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THE PROPOSED RAMAPO WATER SUPPLY is being 

investigated by the Merchants’ Association of New York, 

under an agreement with the Board of Public Improvement 

to defer all action upon the Ramapo contract until Feb. 

£>. awaiting a report from the investigating committee 

appointed by the Association. This committee was organ¬ 

ized on Dec. 4 and the work was subdivided as follows: 

Engineering Committee, to report on the past history and 

present condition of the water supply: the probable need 

of an Increased supply and the available sources. The 

members of this committee are; Rudolph Hering, Chair¬ 

man; E. P. North, T. C. Clarke. D. McN. Stauffer. H. G. 

Prout, Col. H. S. Haines, E. E. Olcott, D. Le Roy Dres¬ 

ser aad F. W. Hinrichs. The Committee on Municipal 

Finance and Public Policy will examine into the financial 

ability of the city In this connection, and the general 

advisability of the city relying upon private companies 

supplying water to the city under any form of contract. 

The members are: Horace Demlng, Chairman; Prof. F. 

J. Goodnow and R. R. Bowker. The Committee on Legis¬ 

lation will consider the effect of existing statutes govern¬ 

ing the water supply, and prepare suitable amendments. 

The members of this committee are: Arthur J Baldwin, 

Henry W. Goodrich, Charles L. Guy, John M. Perry and 

Joseph Q. Deane. The Committee on Fire Protection and 

Insurance will report on the existing water supply with 

spedal reference to fire protection and the effect upon 

insurance rates. The members are: John R. Van Worraer, 

Chairman: W. A. Marble, R. W. O. Welling and W. C. 

Le Gendre. The Permanent Chairman of the General 

Committee is M. B. Baunin; Vice-Chairman, D. Le Roy 

Dresser; Secretary, S. C. Mead. The Merchants' Associa¬ 

tion authorises these committees to secure the services of 

expert engineers, legal and professional assistance on the 

subjects to be investigated and all the clerical force re¬ 
quired. 

WATER PURIFICATION EXPERIMENTS at Pitts¬ 

burg, Pa., are being continued by the Department of 

Public Works since the Filtration Commission completed 

its studies. The aim is to secure more information re¬ 

garding the character of the water, the effect of sedimen¬ 

tation and other factors entering into the design and op¬ 

eration of the works. Mr. E. M. Bigelow is Director of 

Public Works; Mr. A. B. Shepherd is Superintendent of 

Water-Works; and Mr. Wm. R. Copeland is Bacteriologist 

In iTiarge of the experiments. A loan for improving the 

water supply was authorized by popular vote several 

months ago, but the bonds cannot be issued until the 

city '-ouncll provides for the payment of the interest 

charges, and such action can be taken only at the Febru¬ 

ary meeting of the council, when the yearly appropria¬ 
tions are made. 

A BITUMEN-LINED COVERED RESERVOIR U to be 

bu it at Warrington, England. It will be about 200 ft. 

S') and contain about 20 ft of water. It will be built of 

P land cement concrete, with outside wails from 4 to 

> ft. thick, fioor 20 Ins. thick, and a roof of twelve arches, 

»'■. 'Orted on 2-ft. walls, lightened by arched openings. 

There will be 2 ft. of soil over the tops of the arches. 

7hr lining will consist of "bitumen” %-ln. thick, with 
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caavas embedded, laid ua tu sheets, jointed with hot irons, 

the bitumen being protected with a layer of blue vitrified 

bucks. We are indebted to Mr. Jas. Deas, Water and San¬ 

itary Engineer of Warrington, for the information given. 

A WATERPROOF CEME.NT COATING for brick and 

other masonry In arebitectural and engineering structures 

was described at the latest meeting of the W’estem Society 

of Engineers. The coating was Invented by a .Mr. Johnson, 

of Richmond, Va., and is composed of a fluid in which 

cement is mixed to any desired proportion, according to 

the purpose for which the coating is to be used and the 

conditions under which it is to be used. The composition 

of the fluid is kept secret for commercial reasons. It is 

thick, like soft soap, but is diluted with five parts of 

water for I'se as a paint or wash, or 16 parts for use as a 

moilar. the cement being added to give it the desired 

consistency. The waterproof coating has been used for the 

walls of a number of large office buildings in New York, 

including the Park Row Building, and has also been used 

in Boston, where it has been found to prevent the smell 

of ammonia in a stable from passing through the walls. 

The material has been used by the inventor for several 

years, and is now being introduced by companies organ¬ 

ized for the purpose: the Johnson Cement Coating Co., of 

New York, Mr. George French. Vice-President; and the 

Chicago Cement Coating Co., 737 Monadnock Block, Chi- 

ergo, of which Mr. C. E. Schauffler is General Manager. 

THE 3,tO<)-FT. DEEP COMSTOCK SHAFT, filled with 

water to the 1,640-ft. level for 13 years past, is to be 

pumped out by the aid of electricity—if present plans suc¬ 

ceed. The miners were originally driven out by the great 

heat and by the cost of lifting the water by old methods. 

Water power would be used for generating the electrical 

power, and the scheme has already been tried in emptying 

.'KXI ft. of the shaft, in the Consolidated California & Vir¬ 

ginia Mine into the Sutro tunnel. For this purpose a 28- 

mile ditch was dug and a 12-in. steel pipe led the water 

1,740 ft. below the surface. In the Comstock lode there 

are twenty rich mines now abandoned; and it la thought 

that by the use of electrical power for pumping and ven¬ 

tilating these can be again worked. 

A GRADED FARE SYSTEM on the street car lines of 

the Chicago General Railway Co. went into effect on 

Sept. 1, 1899. To secure its advantages tickets must be 

bought, all single fares being 5 eta. each, but with trans¬ 

fer privileges to any other line of the company. Six 

tickets are sold for 25 eta., good on all lines, with trans¬ 

fer to any other line. The most notable feature of the 

graded fare system is the selling of 12 tickets for 25 cts., 

good on three branch lines only, and carrying no transfer 

privileges. Of these three lines, the Stock Yards and 

Drainage Canal branches are a little less than three 

miles each, in length, and the Kedzie Ave. line is one 

mile long. The records for September and October of 

this year show a gain of 16% In gross receipts over the 

same months of last year and an increase of 2)1.4% of 

passengers carried. During October, 17% more passengers 

were carried than during the previous month, which is 

considered remarkable in view of the fact that surface 

travel normally falls off in October. On the 2-ct. lines 

a larger number of 5-ct. fares are collected now than be¬ 

fore the reduction went into effect. For the information 

given above we are indebted to Mr. Chas. L. Bonuey, 

Vice-President and General Counsel of the Chicago Gen¬ 

eral Railway Co., 80 East 22d St., Chicago. 

THE TUNNEL AND VIADUCT PROJEKITS for cross¬ 

ing the Chicago River to connect the boulevards of the 

North Side and the South Side have been reported upon 

by Mr. Ericson, City Engineer of Chicago. A single tun¬ 

nel of the dimensions suggested by the promoters is con¬ 

sidered impracticable, and plans have been submitted for 

single and double tunnels 31 ft. diameter, with roadway, 

sidewalks and bicycle paths. They would have cast-iron 

shells, lined with brick or concrete, the sides and crown 

being faced with enameled brick. Ventilation and electric 

lighting are provided for. The tunnel would extend from 

the Lake Front Park north to Ohio Boulevard, with 

branches east and west to the North Shore Drive and to 

St. Clair St. The total length would be 4,(K>0 ft., of which 

880 ft. at the south and 1,320 ft. at the north would be 

open cut approaches. The viaduct would have plate- 

girder approaches, and a truss drawspan of 185 ft. across 

the river. The estimates are as follows: 

• Single. Double. 
Tunnel proper .12,304,820 $4,365,009 
Open cuts . 3(X),934 324,689 
Portals, dock walls.ventilation, drain¬ 

age, etc. Vi9.22o 214,907 
Real estate. 564,306 5M,306 

Total for tunnel .$3,329,287 $5,468,913 
With Without 
St Ry. St Ry. 

Viaduct and approaches . $801,1^ $660,462 
Street depressions . 15,891 14,875 
River bridge . 371,100 325,000 
Real estate . 833,228 606,452 

Total tor viaduct .$2,041,339 $1,606,780 

•A.N ELEVATED IXlOTW-tY in the center of the street 

is propoe<-d by Mr. Banks Cregier, of Chicago, to relieve 

congestion on present sidewalks and to answer other pur¬ 

poses in that city. It would be an overhead, covered, 

lieate.l and lighted structure, held up by single posts lo¬ 

cate 1 between street car tracks. It would carry in the 

roof the smaller rabies and conduits, and high-pressure 

water mains under the floor. The water In these pipes 

would be kept constantly moving, to prevent freezing, 

with steam pipes laid In the same conduit, us an addition 

al precaution; and the posts would be provided with noz¬ 

zles fur lire purposes. As proposed the structure would 

be Hi ft. wide, and the posts 14 ft. high, so that the 

stnnture might pass below the existing elevate.) railways. 

.Alongside the structure would be copper rails for the 

trolley surface system. 
- - -- ♦—- 

THE POINT RICHMOND TUNNEL on the Ban Francis¬ 

co extension of the San Franci.sco \ .-an .loaiimn Vallty 

Ry. (now owned liy the .A., T. A 3. F. Ry. as a part of its 

transcontintental line) will be, it Is said, the largest tun 

nel on the Pacific slope. It is StM) ft. lung, :<6 x ‘26 ft. in 

section, being intended for double track. It has a iiujlitr 

lining, the posts and roof beams of which are 12 x 1'2 Ins. 

and 10 X 16 ins., placed about 12 Ins. apart. Mr. Wm It 

Storey is Chief Engineer, and the contractor is Mr. Egbert 

H. Slone, of Oakland, Cal. 

THE .MOST SERIOUS RAILWAY ACCIDENT of the 

week occuired at Paterson, N. J., on the line of the 
Ilelaware, Lackawanna & Western R. R., on Nov. 2S 

The tastbound Buffalo expiess, while standing al a cross 

ing. was run into by a swiftly moving accominodation 

train. Seven persons were killed and about ‘20 injured. 

♦ 

•A F.AST RUN on the Lake Shore A Michigan Southern 

Ry. was made Nov. 22 with the "Fast .Mall" train hauled 

by one of the new ten-wheel engines d<'serlbed in onr 

issue of Nov. 9. The run was from Buffalo to Cleve¬ 

land. IKl miles, with stops at Dunkirk, Erie and Ashta¬ 

bula. The train loft Buffalo at 7.24 p. m.. .'9 minutes 

late, and reached Cleveland at 10..’')O p. m., schedule time. 

’ The three stops aggregated 16 minutes, giving an average 

running speed of 57.8 miles per hour. The official record 

shows that the average speeds on the four divisions of the 

run were as follows; Buffalo to Dunkirk, 40 miles at .52 

miles per hour; Dunkirk to Erie, 48 miles at .'tS-la miles 

per hour; Erie to Ashtabula, 41 miles at 65 uules per 

hour; Ashtabula tu Cleveland, 54 miles at 57 zuilea per 

hour. The record also shows that botweeu Painesvllle and 

.Mentor, 7 miles, the speed averaged 83.7 miles per hum. 

The train consisted of Ave mall cars, two sleeping cars, a 

combination car and one day car. The gross load, includ¬ 

ing engine and tender (142 tods) is estimated at 675 tuns. 

THE BUREAU OF YARDS AND DOCKS through its 

chief. Rear Admiral .M. T. Endicott, submits tu Congress 

estimates for impruveii.enls in the various navy yaids 

aggregating $14,756,439. Among the larger Items are the 

following: Fur a new stone and concrete dock at the 

New York yard, $I,OUii,tiOO, a similar dock at Norfolk, 

Va., $I,2U0,0iH); he also recommends that the large tim¬ 

ber docks at League island and Mare island be changed 

to stone and concrete at an increased cost of $1,1UU,0U0 

each; new barracks at Brooklyn, Boston, League Island, 

Norfolk and Mare Island, are recommended at a coat of 

$3U0,()UU each. The esUiiiates fur the New York yard, 

fur the next fiscal year, amount to $2,I57,i>l)U, including 

a beginning on the new stone and concrete dock, re¬ 

pairs on dry-dock No, 2. new buildings, storehouses, bar¬ 

racks, etc. 

THE AR.MOR CONTRACTS FOR WARSHIPS, zays 

Secretary of the Navy Long, In bis report to Congress, is 

the most Important question pertaining to naval construc¬ 

tion at the present time. The act of March 3, 1899, pro¬ 

hibits the Department from contracting for armor for the 

vessels authorized except at a price under $300 per ton. 

For this price even inferior armor can not be obtained. 

The situation is as follows: All the armor for the battle¬ 

ships "Kearsarge” and "Kentucky” has been delivered; 

and all the armor for the battleships "Alabama,” “Illi¬ 

nois” and "Wiaconsin” baa been contracted for and de¬ 

liveries will probably be completed by May, 1969. All this 

armor cost $499 per ton, plus a royalty for face-hardening 

of $11.20 per ton, payable under certain conditions. In 

August and Beptember, 1899, contracts were made at 

$490 per ton for armor for the four monitors authorized 

on May 4, 1898, and for 116.6 tons of armor for the 

battleablpa "Maine,” "Ohio” and “Missouri,” this amall 

amount being necessary in the early stages of construc¬ 

tion. There still remains to be contracted for, for the 

last-named battleships, 7,358 tons of armor. Thsae vsa- 

seia are now building, and it Is Imperatively necessary 

that this armor be supplied early in 1909; and while 

under existing law $499 per ton may be paid for these 

ships, $490 will not buy the best armor—which is the 

only “suitable” armor for warships of this class. Secre¬ 

tary Long asks that Congress remove the restriction at 
to price for these ships. 



362 ENGINEERING NEWS. 

A military motor CARRlAOe. 

The acconipanying view shows a three-wheeled 
motor carriage for military use designed by Major 
It. r. Davidson, of the Northwestern Military 
Academy, Highland Park, 111., and built for him 
(under the Duryea patents) by the I’e >ria Uub- 
bi-r & Motor Vehicle Mfg. <Jo., of Peoria, 111. The 
use of a single wheel In front gives the operator 
more control over the machine and simidlfles the 
construction. 

The weight of the carriage without gun and 
with tank empty Is about IMHI lbs. In full working 
order, with gun, gasoline, and full equipment, the 
weight is about 1,100 lbs. The wheels are .’K) ins. 
diameter, with wooden spokes, metal rims and 
pneumatic tires. The distance between the axles 
is Tt ft., and the width between rear wheels 4 ft. 
<i Ins. On the front of the frame is mounted a 
Colt automatic rapld-flre gun of 7 mm. caliber, 
tiring 4.S0 shots per minute as long as the trigger 
is held back and cartridge belts are attached. 
It has a range of 180° right and left, and an ef- 

AN ALLEGED ELECTRICAL GAS PROCESS. 

About ten years ago there was exploited In some 
of the Western cities a new gas process, patented 
by Thurston G. Hall, the peculiar feature of 
which was the passage of the gas through one or 
more chambers which were said to contain electric 
generators of the “thermopile” class. These were 
alleged to convert a weak water gas, made in a 
continuously operating producer, into a gas of 
high heating and Illuminating power. Several 
stock companies, with large nominal capital and 
expectations, were organized during the next few 
years, and plants were built in several cities. All 
of these plants failed in a short time after they 
were erected. In 181)8 the same process was re¬ 
vived in San Francisco, by a Dr. J. W. Chisholm, 
who organized there the Equitable Gas Lighting 
Co. This company built a plant in that city which 
has now been In operation for several months. 
The Equitable Co. has also erected a building in 
Oakland, Cal., and claims to be erecting a gas 

MILITARY MOTOR CARRIAGE. 
Major R. P. Davidson, Designer, 

fectlve firing range of over 2,00(> yds. The cart¬ 
ridges have smokeless powder and nickel-jacketed 
bullets, with a muzzle velocity of 2,2(K) ft. per 
second. A detachable bullet-proof shield protects 
the operator, and the tank and machinery are also 
made bullet-proof. The carriage seats four per¬ 
sons, with tents, blankets, and equipment, extra 
supplies, rations for 10 days, and from 3,000 to 
5,000 rounds of ammunition. The tank holds 
enough gasoline for a run of 200 miles. 

The carriage Is driven by a G-HP. Duryea three- 
cylinder horizontal gasoline engine, with cylinders 
4'a X 4Va ins., and a flywheel IG ins. diameter. 
There is a single feed-pipe and exhaust pipe, and 
a single set of cam shaft' gears operates all the 
valves and igniters. The engine has a windlass 
attachment, and by attaching a rope, having one 
end anchored ahead, the carriage can pull itself 
out of holes or up steep grades. 

This carriage is now used at the Academy, be¬ 
ing accompanied, by the bicycle corps as a sup- 
l>ort. Major Davidson informs us that it is his 
Intention to asc«iTtain not only what the carriage 
lan do on good roads, but Just what it will stand 
in rough work, for which purpose experiments 
will be made over ploughed fields and in heavy 
country. It has already been used on heavy and 
muddy country roads. The designer is confldt^nt 
that it is perfectly practicable for street riot 
dut.v. but to what extent it will be practicable for 
military u.se in the field remains to be ascertained. 
l>y the several trials already planned. Next 
spring It will be taken to Washington, and exhibit¬ 
ed to the Grdii.inceHureau of the War Department. 
The machine is the outcome of live years' ex- 
)>erlence with military bicycling. In the photograph 
which we reproduce, the designer is standing at 

the left of the machine. 

works there, but this claim is disputed. During the 
past month Dr. Chisholm has come East and has 
recently been trying to obtain a franchise to lay 
gas mains in the streets of Passaic, N. J., and also, 
we are Informed, In Plainfield, N. J. He has met 
with considerable success in Passaic, having In- 
du?ed Mr. Andrew McLean, an ex-mayor of that 
city, to organize a company with $100,0GO capital, 
and he has urged his claims before two public 
meetings of citizens, the first at a hearing given oy 
a committee of the council, and the second at a 
public meeting of the Board of Trade. At both 
meetings his proposal to furnish gas at 50 cts. per 
thousand cubic feet, and his request for a fran¬ 
chise, met with almost unanimous approval from 
the citizens present. The committee of council 
postponed its decision, waiting for further infor¬ 
mation upon the subject, but the Board of Trade 
passed a resolution recommending to the council 
the granting of the franchise. At both of these 
meetings a member of the staff of Engineering 
News was present. From a stenographic report 
of the first meeting, and from several other 
sources, which will be mentioned later, we have 
been* enabled to obtain considerable information 
concerning Dr. Chisholm and his process, which 
we have presented In condensed form below. 

It will first be of interest to give the promoter’s 
own description of his gas process, and we quote 
the following verbatim from Dr. Chisholm’s ad¬ 
dress at the first public meeting In Passaic: 

Eight years ago the gas question was presented to me. 
For six months 1 took no heed of It, but I found that it 
had In U such a reality, if It could be brought out, that 
I took U up and have spent eight years, and hundreds of 
thousands of dollars of my own to bring it to Its present 
state of perfection. 

Gas makers generally have experimented all these years 
in their attempts to break up the elements forming t^he 
gas and unite them together chemically If they could, but 
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they never could do It. On this point we go 
ther. and make use. In the Held of electricity 
been very little explored, of a thermo-pile 
generator ia really a thermo-pile, conalsting 
eight or ten chambers. accortUng to the size 
that ia built. These chambers are filled with 
opposite electric polarity, and separated from 
1 oese are acted upon by beat for a certain i 
the tbeimu-plle produces an electric current 
^ass down and up through these chambers in 
believe (for we do not see it), that It reaches a 
—and we believe these gases are broken up an l 
gether into a burning gas. 

All our materials, cuai, oil and steam, gu int 
furnace. There is a blast so as to put pressur> 
these, and they are forced into the chambers 
take gas out of the first chamber, before it has 
upon by what we call the electrical apparatu 
would not burn. It la simply furnace gas. Wh 
it out of the first chamber, before it is acted ur 
electric current, the gas will not burn. When 
from the second chamber it will burn badly, w 
trom the third chamber a trlQe better, and w 
from the fourth it is still better, and so on for^ 
sixth, seventh and eighth. When at the eighth 
fit state to use, to go through the cleaning and 
process, and from the purifying process into th> 
and from the holders through the pipes and ma 
consumers. 

The new company supplies the best and cbe. 
gas in the world. Through the Equitable Gas I 
It has been tested by some of the best gas e- 
America, and compared with the gases made by . 
largest companies In Chicago, New York, Phil. 
Washington and liallimoie; it has been proved 
over again to be Incomparably the cheapest and 
known. Citizens of San Francisco have many tii 
promised good and cheaper gas, and have been dis 
ed. They know the influences which have 
back and denied them this great boon. 
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We regret that it is impossible to reprodui • (lere 
the eloquence with which the “Doctor” d. .ered 
his address, over an hour long, from whim the 
above is an extract. However absurd the .il.uve 
description of his process may sound to an engi¬ 
neer it fully satisfled bis audience, and the popular 
sentiment in favor of granting a franchise lo the 

"oU-ct. gas company” was overwhelming. 
Some engineers present, however, thought it 

worth while to extract some more Information con¬ 
cerning this remarkable gas process, from its pro¬ 
moter, and the following shows the result of their 
cross-questioning: 

Q. This is not your invention T 
A. No, sir. 
Id- How long have you bad charge of it? 
A. Eight years. 
U. How many cities and villages have you operated in? 
A. I have operated in no cities or villages uutil 1 op¬ 

erated to serve the public in San Francisco. 
Q. This is the flist? 
A. This was the first, and this will be the first plant in 

the East. We went on with the work of building tlie plant 
and the people who were in the bualness spread every 
kind of evil report about It, and the papers that they con¬ 
trolled, such as the “American Gas Light Journal ' and 
the “Progressive Age," in order to save their patents; 
they spread abroad every kind of falsehood, every exag¬ 
geration, every untruth about it, although none of them 
knew anything about It. 

U. Is this the Hall process? 
A. The foundation is the Hall process. 
(J. In what does the difference consist? 
A. In the apparatus which is used to bring out the mer¬ 

its of the Hall process. The Hall discovery is really the 
use of electricity In the way 1 have spoken of. 

(J. The Hall process is the use of electricity to get gas 
out of coal? 

A. Yes, bis theory was that electricity being the power 
that built up and broke down everything in nature was 
the only power that could break up these elements into 
their nascent condition, and that that condition would be 
reproduced In the presence of the power that broke them 
up. 

Q. The Hall patents are owned by your company’ 
A. So far as New Jersey Is concerned, they are owned 

by me personally. 
Q. What are the patenta that are now being applied for 

to which you have referred? 
A. You should not ask that question. You know that a 

man does not spread bis Inventions abroad. 
IJ. Then 1 cannot ask you wbst Is the specific difference 

between the Chisholm process and the Hall proces.s? 
A. It is not yet divulged. I have gone so far as this, 

that I have had a gas plant with a flams 20 ft. high going 
out of the chimney. Just like a natural gas plant, and they 
have said when they take up the analysis of the gas that 
it would not burn. 

Q. You do not believe in chemists or engineers’ 
A. No, sir; I did not ssy that. They are men who have 

gotten into a rut, and if there is anything new invented 
they are the last to take It up. 

Q. Have you any gas chemist who can instruct ii.s in re¬ 
gard to the chemistry of this process? 

A. I don't think I would allow them to do It. 
Q. Have you any engineer? 
A. No. 
y. Have you any report from any chemist in regard to 

the ealometrlc power—the heating value of this go 
A. I have just shown you a record from Kalamar .Tbi 

heat units. 
y. Do you acknowledge that this analysis gotten b.' xr- 

Qoodwin from Kalamazoo Is an analysis of the g that 
you are now making? 

A. No, sir. 
Q. Is there any way known to man by which tin luai- 

Ity of a gas can be determined other than by analy- by 
burning In a calorimeter, or by a photometer? 

A. The best test Is to burn It. 
Q. You have no other way to suggest, have you* 
A. I have the way stated, the same as a man », tsaj 

a pair of boots or a coat, put them on and use ttu i. • 
stated at the beginning that this was not a prooes« ‘o be 
Judged by the analysis of the old processes, whi i »'• 

t re v different We treat the elements forming C. s gi* 
In a different way, and with 15 different agent. W 0®* 
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city not to noil the poopU an an^ytli but to aell 
a aaa to work their factories, to cook their fwd. and 

■»« them lltht, and the question of analysis that this 
Vman a»ks us are altogether beyond the question I 

, e here to answer you about to-night. . , 
What way would you suggest to a man by which he 

Id And out the quality of that 
If he was an old gas man and tried In old gas ways. 

' uld say that It Is Tory hard to teach an old dog young 
ks You cannot analyse that gas by the laws and In 
ways that you analyse the gas made by an entirely 

.rent process and broken up by an entirely different 
liod Therefore, I would say to you. If you are going 
an Francisco to find out what the gas Is In the Inter- 
of the people of Passaic, go to the same kind of peo- 

that are In Passaic, to store keepers, to hotel keepers, 
irge houses and dwellings and and what the gas does 
them and how much they pay for It, and you won't 

a button. If you are not prejudiced, how the analy- 

'^Wilt ‘yt^ give us an explanation of the electrical 
of your process? 
It consists of about 6,000 Hessian crucibles. The 
de one is for strength, being the heaviest to bear the 

. rlncumbent weight; after this, and above It, Is a sec- 
one holding Iron in small particles, and the third is 

. dded In the Iron and contains copper In small par- 
s There are two materials of different electric pu- 

tv Now to excite them, we believe, we cannot see It— 
.j. The copper and the Iron are affected, and not the 

I- -elan crucible? 
\ Neither one. 
u And there is electrical action going on? 
\ First, there Is heat. In order to heat them up at 

fii^t and get them to a proper beat we take about three 
w . ks beating, then when It la in condition we can be- 
tiiii to make gas, and we can go on making gas from the 
III ginning of the year, until the end of the year, keeping 
I (untinuous beat. We do not let down our heats from 
line year to the next. We not only have the heat electri¬ 
cally which you know by the disturbance of the molecules 
nr atoms these things will give, but we have frictional 
clei iricity, made by the pressure pulling on say a small 
n achlne of a hundred thousand feet In all. 

g. How Is the fact that there is an electrical current 
shown? 

A The only way is by a galvanometer, 
g Is It like an electric light current? 
A. Oh, no. It is of a very low intensity. There is a 

very slight current there. 

One of the most "Intereartlng, if true,” statements 
made by Dr. Chisholm was that the nitrogen, 
which his gas contains, to the extent of 50% or 
more. Is not the ordinary atmospheric nitrogen, 
hut a compound consisting of several gases, and 
that it Is combustible and has a heating value! 

No much for the claims of Dr. Chisholm for his 
gas process. We need hardly say to our readers 
that these claims themselves are suRlcient to 
condemn It. Any man who sets up claims that are 
I ontrary to established and universally accepted 
.scientific facts, and who refuses to submit these 
claims to the tests and measurements in common 
use by sclentiflc men, brands himself at once as 
a fraud. The maker of cloth, who should object, 
to have his product measured by a yardstick, or 
the dealer in liquids who should protest that the 
quart and gallon measure could not determine the 
volume of his products would be no more absurd 
than this gas promoter, who claims that neither 
chemical analysis, calorimetric measurement or 
photo metric test of the light producing power, 
can determine the value of his products. 

It may be of interest, however, to review briefly 
sume of th^ past history of the Hall or Chisholm 
process, and especially its record in San Francisco. 
Space forbids us to give this in extenso. We can 
do little more than catalogue it. 

We have, in the first place, a recent report 
made by Dr. Henry Morton, President of the Ste¬ 
vens Institute of Technology, upon the Hall pat¬ 
ents. Nos. 4&4,198, 494,199 and 494,2(J0. We quote 
from it as follows: 

The descriptiODB In these patents display an entire Igno¬ 
rance as to some of the simplest and most universally rec¬ 
ognized facts In the aciences of electricity and chemistry. 
* * * * As to the statements of these patents, I would 
say briefly but emphatically, that what Is true is not new, 
and what la new Is not true. 

"The American Gas Light Journal,” of Sept. 21, 
l>'f>l (p. 398), contains a letter from a correspond¬ 
ent describing the operation of the Chicago 
Smokeless Fuel Gas Company, F. G. Hall, mana¬ 
ger, in selling stock to the dear public. “Th6 Hall 
process is the progeny of the well-known (and 
wi-ii-scored) 'Proctor Process’ of a couple of years 
ago.” The gas-making process is described. ‘Elec- 
in ides’ generate electrical energy by the passage 

■r the gas over them.” "A fit kinsman of electric 
igar.” 

.\n account of the operations of this company or 
I near relative at Grand Rapids, Mich., In 1891, 

AS given in a paper by Mr. F. H. Shelton, en- 
ltl6d “The Failure of the Commercial Attempts to 
ipply Bhiel Gas in the United States,” read at the 
nnual meeting of the Western Gas Association in 
•lay, 1897, and reprinted in "Elnglneering News,” 
' Aug. 12. 1897, p. 110. 

We quote as follows: 

The process was the notorious ‘’Hall,’* an outgrowth of 
the ’’Proctor.” The machine consists of a generator with 
adjacent chambers through which air Is blown. Oil is 
added and a little beat is used for propriety’s sake and 
the amount of gas made is In direct proportion to the 
speed and eIBciency of the blower! Some steam Is Intro¬ 
duced which la decomposed at a temperature of by 
the acUon of a ’’new electric chemical,” opportunely In¬ 
vented by Miss Proctor. In Urai.d Hapids they located 
alongside the Grand Rapids Electric Light & Power Co., 
and fed gas to that company’s boilers, their one customer 
and their landlord. They never distributed gas beyond 
the above. The plant was levied on for rent. 

"I'rogresslve Age,” Oct. 1, 1897, p. 430. Re¬ 
printed from “Progressive Age.” of Jan. 15, 1895. 
Ridicules the claims for the Hall process. 

"Progressive Age,” Feb. 15, 1898, p. 79. Editorial 
on ‘’Schemes of the Hall Process Schemers.” 
Quotes from a pamphlet Issued by the Cicero Gas 
Co., Oak I’ark, 111., showing the absurdity of the 
claims made by the Hall people. (These claims 
are exactly the same, and almost In the same 
words, as those made by Dr. Chisholm.) 

Records of failures of the Hall process are given 
as follows: (1.) Defiance, O., 1889. (2.) Maumee. 
O., 1889. (3.) Chicago, 111., 1891, experimental 
plant. Company capitalized at $10,000,0()9. (4.) 
Chicago. Western Wheel Works. Spent $15,01HI 
to $25,900 and failed. (5.) Grand Rapids, 1891. 
Capital stock $2,000,000. Plant built but failed to 
operate. (0.) Buffalo, 1895. Experimental plant. 
Made gas containing 55.0% nitrogen. (7.) Kala¬ 
mazoo. Mich., 1890. Plant removed from Grand 
liaplds and put In operation In the spring of 1897. 
Ceased to furnish gas in January, 1898. 

The editor discusses the claims made for the ga.s, 
and says; "That any person possessed of ordi¬ 
nary common sense could, after reading these 
‘claims, give the matter a second serious thought 

is almost beyond belief." 
“Progressive Age,” Feb. 1, 1899. Editorial, “The 

Hall Process in Court at Kalamazoo.” Action 
brought by the city to have the court pass upon 
the ordinance granting the Hall people the right 
to use the streets, and to restrain the company 
from continuing to operate. A witness describes 
the Hall process at Maumee as a fake, and tells 
how he found that the company was Introducing 
natural gas Into its mains through a secret pipe. 

“Progressive Age,” April 1, 1899. Editorial on 
"The Hall Process In San Francisco.” Describes a 
competitive test made on March 7, attended by the 
mayor. Board of Supervisors, gas experts and 
other Interested parties. Dr. Chisholm was pres¬ 
ent, said to be the Inventor of the new process. 
He admitted that the gas contained 75% nitrogen, 
but denied that It was non-combustibie. 

Same in “American Gas Light Journal,” March 
22, 1899, copied from the San Francisco report of 

March 8. 
“Journal of Electricity,” San Francisco, Feb., 

1898, pp.93-101. Editorial commenting on a signed 

article by Sidney Sprout, entitled “A Fraud upon 
Electricity.” Mr. Sprout describes the so-called 
electrical action claimed to be used by Dr. Chis¬ 
holm, and says that It is spurious. He concludes 

by saying: 

It is in order that fraud may be exposed and in the hope 
that unsuspecting capital may not be sunk In spurious 
processes of a so-called electric nature, that I have con¬ 
cluded to contribute this article. 

Finally, we have a luminous exposition of the 
operations of Dr. Chisholm and his associates in 
San FTanclsco, which we have received, Mr. E. C. 
Jones, Engineer of the San Francisco Gas & Elec¬ 
tric Co., of San Francisco, and we print it In full 

as follows: 

Sir; During the latter part of 1897 and the beginning 

of 1898, a company was organized In San Francisco called 

The Equitable Gas Light Co. This company Issued a 

prospectus entitled “Dollar Gas,” dated March 30, 189S. 

In this they stated that they were building the first sec¬ 

tion of a gas works having a capacity of 3,0u0,(l00 cu. ft., 

which would be finished within four months from date. 

Quoting from the prospectus: 

There is a apace on the company’s property for six sec¬ 
tions, and the remalnlqg five sections will each have a 
similar capacity for manufacturing 3,000,000 cu. ft. of gas 
dally. The plant will, therefore, be Increased from time 
to time In sections of this capacity as quickly as the de¬ 
mand for cheap and good gas extends. 

The company proceeded to construct a small gas works 

on the Hall system, which consists of a generator of the 

ordinary cupola type with a take off pipe half way up the 

height of the generator, while the remaining top section 

of the generator is of no use whatever. Next to the gen¬ 

erator Is what IS known as the electric chamber, a large 

coffin shaped super-heater, lined with flre-brlck and sep¬ 

arated Into compartments by partition walls and In these 

compartments are placed a large number of so-called 

cleitrlc batteries consisting of neats of three clay cruci¬ 

bles, the outer of which Is 7 Ins. high by 6 Ins. In diam¬ 

eter, the other two being smaller and enclosed within the 

laigest one. between these crucibles are placed fragments 

of cupper and Iron which are supposed to form a galvanic 

pile. These so-called batteries are used to take the place 

of the ordinary brick In a water gas superheater and are 

heated by the gases passing over from the generator and 

burning in the presence of air among the crucibles. 

From the ■electric” chamber the gas passes Into an 

oidinary seal pot, thence to scrubber, condenser and puri- 

fleis similar to those In use In ordinary gas works. The 

works consisted of a double set of geneiatlng apparatus, 

an air compressor for providing blast to the generator, 

and electric chamber and wind to pad out the gas, a set 

of very suiall scrubbers and condensers and small puri¬ 

fiers, no station meter and two steel tank gas holders 
of ltio,OUO cu. ft. capacity each. 

During the early part of l.SiW the company began laying 
mains from its works through Hyde St., in San Fran¬ 

cisco, starting with a JO-in mam, then leduclug to 16 aud 

S-iu. The pipo was laid regardless of iho grade of the 

sluet and no drip boxes were used, as one of the chief 

claims for the Hall gas was that it contained no condensi¬ 
ble mutter. 

I rum Apiil, l.sliti, lo the present time the company ex¬ 

tended its mains through some of the downtown streets of 

San 8 raucisco, and took on a number of consumers from 

both the San Francisco Gas &. Electric Co. and the l*a- 

litic Gas Improvement Co. The price of the gas was 

per thousand, in Uie beginning no meteis were used for 

measuring It and consumers were chaiged arbitrarily with 

no knowledge of the amount of gas consumed. The gas 

was made from bituminous coal and oil, the bituminous 

coal being placed In the generator, and blasted up with 

air from the air compressor for periods ranging from -lO 
minutes to two hours. 

Then air and steam is turned in under the coal, and oil 

admitted over the coal, together passing down through 

the superheater. The air in passing through the bitumin¬ 

ous coal gave up lu oxygen for combustion, leaving the 

uUrogen of the air mixed with a quantity of water gas 

from the decomposed steam as the diluent gases. 

On Feb. 1, lh99, the first service was laid on Stockton 

St,, and from Feb 13, to March Inclusive, the amount 

of gas made was 1,716,066 cu. ft. or 43,906 cu. ft. per day 

To make this gas there was used 18,337 gallons of oil 

equal to 1(».66 gallons per thousand cu. ft. aud 37o,.’i3(j lbs. 

of coal equal to 166.5 lbs. per thousand cu. ft. The composi¬ 

tion of this first gas made is shown by the following ana¬ 

lysis of gas taken at the Equitable gas works Wednesday, 
Dec. 31, 1898: 

Carbonic m id . ,<5 4 
lllumlnants...."!. 7fl 
Oxygen .!!.!!!]!!!!! 4 
Carbonic oxide . n'4 
iiydrogen.11:53 
Marsh gas.13 63 
Nitrogen.  5X ^4 

Total .100.06 

This gas contained 3% of hydrocarbon vapor held In 
suspension. 

The gas was delivered to the city under a pressure of 

about 5.8 ins. and the gas was used exclusively through 

Welsbach burners. The gas was so poor in combustible 

n.uterial that It would not light In an open flame burner 

under a pressure exceeding 1 In., and then would give 

only a bluish colored flame. The gas would not light In 

any of the ordinary Bunsen burners of gas cooking or 

heating stoves with the air shutter open at all, and 

enough air leaked around the air shutters of ordinary 

Bunsen burners to prevent ignition of the gas, making 

the gas practically valueless for fuel purposes with ordi¬ 
nary gas appliances. 

In order to determine exactly the quality of the gas 

being made, and the conditions under which it wan being 

distributed, we opened a laboratory on Stockton St., 

during January, 1899, supplied with Equitable gas. At this 

laboratory, dally tests of candle power of the gas used 

through Welsbach burners, as well as analyses of the gas 

and a determination of the heat units by a Junker’s cal¬ 

orimeter, tests of pressure and many other experiments 

were made. This laboratory wan continued in operation 

until August, 1899. The composition of the gas remained 

fairly constant; that Is, It remained constantly poor from 

the start, and though it was claimed by the promoters that 

the electric furnace used In the Hall process acted In a 

mysterious way on the nitrogen of the air forced through 

the coal so as to break it up and make It combustible, yet 

this same old Incombustible nitrogen existed In the gas In 

amounts always above 50% of its volume. It S4)on be¬ 

came evident to consumers that they were paying two- 

thlids as m ch m ney for a gas of less than half ;be value. 

The fact was forcibly brought to the minds of the sensible 

men connected with the company that the Hall process 

wss a fake of the worst kind; that the electric chamber 

contained no electricity; that the batteries themselves 

did not constitute galvanic piles, as the metals were not 
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In contact and the Drat daab of tar and oil from the gen¬ 

erator would completelf coat evarr particle ot the metal 

and the crucibles In which they were contained, and the 

succeeding blast would bake this tar into a crust of car¬ 

bon. Thus the most eipenslve part ot the Hall process, 

and the part for which the most was claimed was Inop¬ 

erative from the first, and its failure to work became evi¬ 

dent to the men who were trying to run the works. 

Soon after starting an ordinary blower was substituted 

for the expensive air compressor, and one by one the main 

features of the works were eliminated, leaving the Hall 

process nothing but a badly constructed cupola generator 

with the worst kind of a superheater Oiled with a lot of 

flower pots, and all a dismal failure. At this point the 

men who had brought the process to San FVanclsco de¬ 

parted for new flelds, leaving this dilapidated plant on the 

bands of the Investors In San Francisco. 

A small business bad grown up and the price of gas was 

reduced from $1 to tt,*ic., and every effort was made to try 

and make a Commercial Qas Company at the Equitable 

gaa works. The electric chamber was used as a poor 

makeshift for a superheater, the methods of blasting and 

running were changed so as to get less air mixed with the 

gas and to try to bring up its illuminating power, so that 

It might be burned through large open flame tips. The 

Kquitable gas at iiresent sold in San Francisco has the 

following composition: 

('arlmnic acid . 7.11 
Illumlnants. 11.H 
Oxygen .4 
Carbonic oxide . ".H 
Hydrogen. ll.H 
Marsh gas. 15.S 
Nitrogen .   15.2 

worn rails being rejected and sent to the scrap 
heap. Re-rulled rails have been tried to a small 
extent, and three important lines have adopted a 
method of measuring and matching the rails as to 
height, cutting off the battered ends, and drilling 
fresh bolt holes, the rails thus treated making a 
very good track, hardly inferior to main track. 

In order to avoid the trouble and expense of 
t^hlpplng all the rails to a mill, or of Installing spe¬ 
cial equipment at all large divisional shops, the 
work is usually done by a portable plant which 
can be sent from one division to another, as re- 

The drills are independent, and are conr. 
friction clutches to the main countershaft 
machines of this class have only one dr. 
and can saw about twice as many rails a- 
drilled in the same time. As the C., St. p., 
Ry. desired to fully utilise the saw capacity 
an extra drill press put on, so that eigh 
(two rails) can be drilled at one time, thu; 
Ing the drilling capacity equal to the saw! 
pacity. 

With this machine, over 4(X) rails hav 
sawed and drilled In ten hours. During ont- 

Total.loot) 

From the flrat the gaa haa been Imperfectly purified, 

and for weeka at a time a teat for aulphurettel hydrogen 

would allow a black ataln on acetate of leal paper. To 

make the gaa at present, the length of the blast baa been 

cut down and after the blasting process a quantity of Ken¬ 

tucky shale Is dumped in on top of the Are in order to try 

and get some rich coal gaa mixed with the other stuff. 

From October IK to .')0, IKltll, Inclusive, the amount ot 

gas made was 2,KlKi.7<IO cu. ft. and to make this gas 8.38 

gallons of oil and 85.8 lbs. of coal was used per 1,000 

cu. ft. 

This coal consistel of DIK.IKIO lbs. of Comox bituminous 

coal and 22, Itio lbs. of Kentucky shale, and a deduction 

from these figures shows that the material used in every 

thousand cubic feet of the gas cost 54.0,5 cts. 

ft seems a pity that there cannot be some sort of quar¬ 

antine in force to protect cities against the Inroads of dis¬ 

eases like the Hall process, which leave scars upon the 

city streets and menace healthy investments In legitimate 

gas companies. E. C. Jones. 

San Francisco, Nov. 18. I.SOO. 

The only quarantine provision we know of which 
will prevent people or municipalities from being 
swindled by smooth-tongued promoters Is the 
equipment of common-sense and intelligence which 
was bestowed on mankind for practical use. Those 
who take leave of this safeguard will find gold 
bricks awaiting them t>n every street corner. Cer¬ 
tainly Dr. Chisholm’s claims for his alleged 
"pnx’ess." with its isist history set forth above, 
should be sufficient warning to any municipality 
to have nothing whatever to do with it. 

FIG. 1.—RAIL-SAWING CAR FOR THE C., ST. P., M. <5, O. RY. 
Industrial Works, Builders. 

quired. Fig. 1 shows the most recent of these 
portable plants, built for the Chicago, St. Paul, 
Minneapolis & Omaha Ry. (Chicago & Northwest¬ 
ern Ry. system). It consists of a steel-framed 
flat car, mounted on a pair of heavy steel trucks 
with diamond frames. On this is mounted a com¬ 
plete power and machinery equipment for sawing, 
drilling and straightening rails. 

The car Is 61 ft. long over all and 10 ft. 4 ins.wide, 
with a framing built up of 20-in. steel I-beams and 
channels, and stiffened by two truss rods. All the 
machinery is driven by a double-cylinder horlson- 
tal engine, specially designed for high speed, hav¬ 
ing cylinders 12 x 14 ins., and running at a speed 
of 300 revolutions per minute. Steam is supplied 
by a vertical, submerged-flue boiler, 10 ft. high 
and 5 ft. 3 ins. diameter. The shell is of ^-in. 
.steel, and the tubes are 2 ins. diameter, with cop¬ 
per ferules in the crown sheet end. The circular 
saw is 42 ins. diameter, and is run at a speed of 
1,800 revolutions per minute, requiring about l.>0 
IIP. The equipment Includes also the saw feed 
tables, stralghtener, and two double rail drills, 34 
ft. apart, c. to c., with suitable skids, beds and 
rollers. Fig. 2 is a plan of the car. 

The rails are hoisted from the cars by pneumatic 
goose-neck cranes, like ship's davits, and are de¬ 
livered upon a feed table, which Is a steel channel 

the crew succeeded in sawing the ends off an.i 
drilling new holes in 67 rails in 64 mlnute.x In 
ordinary service, from 450 to 500 rails can b- 
treated in a working day of ten hours. 

All rails to be sawed are collected at one central 
point on each division. Runways, skids, etc., havi 
been constructed at moderate cost to handle th 
rails economically from the car to the nuichitn-. 
and from the machine to the storage pile or b.ick 
on the cars for shipment. The machine is u.-ed 
only for this work at the stated points, and it is 
not considered economical for use in cutting nils 
for putting in switches, etc., in yards. Work of 
this kind is done by a portable hand saw. 

The ends of the rails are not matched as lu 
height after they have been cut. They are cali¬ 
pered when they go to the machine, and if ih*- 
battering or damage does not extend beyond tli 
first bolt hole, the cut is made between the lirs: 
and second holes. If the damage extends furih r. 
the rail is cut at the same distance beyond the sec¬ 
ond hole. With the rails now being treated, the 
bolt hole spacing is 7Mt ins. c. to c., so that the cut 
would be made either 3% ins. or Ins- from th- 
end of the rail. The company Intends to saw an i 
drill OO-lb. an<J 65-lb. rails taken up from the main 
track, and to lay them on secondary branch lines 

Similar cars are now in use on the Atchison. T.i 

RAIL SAWINU AND DRILLING CAR; CHICAQU, Sr.PAllL. 

MINNEAPOLIS & OMAHA RY. 

The great cost of steel rails, the necessity of In- 
troduclng heavier rails, and the comparatively 
small amount of wear which rails sustain before 

/Ri.'/s ffhkoitd hen 

Air Pump ¥ 
\Diii/ti<r Pur 3 Spii’dk Double P or 3 

SpuieUe DriA Pefereoir 

/960IHIU 

Raih for Re-Sawmq Pece/uedhen Opervtinq 
Phthrm fhitOsmp 

FIG. 2.—PLAN OF RAIL-SAWING CAR, 

peka & Santa Fe Ry. and the Michigan Cent 
R. R. The former is 46 x 10 ft., and as thei 
only one drill press, it has a turntable at the fr 
end to swing the rail round when one end has b 
drilled. The total weight is about 57 tons, i 
cost of labor, repairs, coal, etc., for sawing, d 
Ing and handling 6,500 tons of 61-lb. rails 

with rollers in the bottom. While being cut, the 
rail is held by a pneumatic clamp,and it is then run 
up to the drills. If it is straight, it Is then passed 
across and loaded directly onto the cars on the 
other side of the machine. Otherwise, it is passed 
across and then run back to the straightening 

press, from which It goes direct to the cars. 

becoming unfit for main track service (owing 
largely to the battering and wear at the Joints), 
make It imperatively necessary to utilize the rails 
taken out of main track for secondary lines, sid¬ 
ings, etc. In many cases the rails are re-laid in 
their new position without any treatment what¬ 
ever, beyond a more or less careful sorting, badly- 

T 
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and practice; but the real rariance in educational attempts 

is between men, between the mechanic and the school¬ 

man. between the machinist and the engineer. Brave at¬ 

tempts have been made to bring the two together, but 

with partial success only In one of our most prominent 

and practical engineering schools a professor has de 

signed a commutator which required sections cut from a 

metal ring. The professor ordered two rings, so that a 

ple<’e from the second could be used to make up for the 

loss In cutUng up the first The machinist said: ' Let me 

make one ring only, somewhat larger than you want, cut 

it up, and then turn It to the exact site, and thus save 

the (Ost of the second ring.” ‘-Xo," answered the pro¬ 

fessor. "1 am doing the engineering, I want you to do 

the work,” I state this actual occurrence, as one of 

many Illustrations which might be given, to show that the 

two have not yet Joined work even in the technical 

schools. It Is not always an easy matter to secure this 

necessary union, and even where It seems to be attained 

it is not always complete. It can be secured by having 

both vital parts In one and the same man. And It is ex 

activ this union that the proposed system for training 

mechanics Is designed to secure. 

The very surprising fact that the total number of stu¬ 

dents in teihnical colleges In this country Is at present 

flcult position to Bll when a machine business is to be 

organized Is that of shop foreman. The positions of presi¬ 

dent, treasurer, mechanical engineer, salesman, etc., need 

not wait a day for applicants, but the man who la fitted to 

manage the practical details of a machine shop success¬ 

fully la a rare man, and there is no scientific or profes¬ 

sional man whose services are in surer demand than his. 

Is It not wise, economical shop management which Is 

giving us the leading position in the machine markets at 

home and abroad? This is what we expect the good fore¬ 

man to exhibit. The ability to produce a very fine and 

exact piece of work in a machine shop, regardless of time 

or method, will not insure success, but, on the other baud, 

will be most apt to induce failure. It is the shop whiib 

can build the best machinery at a less cost than others 

which is sure to be successful; and to secure this the 

management must depend upon no man more than the 

shop foreman. He must ascertain all possible legitimate 

ways and means for reducing shop costs, stopping leaks 

and losses, without reducing the manliness of the men 

and the standard of the work. How many men of this 

kind do we get, and what opportunity is there to-day fur 

training for such positions? 

With this great and growing demand of the profesaiun, 

and with the splendid opportunities open to young men 

vut 77 ct9. per ton, or ^,000, while the OOl) tons 
crop ends realised about $7.6(1 per ton, 
$3,800. On the Michigan Central, R. R.. 

e cost of handling, sawing, drilling and 
aching the rails Is about 7r> cts. per 
•ss ton. The system used on this road for 
.ichlng and calipering the old rails, as devised 

Mr. A. Torrey, M. Am. Soc. C. E.. Chief Engl- 
•er, was described In our issue of Aug. 18, 1808, 
d Fig. 3 shows the arrangement of the rall-saw- 
g machine, skidways, receiving and loading 
acks, etc. In this case an overhead pneumatic 
•lley is used for handling the rails. 
For photographs, blue prints, etc., of these rall- 
.wing machines we are Indebted to Mr. W. L. 

ments. President of the Industrial Works. 01 

iv City, Mich., which firm has built all those de- 

ribed. For particulars of the work of the latest 

..chine we are Indebted to Mr. J. C. Stuart, Gen¬ 

ii Superintendent of the Chicago, St. Paul. Mln- 

apolls & Omaha Ry. 

THE EDUCATION OP MACHINISTS. FOREMEN AND 

MECHANICAL ENOINEERS.* 

Hy M. P. Hlggins.t M. Am. Soc, M. E. 

The central object of this paper Is to outline a special 

s. hool for the training of boys to fill the aucceaslve grades 

..f mechanics from machinists to engineers, and which 

shall be adapted to train each boy for each successive 

tirade until bis particular career is determined by natural 

.selection and he goes out fitted for that career. 

CwT) ftr OuT^ng /bib 

Platform 

TorTlaUP 

TraOi far Inumng ftna 

FIG. 3.—PLAN OF RAIL-SAWING PLANT FITTED UP FOR OPERATION; MICHIGAN CENTRAL R. R. 

who will fit themselves to be mechanics, and who in turn 

are demanding of the profession the chance to fit them¬ 

selves, the question Is forced to our attention; How are 

these needs being met? 

Failure of the Technical Schools to Reach thi.s 
Class. 

Never was there a national movement more timely or 

more suceesaful In its Introduction than the movement 

looking toward the establishment of technical schools 3.5 

years ago in this country, supplemented as It was by the 

educational land grant act In 1862. We naturally ex¬ 

pected at that time that this movement would meet not 

only the higher education of engineers, but the needs of 

mechanics, which this paper emphasizes. Perhaps, how¬ 

ever, It was too much to expect that these schools, under 

the management of professional educators, the most able 

and suitable that could be selected at that time, could 

have accomplished so much or covered more ground than 

they have. It Is most natural that each technical school 

management should be greatly influenced by the college 

education and academic profesionaltsm of the men who 

conduct It, to whom were entrusted the relations of aca¬ 

demic and practical departments and those of theory and 

practice. This has resulted in a tendency to produce 

scientists and not mechanics. 

It is not the policy and intention of engineering schools 

to put sufficient time and stress on shopwork to allow the 

student to attain thorough practical skill. He very readily 

rerelvea the Impression that an engineer need not work 

with bis own hands, though be admits that he should 

know bow the work should be done by others. To be a 

thorough mechanic, which be ought to be before be can 

be a well-trained mechanical engineer, be must be able 

to do the work, and this the present technical school does 

not teach thoroughly. 
The gulf between the work of the ecboole and the shops 

has aometimsa been called a difference between theory 

on the decrease, may suggest that some changes in the 

engineering courses would better meet the needs of a 
larger class. 

This unexpected falling off In the number of en¬ 

gineering students Is greater than can be readily ac¬ 

counted for in these proaperout times, amounting to 15% 

from 1894 to 1807. These facU were first shown by Dr. 

Wadsworth, President of the Michigan College of Mines 

and since verified by Mr, William Barclay Parsons. Trus¬ 
tee of Columbia University. 

Raising of Standards of Admission. 

I would also mention that with the tendency toward the 

abstract and acientifle which haa been referred to, has 

come the raising of sUndards for admission from year to 

year, ao that the Technical School baa become more 

nearly on a par with the college than It was when it 

started, and this puts the school beyond the reach of 

boys who are to make workmen and also beyond the 
reach of many who would make engineers. 

Prof. R. H. Thurston, in a thorough treatise on thia 
subject, says: 

In the opinion of many of the ablest and most autbori- 
Utlve members of the profession, the process of raising 
entrance requirements has already gone too far, and the 
result of carrying the process further, for purely senti¬ 
mental reasons which do not appeal to Ike people who 
desire to send their sons to such schools, will be ssri- 

Demand for Trained MechaJilcs. 

While it must be admitted that during the past 25 years 

nost g-atifying progress has been made In American me¬ 

chanical engineering and in the education of mechanical 

engineers, yet it is evident to the managers of our me- 

I'hanical establisbmenta that there la a great lack of com¬ 

petent roechantcB below the grade of the mechanical en¬ 

gineer to take the increasing demands and responsibility 

of the work and properly carry it out. 

The standard of the work of the machinist has rapidly 

moved forward in refinements and complications. He is 

called upon to read and understand Intricate drawings, 

and to make quickly and with certainty very exact meaa- 

uiementa and computations in the shop. He must deal with 

tempered steel for almost numberless uses and for the 

severest requirements. Hardened steel parts must be 

fitted to an extent and with a precision never thought of 

'J-'i years ago. Thia practice of machine construction will 

he introduced to an unlimited extent In the future, neces¬ 

sarily making many changes in methods, as, for example, 

the BUbslItuUon of grinding tor filing, which will secure 

so much better results. This introduces the modern ma¬ 

chinist to a field of unlimited possibility requiring* most 

exact knowledge of new and constantly changing meth¬ 

ods, and the expeilence of all employers testifies to the 

liflicuUy, it not the impossibility, of securing the re¬ 

quisite knowledge and skill In the machinists of to-day. 

If the position of maehinist is a hard one to fill, what is 

'o be said of that of foremen? At a recent meeting of man- 

•gers it was stated that 260 young men suitable for fore¬ 

men for foundries could be placed at once. Nothing is 

more difficult than to find men capable of filling auch 

poaitiona. indeed, I have expressed the opinion, and I 

believe it will be confirmed by others, that the most dlf- 

* Extract from a pgper presented at the New York 
meeting of the American Society of Mechanical Engineers 

^I'resldent Norton Emery Wheel Co., Worcester, Mass. 

finlf 
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to thft production of •clentlflc profetalonnllata, they pro¬ 

duce an enormous amount of discarded material, men 

»bo are neither fit for workmen nor enclneera, men who 

are not at the atart flt to become aucceaaful enKineers. 

In a class ot I<i0 In an enRlneerinR college, If only 5 

make engineers such as the courye la aimed to produce, 

the 0.1 others have not. In all probability, received a 

course of training well fitted for their special needs and 

capacities. Further than this, the large portion of the 

class who are, to some extent, failures are also frequently 

disappointed men. 

There are many reasons why the young man who en¬ 

ters an engineering school Is allowed to get false Ideas 

regarding hla future. He understands that there Is a 

lively demand In the active world for technically trained 

young men. He likes the Idea of being an "engineer,” and 

he knows that all the leading technical schools have high- 

grade engineering courses, the requirements are up to the 

colleges, and he expects when he graduates he will be 

able to engage In engineering work. When be finds that 

he either cannot do engineering work at all, or that there 

are ten engineer graduates to one position of that par- 

llfular kind, and that every year the demand for profes¬ 

sional engineers grows less and the graduates more nu¬ 

merous, he turns his attention reluctantly to a lower 

grade of sork, and Is never quite satisfied or happy in It. 

He feels that be was boin and educated for something 

better But was he? No. He only thought ho was. His 

failure would be no fault ot the school, however. If he 

had not been. In a sense, educated away from the work that 

he Is obliged to undertake. These "culls” from an en- 

Klneerlng class are not first-class material for workmen 

In any department below the engineer. Such a man is a 

ilisappolniment to himself and to his employer And though 

we may he able to show that every graduate In a class 

has been greatly benefited and developed during the 

course of study, yet that Is not s sufficient reason for a 

course flittd only to the very few and which allows the 

large majority to come to their disappointment through 

the general understanding that, If they were graduated, 

they would be engineers because they were graduates. 

Consider, also, what a fearfully expensive system this Is, 

with Its large percentage of failures or partial failures, 

to educate the few of which there is already a larger 

number than can aecure positions as professional engi¬ 

neers. 

f )ver-Siii>ply of Polytechnic Engineers. 

We must remember that mechanical progress Is very 

d.-pendent upon the capitalist. The proprietor who stands 

bihlnd the work Is more and more Inclined to tnist hla 

engPeerlng to his own men who have grown up In the 

works and have. In some way or other, picked up science 

enoegh to get on with considerable success. The proprie¬ 

tor la not Inclined to put his work Into the hands of a 

professional engineer who works on the same problem for 

ether clients, and he Is less and less Inclined to employ 

special engineers When this Is done at all, one engineer 

Is employed hy several concerns, and his time divided 

cp aii'ong them. 
This lessened demand for polytechnic graduates was 

rccognlxed several years ago In Rurope, and some slight 

attempts were made to remedy the evil. As early as 1S.S.1 

the British commissioners found In Germany an excess 

over the demand of 1.000 well-trained polytechnic gradu¬ 

ates. and they were Informed that the manager of a large 

engineering works had been so Importuned by these young 

men for employment that he put a notice In hla window. 

"No polytechnic student need apply.” The Baron von 

Kyhesfeld. Austrian Minister of Instruction, stated that 

the most serious problem In education In that country Is 

to reduce the number of theoretical engineers (who, after 

their long course of study, find themselves not wantedl 

and to Increase the number of men In whose training 

theory and practice had been so combined that they could 

meet the great demand for those who can put theory and 

prareice together. This statement, taken from a report of 

"Technical Instruction In Rurope." by the late C. O. 

Thompson, formerly President of the Rose Polytechnic 

Institute, and published by the United States Bureau of 

Rducatlon. Is followed by another statement which shows 

that the tendency of the technical schools toward a par 

with the college, referred to above, was fully recognised 

and admitted at that timr This statement says; 

There is a constant and apparently Irresistible tendency 
In all the lower schools to pass up Into the higher hy Im¬ 
perceptible advances For example, at Chemnitx what used 
to he the Oewerbrschule has ranked since 1R70 as a poly¬ 
technic school. But so true la it that a school of higher 
education never loses or departs from the cast It receives 
In the first ten vears of Its existence, that the old poly¬ 
technics, modeled largely after the Rcole Polytechnique of 
Paris, have so steadily held to the theoretical training of 
engineers that the times have swept past them The 
efforts now making In Austria to remedy this evil are 
uu re to the iioint than any others In Europe, but they 
are directed towards the artisan rather than the engineer. 

Tendency of Technical Schools. 

.\s n single Instance from many that might be cited 

Illustrating the tendency of technical schools In America 

as well as in Europe to drift more and more out of the 

reach of the boy who wishes to educate himself as a me- 

chiinic. I refer to the history of the Worcester Polytechnic 

Institute. In ishd the full course for a mechanical engi¬ 

neer was .114 years In 1S06 It waa 4 years In 1SS4 the 

shop practice for the 3H years' course was 2,376 hours. 

In lbiJ6, even with the 4 years’ course, the ahop practice 

was only 1,709 hours, a reduction of over 28%, and an 

Increase of time and consequent expense to the student of 

14%. In 1884 a year's school work consisted of 42 weeks. 

In 1896 there were only 36 weeks, a loss of time of 14%. 

The productive activity of the school ahops has been re¬ 

duced from 1109,027.78 In 1896 to only $20,801.82 In 1898. 

Since 1889 the tuition baa been raised from $100 to $150, 

an Increase of 50%. In 1873 this Institution was able to 

advertise that the total expenses of a member of the 

school. Including tuition, utensils and board, need not 

exceed $380 per year. The present advertised estimate Is 

$4.V» per year, an increase of over 19%. 

Proposed Solution of the Problem. 

The proposed solution of the problem lies in the answer 

to the question: "How can we give our boys a chance 

to learn a trade without being deprived of a good common 

school education and at the same time secure a founda¬ 

tion upon which to build a higher education If capacity 

an.1 circumstances permit?" , 

The half-time school, established upon the plan out¬ 

lined below, will. It Is believed, answer this question and 

solve the problem. 

This school Is aimed to fit each boy for the successive 

grades of mechanics from the machinist up, so that at 

any time be will be fitted to take up his work outside as 

a well-trained mechanic in the grade which be has com¬ 

pleted, and be prepared to enter the training of the next 

grade. In other words, the object of the school Is to 

produce many well-trained and educated machinists, and 

from these machinists some foremen, from the foremen a 

few superintendents, and finally an occasional engineer. 

The character of the individual material In ability and 

natural aptitude determines the grade of the product of 

the school, whether workman, foreman, superintendent or 

engineer. The plan will be understood by a .brief state¬ 

ment of Its prominent features; 

1. A school which shall include a first-class commer¬ 
cially successful and productive machine-shop, which Is 
a department co-ordinate in Importance. Influence and 
educational value with the academic department. 

2. A school In which the pupils are to have Instruction 
and practice In this shop during half the working hours 
In five days of each week for a period of four years. 

3. Instruction In the public schools during a portion of 
the other half of the time, equivalent to a high school 
course, restricted, abridged and Improved to meet the 
needs of these pupils. 

4. Special care and method of selection of pupils who 
have finished the grammar school course and who have 
special aptness for mechanical work. 

5. Management under a corporation whose trustees shall 
be practical business men. 

How Much <''an Be Accomplished for Students In 
the Half-Time School In a Pour Tears* Course. 

We can confidently assure a more thorough expert 

knowledge of the machinist's trade, and a more practical 

skill In Its various departments, than Is generally secured 

by any apprenticeship In this country or Europe. This 

rather large expectation is based upon quite a thorough 

personal study of what Is accomplished In England. 

France, Switzerland and Germany, and also upon what 

has been accomplished during twenty-eight years at the 

Washburn shops of the Polytechnic Institute of Worces¬ 

ter. Maas. 

In this school, where a 3>4 years’ course included only 

2.376 hours of shop practice, or. In other words, less than 

one-third of a 3 years' apprenticeship, the graduates have 

always enjoyed a high reputation for practical skill and 

shop experience. And It has been claimed throughout the 

history of the school that Its graduates are as skilful and 

effective practical machinists as those who have served 

a 3 years’ apprenticeship to learn the machinist's trade. 

This Is a very bold claim, when It Is remembered that to¬ 

gether with this attainment of practical skill the graduate 

has obtained a thorough technical and scientific education. 

After a very thorough experience and after employing 

large numbers of these graduates In all capacities In 

machine shops, I think the claim Is well sustained. 

In the half-time school actual shop practice In the 

various departments would cover a much longer time, 

and under circumstances more favorable, because the at¬ 

tainment of a thorough machinist’s trade Is confessedly 

the central point from which the future engineering work 

Is to emanate. 
2. These pupils will re<-eive, as a part of their shop 

practice, a much larger amount of time In lectures and 

Instruction upon the technical part of the machinist’s 

business than is given in the technical school. 

3. It Is proposed to train every pupil In the general 

knowledge and practice of drawing and machine design, 

and any one having particular taste in this direction 

can have special and advanced instruction, the object 

being to make draftsmen superior to engineering 

school graduates In the following particulars; 

(a) More expert In execution of drawing and lettering. 
(b) Much more thoroughly familiar with all the shop 

knowledge affecting the efficiency of a draftsman on 
simple every day woik. 

(cl .A more ready, reliable and precise use of arithmetic. 

I. It Is prop( sed to train every pupil In a general knowl¬ 

edge and practice of pattern making and foundry molding, 

and in special cases give advanced Instruction and prac¬ 

tice In pattern making. In all cases, however, the ma¬ 

chinist’s trade will be taught as the basis of any 
line of mechanical work. 

5. Pupils who exhibit sulUble qualifications as w; 

and as directors of men, will have special oppor: 

to become fitted for responsible positions, as w 

machine-shop foremen. Such pupils, among other 

ficationa necessary for foremen, would be required to 

general ability In drawing, pattern making, and s 

accuracy and reliability in arithmetic. 

6. If any one from the above-mentioned classes o' 

exhibits taste and natural abilities for high-grade 

neering work, requiring the highest mathematical 

scientific knowledge, he will be encouraged and aid 

take a course to meet his special requirements ' 
engineering school. 

The Importance of Good Material and the ? 

tlon of Students. 

Do we get the best stock for engineers? We hav. 

sons of engineers who stand first In the great Indus 

enterprises. The young men coming to the engine* 

schools are generally the best In many ways. They 

usually well bom; they do not often come from 

homes, where work, stem effort, and self denial keep ' 

out of reach of the thorough systematic mental tra 

which fits them for entrance examinations. If such a 

from the poor home finds It possible to enter, the col 

life Is rather out of his lino and out of his reach, 

the funds for the term bills are still more Impossible V- 

In this class are many who should be fitted for the d 
ferent grades of mechanics. 

It Is well to remember. In the light of all history, f 

the revolutions of fate bring the submerged to the t - 

and after a while the child of fortune becomes enerva*' ' 

by advantageous ease and good keeping, and frequen*’ 

the son. In spite of the father’s determination to give h- 

a better chance than he had. lacks something which h 

distinguished the father, and we may, after all, search 

this class In vain for the beat stuff for engineers. It c.an 

not. however, bo the wisest educational scheme which 

allows the rich man’s boy to degenerate, or merit to e 

undiscovered In the poorer classes, wherever It may exis' 

There are marvellous possibilities of skill and Invention 

among a class of boys who are never thought of as prcj 

Bible engineers, boys who sometimes make themaclvp<! 

leaders among the favored ones of the earth. In one nr 

the largest and most prosperous Industries nearby I find 

that the man who knows the most about a very Important 

department carried a hod when the factory was building 

ten years ago; and the responsible head of another depart¬ 

ment was snagging castings eight years ago. One of the 

fond hopes of the half-time school is that It will pan out 

the pure metal by a sifting process which la true and 

fair; and selection of material Is the first Important step 

In the process. The selection of the pupils Is only second 

In Importance to the schooling Itself. 

The proper education of the American mechanic will not 

necessarily be sought after by the boy who Is best ca¬ 

pable to become the mechanic. He must be sought out 

and then trained The American boy needs to be awak¬ 

ened to the Inducements for becoming an educated me¬ 

chanic. Many a boy who is splendidly suited by nature 

and by Inheritance to this calling Is allowed by outside 

Influences to drift Into some other calling to which he 

is not adapted, all for the lack of a little guidance or some 

circumstance having no connection with his fitness or 

aptitude for mechanics, and thus Is lost to the profession 

which needs him. 

The hindrance to the best results In engineering schools, 

which has come from the Imperfect and unfair method 

of selection In making up or enlisting Its classes, has al¬ 

ready been mentioned. Under the present system It Is a 

boy’s business to spend several years of cramming for 

examinations after 'he decides upon going to a polytechnic 

school or college. His whole aim and the aim of his 

teacher is to prepare for the examinations. The fitting 

school develops an astonishing ability to pass examina¬ 

tions which are not a true or adequate test of a boy's 

fitness to make a mechanic or a mechanical engineer 

Therefore the entering class of the polytechnic Institute 

consists of a body of experts at examinations, while the 

boys all through the country who ought to be trained for 

manufacturing and mechanical industry are overlooked 

and passed by. 

Vacations. 

There Is a great opportunity for Improvement In th» 

education of the boy offered by a radical change In the 

matter of vacations. The present method Is to crowd the 

work of the week Into five days, and the work of the ye.T 

Into 3.1 or 37 weeks, making It as intense as possible f 

awhile and then letting up entirely. 

It Is certainly not Impossible to arrange a course ' 

education and training of a boy with hard work so j ■ 
diclously distributed and so Interspersed with healthf 

easy and enjoyable exercises and so Intermingled w;' 

dally (not quarterly or yearly) recreation, that he w 

never need or require entire or complete relief from dut 

Nothing is 80 dangerous or so trying to a boy’s nervo 

mental and physical constitution as the method of su I 

denly applied load and long intervals of total relief. ■'- >< 

days’ work In a week, with aufllclent variety, recreatl 

and healthful exercise distributed /hroughout each d.>r 
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Ith Sunday propnrly •p«nt. will. I think, assure 

.fttar and more enjoyable effort on each following 

than la possible where all the students’ work Is 

for two days every week. 
...me gain may be obUlned by distributing the work 

aout the eleven or twelve months of the year. I 

0.12-In. from the sides to the center, forming a 
slightly concave surface. The depth Is 5 Ins., and 
the width over the base lOH ins. The opposite rails 
break Joint by 13.12 ft., and the two channels of 
each rail break joint by 6.5t> ft. The Joints are 
spliced by single inside flat plates ins. long, 
with six bolts. The bolts through the middle 
flanges are spaced 4 ins. apart. At intervals of 
0.5(J ft. are flat tie bars. 4*/^ ins. deep, 9-32-in. thick 
and 5 ft. 5 ins. long, with slots 2 ins. deep to re¬ 
ceive the three webs or flanges of the rail. Fig. 
2 shows this arrangement, and it will be seen that 
the outer slots are made wide enough to receive 

COLORS OF HEATED STEEL CORRESPONDI^U TO 

DIFFERENT TEMPERATLRES.* 

lly M.aunsel White and F. W. Taylor, Members 

Am. Soc. M. E.t 

There Is, perhaps, nothing more Indefinite In the indus¬ 

trial treatment of steel, than the so-called eolor tem¬ 

peratures. and as they are dally used by thousands of 

steel workers. It would seem that a few notes on the 

subject would prove of general Interest. 

The temperatures corresponding to the colors commonly 

used to express different heats, as published In various 

text books, hand books, etc., are so widely different as 

given by different authorities that It Is Imposlble to draw 

any definite or reliable conclusion. The main trouble se>-ms 

to have been In the defective apparatus used for deter- 

ii’lning the higher temperatures. The Introduction of the 

I.e Chateller pyrometer within the last few years, has 

placed In the hands of the scientific Investigator an In¬ 

strument of extreme delicacy and accuracy, which has 

enabled him to determine the temperatures through the 

whole practical range of Influence, and led to the estab¬ 

lishment of new melting and freezing points of various 

metals and salts, which are now accepted as the standard 

in all scientific investigation There has not. however, 

been published any results with the Le Chateller pyro 

meter seeking to establish a correspondence of tempera¬ 

tures with color heats. 

The first work done In this line, of which we are aware 

Is that of Dr. H. M. Howe, some eight or nine years ago 

His resulfs, however, have not been published, and with 

his kind permission we are enabled to give them here: 

, I would make an easier course for boys, not a 

hj one. by having a better arrangement and dlstrl- 

bu of an ample amount of dally work, rest and recrea- 

ti, nd then Instead of the present vacation, which is 

,r, ally harmful Instead of helpful, I would grant fur- 

l„* , to any student who needed or desired It. Such 

fu !?h8 are not Impossible or impracticable, and would 

b. my Judgment, much better and more effective than 

the resent vacation seasons. Lot it be understood that 

thi -asupposes a school organized for the good of the 

p„. ■ lad not for the convenience of the teachers. 

Is ere a Danger of Making the School Course 
Too Severe? 

It eins to mo that this danger Is very great, a danger 

th;. iss already been realized, from time to time. In al- 

mr every InstltuUon of learning. Many methods have 

bec^ (sorted to, to avert the danger, such as shortening 

terns of study, which necessarily make them more con- 

den d, the Introduction of athletics, etc., which Is apt to 

ab.sf..h enthusiasm needed for the work; and when I have 

suggested continuous school work, less vacations and less 

Intcruptions, I Insist that I do not believe In harder work 

but easier work for students, and I believe that a four 

years course can be so arranged, with such Interesting 

aud profitable variety of occupation alternating between 

the recitation room, the drafting room, the pattern-making 

room, the machine shop, the shop lecture room, and with 

the requisite amount of exercise and recreation, not at 

long intervals, but In every half-day, that a boy’s life 

from l."> to 19 would be a Joy and not a burden. 

How Shall We Successfully Meet Our Foreign 
Competitors. 

.\nieilca has made a strong beginning as an export na¬ 

tion of high-grade machinery. There are many evidences 

of the keen Interest, amounting to surprise and alarm, on 

the part of our European rivals. It Is interesting to note 

their efforts to discover the causes of this sudden up¬ 

rising of a new and evidently powerful rival In a field 

heretofore all their own. 
The cause of our supremacy has not been altogether 

the superiority of our engineers, for foreign nations also 

have highly educated engineers. But It has largely re¬ 

sulted from the superior character and make-up of our 

mechanics, which has come from the chance which 

.\nierira gives the workman, and In the liberal and wise 

provtslons to train free-born American boys, giving each 

a fair field and open path to rise from one plane to a 

higher one, as his abilities and circumstances may war¬ 

rant. 
We must not allow ourselves to rest secure in the belief 

that our Old World competitors will be slow to discern 

this cause or slow to profit by the example. Therefore, 

what more potent steps can we take for our protection 

than to keep this path open from the bottom and to better 

our methods all the way up through the successive steps? 

Fig. 2.—Attachment of Rail and Tie-Bar. 

a key or wedge. The thickness of the rail is 0.84- 
in. on top, and tapers from 0.44-ln. to 0.3’2-in. in 
the flanges. 

The space between the rails is paved with .stone 
blocks about 12V^ x 7 ins., 8 ins. deep,, which j)ro- 
Ject about %-ln. above the rails. Similar blocks 
are laid outside the rails, but two of these blocks 
laid as stretchers alternate with two blocks l.l ins 
long laid as headers, or parallel with the rails. The 
blocks are bedded on sand and the Joints are lille 1 
with the material. Outside of this paving is a 
sort of rubble paving which is carried down into 
the trench or ditch, as shown In Fig. 3, which Is 
a partial cross-section of the road. 

The cost per mile of double track is given as 
follows: 

Steel construction . $11,11.1 
Transporting and laying steel construction . S17 
Paving. .l.lott 

Total . $15,:{.'{0 

The steel trackway was designed by Mr. Meseg- 
ner, the municipal architect of Valencia, but while 
the road Is interesting as an example, the system 
of construction is far too complicated for economi¬ 
cal considerations. The number of parts Is some¬ 
thing appalling. With bolts 4 ins. apart through 
the central web of each rail, we have 31,(W4i) bolts 
per mile, to which must be added about 3,iX>0 for 
the Joints in the outer webs, or say 35,04(1 bolts 
per mile of single track, with nuts, washers and 
other accessories in addition. A triple-web trough 
section of this kind can be rolled in one piece, and 
has been employed for longitudinal bearings for 
rails in Germany and Austria. The general de¬ 
sign Is an example of Spanish engineering, and a 
total disregard of economical considerations. The 
steel-work was made in Belgium. 

The traffle on this road is said to be about 3,200 

Centigrade. 
tf> 

700° 
•S.'iO* 

• O.-.O" to 1,000' 
. i.orio* 
. 1.100° 
. 1,1.-.0° 

Fahrenheit 
1,0’22° tn 1,1.17' 

l.’2»’2° 
1..V1’2° 

1.74’J° to 1,S.T_'' 
1 922° 
2.012° 
2,102° 

Dull red. 
Full cherry . 
Light red . 
Full yellow . 
Light yellow .... 
Very light yellow 
White . 

The nomenclature used for color heats differs with dif¬ 

ferent operators, but In our Investigation we have adopted 

that which seems more nearly to represent the actual 

color corresponding to the heat sought to he represented 

Wo have found that different observers have quite a 

different eye for color, which leads to quite a range of 

temperatures covering the same color. Further, we have 

found that the quality or Intensity of light In which color 

heats are observed—that Is. a bright sunny day, or cloudy 

day, or the time of day, such as morning, afternoon or 

evening, with their varying light—Influence to a greater 

or less degree the determination of temperatures by eye 

After many tests with the l,e Chateller pyrometer, and 

different skilled observers working In all kinds of Intensity 

of light, we have adopted the following nomenclature of 

color scale with the corresponding determined values In 

degrees Fahr. an best suited to the ordinary conditions 

tret with In the majority of smith shops: 

Degrees 

. (too 
.i,o.-.o 
.1,171 
.i.aio 
.1..17.5 
light red. 1..1.10 
.i.a-g) 
.1,72.1 
.1.82.1 
.1.97.1 
.2,200 

Dark blood red. black red . 
Dark red, blood red, low rel . 
Dark cherry red . 
Medium cherry red . 
Cherry, full red . 
Light cherry, bright cherry, scaling heat, 
Salmon, orange, free scaling heat . 
Light salmon, light orange . 
Yellow. 
Light yellow . 
White. 

A SPANISH STEEL TRACKWAY FOR COMMON ROADS. 

The use of steel rails or trackways on country 
roads has been tried experimentally in this coun¬ 
try on a very limited scale, but we illustrate here¬ 
with a form of construction which has been in 
use for seven years on the road between Valencia 
and Grao, In Spain, a distance of two miles. The 

_H^zgntaL 

SitMtSplic$ 
Bar-33 tom Enw.Ncww. 

FIG. 3.—PART CROSS-SECTION OF ROAD WITH STEEL RAIL WAGON-WAY; VALENCIA AND 
GRAO ROAD, SPAIN, 

vehicles per day, and the cost of maintenance un¬ 
til 1892 was about $,470 per year. Since the open- 
iniif of the steel trackway, the cost of maintenance 
of the central portion of macadamized road Is but 
$380 per year. The wear of the rails is said to be 
very slight, and no renewals have yet been re¬ 
quired. 

The road was described In a recent report from 
Mr. Horace L. Washington, United States Consul 
at Valencia, w'ho sent blue prints with his report. 
For the loan of these we are indebted to Gen. Roy 
Stone, Chief of the Road Enquiry Office, U. S. De- 
partment of Agriculture, Washington, D. C. 

With the advancing knowledge of, and Interest In, the 

heat treatment of steel, the foregoing notes. It Is hoped, 

may prove of some value to those engaged in the handling 

of steel at various temperatures, and lead to further and 

wider discussion of the subject, with a view to the better 

understanding and more accurate knowledge of the cor¬ 

rect temperatures. The Importance of knowing with close 

approximation the temperatures used In the treatment of 

steel cannot be over-estimated, as It holds out the surest 

'promise of success in obtaining desired results. 

•A paper presentel at the New York meeting of the 
American Society of Mechanical Engineers. 

fBethlehem Steel Co., Bethlehem, Pa. 
*Heat at which scale forms and adheres; i. e., does not 

fall away from the piece when allowed to cool In air. 

Fig. 1.—Section of Wagon Rails Used in the Valen¬ 
cia and Grao Road in Spain. 

road is :K1.36 ft. wide between ditches, and has two 
Rt.- 1 trackways with a gage of 4.07 ft. c. to c. of 
ra '-; The distance between these trackways is 
--I ft., c. to c. of rails, and this middle space is 
ni'i adamized. 

1 'tch rail is built up of two Inverted channe's. 
" 'll flaring outer flanges, and bolted together 
th: lugh the middle flanges, as shown in Fig. 1. 
T::t width on top is 8% ins., with a depression of 
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It BcciiiR beyond belief; but It Is nevertheless 
true. An official body of the City of ChlcaRo has 
publicly and strenuously protested against a cer¬ 
tain estimate of that city’s population as being 
much too large. It appears that the Commission 
appointed by the Covernor of Illinois to pass upon 
the sufficiency of the ne v drainage channel has 
through its engineer, a resident of far away and 
conservative Hoston. rea<-hed the conclusion, after 
thorough Investigation, “that there are at least 
l.HdO.OiHi inhabitants in the Sanitary District of 

('hicago.” 
Judging by past history, one might have sup¬ 

posed that this announcement would have been 
gr.“eted with trumpets and drums. Chicago’s 
count of Its own noses has long been received with 
incredulity by a cold and skeptical world. When 
she has offered "police censuses” and "school 
censuses” and “official estimates,” the dwellers 
outside her borders have smiled an unbelieving 
smile and gone on their way unconvinced. Chi¬ 
cago’s belief in her own numerical greatness has 
remained unshaken; but she has long yearned 
for the day when proud New York, and envious 
St. Liouis and evep eclipsed Philadelphia should 

concede her claims. 
.\t last, from an unexpected source, comes Just 

the testimony she has desired. An engineer from 
Boston, eminent for conservatism and scientific 
accuracy, as the result of an official and thorough 
investigation, declares that the population of the 
Chicago Sanitary District is “at least l.Sdtl.Otkl; 
and how much more it may p<i8slbly be, he does 

not trust himself to say. 
And now, as Chicago’s own Mr. Dooley would 

say, what do they do? Do they send the news 
broadcast over the wires? Do they hang Fitzger¬ 
ald's portrait in the City Hall? No. The Trus¬ 
tees of the Sanitary District actually find fault 
with this estimate. They go back to that very 
fountain of authority which Chicago has so long 
discredited, the United States Census, and declare 
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that the entire population of the Sanitary. District 
Is only a trifle of a hundred thousand or less over 
a million. We have always understood that this 
Board of Trustees was an unpopular body In Chi¬ 
cago, and now we do not wonder. As we go to 
press our Chicago correspondent wires that a 
vigilance committee Is searching for the Trustees 
When found they are to make public recantation 
as the alternative to burial alive in a hole dug in 
the waters of the Chicago River. 

In our issue of Aug. 17 we discussed the “Proper 
Size for Septic Sewage Tanks,” and suggested that 
a cajiaclty equal to from four to six hours’ flow 
(from a separate system of sewerage) might prove 
on Investigation, to be sufficient, and that if the 
large capacities Indicated by English practice were 
necessary to the success of the process, some other 
method of treatment might be preferable. We 
now w'sh to go one step further and ask; Is it 
ne<-es8ary to provide an air-tight cover, or any 
cover, for sewage tanks in order to secure a suffi¬ 
cient amount of anaerobic action? So far as the 
exclusion of air is concerned. It would seem that 
if the tank units were small enough to prevent 
wave-action the alr-penetratlon would be quite 
small. Digbt would reach deeper at the start, but 
would there not soon be a collection of scum so 
opaque as to exclude most of the light? In any 
event, the tanks are supposed to be large enough 
to give ample time for sedimentation. The sludge 
remains In the tank indefinitely, and certainly 
neither light nor ait would penetrate to where the 
b’llk of It lies, at the bottom of the tank. Tht 
lirinciiml effect of omitting the covering from 
tanks would therefore seem to be upon the tank 
effluent. If the omission of the tank covering re¬ 
sulted In a jKiorer tank effluent a part of the 
saving effecud by the omission could be put into 
the ca|>ital and maintenance accounts of a larger 
filter area, with good reasons to believe that there 
vNould still remain a large margin over the cost 
of covered tanks. If investigations should prove 
f.iai the exclusion of light was a more Important 
factor than the absence of air, light roofs for that 
purpose could be provided at much less cost than 
the air-tight roofs now' advised. 

The omission of roofs from septic or anaerobic 
tanks is well worth ca.reful consideration in view 
of the saving It possibly might effect and of the 
fact that many cities have been deterred from 
building water filter plants and from covering 
water reservoirs on account of the cost of masonry 
roofs. 

In his annual report to the Secretary of the 
Navy, Admiral Endicott, as Chief of the Bureau 
of Yards and Docks, makes an able argument in 
favor of substituting stone and concrete for tim¬ 
ber in naval dry dock construction. The only 
arguments advanced in favor of the latter ma¬ 
terial, that are worth considering, are cheapness 
in first cost and speed of execution. But the ex¬ 
perience gathered since 1889, when the first of the 

- navy timber dry docks was built, shows that in 
ten years the repair account has amounted in 
some cases to 50% of the original cost; though 
the replacing of rotten timbers with concrete, in 
the upper portions of the altar system, will prob¬ 
ably reduce the cost of maintenance in the future. 
In connection with the comparison in cost of tim¬ 
ber and stone dry docks, the stone docks at New 
York and Mare Island, costing respectively |2.000,- 
000 and #2,750,000, are usually cited as examples 
of the extravagant outlay made necessary by the 
use of stone. But these advocates of timber gen¬ 
erally omit any mention of the stone docks at 
Boston and Norfolk that each cost less than a 
million, and they also fall to say that day’s work, 
piecemeal contracts and intermittent Congres¬ 
sional appropriations were largely responsible for 
the large amount of money expended on the New 
York and Mare Island structures. Admiral Endi¬ 
cott. in his report, gives us a much fairer basis of 
comparison as deduced from very recent experi¬ 
ence. The stone and concrete docks, at Boston 
and at Portsmouth, N. H., have been let upon 
conditions very similar to those under which the 
timber dry docks were constructed; competitive 
bids were invited upon complete plans covering 

the whole dock, and they were to be finished in 
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2M» years under a continuous appropr 
Congress. These docks are among the la ^ 
the world and among the best and most " 
tial in fittings and cooBtruction. One wa 

$1,013,00 and the oCher for #1,069,000. if-, 
pare thU cost with the recent bids for the !. 
docks at Philadelphia and Mare Island-' \\ 
and $782.(500 respectively—we have an 
curate means of rating the comparative \ 
the two types of construction; especial!j 
four contracts all specify the same period 
for completion. 

As Admiral Endicott says, the condition¬ 
ing the stability of the dock are practica 
•same in the two classes; the ability to su.«t 
weight is the same, though the masonry 
superior in this respect, as it dlstribut 
weight over a larger area; and in resi.ntii 
destructive upward pressure of the soil wat 
dead weight of the stone dock has great a 
tages over timber, which can only be held 
by being pinned down to piles. Further, th ' 
ber dock depends largely for its tightness at 
upon the character and Integrity of the soil 

rounding it; deep leaks are especially dang ^ 
in such docks, as they carry soil and may . n 
tually undermine and cause the collapse of 
structure, and such leaks caused a repair io ,f 
#3()0.0(Kt on a timber structure originally co.st.;.- 
#r»(MMKl(>. at the Brooklyn Dock No. ,3 on th' 
other hand, in masonry docks, leaks from f.niitv 

Joints may cause some extra pumping, but they di, 
not impair the stability or usefulness of the d x-k 

In a word, the report of Admiral Endicott plainly 

shows that the masonry dock is in every way l.et- 
ter adapted for its purpose than a timber do< k. it 

is immeasurably safer, It can be built in the .sam.- 
space of time, and its first cost is only about 2.'. 
in excess of that of the timber dock. And agaln.st 
this excess in first cost we have a vastly increased 
cost of maintenance and the comparatively sh-m 
life of the wooden structure. The report show-, 
that the stone docks average a cost of #14 to #r>s 
per year for repairs; though it should be said that 

these average the co.st of repairs for W years, in 

the ease of the Boston dock, as against ten years 
or less for the timber docks. But in these ten 
years these latter ducks have cost from #.■),."Itid to 
#1().8<IU each—and they are not reliable dock.® 

It cannot but be believed that these arguments 
will be sufficient to cause Congress to rescind its 
action In the case of the two timber dry docks 
first let The timber docks served a purpose in 
the beginning of our era of naval expansion; but 
the navy we now possess is of such character and 
volume that it demands only the best in dry-dock 
construction, and it would be a waste of public 
funds to supply anything else. A naval dry dock 
is too v’tally important as a tool In peace or war 
to be dealt with lightly or cheaply; and the loss 
through the wreck of a single battleship—such a.s 
might easily have occurred in connection with 
Dry Dock No. 3, in Brooklyn—would amount to 
a sum sufficient to build two or three masonry 
docks of undoubted stablity. 

THE EDUCATION OP MACHINISTS AND MECHANICAL 

ENOINEERS. 

Among the excellent papers presented at the 
meeting of the American Society of Mechanical 
Engineers this week is one in which the subject 
of engineering education is discussed with a vigor 
and originality which commands attention. We 
reprint as much of the paper as our space permits 
in another column of this issue; but we are 
obliged to omit a large portion in which the author 
explains in much detail his plan for a “Half-Time 
School”; and we urge those of our readers -\ho 
are interested to obtain from the Society or from 
the author copies of the complete paper an 1 ex¬ 
amine carefully the proposals which the aufhor 
makes. 

The over-supply of engineering graduates i- far 
from being a novel subject. Just now, we are 
happy to say, it is of less pressing import nee 
than it has been for many years. Especial!' in 

the field of mechanical engineering, one " 'i>d 

I 
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have to go back many years to find a time when 
he demand has been greater for thoroughly com- 
tent and experienced mechanical engineers of all 
ades. than at the present time. And yet. we are 
- mgly of the belief that any one who wants an 
iglneer for any grade of service, from draftsman 

manager, and Is willing to pay a good sa'ary 
nd to offer a position of some permanence, will 
,ve no lack of applications if he will make his 
ints known through our advertising columns, 

he demand is large. It Is true, but, with the pos- 
ble exception of a few limited fields, it does not 

lual the supply. 
We are aware that the common answer to any 

uch statement as this Is the trite saying that 
There’s plenty of room at the top.” This means, 
roperly interpreted, that the man who stands 
ead and shoulders above his fellows In practical 
bllity and all around Intelligence, who unites 
t-nlus, talent and addre.ss, and who can perform 
ny task from lowest to highest in a manner that 
eaves nothing to be desired—such a man is al- 
vays in demand. But the average output of the 
tiglneerlng schools cannot fill such a specification 

ind cannot be expected to. There are a hundred 
places to be filled requiring only ordinary ability 
to every one that calls for such a perfect being as 

that Just described. 
We cannot draw the contrast more effectively, 

we believe, between supply and demand in the en¬ 
ginering field than by comparison with the medical 
profession. The last report of the Commissioner 
of Education shows 150 medical schools of all 
rlns.ses In the Cnlted States, with a total attend¬ 
ance of 24,377 students, and a total value of 
••plant,” Including grrounds, buildings and endow¬ 

ment funds of $7,919,000. 
L'nfortunately, the statistics are not given in the 

Commissioner’s report in such a manner that di¬ 
rect comparison of engineering schools with medi¬ 
cal schools Is possible. The Institutions giving 
instruction in engineering are classified under (1) 
••Schools of Technologry,” (2) •‘Agricultural and Me¬ 
chanical Colleges” and (3) ”Unlver8ittes and Col¬ 
leges." The "Schools of Technology” number 48 
with 9,734 students, of whom about 7,000 are 
studying engineering, and a total Investment In 
buildings, grounds, equipment and endowment 
funds of over $24,OfK),0OO. The “Agricultural and 
.Mechanical Colleges,” excluding those devoted to 
colored education, number 50, with 25,069 stu¬ 
dents, of whom about 6,000 are studying engi¬ 
neering. The endowment of these institutions Is 
not summarized, but they received from the state 
and national governments during the year $1,859,- 
IKIO. In the “Universities and Colleges,” the num¬ 
ber of students pursuing engineering studies Is 
about 1.1,000, Including in this number those who 
are pursuing courses leading to the degree of 
“B. S.” 

From these figures It would appear that the 
number of students pursuing engineering studies 
in the ITnlted States Is In excess of the number 
pursuing the study of medicine. If the reader 
will now contrast the number of physicians whose 
services are needed In the average community 
and the amount of high class engineering work 
required In the same community, he can form 
some idea of the relative overcrowding In the two 
professions. 

And yet, in the face of these facts, we have new 
engineering and technical schools springing up all 
the time, while the older ones are enlarging their 
field and Increasing their endowments; and old- 
time Institutions, which have adhered to the tra¬ 
ditional course of classical study from their foun¬ 
dation. think it necessary to Join the procession 
and establish engineering departments. 

It is .said, and with entire truth, that the 
new education Is taking the place of the old; that 
the youth who takes a thorough course in engi¬ 
neering has as good or better a general training 
for any career than the one who pursues the old- 
time course of classical study. If this were clearly 
understood by the boys who enter college there 
would be no cause for criticism. The trouble Is, 
however, that in the scramble to secure students 
In which the schools engage, youths are brought 
to the schools who ought not to afford the invest¬ 
ment and the sacrifices required for a four-year 
college course unless they have some certainty of 
earning a living at Its close, and such a living as 

their college life has accustomed them to. The 
increasing expense of an engineering training is a 
matter of Importance In this connection. What 
shall we say to the youth who desires ti> study 
engineering but who must do it on borrowed cap¬ 
ital. and is without friends or influence to aid him 
in getting a start when he completes his prepara¬ 
tion for active work? Is it really a blessing to a 
man to train his abilities in a certain direction 
and then deny him the opportunity to make use 
of them? How many men know the trial of heart 
that comes from the knowledge of the ability to 
do good and useful work coupled with the failure 
to .secure any chance to prove their abilities and 
receive Just recognition? The man who i.s capable 
of filling a responsible position and who has to 
get along in a menial one will never be a ver> 
contented or useful member of society. 

As we said in these columns not long ago, the 
philanthropic men who have endowed so munifi¬ 
cently our engineering schools have had in mind, 
we believe, the benefaction of Just the class of 
students that finds entrance to the schools more 
and more difficult year by year. Of course the 
boys who come from homes of the wealthy or the 
well-to-do de.serve consideration: but they do not 
need help nearly so much as the sons of the men 
who carry the dinner palls. Mr. Higgins pleads 
that these boys also deserve a chance. "There 
are marvellous possibilities of skill and Invention," 
says he, “among a class of boys who are never 
thought of as possible engineers.” He urges for 
his "Half-Time” school that It will give boys of 
this class an opportunity to show their abilities, 
and to enter the race for the “survival of the 
fittest” with at least some show of overcoming 
their handicap as compared with their comrades 
in more fortunate circumstances. 

Much more might be said of Mr. Higgins’ pro¬ 
posal from the standpoint of the students which 
It is intended to benefit: but the commercial as¬ 
pect of the case also deserves consideration. The 
money which is being spent on technical education 
is given in the belief that a need is being sup¬ 
plied. Neither philanthropists nor state legisla¬ 
tures want to spend money in training men to do 
work that nobody wants done. There Is an un- 
niiesttoned demand, however, and one that is cer¬ 
tain to prove permanent for the highest grades of 
skilled labor. It Is true that automatic ma¬ 
chinery and the produclon of machines by manu¬ 
facturing on a large scale instead of building to 
order has made possible the employment of un¬ 
skilled labor in the machine shop; but It has at 
the same time wiped out the manufacturing es¬ 
tablishment as a school for the production of ex¬ 
pert machinists. The all-around training that a 
workman received *n the old time "general Job¬ 
bing shop” grows year by year harder and harder 
to obtain. For this reason the graduate of Mr. 
Higgins’ proposed “half-time” school could feel 
certain of earning a good living as a Journeyman 
mechanic on the completion of his course of study, 
and he would have at the same time a foundation 
on which to build that would make pretty sure his 
advancement to a higher position as he proved his 

competence to fill It. 
No argument Is needed to show the necessity 

of skilled mechanics to the success of any manu¬ 
facturing enterprise at the present day. There 
are signs In abundance that the old happy-go- 
lucky methods of obtaining thi m will not serve in 
the future as they have in the past. Mr. Hig¬ 
gins’ proposal for solving this problem seems to 
us the most practical and meritorious that has 

ever been made. 

LETTERS TO THE EDITOR. 

Hai Cameroa's Septic Task Pateat Beta Aatedated 
la America? 

Sir: I send you an article brought forth by the account 

of the Kxeter Septic Tank In your issue of Oct. 26, and 

the fact that Mr. Cameron has taken out a patent in the 

United States which conflicts with those owned by the 

American Sewage Disposal Co., of Boston. Americans 

have some rights which Rnglishmen are bound to respect. 

The printed matter In the article Is plate proof of a 

catalogue, which will be published In a few days. 

Tours truly, John M. McCIIntock, 

Qen. Mgr. American Sewage Disposal Co. 

SU State St., Boston, Oct. 31, 1399. 

(We suggest that those Interested In the details 
of Mr. McClintock’s claims obtain from him a copy 
of the catalogue w hii h he mentions If they wish 
to go further, they may secure from Washington 
copies of the patents granted to .Amasa S. Olover. 
on an apparatus for the disposal of sewage. Nos 
‘i.")8.744 (May .30. 1882). and .i.'lS).r>22 (May 5. 
1896); also the patent granted to Donald ('ameron 
F. J. Commtn and A J. Martin, of Kxeter, Eng., 
on Oct. 3, 1,899. No. t;.T4.4"23 Mr. (.lover’s patents 
are now owned by the American Sewage Disposal 
Do. and the one granted to the three Englishmen 
la commonly known as the Septic Tank P.jtent 
The Olover patc'nts neither descrlb ’ nor claim any 
of the special features Included in the septic t ink 
patent. In fact, the two systems of sewage treat¬ 
ment are apparently at variance in that the Amer¬ 
ican proposes to ventilate the tanks through a cen¬ 
tral shaft, whereas the Englishmen exclude the 
air from their tank as fully as possible Not¬ 
withstanding this divergence in descriptions and 
claims, it seems probable that tanks constructed 
in accordance with the description in the first 
Olover patent might he so operated as to bring 
about a large amount of anaerobic action; but 
might not the same be true of any othi^r sewage 
tanks constructed on the continuous flow princi¬ 
ple? This raises an interesting question regard¬ 
ing the design of septic tanks, which, being of a 
general character, we hav*^ discussed in our ed¬ 
itorial pages.—Ed.) 

The Qraatinc of Decrees by Rnclnrerln); Schools. 

Sir- In your Issue of Nov. 16 Is an article stating that 

the .Armour Institute of Technology, of Chicago. Is con- 

aldei-ing a change In the system of giving degrees In Civil 

Kngineering. and that they ask for Information and as- 

sl't.Tnee In this respect. 

.As the subject Is of Interest to the engineering profes¬ 

sion In Canada, I take the occasion to briefly point out 

that the course observed In this country by the Canadian 

Society of C'yll Knglneers Is. generally speaking, parallel 

with that of the Institution of Clyll Engineers of Dreat 

Britain, and of the American Society of Civil Engineers 

I may also mention that the I’nlverslty of Toronto does 

not now give the degree of C. R. as a result of mere 

class attendance and theoretical work. .A graduate of the 

Sehool of Practical Science receives the degree of B A. 

Sc. He then goes out Into the world and practices, and 

In the course of a few years the-eafter. If his practice 

and the results warrant It. and he so desires, he makes 

an application to the Registrar of the TTnlversIty for per- 

missinn to write for the degree of C. R The Registrar 

thereupon sends a form of application to be filled up by 

the applicant. This form must contain particulars of the 

applicant’s scholastic course and career as a Civil Engi¬ 

neer. The applicant also states the branch of engineering 

on which he prefers to be examined. 

The Registrar of the University then submits the ap¬ 

plication to the examiner, who. If satisfied of the ap¬ 

plicant’s experience and worth, advises that the candi¬ 

date be allowed to write. The Registrar Informs the 

candidate as to his mode of procedure. 

In due course his thesis Is received by the Registrar, 

who thereupon transfers It to the examiner, who. If sat¬ 

isfied of the ability of the applicant, so intimates to the 

Registrar; should, however, the candidate’s thesis be not 

fully satisfactory to the examiner, the latter may call 

upon the candidate to appear and answer such questions 

as may seem necessary to enable him to finally determine 

on the candidate's fitness for the title. The successful 

candidate then receives his degree at the next ensuing 

“commencement” proceedings of the University. 

Many students In attendance at the School of Practical 

Science In connection with Toronto University, and at the 

School of Applied Science In connection with the McOlll 

University of Montreal, are enrolled as students In the 

membership of the Canadian Society of Civil Rngineers, 

and they remain as students until at least two years sub-^ 

sequent to the receipt of their degree of B. A. 3c. 

Even after receiving the degree of C. E. from the To¬ 

ronto University, a Civil Engineer of that Institution of 

learning remains an associate member of the Canadian 

Society of Civil Engineers until his experience and at¬ 

tainments In the profession qualify him for full member¬ 

ship. . 

Prof. .1. Galbraith, Principal of the School of Practical 

Science. Toronto, Ont., will, I am sure, on application, 

gladly furnish to the Armour Institute of Technology de¬ 

tailed Information In connection with the course of study 

and mode of procedure adopted In his department. 

I am. dear sir. Yours truly, 

W. T .lennlngs, 

Brest. Can Soc. C. E 

Examiner In Civil Engineering. 

Toronto. Nov. 2S. IHIH) Toronto University. 
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The Coa^ritivc Cost •! MIxItg Coicretc ky Haid aad 

by Machlac. 

sir; HstIdk rrreotlx been in locml charge of mixing 

f'oncrete upon quite a large icale, both bjr hand and 

machine, in the name localltr, and under practicallr the 

tame conditlona, except ai to the manner of mixing and 

handling, I am enabled to offer the following figurea, 

giring the coat of mixing and placing by each method. 
These may prove of Interest to aome of your readera. The 

work waa upon fortiflcatlona, built for the U. S. Oovern- 

ment. 
Hand Mixing and Laying.—Tbia work waa done hy con¬ 

tract, and abowa fairly what may be done by the band 

method. Almoat identical reaulta have been obtained by 

day labor. The following force waa required for one mix¬ 

ing gang, being the force at each mixing board: 

I foreman at 12 00 per day.  $2.00 
6 laborera bringing material to board at $1.2.'>.... 7.SO 
H mixing concrete at $1.2.'> . 10.00 
S “ wheeling away concrete at $1.2.*>. 1000 
0 “ placing and ramming concrete at $1.2S.. T.iiO 
1 pump man. 1.2o 
1 water boy . 1 00 

$.%.2.'> 
The rate of wages paid to laborera la aasumed, for com¬ 

parison, to be the aame aa that paid In the machine mixing 

The above gang will mix, place, and ram eight to nine 

batches per hour, and will easily place eight batches per 

hour continuously. The batches measure, after ramming, 

O 7.1 cu. yda. per batch, as determined from a measure¬ 

ment of about 9.000 cu. yda. in place. 

('oat of one day'a work (S hours) of above gang. .$.19 2.1 
Number of batches mixed per day . 
Number of cubic yards in each batch. 0.71 
Number of cubic yards mixed per day . 4S 
Tost per cu. yd. for mixing and placing by hand.$0.Sl% 

The proportions were: natural cement, 1; sand, 2; peh- 

blea, 2; stone, 3. 
The cnocrets waa well mixed, being turned four times; 

and It was well rammed with heavy rammers. All hand¬ 

ling of ennerets was done in barrows. The only machin¬ 

ery employed waa a small steam pump to furnish water 

for mixing. The entire cost of tools, pump and boiler, 

biiarda, etc., probably did not exceed $.100. A board large 

enough for three batches at a time was used One batch 

was being mixed while another was being removed, and 

a third was being placed on the board at the same time, 

so that the mixers moved without an Interval from one 

hatch to the other. rsually two gangs like the above 

were employed. 

Mixing and Placing by Machinery —This work was done 

by day labor. The total force required waa as follows: 

1 foreman .$2.RH 
1 engineman. 1.70 
1 engineman. 1.10 
1 derrick tender. 1.10 

32 laborers at $12.1 . 40 00 
1 pumpman at $1.21 . 1 21 
1 teamster and horse for moving cars. 2.00 
2 water boys at $1.00 . 2.00 

$.12.k;{ 
Fuel and oil (approximate). 1.21 
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derricks with 80 ft. booms, so placed as to cover almost 

the entire area of construction. These derricks were each 

operated by a hoisting engine. These turned the maata 

by means of bull-wheels, as well as hoisting the buckets 

and operating the booms. A boiler and pump for the 

water supply, with tank and necessary pipe, was in¬ 

cluded in the plant. 
As most of the plant was on hand from previous opera¬ 

tions, its entire cost Is difdeult to determine, but It was 

probably not less than $.1,000 in position. Deducting from 

this $.VO as the probable cost of equipment for hand mix¬ 

ing, the difference In cost of plant la about $4,.100. The 

cost of mixing and placing by machine Is 31% cts. per cu. 

yd. less than by hand. From this it is evident that about 

12,.100 cubic yards would have to be mixed in order to 

pay for the first cost and erection of a similar plant. 
L. R. Grablll, Civil Engineer. 

.15 Quincy St., N. E., Washington, D. C. 

Nov 17, 1899 

Coiceriiaf Root Trost Dcgi{g. 

Sir: In the issue of Engineering News of Nov. 9 there 

appears a criticism by me of some designs of roof trusses 

illustrated In former numbers. My note was accompanied 

by a design which was credited to me and which, I think, 

requires explanation. The blue print sent to you was of 

a drawing made by me when Instructor at the California 

Schcol of Mechanical Arts in this city. It was made for 

the Instruction of students, and, with the exception of the 

Joints in the lower chord, and a few other minor parts, 

was a copy of the standard form of timber truss used by 

Mr. Howard C. Holmes, Engineer of the Board of State 

Harbor Commissioners of this city. To the best of my 

knowledge, the credit for the design belongs to Mr. 

Holmes. It Is, however, the general practice of Mr. 

Holmes to make the lower chord of bis trusses of one 

stick of timber, such pieces being obtained of sufficient 

length from Oregon and Washington. The writer was led 

to design the splice formed of wedges and timber ties 

when constructing some trusses of 60-ft. span in the in¬ 

terior of this state where It was impossible to obtain 

timbers of this length. The other design was drawn for 

the instruction of the students in the above-mentioned 

schcol. I trust that you may give this explanation space, 

as I do not wish to appear to claim the credit for a design 

not my own. Very truly yours, 

, J. D. Oalloway. 

San Francisco, Cal., Nov. 14, 1899. 

Sir: As considerable Interest has been manifested In a 

design for a roof truss which I published In your paper 

some time ago, Mr. Brush having criticised it and Mr. 

J. D. Galloway, by attacking Mr. Brush, really defended 

my construction, and as I have also received letters from 

a number of engineers asking for further information, I 

think it may be of Interest to your readers if you publish 

the additional details which are hereby forwarded. These 

details were designed by me before the ones I published 

Vol. XLII. No. 2^: 

have about 12 ft covering of river gravel and » 
and also will be under a 3-ln. to 4-ln. vacuum If 
one has ever constructed anything similar. I would 
to know what method they used to stiffen the unner 
of the pipe, so that it would not distort or flatten o 
the main should not be running full. 

It seems to us that stiffening rings of angle-iron C' 

readily be applied; and care In filling in solidly at 
sides of the pipe would be advisable. 

REPORT OF THE SPECIAL COMMISSION ON Tl 

CHICAOO DRAINAGE CANAL. 

The Special Commission appointed by Gov3t 
Tanner to report as to whether the work on t 
Chicago Drainage Canal has been executed ai 
completed In accordance with the law, has se 
to the Trustees of the Sanitary District a preli;,- 
nary report as to Its conclusions. We give belo 
an abstract of this report, and also of the rep 
submitted by the Trustees, who dispute some 
the assumptions made by the Commission. 

Report of the Commission to the Drainage Boar 

Our Commission, appointed by Gov. Tanner, by auth< 

Ity of the Statute of 1889, creaUng the Sanitary DIstri 

of Chicago, while not yet able to make final report of I- 

findings, yet thinks It good public policy to advise you: 

Board of some of the conclusions reached through its In 

vestigation thus far made. It finds that the Statute of 
1889 clearly sets forth two propositions; 

(1) The flow of water to be Introduced Into the channel 

should be at the minimum of 300,000 cu. ft. per minute, 

or when the population of the District should be more than 

1,600,000 inhabitants, that the flow required should br 

20,000 cu. ft per minute for each 100,000 Inhabitants of 

the District. (2) The flow required should be maintained 

at all times. We quote certain sections of the act as foi 
lows: 

Section 20. Any channel or outlet constructed under the 
provisions of this act, which shall cause the discharge of 
sewage Into or through any river or stream of water be 
yond or without the limits of the district constructing the 
same, shall be of sufficient slxe and capacity to produce a 
continuous flow of water of at least 200 cu. ft. per min¬ 
ute for each 1,000 of the population of the district drained 
thereby, and the same shall be kept and maintained of 
such size and In such condition that the water thereof 
shall be neither offensive nor injurious to the health of 
any of the people of this State, and before any sewage 
shall be discharged into such channel or outlet all gar¬ 
bage, dead animals, and parts thereof, and other solid.s, 
shall be taken therefrom, and said District shall, at the 
time any sewage is turned into or through any such chan 
nel or channels, turn Into such channel or channels not 
less than 20.(XX) cu. ft. of water per minute for every 100 
()(K) inhabitants of said district, and shall thereafter main¬ 
tain the flow of such quantity of water. 

Section 23. If the population of the district draining 
into such channel shall at any time exceed 1,500,000 inhab¬ 
itants, such chann^ bhall be made and kept of such size 
and in such condition that It will produce and maintain 
at all times a continuous flow of not less than 20,000 cu. 
ft. of water per minute for each 100,000 of the popula- 

Cement barrels were largely used for fuel, hence the 

small expenditure on this account. 

A day’s work for this force was the mixing, placing, and 

ramming of 100 to 190 batches of concrete in 8 hours. In 

one day over 200 batches were mixed. Twenty-one batches 

per hour, or 108 batches per day of 8 hours is a low rate 

under ordinary conditions. The same proportions were 

employed as tor the hand-mixed concrete, but the place 

measurement of the batches, determined from about 4,000 

cu. yds., was 0.70 p. batch; probably because the meas¬ 

urement of material In the cars from the bins was not 

quite so accurate as with the barrow. 

Cost of mixing and placing, with above force, one 
dav (exclusive of wear and tear, depreciation. In¬ 
terest on plant, etc.) .$.64.08 

Number of batches mixed per day . 168 
Number of cubic yards per batch . 0.70 
Number of cubic yards mixed and placed, per day. 117.6 
C«st of moving and placing per cubic yard.$0.46 
Net cost of concrete per cubic yard for material and 

labor only .$3.63 

The eoncrete waa thoroughly mixed. There was no dif¬ 

ference In this respect In the two methods, and the ap¬ 

pearance of the concrete from the two processes was Iden¬ 

tical. In both cases the concrete was rammed In layers 

6 Ins. thick. It waa found to be a good rule to employ 

one rammer for each 20 batches mixed per day. In addi¬ 

tion to the spreaders. 

The plant employed was a 4-ft. cubical mixer, operated 

by an engine of about 12 HP. The same engine hoisted 

the loaded material cars up the Incline to the mixer. 

These cars passed by a double track under a bin contain¬ 

ing the different materials, which were admitted to the 

proper compartments of the cars by trap doors. After 

passing the cement bouse, where the cement was placed 

upon the load, they were pulled up the incline to 'he 

mixer, and when dumped were lowered by way of a sim¬ 

ilar Incline on the opposite side. Seven revolutions of the 

mixer sufllced (or a good mixture. The concrete was then 

dumped into an Iron dumping tub resting on a car. This 

was hauled by a horse to a point In reach of one of two 

"’'Burring PI 

Side Elevation. 

DESIGN FOR TIMBER ROOF TRUSS, 
By Gunvald Aus. 

through your paper, and are probably better where the 

trusa Is not exposed to view. The splice of the chord Is 

pra<'tirally the same as the one suggested by Mr. Oallo¬ 

way, only 1 think It easier to make a good Job by my de¬ 

sign, as It would be hard to make all the projections on 

Mr. Galloway's cast-iron plates act at the same time. The 

detail I forward you Is designed for a chord strain of 

4»,lkt0 lbs., giving about 10,900 lbs. per sq. in. of the 

bolts, and 2,000 lbs. per sq. in. of the shoulders of the 

chords, and something less than 1,500 lbs. per sq. in. on 

the net section of the chord. 
Tours truly, 

Gunvald Aus. 

Engineer of Construction, 

Supervising Architect's Ofllce, Washington D. C. 

Nov. 13. 1899. 
-♦-—. 

Notes aid Qaeries. 

H. J. M., Dayton, O., writes: 

I expect to use a steel suction main, 66 ins. 
in diameter and %-in. thick, in some Improve¬ 
ments for a water-works plant. This main will 

tlon of such district at a current of not more than three 
miles per hour, and If at any time the general government 
shall Improve the Desplainea or Illinois rivers, so that the 
same shall bo capable of receiving a flow of 600,000 cu. 
ft. of water per minute, or more, from said channel, and 
shall provide for the payment of all damages which any ex¬ 
tra flow above 300,000 cu. ft. of water per minute from 
such channel may cause to private property so as to save 
harmless the said District from all liability therefrom, 
then such sanitary district shall within one year thereaf¬ 
ter, enlarge the entire channel leading into said Desplainc.i 
or Illinois rivers from said district to a sufficient size and 
capacity to produce and maintain a continuous flow 
throughout the same of not less than 600,000 cu. ft. per 
minute, srltb a current of not more than three miles per 
hour, and such channel shall be constructed upon such 
grade aa to be capable of producing a depth of water not 
less than 18 ft. throughout said channel, and shall have 
a width of not less than 160 ft. at the bottom. 

Section 25. Any district formed hereunder shall have 
the right to permit territory lying outside its limits and 
within the same county to drain into and use any channel 
or drain made by It, upon such payments, terms and con¬ 
ditions as may be mutually agreed upon, and any district 
formed hereunder is hereby given full power and author¬ 
ity to contract (or the right to use any drain or channel 
which may be made by any other sanitary district, upon 
such terms as may be mutually agreed upon, and to raise 
the money called (or by any such contract in the same way 

•L. ■ 
\ ^ 
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«n the Mine extent as auch district Is authorised to 
uoner tor any other corporate purposes. Provided. 

. here the uirtted flow of any sanitary districts thus 
-atinit shall pass Into any channel constructed wlth- 
llml»s of the county wherein such districts are lo- 
and which passes Into the Desplalnes or Illinois 
■uch united flow shall In no case and at no time 

[ than 20 000 cu. ft. of water per minute for each 
' of the aggregate of the population of the districts 

c. -ating. 

two propositions being so clearly defined by stat- 

u, or Commission deemed It highly Important to as- 

f, .1 the population of the Sanitary District. Our Chief 

f- er, Desmond FitzOerald, M. Am. Boc. C. E.. after 

h- given the question of population of the District 

t' .gh Investigation, reached the conclusion that there 

g. least 1.800.000 Inhabitants In the Sanitary Dls- 

tr< We are fully convinced that the conclusion Is cor- 

jcc- ■ .a have therefore based our estimates of the quan- 

titr ' water to be Introduced Into the Drainage Channel 

at 'lOO cu. ft. of water per minute. 
V ■ Ity of Current.—We And upon Investigation that our 

Con 'sslon Is charged with the Inspection of the main 

oha 1 or channels and the Chicago River, to ascertain 

th. size and capacity to flow the amount of water re- 

q.r 1 under the law. and to pass upon the capacity of the 

fh? -el being dug from Lockport to the end of the Sanl- 

tan Trustees’ work In the city of Joliet. From the sur¬ 

veys made by our Chief Engineer, and from his reports, we 

And s follows: 
(!' The main channel when freed from all existing ob- 

stru. (Ions (occasioned by the Sanitary Trustees not hav¬ 

ing completed their work in the channel) will more than 

fiill.v meet the requirements of the law as stated In Section 

2.1 namely, having a depth of 14 ft. In the alluvial part 

and IS ft. In the rocky portion, and will have the size and 

rapacity of carrying the amount of water required by the 

Special Commission under the act, namely; .IflO.OOO cu. 

ft. of water per minute in the alluvial part and 600,000 cu. 

ft. In the rocky portion, at a current not to exceed three 

miles per hour. f2). The Chicago River with the dredg¬ 

ing done thus far and the improvements made along its 

banks by the Sanitary District and the U. S. Government, 

also by the construction of the by-passes from Adams St. 

anuth, on the west bank of the river, has (when various 

temporary obstructions In said river are removed) the 

rapacity of carrying Into the main channel from Lake Mi¬ 

chigan the amount of 360,000 cu. ft. of water per minute 

at a current not to exceed three miles per hour. 

.48 the application of the Sanitary Board to the Secretary 

of War for permission to cause the waters of the Chicago 

River to flow in the main channel restricted the velocity 

of the Chicago River to miles an hour, and as the 

p«‘rmit from the Secretary of War to the Sanitary Board 

also contained In the preamble said restriction as to vel¬ 

ocity, the Special Commission was in doubt as to whether 

this matter of velocity of miles an hour should be con¬ 

sidered by them In determining the capacity of the river 

In furnishing the quantity of water required by law. 

Deeming this a matter of the utmost importance, it sub¬ 

mitted this question to counsel. He reported that under 

the act creating the Sanitary District our Commission had 

no legal right to consider this question, as the law under 

Section 27 specifically says: “Of a current not to exceed 

three miles per hour," which velocity is intended for both 

river and channel. 

Solids.—Under Section 20 we find the following: "And 

before any sewage shall be discharged Into such channel 

or outlet all garbage, dead animals and parts thereof, and 

other solids shall be taken therefrom." On investigation 

our CommlMlon Is unable to find that any provision has 

been made by the Sanitary Trustees for the fulfillment of 

this requirement of the law. 

Unfinished Work.—Our Commission desires to call the 

attention of your Board to the following, which has been 

reported by your Chief Engineer, which should be com¬ 

pleted by you in order to meet the requirements of the law 

and before a final report can be submitted to the Governor. 

Chicago River.-(1) Some dredging still remains to be 
done on the Chicago River to attain a depth of 20 ft. as 
planned by the Sanitary Dh .rict. The cofferdams at the 
by-passes at Adams and Viin Buren Sts., have not been 
removed and a considerable amount of work remains to be 
done in connection with the Van Buren St. by-psM, prin¬ 
cipally earth excavation, construction of masonry and 
bridge work. 

(2) The Taylor St. bridge has not yet been erected, the 
euperstructure not having arrived upon the ground. 

(3) At the Chicago Terminal Transfer R. R. crossing 
very little work has been accomplished. The center pier 
has not yet been removed from the channel, the abutments 
have not been built and no material for the superstructure 
has arrived upon the ground. 

(4) At the 18th St. bridge the U. S. Government has . 
in arly completed the work of widening the river on the 
north side of the bridge, but has not yet begun the widen¬ 
ing of the river on the south side. 

Chicago Drainage Channel.—(5). At Campbell Ave. the 
. 'anitary District is working as rapidly as practicable on 

Reconstruction of the eight-track bridge. There la a dam 
.1' mss the channel, and below this dam a considerable por¬ 
tion of the channel is obstructed by the construction of the 
masonry for the new bridge and by the temporary pile 

' sties of the railways. The abutment on the north side 
f the river is completed, and work is now progreMlng on 

the south abutment and two piers In the channel. Barth 
8 also being removed from under the temporary trestles. 

(6) The Sanitary District is constructing a small col¬ 
ateral channel to connect the West fork of the South 
iiranch of the Chicago River with the channel below the 
'te of the eight-track bridge. This collateral channel Is 
arly completed, and is to be connected with the main 

drainage channel by a flume now In course of construc¬ 
tion. 

(7) About .10.000 cu. yds. of earth exesvatlon still remain 
to be completed between stations 104 and 110 at the site 
of the old Illinois Central R. R. crossing. The earth is 
being removed by steam shovel and scrapers. 
■ (8) About 40,0(10 cu. yds. of earth excavation still remain 
to be removed from the channel between stations 122 and 
I. 14. 

(9) At station 22.1 a large amount of work remains to be 
done In connection with the construction of the four-track 
Belt R. R. bridge. Excavation has Just been started for the 
center pier and the abutments have not yet been built. 
About 6,000 cu. yds. of earth remain to be excavated. A 
new temporary trestle Is to be erected at the site of this 
bridge, and preparations are now in progress for this work. 

(10) At station .348 two dams about 6 ft. In height exist 
across the channel. 

(11) At Lemont about 2.000 cu. yds of rock still remain 
to be excavated from the bottom of the channel. Work on 
this excavation is progressing rapidly and will probably be 
completed early In the coming month. 

Desplalnes River.—(12) The work on the tall race below 
the controlling works at Lockport is very nearly com¬ 
pleted. 

(13) At Joliet a large amount of work still remains to be 
done In connection with the construction of Dam No. 1 
and also in connection with the construction of the chan¬ 
nel below this dam. The dam itself Is not yet completed, a 
large amount of rock remains to be excavated in connec¬ 
tion with the construction of the tall race, and about 
II. 660 cu. yds. of rock remain to be excavated from the 
channel below the dam. 

(14) There is also a considerable amount of work re- 
ira'nlng to be done Inr connection with the construction 
of the bridges at Joliet. 

In the above has not been included any'of the work ol 
cleaning up or of repair. 

Dams.—^The law. In Section 23. requires, that the Sani¬ 

tary District shall remove the dams at Henry and Cop¬ 

peras Creek In the Illinofs River before any water shall be 

turned Into the channel, and while your Board (we are in¬ 

formed) has already by resolution ordered the removal of 

said dams, yet our Commission would, as a matter of pub¬ 

lic policy, advise that said dams be not taken out until the 

work Is fully completed, and the Commission is prepared 

to make its final and favorable report to the Governor. 

Suggestions.—The Commission would suggest that a wa¬ 

ter gage be placed at some convenient place at or near the 

controlling works, in order that we may be assured that 

the amount of water required by the law is passed from 

the controlling works down the Desplalnes River into the 

Illinois Valley. 

Conclusion.—In conclusion the CommlFslen desires to say 

that It fully realizes the importance of this great work to 

the citizens of Chicago, and also appreciates the urgent ne¬ 

cessity for Its completion from a sanitary standpoint, and 

the earnest desire of the Board of Sanitary Trustees to 

open the channel. Our Commission Is as anxious In this 
respect as the Board, and there is no intention on our part 

to stand on technicalities In passing on this great under¬ 

taking As representatives, however, of the State of Illi¬ 

nois, we have a duty to perform, and must demand that 

the law be complied with for the protection, health and 

welfare of all the people concerned. When the Sanitary 

Board of Tr'stees has its work fully completed and Is 

ready to turn over to our Commission the channel unob¬ 

structed, for the full and free passage of the amount of 

water determined by the Commission under the law, then 

our (Commission will be found ready and willing to make 

its final report to the Governor, recommending that the 

law has been complied with and that the water he allowed 

to be turned in. 

Respectfully submitted, 

Isaac Taylor, President, 

Al. F. Schoch, Secretary, 

Special Commissioners, Chicago Drainage Channel. 

Nov. 23. 1899. 

Reply of the Drainage Board to the Special Com¬ 
mission. 

While the conclusions of your Commission In regard to 

the population of the Sanitary District are not vital to 

present conditions and do not constitute an objection to 

the opening of the channel, we feel It our duty, courteous¬ 

ly, to dissent from the method of reasoning by^ which you 

find It necessary to maintain a flow of 360,000 cu. ft. of 

water per minute through the drainage channel at the time 

of opening. To our minds, the only known legal method of 

ascertaining the population of the Sanitary District is by 

the last Federal census, and an examination of this census 

will demonstrate that the present population will range 

between 1,000,000 and 1,100,000. Your method of "esti¬ 

mating" the population Is, we respectfully submit, with¬ 

out precedent in any official or legal proceedings in the 

past, and was certainly not within the intent or expecta¬ 

tion of the General AMembly at the time the Sanitary 

District law was enacted. Even admitting your right to 

consider the population of the District by an unofficial 

estimate rather than by the last Federal census, we repre¬ 

sent that your Commission has ignored the clear intent of 

the General Assembly and the undoubted spirit of the act 

by assuming that the limitation of a flow of 20,000 cu. ft. 

of water per minute for every 100,000 of imputation applies 

to the Sanitary District as a whole rather than to the pop¬ 

ulation of the District actually draining into the channel 

and down the Illinois valley. The Sanitary District act. 

in all Its provisions, safeguards and conditions, shows 

throughout that the literal and essential requirement of 

the General Assembly was that for every 100,000 of pop¬ 

ulation draining into the channel there should be for san¬ 

itary dilution a flow of 26,600 cu. ft. of water per minute 

Your Commission has entirely Ignored the fact that, of the 

Sanitary District, at least 360.006 inhabitants and an area 

rf 91 aq miles now drain Into Lake Michigan, and will 

not drain Into the Drainage Channel and down the Dea- 

plaines and Illinois Valley for at least two years, or until 

the Intercepting sewer system of the city of Chicago and 

the conduits of that municipality at 39th Rt and I^iwrence 

Ave. are completed, so as to permit the diversion of this 

sewage from the lake Info the Drainage Channel with a ca¬ 

pacity to provide 120,066 cu. ft. of lake water per min 

ute for the purpose of dilution for the Increasing popula¬ 

tion. Consequently this population of one-fourth of the 

,'anltary District will not drain Into the Drainage Chan¬ 

nel at all and. therefore, will not offer that pollution which 

your excessive requirement of 366.(KXl cu. ft of wafer per 

minute would deem It necessary to dilute. 

However, as above stated, you have not found our chan¬ 

nel Inadequate even for this extreme volume, and this re¬ 

quirement Is not of present Importance, but we have found 

It proper to make these observations. lest by our silence 

we should admit our obligation to carry this increased vol 

ume through the Chicago River for all time, to the possi¬ 

ble detriment of the Important navigation Interests which 

must be always considered by our Board In our relations 

to the Federal Government and the current to be main¬ 
tained in the Chleago River. 

In the consideration of the unfinished work to which you 

have called our attention, we desire to express our belief 

that the supervision of all work of the Ranltary District of 

Chicago, south of the upper basin at Joliet. Is entirely be 

yond the purview of your Commission. All our work south 

of this basin and through Joliet has been designed and per¬ 

formed entirely for the purpose of protecting the Interests 

of the Ranltary District of Chicago and the tax-payers of 

this municipality from the damages which will follow bv 

O's'lhle ove flow, and have no bearing upon the dImen 

slons or capacity of the Drainage Channel as defined by 

law. Our channel ends at Lockport. and the rapid decliv¬ 

ity and the work performed from th#( controlling works 

south to the upper basin leaves no doubt as to the down¬ 

ward (low of many times the flow of our channel as re¬ 

quired by law. None of the work which we have per¬ 

formed south of that point and through the city of .Toilet 

Is called for by the Ranltary District act. but has been 

planned and executed solely for the protection of the Ran¬ 

ltary District. It has never been contemplated that much 

of this work, especially the superstructure of the bridges 

and special portions of the tall race and sundry points of 

excavation, would be completed for several months yet, 

or for long after the date of our expected opening of the 

Drainage Channel Your suggestion that your CommlMlon 

might consider this protective work as within the purview 

of your observation and require Its completion before the 

opening of the channel fills us with apprehension, and we 

suggest that under no degree of diligence and day and 

night effort could this work be totally completed within 

siich limits as not to prove a serious delay In the opening 

of our channel. 

We stated verbally, at the time of the submission of 

your communication, and desire now to repeat, that an In- 

sistance of the actual completion of all the work mentioned 

by you In the 14 enumerations of unfinished work, would 

retard for several months the opening of the Drainage 

Channel and prove a great hardship to the Inhabitants of 

this municipality. We shall assume, therefore, in 

the consideration of this unfinished work, and In 

the explanation given below of the condition of 

progress at the various points, that the duties 

of your body will be fully performed In requiring 

such conditions as will permit the legal flow of water per 

minute at all these points, providing that flow can be se¬ 

cured with a current not exceeding three miles per hour. 

Also, that the uncompleted condition of the subatructure 

and superstructure of the various bridges will not re¬ 

ceive your consideration so long as the work thereon and 

the coffer-dams erected In connection therewith do not of¬ 
fer such obstruction to the flow of water as to reduce the 
volume to leM than the legal requirements: 

(1) Our total work of dredging in the Chicago River Is 
already so far completed as to readily permit the flow of 
water required by your Commission within the velocity re¬ 
quired by law. The small portion of work remaining un¬ 
der contract can be completed without any inconvenience 
or delay after the opening of the channel. The Adams St. 
by-pass has been completed and the coffer-dams are now be¬ 
ing removed and will be out before the close of the prcMot 
month. The by-pass between Quincy St. and Van Buren 
St Is fast nearing completion, and the present condition la 
such that the required flow can be admitted through the 
bridges at this point within the velocity required by law. 

(2) At Taylor St. the center pier of the old structure has 
been entirely removed and the channel deepened to 20 ft.; 
hence complete provision has been made for flow and navi¬ 
gation, which are In no way dependent upon the comple¬ 
tion of the superstructure. 

(3) At the Chicago Terminal Transfer R. R. bridge, the 
cross-section of the river Is now such as to permit the re¬ 
quired flow of water. The remaining work at this point Is 
under contract, and Is being pushed with all vigor to an 
early completion. 

(4) At the 18th St. bridge, the widening to be made by 
the U. 8. Government is In the interest of navigation and 
is not wholly to give cross-sectional area for flowage. ‘The 
present condition at that point will permit the required 
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flow of water with a much laaa currant Ttlocitr than re¬ 
quired br law. 

(.1) The aoutb abutment of the Campbell Are. bridge ana 
the two plera are rapidly nearina completion, and we may 
confidently Ox a date not later than Dec. fl, for the flniah. 
The maaaei of earth croeelnit the channel beneath the tem¬ 
porary pile treetlea are belnK cut down to a plane 15 ft. 
below rhlcaKO datum, and that plane should be reached on 
or before Dec. 12. after which the channel my be filled 
and the dam east of the railways be cem/'ved by dredglnn 

(I!) The plana of the District provide for filling the chan¬ 
nel through the collateral channel.* A timber flume is 
now being constructed, through which the supply will be 
admitti-d. and this will be done on or about Dec. 4. As 
soon as the channel Is filled, the collateral channel will be 
completed, conneetlng with the main channel. Its crosa- 
eei'tli n being lHI ft.. wide at bottom, and DO ft. wide at 
datum line. 

(7) The excavation on the line of the old right of way of 
the Illinois Central R R. Is being carried down to a plane 
1*1 ft below Chicago datum. This plane will be reached by 
Dec. 8. 

(.5. H. 7) In a discussion of the channel supply, the sit¬ 
uations discussed under each of these beads must be taken 
Into consideration. The channel could be supplied with 
the required flow of water per minute over and across the 
barriers left under the railway trestles and on the line of 
the right of way of the Illinois Central R R.. at a velocity 
not In excess of two miles per hour. But to reduce veloci¬ 
ties and make the conditions at the trestles safer for the 
operation of the railways, a part of the flow Is admitted 
through the collateral channel and the velocity of curren* 
Is thus reduced to a4>out 1.2 miles per hour. 

(8) Rxcavatlon of the material between sutlons 122 and 
154 Is progressing steadily, and by Dec. 5 ample channel 
section will be afforded for the required flow of water. 

(II) The situation at the Belt R. R crossing is the most 
serious one remaining along the entire main channel. A 
new trestle Is being built to carry the tracks of the rail¬ 
ways. and a large force Is being employed excavating the 
pit for the center-pier. The concrete base of the center- 
pier Is to be laid as rapidly as possible, and the construc¬ 
tion thereupon carried up until work Is arrested by turn¬ 
ing In the water, after which the center-pier is to be sur- 
ounded by a coffer-dam, and the work completed within It. 
At this place the earth under the new existing trestle Is 
to be excavated to a plane 18 ft. below Chicago datum, an l 
this will be accomplished on or before Dec. 10. 

(10) As to the two cross-dams, provision has been made 
for these obstructions to be wsshed by the current Into ex¬ 
cavations below grade Just below their location. These 
obstructions, however, are not of such a character as to 
hinder the required flow of water, the channel at this point 
being 8 ft. deeper than required by law. 

(11) The rock remaining In the channel under the A., T. 
A S. F. Ry. bridge at Lemont will be all removed on or 
before Dec. 1. 

(12) The work on the tail-race below the controlling 
works will be completed on or before Dec. 1. 

(13) The work on Section 17, down as far as the uppet 
po I and within the Jurisdiction of your Commission will 
be flnlshcd on or before Dec. 8. 

As above suted, we do not regard the work of the Sani¬ 

tary District south of the upper pool and for the purpose 

of conducting the water through the city of Joliet without 

Injury to property-owners and the municipality, as within 

the purview of Inspection of your Otmmlssion; but for 

your Information we will state that the work of the San¬ 

itary District at all points In Joliet Is being prosecuted 

with the greatest possible vigor to an early completion. 

Ample provision will be made to comply with the requlra- 

meuts of the law with reference to the removal of sullJa, 

etc., by Instructions to our Police Department before the 

openinr of the channel. 
The unflnished work above noted can be finished alter 

the water Is turned into the channel, os the velocity of the 

current will not (at any point where the work la being 

carried on by the Sanitary District) reach the velocity of 

over two miles per hour. Hence, to deprive the pi'ople of 

the Sanitary District of this great benefit would be solely! 

based on technical points and objections, since every as¬ 

surance exists that the work partly unflnlohed will be c >m- 

pleted at the earliest time possible In view of the tact Uiat 

it is all under contract, and that it Is the desire of every 

trustee to have the work at every point enumerated by 

your Commission pushed with the utmost vigor and en¬ 

ergy towards completion. We, therefore, request youi 

Commission to modify some of its conditions based on the 

opening of the canal. 

THE NEW TERMINAL STATION OF THE PmSBUKOft 

LAKE ERIE TERMINAL R. R., AT PITTSBURQ, PA. 

By Burcham Harding.* 

The city of Filtsburg Is undoubtedly one of the 
most Important centers of industry In the Unite i 
States. The present demand for Its products and 
manufactures has never been equalled. This mar¬ 
velous prosperity Is reflected In an enormous In¬ 
crease In railway traffic. Hltheito better provision 
has been made for handling the Increased freight, 
than for providing accommodations for passen¬ 
gers, for In the latter respect Pittsburg Is behind 
the age. The Pittsburg & Lake Erie Ry., oper¬ 
ating through a rich manufacturing district of 
Pennsylvania and Ohio, with trunk connectKin-* 
running east and west, will shortly have by far 

*This collateral channel ia east of Kedxle Ave., running 
from the South Branch of the Chicago River to the Drain¬ 
age Canal, and acting as a by-pasa around the uncom¬ 
pleted work referred to. It la l.flOl) ft. long, 60 ft. wide at 
bottom and 12 ft. deep. The flume or sluiceway la 12 ft. 
wide and 8 ft. deep, with timber gate, and will admit 15 - 
000 cu. ft. of water per minute to the canal.—Bd 
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the most handsome and extensive terminal station 
in Pittsburg. 

Seventl Important undertakings for giving In¬ 
creased facilities are being carried out by the 
Pittsburg & Lake Erie Ry. The shops and yards 
at McKee’s Rocks will be completely rebuilt at a 
cost of about $5(M>,(NJ0, and Messrs. Westinghouse, 
Church, Kerr & Co., Pittsburg, have received a 
cjontract for an extensive and elaborate equipment 
for a new terminal station. The roadbed is being 
widened for a four-track system from Pittsburg to 
Coreopolls, a distance of 3(1 miles, and substan¬ 
tial sidings are being extended within these limits 
to provide for the rapidly increasing traffic. 

Great Interest attaches to the equipment of the 
new terminal station. All the engineering, speci- 
fleations, and designing, have been prepared by 
Westinghouse, Church, Kerr & Oo., of Pittsburg, 
under the direction of Mr. J. A. Atwood, Chief En¬ 
gineer of the Pittsburg & Lake Erie Co., and they 
were finally approved by Col. J. M. Schoonmaker, 
the Vice-President and General Manager. Ar¬ 
rangements have since been made for the execu¬ 
tion of the entire work by the designing engineers, 
in accordance with their own plans and specifi¬ 
cations. 

The new terminal station will extend over a con¬ 
siderable tract of ground alongside the present 
depot, by the side of the Monongahela River. The 
foundations are already completed, the steel struc¬ 
tural work is In an advanced state, and all the 
work is being pushed ahead as rapidly as possible. 
The station is conveniently situated close to the 
Smithfleld St. bridge over the Monongahela River, 
and several lines of electric cars connect It with 
the Pittsburg and Allegheny systems. 

The general plan, as well as the details, w'ill be 
as complete as those of the South station of the 
Itoston Terminal Co., which was also designed and 
erected by the same engineers. The Boston station 
Is the most extensive engineering work of the kin 1 
ever undertaken, and Its successful accomplish¬ 
ment led to the preference being given to Westing¬ 
house, Cfljurch, Kerr & Co. for the installation of 
the terminal station at Pittsburg. The present con¬ 
tract Includes a power-house equipment; a wiring 
Installation for electric arc and incandescent light¬ 
ing; elevators for passenger, freight and dumb¬ 
waiter service; heating and ventilating the head- 
house and other buildings; a plant for flltertng. 
purifying, and mechanically cooling drinking 
water; a system for heating cars in the train shed 
and coach yard; apparatus for furnishing a sup¬ 
ply of compreHised air for car cleaning; train brake 
and signal testing, etc.; means for Are protection; 
a pumping plant for disposing of drainage water; 
a system for the general supply of hot and cold 
water for the railway terminal and office build¬ 
ings. 

These varied services will together constitute a 
complete engineering equipment. Eiach portion is 
merely a branch of the system, but by employing 
one firm of engineers to design the whole, large 
gains have been secured in simplicity of design, in 
first cost, and in operating expenses 

The equipment of the power-house Includes a 
plant with Its accessories, of sufficient capacity 
to provide for all the exigencies of heating, light¬ 
ing and power purposes, and, in addition, adequate 
provision is made for relay, and for extensions 
should they become necessary In the future. The 
hollers will be of the water tube type, each being 
equipped with a Roney mechanical stoker and 
smokeless furnace. Coal and ash handling ma¬ 
chinery, having a capacity of about 35 tons of coal 
per hour, will be provided in the boiler-house, that 
the furnaces may be supplied automatically. A 
self-supporting steel stack, lined with brick 
throughout Its entire length, will furnish draft for 
the furnaces, and will be of sufficient site for pro¬ 
viding draft for additional boilers when installed. 
The engine equipment will consist of five 14 and 
24 X 14-ln. Westinghouse single valve, compound 
automatic engines, to be operated non-condensing 
with steam at 125 lbs. pressure, and will be pro¬ 
vided with single weight inertia governors. Each 
engine will be direct-connected to a 120-K-W. 
Westinghouse multipolar direct-current “engine 
type” generator, delivering current at 125 volts. 
Each of the engines with its generator will bt 
mounted upon a heavy cast-iron bed plate. The 
steam piping of the power-house has been de¬ 
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signed with a view of securing the grea 
dom from internal strains due to exro 
contraction. There will be no pockets ex 
provided for the pun>ose of handling 
water, and a system of sei>arators and st 
a1II return such water automatically to 
ers. Provisions will be made for treating 
ifying the water for feeding the boiler 
power-house will have an overhead i 
crane of sufficient capacity to handle all 
the engine-room machinery. 

The electric wiring installation has b 
ingeniously designed, that the operator 
main switchboard may control every pan 
system. Local distributing centers will 
nected with the switchboard by two-wire 
Pressure wires and an annunciator system 
the power-house with the distributing cent* 
are so arranged that co-operation is secur 
tween the local operators In the various o 
ments and the power-house attendants. T! 
rangement is made necessary and desirable 
stations of the various distributing center 
reference to the power-house, and from con.- 
tions of convenience In operation. The feedri 
be mainly of open-work construction, with i* 
lain insulators, and the tap circuits will b* 
dult construction, using unlined Iron conduit- 
the best quality of rubber-covered wire, i n ... 
ways will be provided for telephone, bell and oihei 
small wires, in addition to the lighting cln li-.s 
The entire lighting installation will com;i!,s*- 
about 3,7(K) incandescent and 70 arc lamps. 

The elevators will be operated electrically, sup 
plied with power from the same bus-bars a.s sup¬ 
ply current for the lighting system. There will b** 
two passenger elevators, one for freight servi.e 
and two dumb-waiters. 

Heating and ventilation have received the cl*>8- 
est attention. A supply of fresh air will be pro 
vided, tempered to 70", for the rooms in the head- 
house which are regularly occupied, perfect ven- 
tilation being secured by a change of air every l.*i 
minutes. Direct heat Is furnished to the rooms in 
the head-house by means of direct radiators, 
which will compensate for leakage and other 
losses, maintaining the temperature at 70°. The 
main waiting-room will be warmed wholly by the 
Indirect method. Exhaust ventilation, in addi¬ 
tion to the fresh air supply, is secured by two ex¬ 
haust fans, placed In the upper part of the build¬ 
ing, one of which will exhaust the vitiated air 
from the offices, and the other from all the lava¬ 
tories. In addition there will be a third exhaust 
fan in the basement, for the removal of foul air 
from the main waiting and first floor rooms. The 
lavatories will be provided with an entirely sep¬ 
arate set of ducts, connected with a separate fan. 
No air will be supplied directly to the lavatories 
the air movement being from the surrounding 
rooms toward fixtures, and through fixture vents 
to the duct system, through which the air will be 
discharged above the roof, thus greatly Improving 
the sanitary condition of rooms that in railri>ad 
stations are often very objectionable. 

The exhaust .steam from the main and auxiliary 
engines in the power-house will be used for sup¬ 
plying heat. Water, rapidly and positively circu¬ 
lated, heated by this waste steam, will convey the 
necessary heat through the circulating system to 
the direct and indirect radiators. Provision will 
be made for filtering and purifying the air befor** 
it is distributed to the buildings, and for furnish¬ 
ing clean air to the offices during warm weather. 

Great care will be taken with the drinking water 
distribution. A plant will furnish cooled drinking 
water to some forty or fifty outlets In van us 
parts of the building. It will be distilled, filtered 
and chilled in cypress tanks, by means of sub¬ 
merged direct expansion ammonia colls. This 
chilled water wrlll be pumped through pipe circuits 
to the water taps in the offices and corridors cn 
the various floors. The distributing system is so 
arranged that the chilled water will contlnuou.sly 
circulate close to the outlets, thereby providing a 
cooled supply without unnecessary waste at th« 
faucets. This plant will have a capacity for cooli 'g 
1,500 gallons per twenty-four hours to 40° F. The 
pipes of the circulating system will be covei; i 
with non-conducting material to reduce the 
through radiation, and to prevent the condens 
tlon of moisture on the piping. 
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•jrovlde ihe necessary heating for cars in the 
ti when the locomotive is detached, a steam 
V will be Uken from the auxiliary line of 

! piping in ibe power-house and will be oon- 
j witn the existing system leading to the 
].-i stub-tracks In the sUtion. Facilities will 
vlded for warming 30 cars simultaneously, 

.pnssed air will be furnished for various 
•ses. It wiii be supplied from a steam-driven 

a inpressor and from a smali air pump in the 
P power-house, distributed through pipe sys- 
ir connected with apparatus for car cleaning, 
a rake and train signal testing, a pneumatic 
tu service, and for an interlocking switch and 
g . system. In addition to the iarge air com- 
pi r for regular service, a «Mi-in. Westinghousi- 
inii.u^ed air pump will also be erected to per- 

\oi service when only a small quantity of air is 
rev .lied, or to handle the most important service 
in le event of an accident to the large compres- 
go; The total rated capacity of the two compres- 
ge will be 531 cu. ft. of free air per minute and 
a l-iige reservoir capacity will be installed to pro- 
vid a liberal air storage. 

I’l .lection against loss by fire will be secured by 
a 1 ..pe system with lire hose attachments, placed 
within the building, connected with the high pres- 
sui. water pipes of the Monongahela Water Co. 
Thi tire hose, hose nozzles, hose brackets and 
hp.inners will be permanently attached ready for 
iniiiiediate use at points throughout the building. 
T(i<re will be eighteen outlets and hose connec- 
tiiiiis with lengths of tire hose in the buildings and 

on the roof. 
An electrically driven centrifugal pump will be 

installed for freeing the sump well which will be 
built in the power-house to catch the seepage or 
other water which may find its way to the well 
through a system of drains to be provided for the 
purpose. The pump will have a capacity of l,0U.j 
gallons of water per minute, against a head of >. 
ft., and in addition to the possible seepage, it is 
int'iided to remove emergency water which may 
lind its way to the basements at times of extreme 
hign water in the adjoining river. This pump, of 
the centrifugal type, with vertical shaft, will be 
driven by a Westinghouse special vertical iron 
clad motor connected at the upper end of the 
shaft, and will start and stop automatically by 
means of a float arrangement and controlling ap¬ 

paratus. 
The general supply of water will be provided 

from a well to be driven near the power-house. 
The water will be delivered by a pump with a ca¬ 
pacity of -25 gallons per minute, and will be dis- 
iilbuted fur feeding the boilers, for the,drinking 
water system, for a general supply to the head- 
house,.and for providing hot water to sinks, bowls, 
etc. The heating plant for the hot water is placed 
in the basement, and will have a nominal capacity 
of 400 gallons per hour, heated to 212° F., the heat 
being supplied through copper colls in the heater 
connected with the live steam system; the amount 
of steam being regulated to maintain any desire ] 
temperature by an automatic thermostat valve. 
Hot water will be provided at 73 outlets in the 
head-house. The main supply pump will be con¬ 

nected with a double system of piping now buried 
in the railroad yard, and through this sytem to a 
proposed storage tank of some 100,000 to 200,001) 
gallons capacity. 

The foregoing enumeration of the several 
branches of work connected with this railroad ter¬ 
minal shows the large range of engineering skill 
necessary to produce a modem equipment. In the 
present age of competition railroad companies 
find It to their advantage to provide fully and lib¬ 
erally for the comfort of passengers, but it is only 
during recent years that improvements have b-'en 
so freely introduced, that terminal stations rlva' 
the best hotels in comfortable and sanitary sur¬ 
roundings. 

THE TORPEDO-BOAT DESTROYER “BAIL.BY” wat, 
launched on Dec. .*>, at the works of the Gas Engine A 

Power Co. and Cbarlee L. Seabury Oo. on the Harlem 

River. The “Bailey" is 205 ft. long. 19 ft. beam. 13 ft. 5 

ins. depth of hold; 235 tons displacement on trial and 28.'> 

tons when in commiaafon. She carries two 18-in. White- 

hi-ad torpedo tubes, and four 6-pdr. rapid-fire guns. The 

nglnes, which are not yet installed, will develop 6,000 

HP. The contract speed ie 30 knots, and the boat is to 
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THE TWIN-SCREW SOUND STEAMER, “Cheater W. 

Chopin," on her trial trip In Annapolis Roads, on Dee. 

developed a speed of statute miles per hour, 

according to a Baltimore item,. This steamer was built 
.by the Maryland Sitel Co. for ibe New Haven Steauibuat 

Co., and she Is to run between New York and New Haven. 

The “Chopin" is built of steel and is 324 ft. long on deck 

and 31u ft. on the water line. Power is furnished by two 

inverted direct-acting trlpie-expausion ei.giues, with 24- 

In., 38-ln., and (>0-ln. diameter cylinders, and 3U-iD. 

stroke, developing 4,2UU I. HP. Steam is supplied by six 
Scotch boilers. 

THE ALABAMA STEEL & SHIPBUILDING CO.’S 

plant, at Ensley, Ala., made its initial run of steel on 

Nov. 30. This plant has a capacity of 1,000 Iona per day, 

of which 000 tous will be consumed by the adjacent Ala¬ 

bama Steel k Wire Co.’s mills. These two plants repre¬ 

sent an investment of about (3,000,000. 

THE CAST-IUON PIPE COMBINATION has been de¬ 

cided by the United States Supreme Court to be unlawful 

and contrary to the Anti-Trust law of ISOO. The six 

co.npanie8 wbicU composed the combinatiou were; Addy- 

stou Pipe k Steel Co., of Clucinuali; Deuuis Long k Co., 

of Louisville; the Howard Harrison iron Co., of Besse¬ 

mer, Ala.; the Anniston Pipe k Foundry Co., of Annis¬ 

ton, Ala.; the South Pittsburg Pipe Works, of South 

Pittsburg, Tenn., and the Chattanooga Foundry k Pipe 

Works, of Chattanooga, Tenn. Their agreement provided 

that there should be no competition between the com¬ 

panies in 36 states, which were mentioned, in the manu¬ 

facture and sale of cast-iron pipe. Au executive com¬ 

mittee was named by the combination, the duties of 

whose members, among other things, was to determine 

to which member of the combination a given contract 

should be awarded. Once this were determined, a price 

was decided upon, and then the other members of the 

company made fictitious bids above the price of the com¬ 
pany selected for the work. The defeuse urged that the 

clause of the constitution giving Congress power to regu¬ 

late interstate commerce did not apply, as the manufac¬ 

ture aud sale of cast-iron pipe was not interstate com¬ 

merce. The court, however, ruled against this position 

-k—-- 

CIVIL SERVICE EXAMINATIONS for the posiUon of 

building inspector for iron and steel construction and for 

a mechanical draftsman will be held at the rooma of the 

.Vluuicipul Civil Service Commision of New York city on 

Dec. 15 and li), 189U.-State civil service examinations 

will be held Dec. 16, 1899, for assistant civil engineer, 

leveler, rodman, ebainman and engineering draftsman. 

For information, applicants should address the State Civil 

Service Commission, Albany, N. Y. 

AN EARTHQUAKE-PROOF STEEL PALACE is being 

designed for the Crown Prince of Japan, by E. C. k R. M 

Sbankland, of Chicago. It is to cost $3,000,000; will be 

400 X 270 ft. in extreme dimensions, and 60 ft. high, and is 

to be of steel skeleton construction cased in granite and 

marble. It will rest on 400 steel columns anchored in 

concrete piers. It is to be heated and ventilated after 

.\merican methods; be lighted by electricity, aud also 

to contain an ice-making plant. 

THE PROPOSED JOINT OUTLET SEWER for some 

of the Oranges, Irvington, Mlllburn, a part of Newark, 

and other municipalities in the vicinity, has been ap¬ 

proved by the New Jersey Sewerage Commission, with 

the proviso that purification works be built on 

demand oi the commission, if deemed necessary. 

The sewage will be discharged into Arthur Kill, near the 

city of Elisabeth. It is quite likely that Elizabeth may 

connect some of its sewers with the outlet. 

I.MPROVEMENTS TO THE MAIN SEWERAGESYSTEM 

of London haye been recommended to the London County 

Council by the Main Drainage Committee of that body. 

The proposed work consists almost wholly of supple¬ 

mentary intercepting sewers, pumping stations and acces¬ 

sories. The total estimated cost of improvements needed 

is about $15,000,000. For the next eight years, however, 

the espenditure of a total of only some $6,000,000 is pro¬ 

posed. The main drainage system, the committee states, 

“was constructed to serve 3,450,000, with an average 

water supply of 31^ (Imp.) gallons per head, whereas 

it now serves 4,700,000, or 36% more persons, with a 

water supply of from 35 to 40 (Imp.) gallons per head. 

The population is Increasing at the rate of about 400,000 

persons in every ten years, and will in all probability 

amount to a total of 7,000,000 within the county of Lon¬ 

don when it is fully built orer. The dry-weather fiow 

of sewage for which the system was designed was 108,- 

000,000 (Imp.) gallons daily, whereas the quantity now 

passing may be taken at about 195,000,000 (Imp.) gallons, 

or an Increase of about 80%.” 

FOREIGN COMMERCE for the calendar year promisee 

to break all records and may exceed 12.000.060.600. For 

i7S 

the ten months ending October, lb99, the Treasury Bureau 

of Sutlsttcs report toul exports of 1.0’29.242,000. as com¬ 

pared with $987,879,01.0 for the corresponding months of 

Iasi year. The Imports and exports, or total commerce for 

the ten months ending in October in preceding years was 

$l..’«i8,4;tt).8«i»), in 1890; $1,321,141,920. in 18!K”>; and $1,- 

687,617,470 In 1.S90. This remarkable growth Is largely 

due to the export of msnufacturea, which were, for 1899, 

$riO,ouO,llUO in excess of those of 1898, aud $65,000,000 

greater than iu 1897. Imports have also Increased; and 

those fur the ten months ending with October, 1899, were 

$658,375,1100 against $527,734,UUO for last year. This large 

increase in imporuuous is cbietly m supplies for the 

manufacturers, aud which cannot be produced at boms. 

Water PURITICaTIUN EXPtRIMENTS AT ^VASHI^U• 
TON, D. C, 

Some experiments with slow sand and mechan- 
kal filters are being made at Washington, D. C.. 
under the direction ot LieuL-Col. A. M. Miller, 
Engineer-in-Charge of the Washington Aqueduct. 
The slow sand filter bed has an area of U.>.U.21 
sq. ft., being enclosed by a circular wooden tank, 
open at the to]i. The filtering material proper 
consists of 3 ft. of sand. Heneaih this Is lo Ins. 
of gravel, resting, in turn, on S Ins. of stones 
about 4 ins. in diameter, thus making the filter he'd 
4Vi ft. in depth. The filter is operated under a 
head of 3 ft. and Is cleaned when the loss of head 
reaches 3 ft. A gage is provided to indicate the 
loss of head and a meter to register the amount 
of water passing the filter. Petcocks are Inserted 
in the side of the tank so that samples of water 
may be drawn at points »!, 12. IS and 24 Ins. be¬ 
neath the surface of the filter bed. 

The mechanical filter consists of a gravity unit, 
of the New York Filler Manufacturing Oo.'s type. 
The tank is of steel, and is not covered. It has an 
inside diameter of G ft., giving a filtering area 
of 28.14 sq. ft. The filter is usually clean-‘d about 
once in twelve hours, the maximum loss of head 
being some 13 fL 

These two filter.s have been in op<Tallon for a 
number of months. The slow sand filter Is now 
working at the rate of 3.r>(M),lKKi gallons an acre, 
and has been run at 4.(k)0.(K)() gallons, with good 
results. The mechanical filter is operated at the 
rate of 130,000.000 gallons an acre a day. For 
obvious reasons the detailed results obtained can- 
iiot be made public until ('ol. Miller submits his 
report to Congress.within a few months. It can 
be stated, in general, that good results are being 
obtained, both in the removal of bacteria and 
sediment. 

One of the most interesting filatures of the ex¬ 
periments is the method employed to determine 
turbidity. The platinum wire test having been 
adopted, it was decided to adil a standard turbid 
solution or mixture to the samples to be tested, 
in order tu make it feasible to record the turbidi¬ 
ties of comparatively clear natural waters, and 
also of the filtered water. A turbidity gage, of tht 
platinum wire type, was designed and constructed 
with an unusual decree of refinement. The plati¬ 
num wire is set into a rod or tube about 1 in. in 
diameter, and at exactly the same level a hmik 
gage la attached to the rod. The wire and hook 
gage may be raistjd or lowered at will. The gage 
being set so as to give a zero n^adlng when ex¬ 
actly at the level of the water surface, it Is next 
lowered Into the water under observation until 
the platinum wire Is at the point of disapi>earan< e. 
The reading is then taken, to hundrodths of an 
inch if desired, the gage remaining absolutely sta¬ 
tionary meanwhile. 

Turbidity records, under the platinum wire sys¬ 
tem. are the reciprocals of the readings. That is, 
if the wire disappears at a depth of 0.5 ins., the 
result is recorded as 2.0. The turbidity of the 
standard Is made as nearly as convenient to 2.0. 
Equal parts of the standard and sample are mixed 
together and the resulting turbidity noted. The 
difference between double this result and the 
turbidity of the standard is the turbidity of the 
■•Mimple. 

Turbidity records for 20 years, taken In a man¬ 
ner far less accurate, but which has served admir¬ 
ably for rough general comparison, are available 
at Washington. The method employed was to 
record the depth beneath the surface at which a 
sliver ball could be seen. Disappearance a4 depths 
of 7 ins. or less was recorded as turbid, and at 22 
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would fall from 00 to 15 lbs. Mr. Dore stated that 
if a steam blast were to be used he would apply 
It at the top of the refuse. Instead of beneath, and 
that a strong?, independent coal Are would be 
needed to generate the .steam. The blast was 
found to be unnecessary, besides which it carried 

to .‘to Ins. as clear, with various graduations be¬ 

tween. 
The filtration experiments described above are 

the outcome of an agitation for an Improvement 
In the Quality of the water supply of the National 
Capitol, which has been In progress for many 
years. The character of the water supply, as ihen 
understood, was set forth in brief special reports 
made in January, 1898, by Qeo. M. Sternberg, Sur¬ 
geon-General U. S. A., and Capt. D. D. Oalllard, 
Corps of Engineers, U. S. A., then In charge of 

the Washington Aqueduct. 
These reports review previous reports on the fil¬ 

tration of the water supply of the District of Co¬ 
lumbia, made in 188G and 18114, by Captain (now 
Major) Thos. W. Symons, and (3ol. Geo. 11. El¬ 

liott, respectively. 

Here wee Ft. St. Gebriel end (very) neer he 
Le Meltre wee meeeecred by Iroquois from ea l 
Aug. 26, 1661. 

The building is large enough to provide 
for 24 horses, with room for a blacksmith 
sides. Its walls, interior as well as extc: 
of stone, about 3 ft. in thickness. Sp! 
boughs were used for lath, and hand-ma 
and moldings are still to be seen. On n. 
foundation for an anvil, the solidity of t 
evidently not being known in advance, 
found that the floor was composed of four ; 
layers of wood, the top being 1 in. and th 
.3 ins. thick, with 6 1ns. of mortar betw 
two lower layers, 4 Ins. between the seco 
third layers, and 3 ins. between the thi 
fourth, or top layer. 

AN EXTENSION STEP FOR RAILWAY Cai >. 

The lowest fixed steps of passenger cars a us¬ 
ually inconveniently high above the rails at in.v 
stations, and on some few railways the bral nen 
on passenger trains are required to carry a v.^. 
ble step or stool which they place on the s i.,n 
platform, as is almost invariably done by th or- 
ters of sleeping and parlor cars. This an .:e- 
ment is an awkward one, however, and a the 
steps cannot be made lower without dang uf 
striking obstructions, some forms of folding ps 
have been introduced. 

One of the latest of these extension car step- is 
that recently patented by A. C. Wrede and I> R 
Saunders (Patent No. (530,704, Aug. 8. 1890 > u 
consists of a step-board carried by levers atta. he ! 
to the side boards of the fixed steps, and opeiMt.^il 
by balanced levers on the rocker arms. Fig. 1 is 
a view of the device, and Fig. 2 is a drawing .show¬ 
ing the working parts, the dotted lines showing 
their position when the step is folded, it lying then 
on top of the lower fixed step. It is operated by 

NOTES ON THE OPERATION OP THE MONTREAL 

QARBAQE FURNACE. 

The city of Montreal is one of the very few cities 
in this country that claims to burn its garbage 
with practically no expense for fuel. Such a claim 
is common enough in England, and perhaps would 
be more so here If American cities followed English 
methods in furnace construction, and dealt with 
wastes more as foreign cities do. The Montreal 
furnace Is built on English lines, and the material 
burned in it appears to be more comparable to 
English than American wastes. 

The garbage furnace, or incinerator, at Mon¬ 
treal, was put in operation in 1894. It was de¬ 
signed and built by Chas. Thackeray & Co., and 
was described and illustrated in Engineering News 
for Nov. 20, 1894. It differs from most other gar¬ 
bage furnaces in America in having several small 
cells, each with its own fire, instead of one large 
one; and also in being especially designed to se¬ 
cure the drying-out of the refuse before it reaches 
the flames. 

The following notes on the operation of the Mon¬ 
treal plant were made on Oct U, 1899, by a mem¬ 
ber of the editorial staff of this Journal, who vis¬ 
ited the furnace through the kindness of Mr. J. £. 
Dore, Sanitary Engineer uf the Montreal Health 
Department: It was found that some modifica¬ 
tions of the original design had been introduced 
with apparent advantage; but aside from these, 
the plant seemed to be doing its work as intended, 
in a sanitary manner and without the use of extra 
fuel. As to the latter point, the word of those In 
charge was taken without question, as must be 
expected under the circumstances, but there were 
no evidences of coal or other extra fuel about the 
plant, nor of any place for the storage of fuel. 
It was stated that the fires are started, after 
cleaning or repairs, with dry stuff reserved for 
the purpose from the collections. The fires are 
stopped, it was said, only once in a year or two, 
for rentoving fine ashes and dust and for repairs. 
The fires are banked 24 hours a week, on Sundays. 

Garbage, ashes, tin cans, and lighter and more 
inflammable refuse are collected together. The 
tin cans are sorted out, before the stuff is dumped 
in the furnaces, so far as possible, without taking 
too much time. In addition, during December, 
January, February and half of March, when 75 
to 8U% of the matter collected is ashes, the whole 
collection is screened before going to the furnace, 
to get rid of the ashes. The screen is about 12 x 
24 ft., supported on rafters some 12 ft. long, in¬ 
clined at an angle of, say, 45°. It has a mesh of 
about %-in. A smaller mesh was first tried, and 
found to be too fine. The ashes, obviously, fall 
through the screen. The balance of the material 
slides to the ground and is shovelled into carts 
and hauled up the incline to the furnace mouths. 

The grate bars have never been renewed, and 
the castings on the dumping floor were being re¬ 
newed for the first time when these notes were 
taken. The fire brick used for linings have proven 
to be too small, both in area and thickness, the 
many Joints and the thinness of the brick accelera¬ 
ting breakage through cllnkering. In the English 
furnaces, Mr. Dore said, bigger brick are used to 
advantage. 

The boiler originally set In the horisontal flue 
leading to the chimney has been taken out. It 
required a monthly cleaning, and when the air 
blast was used in the furnaces the steam pressure 

tN<,.Nty»s 

Fig. 1.—An Extension Step for Passenger Cars. 

A. C. Wrede and D. R. Saunders, Inventors. 

fine cinders up the chimney. The fires in the 
small, intermediate cells have also been abandoned, 
as quite unnecessary, besides requiring much 
clinkering. 

Mr. Dore stated that if he were to rebuild the 
plant he would have one door to each cell for 
cllnkering, instead of two, and one large ash door 
below, instead of two small ones. 

There was a large pile of ashes and clinkers in 
the yard. They accumulated some time ago and 
are now being taken away by suburban and steam 
railways. The present daily output is being hauled 
away by city carts, for filling purposes. 

There are three men employed on the dumping 
floor by day and three by night, together with six 
day and six night stokers, below, a day and a 
night foreman. This does not include the labor 
of loading and carting away the clinkers and 
ashes, which are dumped on the floor, then thrown 
out on the ground and subsequently shovelled into 
carts. A trough, Mr. Dore stated, should have 
been provided Just beneath the cllnkering doors 
fur receiving and cooling the clinkers. 

The two foremen are paid $15, and the 18 labor¬ 
ers, $9 per week each, the fires being banked on 

.Sundays, as stated. The total cost of running the 
plant is $14,900 a year, including carting away the 
cinders. Of this amount about $10,000 is for the 
wages of the men named Just above. The $14,0(Xl 
includes repaiis lighting and all running ex¬ 
penses, but no capital charges. Whether or not 
the city, which owns its water-works, charges for 
water used at the plant, and whether insurance 
is included, was not learned. 

Everything about the plant seemed to be in good 
sanitary condition. The smoke from the chimney 
was plentiful, but very light-colored, and in strik¬ 
ing contrast to the dark clouds that poured out 
from the pumping station of the city water-works, 
not far distant. 

The garbage is collected by the city at night. 
Wooden carts, covered with cloth, are used, both 
one and two-horse. The latter are preferred, ex¬ 
cept in those parts of the city having many nar¬ 
row lanes and alleys. All one-horse carts hold over 
50, and all two-horse carts over 100 cu. ft. The 
carts are dumped into the cells until the latter are 
full (six loads), then onto the floor. 

The cart horses are stabled in an old stone build¬ 
ing, In the same yard as the incinerating plant. 
The building was erected years ago, serving first 
as a governor’s residence, then being occupied, 
in turn, by monks, a school, a private family, and. 
finally, by the horses. It bears a tablet with a 
French inscription, which, translated literally, is 
about as follows: 

Ntws. 

Elevation of Extension Step for Railway 
Cars. 

pulling the balanced lever forward to close the 
step, or by throwing this lever back in order to 
lower and <)xtend the step. The device is adapted 
to street cars and electric cars, and is being in¬ 
troduced by Mr. Sidney H. Wheelhouse, Lincoln 
Trust Building, St. Louis, Mo., to whom we are 
indebted for blue prints and photographs. 

MODERN PHOrO-PRINTINQ PROCESSES.* 

By Herman Esser.f 

There are at present three dlff«'rent processes in 
actual use for copying drawings by the aid of tlie 
sunlight The so-called blue or negative process, 
giving white lines on a blue background; the n^- 
grosine or positive black process, giving neat 
black lines on a whit^ ground; the umbra proces- 
a variety of the nlgrosine, and the maduro cr 
brown process, being also a negative process, an 1 
giving white lines on a dark brown ground. 

All otb^r processes for the purpose of copyin 
drawings by the aid of the sunlight are either to.> 
cumbersome in their manipulation, or need dark 
rooms and other appliances, so that they canni : 

'Copyrighted, 1889, by the Keuffel A Euer Co. Ex 
tract from a forthcoming pamphlet. 

Fulton St, New York city < 
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me Into general use with architects, engineers 

i draftsmen. 
he prepared papers for any sun printing pro- 

must be kept in a dry place, as moisture is 
y injurious to them. They must be kept away 
-n heat and from daylight. 
he best way of keeping and preserving photo 
ers is in a tightly closed tin tube, and when 

- is not at hand the paper should always be 
t rolled up tightly in its original wrapper and 

i-d in a drawer. 

Blue Process Paper. 

he prepared paper for this process Is of a light 
nish yellow tint when freshly coated. In the 

r.sie of time, however, and particularly during 
summer months, the paper turns to a darker 

t up to a blue-gray, which, however, is no In- 
u iUlon that the paper is spoiled and unfit for use. 

i.;ood prepared paper for this process will keep 
• ilmpalred at least three months. Blue process 

[i.ipers cannot be Judged by their color; only an 
actual test will show whether the paper Is perfect 
or not. The exposure of blue process paper takes 
from 4 to 8 minutes In bright sunlight, varying, of 
oniise, with the intensity of the light and the 
transparency of the material upon which the 
tracing is made. In the shade, or on dark and 
foggy days, the exposure may last up to one hour 
t»-fore it is completed, and on such days Judgment 
must be used in determining its duration, and 
good care taken that the paper is not taken from 
the frame before it has been sufficiently exposed. 

When the margin protruding from under the 
original drawing has attained a greenish-bronze 
color, open one part of the back of the frame and 
oltserve the copy. If the lines stand out sharp and 
distinct on a gray background, the exposure is 
completed. Then take the copy from the frame 
and place it in a bath tray containing sufficient 
water fully to cover the print. Here the lines will 
gradually turn into white while the back ground is 
changed into brilliant blue. Rinsing the print by 
means of a spray will quicken the washing. As 
.soon as the lines stand out in clear white the print 
may be taken from the bath and hung up to dry, 
which completes the work. Remembtir that the 
fresher the paper is the slower It will print and 
the quicker it will wash out; the older the paper 
is the quicker it will print, but the slower it will 
wash. To obtain satisfactory results never take 
prints from the water bath before the lines are 
perfectly white, although it may take hours to ef¬ 
fect this. As soon as the bath becomes discolored, 
renew by fresh water, as otherwise the chemicals 
dissolved in the water will discolor the white lines 
to a bluish hue. The longer the exposure, the 
darker the blue ground of the paper will be, but 
the lines of the drawing should always appear In 
a clear white color, provided the original shows 
oi)aque lint^s. The copies after drying will be 
darker than when they are taken from the bath. 

Papers printed In direct bright sunlight will gen¬ 
erally not produce such a rich and beautiful blue 
background as those which are exposed In the 
shadA 

Quick Printing Blue Process Paper. 

These papers are coated with a solution which is 
effected In considerably less tlm«i than those with 
which the regular papers are prepared. Cons*^- 
quently the exposure of this “quick paper” Is ma¬ 
terially shorter and is completed In from to 2 

minutes in bright sunlight. 
They are a great advantage on dark days, par¬ 

ticularly in winter when days are short, and the 
rays of the sun are less intense. The sensitiveness 
of this paper, therefore, makes it especially nec¬ 
essary to be careful In kt^eping it from light and 
moisture, and also in handling and manipulating 
it. The printing, washing and drying Is exactly 
the same as explained above, and Just as perfect 
copies are produced with no more trouble than 
with the regular papers. It must, however, be said 
that “quick print” papers have not thi same last¬ 
ing qualities as the regular papers, that heat has 
more effect on them, and that therefore they 
spoil easit^r and quicker during the summer 
months. 

Nigrosine Paper. 

This is a positive paper, giving a fac-simile of th? 

original drawing. In clear black lines on a white 
ground. It overcomes the great objection to blue¬ 

prints of shaded drawings which show light and 
shade reversed. Nigrosine prints can be colored, 
shaded, altered, etc.. Just like an original drawing. 
The nigrosine paper is of a reddish yellow color 
which turns to white In sunlight. The paper with 
the original to be copied Is placed in th4 printing 
frame exactly the same as blue process paper. 
When the protruding margin has turned white, 
which takes from 3 to 5 minutes In sunlight, the 
exposure must bt^ carefully watched. As soon as 
no difference In color can be observed In compar¬ 
ing the margin with the paper that was not cov¬ 
ered by the original, the exposure Is completed and 
the copy will show reddish yellow lines on white 
background. The copy Is then immersed in the 
developing bath, prepared according to directions 
accompanying the developer, and left there for one 
or two minutes until all of the lines have turned to 
a grayish black color. After this the copy is 
placed In a clear water bath, rinsed off on both 
sides by means of a spray and left in the water 
bath for about half an hour, when it Is hung up 
and dried. If copies are taken too soon from the 
water bath, heavy lines are apt to run, which 
however, can be prevented by drying the prints 
off with blotting paper before hanging up to dry. 
Faint lines on white ground are an Indication that 
the exposure was too long, whereas sharp and dis¬ 
tinct black lines on a dirty bluish gray ground In¬ 
dicate that the exposure was too short. 

By observing these directions, especially those 
which relate to the time of exposure, perfect prints 
will be obtained without any trouble. 

Umbra Paper. 
The umbra paper is t^ssentially the same as the 

nigrosine paper except that no developing bath 
is necessary, as the developer has been added to 
the sensitive coating. It is handled and exposed 
like nigrosine paper, takes from 4 to G minutes to 
complete the exposure and is immersed in the 
water bath only, where it remains until all the 
lines are sharp and distinct. After this It Is ma¬ 
nipulated exactly like nigrosine paper. Proper 
care has to be taken with umbra paper, particu¬ 
larly In summer, as'the smallest amount of moist¬ 
ure (perspiration of the fingers, etc.), on the un¬ 
exposed paper will produce black spots. 

I’hotographers will observe that nigrosine and 
umbra are positive processes and give a negative 
print from a photographic negative. 

Maduro Paper. 

This Is the quickest and in many respects the 
most satisfactory sun copying process so far In 
existence^ After exposure for about two minutes 
In bright sunlight, the margin protruding under 
the tracing turns from its original light yellow 
color to a reddish brown. The copies are then 
taken from the frame, immersed in the water bath 
and thoroughly rinsed on both sides by means of a 
spray when the ground will immediately change 
to a sepia brown color, the lines coming out In per¬ 
fect white; or the prints may be left for 15 to 20 
minutes in running water with the same results, 
but spraying off for a few minutes is preferable. 
They are then Immersed In fixing solution made 
from the salt, which accompanies eauih roll of ma¬ 
duro paper, taking 2 oz. of the fixing salt to one 
gallon of water. The fixing solution may otherwise 
be applied with a wld^ brush, this will make the 
prints not only permanent but will turn the sepia 
brown color to nearly black, while the lines become 
white. After this the prints must be thoroughly 
washed for 20 to 30 minutes and then hung up to 
dry. 

The brown color of the maduro prints being im¬ 
pervious to light makes this paper very valuable 
for making negatives which may be used to pro¬ 
duce positive copies either with thi blue or ma¬ 
duro process. For this purpose a very thin but 
strong paper is used. 

The manipulations are the same as explained be¬ 
fore, with the exception that the original to be 
copied is placed with its back to the glass In the 
frame, the side drawn upon being In direct con¬ 
tact with the prepared side of the maduro paper. 
After exposing and finishing the result will be a 
reversed copy, whlti on brown ground, of the orig¬ 
inal. If now this reversed copy is used as a trac¬ 
ing, exposing It again In the manner described 
above, with a sheet of maduro or blue process pa- 
I>er it will yield an exact reproduction of the orig¬ 

inal in either brown or blue lines on a white back 
ground. The time of exposure wiil naturally be 
somewhat longer, as the maduro paper, no matter 
how thin it is, wiil never be as transparent as 
tracing cloth or tracing paper. The distinctness 
and sharpness of even the finest lines are aston¬ 
ishing, but are due to the fact that in both ma¬ 
nipulations the original was in direct contact with 
the sensitive paper, so that no light could reach 
sideways under the lines. 

It Is very essential that the first copy, when It is 
to be used as a negative should lay perfectly fiat 
and without wrinkles. 

A CURVED QLASS LUE-PRiNT MACHINE.* 

By Raul Mellen Chamberlain, M. Am. Soc. M. R.f 

The desirable features of a blue-iTliit n aebine are ease 

and rapidity of operation, such adjustn ent a.s to secure 

the direct rays of the sun, and means whereby close con¬ 

tact between the tracing and the sensitized paper may be 

secured. The machine here described and illustrated was 

designed to meet the above requirements, and was first 

built for, and in the shops of, the Lewis Institute. 

The operation of the car and the universal adjuslment is 

so clearly shown in Figs. 1 and ‘J that explanation aeen^s 

unnecessary. Tie iron work Is all galvanized to avoid 

rusting after exposure to rain or snow. The glass is 

curved to a radius of lU ft. Attached to one end of the 

frame is a sheet of canvas-rubber packing about l'.12'ln 

Fig. 1.—Plan and Elevation of Curved Glass Blue 
Printing Frame. 

thick. The other end of the rubber cloth is fastened to a 

steel tube which serves as a roller to roll the cloth on and 

also as a stretcher. Square projections at each end of 

the roller are engaged by hook cams, which are operatt d 

by eccentrics on each end of a steel rod, rotated by a 

handle at one end, through an angle of 

The operation is this: The rubber cloth Is rolled back 

on the steel tube, and the paper and tracing are placed on 

the convex side of the glass; the cloth Is unrolled with 

one hand, leaving the other free to adjust or turn down 

crumpled edges of the tracing, the ends of the steel roller 

Fig. 2.—Side Elevation of Curved Glass Blue-Print 
Frame Mounted on Track. 

are engaged by the cams, and a turn of the handle 

stretches the cloth, giving a pressure component normal 

to the glass; the frame Is turned over, the car pushed out 

of the window, and the frame adjusted to the proper angle 

with the sun’s rays. The operation Is rapid; the placing 

of tracings very easy, and the contact obtained between 

tracing and paper all that could be desired. Three years 

of use have demonstrated Its convenience and durability. 

*A paper presented at the New' York meeting of the 
American Society of Mechanical Engineers. 

(Assistant Professor of Machine Design, I.,ewls Institute, 
Chicago, Ill. 
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STEAM TENDERS FOR DREDGES ON THE 

MISSISSIPPI RIVER. 

(With two-pac« plate.) 

Nearly all the larKe modem dredges employed In 
maintaining the navigable channel of the Mis- 
stsslppl Itiver are equipped with dredging ma¬ 
chinery only, and not with propelling machln.-ry. 
They therefore have to be handled by steam 
tenders or tow boats. The newest of the hydrau¬ 
lic dredges for this work, however, will be self- 
propelling, by means of side-wheels, thus avoiding 
the trouble and expense of handling by means of 
tenders. Five large steam tenders and one 
propelling dredge are now under construction for 
tiie Mississippi River Commission. The former 
aie described In the present article, and in a later 
article we shall describe the dredge. These ar¬ 
ticles are prepared from drawings, speciticatlons, 
and other Information kindly furnished by Capt. 
.Mason 11. Patrick, U. S. Engineers, who has suc- 
ceede<l the late Capt. H. E. Waterman, U. S. En¬ 
gineers, as Secretary of the Mississippi River Com¬ 
mission. The designs were prepared under the 
supervision of Capt. Waterman and the Commit¬ 

tee on Dredges. 
The ten<lers are stern-wheel steamers, and one 

of the most Interesting features of their design is 
that the hulls are built entirely of steel. Upon 
the hull is a two-story superstructure, the en¬ 
gines and boilers being on the lower or main 
tleck, and the living quarters on the upper deck. 
Above the superstructure rise the two tall smoke¬ 
stacks and the pilot house. The general design of 
tiie boats Is shown by the hmgltudinal section. 
Fig. 1, and the main deck plan. Fig. 2. The prin¬ 
cipal dimensions are as follows; 

ft. Ins. 
l.s^iigtb between perpendiculars. 171 

•• over fantalis . Ibf' t' 
“ from forward nosings to outside of 

buckets of stern-wneel. Ikb 4 
Beam molded . 3t{ fl 
Width over nosings . 37 8 
Depth, molded . 3 8 
Draft. 4 0 
Crown of deck . 8 
Sheer, forward. 3 8 
Sheer, aft . 2 8 
Length of fore h<!dy . 88 0 
I.enpb of after body . 4.^ 8 

The hull framing will be on the transverse sys¬ 
tem. with IH frames IS ins. apart. There will be 
six transverse bulkheads, on? longitudinal bulk¬ 
head on the center line and four longitudinal truss 
frames. The flat bottom has a rise of 1 in. from 
the outward truss frame, and the hull Is wall- 
sided, with no projecting guards. The frames are 
of angle Irons S x ins., weighing 6.t5 lbs. per 
ft., attached to the center bulkhead by gussets of 
T.tio lb. plate l.l-lns. high and 14 ins. wide. Re 
verse frames of angle Irons 2Vi x 2*4 ins., 5 lbs. 
l>er ft., will be riveted to the floor frames, except 
where the transverse bulkheads occur. The stem 

will be made from a bar 1*4 I***- X 5 ins., with its 
U)wer end flattened for riveting to the plating. 
The towing head will be built of plates and an¬ 
gles, and Is to be of sufficient strength to render 
unnectssary the use of the usual gallows frame. 
The deck beams will be Z-bars 3 x S ins., 8.4 lbs., 
spaced to coincide with the frames, to which they 
are to be secured by gusset plates. 

The transverse bulkheads will be watertight, 

built of 7.(15 lb. plates, riveted to floor and deck 
beams, and stiffened by angle irons 2x2 ins., 3.2 
Ills., placed alternately on opposite sides of the 
bulkhead and 24 ins. apart. In the collision bulk¬ 
head will be a manhole, strengthened by an Iron 
ring, and itrovided with a water-tight door. The 
central longitudinal bulkhead will extend from 
frame No. 21 to the stern. It will be of similar 
construction to the transverse bulkheads, with 
double-riveted lap joints for the plates, but its 
stiffeners will he 18 ins. apart, coinciding with the 
frames. This bulkhead will not be water tight, 
and will have manholes 12 x 1(1 ins., stiffened on 
the free edges with bars (4 x 1*4 ins. The manholes 
will not be fitted with doors. The longitudinal 
truss frames will be 6 ft. c. to c.. with top and bot¬ 
tom chords composed ot two .5-lb. angle irons, 2*2 
x 2*4 ins., and a 10-lb. web plate. The chords will 
pass unbroken through the transverse bulkheads, 
and between these bulkheads they will be con¬ 
nected by double-panel lattice bracing of 4.1 lb. 
angles. 2*4 X 2*4 ins. 

The hull plating will be of 12.75-lb. and 10.2-lb. 
plates, laid with 15 strakes, alternately inside and 
outside. The width on the flat will be 36 Ins., c. 
to c. of laps, and the ruling length will be 18 ft. 
All seams will be single riveted, except the keel 
strake seams, which will be double riveted. The 
butts will be double riveted, and fitted with butt 
straps 1-lG-in. thicker than the plates. The deck 
plating will be 13 strakes, 36 Ins. c. to c. of laps, 
except the plate sheer, or outside strake, which 
will be of the requisite width to come fiusb with 
the gunwale angle. The center strake and plate 
sheer will be of 12.75-lb. plate; all the others will 
be of 12.2-lb. plate. 

All plates and angles are to be of soft steel, 
having an ultimate tensile strength of 52,0110 to 
62,000 lbs., an elastic limit of not less than half 
the ultimate strength, with an elongation of 26% 
in 8 ins., and a minimnm reduction in area of 50% 
at point of fracture. Rivets must stand driving 
the shank into the head, when cold, without show¬ 
ing any signs of fracture on the outside edge. The 
rivets will be of soft steel or Burden’s best, %-in. 
diameter, all double riveting being done in chain 
fashion. Heavy drifting must not be resorted to, 
hut holes made fair by reaming. The depth of 
countersink must be at least 75% of the thickness 
of the plate or bar. The bottom of the hull will 
be tested by filling with about 6 ins. of water be¬ 
fore the boat is launched, and all leaks or imper¬ 
fections then discovered must be made good. 

The deck-house will commence at frame No. l4 
and will be 28 ft. wide as far as the engine room, 
where the side bulkheads will widen out to 34 ft. 
and conform to the run of the boat. The stanch¬ 
ions will be of oak, 3% x 3% ins., 8 ft. apart, ex¬ 
cept that at the boilers 4-in. iron pipe stanchions 
will be used, set in cast-steel flanges. The boiler 

stroke resting upon the box-girder cylinder t ,8 
The pitmans or connecting rods will be 4<j t ^ 
c. to c., built of iron or steel lap welded tu ■.! 
ticiently trussed and having solid stub er 
serted. The shaft will be of hammered stee 
five wheel flanges for the attachment of the 
or spokes. The wheel will be 24 ft. 6 Ins. dU r 
over the arms, with five sets of 16 arms, cai 
floats or buckets 34 ins. wide, 24 ft. long ai 
ins. thick. Steam will be supplied by six 
boilers of the Misaissippi River type, 38 in.s. 
eter and 30 ft. long, designed for a working 
sure of 200 lbs. Each boiler will have two 
lap-welded flues of 0.33-in. steel. The shell i 
be of marine steel 0.31 in. thick, of G2,(nH) ^ 
tensile strength, and In rings of as great leng <; 
practicable. The longitudinal seams will be a' 
the fire line. Each battery will have a 2^ ,,t 
steam drum, 11 ft. long, connected to each h r 
by legs 10 ins. diameter and 6 ins. long; also > 
mud drums 16 ins. diameter and 11 ft. long, 
smokestacks will be 3 ft. diameter, with the - 
50 ft. above the grate bars. The main steam p ; "s 
will be of lap-welded tube, with riveted • 
flanges. They will be 8 ins. diameter from 
drum to the T connection, thence 0 ins. to ir,.- 

throttle valve, beyond which two 7-ln. pipes ■.•.in 
lead to the cylinder. The boilers and pipes wiil 
be covered with magnesia block clothing. U.g 
3 is a half cross-section at the boilers. 

There will be two vertical, duplex, outsid-. 
packed feed pumps, each having sufficient capa¬ 
city to supply both batteries of boilers when run¬ 
ning at a piston speed of 60 ft. per minute. .A 
similar pump, but of the horizontal pattern, will 
be supplied for lire purposes, and with a piston 
speed of 160 ft. per minute will have a capacity 
of 100 gallons per minute, delivered at a pressure 

STEAM TENDER FOR HANDLING DREDGES ON THE MISSISSIPPI RIVER. 

deck or upper deck will be 11 ft. 6 ins. above the 
main deck, and floored with yellow pine planking 

X 3 ins., tongued and grooved, and beaded on the 
under side. The siding of the deck-house will be 
of similar planking. The pilot-house will be 13 ft. 
long, 13 ft. wide and 12 ft. 6 ins, high. 

There will be two balanced rudders, 9 ft. 6 Ins. 
apart, with blades extending 11 ft. forward and 
11 ft. aft of the rudder stocks, which are 8-in. lap- 
welded tubes, % ins. thick and 17 ft. long. Ths 
blades will be of 7.65-lb. steel plates and 5-lb. 
angle irons 2^ x 2^ Ins., with a 3-16-in. bottom 
plate and a top filling of 3-in. plank. They are not 
to be watertight, and a number of %-in. holes will 
be punched in the bottom plates. 

The main engines will be of the usual horizontal 
type for Mississippi River steamers, having two 
horizontal cylinders 22 ins. diameter and 8-ft. 

of 1*25 lbs. There will also be two feed water heat 
era, three double-barrel double-cylinder “Provi¬ 
dence” steam capstans, with cylinders 7x8 ins., a 
steam steering gear, and an auxiliary boiler of the 
vertical, submerged-tube type, 42 ins. diameter ami 
9 ft high. The current for 60 incandescent lamp.s. 
2 arc lamps and an 18-in. searchlight of 4,(K.Mi 
c. p. will be supplied by a 110-volt multipolar 
dynamo, directly coupled to a horizontal steai 
engine. The living quarters will be heated by 
steam. The drawings and details were prepared 
by Mr. Percy H. Middleton, Assistant Engineei 
who is now in charge of the inspection of the 
construction of *he boats. The contract for 
the five tenders were let in May, 1898, to the 
Iowa Iron Works, of Dubuque, la. The list o' 
bids was given in the supplement for Our issue o: 
June 9. 1898. j 
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