
tacked within recent years by a number of invent¬ 
ors. The devices they have produced, however, 
have generally been based upon the ordinary 
steam cylinder indicator invented by James W'att, 
and tirst employed by him in experimenting with 
bis engines. Taking this as a foundation, other 
inventors have devised various types of continu¬ 
ous recording instruments which it may be inter¬ 
esting to brietly review. 

In the simplest of these the oscillating drum of 
the ordinary indicator is replaced by an arrange¬ 
ment which feeds a continuous ribbon of paper. 
An example of this class was described by its in¬ 
ventor, Prof. Thomas Gray, at the meeting of the 
American Society of Mechanical Engineers, in 
May, IbbT tEng. News, June ii, IbDT). Uhe record 
of this instrument is a continuous zigzag line or 
wavy line, the amplitude of the waves giving the 
indicated pressure and their length, the length of 

stroke. 
A step in advance of the instrument just de¬ 

scribed is to make an Instrument in which a me¬ 
chanical integration of the continuous diagram is 
effected. One of the best of this class oi instru¬ 
ments is that devised by Mr. W. O. Amsler, ol 
Pittsburg, and described in the “Sibley Journal of 
Engineering,” for October, lbi)t>, and later by Mr. 
A. A. Cary.* In this instrument the inventor still 
adheres to the piston and spring, although the 
spring is not in direct contact with the steam. 
With this instrument steam is admitted to both 
sides of the piston, which moves up and down un¬ 
der the combined influence of the steam from the 
engine cylinder and the indicator spring. In so 
doing it shifts the center of a spherical roller 
which is in contact with a small cylinder whose 
axis is parallel with the piston motion. This 
spherical roller is being continually oscillated 
about its axis by a reducing motion similar to that 
used with the ordinary Indicator. With atmos¬ 
pheric pressure in the engine cylinder the axis of 
the spherical roller is perpendicular to the rolling 
cylinder, and no motion results. Increase the 
pressure and the axis of the spherical roller tips, 
throwing the point of contact out of line with its 
axis and immediately the cylinder begins to t''.rn. 
In turning (which it will do to an amount pro¬ 
portional to the inclination of the axis of the 
spherical roller and the rate of rotation of the lat- 

*TrBiisactionE Am. Soc. M. El., Vol. XVIII., p. 1026. 

Vol. XL. No. i6. 

ter which depends upon the position of the engin. 
piston), it drives a small dial at one end of tt 
cylinder, which always turns in one direction. K 
will be seen that the instrument can be so cali¬ 
brated as to continuously indicate the power d 
veloped. 

Another example of this class of instrument w 
described in Engineering News, July 28, 1S9,S, j 
is the invention of Messrs. W. G. and C. W. i 
Little, Bexley, Kent, England, and as in the oth r 
cases depends upon the small steam cylinder, pl-- 
ton and spring. The paper drum is replaced b • 
a plain metallic drum upon which rolls a sm. 
integrating wheel, the inclination of whose plan 
of rotation is varied by the indicator piston, in 
other words, this integrating wheel replace.s th. 
pencil motion of the ordinary indicator. 

There is also a modification of this form de¬ 
signed by Prof. C. S. Brown, and described b, 
Prof. Thomas Gray, in the Transactions Am. Set, 
M. E. (Vol. XVIII., p. 1,03.')), in which the drum, 
Instead of oscillating, is given a reciprocating m. 
tion back and forth along the line of its axis by a 
reducing motion. The wheel or roller presses 
against its surface, and as its plane is shifted b, 
the movement of the piston, just as in the Lifl- 
instrument, the cylinder is turned. The force with 
which the cylinder revolves is considerable, and i- 
used to drive a light train of gears turning needle^ 
over properly-calibrated dials. 

This steam engine power gage is a wide depar¬ 
ture from the other instruments above describ d. 
The ordinary steam engine indicator preserves the 
cylinder and piston which are the essential parts 
of the engine Itself. The new power indicator dis¬ 
cards these and adopts in their place the steam tur¬ 
bine. Briefly stated, the power measuring part of 
the device consists of a small steam turbine oper 
ated by two jets of steam, one from the working 
end of the cylinder and one from the exhaust, ar¬ 
ranged to oppose each other so that the actual 
turning force at any instant is proportional to the 
effective cylinder pressure, and the greater the 
pressure the greater the speed of the turbine. This 
turbine, which has sufficient weight and inertia 
to maintain its speed between the Impulses which 
occur, owing to the reversal of piston direction 
and the changing of pressures from one end of 
the cylinder to the other. 

It may be asked whether the speed of the tur¬ 
bine is directly proportional to the pressure of 
the steam issuing from the cylinder. If the tur¬ 
bine were entirely free to revolve, this probably 
would not be the case, since the velocity of the 
steam issuing from a nozzle increases very slowly 
with Increase of pressure after about 10 lbs. gage 
pressure is reached. However, as the turbine is 
given a load which causes it to revolve much more 
slowly than the steam, its speed will be propor¬ 
tioned not to the velocity of the steam, but to the 
energy of the issuing steam jet, and this is ap¬ 
proximately proportional to the steam pressure. 

We think our readers who follow the detailed 
description of the power gage in another column 
will be satisfied that the instrument is designed 
upon correct principles. It may seem to them, 
however, that it would be impossible for an in¬ 
strument of this sort to be accurate in its indica¬ 
tions. The only proof of this, of course, is actual 
test; and we are informed that the tests thus far 
made have shown gratifying results. 

The practical value of an instrument which will 
indicate upon a dial at every moment the horse¬ 
power which an engine is developing is too ob¬ 
vious to require proof. It will doubtless be an 
easy step from such an instrument to an auto¬ 
matic recording instrument which will tell a 
graphic story at a glance to the eye of the Mana¬ 
ger or Superintendent. 

Gen. Henry L. Abbot, Corps of Engineers, U. S 
A., and member of the technical commission on 
the Panama Canal, asks us to correct several er¬ 
rors in the original manuscript of his article 
printed in this journal Oct. 6. The errors are im¬ 
portant and for this reason we call attention to 
them in this placfe. Under the heading of the "Reg¬ 
ulation of the Chagres River,” in the second para¬ 
graph, the sentence, commencing “the largest 
within the memory of the Inhabitants,” should 
read, “Is at Gamboa, 2,040 cu. m. per second,” in 
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tead of 1.630 cu. m. In the next paragraph, the 
* ntence, “reservoirs to contains 1 million cu. m., 
!Lve Alhajuela and 1.5 million cu. m. above 
Bihlo” should be corrected to 100 million cu. m. 
above Alhajuela. and 150 millions cu. m. above 

Boh;o.” In the sixth paragraph, the sentence 
• calling for a layer of water 9 m. deep, to con¬ 
tain 1 million cu. m.,” should read “100 million cu. 
^ In the eighth paragraph, the sentence “a 
capacity of 1-5 million cu. m.," should read “l.'>0 

million cu. m.” _ 

the statement that the difference In the tempera¬ 
ture of steam in an ordinary engine when it en¬ 
tered the boiler, and when the exhaust port was 
opened was greater that the difference between the 
hottest day of summer and the coldest day of 
winter. 

It is the trouble with much of our teaching and 
much of our learning, too, that we fail on the one 
hand to present facUs, and on the other hand to 
grasp them in a way that shall make them vital 
realities to the mind. It is one of the objections 
to advanced mathematical work for engineering 
students, that it diverts the mind from realities 
to abstract things. The student absorbed in alge¬ 
braic manipulations too often forget.s what his 
symbols represent, and thereby falls into errors 
of reasoning which make his whole work of no 
value. 

Turning again to the diagram shown herewith, 
it seems to us that it presents more vividly and 

ISO A 

herewith was made by Capt. Sankey, to accom¬ 
pany an introduction to the report, and to make 
clear exactly what la meant by the “thermal efli- 
clency” of a steam engine. 

The boiler, the engine, the condenser and the air 
pcmp; the feed-pump and economixer, are each 
shown on the dlagr.im by rectangles (of arbitrary 
size). The flow of heat is shown as a stream, the 
width of which is proportional to the amount of 
heat entering and leaving each part of the plant 
per unit of time. The h)8aes are shown by the 
many waste branches of the stream. C.ipt. i^an- 
key continues the description of the diagram as 
follows: 

The upper diagram represents, in the main, the trial 

of the Ivouisville Leavitt pumping engine as described in 

the Transactions of the American Society of .Mechanical 

Engineers, Vol. XVI.,* and the data are sufflclently full 

to enable the flow of heat to be stated at all points with 

fair accuracy. The numerals represint Ilrltlah thermal 

units flowing per minute; the streams are drawn to such 

LOSSES OF HEAT IN A STEAM PLANT. 

The science of thermodynamics is taught, and 
•e presume well taught as a rule, in all our 
rhools of mechanical engineering, and its ele- 
lents at least are more or less familiar to all en- 
ineers engaged in steam engineering work. And 
et we venture to say that there are few among 
ither students or practitioners who will not ob- 

A 
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FIG. 1.—DIAGRAMS ILLUSTRATING THE LOSSES AND TRANSFERS OF HEAT IN STEAM POWER PLANTS. 

tain, if they study the accompanying diagram, a 
clearer idea of the heat losses and heat inter¬ 
changes that take place in a working steam plant 
than they have ever had before. 

It is a fact too often forgotten by teachers— 
and let us add, by those who write for and edit 
technical Journals, as well—that it is the fact pre¬ 
sented in the simplest and most forcible form that 
sticks in the mind. For example, the literature of 
steam engineering contains much with reference 
to the losses that take place during the expansion 
of steam in an engine cylinder. They have been ex¬ 
plained and presented in diagrams and equations 
galore, yet an engineer of thorough education and 
wide acquaintance with the literature of steani 
engineering tells us that this never became a vivid, 
concrete reality to his mind until he ran across 

clearly to the mind the heat interchanges of a 
steam power plant than anything which we have 
ever .seen in technical literature. The broad river 
of heat generated by the coal burned on the grate 
is shown flowing to and through every part of the 
apparatus, losing by radiation at every step, and 
finally emerging at the chimney in a flow of heated 
air and gases, at the condenser in the circulating 
water discharged and at the engine shaft as use¬ 
ful work. 

We have reproduced this diagram from the re¬ 
port recently issued by a committee of the Insti¬ 
tution of Civil Engineers upon the “Thermal Ef¬ 
ficiency of Steam Engines,’’ made up by Professors 
Kennedy, Macfarlane, Gray, Ewing and Beare, 
CapL H. R. Sankey and Messrs. Capper, Davey, 
Donkin, Longridge and Maw. The diagram shown 

a scale that each Inch of width represents a flow of 100.- 

(/lO B. T. U. per minute. Temperatures are also given. 

SUrtlng at the fire-grate. It is shown that IKI.fiOO H. T. 

U. are produced per minute by the combustion of the coal, 

and that 1.31.700 of these go direct Into the water of the 

boiler, 10,000 are lost by boiler radiation and leakage, and 

the remainder, vis., 41,000, pass away with the flue gases. 

On the way to the economizer, 1,000 B. T. U. are lost by 

radiation, but In the economizer Itself l.l.T.V) B. T. U. 

are diverted Into the feed water. 5.000 B. T. U. are dissi¬ 

pated by radiation, and finally 20,150 B. T. 17. pass out ol 

the economizer and into the diimney, and are lost to the 

steam plant. The heat entering the economizer with the 

feed-water Is 5.41)1) B. T. U., which la added to the 15,7.50 

B. T. U. diverted from the flue gases, thus giving a flow 

of 21,200 B. T. U. In the feed out of the economizer. 

Radiation, however, reduces this flow to 20,950 B. T. U. 
per minute at the entry to the boiler. where a further 

*Eng. News, Dec. 13, 18M. 
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addition la mad* of A.600 B. T. U. returned bj the Jacket 
water. 

The ateam produced by the boiler ia thna seen to derive 

Ita heat from three streama, aa ahown on the dlacram; the 

ateam finally leavea the boiler with 156.290 B. T. U. per 

minute. Before thia heat geta to the engine, however, 

!l,100 B. T. U. are loat by radiation and leakage from the 

ateam pipea, ao that the flow of heat la reduced to 156,150 

B. T. IT. per minute, which In the groaa aupply of heat to 

the engine; the net aupply la lean, becauae there are cer¬ 

tain retuma of heat to the boiler to be deducted. In the 

drat place credit haa to be given to the engine for the heat 

which could be Imparted by meana of the ezhauat ateam 

to the feed-water, Inaamuch aa the ezhauat in theoretically, 

and very nearly practically, capable of ralaing the tem¬ 

perature of the feed to the ezhauat temperature. On 

ihla baaia, 7,610 B. T. U. ahould be credited to the engine, 

although the actual return to the boiler, or rather to the 

economizer, ia only 5,450 B. T. U. The difference In due 

to ezcean of circulating water, which lowera the hot-well 

temperature, and alao to radiation In the feed arrange- 

menta, which are a neceaaary portion of the ateam plant. 

Independent of the engine proper, and which are not ap¬ 

plied to correct any fault of the engine. The losa of 

1.050 B. T. U. ahould therefore be debited to the feed 

and condenalng arrangementa. and not to the engine. It_ 

will be Been that the 7,610 B. T. V. credited to the engine 

la equal to the water-heat of the feed at the temperature 

of the ezhauat. In the present case a special credit has 

to be given to the engine, because 6,750 S. T. U. leave 

the engine in the Jacket water to return to the boiler: 

but 150 are joat by radiation on the way, so that the net 

return ia 6,600 B. T. U. Only the net return to the boiler 

ahould be credited to the engine, becauae the Jackets are 

applied to correct a fault of the engine, namely, cylindei 

condensation; hence any loss to the steam plant that may 

be entailed by the use of Jackets (I. e., the radiation in 

question) ahould be reckoned as a loss due to the engine, 

although It takes place outside the engine. In the case 

under consideration the Jacket water was returned direct 

to the boiler; but If. as la frequently the case, the Jacket 

water la drained Into the hot-well, the heat In It cannot 

be credited to the engine, for the reasons given above. 

The net supply to the engine can therefore be obtained 

aa follows; 
B. T. V. B. T. U. 

Qrosa aupply . 156,150 
Leas returnable by feed. 7,400 .... 

“ returned by Jackets . 6,000 .... 

ture, and Its temperature la gradually raised unUl thit 

corresponding to saturated steam is reached, st.-zm ,, 

then formed at constant pressure until dry saturated iietm 

Is produced, after which. If the steam la to be superheated 

heat is added at constant pressure and at increas:; i; tea 

perature, until the required temperature of sup. rheit is 

reached. The steam Is Introduced Into the cy:;:.d<.r >• 

constant pressure, displacing the piston, and p-rformlEy 

ezternal work equal to the absolute pressure muUipiifd 

by the volume swept through by the piston up to tti. 

point of cut-off. Beyond that point ezpansion tat.. pi,p, 

adlabatlcally, doing work until the pressure in tV ..v'.ic 

der is equal to the back pressure against which the en¬ 

gine ia working. The steam is then completely e.thausted 
from the cylinder at constant pressure correspondii.n wnii 

the lower limit of temperature, work being done on the 

steam by the engine during ezhauat, equal to th< abi>.- 

Oroaa supply . 
Less returned by feed 

Net heat supplied per minute. 83,300 

The I. HP. of the ideal steam engine being tbe same as 

that of the actual engine, tbe same number of B. T. tT. 

per minute are utilized as work upon the piston, namely, 

27,260. The thermal efficiency of this Ideal ateam engine 

27,260 
Is therefore -— 0.285. and the B. T. U. per mln- 

148. as against 221 for the 

actual engine. The actual engine, therefore, requires 73 

B. T. U. per minute per I. 41P. more than the Ideal en¬ 

gine; these heat-units are lost on account of imperfec¬ 

tions in the actual engine, and can be looked upon as a 

measure of these Imperfections. The ideal steam engine 

thus becomes tbe "standard of comparison," as recom¬ 

mended and defined by the committee. 
The number of B. T. U. per minute per I. HP. required 

by tbe Ideal engine depends on the temperature of the 

steam at admission, and Its temperature at ezhaust, and 

also on whether the steam is saturated or superheated. 

Fig. 2 has been drawn to enable this number of B. T. U.’s 

to be read off directly In all cases likely to occur in prac¬ 

tice. 

If the number of B. T. U. per minute per I. HP. re¬ 

quired by the Ideal engine be divided by the number need¬ 

ed by the actual engine, there ia obtained what has been 

called the "efficiency ratio" by the comimittee. In the 

numerical ease under consideration this ratio Is 

The report of the committee, to which the above 
forms an Introduction, is too long for us to re¬ 
print. Their recommendations, however, are sum 
maiized as follows: 

1. That "thermal efficiency" aa applied to any heat en¬ 

gine should mean tbe ratio between the heat utilized as 

work on the piston by that engine and the heat supplied 

to it. 

2. That the heat utilized as work be obtained by meas¬ 

uring tbe Indicator diagrams In the usual way. 

3. That in the case of a steam engine, the heat supplied 

be calculated as the total beat of the steam entering tbe 

engine less tbe water-heat of the same weight of water 

at the temperature of the engine ezhaust, both quantities 

b2lng reckoned from 32* P. 

4. That the temperature and pressure limits, both for 

saturated and superheated steam, be as follows: 

Upper limit: the temperature and pressure close to, but 

on the boiler side of, the engine stop-valve, ezeept for the 

purpose of calculating the standard of comparison in cases 
when the stop-vidve Is purposely used for reducing the 

pressure. In such cases the temperature of the steam at 

the reduced pressure shall be subetituted. In tbe case of 

saturated steam the temperature corresponding to the pres¬ 

sure can be taken. 

Lower limit: the temperature In the ezhaust-pipe close 

to, but outside, tbe engine. The temperature correspond¬ 

ing to the pressure of the ezhaust steam can be taken. 

5. That a standard steam engine of comparison be 

adopted, and that it be tbe Ideal steam engine working on 

the Rankine cycle between the same temperature and 

pressure limits as the actual engine to be compared. 

6. That the ratio between the thermal efficiency of an 

actual engine and the thermal efficiency of the corre¬ 

sponding standard ateam engine of comparison be called 

the "efficiency ratio.” 

7. That it is desirable to state the thermal economy of 

a steam engine in terms of the thermal units required pet 

minute per i HP., and that, when possible, the thermal 

units required per minute per brake HP. be also stated. 

8. That, for scientific purposes, there be also stated tbe 

thermal units required per minute per HP. by the stand¬ 

ard engine of comparison, which can resulily be obtained 

from a diagram similar to that given in Pig. 2. and from 

which the efllcleDcy ratio can be deduced. 

Your committee would alao suggest that in papers sub¬ 

mitted to the institution bearing on steam-engine economy, 

authors be invited to conform to the above recommen¬ 
dations. 

The only matters in the above recommendations 
which may need further ezplanation relate to 
what the committee defines as the "standard 
steam engine of comparison,” and which is desig¬ 
nated on the diagram as an ideal steam engine. 
The description given of this engine in the report 
is as follows: 

After careful consideration, yovir committee recommend 

an Ideal steam engine working as part of the Rankine 

cycle as the standard steam engine of comparison, both 

for saturated and for superheated steam engines. 

The definition of the Rankine cycle is as follows; It is 

assumed that all the component parts of the steam plant 

are perfect, and that there are so losses due to Initial 

condensation, leakage, radiation, or conduction, and that 

there Is no elearanae In the cylinder. The feed-water re¬ 

quired ia taken into the boiler at the exhaust tampera- 

Temperabiresof Superheated Srtroni or Entrant- 

Fig. 2.—Curves Showing British Thermal Units Ex¬ 
pended per Minute per. I. HP. by the Standard 
Engine of Comparison, viz., the ideal Steam- 
Engine Forming Part of the Rankine Cycle. 
(Temperatures in Degrees Fahr.) 

(It will be noticed that the upper and lower portions of 
the diagram are to different scales; this Is in order that 
the lower and more important part may be read mure 
easily, and accounts for the cusps in the curves.) 

Net supply per minute 

It will be seen that only 27,260 B. T. U. are utilized 

az work upon the piztonz. The ratio of tbe heat to utilized 

to tbe net beat supplied iz called in this report the "Tber- 

mal Efficiency of tbe Engine.” In the numerical case 

27,260 
under consideration the thermal elficlency Is -— 

142,150 
0.16. 

The engine under discussion indicates 643 HP.; the beat 

lute hack pressure multiplied by tbe total volume swept 

through by the piston. Tbe steam Is thus removed from 

the cylinder and the cycle is complete. 

The formulas for finding the heat units per min¬ 

ute per HP. for an ideal steam engine workin? 

on the Rankine cycle above described, are so lont 

and complex that a diagram has been prepared 

from which this quantity may be found at a 

glance. It may be remarked that in the plotting 

of the diagrams for superheated steam the spec 

ific heat of superheated steam at constant pre.s- 

sure haa been taken at 0.48. The practical use of 

these diagrams may be made clear by an example'. 
Suppose it be desired to determine the B. T. C. 

per minute per HP. required for a "standard 

steam engine of comparison,” taking saturated 

st3 tm at 350° and discharging it at 212°. Follow 

up the vertical line from the figure 350 at the bot¬ 

tom of the diagram until It Intersects the curve 

starting from 212° on the right-hand side. From 

the point of Intersection follow a horizontal line 

to the left, and the required quantity is found t.> 

be 265 B. T. U. 
Again suppose that it be required toobtaintheB, 

T. U. i)er minute per HP., for the "standard steam 
engine of comparison,” working with superheated 
steam at 135 lbs. pressure and 50(1° F. tempera¬ 
ture, and with an exhaust temperature of 212°. 

Find the B. T. U. as before, using for the higher 
temperature the temperature corresponding to the 
pressure In saturated steam, then subtract from 
the B. T. U. per minute thus found a number to be 

feund as follow.s: On the small lower diagram fol¬ 
low up from 350 to the curve marked TilX)’, and 
then from the point of intersection to the left on 
a horizontal line, by which process the correction 

cofficlent is found to be 0.00015. Multiply this co- 
efflicient by 212, the exhaust tempetature, and the 
product by 266, the number of B. T. U. found 
from the under diagram. Subtract the final pro¬ 
duct, 8.6, from the 265 B. T. U. already found. The 

remainder, 256.5 B. T. U^is the quantity requited. 

supplied "per minute per I. HP.” is therefore 

>■221 B. T. V.. and it is this figure which, ae recom¬ 

mended in the report, ahould be used to express the ther¬ 

mal eronomlcal value of a ateam engine. Thlc recom¬ 

mendation la made with a view of replacing the preeent 

usual method of stating the performance in Iba. of feed- 

water per I. HP. per hour, although tbe letter etatement 

is useful for other purposes. 

It will be seen that 1,870 B. T. U. are deducted from the 

27,260 utilised as work on the pistons, aa engine friction, 

so that tbe effective or brake power of the engine corre¬ 

sponds to 25,390 B. T. U. per minute; In other words, the 

brake HP. of the engine Is 509, so that the ”B. T. U. 

142.150 
per minute per I. HP.” are-— 237, another figure 

which the committee recommends ahould be quoted when¬ 

ever It le poaslble to ascertain the brake efficiency. 

Let it now be supposed that the actual steam engine It 

replaced by an Ideal steam engine, forming part of an 

idealised steam plant working according to the “Rankine 

cycle,” using for fhis cycle the name recommended by the 

committee. It must be assumed that the I. HP. of ths 

"Ideal” engine is the same as that of the “actual” engine, 

namely, 643 HP., and that the admission and ezhauat 

temperature are tbe same, namely, ,356° F. and 100* F. 

respectively. The flow of heat in the Ideal ateam plant 

IS represented by the lower diagram, and it will be ob¬ 

served that all the losses have disappeared, except ths 

flue loss and the heat carried away by the condensing 

water. There are no Jackets, but there is an economiser, 

because, although the boiler is perfect, 31,400 B. T. U. 

are sent into the flue, since the gases cannot be cooled 

down below the temperature of the water in the boiler, 

and a portion of this beat can be saved by heating ths 

feed to the steam temperature. The beat returnable by 

the feed la, ot couree, leaa than in tbe eaae of the actual 

engine, owing to the reduced weight of steam paaaing 

through the engine. The heat aupplied to tha Ideal engine 

is therefor*: 



October 20, 1898. 

With th« above explanation we believe our rea¬ 
ders will have no difficulty in making practical use 
of the method of recording the efficiency obtained 
n steam engine trials recommended by the In¬ 

stitution committee. The advantages of the heat 
unit system as a basis of comparison have al¬ 
ready been made familiar to American engineers 
to a considerable extent by the adoption of the 
system by the American Society of Mechanical 
Engineers in its standard code for duty trials of 
pumping engines. To state the economy of an 
engine merely in terms of the weight of coal or of 
steam which it uses per horse-power in a given 
time, is something like stating the width of a piece 

if land in paces. 
in conclusion, we will again call attention to the 

liiagram showing the various heat losse.s in a real 
and an ideal steam plant, which forms, we are in- 
< lined to believe, one of the most valuable parts of 
the committee’s report. ' 

While the facts It displays may be elementary 
to many of our readers, the general plan of the 
liiagram may be studied with much profit by all 
engineers who have to do with the records and 
testing of steam or electric power plants. The 
idea of representing the energj in a power plant 
as a llowing stream and the various losses and 
dispositions of the energy as diverging branches 
therefrom is one which is worthy of general adop¬ 
tion. Facts displayed in such a graphical manner 
may be impressed on the minds of Boards of Di¬ 
rectors, or other superior officers, when columns of 
tigures and tables would be Ignored. The most 
successful engineers are those who can deal with 
men as well as with materials; and the ability to 
present the facts of a situation forcefully and 
graphically is often worth as much to an engineer 
as all his knowledge of mathematics or materials. 

LETTERS TO THE EDITOR. 

Typhoid Fever in the Army. 

Sir: I am directed by the Surgeon-General to acknowl- 

idge receipt of an article on “Typhoid Fever in the Army” 
in Engineering News, Sept. 22, 18!*8. The article ap- 

pi ara to be clear and comprehensive and based upon com¬ 

petent knowledge of the subject. Cases of typhoid fever, 
diagnosed as such, were, however, not transported 

through the country to distribute their diarrhoeal dis¬ 

charges without disinfection along the tracks. Such cases 

were only transported by the Medical Department of the 

Army In hospital trains, fully equipped with all modern 

hospital appliances, where disinfection was as thoroughly 

carried out as in any civil hospital in the country. It 

may be true that certain undiagnosed cases sent home on 

sick leave proved ultimately to be typhoid infection, but 

such cases represented only an extremely small proportion 

of the typhoid cases. They were allowed to proceed on 

ibeir journey simply because the symptoms manifested 

did not warrant the diagnosis of any grave affection. 

Their return was perhaps due to mistaken diagnosis based 

on incomplete data, but certainly was not a sin of omis¬ 

sion or commission to be attributed to the Medical De¬ 

partment of the Army. 

The publication of such a fair-minded and dignified 

article as the one above mentioned cannot fail to have a 

decided influence in shaping public opinion at a time 

when newspaper sensationalism appears to have run riot. 

Very respectfully, Edward E. Munson, 

Captain and Assistant Surgeon, U. S. Army, 

Washington, D. C., Oct. 12, 1S88. 

The Comparative Corroiioa of Iroa aad Steel. 

Sir: Tour answer to R. 8. W., of Milwaukee, Wls., in 

Engineering News of Oct. 6, is, I believe, partially in¬ 

correct. My opinion is that bard steel, which you say 

corrodes more slowly than iron, corrodes more than twice 

as fast as iron. This opinion has been confirmed in nearly 

every talk 1 have had with some of the best posted men 

on the subject, and 1 believe this is the reason why the 

best informed builders are now using iron Instead of steel 

for roofing and sheet metal work. If I remember cor¬ 

rectly Mr. M. P. 'Wood, in his essay on “RustleM Coating 

for iron and Steel,” says steel corrodet\ about five times 

Inst as iron. It is certainly much easier to make paint 

stay on iron than on steel. As this is an Interesting and 

important matter 1 for one would like to hear from any 

others who can ^>eak with authority on this subject. 

Very truly, C. H. H. 

Cleveland. O.. Oct. 16, 1898. 

i\Vs Join our correspondent in asking those who 
have experience to discuss this topic. The liter¬ 
ature upon the comparative liability to corrosion 
of iron and steel is exceedingly meager and un- 
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satisfactory, Mr. Francis T. Bowles, Naval Con¬ 
structor. U. S. N., states that "good unpainteo 
lr'>n or steel plates” will lose on one surface in UMI 
years from .30 to ..">0-ln. thickness, if Immersed in 
sea-water; .02 to .03-ln. if in pure, fresh water, and 
.25 to .3U-ln. if exposed to the atmosphere. But, 
unfortunately, he makes no distinction between 
the iron and the steel. The action of sulphurous 
gases upon iron and steel, the presence of sewage 
in the water in which iron and steel are Immersed, 
and the general prevailing conditions will doubt¬ 
less much modify the rate of corrosion in each, 
and these conditions should be carefully noted in 
observations of this kind.—Ed.) 

Laylas Out Turnouts and Crossings. 

Sir: I wish to heartily concur in the remarks of Mr K. 

D. Wlleman on the subject of frogs and crossings In your 

issue of July 28, which has just come to my notice. ll. 

is quite right In saying that it is impossible to make a 

satisfactory plan of a crossing by measuring an old one In 

the track, or a new one either. The only way is to meas¬ 

ure the angle of intersection of tracks, calculate angles 

and dimensions, and check them from a large-scale 

drawing. 
The whole subject of turnouts and crossings has been 

completely befogged by a multitude of useless and cumber¬ 

some formulas. Every young engineer approaches his 

first turnout with fear and trembling, having Imbibed the 

idea from the books that the subject is exceedingly diffi¬ 

cult. whereas It Is very simple. Involving only problems In 

the use of simple circular curves, and requiring only such 

formulas as should be at the finger-tips of every transit- 

man of two months’ experience. 

A common mistake in laying out turnouts Is to begin 

with the location of the bead-block instead of the frog 

point. If the latter be chosen first, and the frog angle be 

turned from the main line or from a tangent to the main 

line at that point, the turnout can be run as easily as any 

other curve. A table of leads and turnout curves for 
straight track should be constructed by considering the 

frog from heel to toe as one tangent, and the main line 

rail for stub switches, or the switch rail for split switches 

as another, and calculating the circular curve required to 

Join them. Then calculate the offset between the main 

line and turnout curve at a point half way between the 

frog point and the head-block for stub switches, or heel of 

switch rail for split switches. This offset will be the same 

for the same frog, whether the turnout be on either side of 

tangent, taper, simple or compound circular curve, and 

should be used in staking the lead, as it saves the trouble 

of determining the degree of the turnout curve in the 

three last named cases. 
Frogs of the same number but different lengths will of 

course have slightly different turnout curves, as will also 

stub and split switches with the same frqg. 

Respectfully, J. P. Newell. O. R. & N. Co. 

Portland, Ore., Oct. 10, 1808. 

Electro-Plating of Stones and Pebbles With Metal From 

Water Pipes. 

sir—In the article on “Electrolysis of Water Pipes at 

Dayton, Ohio,” in your Issue of Oct. 6, I note the follow¬ 

ing quoted from the report of Mr. Harold P. Brown; 

Furthermore, the stones or pebbles near the pipes seem 
to be electro-plated with the metal of the pipe. This con¬ 
dition I have not seen at any other place, and, as tar aa 
I know. It has not been observed before. 

In this connection I would refer to a letter of mine, 

dated March 15, 1894, and published In your issue of 

March 22, 1894 (Vol. 31, p. 242). W’ith this letter 1 sent 

you samples of earth in which the redeposited metal from 

the pipes was plainly visible. At that time, and fre¬ 

quently since then, we have observed here that atones 

or pebbles near the pipes were especially apt to be electro¬ 

plated with the metal of the pipe, whether lead or iron; 

and where there were moist streaks or faults in a clay 

soil, I have found samples of the redeposited metal ex¬ 

tending aa far as the sides of the excavation, sometimes 

6 ft. from the pipes. I have been very much interested 

in the portions of the Dayton report which you published, 

more especially since our experience here agrees in many 

particulars with the results of the careful observations 

made by the experts employed there. 

Yours truly, Dabney H. Msury, Jr., 

Engineer and Supt. Peoria Water-Works Co. 

Peoria. Ill., Oct. 13, 1898. 

(As a matter of interest in this connection '.ve 
take the following additional remarks respecting 
the electro-plating of pebbles, etc., at Dayton, 
from the report of Mr. £. £. Brownell, one of the 
electrical experts employed by the city.—Ed.) 

Wherever any electrolytic action has attacked the caat- 
Iron mains, there remains upon or adjacent to the mains 
a black substance, that is due to the nascent oxygen be¬ 
ing liberated from the decomposed water, oxidising the 
Iron In the pipes, and this iron is than carried or held 
in solution by s solvent, which is formed by the rsaeUoa 
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of a current of electricity upon the constituents of the 
soil; from this solvent the,iron, lead or whatever metal 
it has attacked, is taken or given up to be deposited or 
electro-plated upon the soil and stones to the distance of 
Several Inches. 

Sir—In your Issue of Oct. 0 Is an abstract of reports 

upon the damage to water pipes at Dayton. Ohio, by elec¬ 

trolytic corrosion. In this there are several sutemctit." 

which clearly appear to be founded on mlsadvcrtence or 

inlsinterpretatlOD of facts. 

For instance, it has been fully proved by experiments 

made here In 180.3 and 1.894 that such electrolytic corro¬ 

sion Is a direct electrolytic action and not one in which 

free oxygen comes Into play. Similar conclusions may b.‘ 

derived from the results of Mr. Farnham's experiments of 

about the same date. It would bo a very fortunate thing 

if the view of the cause of electrolytic damage 
.set forth In your abstract were correct; since. In this 

case, an electric pressure of some consider.abIe magnitude 

would be requisite to set up the action, and careful bond¬ 

ing for the purpose of reducing the difference of pressure 

between pipes and track return would bring this below 

the critical value required to liberate oxygen under the 

existing conditions, and the danger of damage would be 

entirely avoided. Unfortunately, the aetion does not 

take place in this way, but was shown in the experiments 

referred to above to be a direct electrolytic aetion, which 

may be set up by a mere directive force. Hence results 

the carrying away of iron from the pipes and its depo 

sitlon elsewhere. This Is plainly explained in the paper 

read on July 11. ISiM. before the Western .‘Society cf En- 

glneers. and published In the Journal of the Assoclatlnii 

of Engineering Societies (monthly number for September. 

1894). I have frequently observed an ac<-umulatiun of Iron 

or lead salts In the earth near electrolytlcally damaged 

pipes, and the phenomenon Is well known amongst those 

who have had experience In making examinations for the 

purpose of prescribing allevlatlve measures. 

Respectfully yours, I). C. Jackson. 

Department of Electrical Engineering University of Wls 
coDsIn, Oct. 13, 1808. 

STANDARD SPECIFICATIONS FOR STEAM BOILERS. 

At the recent annual meeting of the American 
Boiler Manufacturers’ Association, at St. 1a>u1s. 

the report of a committee appointed at the con¬ 
vention of a year ago to prepare a set of specl- 
fleationa for steam boilers was presented, and 
after extended discussion was adopted with slight 
changes. The report as finally adopted is as fol ■ 
lows: 

Matcrixls.—The materials for first-class boiler work 

should be the standard material.-! as adopted at Philadel¬ 

phia, by final vote recorded on page 77 of Proceedings of 

1S97, and as given In concise form on pages 2o7 and 2ilH. 

Proceedings of 1897. Other materials not therein specified 

are given In the body of these specifications In connection 

with provisions for the design and workmanship of the 
parts to which they apply. 

Riveting.—Holes should be perfectly true and fair, made 
so by use of clean cutting punches or drills; sharp edges 

and burrs to be removed by slight counter sinking snd 

burr reaming before and after the sheets are Joined to¬ 

gether. Under side of original head of rivet must be flat, 

square and smooth to insure perfect contact with the 

plate. For rivets from % to 13-16-ln. diameter allow I'j 

diameters for length of stock to form the bead; for large 

rivets allow leas length. For button set on snap rivets 5^ 

more stock may be allowed to form the driven head. 

Light regulation riveting hammers to be used until rivet 

is well upset in the bole; after that the snap and heavy 

mauls. For machine riveting more stock may be left (or 

the driven head, to make it equal to the original head, 

this to be fixed by experiment. The amount of pressure 

on the die should be obout 80 tons for IVk or In. rivets; 

(vt tons for 1 In., .''>7 tons (or l.'i-lll-ln., 3d tons for %-lu. 
rivets. 

Rivets should be tested both hot and cold by driving 

down on an anvil with the head in a die, by nicking and 

bending, and by bending back on themselves, all without 

developing cracks or flaws. The heads of rivets to be ot 

equal strength with the shanks. This ia fulfilled by giv¬ 

ing the bead at the periphery of the shank a height equal 

to one-ihird the diameter of the shank. A slight fillet at 

this point U advisable. The rivets should have a diameter 

about double the thickness of ihe thinner plate; the pitch 

should be about three times the rivet hole; the distance 

between staggered rows of rivets half the pitch; the lap 
for single riveting about equal to the pitch; the lap for 

double riveting about one and one-third times the pitch, 

and one-half pitch more (or each addUonal row of riveu. 

All these are approxlnoatlona; the exact dimensions to 

be determined by making the resistance to shear of the 

total rivet strength of the net or standing metal. 

A factor of safety of 4% shall be used where the tensile 

strength of the plate and the ahearing strength of the 

rivet* have been determined by actual tests. Where this 

has net been done a factor of eafety of A ahall be taken, 

and at meet 56,090 Iba. tenalble strength per square inch 
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fur itee: plate and 40,UUU Iba. ahear atreDSlb per square 

inch for rlveU be allowed. RItoI holes may be puocbed 

srlth good sharp punches and well fitting dies In American 

Uutler .Manufacturers' Association steel up to \-in. In 

thickness. Above that thickness either jmnchlng and 

reaming with a fluted reamer, or drilling is advisable. 

The judicious use of the drift pin with light hammers In 

pulling the plates Into place and rounding up the boles Is 
not objectionable; but enlarging or gouging boles to a fit 

by driving in a drift pin with heavy hammers or mauls Is 

condemned as a barbaious practice. When drawn into an 

approximate fit the holes must be trued up by means of 

reamers. 

Calking—The old style, known as split calking, is unfit 

fur boiler work. Excellent work can be done, both by 

band calking or calking with pneumatic hammer and the 

Conery or round tool. Excessive calking throws undue 

strains on the rivet beads and must be avoided. The 

square nosi U tool should be used only In corners where 

the round udeed cannot reach, and in taking up siusUl lo¬ 

cal leaks, and extreme care Is necessary to avoid nicking 

the lower plate. The fit should be made in the laying ot 

the plates, the calking only to correct the natural and un¬ 

avoidable roughness of the surfaces of contact. Calking 

edges should be prepuri'd by bevel planing, bevel shearing 

or bevel chipping. 
Flat sSurfaeta.—The rules for fiat surfaces have been 

experimentally detennined, and should be amended from 

time to time In the light of tests of full sited structures 

built up of the best modern materials and with the best 

modern tools and workmanship. The mathematical for¬ 

mulae for a plate aupported on all sldea have never been 

worked out to full aatisfactlon. The exact factor of aafety 

ui.u.i ai.y dup.inal lu.es <aiinut, therefore, be deter- 

mlm-d. The rules of the United States Board ot Super¬ 

vising Inspectors ai>proxlmate a factor of safety ot five. 

And aa they have given satUtaotory resulta during pest 

years, with materials ot less excellence than American 

Boiler .Mauufactureri’ Association stock, they ere recom- 

inendt'd as safe rules—vlx.: 
State of tblckm-as of plate In sixtentbs of an Inch, thus 

for Vk-luch p,ate, b-lU or 8; then: 
Assume a constant (C> for the following varying meth¬ 

ods of construction: 
C » 112 lor plates 7-lU inch thick and under, with screw 

stays, riveted ends. 
C ~ 12U lor plates over 7-lti inch thick, with screw stsys, 

riveUvt luds. 
C •• 140 lor all plates when in addition to the screw 

threads In the pistes a nut Is used both iuside aud outside 
of each plate. 

Whenever salt, acids or alkali are contained in the feed 
waUT all plaua must have uuta lutlde ana outside. In ad¬ 
dition to the screw threads In the piste. The safe work¬ 
ing pressure per square Inch is 

Cxt» 
p •--(where p -■ the pitch in Inches) 

P* 
by formula. Or it can be expressed in the rule: Multiply 

the constant C by the square of the thickness of piste 

expressed In sixteenths of an Inch, and divide by the 

square of the pitch expressed In Inches. The quotient Is 

the sate working pressure: 

The supervisor's rules allow a still higher oonstsmt, C 

equals 'JllU, based on large washers riveted aa reinforce 

plates on the outside of the plates. But this Introduces 

the element of doubt as to weakening by rivet boles 

(which has caused abandonment ot thla method ot rein¬ 

forcing manholes), and It la therefore wiser to discard It. 

Bumped or Dished Hoads.—Whenever a bead ta uniform¬ 

ly dished or bumped as a segment ot s sphere, any ra¬ 

dial section of same Is under the same conditions of equi¬ 

librium as the circle seam of a cylinder, and as a circle 

team has double the strength of a side seam (subject to 

percentage reduction due to riveting). It follows thst 

the thickneee of a convex or dished bead should be the 

same aa that ot the cylindrical shell whose diameter is 

equal to the radius of curvature ot the dished bead. As 

this rule applies to a solid plate any reduction by rivet 

boles, man boles, etc., must be allowed fior by propor¬ 

tionate increase In thickness. 
Flanging, Bending and Forming.—The exact heat for 

fianglng, bending and forming cannot be fixed, but must 

be left largely to the judgment ot the fianger, alnce tt de¬ 

pends on various qualities of the steel or iron, but under 

no circumstances should any blow be struck, or bending 

attempted, after that portion of the plate undergoing 

manipulation no longer ahows red In the dark. As the 

danger point is whaf Is known aa blue heat, this rule 

must be understood to apply to parts of the plate at 

leaat 4 tna. distant from the point where the actual bend¬ 

ing takes place or the blow is struck. 
Rolling.—All rolling should be done cold, and gradually 

by regular Increments from the straight plate to the 

exact circle required, and care must be taken that the 

whole length of the piste Is rolled to a true circle. If 

the lap for the rivet seam is left straight instead of being 

brought to this true circle there Is alwsys a danger point 

on the line ot demar:cation. 

Boiler Tubes.—Boiler tubes should be made ot cbaroosl, 

iron or mild steel, specially made for that purpose, and 

should be lap-welded or drawn. They should be round, 

straight, free from scales, blisters and mechanical defecta, 

and each tube subjected to an Internal hydrostaUc pres¬ 

sure ot 500 lbs. per aq. 'a., and so stenciled. The manu¬ 

facturer's name should also be plainly stenciled oa each 
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tube. The metal tbickneos should be as follows, but may 

be increased when demanded by specially high pressure 
or extreme lengths: 

,-.Vo. 13 B. W. G.-, ,—No. 12 B. W. Q.-, 
1 in., IVi ins.. 1>4 Ins., 1% ins. 2 Ins., 2V4 Ins., 2^ Ins. 

/-B. W. O.-, 
/—-No. 11 B. W. G.-, ,-No. 10.-, ,-No. 9-, 
2’(i ins., 3 Ins., 3^4 Ins., 3^ ins., 3^4 ins., 4 Ins. 4^4 las., 5 ins. 

Tests.—A section cut form one tube taken at random 

from a lot of 150 or lesa must stand hammering down 

vertically without cracking or splitting when down solid. 

Sixe. 
For 1-ln. tubes. 

“ H4-ln. “ 
l^ln. “ 

“ IVln. " 
" 2-ln. 
•• 2I4-:n. •* 
" 2^4 ln. “ 

Length 
of ust 

section. 

. ^4-ln. 

. .1 In. 

Size. 
For 2')^-in. tubes. 

“ 3-ln. 
“ 3'4-tn. “ 
“ 3Mrin. “ 

3\-ln. " 
" 4-ln. 
" 4Mrln. “ 
" 5-ln. 

Length 
of test 

section. 

. .1)4 ins. 

.1% ins. 

. .1% Ins. 

All tubes should stand expanding flange over on tube 

plate and bending without flaw, crack or opening of the 

weld. 

Tube Holes.—If punched, should not be full size, but 

allow not less than %-in. on the diameter for reaming. 

Tube sheet should be annealed after punching, and before 

reaming. All holes should be slightly countersunk on 

both sides to prevent cutting tube by expanding and 

beading. 

If copper ferrules are used the hole should be a neat 

fit for the ferrule. If ferrules are not used the hole 

should be l-t'4 to 1-16-ln. larger, according to size ot tube. 

Tube Setting.—Ends of tubes should be annealed In the 

tube mill before setting. The tube should be allowed to 

extend through the sheet 1-16-in. for every inch of di¬ 

ameter, which Is ample for beading, then expanded until 

It is tight In the hole and no more. Excessive expanding 

should be guarded against. On the end exposed to direct 

flame, flange tube partly over the sheet, allowing part ol 

the right angle flange or bead to be completed by beading 
tool. The beading tool should not come In contact with 

the tube sheet, but work entirely on the tube. After bead¬ 

ing, tube should be slightly expanded to counteract the 

loosening effect of the beading process. 

Copper Ferrules.—Copper ferrules should be used In 

fire-tube boilers on the ends subject to direct heat. They 
protect the flue holes; protect the flues from crystalliza¬ 

tion on account of expanding, and make better and surer 

joints on account of softer metal being compressed be¬ 

tween the two harder ones. The tubes are more readily 

removed on account of tube holes being larger, and when 

scaled, scale and sediment Is removed with them, while 

when body of tube fits the hole It scrapes all scale and 

sediment off and leaves It on the Inside of the boiler. 

Ferrules should be from 18 to 14 wire gage, according to 

size of tube. 
Removing Old Tubes.—This depends largely on circum¬ 

stances. There Is always one end of the boiler where 

the tube is more readily removed than on the other. Some 

time* it Is convenient to drop them down and take them 

through a man or band hole, then again raise them to 

a dry pipe hole, or take them through the bole they have 

been occupying. In any event, first remove the beading 

with a flat chisel. Be very careful not to injure the flue 

sheet. Then cape in past Inside of flue sheet with a 

chisel or round back diamond point. Have sharp corners 

removed from tool to avoid cutting or scoring edge of flue 

hole. Then cave end of tube Inward. The tube Is then 

ready tor removing from boiler, as circumstances may 

suggest. Where the tubes have not been beaded over 

they can be readily loosened for removing by using a 

crimping tool made with two fingers of unequal length, 

between which the metal ot the tube fits easily. The 

longer finger Inside the tube forms a fulcrum; the shorter 

one outside crimps the metal Inward. 

Riveted and Lap-Welded Flues.—There are so many 

variationa in details ot construction Involved In the ques¬ 

tion of the strength ot such flues that a mathematical de¬ 

termination of their strength, which must necessarily de¬ 

pend on certain assumptlona. is not practical. On the 

other hand, experimental work In testing flues ot this 

character is necessarily very expensive and would have to 

cover so large an amount ot ground that no private firm 

or corporation could undertake it, and the determination 

should be left to the government testing works. Your 

committee, therefore, deems It best for the present, and 

until other experimental data are available, to adopt in 

full sections 8 to 13, inclusive, of Rule 11 of the Board 

of Supervising Inspectors ot Steam Vessels. 

Corrugated Furnace Flues and Steam Chimneys.-The 

same remarks aa made regarding flues apply to corru¬ 

gated furnace flues and ateam chimneys, 'and your com¬ 

mittee, therefore, recommends the adoption, for the pres¬ 

ent, subject to amendment on the basis of further experi¬ 

mental data, the provisions of sections 14 and 15 of Rule 

11 of the Board of Supervising Inspeccors of Steam Ves¬ 

sels. 

Stay Bolts.—Should be made of iron or mild steel spe¬ 

cially manufactured for the purpose. If nnule ot iron, the 

material should have a tensile strength of not less than 

46,000 lbs., and not less than 26,000 lbs. elastic limit. 

Elongation not less than 22% in 8 Ins. for bolts of less 

than 1 sq. In. net area, nor less than 20% In 8 Ins. for 

bolts of 1 sq. In. and more in net area. If made of st-e’ 

the material should have a tensile strength of not '. si 

than 55.000 lbs., and not leas than 33,000 lbs. e:, • , 
limit. Elongation not less than 25% In 8 Ins. for : •, 

of lesa than 1 sq. In. net area, nor less than 22% In >■ 1 . 

for bolte of 1 sq. In. and more In net area, suy i 

should be subjected to the following teats; 

1. A bar to be selected at random from a lot of ; < k, 

lbs. ora fraction thereof. After being threaded w ^ 

sharp die. V-thread with rounded edges. It should h 1 

cold ISO* around a bar of the same diameter w ut 
showing any crack or flaw. 

2. Another piece similarly threaded to be screwed 

well-flttlng nute formed of pieces of plates to be st.U',i 

and riveted over so os to form an exact duplicate of -he 
bolt in the finished structure. It is then to be pull in 

a testing machine, and the ultimate stress carefully not.d 

If it fads by pulling apart, the tensile stress per s(|u.r 

Inch figured on the original net section is to be used n 

figuring the safe load. If It falls by shearing, the s; ar 

stress per square inch of the mean section In shear Is r„ 

be thus used. This mean section In shear Is found by 

multiplying half the thickness of the plate or nut bv 

the mean between circumference at base and at crown o: 

thread. The safe load to be determined by applyii.e a 

factor of aafety of 5 to the ultimate stress per square inch 
thus found. 

SUy bolts should be carefully threaded with sharp, 
clean dies. They should be cut on a threading mach,:;.' 

equipped with a lead screw, so that there will be no varia¬ 

tion In the pitch of the sUy bolt threads. Holes shouid 

be tapped with tap extending through both sheets and to 

a neat, smooth fit. Just large enough so that the bolt can 

be put in by hand lever or wrench with a steady pull. 

Great care should be taken to make full, clean V-thn^ds, 

rounded edges, making a close.neat fit, so that very little 

riveting will be required; 1-5 of dlamKer is proper height 
for projecting and rlveUng. RiveUng Is detrimenUi to 

threads In sheet and on stay bolts. In the case of hollow 

stay bolts a long, slender drift pin should be driven into 

the bore before and kept there during riveting, and after¬ 

ward driven home firmly to slightly expand the bolt and 

counteract the tendency to loosen the thread due to the 

riveting, and finally removed by loosening It by slight 

taps of the hammer all around, or by driving out by a 

bar from the other end. When nuts are used on screw 

stays the height of thickness of such nut shall not be 

less than 60% of the diameter of the bolt. The largest 
pitch permissible for screw stays is 10 ins. 

Braces and Stays.—The material In braces and stays 

should be fully equal to stay bolt stock. A bar not less 

than 10 ins. long shall be taken from each lot of l.ooo 

lbs. or fraction thereof and tested to destruction; the 

tenalle strength thus found, subject to a factor of safety 

of 5, shall limit the tensile stress per square inch per¬ 

mitted on the brace in direct pull. Where such tests arc 

not made the material shall be subject to careful inspec¬ 

tion, and If It appears satisfactory, 6,500 lbs. per sq. In. 

for wrought Iron and 8,000 lbs. per sq. In. for steel shall 

be the highest loads permitted. Welding should be 

avoided where possible, and where welds have to be used 

they are to be considered as having only Sit'o of th- 

strength of the solid bar. Rivets by which braces are 

attached to the boiler when the pull on them is other 

than at right angles, should be subjected to only half the 

stress permitted rivets in the seams. 

Manholes.—The older methods of reinforcing manholes 

have been found by practical testa to be defective. A 
ring or plate riveted on inside or outside never becomes 

a part of the original plate, and there are many instances 

where the main plate was fractured under test, while the 

reinforce plate or ring was as good as new. This shows 

that It is not possible to make the reinforce plate relieve 

the main plate ot the portion of the load intended. This 

becomes worse when the metal of the reinforce plate is 

different in quality from that of the main plate. Besides 

thla the rivet boles necessary for joining plate and ring 

together introduce a new element of weakness and uncer¬ 

tainty. Cast-iron reinforce flanges are of no value wbal- 

ever, and are unqualifiedly condemned. The best method 

of forming a manhole ia to cut the hole considerably 

smaller than required, and then flange tt in with a straight 

flange on a radius of not less than three times the thick¬ 

ness of the metal. In place of attempting to rivet on a 

piece of plate to make up for that cut away, tt is better 

to make the original plate that much thicker. Or the flange 

may be reinforced by shrinking on a reinforce ring around 

it, and this should always be done where the plate is Vi-lb. 

or less In thickneas. 

Domes.—Domes snould be avoided when possible. No 

method of reinforcing the shell where the hole Is cut for 

the dome gives absolute security. But where domes can¬ 

not be avoided the cylindrical portion of the dome should 

be flanged down to the shell of the boiler and the shill 

either flanged up Inside of the dome or reinforced by a 

collar flanged at the joint, and these flanges should be 

double riveted. 
Drunw.—Drums may be put on with collar flanges of 

A. B. M. A. steel, not leas than %-ln. thick, double 

riveted to the shell and the drum and single riveted to the 

neck or leg, or the flanges may be found on the legs. 

Saddles or ^otslM.—Should be of flanged steel plate or 

# 
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of soft c*it steel. The Utter, howeyer, baa the dlaad- 

»• . tage that It la frequently porous, and has not the same 

dvctlltty as the shell plate, and cannot be held to be as 

good as flanjred A. B. M. A. plate. Cast Iron must not be 

uf.d for any opening In which It will be In tension. 
Hanitlng.—The boiler should be supported wherever 

praoticable at the points where there Is the greatest excess 

of'.‘trength. Excessive local stresses from the weight of 

th' boiler and contenU should be avoided, and therefore 

-i (irt lugs are objectionable. Any straps or lugs from 

which the boiler Is suspended should be made very long 

oa the shell, so as to Insure them against distortion of any 

k.iid. and the rivets for securing them to the structure 

-h.iuM be so proportioned as to take only one-half of the 

stress which Is permitted for rivets In the seams. The boiler 

should be set In such a manner that the furnace may be 

rebuilt without In any way disturbing the proper suspen- 

sicn of the boiler All boilers should be so set that there 

will be a little less water at the gage cocks than at the 

opposite end of the boiler. 
Hydrostatic Pressure.—The old methods of testing by 

excessive hydrostatic pressure are condemned as barbar¬ 

ous, and tending to weaken the structure and disturb the 

proper At of the parts. The hydrostatic test should never 

be used to take the place of a proper and thorough ex¬ 

amination of the quality of materials, proportions and 

workmanship of the boiler. The hydrostatic test should 

never exceed a pressure of one-third above the regular 

working pressure, and under no circumstances should this 

excess be more than 100 lbs. per sq. In. The water used 

for hydrostatic test should never be less than 125" F. In 

temperature. 

We present these specifleations In this form In order 

that a full discussion of them may be bad. We think we 

have done our duty, as we understand It—1. e., simply to 

bring Into a tangible form, and as short as possible, the 

vast amount of information which has been contributed 

by all members during the discussions at our nine pre¬ 

vious conventions. Where conflicting opinions exist we 

have attempted rather to harmonize them or to arrive at 

a just and fair compromise between them, than to assume 

an attitude of partisanship. We are far from believing 

that this is the best specification that could possibly be 

written to-day, but we know that It represents the aver¬ 

age opinion of those of our members who have been most 

earnest In the work of this association and most desirous 

of establishing uniformity In excellence. 

After it has been fully discussed, amended and adopted, 

we propose to recast it In a more concise form, leaving 

out matters of explanation and reciting only the rules 

which should govern good boiler work. It will. In our 

opinion, then be best to incorporate under the head of 

"Materials” the standard specifleation heretofore adopted, 

so that when Anally completed it can be issued to the 

members at the joint work of the two committees. 

Even then we shall consider It only as representing for 
the present time the average standard of good American 

boiler practice, and to bespeak for our work the advan¬ 

tage of additional amendments so that it may keep pace 

with all improvements tested and Anally adopted in the 

best American boiler shops. Committee; E. D. Meier, 

Henry J. Hartley, George X. Riley, James Tappan, D. 
Connelly. 

information obtained Is contained in a paper read 
by Mr. John H. Coffin before the Engineers’ Club, 
of Cleveland. Referring to the survey of the 1,300 
vessels in which work he assisted, Mr. Coffin said: 

There are l.lfiO screw propellers and a trifle over 50 pad¬ 
dle, or side wheel, propellers; the balance being schooners 
or tow barges, which are equipped with boilers and steam 
pumps, or hoisting or steering machinery. Of those fitted 
with screw propellers. IkSO have solid cast wheels, 6 of them 
being of bronze, 8 of steel and 1M6 of cast Iron; 185 have 
sectional wheels, one of them being bronze, 6 steel and 178 
cast Iron. Of the entire number, 1,0^ of these propeller 
wheels are fitted on the tail shafts with straight bore and 
key, while only 74 are fitted on a taper end with feather 
and nut, the latter arrangement being more modern prac- 

where the columns are insufficiently secured to bed pistes, 
and tV4 cases where the bed plates are not sufficiently bolted 
to their seatlngs. 

The marine fire-box boiler Is the most common type, 
though It has lost Its prestige, the Scotch boiler having rap¬ 
idly displaced it; 7;U boilers of this type are in use to-day. 
The marine water-tube boiler la of more recent date, only 
one having been built earlier than IK'S*. There are none 
of this type now on the lakes built b< tween IS-su and Ibtki. 
but there are 115 vessels, built since 181k), equipped with this 
type of boiler, and there are several vessels now under ron- 
struction which are to be cquipisd with this type of bolter. 
It is also Interesting to note the gradual increase In pres¬ 
sures In bolters built during these several periods, as shown 
in the accompanying table. 

21)5 boilers were found having patches Inside and 2t’i4 hav¬ 
ing patches on the outside; 82 boilers are poorly fastened 

IMPULSE WATER-WHEELS OF LARGE DIAMETER. 

In our issue of Dec. 10, ISO."), we illustrated an 
impulse water-wheel for driving an air compres¬ 
sor at the North Star Mine, Grass Valley, Cal. 
The wheel was 18 ft. 0 1ns. diameter, and was de¬ 
signed by Mr. E. S. Cobb, of San Francisco. Mr. 
C.)bb has patented this design of wheel, and the 
accompanying cut shows one of still larger size 
(•’>0 ft. diameter) made from his designs by the 
Iti.sdon Iron & Locomotive Works, of San Fran¬ 
cisco. It will be seen that the spokes of the wheel 
are all in tension, and that tangent as well as ra¬ 
dial spokes are used. The wheel weighs about 
l.I.OOO lbs. It is entirely of steel, with the excep¬ 
tion of the hub, and was built in four sections for 
convenience of shipment. It runs at the rate of 
•kl revolutions per minute, operating under a head 
of 775 ft. water pressure, and develops .330-lIP. 
when driven by one nozzle, or 1,00()-HP. with 
three nozzles, all of 1% ins. diameter. The power 
is used to drive a duplex, single-acting, compound 
air-compressor. 

The buckets on the wheel are of a pattern cov¬ 
ered by a patent Issued to the Kisdon Works, 
March 1, 1898. They are finished on the inside 
and polished to a smooth surface. 

30-FT. DIAMETER IMPULSE WATER-WHEEL FOR A HEAD OF 775 FT. 

Designed and Patented by E. S. Cobb, San Francisco, Cal.; Built by the Risdon Iron d. Locomotive 
Works, San Francisco. 

THE MACHINERY OF STEAM VESSELS ON THE GREAT 

LAKES. 

A summary of the machinery of 1,300 steam ves¬ 
sels engaged in traffic on the Great Lakes has 
b(‘. n prepared under the direction of Mr. Walter 
Miller, of Cleveland, Ohio. The substance of the 

tice and considered by most engineers to-day to bo the pref¬ 
erable way of fitting propellers on the shafts. Of the pad¬ 
dle wheels, 23 are fitted with feathered floats and 29 have 
solid floats. 

The lack of uniformity of proportion of parts of these ma¬ 
chines is surprising. There seems to have been no hard 
and fast rules for the construction of engines on the lakes, 
and each builder has followed his own ideas. In the item 
of crank-shafts, about 4<K) are of the solid forged type, 17 
of these being of steel and .3K) of wrought iron; 7w are 
built-up sharts,of which 23 are of interchangeable sections,13 
of them being of steel and the balance of wrought iron. Of 
the total number, .354 are light in section, according to 
Lloyd's rules for determining the size of crank-shafts. KM 
cases were also found where the Intermediate shafts are 
light of section, and .387 cases where the propeller shafts 
are light by these same rules; and 48 rases where the shaft 
couplings are reinforced, either or account of breakages or 
because of developed weakness. There are 296 cases where 
the thrust bearings are insufficient to properly relieve the 
crank-shaft from fore and aft strains. A perhaps more 
serious defect, from the 'tnsurer'a standpoint, exists In the 
light cross-bead connections, there being 446 cases where 
cross-head keys are too light and .54 cases where 
the nuts fastening piston rods in cross-heads are 
small. A point which seems to have been very 
sparingly covered by authorities on engine design, and 
yet which seems one of vital importance. Is the bolting of 
cylinders to columns, of columns to bed-plates, and of bed¬ 
plates to seatlngs In msrine engines. The strain to which 
each of these parts is subjected being a direct strain, tne 
necessary strength of these parts is easily found by com¬ 
putation based on the steam pressure and the size of the 
cylinders. In these parts 340 cases were found where the 
cylinders are too lightly fastened to the columns, 68 cases 

to the hulls of the vessels; 139 boilers are without stop- 
valves between them and the throttle-valves; there are 191 
cases where the slip joints in the main steam pipes are not 
protected with safety guard bolts; there are 1.34 cases, 
where there are no cocks betwe<n the fe<d check valves and 
the boilers; and there are 165 cases where the fied check 
valves are only common pipe checks. 

Table Showing Typrs of Engines and Boilers Built for Lake 
Vessels During Ten-Year Periods Since 18til); Also the 
Steam Pressures Employed. 

1860 1870 1880 1890 
Engines: to •69. to ’7i(. to '8!). to i)8 

Iligh-prei.sure non-condensing 40 93 185 93 
" condensing .. (» lo 4 

Steeple compound. / * 89 .3J) 
F. & A. compound. 5 i: 1.54 99 
Triple expansion . 67 147 
Quadruple expansion . 1 6 
Walking beams . H io S 7 
Inclined and horizontal .... 1 2 7 9 

Boilers: Firebox. 18 97 .392 224 
Scotch . 1 8 193 .348 
Water-tube . 1 

Pressures: Below .50 ibs. .3 2 3 
Between .50 and 75 lbs. 4 19 23 10 

" 75 100 ••. Ti .59 122 2!) 
" 100 " 125 " . 1 25 318 17.3 
" 125 “ lliO ". .3 .52 184 
" 1.50 " 175 ". 1 70' 161 
" 175 " 2IH) ". 19 
" 200 " 225 ". 1 1 12 

225 lbs. *> 

2.V) “ . 12 
265 “ . 2 
300 " . 1 
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PROGRESS ON THE WATER PURIFICATION PLANT AT 

ALBANY. N. Y. 

(With full-pace plate.) 

One of the most interesting pieces of engineering 
construction now in progress is the water purifi¬ 
cation plant at Albany, N. Y. The plans for 
this work were shown in our issue of Feb. 
10, 1808, Just before bids were received for 
Its construction. The contract was let to T. 
Henry Dumary, and the Wilson & Baillie Manufac¬ 
turing Co., of Brooklyn, N. Y., and the work Is 
now at a very interesting stage. The purification 

paratus hoists tbs material, moves it In a hori¬ 
zontal plane, both longitudinally and transversely, 
and lowers it at any desired point in an area 
900 X 700 ft. A general view of one end of the 
plant is shown by Fig. 1, on the inset 
sheet. There is an engine for each cable- 
way, as shown in the view. Fig. 2. The at¬ 
tendant of each engine controls the operations of 
the corresponding cableways from his station, in 
accordance with signals given him. Figs. 3 and 4 
show the hoisting and transferring apparatus in 
more detail, as well as other parts of the con¬ 
tractor’s plant. The trestles and cableways are 

FIG. 5.—CONSTRUCTING THE INVERTED ARCHES FOR THE FLOOR 
OF THE FILTER BEDS. 

FIG. 6.—INCLINED ENTRANCE TO FILTER BEDS. 

plant includes a low-lift pumping-station, drawing 
v ater from the Hudson River, a 16,000,000-gallon 
sedimentation basin, eight covered filter beds, 
each 0.7 acre In area, with a combined dally ca¬ 
pacity of 15,000,000 gallons, and a 600,000-gal¬ 
lon covered pure water basin. The bottom of the 
sedimentation basin is composed of 16 ins. of pud¬ 
dle, covered with 6 ins. of concrete; the slopes 
have first a covering of 16 Ins. of puddle, then 2 
ft. of broken stone, on which is 10 Ins. of stone 
paving. The floors and roofs of the filter beds 
and clear water basin are of concrete: the walls 
of the filter compartments are lined with brick 
and the piers of the compartment are of the same 

material. 
In moving the large quantities of concrete, brick, 

stone, pipe and other material required for the 

also shown in the backgrounds of Figs. .5 and 6, 
in the text, and by the section. Fig. 10. 

The purification works are very well located for 
receiving material, having the river on one side, 
canals on two other sides, and the railway not far 
distant. 

The sand and gravel used for concrete is 
dredged from the river about two miles abi)ve the 
work, brought down in barges and dumped in 
the river, alongside a dock. From the river bot¬ 
tom it is again dredged up and is deposited in a 
pile on the dock, as shown in Fig. 1. From this 
pile the sand and gravel are automatically loaded 
on conveyors, by which they are hoisted and 
dumped into the screen, shown in Fig. 3. Here it Is 
washed and separated into sand, gravel and tail¬ 
ings. the latter being gravel above the regulation 

convey the concrete and other material along the 
line of the trestle to the cableways, thus saving 
some of the time required for moving the c.ibl.-- 
ways to position for picking up material. 

The steam for power Is furnished by a battery 
ol four boilers. There are ten or eleven engines 
in use. 

The filtered water is to be delivered to the pn .s- 
ent main pumping plant, further down the river, 
through a 48-In. riveted steel conduit. S.fNHt ft 
long, encased in concrete. The pipe is made from 
5-16-ln. plates and has in and out Joints. For a 
distance of 5,000 ft. the conduit is located in the 
bed of the Erie Canal, and for a distance of 2.2()o 
ft Its bottom is at an average depth of 22 ft. 
and a maximum depth of 25 ft. below th- .sur¬ 
face of the ground. To overcome the ten¬ 
dency of the canal section to float, ami to 
withstand the external pressure on the 
other section, the whole length of the conduit Is 
encased in concrete. The cross-sections of con¬ 
crete used for the greater part of this casing are 
shown by Fig. 7, types 7 and 9. A portion of the 
conduit 168 ft. long, beneath railway tracks, was 
built in a tunnel about 6 ft. wide and 7 ft. high. 
The concrete filling about the pipe in the tunnel 
was conveyed by means of a small car, running 
on the top of the pipe. A sketch of the car is 
shown by Fig. 8. Fig. 9 is a section of the tunnel, 
the dotted lines indicating the position of the car 
The car was designed by Mr. Hilt, of Hilt, .John¬ 
son, Fitzgerald & Mulderry, contractors for th>' 
steel conduit. Nearly all the work on the conduit 
was done in winter. The excavation contained con¬ 
siderable running sand. The pipe, in excavation, 
was suspended in slings until the concrete was 
placed beneath It. It was found that concrete 
made with broken stone did not pack well beneath 
the pipe, but with gravel instead of stone, and a 
curved rammer, no trouble was experienced. 

When a representative of the editorial staff of 
this Journal visited the work on Oct. 5 the pud¬ 
dling and concreting of the floor of the sedi¬ 
mentation basin were about half done and stone 
for the slope paving was being received; four of 
the eight filter beds were well on towards com¬ 
pletion, and the foundation walls for the clear 
water basin were in. It is expected that the four 
filter beds now so far advanced and the clear 
water basin will be put in use before Jan. I, but 
that work on the other beds and the sedimenta¬ 
tion chamber will be suspended as soon as cold 

weather sets In. ^ 
Mr, Allen Uazen, Assoc. M. Am. Soc. C. E., is 
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—TYPICAL SECTIONS OF CONCRETE BACKING FOR 48-IN. STEEL PIPE, 

size. The tailings are passed through a crusher 
and added to the gravel. 

The concrete is composed of approximately 1 
)>art of cement, 3 parts sand, and 5 parts gravel, 
but the proportions are changed slightly as occa¬ 
sion demands. The cement is paid for separately, 
so the city may vary the richness of the concrete 
at pleasure. All the cement is tested in a Fair¬ 
banks machine, a sample being taken for each ten 
barrels, from which twelve briquettes lire made. 

I>lant, the contractors are using a “Sherman 
Aerial Hoisting. Carrying and Distributing Ap¬ 
paratus.” This apparatus, as used on a much 
smaller scale, was Illustrated and described in 
Engineering News of May 18. 18J13. It was In- 
\ented by Mr. W. D. Sherman. The present plant 
consists of four cableways, each of 730 ft. span, 
attached to cars running on trestles about 1,000 
ft. in length, extending the length of each of the 
longer sides of the site of the plant. This ap- 
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rhlef Engineer for the plant, and Mr. Wm. B. 
^ller M Am. Soc. C. E.. 1« Resident Engineer. 
We are Indebted to these gentlemen, and to the 
contractors, for the Information here given. 

the coast signal service during the war. 

In a remarkably short time after the outbreak 
of the war with Spain there was established a 
thorough system of communication along the 
whole coast line of the United States, between the 
inner line of naval defence and the outer army 
line of coast defence. The establishment of this 

The services of these 210 men were efflciently 
supplemented by the watchful crews of the life¬ 
saving stations. Including 1,443 men, and the 850 
light-keepers along the coast. Including 33 ob¬ 
servers of the Weather Bureau there was thus an 
aggregate of 2,536 men on the lookout for the 
approach of suspicious- vessels. Tests of wires 
were made at the beginning of each watch, and a 
daily telegram was sent from each station to the 
district headquarters. By arrangement with the 
telegraph companies the Coast Signal Service had 
the right of way over the wires by simply notify¬ 
ing the company in advance. Arrangements were 

FIG. 8.—CAR USED IN DEPOSITING CONCRETE AROUND THE 48-IN. STEEL PIPE IN TUNNEL. 

system in so short a time called forth the un¬ 
stinted praise of the European military authori¬ 
ties, and the report of Captain John R. Bartlett, 
U. S. N.. Chief of the Navy Intelligence Bureau, 
indicates how these results were secured. 

Captain Caspar F. Goodrich, U. S. N., then 
President of the Naval War College, began, work 
upon the plans on” March 15, 1898, and In less 
than one month he announced that he was ready 
to put them Into operation. He was not permitted 
to incur the expense, however, until the Spanish 
heet was well on its way to Cuba and attacks by 
Spanish vessels upon the Atlantic seaboard 
seemed probable. On April 22, permission having 
been granted, he sent the following telegram to 
the commanders of the naval militia, from Massa- 
chu.setts to Louisiana:— 

Gstabllsh and man coast signal stations already deter- 
mined by me. Lowest bids, greatest economy, most speed 
necessary. Let crews sign temporary agreement pending 
receipt of enlistment forms. Xo heliographs needed. Send 
further eommunlcation to Superintendent, New York. 

On April 23 Captain Goodrich was ordered to 
sea on the “St. Louis,” and Captain Kane took 
his place, until May 9, when Captain John R. 
Bartlett, then Chief Intelligence Officer, was» 
placed In charge, and to him belongs the credit of 
building up the system. Within twenty-four 
hours after the receipt of the above telegram the 
men had reported at their stations, and In a week 
they were fully established and equipped with 
apparatus ordered In accordance with the Instruc¬ 
tions of Captain Goodrich. 

The preliminary organization covered eight dls- 
ti u ts and 30 signal stations, officered and manned 
from the State Naval Militia, with 18 officers and 
■JIO men In all. The station equipment consisted 
of the international code flags and books, “wig¬ 
wag' flags, “shapes” (cones and drums), powerful 
telescopes and binoculars, torches and an Impro- 
vi.sed .\rdois system of red and white lights. At 
each station quarters were built for the crew, 
and a 90-foot mast, with a 40-foot yard, was 

also made at each district headquarters to send 
notice of the presence of an enemy to the auxiliary 
naval force and the principal forts and batteries 
in the district. 

Captain Bartlett says that from the praoth al 
operation of the Coast Signal Service for three 
months he is confident that it would have well 
served the use for which It was cstabllshcJ—to 
observe and report the approach of an enemy’s 

Fig. 9.—Section of Tunnel Showing Position of Car. 

vessel or fleet. It was frequently of use In keep 
Ing the Navy Department advised of the move¬ 
ments of its own vessels, and was particularly 
serviceable In the case of the battleship “Oregon.” 
It also kept the several navy yards advised In 
advance of the approach of vessels, and enablea 
them to make preparations for the';* reccptl m 
The most valuable result, however, was the de¬ 
termination of points where signal stations are 
necessary, In time of war, to supplement the sys¬ 
tems of Life-Saving, Lighthouse and Weather 

FIG. 10.—SECTION OF HOISTING AND DISTRIBUTING APPARATUS. 

erected; in some cases signal towers were built. 
There was also a telegraph or telephone outflt, or 
both, which connected with the Life Saving Ser- 
'ice lines along the beach. The station crew in¬ 
cluded one chief quartermaster, three second-class 
quartermasters and one landsman. These men were 
•livided into watches and armed with Sprlngflold 
rifles; there was a daily and weekly routine of 
exercise and drill, and notes of this were entered 
into the log. Once in every two weeks each sta¬ 
tion was inspected by an officer, who reported to 
beadquarterz. 

establishments. Captain Bartlett recommends a 
permanent service of this nature, as being In fact 
an integral part of a naval coast-defence system. 
Each life-saving station should be made a coast 
s.-gnul station, and the crews should be di'illed iii 
the ‘ wigwag” code and naval nignt signals. The 
sime should be done for lighthouses and certain 
of the stations of the Weather Bureau. Perma¬ 
nent Coast Signal Stations should be established 
at designated important points, and equipped with 
three-armed semaphores and an acetylene gas 
“Aidois” systzm for night work. 

THE WESTERN UNION TEfl^EORAPH CO. reporti for 

the year eDdlng June 90, 1886, total groaa earnings of $*29.- 

915,732. an Increase over 1897 of 91,270,873, and net earn- 

Ingi of $6,090,151, an Increase of |357,MS. During the 

year the company sent 62.173.749 messages, against 58,- 

151,684 In 1897. This total has only been twice exceeded 

—In 1893 with 06.501,858 messages, and In 1892 with 62.- 

387,278 meseages. The present mileage of wire Is given 

at 874,420, against 841,002 mllea In 1997; there are 22.‘2tfl 

telegraph oflloea, an Increase of 441. The average toll per 

measage Is 30.1 cts., against 3*V5 cts. In 1897 and 30 9 

eta. In 1996. The cost per mt-ssaga is rising, however; 

this was 24 cts. in 18!I6, 24.3 cts. In 1897, and was 24 7 

cts. last year. In this case the decrease in average tolls 
and Increase in sending cost Is ascribed to the large num¬ 

ber of Government and press messages tent during the 

war with Spain. 

OBR.MAN ADVANCED TECHNICAL EDUCATION iti 

Saxony Is commented upon by U. S. Consul Monaghan, of 

Chemnitz. He says that with a population of 3,783,014 

Saxony has 1,953 of these schools attended by 75.358 

boys and 1,699 girls. There are bosidea these .39 higher 

industrial schoolt, with 10,660 scholars; 112 industrial 

terhnicvil schools, with 10,119 acholara; 44 commercial 

schoola, with 4,781 scholars; 11 agricultural schools, with 

691 scholars, and 18 technical schoola for girls, with 2,44.' 

st'holars. Ccmpulaory education la established for gradu¬ 

ates of common schools, and the hours of attendance arc 

early In the morning or a certain number of afternoons 

In each week. Boys make a special study of the trades 

In which they are occupied. 

THE PEOPLE S TE3.EPHONE CO., of New York, ha.s 

been incorporated and the following officers have been 

elected: Darwin R. James, President; E. S. A. de Luna. 

Vice-President; Silas B. Dutcher, Treasurer; Frank S. 

Gardner, Secretary. This new corporation originated wlUi 

some Influential members of the New York Board of Trade 

who have been working to reduce telephone rates for 

some years past. The company promisee to give Its sub¬ 

scribers unlimited service in Manhattan for |1UI> per 

year, as compared with $240, the present charge, with 

free use of public pay stations for 100 calls per year tor 

each subscriber. The message service will be cut from 

$90 for 600 messages to $40 for 400 messages; for a 

larger number of messages the rate will go as low as 4 

cts. per message. The residence rate for service on 

private wires will be $30, and $1 per month on group tines. 

In Brooklyn the unlimited service tor business places will 

be $75 per year instead of $150 as now charged. The new 

corporation says that Its appliances and system are tested 

in over 2,000 Independent exchanges now In operation in 

the United States, and all its Instruments will contain 

the newest devices In receiver, transmitter and switoh- 

board, with metallic circuits throughout the system. 

THE .MANHATTAN STEAMSHIP CO., which now main¬ 

tains a weekly service to Rockland. Camden, Belfast, 

Buc'ksport and Bangor, Me., and to Eastport and St. John, 

has secured four large lake steamers for this Atlantic 

service. Counting the fleet lately acquired by the At¬ 

lantic Transportation Co. for a similar service, 55 lake 

vessels, of from 1,400 to 2,500 tons capacity, have been 

purchased from the lake fleets to trade between Atlantic 

porta. The causes of this movement Is the scarcity of 

available steamers on the Atlantic and the trade rivalry 

In barge traffic. The Atlantic Transportation Co. says 
that It was forced to secure lake vessels by the antago¬ 

nism of other coal lightering companies, which advanced 

rates when this company needed more vessels than It 

owned In the conduct of its own business. The effect of 

the new method of coal transportation will eventually be 

to break up the single trip chartering business for coal 

and enable coal shippers to know exactly what rate they 

will be called upon to pay for transportation. They can 

thus quote prices “alongside” instead of “f. o. b.,“ as at 

present. 

A NEW YORK COMMERCE COMMISSION, appointed 

by Governor Black, Is now investigating the existing dock 

system in this city. This commission Is made up as fol¬ 

lows: Ex-Mayor C. A. Schieren, of Brooklyn; Andrew 

H. Green, Alex. Smith, Hugh Kelly and C. C. Shayne. At 

the first meeting on Oct. 18, Mr. George S. Greene, Jr., 

for many years Chief Engineer of the old Dock Board, 

said that it was the policy of the Dock Department to 

gradually acquire the entire water front (Jid to improve 

or lease K. This department bad an Income of $2,000,0)S) 

per year, and In a couple of years this will be Increased 

by from $300,00u to $.'i9t),0)iu. Of this sum only about 

one-fourth Is paid by steamship companies for use of the 

city water front. As a general thing rentals of private 

dock property are higher than the rentals charged by the 

city. The lessees of private docks are nearly all do¬ 

mestic companies not engaged in foreign trade. Mr. 

Greene did not believe in free docks, as offered In other 

cities; these free docks were usually owned by railway 

companlaa who tbua sought to attract trade for their rail¬ 

way Unsa and In this wsy really obtain a rental. The 
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advantagpi of Suteo Iiland tor commercial purpoeea 
were urged by Erastua Wlmao; and Mr. Charlea Stoughton 
advocated a deep waterway In the Harlem River, to coat 
$1,750,000. 

THE SUBSIDIES TO THE FRE.NCH LJ.N’E of ateemera, 
the Compagnle Oenerale Tranaatlantlque, were originally 
granted In 1857. The government waa to pay annually to 
the company the aum of $1,704.1X10, of which sum $.">70.- 
(XK) waa applied aolely to the ateamera running between 
Havre and New York. Tbla was an average aubaldy of 
$10.77 per nautical league on the New York line; with a 
minimum apeed exacted of 1114 knots and 26 trips per an¬ 
num. In 1873 the amount of the New York subsidy was 
increased to $703,292; but the trips were increased to 40 
per year, or $8.50 per nautical league. In 1886 this franchise 
was renewed for 15 years; but sailings were made weekly 
and a minimum speed of 15 knots waa exacted. To en¬ 
courage the building of larger and faster steamers a bounty 
of $2..'12 per gross ton was allowed for every tenth of a 
knot of spe<'d In excess of 15. This speed bounty, however, 
was not to exceed $231,(XK), and this amount has been paid 
since 1892. The subsidy waa alao raised to $1,057,640 per 
annum, and with speed bounty added this is equivalent 
to $11.(Hi for every nautical league steamed. The 
Steamship Company la now building three new mall steam¬ 
ers which are to have a minimum speed of 22 knots under 
forced draft. The fleet of the Compagnle Oenerale Trans- 
atlantlque numbers 63 ships of a gross tonnage of 166.797, 
developing 169,850 I. HP. The assets of the company 
amount to $28,273,314. in steamers, real estate, supplies, 
outstanding accounts and rash. The capital stock Is 80,- 
(XKi shares of .VX> francs earh, on which they paid In 1897 
1.5 francs dividend, or about 3^: there are also $18,231,448 
in .3% bonds, with some minor securities. The legal reserve 
and insurance fund Is $1,944,197; the net earnings for 1897 
amount! d to $2.38,769.36. The total receipts of all kinds 
In 1897, including bounties and subsidies, was $8,879,538, 
and the total expenses were $7,647,784. leaving an excess 
of receipts of $1,231.7.54. The gross receipts decreased $487,- 
442 in 1897, but the expenses were also decreased by $.359,- 
769. During 1897 the ships of the company made 681,.342 
marine leagues; and the Havre-New York line made an 
average speed of 16.72 knots, as compared with an average 
of 13.13 knots for the line to the Antilles. The foregoing 
statement is condensed from a more detailed one made by 
U. S. Consul A. .M. Thackara. of Havre, and contained in 
the "Consular Reports” for October, 1898. 

A WIRE-MEASUKI.NO WHEEL, for fluding the length of 
wire used In obtaining the depth of a shaft, has been de¬ 
vised by Mr. O. Bratbuhn, and is described in the "Berg 
und llUtlenmannlscbe Zeltung," 1898, p. 155. The brass 
wheel used had a diameter of 35 Ins. and was 0.3-ln. thick, 
with a rounded groove in the rim for the wire. The cir¬ 
cumference of the wheel was divided into lUO divisions; 
and by the aid of a pointer and vernier a l-10,(X)0th part 
could be read. To the axle of the wheel was attached a 
counter registering complete revolutions; and a small spirit- 
level on the cast bed-plate of the wheel enabled the plane 
of the wheel to be kept vertical. In this plane was a ratchet 
winch for lowering or raising the wire passing over the 
wheel. Before measuring, the wire was weighted and hung 
over the wheel into the shaft for several hours, until it was 
fully stretched. By means of a level at the shaft-bottom a 
flxed point on the bottom of the wire was then marked by 
tying on a piece of thread; and another level at the top was 
adjusted to sight the wire. With the counter at zero the 
position of the pointer is read and the wire is carefully 
hauled up. When the top level strikes the thread-mark the 
wheel Is clamped and the number of revolutions noted. The 
difference between the first and final reading, multiplied by 
the value of one revolution, is the required depth. The 
apparatus is sufficiently accurate and costs about $75. 

BOOK REVIEWS. 

INSPECTION OF THE MATERIALS AND WORKMAN¬ 
SHIP EMPLOYED IN CONSTRUCTION. A reference 
b.-wk for the use of inspectors, superintendents and 
others engaged in constructing public and private works. 
Containing a collection of memoranda pertaining to the 
duty of Inspectors, quality and defects of materials: 
requisites for good construction; methods of slighting 
work. etc. By Austin T. Byrne. C. E.. author of "High¬ 
way Construction." New York: John Wiley & Sons. 
Cloth. 7 X 4>4 ins.; pp. 546. $,3.00. 

This is a new and useful handbook compiled from recent 
but very widely scattered materials, and Mr. Byrne has 
performed an excellent work in here bringing together in 
compact and accessible form a large amount of Information 
necessary for the successful performance of the varied 
duties connected with the inspection of materials and 
workmanship. Structural materials are first very clearly 
described and classiflcd; with the requisites of good mate¬ 
rials, tests for fitness and methods of detecting qualities 
that make them unfit for use in public works. This list 
includes stone, brick, cement, timber, metals and mis¬ 
cellaneous materials. Fastenings of all kinds come next, 
covering nails, screws, pii^. bolts and nuts, rivets and rivet 
inspection. Under the general head of construction we 
have earthwork in all its forms, foundations, masonry and 
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stone-cutting, mortars, carpentry, iron and ateel work, 
plumbing, roofing, plastering, glazing and painting. Water 
supply, sewerage and paving are discussed under separate 
chapter heads. Without entering into detail, it is sufficient 
to say that under each of these many heads the author 
briefly, but clearly, indicates to the inspector the quality 
of materia] and workmanship required In general good 
practice, and he also points out the methods by which cer¬ 
tain kinds of work are scamped. An excellent feature of 
the work is the introduction of nearly every chapter by a 
definition of the use and a description of the tools employed 
in that special class of work; and this feature is supple¬ 
mented by an appendix covering the definitions of terms 
used in general construction. As this book is essentially 
a handbook for Inspectors, the chapters on water-supply, 
sewerage and paving, deal only with the qualities of the 
materials employed and the methods of placing them in the 
work; but throughout the whole book hinta and sugges¬ 
tions abound that are quite as useful to the practicing 
engineer. In fact, it is dlfOcult to find a book of similar 
bulk that contains more generally useful engineering in¬ 
formation upon detail matters occurring in practice. It is 
supplemented by a number of tables of common use, such 
as weights and measures, specific gravity and weight of 
materials, mensuration tables, trigonometrical functions, 
etc. From the long list of authorities consulted, given In 
the end of the handbook, it is evident that Mr. Byrne has 
put patient and intelligent work into Its compilation; and 
this and the contents of the book itself warrant him in the 
assertion that It is up to date and embodies the latest avail¬ 
able practice in construction and inspection. 

THE INDICATOR HANDBOOK.—A Practical Manual for 
Engineers. By Charles N. Plckworth. Part I. The 
Indicator, Its Construction and Application. Man¬ 
chester: Emmott * Co,i Ltd.; New York: D. Van 
Nostrand Co. Cloth, 12mo.; pp. 130. $1.50. 

This is an English book, but much of its contents are 
from American sources, such as the descriptions of In¬ 
struments made in this country and abstracts of dis¬ 
cussions of errors due to long pipe connections, inaccu¬ 
rate reducing motion, etc., which have appeared in our 
technical press. The book is one of the best that we have 
seen on the subject. It contains good descriptions of all 
the standard forms of indicators, including the most re¬ 
cent Improvements, and of a great variety of indicator 
rigs. There is a good chapter on errors of indicators, and 
another on errors of reducing motions. The book might 
be Improved by expanding the brief account of the method 
of testing springs, showing the use of a steam gage 
tester for checking the readings of a gage when it is used 
for testing indicators. The Illustrations have the muddy 
appearance which is common in English text books. 

THE JOURNAL OP THE IRON AND STEEL INSTITUTE. 
Vol. 53, No. 1. 1898. Edited by Bennett H. Brough. 
Secretary. London: E. ft F. N. Spon, New York: 
Spon ft Chamberlain. 8vo.; cloth; pp. 606. 

This volume contains the proceedings of the London 
meeting of the Institute, in May, 1898, an extended obituary 
notice of Sir Henry Bessemer, which Includes a reprint of 
his famous paper read at the Cheltenham meeting of the 
British Association for the Advancement of Science, Aug. 
13, 1856, "On the Manufacture of Iron and Steel Without 
Fuel," and the usual Notes on the Progress of the Home 
and Foreign Iron and Steel Industries. 

The titles of the papers read at the London meeting are: 
"On the Use of Blast-furnace Gas for Motive Power,” by 
A. Greiner; "On Coking in By-product Ovens,” by J. H. 
Darby; "On the Relative Merits of Limestone and Lime in 
Blast-furnace Practice,” by C. Cochrane; "On Steel Per¬ 
manent Way,” by R. Price-W’llllama; “On the Iron Ore 
Deposits of the Ural.” by H. Bauerman; “On the Crystal¬ 
line Structure of Iron and Steel,” by J. E. Stead; "On Allo- 
troplc Iron and Carbon.” by E. H. Sanlter; "On Brittleness 
In Soft Steel,” by C. H. RIsdale; “On the Solution Theory 
of Iron and Steel,” by Bacon H. Juptner. 

THERMODYNAMICS OF THE STEAM ENGINE AND 
OTHER HEAT ENGINES. By Cecil H. Peabody. Pro¬ 
fessor of Marine Engineering and Naval Architecture, 
Massachusetts Institute of Technology. Fourth edition. 
Rewritten and reset. New York. John Wiley ft Sons. 
Lxindon: Chapman ft Hall, Ltd. 8vo.; cloth, pp. 
.522; $5. 

The first edition of this work was published in 1889. It 
is one of the best American treatisea on thermodynamics 
and is largely used as a text book in engineering schools 
and as a reference book by engineers. The present edition 
contains much matter not In the earlier editions, and much 
of the text of the earlier editions has been changed In re¬ 
vision. More space than before is given to the subject of 
gas engines. The first seven chapters, covering about one- 
third of the work, are devoted to mathematical treatment 
of the principles of thermodynamics, including gases and 
vapors. The remainder of the book treats of flow of fluids, 
injectors, hot-air and gas engines, the steam engine, com¬ 
pressed air and refrigerating machines. Over 200 pages 
are devoted to the subject of the steam engine, and much of 
the matter given under this head Is of a practical nature, 
outside of what is usually included In works on thermo¬ 
dynamics, such as economy of actual engines, cylinder con¬ 
densation. testing of engines and friction of engines. The 
value of a book on thermodynamics, to the practicing en¬ 
gineer, is enhanced hy the amount of matter contained in 
it which is not thermodynamics, and this work ia well sup¬ 
plied with such matter. The Information concerning econ- 
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omy of engines la brought down to the latest (Ltes. w 
notice particularly a discussion of the Diesel oil nu or, th* 
latest of the petroleum engines. We would suggr^t that th! 
theoretical part of the book might be improved for uie u t 
reference book by adding a page or two giving .n brief 
form the meaning of all the symbols used In the formulae. 

THE COFFER-DAM PROCESS FOR PIER.« 
Examples from Actual Work. By Charles Evan Fo» 
M. Am. Soc. E.. Bridge Engineer. John Wilev & SnU' 
New York. Cloth, 6x9 ins.; pp. 159; llluatra:ed; $150 

This Is the first time we have seen this subject sep¬ 
arately treated, and Mr. Fowler Imparts much useful 
information in the actual examples of work I me here 
described and well Illustrated. Commencing with the his¬ 
tory of early bridge foundations, he describes many va¬ 
rieties of coffer-dams and caissons as found in compara¬ 
tively late engineering practice. In each case the methods 
followed and results obtained are briefly but clearly givjj. 
The several chapters cover timber and sheet pile construc¬ 
tion. metal construction, the pumping and dredging plant, 
and separate chapters upon the character of the foundstlou 
soil, the use of concrete and the general location and de- 
sign of piers. An interesting table notes 44 coffer-dams 
used on generally ImporUnt works, and gives the conditions 
of current, head of water, character of bottom and genersl 
dimensions and thickness of puddle. As Mr. Fowler says 
in bis Introduction, he takes the great part of his examples 
from current engineering literature but he does a good 
work in thus bringing them together in one book. 

TUNNELING SHIELDS. (Emploi du Bouclier dans la 
Construction des Sou terrains.)—By Raynald Lgouei 
Ingenieur des Ponts et Chausses. Paris: Beaudrv a 
Cloth; 8vo.: pp. 440; illustrations, 337. Price 26 
francs ($4). ’ 

This book is the first to bring together details of the 
various forms of shields used In tunnel excavation and of 
the works executed by means of these shields, although 
most of the shields and works have been described In the 
technical papers. The first design and use of the shield 
Is attributed to Isambard Brunei (“a French engineer who 
emigrated to England"). To English engineers Is given the 
cr»dit for slmplilylng the design (even btyund reasonable 
limits), while to French engineers Is given the credit for 
the use of oval shields and of substituting masonry for me¬ 
tallic lining behind the shields. American engineers are 
said to have followed on the English lines. 

The first 14 chapters deal with Individual shields and the 
works executed by them, commencing with Brunei’s Tham.i 
Tunnel of 1825, and including the Mersey tunnel, the Lon¬ 
don and Glasgow underground railways; the Hudson, S:. 
Clair and East River (gas) tunnels in the United States, 
and the Cllnchy sewer tunnels near Paris. Many of these 
are dealt with In considerable detail, both as to the plant 
used and the progress of the work, while other tunnels are 
also mentioned. The next chapter discusses the design and 
conatruction of the shields, the dimensions, air pressure 
employed, safety appliances, etc. The tunnel lining is then 
taken up, and It is stated that Brunei In England and 
Beach In America (Broadway underground railway) em¬ 
ployed a brick lining. In the Cilchy tunnel, the shield was 
followed by a steel centering, upon which was built the 
brick lining, but for the extension of that tunnel under the 
city of Paris the shield itself formed the centering. The 
iron lining has the advantages of requiring a minimum of 
excavation outside the inner line of the finished tunnel, 
but it is very costly and Involves an enormous weight of 
material. A lighter iron lining with an inner lining of ma¬ 
sonry is not approved. The various operations connected 
with the progress of the work are described, and tables of 
cost are given. 

The book is well printed and fully illustrated wi;h line 
and half-tone engravings, but in many of the latter the 
figures arb too small to be read conveniently, which Is a 
defect very common to French engravings of this kind. 
For English and American works, dimensions and weights 
are given In metrical and duodecimal measures. The table 
of contents occupies about eight pages, but there is no in¬ 
dex, which is a great detect in a book of this character, as 
we have several times pointed out. 

REPORT OF THE CHIEF OP THE WEATHER BUHEAU. 
U. S. Department of Agriculture. 1896-97.—Washing¬ 
ton, D. r.. Cloth; Ili!jx9 ins.; pp 431; maps and 
other illustratloni. 

Thia report of Mr. Willis L. Moore, Chief of Bureau, 
under the head of administration, states that the cost of 
running the bureau, in 1896-97, was $88,3,772. as com¬ 
pared with $993,520 expended on the weather service in 
1883. But the work now performed is largely In excess of 
that done in 1883. In the fiscal year reported upon. 4,313,- 
000 weather maps were issued; 51.694 daily foreca.^ts and 
warnings were forwarded by mall, telegraph and telephone; 
about 8.000 places reported climate and crop conditions; 
about 3,000 voluntary observers now make daily readings 
of U. S. Standard thermometers and rain-gages, and 253 
stations on the Great Lakes displayed storm signal.^. The 
bulk of the report is devoud to the records of results for 
the year in tabular form, with explanatory text and maps 
graphically showing the year’s record. The rainfall of the 
United Slates is very fully treated in a separate arti le by 
Mr. A. Q. Henry, Chief of Division; and Mr. Park Morrill. 
Forecast Official, contributes a lengthy Illustrated paper 
upon the floods of the l^«S8lsslppl River and lU 
tributariss. 
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