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A ISO-MlLE ELECTRIC RAILWAY is to be built In the 

State of Kashmir. India. Electricity has been adopted as 

the motive power because of the severe grades encountered 

on the line, the scarcity of fuel and the availability of 

abundant water power. The latter Is furnished by the 

chenah River, which, at Ramband. half way between the 

terminal points. Tumu and Scrinagar. has a fall of 20 to 

2.'. ft. to the mile, so that it is estimated that a canal 

T'.j miles long, giving a head of l.'iO ft., will furnish 100,- 

(««) HP. The total cost of road and equipment will be 

lietwcen $.l..'i00,000 and $.-).<H)().tH)0. It has not been de- 

lerniined whether the State of Kashmir will do the work, 

or grant a concession to outside capitalists. Kashmir is 

the northerly and most mountainous part of the Indian 

Empire, with an area of .HO.OOo sq. miles. Its chief town 

is Scrinagar, which Is most easily reached from the west¬ 

ern side of the territory, Bombay being the port of entry. 

Punjab, which adjoins Kashmir, has great resources in the 

way of water power. The Government of India has 

lately sanctioned the construction of ."•jO miles of 30-ln. 

gage "tramways" in the various provinces, and It is quite 

likely that many of these will be operated electrically, like 

the one under consideration. A syndicate has been formed 

at Simla with the object of utilizing the power of the 

Sutiej River from the north of Simla to Rohur for gener¬ 

ating electric energy. Below Belaspur this river bend.s 

to the south and back again, forming a loop of about 4o 

miles, the neck at the opening of the loop being about 

six miles across. The hills bordering the river In the 

first part of the loop's course are In some places not more 

than lO.OtX) or 12,000 ft. wide, and through these It is 

proposed to construct a tunnel, which would give a drop 

of 120 ft. into some of the numerous "nulluhs" that flow 

into the southern part of the loop. 5,000 to 10,000 HP. 

will be developed here to operate the Kangra Railway, the 

Kalka-Amballa Railway and the projected railway from 

Kalka to Simla, which have already been mentioned in 

Engineering News. Coal and wood are yearly increasing 

in price In Northern India, and further developments of 

hydraulic power with electric transmission will probably 

be made. 

WATER POWER F'ROM THE CHICAGO DRAINAGE 

I'anal is being discussed by a special council committee 

for utilization In operating the various water and sewage 

pumping plants of Chicago, as well as electric lighting 

plants and bridges. It is argued that this power should he 

acquired by the city from the Sanitary Board, without cost 

to the city, and in return for extra expenses incurred by 

the city In constructing larger intercepting sewers needed 

by the Sanitary Board to obtain the necessary amount of 

water for dilution. It is estimated that 20,000 HP. would 

be available in the flrst few years, and with the full 

flow turned on this would be Increased to about 32,(Nm 

111’.; this would mean about 1(5,000 HP. net to the city; 

■md that It would require about $3,000,000 to erect and 

' quip the generating plant. There are a number of legal 

questions Involved, and these are now under discussion. 

ELFX'TRIC TRAMWAYS IN ST. PETERSBURG are to 

replace the existing methods of street service on the prin¬ 

cipal streets, by order of the municipality of that city. 

\ committee appointed has decided that the overhead 

system should be adopted, with ornamental posts suitable 

for supporting arc lamps. The rolling stock ordered In¬ 

cludes (SO cars capable of carrying 52 passengers each, 

each fitted with two motors giving a maximum speed of 

•*5.(5 miles per hour." Each car will be lighted by ten 

incandescent lamps, says "Le Genie Civile." 

A TRANSFER STEA.MER F'OR L.AKE BAIKAL, to be 

used as a- link in the Trans-Siberian railway system, is 

nearly completed and will be ready for service next sum¬ 

mer. This 4.2(X)-ton steamer was built by Sir W. G. 

.\rmstrong, Whitworth & Co., and then taken to pieces 

and shipped to St. Petersburg. F’rom there it was taken 

about 5,000 miles overland to Listvenichrala, on the shore 

of the lake, and was there put together and launched 

The steamer is 21)0 ft. long and 57 ft. beam, and is fitted 

with three sets of triple expansion engines working at 

1(10 lbs. pressure. Two of these engines drive twin pro¬ 

pellers at the stern, and the third engine operates a pro¬ 

peller at the bow which disturbs the water under the 

ice and assists the heavy steel bow In breaking it up. 

STEAMFIR TRANSPORT, from England to the Caspian 

Sea, is described In "The Engineer." The steamer 

"Meridian" was built by R. W. Hawthorn, Leslie & Co., 

and was sent to St. Petersburg, and she Is one of four 

built for the same Caspian service. The "Meridian" Is 

22.5 ft. long, 32 ft. beam. 14 ft. 4 ins. deep; deadweight 

capacity 785 tons on 9 ft. draft. .At St. Petersburg these 

steamers were secured to six pontoons in such manner 

as to considerably reduce their draft, and then taken 

through the Marinski canal system and down the Volga 

to their destination. Previous vessels built by the same 

firm were cut In two by means of two adjoining water¬ 

tight bulkheads amidships; but as the locks on the canal 

have since been lengthened, the second pair of vessels was 

constructed in the ordinary way. 

THE CUNARD STEAMSHIP “IVERNIA," lately- 

launched at the yard of C. S. Swan & Hunter, is intended 
to run between Liverpool and Boston, and is mainly de¬ 

signed for the carriage of cargo, third-class passengers 

and cattle; although 150 first and 200 second-class pas¬ 

sengers are provided for. She will carry 1,000 third-class, 

with 500 accommodated in 2, 4 and (5-berthed staterooms. 

Stalls are fitted for ."mo head of cattle and ISO horses. 

The "Ivernla" is ('>00 ft. long over all; .580 ft. between per¬ 

pendiculars; (54^ ft. extreme beam; molded depth to upper 

deck, 41>,a ft.; molded depth to shelter deck, 4'.)Vs ft.; gross 

tonnage, about 13,900; trial speed, 1(5^ knots. There are 

four complete decks and a steel orlop-deck. The engines are 

quadruple expansion, with cylinders Z8*.2 , 84 , 58^ and 41- 

in. diameter and 54-ln. stroke. There are 9 single- 

ended main boilers, I.514 ft. diameter by 11(4 ft. long, 

constructed for a working pressure of 210 lbs., and ar¬ 

ranged in three rows, two back-to-back; there is also 

one donkey boiler, 14(j ft. diameter by 19 ft. long, placed 

on the main deck. The one double funnel Is 15 ft. diam¬ 

eter and 140 ft. high from the keel. The engines were 

designed by Andrew Laing, General .Manager of the 

Wallsend Works. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 

week was a head-on collision on the Great Northern 

system at Glasgow, Mont., Sept. 27, between an unloaded 

engine and a freight train. F'ive men were killed. 

A PECULIAR ACCIDENT OCCURRED at Elkhart, Ind., 

Sept. 23, on the Chicago & Alton R. R. The south-bound 

limited express was derailed by a defective frog, and the 

end of a rail entered the floor of the smoking car and 

passed up through the roof. It was followed by the suc¬ 

ceeding rails, eight 30-ft. rails, in all, passing in this way 

through the car. One of the passengers was struck In 

the forehead by the entering rail and killed. We are in¬ 

debted to the General Superintendent of the company for 

further particulars concerning the accident, as follows: 

Sir; Your communication of Sept. 2s to the Chief En¬ 
gineer of this company has been referred to me. In re- 
I>ly I beg to advise that an accident occurred at the point 
mentioned in the clipping. The number of passengers 
injured is correctly stated. The rail was not broken and 
the cause of the wreck has not been determined. Eight 
rails went through the bottom of the coach In the forward 
end and out through the top at the rear end. Apparently, 
the locomotive cut the bolts holding the angle-plates to 
the rails. The plates were forty inches long. The end 
passing through the car bad the two angle-plates attached, 
intact. I am unable at this time to give you any further 
information as to the cause. The frog was a spring-rail 
plate frog. After the accident it was found to have a 
broken spring bolt and a broken guide bolt, with the 
wing-rail shoved ahead 18 Ins., otherwise it was intact. 
The train was apparently derailed at the frog, which Is 
on the east side, although the wheels left the rails on the 
west side of the track. Yours truly, 

Willis E. Gray. 
General Superintendent. Chicago * Alton R. It 

Bloomington, Ill., Oct. 3, 1.8i*9. 

THE SIMPLON TUNNEL, says the "Revue Generale 

des Chemins de Fer," for September, 1899, had made the 

following progress on June .30, 1899, in driving the two 

parallel galleries: North side, 1,293 m.; south side, (595 

m.; total, 1,988 m., or 6.2.54) ft. The average dally ad¬ 

vance for both sides is a little more than 9 m., or about 

;<> ft . 1)111 the contractors will have to average about 21 

to 23 ft. per day at each fai-e, or 12 to lt'> ft. pi-r day iit 

all. to meet their contract engagiuicut. On the north 

side they arc meeting strata of gypsum and anhydriti'. 

which requires eureful timbering, there la about It) gallons 

of water per second to eare for. On the south side the 
rock is exclusively gneiss, very hard, but dry. About 

2,(iti0 men are at work, with 12 drills. The calcula’ed 

length between the two heads of the tuiuu-l is l'.),72s m . 
or 12.'2.'5 miles. 

A TUNNEL UNDER THE HOOGHLY RIVER, at Cal¬ 
cutta, is proposed, according to "Indian Engineering ' 

One plan submitti-d calls fur two iron-litied tunnels, each 

Il ft. diameter and laid 1(5 ft. apart in the clear. The 
river, at the proposed site, is 3(5 ft. deep at low water, 

and the tunnel crown would be 12 ft. below the river-bed 

The tunnel would be in three sections: 1.290 ft. under tin 

river proper, and nearly level; and two 2'^ Inclined ap¬ 

proaches of 2,837> ft. and 2,7.''i(l ft. respectively, making 

tho total length (5,875 ft. Connected with these two tun¬ 

nel approaches would be au open cut, roofed over, 1,.'sni (t 

long on each side. No estimate of cost was given. 

WIRELESS TELEGR.Al’HV was successfully useil by 

Signor .Marconi in transmitting the news of the 1 liter- 

nalioual yacht race, Oct. 3. to the New York "Herald.' 

One set of instruments was installed on the steamship 

"Ponce, " an excursion steamer, and another set was 

placed on the Navesiuk llighlauds, from whence the mes- 

sages were sent by wire to the .New York oltice. The 

army and navy were ofllcially represented at each of the 

wireless telegraphy stations, and it is stated tliut further 

testa will be made in the interests of the guvernineiit. 

THE CLA1.M8 OF THE ERIE CA.NAL CONTRACTOR.S 

are being settled by the State Canal Board. On ;i4 con 

tracts uncompleted the contiactors are willing to have 

their contracts cancelled, provided the state returns to 

them the deposit of .5',b on the value of tho coiitracl and 

pays them the lU^/o on completed work retained by tlie 

state to cover possible defects. Before the $9.()<N),()()0 up 

propriation was exhausted 21 contracts had been com 

pleted and payment made oti tliem, out of tlic total of 

71 contracts. Pulford A (?ompton have sued tin- state foi 

the full amount of work and estimated profits on extra 

work; and nine contractors, holding 15 contracts, have not 

made any application, and probably await deiision on the 

Pulford & Compton suit, as a test case. The Canal Boanl 

is acting cautiousfy, and so far has camelled only two 

contracts held by Clinton Beckwith, and have ordered that 

his retained money be paid to the amount of $1,.'till.85 and 

$4..5(57..52 on the two contracts. In these cases there was 

no question of improper cia.ssifleution or bad work; and 

though the contractor was behind lime, he had good ex 

ruses in heavy floods and diflli ulty in obtaining stone 

A NH:W gas COMPRFiSSOR PLANT for the Chicago 

Pipe-Line Co. has recently been completed at Falrmoiinl. 

Ind., which is 1(58 miles from Chicago, and is said to be 

in the best gas-producing territory in Indiana. The 

natural pressure of the gas here is in some cases us high 

as 2(K) lbs. per sq. in. The old pumping station from 

which Chicago has been supplied is at Greentown, six 

miles east of Kokomo. This was at one time the best 

district In Indiana, but It is now on the outside of tlie 

field proper. However, there are some very good stations 

yet on the Greentown station lines. The Chicago company 

has taken good care of Its wells and has not drawn as 

much gas for Its lO.iSS) consumers as have many small 

Indiana towns, where the gas has been Indiscriminately 

wasted. The company has leased 4(),(N)0 acres at prices 

of from $1 to $5 per acre and $l(i() for every producing 

well drilled. The delivery from some of the best wells 

is 3,()(X),0()0 to 4,(Ki(),(HH) cu. ft. per day. Some >ippusitiuii 

has been met from local manufacturers, who have organ¬ 

ized to fight the pipe-line companies, basing their action 

upon the laws of Indiana, which forbid piping gas out of 

the state, applying an artificial pressure, or carrying a 
pipe pressure of over .'’dO lbs. per sq. in. 

THE .<ilNlNG INDUSTRIES OF AFRICA are noted by 

the U. S. Treasury Bureau of Statistics In the form of a 

monograph on "Commercial Africa for 18!)9." F'rom It 

are obtained the following brief notes: The Kimberly 

diamond mines, though only discovered In 1S()7, now sup¬ 

ply 98% of the diamonds of commerce, and It Is estimated 

that $55.50,(kJO.OOO in value of rough diamonds have been 

taken out since 18«;9, and this value is doubled by cut¬ 

ting. These mines are now worked under an agreement 

limiting the annual output so as to about mqet the an¬ 

nual demand. The Great Witwatersrand, or Johannes¬ 
burg gold mines, in South Africa, occupying a strip of 

territory a few hundred miles long and only a few miles 

wide, were discovered in 1883, and $.50,000 In gold was 

taken out in 1884. But in 1897 and 18'.»8 about $.55,000.00') 

represented the gold output for each year. Since 1884 the 

Rand has produced over I300,(S10,0(¥) in gold; and careful 

surveys by drills, etc., estimate the ore "in sight" at 

$3,500,000,000, while new mines continually being lorsted 

will add to this amount. 
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White I’ass was run on Feb. 20, l89^^. Ti. iin^ 
was completed to Lake Bennett on July t, 
From 1,200 to 1,500 men were employed m ^ ,n- 
struction, and the first 20 miles of the ro.i , .,,jn 
^1,200,000, or |«0,00<J per mile. 

The railway has a track of 3-ft. gage, lai i 

50-lb. rails, and is ballasted with gravel. K ,r 
part of the line from Skagway to the pa -.he 
gravel w’as mainly obtained from the Sk ay 
river. Beyond the pass, however, the couiitr> af¬ 
fords an abundant supply of gravel. 

The equipment includes about ten locom .livs 
mostly of the mogul and consolidation tyi 7 
passenger cars. 100 freight cars, and a nuinh :• ,,f 
fiat cars. Additional equipment has recentl> b. .-n 
ordered, including a Leslie rotary snow plow, built 
by the Cooke Locomotive Works, Paterson. N’. j 
The four-cylinder, Vauclain compound coii.>5.. j la- 
tion engines have their frames outside the dii.iiis 
wheels, necessitating the use of overhung crank 
arms on the axles. They were built by the Hald- 
win Locomotive Works, of Philadelphia. Pa,, ami 
their leading dimensions are as follows; 

THE WHITE PASS & YUKON RY. 

When the great rush to the Klondike region in 
Alaska began. In 1897, the means of transporta¬ 
tion from the coast to the gold fields were slow, 
of limited capacity, and dangerous. Various pro¬ 
jects were put forward for railways into this new 
and almost unknown region, but the only ones 
which were actually carried into effect were the 

White Pass & Yukon Ky. and the Chllkoot Pass 
cableway. Thes»* were rival schemes, but thb 
railway company has acquired control of the ca¬ 
bleway, which is now being dismantled. 

The line of the White Pass and Yukon Ry., as 
shown by the map. Fig. 1, is to extend from Skag¬ 
way (Alaska) on the coast, to Fort Selkirk (Can¬ 
ada), on the Yukon River, a distance of about 38o 
miles. Ih-yond Kort Selkirk there Is open naviga¬ 
tion to I>awBon, which is the center of the Klon¬ 
dike region. The road is now completed from 
Skagway across the summit of the Coast Range 
at White Pass (which is on the international 
boundary) and thence down to Lake Bennett, a 
total distance of 41 miles. 

The plan and profile of this first portion of the 
road are given in Fig. 2. The road commences at 
a wharf in IK) ft. of water, and runs through the 
prin<‘ipal street of the town. It reaches Boulder, 
5 miles, by a grade of about 1%, but beyond this 
there is an almost continuous grade of .3.7 to 3.9% 
to the summit, at White Pass, 2i) miles from Skag¬ 
way, the summit elevation being 2,88.5 ft. A level 
stretch and some grades of 1% and 2% bring the 
line to Iaf>g ('abin, 32 miles, beyond which the line 
descends by long 3% gra<les to Bennett. The 
water surface of I..<ike Bennett is 2,1(55*4 ft. above 
sea level. 

From Boulder to White Pass very heavy work 
was encountered, involving a large amount of 
ro<-k excavation. Figs. 3, 4 and 5 are reproduced 
from photographs taken on this part of the line. 
Fig. 3 shows the commencement of work at Fisk’s 
cut, on Tunnel Mountain, the elevation of sub¬ 
grade being over l.OOO ft. from the bottom of the 
canyon. In many places the slope was so steep 
and unbroken that the men had to be secured by 
ropes, to keep them from slipping down or being 
blown off by the furious winds, while drilling the 
holes for blasting. In Fig. 4, the white cross shows 
the location of a tunnel, the heading for which 
was started by men let down by ropes from the 
lop of the cliff, the face of the precipice affording 
no footing. This tunnel is 500 ft. long, and is ap¬ 
proached by a trestle. 

Fig. .5 shows the completed road at Rocky Point. 
Here the side of the mountain rose so straight and 
unbroken, that in order to form a bench for the 
roadbed it was necessary to blast away the entire 
face of the spur. The mass of rock dislodged was 
about 120 ft. high, 50 to 70 ft. long, and 15 to 20 ft. 
wide. This was hurled by one blast to the bottom 
of the canyon, 700 ft. below. It may easily be 
imagined that there was little difficulty in dis¬ 
posing of the debris, but in one case the roclt 
blasted away blocked the wagon road below, and 
the cost of clearing the road was almost as great 
as that of preparing the grade for the railway. 
These views give some idea of the character of the 
work, and behind the train, in Fig. 5. may be seen 
one of the treaties required to carry the line in 
fnmt of the smooth and almost vertical face of 
the rock. Beyond the pass, the work is much less 
severe, the excavations being largely in earth and 
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Construction has been commenced for the di¬ 
vision extending from the foot of Lake Bennett 

to a point on Fifty-Mile River, below the danger¬ 
ous White Horse Rapids. This distance is 41 
miles, and these two divisions, with the naviga¬ 
tion on I-^ke Bennett, will give a safe ami pra< tl- 
cable route into the interior. Eventually the two 
divisions will be connected by a third, following 
the banks of the lake. This will be 26 miles long 
and will involve some heavy rock work. 

The entire road is known as the White Pas.s & 
Yukon Ry., but will be built under three separate 
charters, all ’neld by the same parties. The 
United States charter for the division from Skag¬ 
way to White Pass (in Alaska), 19.6 miles, is hehl 
by the Pacific & Arctic Railway & Navigation Co. 
The British Columbia charter, for the division 
from White Pass to the 60th parallel, 21.4 miles, is 
held by the British Columbia Yukon Ry. Co. The 
Canadian government charter, for the division 
from this boundary to Fort Selkirk, 340 mih-s, is 
held by the Yukon Mining, Trading & Transporta¬ 
tion Co. Mr. S. H. Graves, of Chicago, is Presi¬ 
dent of all these companies. Mr. E. C. Hawkins is 
Chief Engineer and General Manager. Mr. .lohn 
Hislop is Assistant Chief Engineer, and Mr. F. H. 
Whiting is Division Superintendent. The con¬ 
struction work ^s in the hands of the Pacific (!on- 
tract Co., of Seattle, Wash., of which Mr. Graves 
is also President. 
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Fig. 1.—Map of White Pass & Yukon Ry.; Alaska. 

gravel, with only light rock cuts. The maximum 
grade is 3.9%, and the minimum curves are of I6“. 
There is one switchback (Fig. 2) which will ulti¬ 
mately be replaced by a curve. 

The final surveys and construction were com¬ 
menced at Skagway in April, 1898, and tracklay¬ 
ing was commenced at the same point in June. 
In August, 1898, 12 miles were open for operation 
The construction train was put In service in July, 
and the first passenger train was run on July 21, 
while the first passenger train to the summit of 

j ^ I I a 1 
I letel tx Leyel%o.s% 3-0% 

FIG. 2.-MAP AND PROFILE OF COMPLETED SECTION OF THE WHITE PASS A YUKON RY.; SKAGWAY TO LAKE BENNETT. 
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that luas would amount to in dollars and cents on this 

feature of a high pressure proposition. My Impression is 

that the loss with moderate compression, say to iX) lbs., 

—but 10% of Pintsch practice—would not be a material 

point, and could be compensated for by a little greater en¬ 

richment, and that the point would not stand in the way 

If other points were right. Nor have I had a chance to as- 

The leakage uuestiuu to my luiud is a more luimedial< 

one, especially in connection with existing leaky mains 

To put a great many times more pressure on such would 

first require the overhauling of practically every Joint, 

which expense of course would have to be figured against 

the proposition. But it is probably truthful to say that 

a majority of gas mains at large would no doubt be a 

good deal better for an entire overhauling, and when once 

done—In a manner to be suggested—the work would be 

done practically for all time. My idea is that, to make a 

present system tight for high pressure. It would bo de¬ 

sirable and net essary to inclose each hub and spigot Joint 

with a special fitting in the nature of a light cast-iron 

sleeve made In two pieces, which could be bolted on to 

the pipe and envelope the Joint, using a cement at the 

contact points for tightness, the original hub and spigot 

Joint maintaining the strength of the main and the sleevi-a 

serving only to prevent the escape of Joint leakage. To 

get at the Joint would be easy, by simply unbolting and 

detaching such enveloping sleeve. With a new street 

main system, designed for high pressure, 1 should be 

tempted to use wrought-lron pipe with screw Joints and 

thus. In the simplest way, get tightness and insurance 

against leakage. I at once hear objections to the use of 

wrought-lron pipe by those who are not in favor of sucli 

material for underground work. I think, however, that in 

view of the satisfactory experience had with wrought-lron 

pipe by natural gas companies on a very large scale, it 

is time that some of our former views on this jioint be 

somewhat modifled. 

While it is customary for many of us to say that It 

“rusts out" and should not be used, the fact remains that, 

in, I think, the majority of cases, it dues not rust out to 

the degree looked for In theory or hope<l for by op 

ponents, but remains pretty tight and sound and all sufn- 

clent for Its purpose for very many years. Tertainly a 

number of gas companies of the best standing use It 

freely. If I am not mistaken, the standard (las Co., of 

New York city, uses it entirely, and, as 1 am informed, 

with result of having a lower leakage account than any 

of the other New York companies. Certain It Is that 

miles and miles of it are used by the natural gas people 

with apparently all sufllcient satisfaction. I have seen 

some such pipe dug out after 12 to l.'S years’ service that 

looked as though It had Just been put In the ground. 1 

believe that (If well coated and laid with some Judgment 

as to locality and nature of soil), ordinarily speaking. It 

will last a generation, and until the company can afford 

to replace it, or it has to be replaced by pipes of larger 

capacity. I certainly believe it to be preferable to cast 

iron for any high-pressure system. 

For those, however, who disagree with me and who 

would put in cast iron, it Is undoubtedly possible to make 

a system tight in these days with cement Joints; and. 

distributing gas under higher pressure.* 

By. F. H. Shelton.t 

I have for some time been Impressed with the low pres- 

ure at which Illuminating gas is distributed, amazingly 

ow when one thinks of It and compares it with the prac- 

|. e in the distribution of other fluids. I have been won- 

FIG. 4.—SITE OF TUNNEL. 

certain the cost of compressing machinery, and of flgurlng 

its operation as against the interest on the investment of 

larger mains. The balance, however, must be far in favor 

of compressing, as the cost of a suitable exhauster for 

drawing gas from the holder and forcing It Into the mains 

deriiig at the reason of It; wondering whether there la 

good reason (or continuing it, and wondering whether it 

Mould not be advantageous to distribute gas at a higher 

pressure than is the common practice. 

Water is distributed frequently with pressures of from 

100 to .‘too lbs.; natural gas is distributed at all ranges of 

high pressures, even the “low pressure" systems often 

ranging at a number of pounds pressure. Steam, I believe, 

is distributed in the most crowded streets of some of the 

principal cities at 200 or 300 lbs. pressure. Low pressure 

steam-heating systems in house work operate at 1, 2 and 

.‘t lbs. pressure, which we think is almost no pressure at 

all. Yet illuminating gas is commonly distributed at but 

2 or 3 ins. of water pressure, which is equivalent to but 

's or 1-10 lbs. steam pressure. A mere zephyr, a pressure 

so slight as to scarcely more than induce motion, a pres¬ 

sure so slight that boys in dormitories by blowing down 

a burner can overcome the pressure (or some considerable 

distance in the house pipes and extinguish lights in ad- 
Julning rooms. Why should not gas be distributed at 

higher pressures, not necessarily at 100 or 200 lbs. (al¬ 

though Just as well that if desired), but at any rate at 5, 

10 or 20 lbs. pressure, instead of y% or ^-in., and thus 

make small pipes handle large quantities of gas? Ac¬ 

cording to accepted authorities, other things being equal, 

(our times a given pressure will double the delivery of 

gas. Taking an average of 2 Ins. as a starting point in 

lummon practice, about 5 lbs. pressure would mean, 

therefore, a delivery of about eight times as much gas as 

at present, and 20 lbs. would mean about 16 times as 

much. If our distribution systems could, without re¬ 

placing, be made to distribute from 8 to 16 times more gas 

than at present, by comparatively simple and inexpensive 

additions and means, and without substituting large, new 

pipe, is not the idea well worthy of consideration? 

Various reasons to the contrary no doubt occur, espe¬ 

cially to those who are ever satisfied with present practice 

and who usually bring out objections to any proposed new 

departures. Enormous leakage, danger, loss of candle 

power due from compressing, the expense of individual 

house governors and the expense of the compressing ma¬ 

chinery are all reasons that no doubt come to mind. 

As stated, I have not had time to investigate at all the 

details of my subject. I can only give my ideas in gen¬ 

eral as they so far exist, without having as yet fully 

satisfied myself on some of them. For instance, I have at a few pounds pressure (or of such a compressor as is 

not been able to ascertain the loss in candle-power result- used for air compression or by the Pintsch people) would 

ing from compressing ordinary gas, to say, 20 lbs., and be but a fraction of the cost of-changlng a system of gas 

am thus unable to say either to you or to myself what mains to the slies sufficient to handle several times pres- 

, M , ~ ~ Z m l enf capacity. In these days of delicate regulation and 
Slightly condensed from a paper read before the West- .1 » \ _ 

ern Oas Association, at Milwaukee. In June, 1899. governors It further does net seem to me the governing 
tPhlladelphIa, Pa. of such pumping outfit should be a very difficult problem. 

FIG. 5.-VIEW AT RI^KY POINT, ON THE WHITE PASS A YUKON RY. 

moreover, a system that will stay tight, abort of absolute 

fracture. The lowest leakage accounts of which I have 

knowledge to-day are on systems made with cement Joints 

I,ead Joints, of course, are good, and will hold any pres¬ 

sure, but they will not stay tight. 
A principal objection to high pressure, no doubt, is that 

of increased danger in the event of broken pipes and 



Id a small way a tendency is deyeloping towards push¬ 

ing gas into street mains at higher pressure than what 

we call the ordinary. In scyeral instances that I know 

of, and that no doubt will occur to you, a blower or 

pump creates a pressure on the mains higher than the 

holder pressure. Long Branch, N. J., forces gas to Red 

Bank and Spring Lake, using individual regulators to 

control the service along the line. No trouble la expe¬ 

rienced. Johnstown, N. Y., is led by gas at high pres¬ 

sure from Qloversvllle, N. Y., a few miles distant. Eliza¬ 

beth, N. J., feeds Rahway, 6 or 8 miles distant. One of 

the Boston companies has a fan working directly on the 

street mains to increase the supply at certain times. New 

York has a run of 2 miles of pipe, I believe, under about 

24-ln. pressure. Philadelphia, for a while, forced gas 3 

or 4 miles at something over 2 lbs. pressure. 

These instances, as far as my knowledge goes, work all 

right, but at only H to 1 or 2 lbs. pressure. Why should 

not the practice be extended to 5 or 10 or 20 lbs. pres¬ 

sure and become general? In only one instance that I 

Mr. Shelton—Before closing the discussion 1 ,,, 

.-ipeak rather more in detail about what is being ; j, 

Danbury: There Is a compressor in the gas u .. .■ 
Danbury where the gas is made which forces t ie gjj 

as made into the small 2-In. pipe which go.‘- ross 
country. That pipe leads into a stationary tank , j. 

filled with gis up to 40 lbs. pressure. When that u ’e.) 
they stop pumping. Twice in 24 hours they have t 

the compressor up again to re-charge the tank. i 

a couple of hours to do It. They have no outlying jer. 

they have nothing to look after, except to go to tli., aak 

once a week and lubricate the valve. That is li. 

attention required. 1 think a great feature in such .i 

tern is the absence of bother with the other enl -ije 

line. Everything is worked from the initial 

station. They have no condensation to amount t.j ..ny- 

thing. They put in drips along the line as a matt , o 

precaution; and they go over those drips once or tvl,. 

a year, but do not find anything. Everything th.i 

condensable is “knocked out" of the gas during com, res- 

sion. They get that in the works. There is none ' ; i; 

in the tanks at the other end. The amount of drip a- the 

works does not amount to a barrel per year. They Lave 

had no trouble with leakage. The pipe leaked a littl- bit 

at first and they had a check valve to keep the pres.- ue 

off when not In use. They later made the pipe tight and 

now let It stand at high pressure all the time. They have 
had no trouble with naphthalene. They have had none of 

the theoretical bugaboos that the prophets predicteil wo'iM 

leakage, rndoulitedly that objection has some force. How¬ 

ever, it does not In practice seem to stand in the way of 

distributing natural gas., which Is likewise highly ex¬ 

plosive, and less apt to be noticed in the event of leakage 

because of Its lesser odor. It does not stand in the way 

of handling I’intsch gas at pressures of some 20U lbs. 

thiougb ordinary mechanical devices and equipment and 

fittings In the immediste vicinity of many people and un¬ 

der the most trying conditions. As far as pipe and fit¬ 

tings go, those which will hold steam, natural gas, water, 

ammonia, IMotscb gas and other such fluids at high pres¬ 

sures, will certainly equally well bold Illuminating gas 

If desired. The pipe system can be made tight all right 

enough, and will stay so to a reasonable degree. It is 

tiue, occasionally accidents may happen, as in running 

anything at high tension or pressure, precisely as the high 

speed of railroad trains, the high voltage of electric cur¬ 

rents, the high pressure of natural gas, etc., at times lead 

to accidents that are serious. But high pressure has not 

stood in the way of development, and in almost every 

VITRIFIED CLAY PIPE INSTEAD ^OP IRON FOR (i4S 

MAINS.* 

By Irvin Butterworth.t 

The idea of using vitrified clay pipes instead of iron or 

gas mains was proposed to me by Mr. Henry L. Doherty. 

President of the Madison (WIs.) Gas & Electric Compai.y 

The proposition that ordinary vitrified clay pipes, simi¬ 

lar to those now commonly used for sewer construction, 

can be readily substituted, with great advantage and 

economy, for wrought and cast-iron pipe for gas mams, 

appears, if not when first presented, then upon due in¬ 

vestigation, to be entirely correct. While its correctn.ss 

cannot as yet be proven by the citation of any examples 

of the successful use of vitrified pipes for gas mains, be¬ 

cause such pipes have not as yet, to our knowledge, been 
employed, even experimentally, for that purpose; yet the 

apparent objections to the proposed system, that probably 

occur to some of you at first thought, disappear upon 

due consideration of the conditions to be met and the 

qualities of vitrified clay pipe. 

The suitability of vitrified clay pipes for gas mains is due 

to its possession of the following properties: 

(1) Cheapness; (2) durability; (3) strength; (4) non- 

susceptibility to electrolytic action; (5) slight suscepti¬ 

bility to changes of temperature; (tit non-porosity; (T) 

adaptability to the making of service connections by tbc 

use of specials or a small auxiliary distributing pipe ot 

wrought iron. 

We will consider these properties in the order named, 

aiid in comparison with those of iron pipe. 

(1) Cheapness.—The following table shows the costs per 

foot of vitr.fied clay, cast-iron and wrought-lron pipe at 

present market prices: 

Diameter, ins. Vitrified clay. Cast iron. Wrought iron. 
4.$0.l>4 $0.22 $0.35 
«.O.OC 0.35 O.tM 
8. 0.09 0.40 0.98 
10. 0.13 0.62 1.50 
12.0.17 . 0.81 llrj 
15.0.25 1.19 (16-ln.) 2.50 
20 . 0.45 1.62 
24 . 0.65 2.06 

Vitrified clay pipes can be had, in quantity, in 4-ft. 

lengths, and with large and strong sockets similar to the 

bowls of cast-iron gas pipe, at approximately the above 

prices. The 4-ft. lengths would, however, necessitate the 

making of three times as many cement Joints in a line of 

clay pipes as in a line of cast-iron pipes of the usual 12-ft. 

lengths. The following is, therefore, a rough but fair 

comparison of the cost of a mile of 6-ln. vitrified clay and 

cast-iron gas mains: 
Fire clay. Cast iron 

Excavating and refilling trench, at 25 
cts. per ft. $1,320 $1,329 

Cost of pipe in trench, at 6 cts. and 35 
cts. per ft. 317 1,84S 

Cost of making 1,.320 and 440 cement 
Mr. Runner- 1 have nothing to offer on the subject of Joints, at 25 cts. each. 330 110 

pressure, but I have had some experience with the 

wrought-iron pipe and cement Joints of which Mr. Shelton 

speaks. We have a wrought-iron pipe that was put down 

33 years ago. It was coated with tar at the time it was 

laid, and this season we found it in as good state of 

preservation as it was the day it was originally buried. 

With cast-iron pipe laid with cement joints (and a suffi¬ 

cient number of lead Joints to give room for contraction 

and expansion) we have not had a leaky Joint up to this 

time, and we have so lai^ them for the past ten years. 

The pipe that was laid previous to this with lead Joints 

is causing us constant trouble and annoyance. About 

every two years we have to get down to every Joint and 

calk it. We have kept our unaccounted for gas down to 

5.75% of the gas used. 

FIG. 3.—BEGINNING WORK ON FISK’S CUT, TUNNEL MOUNTAIN; WHITE PASS & YUKON RY, 

know of is high pressure used. That is at Danbury, 

Conn., where gas of 30 to 35 c. p. has, for several years, 

been pumped by a compressor under 40 lbs. pressure 

through a 2-ln. wrought-iron pipe a distance of some four 

miles, to the town of Bethel where It is distributed 

(through a regulator from receiving tanks) in the ordinary 

manner to the extent of several million feet per year. 

Discussion. 

business will usually be found accompanying a better 

service than before to the public and a cheaper operating 

expense to the company. 

It would not be my idea to have any higher pressure 

than at present in the houses of customers; only in the 

streets and service pipes. I would expect to Insert a 

regulator ahead of each meter to cut down from the sev¬ 

eral pounds pressure in the street to 15 or 17-tenth8 on 

the meter and house pipes, as at present. There are sev¬ 

eral regulators on the market that work perfectly well 

and dependably. They are not expensive. The repairs 

on them are practically nothing. The natural gas sections 

are full of them. The I’intsch and other railroad gas 

lighting systems use thorn universally, every day in the 

year, and get practically a perfect service. 

On the question of cost, a company having, say, 1.660 

customers, might equip them with regulators at an ex¬ 

pense of $3,0)16 or $4,006. The Interest on this investment 

is but $iriO or $2)i0 per year. Compare this with the 

cost of replacing from 10 to 25 miles of mains with sizes 

of pipe sufficient to distribute from 8 to 16 times more 

gas Uian at present, not forgetting the fact of avoiding 

the general opening of the streets, as well as the fact that 

with such regulators a vastly better Individual service 

would be given than at present. 

Total cost . $1,967 $3,-is 

Saving in favor of vitrified clay pipes, $1,311, or 40To. 

For sizes of main larger than 6 ins., the saving would 

be still greater, being, for instance, in the case of a 12-in. 

main, more than 50%. 
(2) Durability.—Vitrified clay pipes are even more dura¬ 

ble than cast iron. They do not rust or corrode. No 

chemicals or substances in the earth, foreign or other¬ 

wise, seem to attack them in the least. They are prac¬ 

tically Indestructible, and retain their strength and non¬ 

porosity indefinitely. I recently examined a piece of 

Western 'Condensed from a paper read before the 
Gas Association, at Milwaukee, Jun* 1899. 

tPresident Columbus Gas Co., Columbus, O. 
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.■•rlflfa aewer pipe th*t had been buried In the earth for 
yeara which, when cleaned, an experienced sewer pipe 

icanufac’turer said he could not distinguish, by appear- 

. ice or any other test, from freshly made pipe. 
(3) Strength.—Vitrified clay pipe, while not as strong as 

ast Iron Is nevertheless amply strong for gas mains; as 

tbcy do not break or crush when used for sewers, why 

should they do so when used for gas mains? The tensile 

trength of vltrifled pipe, either fire clay or shale. Is as- 

•onlshingly great. Edward Orton. Jr., Professor of 

Ceramics at the Ohio State University, recently made some 

areful determinations of the tensile strength of vitrified 

lay pipe. He found that ordinary single-strength. 6-ln., 

vitrified fireclay sewer pipes, with wails ^i-ln. thick, wlth- 

-tood an Internal hydraulic pressure of from 90 to 120 

cement joints that do not break nor leak beyond the nor¬ 

mal rate; cement joints can surely be successfully used on 

pipe of similar shape to the Iron, and that expands and 

contracts only one-third as much. 

Of course the vitrified clay pipe must be selected and laid 

with care, but not more carefully, as It seems to me, than 

cast-iron pipe, which Is almost as nearly non-elastic, and 

which needs a firm and solid bearing throughout Its entire 

length. The bottom of the trench should be scooped out 

to conform to the shape of the clay pipe, the earth should 

be thoroughly tamped around It, and a thin plank should 

be preferably laid over It to protect it from puncture by 

picks, etc. Lay the vitrified pipe as carefully as you lay 

the cast iron, and the breakage due to settlements will 

be no greater, while that due to expansion and contraction 

lbs. per sq. In.; while 6-in 
Vitrified shale pipes with¬ 

stood from 14<i to 180 lbs., 

one piece not bursting 

even at the latter press¬ 
ure. Twelve-Inch, vitrified 

shale pipe, with walls IV4 

,n.s thick, have withstood 

an internal pressure of 

■JlM lbs. A 2-ft. length of 

4-111. vitrified fireclay pipe, 

sdeeled at random, with 

walls > j-in. thick,was sup¬ 

ported at both ends, and a 

weight of 2,800 lbs. was 

suspended from the middle 

of the pipe before it broke. 
(11 Non-Susceptlblllty to 

Suggestion for Connecting Service Pipes to Pro¬ 
posed Vitrified Clay Gas Mains. 

Eno News. 

Electrolytic Action.—Vitri- 
fii d clay pipes are not in the least degree liable to injury 

from electrolysis; whereas, as Is well known, the elec¬ 

trolysis of iron pipes has become a most serious matter. 

CO Slight Susceptibility to Changes of Temperature.— 

The relatively high coefficient of expansion of Iron con¬ 

stitutes a serious objection to the use of this material for 

gas mains. Iron mains frequently break, and their joints 

generally leak, on account of the excessive expansion and 

contraction of the pipe, due to changes of temperature. 

On the other hand, the expansion and contraction of vitri¬ 

fied clay pipes, burled to the usual depths of gas mains, 

would be very slight Indeed, and. In fact, practically nil. 

The following Is a table of the coefficients of expansion 

of the materials named: 

•Steel . 
Cast Iron . 
Olass . 
Fire brick . 
(^ominon brick .P 

.0000068 

.0000062 

.00<K»0rt9 

.0000023 

.0000009 

Although the coefficient of expansion of vitrified clay has 

apparently never been determined, it Is safe to assume 

that. Inasmuch as It partakes more nearly of the nature 

of common brick than of glass. Its coefficient of expan¬ 

sion Is no higher than the average of the coefficients of 

these two materials, or say only one-third that of cast 

iron. Substantially this view is held by Prof. Orton. 

6 Non-Poroslty.—Vitrified clay pipes are. except possi¬ 

bly at enormous pressures, absolutely Impervious to gas. 

while cast-iron pipes are more or less porous at ordinary 

gas pressures. The vitrified clay pipes subjected by Prof. 

Orton to 180 lbs. of Internal hydraulic pressure showed 

no trace whatever of sweating. 
7. Adaptability to the Making of Service Connections by 

the Use of Specials, or by a Small Auxiliary Distributing 

Pipe of Wrought Iron.—It Is probable that a successful 

method of tapping vitrified clay mains for services, and 

of connecting the services to the mains, would soon be 

forthcoming; but In laying new mains, especially the 

smaller sizes, it would probably be best to place a tee 

special In the line in front of each building lot. with a 

small side opening, pointing upwards, to receive the ser¬ 

vice pipe when needed and to remain plugged until then. 

Such specials for 4, 6 and 8-ln. pipe would cost only 

about 18, 27 and 40 cts. each, respectively, and larger 

sizes In proportion. They would not, therefore, appreci¬ 

ably increase the total cost of the main, and the slight 

increase would not exceed the cost of tapping an Iron 

main for an equal number of services. But It may be 

found or considered preferable, for the larger sized mains 

particularly, to place such specials long distances apart, 

say at street Intersections only, and connect them with a 

small, say 2-ln. wrought-lron pipe, placed a short distance 

and immediately above the clay pipe, and from which the 

various services would be taken. 

This would obviate the necessity of specials in front of 

lots, or the tapping of the main. By placing stopcocks 

at the points A, and having suitable seals at proper inter¬ 

vals in the main, any portion of the main could be quickly 

isolated for tests or repairs, without Interrupting for a 

moment the flow of gas in any of the houses supplied 
from It. 

All things considered, there really seems to be no reason 

why vitrified clay pipes cannot be used, with satisfaction 

■ind great economy, lor gas mains. There would appear 

to be no difficulty in making good, tight joints with ce¬ 

ment, as the bowls can be made exactly like those of 

^ast-iron gas pipe, with plenty of strength to withstand 

the calking in of the jute or other packing. We all 

know of gas plants whose cast-iron mains are laid with 

will be less, as will also be the leakage. It may be found 

best also to use ‘‘ring” pipe without sockets, and employ 

a pantacllnal, pitch, or other flexible joint. In any event, 

the possibilities for the reduction of the construction ac¬ 

counts of gas companies by the use of vitrified clay pipes 

instead of iron for gas mains seem too great and promis 

ing to be despised. 

Discussion. 

Mr. Shelton: I think Mr. Butterworth ought to be 

thanked for having brought out In practical shape a sug¬ 

gestion which la well worthy our consideration—even If It 

Is In opposition to my own scheme. I am proposing to 

use smaller tubes and so save expense; he proposes to get 

right down to the bottom of economy, and to use cheap 

earth tubes! There Is one point In which I do not agree 

with Mr. Butterworth, and that Is where he makes the 

statement that “Cast-Iron pipes arc more or less porous 

at ordinary gas pressures.” I cannot make myself believe 

that ordinary cast-iron pipe Is porous under any pres¬ 

sure that we ordinarily put on it. I have seen half a 

dozen lengths of pipe packed full of gas under very heavy 

presMire, which remained Just that way for weeks, yes, 

for months. If there had been any porosity that gas 

would have worked through, and the pressure gage would 

have shown a gradual fall In pressure. But the pressure 

stayed to the end as It was at the beginning, even 

fluctuating from day to day according to the temperature 

and the contraction and expansion Inside; thus showing 

the absolute tightness of the pipe at that pressure with 

gas. The detail is a small one. but I did not like, by not 

mentioning It In passing, to let that statement go unques¬ 

tioned. It seems to me the principal objection to the 

lire of clay pipes would be their greater liability to break 

age, under conditions of long span, occasioned In strejt 

work by sewer people. In laying conduits, and by other 

contractors working In the street. While by care and 

watchfulness, and by proper going over them In the first 

place, and with caution, that trouble can be very largelv 

reduced, still I think that Is one of the practical points 

that will have to be somewhat carefully guarded agalns‘ 

A short time ago. in the East, a proposition was made to 

manufacture glass pipe. I do not understand that any¬ 

thing was done with It, except to “put the company upon the 

market.” Glass Is, of course, a perfect protection against 

electric currents; It is clean. It Is very strong, and, with 

I roper machinery, a low grade could be made compara¬ 

tively cheap. The service connections that I proposed as 

usable with that I Imagine would also apply to sewer 

pipe connections. I proposed to make a small Indenta¬ 

tion every 3 ft. along the length of the pipe, with a boss 

around each, so that with a chisel one could break 

through the glass and could make a hole for the service 

connection. One could connect the service pipe at that 

point by putting in something like a nipple with lock 

nuta and washers or cement between. I will steal a little 

bit of Mr. Butterworth’s thunder In winding up by saying 

that I have known clay pipe to be in use for gas down 

our way for some time. 

TESTS OF THE LAKE STEAMER “PENNSYLVANIA" 

FITTED WITH WATER-TUBE BOILERS AND ME¬ 

CHANICAL STOKERS.* 

The “Journal of the American Society of Naval 
Kiigineer-s,” for August, 1899, contains a report by 
Lieuts. B. C. Bryan and W, W. White, U. S. Nary, 

*Abslract of a paper published In the Journal of the 
•American Society of Naval Engineers for August, 1899. 

of a series of tests of the steam machinery of the 

freight steamer “Pennsylvania.” recently put into 

service on the Great Lakes. The report is of un¬ 

usual Interest to marine engineers, for the reason 

that it is a record of a test of the first installation 

that has ever been made, so far as we are aware, 

of water-tube boilers fed by mechanical stokers 

on a steam vessel. The results of the tests appear 

to have been eminently satisfactory in every re¬ 

spect. After many years of experiment and strug¬ 

gle the water-tulx' boiler has now secured a suv 

foothold in the marine service, being now general¬ 

ly adopted In the most recent war vessels of many 

nations, and having made an excellent beginning 

in the merchant m.arlne. especially in the freight 

steamers on the Great Lakes. The next improve¬ 

ment in marine practice, for which the world is 

waiting, is the introduction of mechanii-al stokers 

to feed these boilers. The advantages to be gained 

by their use, viz., saving of firemen’s labor, burn 

ing of smoky gases and consenuent saving of fuel 

are well known, and the results of the test indleat. 

that there Is no difficulty in operating them. The 

following is an abstract of the report 

The tests were made primarily for the purpose of observ¬ 

ing generally the practical adaptability and working of un 

derfed Rtokera fas manufactured and Installed by the 

.American Stoker Co.) to boilers of sea-going vessels, cape 

clally with a view to determining the economic results 

where (as was the case on the “Pennsylvania”!, an In¬ 

ferior grade of slack coal is used. The particular coal 

handled on these trials was from the Essen mine in 

Western Pennsylvania. It contained a large percentage of 

refuse, and therefore afforded an excellent opportunity of 

illustrating any superiority In stoking which a mechanical 

device would give over hand-firing. A test of a sample 

of the coal used gave, by a Mahler bomb calorimeter, 11. 

790 n. T. 1\ per lb. of dry co.al. Advantage was also 

taken of this occasion to ascertain the relative cost of 

operating all steam machinery Installed as an Integral nr 

necessary part of the stoker equipment, and to measure 

the steam consumption of the main engine under various 
conditions, as well as In determine the economy of several 
of the Independent auxiliaries. 

General nescriptlon.—The vessel which la of steel through- 
out, and recently put Into active service, was built by the 

Cleveland Shipbuilding Co. for carrying freight on the 

Great Lakes. All hull plates are lapped and double riv 

etedalongthealdes.and treble riveted at the ends. The frani 
ing is of channel hars. The upper deck alone extends 

the entire length of the ship, the Interior of the hull being 

strengthened by longitudinals, beams and partial alhwart- 

shlp bulkheads. The engine and boilers are placed at the 

extreme after end of the vessel. One athwartshlp coal 

bunker Is located Immediately forward of the forward boil¬ 
er-room bulkhead. Quarters for the crew are In the bow. 

and between these and the forward coal-bunker bulkhead 

the space Is utilized for 13 large hatches, equally spaced, 

being provided for ease In loading and discharge. The 

principal dimensions of the hull are as follows: 

Length between perpendiculars . 4.K) ft. 
I,ength over all . 4r;o •• 
Beam (molded) . .qo “ 
Draft, (deep) .!.!!.' IS “ 
Displacement, In tons of .32 cu. ft at IS ft. draft. lO.l.VI 
Displacement, per In. draft.* In tons of 32 eu ft. 4!) 
Co-efficlent of displacement—block. .S.3 
Co-efficlent of displacement—midship section... .8." 
Katlo to rectangle—midship section. .;).s;i 
L. W. L. co-efficlent at 16 ft. draft. .S!)** 
Double-bottom water-tight compartments. 12 

•At 14 ft. 6 Ins. draft. 

Engine.—The main propelling engine is of the vertical, 

direct-acting. Inverted, jet-condensing, quadruple-expan 

slon type, designed for a maximum horse-power of about 

I.CiOO. One piston valve, actuated by a Joy valve gear. Is 

fitted on the side for each of the high, first and second In¬ 

termediate-pressure cylinders. The low-pressure valve 

Is a double-ported slide, placed on the after side of the 

cylinder, and operated by eccentrics and a double-bar 

Stephenson link. All cylinders are unjacketed. Cheap¬ 

ness In construction Is a chief characteristic In the design 

of the main engine. The framing and bed-plate are of 

cast Iron, and all principal bearings consist of a cast-steel 

or cast-iron shell lined with white metal. Brass for bear¬ 

ings, or in fact for any purpose, is avoided wherever prac¬ 

ticable. The principal data of the engine are as follows: 

Number of cyllnder.s 

Diameter of cylinders ... I 1st I. 
1 2d I. 
I L.-P. 

P. 
P. 

.... 4 
VM l(i s 

36^ “ 
no 

stroke.. 40 “ 
fH.-P. (one) . 12 “ 

Diameter of piston valves ( 1st I. P. (one) . 16 “ 
I 2d I. P. (one). 22 

Slide valve L.-P. double ported, ports (’4) Ins. long by 
2*4 Ins. steam and 4% ins. exhaust. 

Diameter of piston rods.. 4\ “ 
Length of connecting rods (between centers).... 9 ft 
Least diameter of conectlng rod. r>'.« Ins 

I H.-P. to Ist I. P.3 ft. 8 “ 
DIs. bet. cylinder centers let I. P. to 2d I. P... .3 “ H '• 

I2d 1. P. to L. P.4 “ 9 “ 

Order of cylinders from forward' (1) H.-P,, (2) 1st I P., 
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(.‘i) 2<1 I. r., (4) L. P. Sequence of cranki: H.-P., 2d 

1. P , 1st I P.. L -P. The K.-P. and 1st I. P. are at ISO*, 

as are the 2d I. P. and L.P., the former belnx at right 

ancles with the latter. There is a counterbalance on after 

crank weh to balance extra weight of L. P. piston. The 

crank shaft is 11 Ins. in diameter. Crank pins, llVi ins. 

In diametqr by 11 Ins. long. I..engtb of crank-shaft bear¬ 

ings (from forward). It) Ins., 16 Ins., 16 ins., 22H Ins. and 

16 ins. Thrust bearing, .1 horse-shoes; collsrs on shaft, 

1!)<4 Ins. and 12 Ins. diameter, 3 Ins. thick, spaced !S>4 in*- 

apart; after end of thrust has line-shaft bearings 11 ins. 

long. The stern bearing has one lignum Title bearing at 

after end, length, 3 ft, 6 Ins. Total length of shafting In 

vessel, 48 ft. 7% Ins. There Is one vertical ]et condenser. 

Hollers.—Steam la supplied by two boilers of the Babcock 

ft Wilcox water-tube marine type, built for a pressure of 

2. V) lbs. Bach boiler Is D ft. 3 ins. long. 12 ft. 6 ins. wide, 

add 16 ft 8 Ins. high, containing .*{.)M)t) sq. ft. of heating 

surface and suitable for 65 sq. ft. of grate surface. 

Weight of boilers dry .145,860 lbs. 
Weight of water contained. 33,492 ** 

Total weight of boilers and water.179,352 

Bach boiler consists of 18 sections of straight, knobbled 

charcoal-iron tubes placed at an inclination of 15* with the 

horlxontal, and expanded at their front and back ends into 

wmught-steel staggered headers. The front headers are 

connected at their upper ends to a steam and water drum, 

and at their lower ends to a blow-off connection or mud 

drum by tubes 4 ins. in diameter expanded Into bored 

holes. All steam-generating tubes are 2 ins. in diameter. 

No. 10 H.W.O. in thickness, and 7 ft. 3 ins. long, the con¬ 

necting tubes being 4 ins. In diameter and No. 6 B.W.U. 

in thickness. The sides of the boilers are formed by 2-io. 

tubes Inclined the same as the generating tubes, but placed 

Pig. 1,—Water-Tube Boiler with Mechanical Stoker 
for Lake Steamer “Pennsylvania.” 

The Babcock d Wilcox Co., and the American 
Stoker Co., Builders of Boiler and Stoker. 

one above the other and expanded into straight manifolds 

or corner boxes. 

The furnace sides arc made up of four boxes of 5% Ins. 

square section, pressed from open-hearth steel plate %-ln. 

in thickness. They are placed at an Inclination of 15*, 

and conected at their ends by means of 4-ln. tubes to the 

corner boxes. These furnace boxes avoid the use of fire¬ 

brick side walls, and are of sufficient thickness to with¬ 

stand the wear and tear of the fire tools. Brick work Is 

used only in forming the bridge walls at the rear of the 

grate, which wall extends to the height of the lowest row 

of generating tubes. 

All headers and boxes are made of open-hearth steel 

piste, welded after forming. As the headers are staggered, 

the tubes are placed in groups of four, each group being 

covered by a forged-steel elliptical hand-hole plate. Into 

which Is welded a stud of l-ln. diameter, the plate being 

drawn to its seat by a forged-steel bridge and nut. and 

the Joint made on the inside of the header against an ellip¬ 

tical faced seat by a thin lead gasket. 
The steam and water drum of each boiler ia 42 1ns. in 

diameter and 14 ft. 10 ins. long over the bumped heads. 

The shell is of open-hearth steel 19-32-in. In thickness, 

the heads being tSa-ln. In thickness. All longitudinal 

seams are butted and strapped, and have six rows of 

rivets. 

Stokers and Blower.—Three mechanical underfed stok¬ 

ers* are fitted to each boiler. These were installed by the 

American Stoker Co., and each consists essentially of a 

centrkl magaxine, a coal hopper, a screw conveyor or 

worm, a wind box, cast-iron tuyeres or air blocks, and an 

independent steam motor fop driving the conveyor shaft. 

The rate of feeding coal Is controlled by the speed of the 

motor, which has a reciprocating piston working a cross¬ 

bead to which is atached suitable link connections operat¬ 

ing a rocker arm having a pawl mec..anl8m actuating a 

ratchet wheel secured to the conveyor shaft. Coal thrown 

in to the hopper is continually fed by the conveyor or 

screw into the central magaxine of the stoker, being grad¬ 

ually forced upwards, overflowing finally the tuyere 

blocks. Through these latter air Is supplied by a blower, 

installed for the purpose, there being openings towards the 

central magazine, as well as on the opposite side. The 

gradual beating of the coal, in Its upward course, re¬ 

leases the volatile gases, which are burned by air issuing 

from the Inside of the tuyere blocks. A sort of coke is 

thus furnished to the dead grates at the sides of the sto¬ 

ker, the air for the combustion of which is supplies by 

openings on the outside of the tuyere blocks. No air en¬ 

ters from the ash pit. At the side of each stoker is lo¬ 

cated a cleaning door. Through these the fires on the 

dead grates are frequently sliced, and the non-combustible, 

in the shape of vitrified clinker, periodically removed. 

These doors provide means, also, of furnishing coal to 

the furnaces in case of accident to the stoker motors. 

The weight of each stoker complete, as fitted on the 

“Pennsylvania,'' is about 3,500 lbs. 

Air is supplied to the wind boxes by one Sturtevant 

blower having a central duct with branches to each stoker. 

The fan is 60 ins. In diameter, 21 ins. in width at the per¬ 

iphery, and driven by a two-cylinder, simple, double-act¬ 

ing engine, with cranks at 180*; the cylinder diameters 

and stroke are, respectively, 5 and 4 ins. One piston 

valve controls the admission and emission of steam to 

both cylinders. 

Description of Tests.—In all, eight tests of the main 

engine were made, of which the first five were each of six 

hours' duration. Those covered by tests No. 1, No. 2 

and No. 5 (Table II.) are similar, and representative of 

the usual power developed under ordinary steaming con¬ 

ditions of The vessel. Test No. 3 was made with almost 

maximum HP. cut-off; test No. 4 cutting off very nearly 

as short as the HP. valve gear would permit. Tests No. 

6 (a, b, c) of three, two and one hour duration, respect¬ 

ively, were undertaken with the sole aim of ascertaining 

the economy of the main engine when working under re¬ 

duced boiler pressures. The economy of the engine, as 

shown by these tests, is not strictly comparable, one 

with another, on account of the Irregular operation of 

the air pump, causing, as will be seen from an inspec¬ 

tion of the tables, considerable variation In the vacuum 

obtained on the different tests. A more satisfactory com¬ 

parison would have been possible bad the vacuum carried 

been about the same at all times. 

Previous to beginning the above tests the dead plates 

of the furnace fires were thoroughly cleaned of clinker. 

The same operation was repeated about an hour before 

each test ended, particular attention being given to have 

the fires, as nearly as could be judged by the eye, in the 

same condition at both the beginning and end. Each 

test was begun and finished with the stoker hoppers en¬ 

tirely filled; coal fired during the interval covered by the 

test was accurately weighed on a platform scales. 

Apparatus for Weighing Feed Water.—During the tests 

all water fed to the boilers was delivered by the air pump, 

through a 5-ln. pipe connection to the overboard discharge 
of the (jet) condenser. Into the upper of two tanks In the 

engine room, which latter were specially Installed for the 

tests. The upper tank was mounted upon platform scales, 

and water fiowing into it could be regulated or shut off, 

as desired, by means of a valve. Each tank of water, 

after weighing, was dropped by gravity to the lower 

tank, from which a suction pipe, of about 8 ft. in length, 

led to the feed pump. 

Graduated wooden scales were secured between the 

glands of the boiler water-gage glasses, and the height 

of water read at the beginning and end. and at hourly 

periods, as the tests progressed. A correction (amounting 

to 192 lbs. per in. of height) has been applied (or differ¬ 

ences of level In order to fix the true weight of water 

evaporated. All tests began with the lower or feeding 

tank full and ended In the same way. 

Quality of Steam.—A Barrus throttling calorimeter, at¬ 

tached to the main steam pipe near the horse-power cyl¬ 

inder, was used to determine the quality of steam supplied 

by the boilers. The moisture in the steam, as figured, 

after making due allowance (or condensation in the in¬ 

strument, was so infinitesimal as to be entirely negligible 

in the final results. The assumption was made, there¬ 

fore, that dry steam was furnished during all the testa. 

Steam Used by the Auxiliaries.—The method adopted to 

determine the amount of steam used by the auxiliary 

machinery was to condense the exhaust steam therefrom 

and weigh the resultant water. This condensation was 

accomplished by means of a cylindrical exhaust feed¬ 

water heater, of the surface-condenser type, containing 

'Descriptions of this type of stoker were published in 
Engineering News of July 25, 1895, and Jan. 2, 1896. 

Vol. XLII. No. 14 

38 2-ln. tubes 9 ft. long. The feed water, on It.^ p,th 
to the boilers, passed through these tubes and cor ’ i 

the exhaust steam from the auxiliaries, which » . 

rected Into the shell, and at the same time elevate 1 iti 

own temperature proportionally. In order to redu •>,. 

temperature during the tests, the drain from th- .-n 

of the feed beater was led to a coil contained wr.;,,., ^ 

barrel, into which latter a stream of water from tie eot. 

side ran and overflowed into the bilge. A second 1. ,] 

mounted upon platform scales, finally received, by • v 

ity, the condensed exhaust steam of the auxiliarii^ \. 

soon as the weighing barrel was filled, the infloi» 

momentarily stopped, the weight taken, and tie: -hs 

condensed water rapidly discharged Into the bilg, >„ 

arrangement of piping was such that the feed coul; 

So " ^aa 

% 
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Fig. 2.—Cross-Section and Part Plan of Hull, Show¬ 
ing Position of Boilers. 

by-passed around the heater if desired. A communicatinn 

was also provided (or atmospheric exhaust by a suitable 

connection and valve, fitted between the heater shell and 
escape pipe. 

In touching upon the feed water, it may not be Irrele¬ 

vant to note the course of the feed water after leaving the 

heater. Instead of being delivered directly therefrom to 

the boilers. It was led to two horizontal cylindrical puri¬ 

fiers, one for each boiler, situated above and near the 

back of the latter. These purifiers contained settling 

pans lor the removal of the impurities and scale depo.^its. 

and here the feed water was further heated by the in¬ 

gress of live steam before finally entering the boilers. 

On May 28 three tests were run with the view of fixing 

the steam consumption of the fire-room blower and air 

pump, and incidentally the total steam necessary to oper¬ 

ate the several auxiliary pumps and steering engine, 

which were in use during all the tests. 

From the results of these tests, and a careful examina¬ 

tion of the total and hourly condensed exhaust steam 

collected and weighed, the speed and auxiliary machinery 

in use, a close approximation to the average steam con¬ 

sumption per hour of each auxiliary was found to be as 
follows: 

Steam consumption per hour, 
-lbs.- 

Auxiliary. Table Table Table Table 
1. II. HI. IV 

Air pump . 721 715 828 ei.") 
Feed pump. 487 468 595 
Bilge pump . 275 275 320 1»4(» 
Water-service pump .. 146 154 lot! l.'iO 
Auxiliary pump . 
Starboard dynamo ... 

330 
4^ 4^ 

Port dynamo . CTi 
Steering engine. 1‘25 i25 12.'. 
Fire-room blower. 622 692 725 550 

Total . .. 3,.377 2,909 3,229 2,0'28 

Test of Stoker Motors.—To determine the amount "i 

steam used in operating the stokers, the exhaust from one 
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away with receptacles for water In the Interior 

and the consequent danper from fn^eslns. 

The valve Is operated by the usual stem; hut 

Instead of locating the bearing and stuttlng-box 

In the standpipe, these are connected with the 

dome or top of the hydrant, and the standpipe Is 

practically unobstructed. This arrangement ii«M’s 

away with the liability of forming pockets for 

water in the standpipe Itself, and i>emiits coni- 

lilete drainage. To assist in the automatic and 

accurate centering of the standpipe, as this enters 

the casing, the bore of the latter is made tapering 

at the bottom, with <a rib forming a supi>ort for 

■ "Pennsylvania” Independent of the Main Engine. 
Diameter of cyl- 

Type. .-inders. Ins.-, Stroke 
H.-P. L-P. Water, ins. 

V’ertlcal, compound, simplex.. 7% 12 20 Ih 
Horlz., comp., duplex.plunger •> 10 r> 10 
Horizontal, duplex, plunger.. .. 8 4 10 

“ compound . 4 7 fi 10 

T.4BLE I.—Showing Auxiliary Machinery of Steamer 

Purpose. Make. 

Blake.' 
Blake.1 
Deane.1 

Sum' 
h.>r. 

Main air pump. 
Main feed pump. 
.Auxiliary feed pump .... 
Bilge pump . 
Water-service pump. 
Ballast pumps --- 
I'eck pump (forward).... 
Pynamo engines. 
Steering engine . • • ■ -- 
Windlass engine (aft)... 
Capstan engine (forward) 
Peek winches. 
Blower engine . 
■stoker engines . 

duplex 8 
" duplex .... 

Vertical, single-cylinder 
Horizontal. 2-cyllnder ., 

Buffalo Forge Co... 
, Cleevland S. B. Co. 
.riereland S. B. Co. 

Cleveland S. B. Co.. 
.Sturtevant. 
..American Stoker Co 

Horizontal. 2-cyllnder 
Vertical. 2-cyllnder . . 
Horizontal. 1-cyllnder 

ers. the loss in economy within limits due to Independent 

auxiliaries has been largely overcome. 

.As before stated, all auxiliaries on the “Pennsylvania” 
are Independent. Those that run regularly when the main 
engine la in operation, viz.; air, feed, hilge and water- 
service pumps, are of the compound type, and show fair 
economy in steam consumption per unit of power. The 
economy of other auxiliaries, except flre-room blower, 
dynamo and steering engines, is unimportant, since they 
are only periodically in operation and generally for small 
Intervals of time. 

Of the auxiliaries above mentioned, the dynamo en¬ 
gines—each of which consists of a single cylinder with 
piston valves—are apparently the most expensive In steam 
per I. ffP. developed. It is to be noted, too, that the 
tests show considerable difference in the economy of the 
port and starboard engines when carrying about the same 
load. This, no doubt, is attributable to steam blowing 
directly into the exhaust from faulty fit of the port en¬ 
gine piston valve. 

During the experiments the effect of Increasing the 
temperature of the feed water to about 22.">'’, or above. In 
the heater, was noticed to be detrimental to the efBclent 
action of the auxiliaries. At such times, on account of 
the excessive back pressure in the heater shell, much re¬ 
adjustment of the auxiliaries’ throttles was required, 
causing “kicking” of the various pumps, and necessitat¬ 
ing constant care. The upper limit of feed-water heating 
for thorough efficiency on the “Pennsylvania” seems to 
be about 200®, amounting to an average rise in tempera¬ 
ture of the water taken from the hot well of, approxi¬ 
mately, 9.5°. From the teats it is seen that this result 
is accomplished with the auxiliaries consuming about 
10.5% of the total steam generated by the boilers. The 
cost, therefore, of operating Independent auxiliaries in 
connection with an exhaust feed-water heater, as com¬ 
pared to attaching them to the main engine, when the 
above percentage is not exceeded, is only trifling, and 
more than offset by the many obvious advantages of in¬ 
dependent machines. 

led Into a barrel containing a previously weighed 
quantity of water and there condensed. Two tests, slm- 
il.trly made, gave 22.5 and 2.5 7 Ihs. respectively, or an 
Bveragc of 2.5.1 lbs., as the hourly consumption. For all 
stokers the steam used per hour would, therefore, amount 
to inS.fi lbs. 

The cost of operating all stokers and blower, based on 
the results, is found to be 4.29% of the total steam gen¬ 
erated. By reason of the blower exhaust passing through 
the feed heater, however, the actual net cost of the stoker 
Installation is equivalent only to 1.(18% of the steam made. 

Flue Gases.—The temperature of the gases, just after 
passing the dampers In the uptakes, showed, on several 
tests, an average of 75* higher than that Indicated at 
the base of the stack. 

Practical Working of Stokers.—During the entire trip 
the stokers worked satisfactorily. The coal, as before 
stated, was a cheap grade of slack. Fires on the dead 
grates were sliced at about 20-minute intervals, at which 
periods, also, any loose clinker was removed; each fire 
re.eived a thorough clinkering and cleaning every six 
hours. The steam required at all times was generated 
without difficulty, and. no doubt, with greater ease and 
economy than if hand firing had been employed. Only 
an extremely light smoke was observable during the 
ordinary working of the stokers. Practically, it may be 
said, the coal was burned smokelessly, except when the 
cleaning doors were opened, either for slicing or clinker¬ 
ing. At such intervals considerable smoke issued from 
the stack. A successful trial was made with the stokers 
stopped (blower running), demonstrating the feasibility 
of feeding the furnaces by hand, coal being supplied 
through the cleaning doors. 

Conclusion.—Engine.—From the results of these tests 
it is apparent that the steam consumption of the quad¬ 
ruple-expansion engine of the ‘'Pennsylvania” shows no 
economical gain over ordinary engines of the triple-ex¬ 
pansion type as now designed for pressures approaching 
2.50 Ihs. Several assignable reasons may be advanced 
as accounting for this. It Is probable, however, that the 
most cogent factor lies In the ratio between the first and 
final cylinders, which should have been larger for eco¬ 
nomical working at the horse powers developed at the 
usual speed of the vessel. 

.Auxiliaries.—The prevalent custom on vessels engaged 
in traffic on the Great Lakes has been, until recently, to 
attach all necessary auxiliary machinery operated in 
connection with the main engine (air, feed, bilge and 
water-service pumps), directly to It. Although not so 
convenient or satisfactory in many respects as compared 
with independent auxiliaries, this plan has unquestioned 
advantages in steam economy. With the general intro¬ 
duction of water-tuhe boilers, however, and the conse¬ 
quent practical necessity for Independent feed pumps, 
which. In turn, led to the installation of feed-water heat- 

V'ew of 
Valve Seating 

View of 
Section. Triple Slide 

An Improvement in Fire Hydrants. 

Loetser, Inventor; Cayuta Wheel A Foundry 

Co., Sayre, Pa., Manufacturers. 

the valve-seating ring. This ring is a sepaiaU' 
member, projecting below the rib mentioned, and 
is provided with a valve-seat, as shown; when the 
valve is closed this ring may be withdrawn witli 
the casing and replaced, when necessary, without 
other expense. The standpipe and easing art 
connected by the usual flanges and bolts; but the 
bolt-openings register so that the 8tandpl(>e and 
its nozzle can be turned in any desired relation 
with the main; and the operation of the flange- 
bolts forces the standpipe down upon the valve- 
.seating rings and binds this firmly between the 
standpipe and the casing rim. As dust might en¬ 
ter the casing through the considerable opening 
between the flanges, the caslng-rlm is sloped in¬ 
wardly and made slightly concave, to fit a similai 
rounding In the valve-seating rim. This forma¬ 
tion tends to shed any dirt down into the lower 
part of the easing, and al.so provides a roeklng- 
Jolnt which ensures a close contact of parts, even 
when the standpipe is drawn slightly out of the 
perpendicular by the flange-bolts. 

Above the plane of the valve the stem is pro¬ 
vided with a crosshead which is fitted with ter¬ 
minal notches engaging in vertical guides formed 
on the Interior of the standpipe. Below this cross¬ 
head, and inside of the valve-seating ring, is a 
collar which is al.so notched to fit the guides re¬ 
ferred to. This construction interlocks the stand¬ 
pipe and this ring, and enables the latter to h>- 
turned with the standpipe. To drain the standpip- 
a continuous drip-channel is formed around the 
valve-seating ring, connecting with one or mor*- 
openings through the easing Itself; and the ad¬ 
vantage of the several outer openings over a sin¬ 
gle one through the casing, is that if any one la ac¬ 
cidentally closed by dirt or tree roots, the others 
come into play. Attached to one end of the cross- 
head. and moving with it, is a slide, which closes 
the drip-port when the valve Is open, and opens it 
to drain the standpipe when the reverse la the 
rase. This cut-off slide is so arranged that even 
a slight movement of the valve-stem shuts the 
port and thus prevents the escape of water under 
pressure to the outside of the casing, with the po-s- 
sible result of undermining the hydrant. 

THE CAYUTA FIRE HYDRANT. 

The fire hydrant here illustrated was patented 
on Aug. 22, 1899, and is made by the Cayuta 
Wheel and EV)undry Co., of Sayre, Pa. Aside from 
the removable standpipe, for enabling the valve 
to be reached without digging up the hydrant, 
the chief claims made are as follows; The auto¬ 
matic adjustment of the valve in its seat; an im¬ 
proved drip-device; the ability to turn the flre- 
nozzle in almost any desired relation with the 
main, and an arrangement of parts that does 

TABLE II.—Summary of Tests of Machinery on Steamer “Pennsylvania.” 
. 1 2 3 4 5 Ca 6b 6c 
.May 28* May IK). MaySO- May 3P June 1* r— -June 1.-, 

31 ’ 
DuraUon of test, hours. 6 6 6 6 6 3 2 1 

boiler pressure, gage. 242.0 244.2 240.8 245.3 245.0 197.4 129.8 108.3 
.Main engines: Steam pressure at engines, gage... 239.4 238.1 237.2 241.8 241.8 193.4 125.8 104.3 
p.lfu . 24.35 23.56 22.73 22.71 23.67 23.40 21.60 21.16 
Cut-off in H.-P cylinder... . 0.644 .658 .798 .542 .656 .656 .656 .656 
M. E. P, reduced to L.-P. cylinder. 31.48 31.70 36.93 26.24 32.01 25.71 15.59 11.87 
Kcvolutions . 77.3;} 74.45 79.44 9^.34 73.74 ^7 49 54 92 44 93 

fJa ...1,206.71 l,lti9.77 1,455.04 862.78 1,168.88 SSS.S? 394.94 264.89 
reea eater. Avg. temperature leaving heater, °F. 222 213.2 219 2*26.5 181.5 200 1 217 218 

Tota^l Ibsj Fed to boilers.m.dSl) IHl.LJO 146,089 89,.566 98,0‘26 45,937 18,390 7,616 
Lsed by main engines .. 103,501) 100.167 125,711 76,351 . 38,818 13,630 6,.503 
V'Sed by auxiliaries and stoker engines_ 18,9.50 1.5,!)(») 20.378 13,215 . 7,119 4,760 2,312 

Lbs. per hour-main engines-total. 17,252 16,694 20,952 12,725 . 12,9.59 6,815 5,3a5 
-Main englne8--per I. HP. 14.30 14.27 14.40 14.75 . 15.12 17.26 20.02 

Aiixillarie^otal ..3.155.0 2,661.5 3,3!)6.3 2,202.5 . 2,373.0 2,380.0 2,312.0 
Per I. HP developed by main engines- 2.61 2.28 2..53 2.55 . 2.77 6.02 8.73 

Total ^r I. HP. developed by main engines... 16.91 16.55 16.73 17 .50 16.77 17.89 23.28 28.75 
Lxhaust steam actually sent to feed heater®. 14.78 1.5.02 13.08 13.83 . 10.5!) 17.41 18.79 
Total steam used by aux. mach’y in operation, % 15.46 13.75 13.95 14.75 . IS-.V) ‘25.88 30.36 
coal: ToUi, lbs. .. 14.400 14,200 18,000 11.800 14,750 . 

Per cent, of moisture. 3.3 3.3 3.3 3.3 3.3 . 
Total, dry, lbs. . 13,925 13,731 17,406 11,411 14,263 . 

dry, per hour, lbs. 2,321 2,289 2.901 1,902 2,377 . 
__ per hour for I.HP. for main engines 1.6.5 1.69 1.72 1.88 . 

per hour for all machinery In use.. 192 1 9*t l.Oft 2.20 2.03 . 
Uefuse: Total .. 2.183 2,575 .5,800 2,463 .1.. 

Per cent. In dry coal . 15.68 18.75 21.83 21.58 . 
water evaprtd.pr lb.: Dry coal—Actual conditions 8.79 8.46 8.39 7.85 8.25 . 

.. “ “ From and at 212* 9.24 8.97 8.85 8.21 9.02 . 
“ Combustbl.—Actual condit’ns 10.43 10.41 10.74 10.01 . 

From and at 212° 10.96 11,03 11..52 10.74 . 

***1'*®** It* per cent of total steam used for all purposes. 
^e'Kbt of coal used unreliable. •Auxiliary water exhausted to atmosphere by blower er«u:tl 

hours f t around gland of feed pump during teet equal 396 lbs. 'Total feed water wdghed only during flve- 

Number of test 
Date (1899) .... 
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'rile fiirt (hat lU’W I'rtll.s make a roadbcil moiv 
noisy in oiirratlon than rails which have been In 
service loiiK cnouKh to h«‘ worn smooth, was re¬ 
ferred to by Mr. Allen Stirling. M. Am. Inst. M. E.. 
in a recent discussion upon the a<lvantaKes of 
heavy rail sections before tbe American Institute 
of MiniiiK EiiKlneers. We quote bis remarks as 
follows: 

When the elevated lailroadH in New York city boKan 
to be operated, the nuise from tbe rails was terrible—so 
bad that 1. a* the superintendent, was called before the 
Orand .lury to answer the rharRe of malntainliiE a nul- 
*anee, and narrowly escaped an Indictment for that of. 
fence. Those who resided here at that time must remem¬ 
ber the extraordinary noise produced by our trains 
III passliiE ovet the elevated structure. llut 
this noise Kcadiially subaldt'd; and we Rot in many 
•piarter* the reputation of inibllc benefactors, for hav- 
iiiR Hklllfully abated the nuiaance; whereas. In fact, the 
amelioration was larRely due to the RinoothiiiR of wheels 
and rails by use Our rails were rough when new, and so 
were our wheels (thoiiRh they were steel-tired Allen 
wtiei'Is); but the effect of dally wear upon taith was a 
niurk<>d Improvement In this respect. 

.Many of otir readers who witnessed the openi- 
tlon of the Intramural Klevateil Railroad at 
the ('hii'iiKo Exposition in ISlKI, will recall how ex¬ 
tremely noisy it was. and doubtless similar ex¬ 
periences will be recalled In connection with the 
openlnK of other roads. We do not recall, how¬ 
ever, that this effect of the smoothing: of the rails 
by wear has ever before been noted In technical 
literature. 

Ear Kreater progress seems to have been made 
in the manufacture of gas and the utilization of 
its by-products than in Us distribution. Two plans 
designed to reduce the cost of distribution were 
presented at the recent Milw’aukee meiding of the 
Western (las .Association. Mr. F. 11. Shelton, oi 
I’hiladelphla. suggested that the gas be distrib¬ 
uted through smaller mains, by using higher pres¬ 
sures. while Mr. Irvin Hutterworth, of Columbus. 
(I,, I'biborated a proposal made by Mr. Henry E. 
lioherty. of Madison. WIs., to substitute vitrified 
. lay for iron gas mains. The two papers, slightly 
condense.l, are reprinted In this Issue. The use of 

smaller mains and higher pressures seems to be 
better supported, both by precedent and argu¬ 
ment, than the substitution of clay pipe. The dif¬ 
ficulty of making tight sewer pipe Joints is only 
too well known by those engaged In municipal 
work. To be sure, ordinary gas pressures are very 
low, but the serious trouble frequently experienced 
with the infiltration of ground water through 
sewer pipe Joints suggests dlfllcultles from that 
source besides the possibility that in dry weather 
gas would escape, where water had been flowing 
in during wet weather. Then, too, sewer pipe 
breaks easily and is not readily tapped for service 
connections. The plan of a wrought iron rider or 
feed pipe for services lessens this objection, but 
adds quite materially to the expense. In fact. If 
the rider or feed pipe of wrought iron is to be pro¬ 
vided, why not make It of a little better quality, 
if need be. and perhaps a little larger, and put it 
under pressure, as Mr. Shelton sugge.sts? One of 
the objections most likely to be raised to the small 
mains and higher pressures is the increased leak¬ 
age which might result; but it seems quite possi¬ 
ble to decrease rather than Increase the leakage, 
simply by putting a part of the cost of the larger 
pipe into a high class of Joints for the smaller one. 

It Is no easy matter to get a tight lead or cement 
calked Joint, especially on the larger sizes of pipe, 
but with smaller pipe, wrought iron might perhaps 
be used exclusively, with screw Joints, supplement¬ 
ed by special measures to prevent leakage, if 
deemed advantageous. 

.As most of our readera will have learneil from 
the newspapers by the time this issue reaches 
them, the sentence of Captain Carter was ap¬ 
proved by the I’resident on Sept. I’ll. The oftlclal 
statement of the sentence corresponds substan¬ 
tially with that already published In these col¬ 
umns, viz., five years’ imprisonment, t>!MI fine, 
and dlsml.s.sal from the army, with the publication 
of the details of his crime and punishment in the 
papers “in and about the station and the State 
frrtm which the accused came, or where he usu¬ 

ally resides.” 
We commented so fully upon this case in our Is¬ 

sue of Sei)t. 7, that It is needful to say little more 
at this time. The attempt on the part of Carter’s 
attorneys to mislead the public into the belief that 
their client is an Innocent victim of persecution 
has failed, as it deserved to fall. He has had ev¬ 
ery opportunity to clear himself, first, before a 
hoard from his own corps, and later, before a gen¬ 
eral court-martial; and the delay In the execution 
of his sentence, .ind the patient hearings given by 
the I’resldent ajul his advisers to repeated appeals 
from his attorneys for a disapproval or revision of 
his sentence, have been such as have never been 
before extended to any culprit after conviction by 
a court-martial In the whole history of the Oov- 

ernment. 
Regarding his letter, which was published in 

these columns last week. It se.-ms needful to add 
one comment to those already made. His slurs 
against his successor. Captain (Illlette, and his 
former assistants. Messrs. Ol-seler, Twiggs and 
Cooper, deserve severe condemnation. These men 
are all engineers of intelligence, ability and repu¬ 
tation. They had nothing whatever to gain by 
the testimony which they gave against Captain 
(’arter. On the contrary. Captain (Illlette, in par¬ 
ticular. put at risk his own reputation and official 
position; for hail the prosecution failed to convict 
Carter there can be no manner of doubt that that 
officer, with his wealth and Influence and wide 
circle of friends, would have been able to retal¬ 
iate moat erfe<’tively. Captain Olllette has per¬ 
formed a very hard, disagreeable and dangerous 
duty. In whose performance there was neither 
glory nor the hope of reward, and he deserves 
public credit for it. Many an engineer in a similar 
position would have turned back from such a task 
and argued that it was none of his business what 
his predecessor had done. It is fortunate for the 
country that Captain (illlette did not take that 
view of his oath to defend the United States and 
its Interests. The prose<'utlon, which was Initiated 
through his disclosures, and whose final result we 
have Just recorded, has cleared the air. Captain 
(’’arter’a fall is a salutary warning to every man 
In a similar responsible position not to dally with 
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temptation; and as we said In our issue f g,. 
7, we repeat; that It would be a gain for h*, 
tlon if every man accused of falsity to tru ,,J,] 
be tried by a court so competent to sift _ 
and determine the truth as that which 
upon the case of Captain Carter. 

A COMPARISON OP HAND AND MACHINE PRODUTION 

In lN5t4 a Joint resolution was passed i,, , ,,| 
gress authorizing the Department of La ,,, 
undertake an Investigation of the effect of t 
of machinery upon the cost of production, .if 
the relative productive power of hand an 1 •„ 
chine labor. The results of that invest...,a',!,' 
have Just been turned out of the (Jovon- ncm 
printing office in the shape of two tm kv 
volumes, in which. It is safe to .say. is pn s at. 
a far greater fund of information upon this suh- 
Ject than has ever before been gathered 

In the original resolution, the Commission.., ,4 

I.,abor was requested to ascertain the efi.. t ,,f 
machines operated by women and children nj,,,,, 
rates of wages, and also as to whether changes 
in the cost of production are due to a lack or sm- 
plus of labor or to the use of labor-savitig ma- 
chlnery. Commissioner Wright, in his re|„,rt 
however, points out that statistics can give n . d,’ 
rect answer to questions of this class, and on. 
fines his effort to showing what machines imve 
done to reduce the cost of production. 

At the outset, it is explained that the teims 
"Hand” and "Machine” production are not us.,| 
in their strict sense, since hand operations cuti-r 
to some extent into even the most modern sy.st,nn> 
of manufacture; while all hand production, on 
the other hand, in even the crudest arts. Is ai i,-.i 
by the use of tools which are. strictly speaking 
machines. What Is really compared, therefor.- 
Is modern manufacturing methods with ,sii. h 
methods us obtained in the days when woik was 
performed by hand tools, and human skill .m.i 
muscle carried on their dally task unaiile.i h.\ 
power-driven machinery. 

Securing the data for the modern system of pro¬ 

duction was an easy task; but to obtain reliahl. 
data for hand production processes was very dif¬ 
ficult. It was often necessary to hunt up em¬ 
ployers or workmen who have now ndired from 
active life, but had once been eng.iged in making 
the article in question by the old hand method, 
and to consult their recollections as to the nedh- 
ods used. The result, however, has bei ii the col 
lection of a great amount of information whidi a 
few years later it would be forever imp.is- 
slble to secure. It is a fact, not often roaliz-d, 
that it is the half-century now closing which has 
witnessed the displacement of hand by ma< him 
production. The "factory era.” It is true, began 
much earlier; but at the middle of the century tin 
old hand processes were still in use to a very larg> 
extent. It is since that time that the overwh-lin¬ 
ing superiority of machine production has he, n 
established, with the effect of driving the old h.iml 
processes entirely out of use. If. then, authenti, 
data was ever to be secured regarding the ,dd 
handicrafts wl^lch have now been abandoned, it 
had to be done during the lifetime of the pri-s.'iii 
generation. 

The investigation is classified under the he.td-^ 
of Agriculture, Manufactures, Mining and Trans¬ 
portation; but as would naturally be expected, th, 
bulk of the work is devoted to manufactures. ’I'ti.- 
saving of time in agriculture, however, is h.irdls 
less marked than In manufacturing operati.ms 
Thus to produce and harvest an acre of corn liy 
the methods in use in the ’5tt s is shown to hav 
required 18’47;i hours of labor, as compare,! with 
27 hours when the work is done by the machinery 
of the present day. An acre of wheat required t!l 
hours’ labor in l.SIW), as against only hours’ la 
bor in ISOfi. To harv’est an acre of hay required 
21 hours’ labor in 1850, and only 4 hours’ lab->r 
In 180,5. 

Turning to manufactures, we find a comparison 

of the old wooden moldboard plow compared with 
a modern iron plow. To produce one of the old 
fashioned plows required no less than 118 houi.< 
of labor, while the modern plow costs only IV'i 
hours. In the brick-making industry, handwork 
amounted to ’2i» hours per M., as compared with 
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Tii hours by machine. About the same propor¬ 

tionate savlnB was made in the manufacture of 

t.Hvlnt? brick and of sewer pipe. 

In the textile Industries. 9-wlre b..dy Hrussels 

carpet was woven on hand looms In with a 

labor expenditure of -C-CM hours per yd. The .«ame 

arpet Is now woven on power looms, with only 

a half-hour of labor per yd. Cotton sheet ins was 

made from the raw cotton by hand In IStMl with 

(Ki.*, hours of labor per 500 yds. In 1«)7 a mod¬ 

ern cotton mill turns out the same etoods with only 

hours of labor. A large part of the labor con- 

<uni.-d In the modern process is chargeable to 

hand manipulations still In use. Taking up the 

different operations Involved In the production we 

find the most remarkable contrast In the card¬ 

ing Here the ratio of the carding machine to the 

hand cards was 4.140 to 1. In other words. It 

would require a man l.OSO'a hours, or nearly S 

months, working 10 hours per day. to card the 

cotton for 500 yds. of gingham, while with ma- 

. hines he could do the same work In 2S.7 minutes. 

In spinning, the ratio in favor of the ma*'hlne wa.s 

Mbout 20<l to 1; In reeling It was :$.50 to 1; In 

weaving, it varied In different mills from 11 to 1 

to 110 to 1. 
Turning now to manufactures of Iron and steel, 

we find that flies are now made with about one- 

third the hours of labor thiit were employed by 

hand workmen in 1S72. A rllle barrel to.ik OS 

hours' time of a hand workman in 1.S57. attd It Is 

now made with 5% hours of labor. Half-Inch 

bolts (1 Ins. long with nuts are made by hand at 

the rate of .5<NI In 411 hours, while by machinery 

the same product Is turned out with only S hours’ 

labor. In the manufacture of Iron pipe, Umi ft. of 

1-in. lap-welded pipe cost S4's hours of labor In 

IS.”..", while the same product was turned out with 

less than ." hours' labor In 1S05. 

In lumber manufacture, the old-time method 

was to saw the logs into boards with whip s.iws, 

a method still practised In some remote and Inac¬ 

cessible regions. To saw KKl.lKk) ft. of white pine 

boards by this method in 1K54 took no less than 

hours of work. A modern saw mill turns 

out an equal product with a labor expenditure of 

but 2711 hours. In ISl.’l Iron cut nails were made 

by hand, with a labor expenditure about lllO times 

as great as that required to produce an equal 

quantity of cut nails in a modern factory. 

In quarrying, the modern compressed air drlil 

can put down ItO holes IS Ins. deep and ‘2' j Ins. 

diameter in granite rock, with 14 hours, 50 min¬ 

utes of labor. The same task woubl require Ml 

hiuirs’ labor with hand drilling. 

Krom these few illustrations seleeted from the 

large number of industries covered In this ex¬ 

haustive report, some idea can be gained of the 

great revolution which has come about In the civ¬ 

ilized world iluring the past half-century through 

the spread of labor-saving machinery. 

In studying the economic effect of this change, 

it must be remembered that the displa<-ement of 

labor Is by no means so great as appears on the 

sill-face, since the labor employed in making the 

machinery Is not taken into consideration, and 

this partially offsets the loss of employment by 

some of those who were employed In the hand pro¬ 

cesses of production. Kven with this correction 

made, however, the total atnount of labor required 

to produce a given quantity of any product by 

modern machinery and methods Is but a small 

fraction of that required by the old hand pro- 

l esses. If, then, the volume of proiluction were a 

llxed amount, the demand for labor would be 

greatly reduced, and loss of enqiloyment, with Its 

attendant suffering, would result, and has re- 

.sulted in many industries. In most cases, how¬ 

ever, the decreased cost of production consequent 

upon the Introduction of labor-saving machinery 

has led through competition to a lowering of the 

selling price, and an Increased demand for the 

product, which has so Increased the volume of 

production as to make the final result a large in- 

i rease in the total demand for labor. In this 

way, labor-.savlng machinery has beneflteil labor, 

for It has not only enormously decreased the cost 

>r food, clothing, and of all the necessities ami 

luxuries, but it' has so Increased the productive 

power of the laborer as to make possible the pay¬ 

ment of higher wages than were ever dreameil of 

in the days of band production. 

In this connection, however. It Is of Importance 

to note that the benefit to labor, and. for that 

matter, to the world at large, from the use of la¬ 

bor-saving machinery can only take {dace If the 

selling price to the final consumer is reduced bv 

reason of the ilimlnished cost of production. If 

through the restraint of com|ietItlon hv the great 

modern aggregations of capital which are cur¬ 

rently called trusts, the Introduction of labor-sav¬ 

ing machinery goes on without de<q-e,ase In the 

cost of the product. It Is apparent that there can 

be no Increase of demand, and no new labor em¬ 

ployed to offset that which Is rendered idle. 

Viewed In the large way. no Intelligent man can 

doubt the enormous benefit that has .accrued to 

all classes In all civilized lands through the prog¬ 

ress of Invention and the development of labor- 

saving machinery. It Is equally true, however, 

that a fair share of the gain from all such Im 

provements must be made effective In a reduction 

of the cost to the final consumer, or else the gain 

win only result In the enrichment of a single set 

of men. and In hardship and suffering to a much 

larger number through the loss of employment. 

LETTERS TO THE EDITOR. 

One Reason lor the Great Consumption of Water by 

American Cities. 
sir: The enclosed clipping from the New York '•T.mes" 

may Interest yoiir readers. This la the kind of thiin: 

tl1.1t Is going on beneath the soli on which we live. It is 

one ease out of n hundred thousnnd. aeeidi utally come 

to light. It Is going on and continuing whenever water 
is not watched and ireasured, now as In the pa.st Thus 

it was In ancient Rome; thus it Is along the banks of 

the Rrle Canal, and in the streets atid houses of Man 

hattan and other cities. Yours, H C. 

New York. Sept. SI. ISIIP. 

(The clipping enclosed Is given below. It re¬ 

minds us of the stixtement made to us b.v on.- of 

the most prominent canal advocates to the effect 

that the canals could not be abandoned by the 

State because the |)eo{)le all tilong their lin.'s had 

built up various Industries which were de- 

{•endent on the canal for water sujipl.v and water 

{lower. Such use of the State’s water has b -en 

winked at so long that those who have practiced 

it have come to consider that they have a legal 

right to use the water, and the lase cited below is 

an excellent illustration of this.—Kd.) 

Surreptitious Use of Erie Canal Waters.—Mary b. Reek- 
man and Samuel Reekman dug a ditch across the towpaili 
of the Erie Canal In Montgomery Co., and thence down the 
embankment to their own lands adjacent to the canal, and 
laid a 2-ln. pipe from the water in the canal 
for about sixteen feet and then eonneeted a 1-In 
pl|ie to the other and laid the latter In the ditch 
to their own lands, so as to cause the waters 
of the eanal to flow through the pipe They used 
the water thus obtained for irrigating and increasing the 
productiveness of their lands. Fred, .lones stealthily put 
a basswood plug Into the mouth of the pipe. In the canal, 
and the plug passed on to the connection between the 
‘d-ln. and 1-ln. pipe, swelled, and stoptied further flow of 
the water. The Reekmans failed In their efforts to clear 
out the pipe until they got a hint aliout the plug. Then, 
digging at the connection of the pipes, they found atid 
removed It. They were awarded Etni damages In their 
suit against .Tones In the .lustlee's Court, but after a’meal 
to the County Court the Jury there gave them $RSI dam¬ 
ages. This verdict was set aside, and that decision has 
been alflrmed by the Third Appellate Division in an opin¬ 
ion by Justice London. The court held that the canal, 
being owned by the state, the plaintiffs showed no right 
to the use of its waters. "Suppose A has a cow,” Justice 
Landon said, "which R daily surreptitiously milks, and 
C maliciously kills the cow. No one would claim that 
R has a cause of action against C for depriving him of 
the supply of milk he was enjoying. The court does not 
lend Its aid to a party who founds his cause of action 
upon his own Illegal act." 

Meafloring the Mean Spherical Caadle Power of lacan- 

deaceat Lamps. 

Sir: We notice in your account of a "I’ortuble Photo¬ 

meter as Used in the Standard Oil Co's Tests," in the 

issue of Sept. 7, that you say: 

We would suggest that the mai-hine could be provided 
with a rotary socket which could be set at any angle of 
inclination, thus making it easy to get the mean Illu¬ 
mination In the corresponding zone in the same manner. 
In this way the mean spherical intensity could be ar¬ 
rived at. 

While this would be desirable for purely experimental 

purposes, I wish to (loint out that such a method of meas¬ 

urement Is not a practical one, nor one to be adopted in 

practice, for the following reasons: 

The electric light is the only kind of light which can 

be burned in any and every position. All measurements 

of the candle (Miwer of gas and oil flames are made In a 

horizontal position, and to require that incandescent 

lamps be rated at their mean spherical instead of their 

mean horizontal candle power, ns hns been iiroposi’il bv 

the National Electric I.ight .\ssoeiatlon. would work a 

great hardship on electric lighting and Incandesci-nt 

lam{>s. in imposing conditions not appll.-able to. or exist ■ 
Ing with, other forms of lighting 

From extensive tests, we And that tin candle pnwi r at 

the dl'i" position is the mean of the horizontal and vi rtlcsl 

readings Where an Incandescent lanqi averngis It! e p 

mean horizontal Intensity, it wl'l measure In the I.'*' po 

sitlon only IJ'-, cainlles. which Is a diff.Tence of I?'-, 

candles. In other words, the presiiit Hi c p lamp mean 

horizontal candle |>ow.'r reading, would give only an 

average of IJ'.j cninllt-s on mean spin rl al candle (hiwit 

rating. This nieans that to give Iti c p iin an sidi.Tlcal 

rating, the mean horizontal candle power rat.ng wioiM 

have to be increased approximali ly frem Hi to I'.tUj can 

dies. If the total watts of the l.tm|> wen- not Incr.'ased. 

this would mian iirodilclng a lamp having an e.ononiv 

of 'J.lil watts per candle Sui h a lanqi Is not commer 

dally {iracticablc. as wc And tb.it all genu ne ‘J .'> wall 

lanqis have an average life of less than 'Jisi hours and 

are too delicate to give satisfaction In regular service 

The only other way to offset this difllcully would lie to 

kei'ii the (s'onomy of it I watts |ii r candle, and tints Iti 

crease the total (lower cotisiimi d by the latiqi frotn, say. 

.'SI watts to tin waits 

The foregoing. I think. Is suflicient to show you the 

objiH'tions to mean spherical caniilc-(iow cr ratitig I 

might say that to day the tttcan liorizontal candle (lowcr 

continues to be the accepted rating of :ticandcsceiit 

lanqis. Yours very truly, F W Willcox, 

.\sst. to Manager of Incandescent l.anqi Sales. 

lleiieral Elictrlc Co. 

Harrison. N .1.. Siqil. I'li, IMHi 

t.Xs Wits |>oiiiti'i1 nut 111 this jiiuMi.il snine yi'iirs 

agi), in the series nf articles mi systems nf c.ir 

lighting, the intiMisity nf a ... light can niily 

be ciirrcclly ineasnreil b.v ileli rmlning its nn an 

spherical cainllc (mwer. (if cmiisc, when gas anil 

nil Haines arc nieasiireil In a hnriz.intai (ilaiic. 

nnikers nf electric hinqis h.ive sum • rc.tsnn In He 

mamllng that their prniliict shall be testcil In tlic 

saint* way. .As a matter nf fact, hnwever. smirce.s 

nf light are almnst invariably placeil abnve th ■ 

space nr plant- whnsi- llUiminatitm Is tl sirt-l, ami 

the mean siiht-rical (-amlle (mwer must In- fniiml 

tn tleterrnine tin- illuminating t-ffect. Tin- fact 

that the ingt-niiius lltth- (ilinttmit-tt r w hich w.- 11- 

liistratt-il cniilil In- iiilaiiteil tn make tin- mean 

spherical intensity reatllly int-asurabb- apinitretl 

tti us, thi-it-fnre, tif nn small interest. I-M.i 

Continuous Blueprint ApparaluB. 

Sir: I have noticed the eorrespondeiici- 011 the above 

named subject III your issue of July ‘J7 ami .Aug :( and P) 

I’ermlt me to state at tics iati date that an apiiaratus 

for rontinuoiis blueprints working successfully was In 

vented and patented by me in IS'.si. A machine was built 

and was o(ierated by F. .Vlayer & Co . blueprintera, at 

17n Madison St..this city. Numerous continuous (irlnls were 

made by that Ann for this office.tin- C S Engineer's office 

al .Milwaukee,the Chit ago Sanitary Hlstrii l and for a large 

number of surveying and englntering tlrms ol Chicago 

and other cities. The prints turned out ranged in length 

from S ft. to 1'JS ft ; in width from IJ to .'t Ins. All 

were mad<- without ilirt1<-ully, wdh absolute safety to 

the tracing, and of an even color, without "blurs" or 

"streaks.” About two years ago the Him of F Mayer ik 

Co. dissolved, on account of the sickm-ss of Mr. Ferdi¬ 

nand .Mayer, who died a year later. Since then the ma- 

chainc hns not been used. 

The uiqiuratus consists of a cylinder. .”.11 inn in diam 

eter, revolving within a dark box. mounted U|>on a turn¬ 

table, etc. The dark box also contains the gearing for 

oiii-rating the cylinder, two small rei-dvlng rollers for 

tracing and preiiand paper, res|iei l.vt ly. and a si-t nf 
friction rollers for the iiui-jxise of maintaining a i.-eriain 

tension, ami stretching tightly the tracing u(ion thi- (laper 

and the cylinder. .An aperture in the dark box exiioses 

to the sun's rays a large (lart of tlie < ylinder's fa- e, u[ion 

which apiiears the tracing with (ireparcil pa|>er beneath 

The open (lart of the box ainl cylinder within is now ex 

{losed; the cylinder being set in mot on. .Should the print 

desired be longer than the circumference of th<- cylinder 

then the second layer of paper and tracing will cover 

up the first. .An opaque trailing sheet fastened to the 

end of tracing (irevents any part from be.ng ex|ioBed 

twice. 

After exposure (with the gearing arranged to release 

the cylinder), hoth sheets are extraited and the print 

is washed in the usual manner. The marhine may be 

opi-rated by hand or by electric battery and motor. A 

clockwork proved not powerful enough to overcome the 

friction and tension necessary for stretching tightly ttie 

tracing and paiier uiion the cylinder 

The objections raised by .Mr. Kondinella over the -'se. - 

tional apparatus” des- rlbed by .Mr KIrchoffer were fouml 

to be correct, Inasmuch as "buckles " are bound to form 

or. in other words, the tracing will travel faster or slower 

than the blueprint pa(ier. thus losing or gaining on the 
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•Jong the Atlantic coast. Little is known of the p- ''onn 
ances of these engines. 

The American marine engine builders soon bci:?.n tn 
take bold of the new type of engine after the War ’ the 
Rebellion, but not on the Atlantic coast. It was for 
the first application to be made to the merchant ^rre*- 
steamers on the lakes, under the Perry and Lay patents 
by the Patent Compound Engine Co., of Buffalo, v y 
and the engines were first applied to steamers on Lake 
Erie. This engine was altogether different from fh.jse 
on the steam yacht "Octavia,” being: of the tandem 'ype 
with rotary valves, and communication between the , > iin' 
ders through a pine connection. The cut-off was a pop. 
pet-valve in the main steam pipe. In 1867 the ens: ,e of 

Sir: There seems to be many opinions entertained as to the steamer "Susquehanna" was altered to a compound 
the first application of the compound engine to screwsteam- from a simple non-condensing engine. During the ne'e- two 
ers in the United States.and also concerning the first foreign years the engines of seven other steamers on the 
built vessel to arrive here having the compound engine. lakes were altered to compound; and during 186» the fi.rit 
This type of engine was applied to four side-wheel steam- new engine constructed under this patent was erected in 
boats for New York waters about 1826. These engines the steamer “Jay Qould," running from Chicago to Huf. 
worked with a steam pressure of over 60 lbs. in their falo. It will thus be seen that the compound cr.cine 
high-pressure cylinder. The compound screw propeller as applie 
engine, however, is of much later date, and its history waters p: 
as commonly written is as much in error as the generally foreign-h 
accepted tradition regarding the American beam engine, 
the history of which, I think, Is yet to be correctly 358 Ha 
written. 

I noted a few years since In an article by an able 
writer in one of our scientific magazines that the first 
vessels with compound engines for the transatlantic ser¬ 
vice to arrive in this country were the "Italy” and the Our at 
"Egypt.” To this I would take exception; Eirst, because review c 
there was a screw steamer with compound engines In the Sept. 14. 
transatlantic service several months prior to the vessels 
above named; and, second, because there were compound 
screw engines in American steamers built in this country 
before either of the three above-named vessels—all of 
which were foreign built—arrived in this country. 

Referring to the arrival of steamers in the transatlantic 
The advance sheets of "Poor’s Manual" of r.iil- 

_ ways for 1899 have Just been issued covering the 
>'| *[ ‘ "I construction and operations of the railways of the 
)i " y ] -V I United States up to Dec. 31. 18G8. As will be no- 

aI i 34 n\\ ticed, these figures cover railway onemtinna 

comments thereon. I have advocated the same method 
for several years and have been trying to get this 
towrn Interested. The scheme appears of easy solution, but 
like all new innovatlona meets with stro ng opposition, Jnst 
like the opposition to Worthington’s pumps when first put 
on the market, when It was remarked they "are 20 years 
ahead of time.” Yours truly, 

W. B. 0.:born. 
Clarksburg, W. Va., Aug. 15, 1889. 

latter’s coincidence, which is essential to correct repro¬ 
ductions. The apparatus described by Mr. Petithon, of 
Detroit, can hardly be called an apparatus for continuous 
prints. Inasmuch as a cylinder of 6 ft. diameter must 
necessarily limit the length of print to about 18 ft., or 
the length of Its circumference. 

P. Mayer A Co. were also operating such a "loose" 
cylinder, precisely of 6 ft. diameter, hung In wyes and 
equipped wHh spe<'ial devices for stretching tracing and 
paper. The work with this large cylinder, however, was 
always done with a good deal of trouble and danger to 
the tracing, and it therefore was abandoned. 

I shall be pleased to furnish further information on 
this subject to parties directly interested. 

Respectfully yours, Paul Helnse, C. B. 
U. 8. Engineer office, lOUT Indiana Ave., Chicago, III., 

Sept 2.1. 1898. 

The Detlfg sf Organeital Iroa Work. 

Sir: Referring to the article on "The Manufacture of 
Ornamental Iron Work,” by Chester B Albree, and your 
editorial remarks thereon, as published in the last issue of 
Engineering News. The methods of design and construc¬ 
tion, described by Mr. Albree, are those in general use In 
shops building this class of work, and the use of special 
methods, tools, jigs and fixtures Is well understood, espe¬ 
cially where the work In hand requires a large number of 
Interchangeable pieces. However, I do not believe that the 
use of special tools and Jigs Is confined to particular shops 
or to certain classes of work; I am convinced that the use 
of these has become general and they will be found in 
works employing but a few men, as well as in the largest 
manufacturing concerns. 1 hand you herewith a print 
showing a wrought-lron fence built by a prominent bridge 
concern, which I think is a good sample of the artistic 
design and construction advocated by Mr. Albree; that Is. 
the use of ordinary rolled shapes. In conversation with 
one of the bridge company's engineers he informed me 

Notes tid Qaeries. 

STATISTICS OP RAILWAYS IN THE UNITED STATES 

FOR THE YEAR 1898. 
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DESIGN FOR A BRIDGE RAILING. 
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that they used some special tools of their own construc¬ 
tion for forming the fence pieces and riveting the parts 
together, and they were thus enabled to turn out the 
work on a very satisfactory cost basis; this was several 
years ago. 

I have for years advocated the use of special tools and 
Jigs wherever the product will permit their use, and be¬ 
lieve the low cost of producing work In this country 
(where labor Is high-priced) is due altogether to the 
adoption of such appliances. I have seen many Ingenious 
devices In small machine shops that were born of neces¬ 
sity and permitted work being done at a profit that other¬ 
wise would have gone to a shop having a better variety of 
machine tools. 

The production of such special tools and fixtures is of 
neeeealty based on a thorough knowledge of machine shop 
practice; and It is not plain to me how designing engi¬ 
neers and architects are to become practiced In their use, 
■a Mr. .Albree would have them, except by taking up the 
detail of shop work. So far as the use of rolled shapes is 
concerned, as entering into economical design, I believe 
that aucli HR are now obtainable were first produced on 
snggcstlon from engineers, architects and manufacturers, 
and that these men are 'better posted as to their various 
uses than anj others; especially Is this true when It Is 
considered that on them fall the burden of producing work 
at the lowest cost, the governing factor in most cases. 
The manufacturer’s book of sections, giving all necessary 
data as to strength, carrying capacity, etc., is found on 
the table of every designer, within easy reach, and is 
generally used to the exclusion of other pocket books In 
the selection of shapes for the work In hand. 

Mr. .Albree's article has the merit of furnishing infor¬ 
mation of a general class to persona interested In the de¬ 
sign and construction of ornamental iron work; and his 
criticism of dealgnera may open up a discussion In your 
columns and thereby be productive of good to the frater¬ 
nity generally. 

I appreciate very much the notice in your columns of 
the partial abolition of water rents at Detroit and your 

service, I find that the “Italy,” built by John Elder & 
Co., was launch , March 25, 1870, and arrived at New 
York city on her first voyage July 2S, 1870. The “Egypt” 
was not constructed until the following year. Both of 
these vessels belonged to the National Line, and are gen¬ 
erally quoted as being the first compound engine steam¬ 
ers to cross the Atlantic Ocean. 

The “India," built by W. Simons A Co., at Renfrew, 
Scotland, tor the Anchor Line, with compound engines, 
two of 36x72x36 ins., arrived at New York city, Feb. 24, 
1H(S9, more than a year previous. This will establish the 
priority of arrival in this country of the “India" over the 
"Italy," for the regular transatlantic service. 

There was, however, one vessel with compound screw 
engines earlier than the “India” by several years, t do 
not remember any of the marine engineers in later years— 
either designing or running engineers—who were In active 
service at that time referring to the vessel or her engines. 
It was none other than the first compound engine con¬ 
structed by Randolph Elder A Co., in 1854, for the steam¬ 
ship “Brandon.” whose hull was built by Barclay A Curie 
at Glasgow, and whose dimensions were 215 ft. x 25 ft. x 
17 ft. The engines had four cylinders, two 41-in. and two 
63-ln., with 36-in. stroke, and having two cranks. This 
vessel arrived at New York city on Sept. 8, 1864, with 
freight and passengers from Southampton, and she sailed 
for Liverpool on Sept. 18. 1854, having been surveyed 
while lying in the port of New York. She was subse¬ 
quently engaged in dispatch service during the Crimean 
war, and I have not been able to get any further trace of 
her. 

As to the development of the compound engine, when 
applied to screw steamers In the United States, the first 
application was in 1864 by Norman W. Wheeler, engi¬ 
neer of New York city, in a steam yacht named the 
“Octavia.” This vessel had double compound “Cricket” 
engines, the cylinders being 18 and 36 ins. by 18-ln. 
stroke. This vessel was built for Mr. T. W. Kennard, then 
chief engineer of the Atlantic A Orest Western R. R. 
This vessel was used by her owner more for scientific 
purposes than pleasure, mainly in New York waters and 

ToUl. 

Passengers carried . 
Passenger-mileage . 
Tons of freight moved. 
Freight mileage . 
Traffic earnings: Passenger 
Freight. 
Miscellaneous. 

ToUl. 

Net earnings . 
Receipts from other sources 

Total available revenue . 

Payments. 

Rentals, tolls, etc. . 
Interest on bonds . 
Other interest .... 
Dividends on stock 
Miscellaneous . 

Total payments. 1435,561.ll^i 
Balance, surplus. 58,642.2.’t'' 

SummariziriK some of the more important of the 

above items, and comparing them with the oorre- 
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ponding figures for 1807, the tables show the fol¬ 

lowing results: 

Miles road operated. 
Tons freight moeed.. 
I'rpjgbt mileage .... 
I’Hssengers carried .. 
Passenger mileage .. 
Karnlngs: Freight .. 

Passenger . 
Miscellaneous . ■. 

1««. 
IHd.KK.Ol 

912.073.853 
114.iWW.173.191 

514.082.288 
13,672.497,*W4 

$8fi8.924..526 
272..5S0.591 
108.044.607 

ToUl. gross .. 
Net earnings.. • 
Karnlngs pr ton-mile 

Sl.249.558.724 
389.666.474 

0.758 ct. 

P. ct. of 
Inc., '98 

1S97. over ’97 
181.874.07 0.14 

788,385,44,8 1.58 
97,842,.’i69,l.’'*6 1 70 

504,106.525 0.21 
12,4!M,958.006 0.94 

1786.351,939 1 13 
2.’>;{,.’'>57.9:ki 4>.7r» 
08.956,751 0 91 

$1,132,866,626 i.a3 
342.792,036 1.37 

0.797 ct. 4 S9» 

•Decrease. 

The share capital corresponding to the mileage 
. ompleted at the end of 1898 equalled $5,581,522,- 
s.%.S against $5,602,904,449 In 1897. the decrease 
equalling $21,441,591, the rate of decrease being 
0 38'’'. The funded debts of all the lines at the 
.'lose of the year aggregated $5,635,36.3,594. against 
.s."».534.432,492 In 1897, the increase equalling $100,- 
931,102, being an increase of 1.82%. The other 
forms of Indebtedness of the several companies 
at the close of the year equalled $368,182,584, 
against $380,669,705 for 1897, a decrease of $12.- 
ls7,121. The total share capital and indebtedness, 
. xclusive of current accounts of all the roads 
making returns, equalled at the close of the year 
.811,.585,069,036, an increase In the year of $67.- 
<h»2.;>!H1 over the total of 1897 ($11,518.066,646», 
the rate of Increase for the year being 0.58%. The 
cost per mile of all roads making returns, as 
mea.sured by the amount of their stocks and bond¬ 
ed indebtedness, equalled $61,207, against $60,679 
for 1897. 

The total mileage of new railway constructed 
during the year 1898 was 3,199.12 miles, divided 
among the different groups of states as follows: 

Group of States. 
Constructed in Total mileage o 

189.8. Dec. 31. 1898. 
.New England . 126.00 7.;tt0.72 
Middle . 173.94 22,0.344.3 
(Vntral Northern . .36,5.25 40,429.74 
South Atlantic . 424..T? 20,746.11 
Gulf and Mississippi Valley 376.68 15,272.87 
Southwestern . 912.37 ;?6,179.20 
Northwestern. 4.">4,r>4 30,113,90 
Pacific. .3ti6.01 14,»i52.72 

United States. 3,199,12 186,809.69 

SERIES ARC LIGHTING FROM CONSTANT CURRENT 

TRANSFORMERS.* 

By Wm. LJspenard Robb. M. Am. Inst. E. E.t 

Various methods of operating series arc lamps from al¬ 

ternating current systems have been suggested, and are 

in sneeessful operation. In several well-known stations 

in this country, continuous current series arc dynamos are 

driven by synchronous or Induction alternating current 

motors, the arc dynamos being either direct-connected to 

Jiintors or belted from a line shaft which is driven by 

motors. In England, direct-current series arc lamps are 

operated successfully from rectifiers. In 1896 the Hart¬ 

ford Electric Light Co., with which I am associated, de¬ 

cided that It would be advantageous to make a radical 

change in Its system of series are lighting, with a view to 

obtaining a greater economy of operation. The series com¬ 

mercial arc lamps and the street lamps In the same section 

of the city were changed over from series open-air arc to 

constant potential arcs. It was considered advisable to 

continue the series arc lamps for lighting the outlying por¬ 

tions of the city. Propositions were considered both for 

using motor-driven series arc dynamos, and for using rec¬ 

tifiers. An order was finally placed with a manufacturer 

for a rectifier. A satisfactory rectifier never materialized, 

and we were unsuccessful in our attempts to import one 
from Europe. 

The development of the enclosed arc lamp quickly led 

to the evolution of a satisfactory alternating current arc 

lamp of the constant potential variety. The perfection of 

this lamp led Mr. Richard Fleming, one of the engineers 

of the manufacturing company, to suggest the advisability 

of operating series alternating arc lamps from the con¬ 

stant current transformer, which formed one of the essen¬ 
tial parts of the rectifier. 

.4n experimental transformer having a capacity for oper¬ 

ating 30 lights in series, was installed In April, 18!>8. 

•tfter being subjected to a thorough test In the central sta¬ 

tion it was put In practical operation on a street circuit. 

The results of these tests were so satisfactory that an 

order was soon placed for several transformers each hav¬ 

ing a 100-llgbt capacity^ The first of these transformers 

was installed about a year ago and during the year all of 

the continuous current series arc dynamos have been re¬ 

placed by constant-current transformers. 

'Slightly condensed from a paper presented before the 
American Institute of Electrical Engineers. 

tProfessor of Physics, Trinity College, Hartford, Conn. 

The Constant Current Transformer. 

Each transformer is enclosed in a cylindrical tank. The 

tanks were originally made of boiler Iron riveted up, but 

It proved impossible to keep these tight against the tran¬ 

sit oil in which the transformer is immersed. The tanks 

are now made of cast iron. 

The core of the transformer is of the shell type, with a 

large central vertical core rising the whole height of the 

tank. This central core is surrounded by the primary 

and secondary coils and the magnetic circuit is closed by 

return paths outside the coils. In the transformers.as made 

by the General Electric Co., there are two primary and 

two secondary colls. One of the primaries is fixed at the 

bottom, and the other at the top of the central core. The 

two secondaries are free to move up and down between the 

primary coils, and are so connected together that when 

one falls the other rises. They may approach Into con¬ 

tact with each other at the middle of the tank, or from this 

position one may rise toward, the primary coil at the top 

while the other falls toward the primary coil at the bot¬ 

tom. Connected with the chains by which they are bal¬ 

anced is a lever which extends outwardly from the lop of 

Fig. 1.—Regulation Test. Showing Constant Nega¬ 
tive and Positive Regulation of Transformer. 

the oil tank and carries depending from Its outer end a 

heavy adjustable weight. The lever is supported on a 

hardened steel knife-edge. This weight tends to force the 

two secondary colls respectively toward the two primary 

coils. When the transformer is in operation, the currents 

induced in the secondary react upon those In the primary 

and tend to force the colls apart. This force Is balanced 

for the desired normal current by the adjustable weight 

outside of the case. If the resistance of the secondary cir¬ 

cuit falls, due to the cutting out of lamps, the current In¬ 

creases slightly, increeasing the repulsion effect, and the 

secondary is pushed further away from the primary, giv¬ 

ing a chance for Increased magnetic leakage between the 

primary and the secondary, which reduces the E. M. F. 

in the secondary, bringing the current down to practically 

normal, even with wide changes of resistance. The regu¬ 

lation obtained is adjustable by means of a cam-shaped 

segment which can be moved on the outer end of the 

weighted lever. The principle of regulation was first sug¬ 

gested by Prof. Elihu Thomson, and its application to the 

operation of constant current transformers is broadly pat¬ 

ented by him. 

By bringing out the proper connections from the secon¬ 

daries the total number of lights may be operated as a 

single circuit or operated in any desired number of multi¬ 

circuits in a manner similar to the well-known method 

employed on the Brush series dynamos of large capacity. 

The larger sizes of this type of constant current trans¬ 

formers are always so arranged that the lights can be run 

on two circuits, or a single circuit, as may be desired. 

Owing to the high voltage of the enclosed arc lamp, the 

106-light transformers usually operate two clrculta con¬ 

nected upon the multi-circuit principle. 

The transformer can be adjusted so as to give practically 

a constant current between one-third load and full load. 

As the properties of the transformer make it undesirable 

to run the transformer at less than one-third load, no at¬ 

tempt has been made to so' construct the transformer that 

it would regulate under smaller loads. By adjusting the 

cam-shaped segment from which the counterbalancing 

weights are suspended, it is possible to regulate the trans¬ 

former BO that the current will Increase or decrease as the 

number of lights is varied. The curves shown in Fig. 1 

show the range of regulation that can be obtained by vary¬ 

ing the adjustment of the cam supporting the regulating 

weights. 

The early tests showed that when the transformers were 

adjusted to give a constant current through any desired 

range of load that the lamps would draw different lengths 

on the arcs depending on the number of lamps on the cir¬ 

cuit. The voltage across the terminals of the individual 

lamps was approximately 10 volts higher at one-fourth 

load than at full load, although the current was the same 

in both cases. The results of a test of a HtO-ligbt trans¬ 

former made to show this effect is shown in Fig. 2. It has 

been found, however, that by varying the adjustment of 

the transformer it is possible to adjust it so that the volt¬ 

age across the terminals of the individual lamps remains 

practically constant at various loads. If so adjusted, how¬ 

ever, the current from the transformer Is no longer con¬ 

stant but increases as the load increases. The adjustment 

that maintains a constant voltage across the terminals of 

the individual lamps seems the preferable one in those 

cases where the load of the transformer varies through a 

wide range. It is, however, of little practical Importance 

in the operation of a street lighting circuit, as in tli.il cose 

the transformers are seldom operated in .vetual practice at 

less than 90^ of full load. 

Tests were made of the effieieucy, power factor and tem¬ 

perature rise of the transformers. The input and output 

of the transformers were measured with Weston watt 

meters, ammeters and voltmeters, and were calibrated be 

fore and after teat with standard laboratory Instnmionts. 

The averages of the results obtained from two l<st-light 
transformers were as follows: 

I’ower fac 
Kffieiency. tor. 

One-fourth load . '>s.l '24% 
One-half load . 9‘2..'! 44e; 
Three-fourths load . 94 9 tiL"';. 
Full load . 96 I 7.8% 

The rise In temperature of the oil of the transformer 

measured at the top of the iron core where it was highest 

was 39* C. after a 24-hours‘ run. ' 

Under the usual conditions of strivd lighting, the dyna¬ 

mos are run under at least 96% of full load, and at this 

load the efficiency and power factor are very satlsfa' tory. 

The power factor is about as high ns that of the Induction 

motor under the average load at which they are operated 
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Fig. 2.—Curve Showing Variations in Volts per Lamp 
as the Number of Lamps on the Transformer is 

Changed. 

The low power factor at fractional loads, and the diffl 

eulty in maintaining the lamps at constant voltage when 

the current is constant at various loads combine to make 

the constant current transformer undesirable except when 

the conditions are such that it la possible to operate the 

transformer under a large part of Its rated full load. 

Although the voltage at the terminals of the primary of 

the transformer Is subject to a variation of 5% during the 

street lighting hours, the current supplied to the series 

lighting clreults la practically constant. 
Before the changes In the street lighting system Hie 

lamps were operated from Excelsior,Thomson-Mmiston and 

Brush series dynamos, belted from the line shaft. This 

was driven by a direct-connected synchronous motor Tiie 

power furnished the synchronous motor was r>.">6 watts for 

each open-air arc lamp consuming .31." watts at the lamp. 

The power required under the local Hartford conditions for 

operating street lights has therefore been reduced liy rue 

change In the ratio of .ViO to 4ini. or a little over 27%. 

Owing to the faet that the transformers are operated 

from outlying sub-stations, the wiring system has heeii 

very much simplified, and the cost of carrying current 

across the underground district considerably reduced. 

The maintenance of the transformers and the labor in 

looking after their operation Is an almost negligible Item. 

A very considerable saving is made over the maintenance 

and operation of the series direct-current dynamo. From 

experience extending now over a year it has become evi¬ 

dent that the saving in operating expenses will pay for the 

entire cost of the change in system within the first two 

years. 

In the diacuasion following the reading of tl\e 
above paper, it was pointed out by Mr. tV I’. 
Steinmetz that the constant current tranafornier 

was especially adapted for use on slngle-pliiise 

lighting circuits of 69 cycles, or over, while tli.- 
rectifier found its field of usefulness in connection 

with polyphase power circuits operating at lower 
frequencies. It is difficult to operate a rectifier 
at moderately high frequencies, (>8pecially on sin¬ 
gle-phase current, while an'-larnps fed wilii an 
alternating current of low frequency have a dis¬ 

agreeable flickering. 

BOOK REVIEWS. 

TRAiTE DE NO.MOQRAPHIE.—Theorle des Abaques. Ap¬ 
plications Practlque, Par Maurice d'Dcagne, Ing^nleiir 
des Ponts et Chauss^es, Professor a I'Ecole des Ponts 
et ChauBseea. R^ptititeur a I'Ecole Polyteclinlque 
Parit; Oauthler-Vlllars. Paper; 6'A k 10, Ins.; pp 
480; 172 cuts. 

The word Nomographic wlH look strange to moat of 

our readers, but they are all more or leas familiar with 

the subject in actual practice. This branch of mathe¬ 

matics has for Its object the reduction of the calculations 

which necessarily Intervene in the practice of the differ¬ 

ent technical arts to simple readings from graphical 

tables, prepared once for all. By this means many other¬ 

wise difficult computations can be performed with all the 

precision usually required in engineering operations by 
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tbp mere itiRpertlon of accurateljr drawn curves More¬ 

over, many ralrulatlons ran be made in this way which 

are Imposalble by ordinary alcebralc metboda, or can only 

be rearhed by a lonx seriea of approximations. This 

method Is not to be confused with the methods of (traph- 

ical analysis, properly so called, which reach the desired 

results by direct construction, and which are so well 

adapted for use In the solution of problems of statics, al- 

thouKh It can very profitably be used in connection with 

them. Many writers have used the methods of nomo- 

(trnphle, or touched upon the subject before, but M 

d'Oraaue has (riven us the first comprehensive treatise on 

tills Important, at least from the practical standpoint, 

branch of mathematics. The first and by far the greater 

I>art of the book is given over to the practical application 

of the methods developed, while In the second part, which 

is highly mathematical, the author Investigates the general 

theory. 1 

.\NAI,YSKS KLKrTROIvYTIQUES.—Par Ad Mlnet. In- 
gAnleiir-f’hemlstP. Dlrecteur du Journal "rRIectro- 
Phlmle:” Paris; Oauthler-VIllars: Masson et Cle. 4*4 
V T'-i Ins : pp. 17*1: paper, uncut edges; 13 cuts; 4 
tables: 2 TiO francs. 

This volume, which completes a series of books on elec¬ 

tro-chemistry hy M. Mlnet. attempts to give a clear con¬ 

ception of the principles upon which the methods of elec¬ 

trolytic analysis are based and could be read by chemists 

unfamiliar with this science. The scope of the bonk Is 

best shown hy the headings of the chapters, which we 

give below: 

rhap. I. Historical. Oeneral considerations. The elec¬ 
trolytic method Klectrolytic constants. 

rhap. 11 Qualitative and quantitative analysis of metal¬ 
loids. 

Chap III Quantitative analysis of the Individual 
nietalsT ' * 

rhap. IV. Separation and estimation of metals In com¬ 
pounds. 

rhap. V. Separation and estimation of metals in alloys. 

The methods of analysis based upon electrolytic phe¬ 

nomena, and more particularly upon the decomposition 

h.v the electric current of the metallic salts In solution, 

commend themselves by the simplicity of the required 

apparatus, the ease of their operation and the accuracy of 

the results. Moreover, they do not require special knowl¬ 

edge or skill on the part of the experimenter, nor ex¬ 

cessive care In their operation, and are well adapted to 

replace many of the methods now In use. This book gives 

a very good account of the theory and practicnl applica¬ 

tion of electrolytic methods, together with the necessary 

data, and can be recommended to those Interested In the 

subject. 

TIIR KIUK AN’Il HRVRI.Ol’MKNT OF THE LIQURFAC- 
TIU\ OF CASES lly Willett I,. Hardin I’h H , Her 
rison Senior Fellow In the I'nlverslty of Pennsylvania. 
New York: The Macmillan Co. Cloth; 12mo.; pp. 247; 
I.* illusirations. $1 TiO 

This brief work is of timely Interest. So much error is 

now being published In the newspapers concerning liquid 

air that It is gratifying to And a book which avoids the 

realms of imagination and deals only with historical and 

sclcntlflc facts. The preface says: 

The object of this little volume la to present a complete 
history of the development of the methods employed In 
the liquefaction of gases Sufllclert theory has been given 
to enable the popular reader to understand the principles 
Involved While the book has been written In a popular 
science style, an effort has been made to make It of value 
to those who are especially Interested In the subject by 
giving the references to the original literature. 

The bo<<k begins with the early history of experiments 

on compression of gases, discusses the laws of Boyle, 

Charles and others, and then treats historically of the 

numerous attempts, many of them unsuccessful, to liquefy 

various gases, from Count Rnmford In 1707 to Dewar and 

others u century later, concluding with Dewar’s success 

In obtaining liquid hydrogen In I'tOS The solidification of 

certain gases, such as carbonic acid. Is also described. 

The flrst three-quarters of the hook are taken up with 

the history and discussion of a number of attempts pre¬ 

vious to 1'JlCi to liquefy gases by means of a combination 

of high pressures and of low temperature produced by the 

evaporation of a volatile liquid. It is curious that the re¬ 

generative or self intensive method, which seems hy far 

the simplest of all methods, and the only one now used 

for making liquid air. was not practically adopted for the 

purpose until 1SIV>. although the regenerative principle 

for refrigerating air was patented by Siemens as early 

as isr>7, and although R. .1. Houston. In 1874, published 

a suggestion, which was almost a demonstration, that the 

principle of the Windhausen refrigerating machine might 

he utilized for the liquefaction of gases, and for scientific 

research in other lines, such as the determination of the 

absolute zero. Siemens, In 1857, in describing his refrig¬ 

erating machine, said; 

The principle of the invention la adapted to produce an 
accumulated effect, or an indefinite reduction of tem¬ 
perature. 

But it has taken forty years to bring this principle into 

(iractical use In the liquefaction of gases, while the great 

(thyslelsts of the world have been attempting to liquefy 

gas.'s by more complex and difficult methods, remaining 

In Ignorance, apparently, of the suggt'stions of Siemens 

.Slid Houston. 

The book is well written. It is as complete as need be 

ill! the hi'.lorv of the subject, but It might have been well 

to have devoted a little more space to a discussion of the 

present prospects, from an Industrial and commercial 

point of view, of the manufacture and use of liquid air. 

A long quotation from Nernst is given to combat the Idea 

of some Inventors that the use of liquid air will enable us 

to transform the “low-grade heat of the universe” into 

mechanical energy. Dr. Hardin would have done better 

If he had presented In his own words a clearer demonstra¬ 

tion of the absurdity of the idea. 

We note that the author speaks of the law of Charles- 

Oay Lussac. In these days of hyphenated names It might 

be supposed that this was the name of one person. The 

fact that be has in another place stated that the law is 

referred to as "the law of Charles, the law of Dalton, or 

the law of Gay Lussac,” does not Justify the use of the 

hyphen in place of the word "or,” which would be under¬ 

stood by everybody. 

We suggest to the publishers, and to all publishers of 

scientific books, that they should pay greater attention to 

the lettering of their cuts. Photographic reductions of 

engravings should not be made without re-lettering the 

original with letters of such a size that they may be easily 

found and read In the reduced cut. In some of the cuts 

in this book one or more letters have become invisible, 

and others are so small that they are difficult to find. 

THE DESIQNINQ OF COLUMNS FOR FREIGHT AND 

PASSENGER SHEDS EXPOSED TO WIND. 

By J. J. Pemoff.* 

There is a class of structures, where the design 
of the columns will be governed by other consider¬ 
ations than the load which they have to support. 
To this class belong freight and passenger sheds 
on piers and bulkheads. The stress in the columns 
of such sheds produced by the vertical loads is 
relatively very small In comparison to that pro¬ 
duced by the wind, and if the material In the col¬ 
umn is sufficient to take up the wlnd-bendlng mo¬ 
ments, very little additional section need be pro¬ 
vided for the vertical loads. 

The proper determination of the effect of the 
wind on the columns becomes very Important In a 
design of this kind. Let Fig. 1 represent one bent 
of such a shed with the wind blowing from the 
left. lA;t the Intensity of the wind transferred to 
each vertical foot of bent be p, and let the dimen¬ 
sions of the bent be as shown. The total horizon 
tal pressure then equals p h. The roof truss Is 
riveted to the columns In ever.v case. The columns 
are either anchored to the pier with bolts and stir¬ 
rups or only lagserewed into the woodwork of the 

pier. 

In the latter case, or In the case where the an¬ 
choring is not perfect, no bending moment can be 
developed at the base of the columns, and the only 
force there will be the reaction p h, equally dis¬ 
tributed between the two posts. The maximum 
bending moment will then occur at the point B. 

p c' 
and its amount Is Mb = p h c-. If the struc- 

2 

ture Is Inclosed on the sides, or. Mi/ = p h' c, If It 
is open. 

This case Is comparatively simple. When the 
columns are securely anchored, the direction of 
their neutral axis at the base may b‘ considered 
constant during bending, and a bending moment, 
M. will be developed at the base. In addition to the 
reaction p h, which also has to be taken up at the 
base of the posts. The bending moment In the 
posts Mx at a distance x from the base will be 

p X* d* y 
Mi = p h X-M — E I--. (1) 

2 d x» 

where, 
K = Is the coefficient of elasticity; 

T = the moment of inertia of the section of the 
post; 

X—the vertical ordinate, and 
y = the horizontal ordinate, 

the origin being at the base. 
Integrating f1) between the limits of x = o and x 

= c. we get 

d y 
E I - ^ *4 p b r» — 1,’, p c’ — M r. (21 

d X 

Fquatlon (21 divided by F T will give the tangent 
of the angle which the element of the neutral 

curve at B will make with that at C. It can easily 
be seen and reasoned out. how’ever, that the part 

tEnglneers’ oflllre. Department of Dorks. New York 
city 

A B does not bend, but only moves forward and 
parallel to its original position. In equa;;>,n (•>, 

d y 

-then must be equal to O, and equation c- 
d X 

gives after dividing by C and transposing 

M — »4 p h c — >4 p r». 

P X- 
If the structure Is open on the sides the te: :i:_ 

in (1) disappears, and 

M' -= H p h' c. 

A little thought will show that after bendl.-,,- th- 
bent tends to take the shape shown in Fig ‘J an.j 
that the bending moments at B and C are of oppo- 
sle signs. Consequently, there must be a poln' of 
no bending, or of contraflexure between C an i r 

Fig. 2. 

Let that point be at a distance Xc from the b.is -. 
Substituting the value of M from (3) in (1). 

making (1) equal to O and solving for Xc. we get 

/ ~ 
Xc «= h ± h’ — c h + -, 

L/ 3 
or 

As the point in question is between C and H, tie 
first value of Xc must be rejected and 

/r " “c c» 
Xe-=h-|/ [h-_J (4. 

When c = *4 h or % h 

Xc = .48 c. 

For the case of an open structure by repeating 
the same operations, only using equation (3') and 

' p X* 

omitting the term - In (1), we get 
2 

c 
p h’ Xc — % p h' c = O. •.• Xc =» -. (51 

2 

The bending moment at B, 

P (C — Xc)’ 
Mb = p (h — Xc) (c — Xc)-. («l 

2 

for an enclosed structure, and 

p h’ c 
M'b = -. (r.’i 

2 
for an open structure. 

When there is a knee brace inserted between th>^ 
roof truss and the posts, C may be taken as the 
distance from the lower end of the knee brace to 
the base of the post. 

A practical example will show that the amount 
of metal saved In the posts by effectively anchor¬ 
ing them and by the use of knee braces Is ver.v 
considerable. The amount of anchorage required 
Is given by the value of M and M' In (3) and (3') 
The stress on the anchorage bolts will be obtained 

by dividing into % M or % M', as the case may be 
the distance between the centers of the bolts in a 
direction parallel to the plans of the moment M 
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Trie lOOe MP. LADDER DREDGE FOR THE VLADIVOS- 
TOCK harbor improvement work. RUSSIA. 

(With full-page plate.) 

The powerful ladder dredge illustrated in the 

.t. LOinpanying cuts and on an inset sheet in this 

issue, was designed by the well-known dredge 

l.uild'lng firm of A. K. Smulders, of Uotterdam, 

Holland, for work on the harbor improvements 

now being carried on by the Uussian Government 

at Vladivostock. As the proposed terminus of 

the Trans-Siberian railway, it was necessary that 

this harbor should have a sulhcient depth to ac¬ 

commodate the largest ocean steamers, and this 

r.-qulred a large amount of dredging, besides other 

improvements. Almost the first act of the Rus- 

sion Government was, therefore, to order dredges 

for this work, and one of these orders was given 

Transverse Section of Dredge for Vladivostock, Si¬ 
beria, Harbor Work, Showing Arrangement of 
Boilers. 

to the well-known Dutch dredge builders named 
above. As described in a recent number of “Le 
Genie Civil,” from which we reproduce the accom¬ 
panying Illustrations, the dredge is 49.5 m. (162.3(1 
ft.) long, 10.1 m. (3.3.13 ft.) wide and 3.81 m. 

ft.) deep. 

The hull of the dredge is of steel, as is also the 
framework of the bridge carrying the upper end 
of the ladder frame. As will be seen, the forward 
vertical supports for the bridge extend down to 
the bottom framing of the hull, while the stern 
supports extend only to the deck line. The ladder 
frame consists of two steel plate girders braced 
together by transverse struts. The sprocket at 
the upper end of the ladder frame for driving the 
bucket chain is quadrilateral, and that at the 
lower end Is hexagonal. The buckets themselves 
have a capacity of 600 liters (21.2 cu. ft.) each, 
and are constructed of plate and cast steel, with 
cutting edges of hardened steel. These buckets 
are so designed that they may be taken apart and 
new parts Inserted in the place of those that have 
become broken or worn out. The mechanism for 
operating the dredge is placed on a platform at 
the rear part of the bridge. 

In the deckhouse are the two cabins for the cap¬ 
tain and engineer, and ahead are other cabins 
and iierths for the chief dredger, chief machinist 
and their two assistants, and for the ten deck 
hands. Ahead of the deckhouse is located the 
machinery for raising and lowering the ladder 
frame, and hand and power windlasses and cap¬ 
stans, cranes, etc., for carrying on the various 
operations of the work. Finally the dredge is pro¬ 
vided with twin screws capable of giving it a 
speed of 10 French miles per hour. Both the ex¬ 
terior and Interior of the dredge are lighted by 
electricity generated by a dynamo operated by a 
small independent engine and vertical boiler. 

The main engines are two vertical compound 
nglnes of 500 HP. each. Steam is furnished to 

them and to all other motors, except the dynamo 

engine, by twn marine boilers having together 
290 sq. m. (3,120 sq. ft.) of heating surface and 
i-arrying 105 lbs. pressure. The coal bins have a 
capacity of 50 French tons. The engines are sur¬ 
face-condensing, with cylindei's 0.."i m. x 0..5,"( m. 
and 1 m. X O.-Vi m.; the cylinder.s being etjuipiied 
with drain cocks and indicators, and also with 
safety valves. They are lagged with felt and 
teak wood, held in place by brass hoops. Rubri¬ 
cation is accomidished liy an oil pump. The pis¬ 
tons are cast steel. The low pressure cylinder has 
connections permitting the use of steam direi i 
from the boiler in case of necessity. The air pumi>s 
are single-action, and the circulating pumps arc 
double-action, and both are operated from the 
crosshead of the high (iressure cylinder. The air 
pumi> has (•.2."»x (1..3 m. pistons, and the circulating 

Transverse Section of Dredge for Vladivostock Har 
bor Work, Showing Arrangement of Dischargs 
Spouts. 

pump has 0.3 x 0.3 m. pistons. There are also two 
more pumps. 0.6 x 0.3 m., one being used to supply 
water for the boilers and the other for draining 

the hold. The condensers are of iron with plates 
and tubes of bra.ss, and the total amount of cool¬ 
ing surface for each is 65 sq. m. (699.4 sq. ft.). As 
will be seen from the illustrations the main en¬ 
gines may be used to operate either the screws or 
the bucket chain as desired. 

According to the tests made, the capacity of the 
dredge is about 3,50 cu. m. (4,57.8 cu. yds.) per hour 
in compact clay, with a mixture of stones, and 
about 50() cu. m. (6,54 cu. yds.) in less difficult ma¬ 
terial. The fuel consumption during the tests was 
0.S6 kg. (1.S9 lbs.) of coal per indicated horse¬ 
power. As will also be seen from the drawings, 
the buckets can discharge on either side of the 
dredge. 

A LIQUID AIR GOLD EXTRACTION tUMFANY. 

The following advertisement appeared in the 
New 5'ork “Sun” of Sept. 2.5: 

LIQUID AIR MINING COMPANY. 

Capital Stock, $.'.,000,000, 
Divided Into .ViO.OOO Shares, Par Value $10 Each. 

Man Triumphs; Nature Yields. 
Westward the human hordes tramped to secure the 

yellow metal—gold—while tons piled upon tons of aurif¬ 
erous sands and ores are to be found in all parts of the 
world, only waiting until the brain of man could devise a 
way to extract the precious metal In paying quantities. 
THE LIQUID AIR MINING COMPANY can well exclaim, 
"Eureka!” When Its processes and devices are applied 
to these sands and ores, the rich metals are produced even 
to the minutest particle. Did you know this? Do you 
want to know? Are you up to date? A seeker after 
knowledge? Then write for the Company's literature, or 
call. 

This Company offers lO.flOO shares of Its Treasury Stock, 
at $2..'.0 per share, tor a limited time only. Address 

B. H. PEARSON. Treasurer, 
St. Paul Building, 

2*20 Broadway, New York. 

As the office of Mr. Pearson Is in the same build¬ 
ing as the office of Engineering News, and as .seek¬ 
ing after knowledge is directly in our line, it seemed 
advisable for a member of our staff to call upon 

him. -Afti-r some scari li he w.is li>, at,'d in a small 

room nil Ihe lOtli tloor. “How is liquid air b ring 

apidieil to mining?” was asked. “Oh, we oniv u>e 

it as an exj.losiv b,’ r> |illed. and he then pro¬ 

ceeded to ex|)laln that it was mixeil with aleohol. 

put In a eartriilgt'. and exi.l.xied. Kxperinieiiis 

had been made with it. lie said, somewhere in 

New .ler-iey. and it had i.roveii wotidroiisly ef- 

f.-ctive. 

“What lias this explosiv,- lartridge to do with 

I'.xtrtictiiig gold from auriferous sands," w;is 

asked, and for reply we were referred to a m.iii 

sitting at tin adjoining disk. wit., was oalb-.l 

"Judge Laird.” To him we are Indebted for a 

Very full ex|.lantilion of th.‘ “gold extrtictlng” |iro- 

eess. It ii|i|iears thiit the eomiitiny htis Iimiii,.! 

that there tire untold millions of tons of gold- 

bearing sands in the .Adln.n.lack region, in New 

5'ork State, which can be mined with ti sliov.ri 

no explosives needed—in some portions of wliieli 

the gold runs at to .<6 per ton. This gold, how¬ 

ever, so Judge Liilrd says, does not exist tis free 

gold, but is so combineil with mtignetie tind “di 

magnetic” oxide of iron, tlitit cli niists geniu-.illy 

have failed to find it by the or.litiary tire .|,-s.i,v. 

Uy the Liiiuid .\ir .Mining (’o.’s process, Itowevi r. 

it is found, and by it may b” extrtict.'d. The 

Judge exhibite.l drtiwings of a modification of tin- 

ordinary Chilian grimling mill, in which ttn' rolls 

tire made of the shtiin* of a trunc.ited con,', and 

have an axial motion in addition to the rolling 

motion common in such mills. Thi'shtipeof the rolls 

tind the axial motion is stiid to i-aus.. the rolls 

to rub the saiiil which is b.-ing crushe.l. in ti.ldi- 

tlon to crushing it by rolling in the ordinal y way. 

and thus to imlverize the sand more comt.letely. 

To the sand while being pulveriz.-d there is tidded 

a small amount of a iiqiii.l, which was dcscrilied 

as being "mercury in liquid form," the use of 

which is to begin the process of amaig.imalion. 

This "solution” of mercury Is claimed to get at 

the fine particles of gold, which, according to tin- 

"Judge,” does not exist as free gold, but In com¬ 

bination with iron oxide, and which metallic ne-r- 

cury cannot reach. The crushed saml, with the 

I.artially amalgamated gold, is lloated out ..f the 

mill by water into a series of amalgamating [lans, 

in which metallic mercury is j.lticed in the usual 

way, and the amalgamation is therein completed 

the gold being extracted from the amalgam after¬ 

wards by retorting in the ordinary way. 

“What has liquid air to do with this extraction 

process?” was asked. "Oh. nothing at all.” was 

the reply. “Liquid air is only the name of tin- 

company. Some of our directors are Inten-sl.-.l 

in liquid air, and they thought it was an attractiv.- 

name, on account of the general jiubllc interest In 

liquid air.” 

“Have you any reports of chemists or of min 
Ing engineers on your process?” was asked. "We 
court the most thorough examination.” he an¬ 
swered. "We have a plant in operation In Brook¬ 
lyn, ami any expert may send his gold-bearing 
sand there and we will treat It for him.” 

A visit was next paid to this plant, which was 
found in a cellar under No. 434 Kent Ave., Brook¬ 
lyn. There was the modified Chilian mill, with an 
overflow trough leading to a series of three ro¬ 
tary amalgamating pans, two iron retorts of about 
a pint capacity each, a blacksmith’s forge. In 
which the retorts might b.' heated, a beer bottle 
full of the mysterious mercury s ilutlon, the com- 
jKisltion of which Is the conijiany’s "secret," per¬ 
haps half-a-ton of sand, said to be gold-bearing, 
a few bags, said to contain gold ores from dif¬ 
ferent places, and about a bushel of mud on the 
floor, representing the tailings of a recent opera¬ 
tion. The plant was in charge of a Mr. Smith, 
who exhibited the action of the liquid In the beer 
bottle. This instantly whitened the surface of a 
copper strip, which was afterwards easily amal¬ 
gamated on being plunged In metallic 'mercury. 
The liquid acted exactly as a solution of mer¬ 
cury in acid would have done, such a solution as 
Is sometimes sold by peddlers as a "silver-plating 
solution.” He repeated the statements of Judge 
Laird as to the willingness of the company to 
have Its process investigated. All that it asks 
is to have any expert send a car load of gold-bear¬ 
ing sand, and It will be treated by the process. 
We noticed, however, one difference between Mr. 
Smith’s statements and Judge Laird’s. The for- 
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itD-r Hiihl that the Adlronda^-k aanda contained 

frei- Kold. while the latter eaid It waa not free, but 

I (iiiihliied with Iron oxide. 

At a later date another member of our staff vis¬ 

ited Mr. I’earson's office, and received some fur¬ 

ther Itiformatlon from that Kentlenian. He was 

t^ild tills time that the company had patent appli¬ 

cations pending: on “the use of liquid air for mln- 

InR." Names of the Inventors were asked for bui 

refused. The company has Just bought, accord¬ 

ing to Mr. I'earson, Hi| a< res of land covere<l with 

gohl-lx'aring sands. In Essex county, New York, 

hut he professed Ignorance as to whereabouts in 

Essex county It was located. The Chilian mill 

drawing was exhibited, and It was stated this 

time that the mill wits owned by ‘The Standard 

ITih'css Co.," which also owned the set-ret 

of the mercury solution, the “Liquid Air Mining 

Co.” possessing merely the right to pur<’hase and 

use the mill and proc ess In a certain territory. The 

Information was also obtained that the secret 

compijund was “a soillum hydrate of mercury," 

and enough of it to treat a ton of the gold-bearing 

sand cost Just tWl cents. 

(juotalions are introduced in the company’s 

prospectus from the “report of Prof. Chase, for¬ 

merly of Cornell ITnlverslty,” and “from a geo¬ 

logical n-port”; but Mr. Pearson was Ignorant as 

to whom Prof. Cha.se’s report was rendered, 

and he v.as equally In the dark as to what the 

geological report waa from which the quotation 

was taken. 

Unless the concern can make some more plausi¬ 

ble showing than was maile in their exhibit to us. 

w>‘ fear the only suckers they will be able to land 

will be the kind that Jump out of the water to 

swallow a bare hook. 

KEPORT OF THE COMMISSION ON THE IMPROVE¬ 

MENT OF THE PHILADELPHIA WATER SUPPLY. 

The long agitation for a better water supply for 

the city of Philadelphia. Pa., has been fully dis¬ 

cussed In previous Issues of Engineering News. 

As our readers will rec.ill. It finally resulted, last 

.\|)ril. In the appointment by the Mayor, Hon. 

Samuel H. Ashbridge, of a commission of expert 

engineers to investigate the whole question and re- 

isirt upon a plan for the immediate Improvement 

and extension of the water supply of the city. 

The commission appointed by Mayor Ashbridge 

consisted of Mt-ssrs. Rudolph Herlng, Joseph M. 

Wilson and Samuel M. Cray, all members of the 

American Society of Civil Engineers. They were 

instructed to act in conjunction with Mr. Wm. C. 

Haddock. Ulrector of the Department of Public 

Works. Mr. John C. Trautwlne, Jr., Chief of the 

llnreau of Water, and Mr. <leo. S. Webster, Chief 

.if the Hureau of Surveys, of the city of Philadel¬ 

phia, anil to submit a preliminary report In (V> 

.lays and a final report In 1*0 days. The final re¬ 

port of the Comml.ssion was submitted in full on 

Sept. Ill, and. summarlxed In a few word.-. It re<'- 

iiinincn.ls the continued use of the water from the 

D.daware and Schuylkill rivers, and Its purifica¬ 

tion by slow sand filtration. Considering the short 

time available in which to conduct the ne^^essary 

investigations, the report is a comprehensive one. 

an.l goes far to settle definitely the problem of se¬ 

curing pure wat»‘r for Philadelphia. 

The rep.irt begins with a re\iew of present con¬ 

ditions. The present population of the city of Phll- 

a.ielphia is 1,:UK*.(HH» which must be provided with 

water at once. In making estimates for the future 

supply It waa decided to assume a population of 

in Ifiot*. At present about 1*5% of the 

<-lty’s water supply la taken from the Schuyl¬ 

kill River, and .ibout 5% from the Delaware River. 

.Ml of the water la now pumped to artificial reser¬ 

voirs l.icated on elevated sites from which It Is 

.listributed through cast-inm pipes. Certain ele¬ 

vated suburban districts are supplied by high ser¬ 

vice pumping stations drawing from the reser¬ 

voirs. 

Comparing the Delaware and Schuylkill rivers 

in respect to the quantity and contamination of 

their waters, the report shows that the pollution 

.*f the Delaware is slight compared with the 

Si huylkill. The latter stream, besides the organic 

impurities, contains a great amount of sediment, 

an.l Is at times highly Impregnated with sulphates 

14. 

and carbonates of lime and magnesia. The great¬ 

est amount of suspended matter which has been 

reported is l.OStl parts per million, which indicates 

that at times a filtration of the Schuylkill water 

must necessarily be preceded by sedimentation to 

remove most of the suspended matter, and that at 

periods of great turbidity even a coagulant would 

be of great service and economy for the purpose 

of more rapid and thorough precipitation. At low 

stages of the Schuylkill River, 80 parts of alkaline 

sulphates per million have been fouml In the 

water. In regard to organic pollution the rei>ort 

states that an Investigation of the Schuylkill 

River rev**al8 contaminations of the most abom¬ 

inable kind. The principal source of pollution of 

the Delaware is the city of Philadelphia itself, al¬ 

though It receives the sew'age from a number of 

towns above that city, including those located on 

its tributary streams, and particularly the Lehigh 

River, which takes the drainage of Bethlehem, 

Allentown and the tributary iron manufacturing 

districts. Below the laihigh the river receives the 

sewage of Easton, Pa., and Trenton, N. J. Owing 

to the large volume of fiow the dilution of the Im¬ 

purities Is much greater than is the case with the 

.Sihuylkill water. 

The capacity and equipment of the present plant 

.rf the city’s water-works Is referred to In some 

detail. The plant Is referred to as one of the 

largest In the world, and comprises; 

(1) Thirty-seven pumping engines, 

with a rated total pumping capacity 

of :«*{),( (l*0,t*(*«* gallons dally. Of 

these pumps .‘Ml are operated by 

steam and seven by water power; 

(2) eleven reservoirs, two stand¬ 

pipes, and three tanks with a com¬ 

bined capacity of l,4I7,8<M),*ltHi gal¬ 

lons; i;$) a system of more than 

1.‘250 miles of water mains varying 

in diameter from 4 ins. to 4.S Ins 

together with the necessary valves, 

fire hydrants, etc.; (4) the Fair- 

mount and Flat Rock dams. The 

pumps vary In capacity from 25t>,- 

OtM* gallons to :i0,(K)0,fKM) gallons 

each per 24 hours, and are con¬ 

tained in ten pumping stations, five 

of which take water directly from 

the Schuylkill River and one from 

the Delaware River, the other four 

being hlgh-servlce stations. It Is 

pointed out that repairs are needed 

in various portions of this plant to 

put it in good condition. This does 

not include repairs or renewals to 

the distribution system, but it is 

I>olnted out that there is hardly a 

district in the city In which some 

Works, to be carelessly wasting water from the ou' 
ply. This remedy Is available and simple, and it i. 
already adopted In many cities with euUre satisf-.'’. « 

Fig. 2 shows graphically the decrease In conaunif - r. 
tap In a number of cities where meters have he. i, 
duced. In l.siso, the City of .Milwaukee, WIs., hail ■ 
meters and the dally water consumption per tan « i-C. 
gallons. In IM*8 it had 22.01W meters, with a da 
sumption per tap reduced to «>44 gallons. About .. '‘ ‘i 
all private buildings, all railway stations, all l sines 
properties and manufacturing establishments were ■ ..-m 
There remain only 30% of consumers whose supi. ,s 
not metered, and yet the amount generally taken . - .mIv 
this 30% for domestic purposes, equals In an.... .h 
whole quantity of water delivered by the meters i.> -u. tv'* 
maining 70%. Notwithstanding the extravaganr via^e 
through unmetered connections, the total consumi.' ■ 
capita per day was reduced from 220 to 81) gallons, 
other cities show similar results. The diagrams 
several of them. 

The city of New York, which certainly requires a= nm,.., 
water as Philadelphia, consiinied in ISItS for the li '-. uglj- 

I ; i if 
FIG. 1.—DIAGRAM SHOWING GROWTH IN THE PER CAPITA 

CONSUMPTION OF WATER IN VARIOUS CITIES, COM¬ 
PARED WITH THAT OF THE CITY OF PHILADELPHIA, PA. 

portion is not suffering from want of water owing 

to incrustation and other troubles. 

Several very interesting facts and comparisons 

are pointed out in respect to water consumption 

and water waste in Philadelphia. Referring to 

the figures of water consumption per capita, pub¬ 

lished In the recent annual reports of the Bureau 

of Water, the Commission’s report states that “It 

Is evident that the figures do not represent the 

actual use per capita per day, but that there is 

added an unnecessary waste.” The diagram. Fig. 

1, shows the quantity of water consumed In 

various cities between 1800 and 184*8 per capita 

per day, as compared with that consumed In Phil¬ 

adelphia. This last city is represented on the 

diagram by a heavy line. Buffalo, N. Y.. and 

Washington, D. C., are the only cities exceeding 

Philadelphia In the per capita rate. The report 

considers that 150 gallons per capita per day, or 

200,000,000 gallons per day, should be a liberal al¬ 

lowance for the actual requirements of the present 

population of 1,300,000. Concerning this question 

of consumption and waste, the report speaks fur¬ 

ther as follows: 

No restriction should be placed upon the use of water re¬ 
quired for health, comfort and cleanliness; nor should a 
part of the community be encouraged to deprive another 
part of Its full quota of water. We are, therefore, em¬ 
phatically of the opinion, and strongly urge, that all prac¬ 
ticable means should be adopted to secure a fair and equit¬ 
able distribution of the city’s water. We know of no bet¬ 
ter means to this desirable end than the introducUon of 
water meters, not only for all business properties and 
manufacturing establishments, but also for such private 
consumers as are found, by the Department of Public 

of .Manhattan and Bronx, 121 gallons per capita p. r .lav 
for a population of about 2,(I0U,U00 InhablUnts. It had in 
use over Jo.tSMi meters in these two boroughs, covering, ii 
it said, every place where water was used extensively fur 
other than domestic purposes. 

The report of the Commissioners for the city of Pitts¬ 
burg advises very strongly the introduction of meters in 
connection with Aheir new supply. 

The consumption per tap for Detroit, as given by Fig. 1. 
commenced to decrease after meters came Into use. and 
In 181*8 It was only 730 gallons per day as against n.arly 
050 gallons in 1888. In 1888 the Sunday waste Is said to 
have been from 50 to (SO gallons per capita, and the aver¬ 
age waste for the entire year was thought to have l.eeti 
from 30 to 45 gallons per capita per day, A system of in¬ 
spection was established and this appears to have been 
very effective. A careful record was kept of the condiii.in 
of the plant, but the per capita waste was still about li gal¬ 
lons daily. It is stated that at present practically all 
manufacturing, business, municipal, public and semi-pub¬ 
lic consumers, and about 4,000 private families have 
meters. 

We earnestly recommend the Introduction of meters for 
the city of Philadelphia, with perfect confidence that the 
private consumer is given full and ample use and enjoy¬ 
ment of all water for his needs and coinfort, at no greater 
cosL and probably. In many cases, even less cost than the 
present rates impose. The meter is not proposed to iii- 
. rease the revenue, but to prevent one citizen from depriv¬ 
ing another of his rightful share of water. A private cor¬ 
poration would introduce meters at an early day If not 
restricted by law, and would at the same time encourage 
consumption In every way. 

The lack of a sufficient supply of water In various parts 
of the city Is due either to a deficiency of distributing 
pipes, to the lack of pressure f.om the reservoir, to the 
want of pumping machinery, to a waste of water, which 
reduces the bead, or to two or more of these causes com¬ 
bined. The remedies are apparent. 

Referring to the present reservoir system of the 

city, the report points out that as far as the lim¬ 

ited investigations made show, it is in a fairl.v 

good condition. Storage reservoirs for coinp' ii- 

sating the yearly flow of ff.ie streams would be 
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r.uulred only in the event of the Improved supply 
t.elng taken from the comparatively small streams 
in the mountainous districts. If the Delaware and 
Schuylkill rivers are to be used at points near the 
^ity. the former at least, owing to its large size, 
constitutes its own storage reservoir, and, there- 
f..re,no special structures are needed for the speci¬ 
fic purpose of equalizing the seasonal How. S-dl- 
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periments with both slow sand tlltratlon ami 
mechanical filtration in the United States and 
abroad. The following is a summary of the con¬ 
clusions reached: 

It was considered that the water collected (rum the 

affluents of the Delaware and Lehigh rivers in the Blue 

.Mountains, and from the Upper I’erklomen Creek, could 

be used in their natural condition. While these natural 

reservoirs are therefore essential as preliminaries to the 

flltratioii of the water of these two rivers. In order to se¬ 

cure the greatest practicable efficiency, the niter plant 

must not only be built with skill, and be provided with the 

best means (or regulating the fiow, and (or cleaulug the 

sand, but it must also be carefully operated by trained 

men. In accordance with the daily condition of ihe river 

water and of the filters. 

Two methods of filtration are in common use: one al¬ 

lows the water to percolate slowly through a bed of sand, 

while the other allows it to pass through much more rap¬ 

idly, and, in order to give it the same degree of purity, re¬ 

quires the use of a coagulating substance to prevent 

objectionable organisms and suspended matter from pass¬ 

ing through the filter. The first we have called a slow, 

and the second, a rapid filtration. 

Inasmuch as It has been impossible, in the time at our 

disposal, to make the necessary experiments showing the 

precise effects of filtering both the Schuylkill and Delu 

ware waters, either through slow or rapid fillers. It Is also 

impossible now to state which of the two systems would 

be the more economical. Hut we know, and can positively 

assert, from experience obtained elsewhere, that, (or tin- 

plants which we have recnminundcd, a slow filter system 

will not materially differ in annual expcn.se from a ra|iid 

filter system. We likewise know that the slow filters, 

from long experience, and from their successful operation 

in many cities, can, without question, yield satisfactory 

results with Itie walers of the aboxe-meutloncd rivers. 

The rapid filters have only recently been sufficiently de¬ 

veloped to command a high degree of confidence in their 

results under all clrcuraslances. 

The actual plant proposed for the city Is de- 
.scrlbcd in a general way as follows; 

The slow filters are all designed for an average rale of 

FIG. 2.—DIAGRAM SHOWING THE EFFECT OF THE USE OF METERS 
ON THE CONSUMPTION OF WATER IN ELEVEN DIFFERENT 

AMERICAN CITIES. 

mentation reservoirs are not required If clear 
mountain waters are used, but if a filtered supply 
is secured from the Delaware and Schuylkill 
rivers, sedimentation reservoirs are required to 
give the water a preliminary clearing. The only 
use for clear water reservoirs in Philadelphia is 
for the purpose of providing for the irregular 
daily consumption, for accidents to the mains, 
fires, etc. 

Regarding the quality of the improved water 
siqiply, it is premised that it should be up to the 
best recognized standards of purity in all respects. 
The water supplied to the city at present Is 
Scarce in quantity and Inferior in quality. It is 

sources arc the best ob¬ 

tainable at a reasonable 
cost, and while their aver¬ 

age standard of purity Is 

high, it must be remem¬ 

bered that a guarantee 

against an occasional and 

temporary pollution of the 

water by disease germs 

from man and animals, 

cannot be given (or such 

large and exposed water¬ 

sheds. Nor can an occa¬ 

sional taste, due to vege¬ 

table matter, be entirely 

avoided. 

The alternative source of 

supply is the water of the 

Schuylkill and Delaware 

rivers, within or near the 
city limits, artificially purified to the required standard. 

The purification is obtained by filtering the water through 

sand: no better and cheaper method is known. 

The progress made In this country and in Europe in as¬ 

certaining the laws of the mechanical and biological pro¬ 

cess of filtration, and the practical success obtained in 

filtering water for many years In large cities of Europe, 

confirm and warrant the conclusion that this method of 

purification can furnish this city, from both rivers, with 

water that will be clear and palatable, and will conform 

to the best bacterial and chemical standards. 

When the raw river water carries much suspended mat¬ 

ter with it, this must be allowed to subside, as a pre¬ 

liminary to filtration, so as to lengthen as much as prac¬ 

ticable the time between the filter cleanings. Settling 

.'l.iNMi.tKNt gallons of water per acre of effective area (about 

It cu. ft. per sq. ft I |icr day. The iiuinbcr of filler l>eds 

ecrcted at each site at first would he only (or present 

demands, and each plant could be Increased thercuftcr 

from time to time, as found newssary, by additional filler 

beds, ample ground having been reserved for this pur¬ 

pose, except In the case of the yueen Lane. The area 

available for slow fillers at Queen l,ane is limited, so that 

provision cannot be made at that site to filter more than 

,'>.S,tit)f),iMM) gallons per day, although the amount used In 

that district will hereafter be considerably greater. This 

deficiency will he made up (rum East I’ark, and fur that 

purpose high-Bcrvice pumps at Ea.st I'ark will be required. 

A rapid filtdr plant has been adopted at East I’ark. 

In considering the Schuylkill atid Delaware rivers as 

sources of supply to be filtered (or the city, we have de¬ 

cided upon the following main points; 

(I) To utilize and adopt the present plants as far as 

possible and to the best advantage. 

(li) To use the Schuylkill water (or the districts of Hcl- 

mont, Koxhoroiigh and Queen Lane, with such surplus as 

may remain of the limited l.’'i<),isNi,(Nitt gallons supply per 

day, for East Park. 

(;<) To abandon the reservoir at Fairniount, which is 

now In use only (or about seven months in the year, and 

to connect the turbine pumps with Spring Uardeii station, 

so that they may be placed in service whenever the sup¬ 

ply of water will allow, thereby relieving the steam plant 

of a correspuiiding amount of work. 

(4) To abandon the Corinthian reservoir. 

(5) To retain the Fairbill reservoir, which, although not 

now designated for use, will hereafter undoubtedly be 

found valuable as a center of distribution for filtered water 

and can be so adapted by modification and covering. 

not only turbid in storms, but also subject to 
great sewage pollution. The deficiency of supply 
!is to quantity can be remedied by diminishing the 
waste, or by increasing the pumpage. The defects 
in quality can be remedied either by abandoning 
the present sources of supply and adopting purer 
ones, or by applying to the water taken from the 
present sources well-known methods of purifica¬ 
tion. The first project requires the bringing of 
Blue Mountain water to the city, and the second 
requires a thorough filtration of the Schuylkill 
and Delaware river waters taken within the city 
limits. The quantities of water available from 
these sources by different plans are as follows; 

,, Gallons 
Mountain water (unflitered): Lehigh River, in- per day. 

eluding Big and Aquanchicola Creeks... .3W,000,000 
Upper Perkiomen. 90,000.000 
.Sources near Delaware Water Gap.260,000,000 

Water requiring filtering: Schuylkill River at 
Philadelphia.150,000,000 

Delaware River at Philadelphia.Unlimited. 
Delaware River at Water Gap.350,000,000 
Tohickon & Nesbaming C'ks, with storage.. 144,000,0(Kt 
Perkiomen Creek above Schwenksvllle.wlth 
storage.190,000,000 

The estimated costs of these different plans are 
given in Table I. 

The report enters Into a somewhat extended con¬ 
sideration of the relative advantages of the sev¬ 
eral projects and discuasea briefly the character 
of slow sand flltratlon and the experience and ex- 

TABLE I.—.Showing Estimated Cost and Cost of Operation of the Several Possible Alternate Projects for Improving 
and Extending the Philadelphia, Pa., Water Supply. 

Mountain Water Supply.* 
-Coat, 

Source. 

S3,186,0(g) 2,925,000 1.78 

Dlstrlbu- Annual; 
Aqueducts, tion to operation 

Daily supply, storage, rityreser- and main- 
gallons. etc. volrs. Total. tenance. 

Upper Perkiomen Creek and Lehigh River: 
Tributaries .200,000,000 $;t2.0no,000 $1,320,000 $33,410,000 $l,2a-.,(KiO 
With tribuUries .450.00(»,000 64.r.!IO,(K)0 2,150,<MiO ti6,74O.000 2.4hU.(si0 

Delaware River tributaries, near Water Gap, 
Upper Perkiomen Creek and Lehigh River 
tributaries.4.''i0,000,000 78,630,00<t 4,555,0(i0 

Slow Filter Supply. 
Mains bet. 
Torresdale 

Filters and plant—East 
Source. Daily supply, accessory ParkDlst. 

gallons. works. system. 
l.'>O,000,000 galls, daily from Schuylkill River; 

.’SO.fWO.OOO galls, dally from Delaware 
River.200.000,000 $9,453,591 $l,.’i20.000 $10.97.3..’>91 $1.227,.T73 

.300,000,000 galls, dally Delaware River.. .4.'i0.000.000 23,174.05>1 lO.OStt.OOO .34,154,679 2,971,801 

Rapid Filter Supply. 
Filters, Dlstrlbu- Annual; 

Per 
thou.sand 
gallons 

1.6.'> rts. 
I..'.! •• 

Total. 

Annual: 
operstlon 
and main¬ 
tenance. 

Source. Dally supply, 
gallons. 

450,000,000 galls, daily from Delaware River, 
filtered at Portland.4.'i0,000,0<)0 

260,000,000 galls, daily, mountain wate^ from 
storage above Water Gap and 190,000,- 
000 galla. dally from Delaware, filtered 
at PorUand.450,000,000 

450,000,000 galla. daily from the Delaware, 
filtered at Torresdale .450,000,0(X) 

aquedets A tion to 
accessory city reaer- 

works. volrs. Total. 

$5,320,0(10 $67,862,741 

operation 
and main¬ 
tenance. 

$3.239,.379 1.97 cts. 

Per 
thousand 
gallons. 

1 68 cU. 
J.81 •• 

Par 
thousand 
gallons. 

73,325.052 

15,798.376 

5,320,000 

6,120,000 

78,645,052 

21,918,376 

3,170,805 

3,108,6116 

1.93 

1,.S9 

•The coat of delivering 700,000,000 gallone dally of mountain water Into the city reservoirs would be $116,- 
585,000, and the annual expense of operation and maintenance would be $4,810,000. 
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till To iKlopt ulow flitratlon for Htilniont, Hoxhorougti. 

.mil gucfii Lhiio (Imtrlrtfi. and rapid flitralion for aiirh ro¬ 
ll aluinp portion of tho Sohiiylklll wator as la di livorod at 

Kaat I'ark. 
(7) To oatahliah a alow-filtor plant on Iho Delaware River 

below Torroadale, from whioh all the water not aupplled 

from the Si huylkill will be obtained. 

|S| To make uae of the preaent re.“ervoir8. whenever 

(lOHalhle, for aedlmenlatlon and for the atorage of Altered 

ext-efil the probable annual net earnlngB of the 

water-works. In eonclu«ion the Commission 

reeommenda: (1) The adoption of that project by 

which the waters of the Schuylkill and Delaware 

rivers, taken within the city limits, are purified by 

filtration. (1!) The Immediate improvement of the 

existing [ilant, in accordance with the detailed 

recommendations of the report. 

ilia, deep under the tie, to prevent froat from 
bad effect upon the track. It maintains a gonJ** 
Is free from dust, and is not materially affected • 

The sprinkling of gravel with oil is very eit. 
preventing dust, especially in New England, w!,, 
roads have gravel ballast, which is very dusty 
also prevents the growing of weeds and grass 
creases the life of the tie from one to two years' 
ballast sprinkled with oil has all the essential qu . 
stone ballast, and it is possible to make and ma n' 
more even surface with such gravel than with stoi 
the same amount of labor. ““ 

o.ng j, 

' It lace, 
■ rain, 
-ive In 

inoit 
'He oil 
i..i In- 

’•■avel 

water 

C.n To allow at least LM hours for sedimentation, and 

to provide storage lapaelty for one-half day's supply of 

Altered water. 
(Ill) To cover all storage reservoirs for Altered water. 

(Ill To cover all filters. 
It is. Ilf course, eminently desirable that the water sup¬ 

plies for filtration should be as free from Impurities as 

possible, so as to reduce to a minimum the duty on the 

filters: and every effort should !«• made, by legislation and 

otherwise, to prevent the pollution of streams; yet such 

water as exists to-day In the Schuylkill and Delaware 

rivers at the city of Philadelphia, ran be purified by filtra¬ 

tion and rendered wholesome and fit for all domestic 

purposes. 

Within the city limits it Is possible to locate the filter 

plants, at places where the water supplied them will not 

be suhjei t to direct sewage pollution. A point can be se¬ 

lected on the Delaware River within the 'ity limits, hut 

above such direct contamination, and the present Intakes 

on the Sebuylklll are wdl situated in this respect. The 

locations and conditions of existing pumping stations and 

reservoirs are su. h that It is advisable to continue the use 

of the water In this river tip to a quantity equal to its min¬ 

imum How, at least so long as the present plant can Im 

made serviceable. For additional supply, and for future 

extensions, the Delaware is the proiter source, and in time 

it is not impossible that the wlnde supply may come from 

that river. 

In order to ascertain the suitability of certain sands, ob¬ 

tainable In the vldnlty of Philadelphia, for use In filter 

plants, we have had mechanical analyses made of a num¬ 

ber of samples. The results indicated that there will be 

no difficulty in obtaining suitable material for the purpose. 

If the annual rales remain the same, the surplus earn¬ 

ings of the llureau of Water would, to all appearances, be 

sufficient to pay for the continual extension of the plant 

as required by the growth of the eity. 
Owing to the improvements constantly being made In 

the operation of filtration plants, it is probable that our 

estimated t ost of flitratlon will lie found, In the future, to 

have been loo high, rather than too low. It will be 

Iiolited that 'be estimated cost of filtering on the Dela¬ 

ware is sli .tly less than on the Schuylkill. 
Wlicn tiic present reservoirs are converted Into settling 

ri'servoirs for use prior to the filtration of the water. It 

will he iiecchsary, in some Instances, to re-adjust the water 

intakes and outlets, so as to accomplish the highest pos¬ 

sible degree of sedimentation during the time that the 

water Is passing through the reservoir. 

It is ailvlsable that filters and clear-water reservoirs be 

covered or roofed, to prevent the foj-matlon of ice on the 

surfaie. and to protect the filtered water from pollution 

liy the dust in the air which carries the seeds of lower 

life Then- is abundant evidence of the deterioration of 

tillered water, or of spring water, kept In open reservoirs. 

In covered reservoirs, the water Is also cooler in summer, 

than when exposed to sunlight. There Is an erroneous 

Idea that sunlight and air are advantageous to stored 

water. The i-oiitrary has been frequently demonstrated, 

and everyone appreciates the excellence of spring water, 

Whii h issues, so to s|>euk, from the bottom of a large nat¬ 

ural filter, without having been exposed to either sunlight 

or air. There are both chemical and biological reasons 

for these facts. 

The slow-fliter plants contemplated In our recommenda¬ 

tions are similar. In general arrangement, to those of 

Dondon and of Hamburg, and to the recently completed 

llllt r plant at Albany, N. Y. The latter is the largest 

filtration plant in this country. 

We have said that we consider It inadvisable during dry- 

years to obtain a greater amount of water from the Schuyl¬ 

kill River than l.'si.tssi.rKSt gallons per day. A provision 

for supplying the city with Jtsi.tsiiMKSi gallons daily, there¬ 

fore, requins .-si.iHsi.iSMt gallons a day to be obtained from 

the D. laware River, and all future increase of supply is 

assumed to be taken from this river. We have selected 

tile neighborhood of Torresdale as the site for the new 

pumping station on the river because the present site at 

Lardner's I’oint will, in our opinii.n, not be suitable in 

tlie future, on aci ount of the sev. ral large sewers now de¬ 

livering, or whiih will soon deliver, a large amount of 

f. wage into the river in that neighborhood. 

Keferring to the estimated costs of the different 

imijt-i t.s given in Table 1.. the report points out 

that: (l> The original ei>st of any of the mountain 

tvali-r stipplies is very great for thelargequant.ties 

of water whii h the eity re«|tiires. I'J) A tilt -redsup¬ 

ply i an be obtaineil at a tirst cost which is within 

the prt-s nt b.irnuving i-apacity of the city, and 

the plant can be operated at a cost which will not 

ANNUAL CONVENTION OF THE EASTERN MAINTE¬ 

NANCE OF WAY ASSOCIATION. 

The sevi-nteenth annual convention of this Association 

(formerly the New England Roadmasters' Association), 

was held at Portland, Me., Sept. 20 to 29, the headquarters 

being at the New Falmouth Hotel. 

At the opening session on Sept. 20 (at 2 p. m.), the 

President. Mr. J. .M. Torr (N. Y., N. H. & H. R. R ). made 

a very brief address. The Secretary and Treasurer, 

Mr. F. O. Stowell (Boston & Maine R. R.), then read his 

report, showing re<-elpts of |910, and a balance of <:2.‘$7. 

There are now about 99 members. The election of of- 

firers was then proceeded with and resulted as follows; 

President. E. A. Haskell (Boston & Albany R. R.); Vice 

President, F. E. Sibley <N. Y., N. H. & H. R. H.); Sec¬ 

retary and Treasurer, F. C. Stowell (Bos. & .Me. R. R ); 

Executive Committee. John Patch (Bos. & Me. R. R.); 

M. C. Hamilton (N. Y., N. H. & H. R. R.), W. E. Tuttle 

(N. Y., N. H. & H. R. R ), and C. H. Pemberton (Bos. & 
-Me. R. R ). 

The Secretary then read three of the reports, all of 

which were very brief, and abstracts of these are given 

below, with particulars of the discussions. 

The technical business was. then resumed, and the re¬ 

port of the first committee was read, which was substan¬ 
tially as follows: 

Maintenance of Right of Way in Neat Condi¬ 

tion. 

I’niformity of practice is a desirable feature and a ^- 
tent factor In the accomplishment of a good general ap¬ 
pearance of the line. Standards should be adopted by the 
management of the various details of construction, fix¬ 
tures and designs, including cross section of roadbed, 
distance of sod line from rail, shape and color of all road¬ 
way signs, and their distance from the rail, the style of 
fencing, etc. 

Employees of the transportation and motive power de¬ 
partments should b»- governed by rules tending to impress 
upon them the necessity of doing their part towards 
k<‘eplng the roadbed clean and thereby keeping the 
trackmen from doing work made necessary by the care¬ 
lessness of employees of other departments. This would 
include the disposition of station and train rubbish, loco¬ 
motive ashes, etc. 

All track foremen should be encouraged to take pride 
In the condition and appearance of the roadbed, and 
should understand that a neat and tidy appearance will 
be substantially appreciated. 

R. A. .McQuald, (Jeo. A. De Moore, G. L. R. French. 

Mr. R. 1’. Collins (N. Y.. N. H. & H. R. R.) thought 

that foremen should work to a definite system and rout¬ 

ine. In this way they will not waste time by doing the 

same thing over and over again, and the work will be 

more economically done. Mr. Curtis said the foremen 

should be properly instructed as to methods of economiz¬ 

ing time. .Mr. I’atih (Boston & Maine R. R.), said that 

when his road first began to require a neat and tidy con¬ 

dition of the road, the foremen complained that they had 

no time for this, but they soon found time when they 

found that their instructions were meant to be carried 

out. 

The next report was that of the committee on "The 

Most Efficient. Durable and Economical Form (or Stand¬ 

ard Snow Fence, and the Best Form of Right of Way 

Fence.” The following is an abstract of this report: 

Snow and Right of Way Fences. 

Where the right of way is sufficiently wide, a close 
board of fence should be used of height suitable for the 
snowfall of the locality. Where the right of way is nar¬ 
row and there are many shallow cuts, a portable fence 
may be used, made in lengths of about 12 ft These 
should be set up about 100 ft. from the track. When the 
snow has accumulated to the top of the fence the fence 
may be placed on top of the drift. 

For the right of way, a woven wire fence is recom¬ 
mended instead of barbed wire, the details of size of wire, 
etc., being left to the manufacturer. A. C. Stickney. 

Mr. Stickney (Boston & Maine R. R.) said that no wire 

fence would keep off trespassers near large cities, but we 

Judge that he has not seen the high wire fence used by the 

Chicago & Northwestern Ry. In some cuts he uses snow 

fences built on the slopes, at an angle of about 45* with 

the track, and ik) to 9t> ft. apart, alternating on opposite 

side* of the cut. This prevents the cut from filling with 

sno* For fence posts, he prefers red cedar first and 

chestnut next. Mr. Patch said he had used some woven 

wire and did not like it. but will try a nine-wire fencing 
of rectangular mesh. Across swamps, he uses barbed wire 

fencing on account of its cheapness. 

.At the evening session, the report of the committee on 

stone ballast and gravel ballast sprinkled with oil was 

first presented. 

Comparative Merits of Stone Ballast ami Gravel 

Ballast Sprinkled with Oil. 

Trap rock broken to a 2-in. size is extensively used 
and gives general satisfaction. It should be at least 12 

Some members thought that an equally good .-irfa- 

could be kept with stone ballast as with gravel b .Ijasi 

but when their attention was called to the fact .t the 

report said at the same cost, they were not prepared to 

continue their claim. After some desultory disc.itsion 

It was resolved to hold the matter open for anoth-vr jear' 

in order to enable more complete information and le- oroi 

to be obtained as to methods, cost, durability, ei;. ojore 
particularly in regard to the oil treatment. 

The next report was that of the committee on th-. pre- 

servauve treatment of cross ties. It was not an noport- 

ant addition to the literature on the subject, and re¬ 
ceived little discussion. 

The Advisability of Chemical Treatment for Ties 

for Railways in New England. 

E.vp(-rience has clearly shown that decay can be u-e 
vented (or many years by chemical treatment, but oulv 
three distinctive processes have stood the test oi nme 
and proved their commercial value: (1> kyanisiug the cost 
and danger of which put it out of the ques’tion ci 
creosoting, which is efficient, but costly, and td) buru’i-ttis- 
ing, a treatment with chloride of zinc, but if the solution 
is strong it makes the lies brittle, while It will bo a dif- 
flcult matter to properly close the pores or cells to pre¬ 
vent the chemicals from washing out. (This siaumeut 
is not in accordance with the results of extended experi¬ 
ence.—Ed. j. If the chlorine, as an antiseptic,and tin ccal- 
tar products as a preservative medium, could be conibiued 
in a form readily absorbed by the road without the in 
tervention of expensive plants, and which could be ap¬ 
plied by unskilled labor at the place of using, there 
would not be much more to desire. 

The German railways have made estensive use of the 
zinc-creosote process, and Mr. \V. W. Curtis. .\l. .Am. sioc 
C. E., In a recent article published in Engineering .S. ws 
says; "Beginning in lts9o, all the pine ties used on the 
I’russian titate Hallways were treated with tho zim-- 
creosote process. It is claimed that the results are much 
superior to those with chloride of zinc alone." A zine- 
creosote compound, sold under the name of "carboliiioum- 
avenarius," has shown good results, and it would bo 
economy to use it on railways in New England. 

M. C. Hamilton, L. Curtis, E. K. Stone. 

On Sept. 27, the meeting opened at 9:.■{() a. in., and .VIr. 

W. F. Ellis presented a brief statement regarding the in¬ 

crease in weight of rails and weight of locomotives and 

cars, and discoursing the deflection of light rails with im¬ 

perfectly tamped ties under heavy loads. He showed a 

number of sections of light and heavy rails, and said that 

modern heavy rails are rolled too hot and do not give 

as good service as older and lighter, but better rolled 

rails. From an economical point of view he thought that 

!s)-lb. rails were superior to lOU-lb. rails, the extra cost 

of the latter not being warranted by the results obtained 

from their use. He considered that ID or 17 ties would 

be sufficient (or b-t-lb. rails. 

Mr. Haskell said that the 9o-lb. rail of the Boston k 

Albany R. R. is satisfactory, but would be better if made 

higher and more rigid, which is the universal criticism 

of this particular rail. The ties are 7 to 9 ins. wide on the 

(ace. Mr, Collins said that ID ties to a 90-ft. rail were 

used until two years ago, when the number was increased 

to 18, in consequence of the narrower face of the ties now 

obtained. Mr. Ware (Buff., Koch. & Pitts. R. R.) said 

that be uses 14 ties, 8 ins. wide, to a 30 ft. length for 

rails of 80 and 100-lbs. Mr. Clark said that the increase 

In weight from 50 to 75 lbs. per yd. had reduced the labor 

of maintenance in surfacing and lining 33%. 

.Mr. J. H. Nicbql, Asst. Engineer of the West Jersey k 

Seashore Ry., then gave some particulars of the process 

of sprinkling gravel ballast with oil, as introduced by 

him about two years ago, and .Mr. S. Kunisawa, of the 

Engineering Department of the Japanese Government 

Railways, then gave a brief description of the growth 

and construction of railways in Japan, and particulars of 

the system of maintenance. 

The next business was the selection of the place (or the 

next meeting, and Philadephia, Pa., was the only place 

nominated. The convention then adjourned. 

In the afternoon there was a steamboat excursion 

among the islands of Casco Bay, and In the evening Mr. E 

E. Russell Tratman, Assoc. M. Am. Soc. C. E. (.Associate 

Editor of Engineering News), delivered an address on 

‘“The Organization of the Maintenance of Way Depart¬ 

ment.” 

On Sept. 28, the party left Portland at 7.30 a. m on 

a special train (or a trip to the Hangelay Lakes, by way 

of the Maine Central K. R. and the Portland & Rumfurd 

Falls R. K. to Bemis, and thence by steamer aiToss 

Lake Mooselucmegantlc to the Mooselucmegantic House, 

where dinner was served. The return trip was over the 

same route, the train arriving In Portland at 6 p. ni. 

On Sept. 29, a special train of the Maine Central R. K 

left Portland at 7.30 a. m. (or the White Mountains, going 

through the famous Crawford Notch to Fabyan's, where 

dinner was served. This concluded the programme of ex¬ 

cursions, some of the party going back on the special to 

Boston, and others departing for ‘kelr homes or making a 

trip up the Mount Washington rack railway. 




