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THE STREET RAILWAYS OF DAYTON, OHIO 

\Vith the gro\\'th of populat ion and enl argement of 
st reet rai lway faci liti es, the tende11 cy in many cities, where 
there is more than one company, has been to\\'ard consol
idation, thus effecting a reduction in operating expen:,;es 
fo r all. T he compan ies of D ay ton. ho\\ ever, still maintain 
a separate existence . 1\l thoug h a city of onl y 80,000 in
habitants, it has three di stin ct companies operating three 
cit y systems, besides an interu rban road to H amil ton and 
one now building to E aton . Dayton is ad mi tted by all 
visitors to be a most beauti ful city; its streets throughout 
t he business porti on a re paved with brick and as phalt. and 

\\ bile th ere is an occa sional agi tation to compel the com
panies to put on conducturs, the demand is not general, 
and the citizens on the \\ hole are \Yell sati sfied with the 
:,;crv1ce g1yen. 

Transfers are' is sued at four stations, located at the in
tersectinn s of th e different lines. .At the time of paying his 
fare the passenger asks for a ti cket. which, presented to th e 
agent at the crossing of the line to ·which he wishes to 
change, secures a transfer to that lin e. Th e ticket re
ceived from the motorman states on it s face that it is not 
a transfer, but is exchangeable for one : it al so has a num-

FIG. 1.-INTERIOR OF POWER STATION-CITIZENS' RAILWAY, DAYTO N 

are kept scrupulously clean. Th e cars of the street rail
way companies in no wise detract from th e general "well 
kept" appearance ; newl y painted, poli shed to shining, and 
moving on tracks that are unexcelled. 

All cars are run with put conductors, the passenger de
posits his fare in the box in th e front encl of the car , and 
in case of his refusal to do so wh en requested is liable to 
a fin e, not to exceed ten doll ars. The managements of the 
various roads believe that very few fares ar e lost even 
when the cars are crowded. O n special days, wh en the 
crowding is excessive, th e "extra" motormen are put on 
as conductors. There is not the public di slike of the 
street railway companies that prevail in some cit ies, and 

ber corresponding to th e one of the car from which it is 
issu ed, and, in order to be of value, must be presented to 
the transfer agent immediately upon the arrival of the car 
at the transfer station. T his system reli ev es the motor
man from the trouble of punching transfers . 

F or a time after the inaugurat ion of the transfer system 
a strict account of the transfers was kept. A t the end of 
a year the balance in favor of one road against the others 
was less than seventv-five dollars-much too small a sum 
topayforthe labor of keeping clearing-house accounts. The 
transfer merely represents a courtesy extended from one 
road to the others, and is not counted as receipts. The 
companies share equally in th e expense of mai ntaining th e 
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four transfer stations. Six rides a re sold for a quarter, 
the tickets being in the shape of disks of celluloid about 
th e size of a nickel, and having a hole through the center , 
like a Chinese coin. That the public takes advantage of 
the six-ride feature is shown by th e large propo rtion o f 
celluloid di sks always lying in the fare box. Each road 
issues the tickets in a separate color, but a ticket from one 
is good on any oth er. 

The franchises are mostly for twenty-fiv e years, and no 
other compensation is asked than the building and repair
ing of the pavement betv\ een the t racks and one foot on 
either side. 

Each company has its own power house, car barn and 
repair shops. The city lines compri se 56 miles of single 
t rack. and operate less t han one hundred cars. so the sav
ing whi ch would be effected by a combination o f the power 
hou se and repair shop equipment is obvious. 

The pmver houses are in no case near th e cente r of dis
tribution, and in but one instance n ear enough to use th e 
river water fo r condensin g purposes. That of the Peo
ple's Railway Company is the onl y one located on a rail 
road. This station is b11t a few blocks distant from th e 
po\\'er station of the Citizen< St reet Railway Company. 

The \ Vhite L ine po\\er house nf the People' s Street 
Railway Company was one of the first electri c power sta
tions in thi s country. There are two G. E. dynamos belted 
to Lane & Bodley and McI ntosh & Seymo ur double 
engines. The Lane & Dodley engin es were the fir st in-

rope connected to General E lectric dynamos. The rope 
connection has the advantage of being noiseless, provides 
a more flexible connection, and slips less than a belt. C. 
E. Clark, the chief engineer, expressed himself as well 
pleased with the operation of the ropes. The rope is con-

FIG, 3,-SUMMER PARTY CAR 

tinuous and passes over a tension carriage similar to that 
used on a cable railwav. 

At the station of tl;e Citizens' Railway, F ig. I, there 
are three Buckeye engines, each of 500 h.p., direct con
nected to Siemens & Halske generators. The engines are 
tandem compound, th e only ones of this type in the city. 

The boilers at this plant are of the 
Brownell tubular type. The first 
two stations burn natural gas and 
the last one coal. 

The track construction on all 
the roads is extrem ely substantial; 
from 70 t() 90 lb. g irder rails are 
used; a layer of 6 ins. of gravel 
underlies a large part of the track 
work. Throughout the paved dis
trict the cars ride as smoothly as 
if the joints were welded. Iron 
poles, made by the E lectric ' Rail
" ay Equipment Company, are 
used eve rywhere. As there are no 
conductors to care for the trolley 
very great pains has been taken 
in the construction of the over
h ead work, with the result that 
the trolley is seldom "off ." 

FIG. 2.--BROWN ST. STATION OF OAKWOOD STREET RAILWAY 

No better cars can be found 
than those running in Dayton, 
and few as handsome. Plush-cov
ered upholstered seats are the 
rule. On the People's line all seats 
are set sideways, and the cars are 
turned from closed to open by 
removing the windows and pan
els on the sides. The front 

stalled and have been running since 1889. In all that time 
they have given absolutely no troubl e. A second McI n
tosh & Seymour engine of 1200 h.p. is direct connected to 
a G. E. generator. A ll three engines a re connected to a 
1000-h.p. vVorthington condenser , maintaining a vacuum 
of 24 to 25 ins. The condensing and feed water comes 
from well s and is discharged in the city sewers. Five 
Brownell tubular boilers supply steam; some of these are 
very old and will be replaced soon. 

The Brown Street station of the Oak\rnod Street Rail
way Company, Fig. 2. is equipped with two l\Iinerva 
boilers, two Ame1·ican \\' heelock engines of 400 h.p. each; 

end s of all cars are vestibuled, according to O hio law. All 
are electricallv heated, and on the Oakwood line the front 
door is left open, in order to make it more comfortable for 
the motorman. A mirror tilted at an angle like that of a 
church organ enables the motorman to see his passengers 
safelv on and off without turning around. 

Tl;e People's line has a novel summer party car, Fig. 5. 
lt has a canopy, roof, chairs and tables, a cooler for re
freshments. and is, in fact , a modern summer garden on · 
wheels. It rents for ten dollars per evening, and is very 
popular. 

The cars. almost without exception, were made by the 
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Barney & Smith Car Company. A city o rdinance re
q uires the use of fenders; it is the popular opinion shared 
even by the managers of the roads that these have pre
vented many serious accidents. The Hunter fender has 
been in use since 1896, and is giving good satisfaction to 
both public and railway official s. A view of this fender 
is given in Fig. 3. 

General Electric motors are quite generally used. T he 
Barney & Smith and McGuire Mfg. Companies have fur
nished the majority of the trucks. 

FIG. 4,--ELECTRIC ARC HEAD LIGHT. 

The Dayton street railway companies haYe a total capi
talization of $3,600,000, or more than $64,000 per mile. 

INTERURBAN LINE TO HAMILTON. 

The electric railway between Dayton and Hamilton is 
a splendid illustration of the interurban electric road of to
day. The line now in operation is 38½ miles long, with 
terminals at Hamilton and Dayton. The 
Dayton Traction Company operates that 
part lying between Dayton and ]\;Iiamis
burg, a distance of I 1-?z miles. From Miam
isburg to Hamilton, 27 miles, the operat
ing company is call ed the Cincinnati & 11i
ami Valley Traction Company. The two 
companies are about to be consolidated, so 
"·ill be considered as a whole. 

The road start s from the Court House in 
the city of Dayton, having a population of 
So.ooo, thence passes through Alexanders
vill e, Carrollton, to Miamisburg, thence 
through Franklin, in Warren County, hav
ing- a population of 5000, south through 
Middletown, having a population of 12,000; 
Trenton, population, 1000; Busenbark and 
Overpeck, population 500 each , to Hamil
ton, having a population of about 30,000. 

The valley through which the lines passes 
is known as one of the richest vall eys east 
of the Mississippi, the soil being extremely 
fertile, the principal ground products be
ing tobacco, corn and wheat. The present, 
terminus of the line at Hamilton is 20 mil es 
north of Cincinnati, the proj ected terminus 

of the road, where it will be t-xtended thi s coming summer. 
It can hardly be said that this interurban road parallels 

t he steam railroads , although from Dayton to Middletown 
-it runs alongside of the Big Four. but at Middletown the 
fatter diverges in a southeasterly direction to Cincinnati, 

whereas the electric line takes a soutlnvesterly course to 
Hamilton, parall eling the Cincinnati, Hamilton & Day
ton road from Middletown to Hamilton. 

FIG. 5.-VIEW ON LINE OF MIAMI VALLEY TRACTION COMPANY 

T he frequency of cars between Dayton and Hamilton
every half hour from early in the morning till late at 
night-and the fact that the line traverses the principal 
streets of the several cities and towns, combined with the 
low rates of fare, has secured for it all the interurban 
travel along its route. This is so true that several local 
trains of the Cincinnati.Hamilton & Dayton and Big Four 
Railroad have been withdrawn . The cars make the 38 
miles in the 135 minutes , including all stops, and the 
through fare is 50 cents. 

The road is operated similar to steam roads. It has a 
train-despatching system, using telephones. It is equipped 
with a block signal system. Cars are provided with smok
ing compartments, toilet rooms, ice water and completely 
vestibuled. 

The company has established its own ticket offices and 
agencies and ,vaiting rooms in each and every town along-

FIG. 6.-INTER IOR OF BUSENBARK STATION 

the line. The style of tickets and the manner of keeping 
the accounts are similar in every respect to steam railroad 
systems. T he company issues single and round trip, full 
fare and half fa re tickets bet\\"een all stations. school tick
ets, monthly commutation. and ;n all has -J-5-1- forms con-
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stantly on sale. Baggage is checked and carried free, and 
the W ell s & Fargo Express Company handl es all the ex
press business along the route. 

Another peculiar fact which must be of interest to elec
tric railway men is that while the C. H . & D. bitterly op
posed the building of an electric road parall eling it s own, 
its attitude has changed, and it is stated that it now pro
poses to make use of the interurban as a feeder, issuing 

per car) with latest controllers at both ends of platform. 
.. \.II cars and trucks were made at the shops of the Barney 
& Smith Car Company's shops upon plans furnished by 
th e engineers, and are mounted on the same company's 
trucks. 

Three power stations are employed, one at Dwyer Sta
tion, on the line of the Dayton Traction Company, one at 
Franklin, Ohio, and one at Busenbark. They are so ar-

FIGS . 7 AND 8.-CAR HOUSE AND CARS-MIAMI VALLEY TRACTION COMPANY 

interchangeable tickets and building a union depot where 
the lines cross. 

Through the small towns and villages, and along the 
county high,vay a 60-Jb . 41-in. T rail, with fo ur-hole 
angle bars, rolled by the Carnegie Steel Company, is used. 
Through the larger towns and cities 70 and 90 lb . g irder 
rai ls are used. The rails are laid on 5-in. X 7-in. X 7-ft.oak 
ties, 2500 to the mile. The tracks are bonded with Bene
dict & Burnham N o. oo rail bonds. The entire roadbed 
is ballasted with gravel, some of the fill s being 20 ft. in 
depth. 

Several large steel bridges !1ave been erected by the 
Toledo Bridge Company and the I ron Substructure Com
pany along th e line over the E ri e and l\Iiami Canal and 
Miami River. F or a distance of 3000 ft. south of Franklin 
the line runs between th e Erie Canal and the l\Iiami River, 
and has been built upon a very substantial trestle. and for 
secure anchorage many carloads of stone have been de
posited between the bents. 

In the cities iron-pole overhead construction is used, 
while outside of the city side construction is employed. 

Two ca r houses are required for the storage of the cars , 
one 76 ft . X 105 ft., is located within six miles of Dayton , 
and the other having dimensions of 76 ft. X 185 ft., is at 
Trenton. Ohio, 9 miles from the southern terminus of the 
line. These car barns are of brick and steel and abso
lutely fireproof. and have offices at one side and a repair 
shop on the other side. 

The cars are modern and similar in appearance to steam 
railroad cars, being 43 ft. in length , 8 ft. wide, and are 
mounted upon double trucks with wheel s 33 ins. in dia. The 
cars have vestibules at both ends, are straight sided with 
steam car roofs, the interior finish is quartered oak and 
each is fitted with smoking compartment, as shown upon 
plan, double windows ancl wide arm rests. All cars have 
two rows of double \ Valkover seats arranged at right 
angles with the length of cars , and fitted with springs, up
holstered in cane. Each is lighted with ten 16-c.p. lamps, 
the fixtures being made of special cast bronze. The smok- · 
ing compartments are upholstered in leather and com
fortably seat ten passengers. The cars have a total seating 
capacity of forty-one passengers. They are heated by 
Johns electric heaters. 

Each car is equipped with two G. E. 57 motors (100 h.p. 

ranged that each power station feeds about 6½ miles in 
either direction. The buildings are 80 ft. X 50 ft., divided 
by fireproof wall. In each station there are two 225-k.w. 
General E lectric multipolar belt generators, driven by two 
18 X 42 Hamilton-Corliss condensing engines. The sta
tion voltage is 550. The belts are of the Bodifield make. 

The boilers are of the horizontal return tubular type, 18 
ft. long by 72 ins. in diameter, having seventy-two 4-in. 
tubes, and were furnish ed by the Rarig Engineering Com
pany. Laidlaw, Dun & Gordon condensers are used. 

Sti lwell-Bierce & Smith-Vaile pumps, Garton-Daniels 
lightnin g arresters and Crane valves go to make up the 
remainder of the equipment of the power station. 

_____________ ao 'e'' 
Street Railway Jo~ 

FIG . 9.-PLAN OF STATION AT BUSENBARK 

The power plant in each station is sufficient to operate 
double the number of cars at present propelled, the origi
nal intention being to have a duplicate power plant in each 
station. 

The line is equipped throughout with the block signal 
system. A signal bo,x on each turnout, each containing 
five lamps ; three of these are in circuit with two at the 
box two miles beyond at one direction, and two are in cir-
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cuit with three at the box two miles in th e oth er direction. 
T he signal boxes are each arranged \\'ith a central part i
tion, so that one gronp of lamps shin es in one directiun 
and the other group in th e other direction. 

The reason for using the fi,·e lamps in se ri es instead of 
two is to cut clown the voltage, th e current being suppl ied 
from the trolley wire. E ach box has t\\·o cluuble pole 
!> Witches, one in each circuit , by ,,·hich th e fi ve lamps in 
each circuit-viz ., three in one box an d two in the next 
box-can he connected to either the t ro ll ey \\·ire or to th e 
g round. The operation of the system is th en as follows : 
A motorman arriving at a sig nal box looks to see whether 
the lamps on th e lt>ft o f th e box, \\'hi ch a re th e ones con
nected with those in th e box ahead of him , a rc burn ing. 
If they are not it indicates that there is no car on th e block. 

the approac hing colli sion long enough in advance to stop 
se,·eral ti mes. A ,·iew uf this hea<lli g·ht is g iven in F ig. 4. 

1\t th e t\\'O intersections \\' ith steam ruads a derailing 
switc h stand s always open. In order to close thi s the 
conductor must fi rst cro"s th e steam road, and then hold 
th e S\\' itch closed ; " ·hen h e releases the lever th e switch 
Hies o pen again uf its 0 \\·n accord. .A.t one of the intersec
t i()ns a ll all interlocking sig nal is installed. Thi s locks 
th e s\\·itch , making it im possible for the condnctor to 
close it \\·hcneyer a train on the steam road is within 2000 

ft. of the crossing . 
T he operation of the enti re system requires about ninety 

emploH:s. \\ hu recciye a n ayeragc of I 5 cents an hour. 
The c~st of bu ildin g, incl uding all equ ipment , \\·as about 
$13,000 per mile, or in ronnd figures $500,000. T he fol-

FIG 10.-PLAN OF CAR-MIAMI VALLEY TRACTION COMPAN Y 

and he throws the doubl e-pole switch in that lamp circuit 
so that the current will light the three lamps in that box 
and the t\\;O beyond, thus preventing a car entering 
the block from either encl. U pon arriving at the end of 
the block he throws over the other doubl e-pole switch in 
the lamp circuit, putting out the five lamps, but leaving, 
of course, both terminals of the lamp circuit connected 
either to the trolley wire or to the ground, i. e., in su ch 
a condition that another car entering the block in either 
di rection can use the system by throwing one of the 
switch es. As installed, the motorman can throw the sig-

lo\\·ing is a report of the earnin gs of the two properties of 
the D ayton T raction Company and the Cinci nna ti & M i
ami V alley Traction Company for the five months ending 
D ec. 31 , 1897: 

N umber of passengers carried . . . . . . . . . . . . . . . . . . . . . . . 553,929 
Car mileage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404,027 
Gross earnin gs ... .. ........ ... ...... . ....... .. , ..... $6r ,358.o6 
Earnings per car m ile ... . .. .. . .. . ....... . ..... .... , , .152 
Expenses per car mile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o863 

The entire work of desig n and construction of the cars, 
t rack, overhead ,vork, buildings, power plant, etc., was 

FIG . 11.-SIDE ELEVATION OF CAR-MIAMI VALLEY TRACTION COMPANY 

nal switches without leavi ng the platform, but brings his 
car almost to a stop while doing so. 

To increase the safety of operation at night, the cars 
are fitted with an electric arc light, invented by the general 
manager of the road, \ V. G. \ Vagenhals. The lamp is 
remarkable for its simplicity of construction, as well as the 
small amount of current requii-ed to run it . At a distan ce 
of half a mile it furnishes ample light for reading. It 
serves as a far better warning at crossings than could be 
g iven by a gong or whistle. In addition to thi s, it as
sures the motorman of the condition of the track fo r a 
full half-mile ahead. When an arc lamp has occasionally 
been replaced by an ordinary on e, it ha s been impossibl e 
to make schedule time. the motorman being unwilling to 
push the car ahead at full speed . Should the sig nal sys
tem fail at any time, these lamps would g ive warning of 

furni shed by Stern & S il verman an d carried out to the 
complete satisfa ction of the offic ers of th e company. The 
same firm successfull y fi nanced the company's securities. 

DAYTO N & \\'E STE ~ N R .-\ILROAD . 

T here is now building fro m Dayton to E aton, O hio, 
\\·hat promises to be one of the fi nest elec tri c rail ways in 
thi s country . T he road will run absolutely in a straig ht 
line, with the exception of one slight defl ection near the 
D ayton end . It will be 24 miles long , touching between 
the cit ies mentioned the towns of \Vest A lexandria, Johns
vill e, North Lebanon, Kingsvill e an d the National M ili
tary Home. T he total population adjacent to th e route is 
I 50,000 people. \ Vi thin a short distance of the road on 
eith er side a re a number of town s, which, it is expected, 
will offer considerable pat ronage. 
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Excursions to the Soldiers' Home will be one g reat 
source of traffic. Thousands of visitors go to the home 
throughout the summer months. Not only will the line 
carry its share of passengers from Dayton to the home, 
but it is expected that joint traffic arrangements will be 
made with the Cincinnati, Northern and Pan Handle 
railroads, whose lines are crossed at \Vest A lexandria and 
Eaton. The fact that part of the trip would be over a fast 
electric line would add considerably to the attraction 
which the steam road could hold out to visitors at the 
Soldiers' Home. 

The cost of building will be $23,000 per mile . As the 
right of way is comparatively level, these figures illustrate 
its substantial character. 

The route will be along the public highway, except 
where curves in the highway compel leaving it to preserve 
a straight line. The highway bridges will in no case be 
used, but nineteen new steel bridges will be built. These 
will be of particularly heavy construction. Seventy-pound 
Johnson T rails, 62 ft. long, will be laid on oak ties. 
\Vashburn & Moen bonds and Ohio Brass Company's 
overhead material will be used. 

The power house, located at W est Alexandria and now 
partially built , will have a steel frame and will be 56 X mo 
ft., the engine room being 56 X 84 ft. The equipment will 
include two Buckeye engines of 400 h.p. each , direct con
nected to Siemens & Halske generators, three Babcock & 
Wilcox boilers, built by the Aultman-Taylor Company, 
and Wheeler condensers. 

The rolling stock will consist of six 42-ft. cars, built by 
Kuhlman & Company. These will be fitted with lava
tories and equipped with Peckham trucks and airbrakes. 
The running time will be one hour and the maximum speed 
will be 30 miles an hour. The cars will be equipped with 
General E lectric motors . The Chase Construction Com
pany, of Detroit, are contractors for the entire work. 

Fighting Snow in Portland, Me. 

The severe snow storm which swept over the greater 
part of New England in the first part of February was 
one of the worst that has ever been experienced in this 
section. In many places all business was totally paralyzed 

trations give a good idea of what the street railways in 
Portland, Me., had to contend with in order to resume 
operations. F ig. l is a view taken near Fort Preble, Me., 
on the line of the Portland & Cape .Elizabeth Railway 
Company. This point is on a hill, and for a distance of 
about a block the snow was piled so high that it was pos
sible for a man to reach the trolley wire from the top of 

FIG. 1.-'-VIEW NEAR FORT PREBLE-PORTLAND 

the drifts before the tracks were dug out. Fig. 2 shows a 
Taunton snow plough clearing the track for a car at the 
corner of Sawyer and Front streets in the village of South 
Portland, near Ferry Landing. The snow had been par
tially hauled away when this view was taken. Around 
the corner in th e rear of the car the snow was drifted 12 
ft. deep for a short distance. The plough was completely 
lost to view when going through the cut. On some of the 
higher elevations in the vicinity of Portland the snow 
was drifted against many of the houses, so that it was nec
essary for the occupants to leave their homes by the sec
ond-story windows. ____ .., ____ _ 

Illinois Street Railway Association 

In pursuance to a call by the president, the executive 
committee of the Illinois Street Railway Association met 
at Springfield, Ill. , on Jan. 25, 1898. At this meeting a 
committee, consisting of W. H . Paterson, of Blooming
ton; \V. F. Brennan, of Chicago, and C. K. Minary, of 

( Springfi eld, was appointed to make arrangements for the 
general meeting of the Association, to be held next May. 
The secretary was requested to ask members to prepare 
papers for the next convention as follows: "On the oper
ation of street railways in small cities," "On a system of 
collecting fares and checking up employes," "On the re
lation of the street railways and municipal corporations." 

FIG. 2.-REMOVING SNOW-PORTLAND 

for several days, the storm being particularly severe upon 
the street railway companies. The accompanying illus- • 

At this meeting of the executive committee a bill was 
presented by C. L. Bonney, of Chicago, which the Asso
ciation will endeavor to have passed at the next session of 
the lllinois . Legislature. This bill provides for the ex
tension of the life of all street railway franchises in the 
state for a period of ninety-nine years. 

Mr. Bonney was asked to prepare a paper upon the 
subject of his bill , the same to be read at the next meeting 
of the Association. 
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Electric Railway 1\lotors 

Bv GI:£0. T. HANCHETT. 

VII-Armature Construction. 

\\'i re of thi <, armature· 1~ earned on iL~ sides, and between 
each of the coils are s111all teeth; indeed, this was one of 
the fir:,t tuothed ar111atures ever constructed for railway 
work. 

Both the 15 h . p. and 20 h. p. \V . P. motor windings are 
alike, 50 far as mechanical method is concerned, and the 
descript ion of th e \V. P. 50-winding will suffice. As be
fore stated, a flat conductor is used. It could be more 
appropriately termed a ribbon, for it is .34 in . broad by .04 
in . thi ck. and insulated \\'ith cotton \Yincli ng. The cylin-

In the previous a rticl e on a rmature \\'inclings it was 
sho\\'n that th e cylindrical surfa ce of an armature is cov
ered with conductors parallel to the shaft , and that these 
conductors are so connected that when current s are sent 
into th e armature at certain points o f the commutator, 
currents \\'i 11 flow in these conduct ors in such a cl ire ct ion ===c:===7'.'.~~.=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=..=~:.-=~ 

as to produce rotation of the armattn-e core to vvhich they 
are fastened. Whil e it is a simpl e matter to draw lines 
suitably representing the various wires, it is by no means 
as easy to run wires which actually convey current from 
one conductor to another. There are so man y of these 
connectors that they interfere with each oth e1·, and before 
the systematic arrangements of the present day had been 
perfected, the ends of evei-y drum armature presen ted a 
most unsightly wad of wire, ·which was com posed of the 
various connectors running from section to section, 
heaped upon each other in great confusion. 

There are two types of railway armatures-th e dru m 
and the ring. The ring armature is th e simplest as re
gards mechanical winding, and will be first described. The 
one obvious way of winding a ring armature is by wrap
ping the wire around the torus of the ring, and if it be 
neatly done, a smooth, symmetri cal winding will result. 
There are only two ring armatures which are tise at pres
ent in A merican electric railway motor work , and they are 

FIG. 2.-W. P. WINDING 

these of the 'vV. P. 50 and 30, of the Thomson-Hou ston 
Electric Company, and the S. R. G. Short motor, made 
by the Short Electric Railway Company, forme rly of 
Cleveland, O hio . Doth of th ese armatures are wou nd 
with flat wire in orde r to build up a more solid bobbin . 
The Short motor was wound in bobbin s of several layers 
-a lead being brought 011t from the middle of the bobbin 
in order to sub-divide it and diminish the number of turns 
per commutator bar. The ,vire was equival ent to a circu
lar section of abont .09 in. diameter , and a very substantial 
winding was for med, whi ch was st rength en ed by layers 
of cloth , wound in as the work progressed . These pre
,·ented the out side wires from fa lling down as the bobbin 
was built. In Fig. I is shown the method by which this 
is accompli shed . The bobbin is wound in a box or trough, 
formed of fuller board and mica insulation . T he active 

FIG. 3.-SHAPE OF THE FIRST FORMED COILS 

drical surface of thi s armatu re is slotted to receive the ac
tive portion of the wire, and the latter is ,votmd in these 
slo ts, one turn per layer , until the requisite number of 
tu rns have been filled in. It has been customary to wind 
these armatures in three different ways, according to the 
work that they have to do , with 9 turns, 12 turns or 13 
turns per bobbin, those having the g reatest number of 
turns possessing the most torque, whil e those of fewer 
turns have higher speed . Indeed, it has been quite cus
tomary to vary the character of the output on railway ar
matures in this way. 

The slots of the \V. P. armature are insulated by mica 
and full er board, and the oth er parts of the core are also 
protected with an insulated covering. The wire is sectll"ed 
by driving in a piece of wood of semi-circular section, 
which is h eld in place by the T-shaped projection of the 
teeth, as shown in Fig. 2, thus avoiding the use of band 
wires. Band wires on a ring armature are not so neces
sary, for the reason that the method of winding is such 
that it inherently secures the wi re very strongly in place. 

\Ve now pass to drum armatures, the construction of 
which is more complex. The first drum armatures were 
smooth-bodied affairs, and were divided into sections by 
fibr e pegs driven into saw cuts in the end disks. The usual 
way was to secure the end of the wire, and having suitably 
insulated the armature core, to wind on a coil by hand, 
and having completed one, to start another, suitably cov
ering with insulation the points where the coils crossed on 
the ends of the armature. The first one or two coils went 
on smoothly enough, but as the winding progressed, the 
path of the wire over the encl of t he armature became 
mo1·e and more uneven, till the final coils were some 10 

or I 5 per cent longer than the first ones. This work was 
covered with a canvas head to keep out the dust, but such 
a construction did not fail to be a fruitful source of faults 
which frequently resulted in burnouts. Moreover, if an 
accident overtook one of the coils, at least all of the coils 
which had been wound over it would have to be removed, 
even though they were in perfect condition, in order to get 
at the faulty ones. 

Variou s methods of winding tl1e coils in groups were 
nsed, so as to equali ze in a measure their length and re
sistance, and thereby avoid the commutator troubles 
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t o which such electric unbalancing gave rise. As such 
s urface-wound armatures as this are now universally dis
,carded, it is not necessary to describe their construction 
:at length. but what has been said is of interest, because it 
points out how the railvvay armature has been improved. 

Th e Short motor and the vV. P . 50 and 30 motors of the 
Thomson-Houston Company pretty effectually demon
strated that a toothed armature was eminently superior 
'for railway work. A core covered with slots was very 
much easier to wind than a smooth body armature, for 
the wire was very much lesf likely to become displaced. 
I t was discovered about this time that an armature coil 
could be form ed up separately and slipped on to the core 

,-r,, -- . .. -·-- ' "·o. 

\, ' ' ~ 
~ i 

\\ 

FIG. 4.-EARLY FORMED COIL WINDING 
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provided that a drum construction was used. Of course 
ring armatures inevitably demanded hand winding with 
a shuttle. This system of form ed coils had many attrac
tions. Cheap labor could be employed in winding them, 
for they were not difficult to construct and it is always 
easy to perfect even an uninformed laborer in the con
struction of a simple member, and if he has to make hun
dreds of these he will soon become more expert than his 
instructor. Besides these ad,·antages the formed coil s 

FIG. 5.-DI AGRAM OF EICKEMEYER WINDING 

could be insulated separately and hence much more thor
oughly. The winder could slip on the coils and shape up 
the heads in a fraction of the time that was necessary when 
the old method of winding the wire by hand was em
ployed. 

The first of these coils were, as shown in Fig. 3, a sim
ple, rectangular affair. The back connectors are given a 
half turn so as to enable them to pack in place over the 
ends in a more substantial manner. Fig. 4, which illus
trates such a winding, will show how this twist assists in 
the assembling of the coils. By winding the armature in 
groups the advantage was secured that in case of accident 

to any coil, all of the coils that had been subsequently put 
on need not necessarily be removed. In order to accorri
moclate such a construction, the coils were often made in 
sets of various lengths. Those, for instance, of the West
inghouse No . 12 had twenty-three short coils and twenty
fou r long ones. 

Even previous to the use of the formed coil s already de
scribed, R udolf E ickemeyer had invented and patented 
a formed coil-winding which was superior. These patents 
covering this winding became the property of the General 
Electric Company, which incorporated the principles in 
its ,vell known G. E. 800 motor. 

If we look at the end of a drum armature and notice the 

FIG. 6.-EICKEMEYER WINDING 

connectors passing from slot to slot, it will be seen that 
they can be divided into two layers, one-half of the con
nector serving to form part of the lower layer nex t to the 
core, and the other half the upper layer. Diagram 5 will 
make this plain. The outer layer is shown in full lines 
and the layer next the core in clotted lines. It will at once 
be seen that the wires compri sing a layer in such a formed 
head do not cross each other anywhere, and the wires of 
the upper layer crossing those of the lower layer can be 
separated therefrom by a single thin circular sheet of in
sulation. J\Joreover, such an armature head is very com
pact, and in a railway motor this is an enormous advan
tage, as the available dimensions are often limited, and a 
motor that is too long in the direction of the car axle may 
interfere seriously with the working of the brake rods or 
the use of an improved suspension. 

That the compactness shown by the diagram is realized 
in practice is demonstrated by Fig. 6, which shows a G. 
E. 800 armature in process of winding. The inner and 
outer layer may be distinctly seen, and also the way in 
which the armature coils fit together. The principle of 
this winding may be made .still further apparent by noting 
the shape of an isolated coil in which it will be seen that 
the ,vire passes outwards from the slot and down toward 
the axle in an evolute curve. forming a part of the outer 
layer, when it bends sharply inward parallel to the axle, 
and turning sharply again , passes upwards to its proper 
slot in an evolute curve, which is the inverse of the first 
one, thus forming part of the inner layer of end con
nectors. 

A popular idea with these formed coil armatures is that 
the winding is a matter of simply slipping the coils on one 
after another till the armature is completely wound. This, 
however, is not .ts simple a matter as it would at first seem, 
and it will be best appreciated by considering the difficulty 
of taking apart a completed armature. 

Consider diagram Fig. _s. \Ve wish to remove one coil 
marked A. One side of it is in the upper part of a slot 
and can be easily lifted out, but the other part of the coil is 
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in the lower part of the slot, and the conductor above it 
must be lifted out first. l\ or is this all; every other upper 
conductor in the span bet,Yeen the two slots perta111111g 
to the same coil mu st be lifted to liberate the damaged 
coil. In a fo ur-pole series-wound machin e this means lift
ing one-half of all of the upper conductors in the armature. 
The lifting action is a progressive one, increasing in arith
metical ratio. Thus, if it is desired to lift coil l'\o . I, coil 
No. 2 mu st be lifted t\\'ice as much, and coil Ko. 3 three 
times as much and so on. 

The result of this is to deny to the formed coil the ad
vantage which is often claimed for it , of particularly easy 
repair. If an armature be run for a considerable period of 
time, and one of the coil s fails. it is next to useless to try 
to replace that coil alone. for th e lifting of the other coil s 
which this operation entail s is certain to crack ancl cle
strov their insulation so much that the,· are not fit for 
furtl1er sen'ice. The armature mu st be· st ripped and re
wound. 

American railway motors now use drum-wound arma
tures exclusively, and numerous methods have been tried 
to secure a symmetrical system of \Yinding them. The 
latest development, and one \Yhich has now become uni
versal, is the straight-out winding. This is so called for 
the reason that the ends of the coil proj ect straight out 
from th e ends of the armature in a plane parallel to the 
shaft, as shown in Fig. 7. This has the advantage, first , 
t hat the coils are simply polygonal figures, having no in
t ricate curves requiring special forming devices, and, sec
ond, because the shape of the coil being practically all on 
one plane, is such that it is easier to remm·e it. 

The first straight-out \\'indings were constructed with 
the end of the coil protruding in a more or less unpro
tected manner. The coil s for med a sort of cylindrical 
wall or ring protruding from the end of the armature , 
and were usually protected by tape \\'0tmd on the coil s in
dividually and on the assembled ring as a whole. 

Another improved method which is now being uni
versally adopted, is to p rovide a metal support for this 
ring, which is usuall y a part of the encl disk \Yhich holds 

FIG. 7.-" STRAIGHT OUT " WINDING 

the Jamin~ of the armature togeth er. S uch a construc
tion is shown in Fig. 8. It may be mentioned that this 
figure illustrates a simpl e dynamo armature wound on 
this plan, but it is selected because it shows the principle 
of this method of winding to excellent advantage. The 
shape of the coil of a straight-out winding is shown in 
Fig. 9. If the machine be a small one. taking but littl e 
current, the coil usually has two or more turns, as shown 
in the upper part of the fi gure, while if the machine is of 
large capacity, a simple loop between the commutator bars 
constitutes a coil. These loop conductors a re frequ ently 
made of flat ribbon , which is very conveniently manipu
lated, the only difficult part being the abrupt bend at the 

sharp angle of the coil. A substitute for this Lend can 
be made, as shown in Fig. IO, which consists simply in 
folding the ribuon on it self. This has the disadvantage 
of producing tv\'o more sharp bends in the ribbon and 
causing a lump at this part of the armatu re coil, which is 
not quite as sightly , but for which there is ahyays room. 

FIG 8 - PACKED " STRAIGHT OUT " WINDING 

In winding drum armatures, it is usually customary to 
cover the core heavily with insulation and place troughs 
of composite insulation in the armature slots in which the 
conductors are laid. but \Yith some motors, notably the 

FIG. 9.-SHAPE OF " STR AI GHT OUT" COIL 

G. E. 800, the core insu lation is omitted, and the coils 
are more heavily taped. This has the advantage that it 
takes less time to prepare an armature core for wi nding, 
but it cannot be said to be as safe a winding as where the 
core and coil are separately insulated. 

All drum armatures require band wires, a precaution 
not necessary in most ring constructions. The number 
and position of these bands are quite important. The fewer 
there are in the clearance space the better, and such bands 
as are required there should not be soldered more than is 
necessary to secnre their ends, for they are revolving in a 
strong field, and the currents \Yhich are generated in them 
tend to flo,\' at right angles to the \\·i res of which they are 
constructed. If a path for these currents be provided in 
the shape of a soldered connection, these eddying-currents 
may be very large and sufficient to overheat the bands at 
a temperature where the solder will melt, and it should 
therefore be u sed very sparingly. In the straight-ou t 
winding, bands may be placed outside the clearance, 
which may be soldered together throughout their entire 
length, and which may be made as large as desirable. In 
fact , it is well in such cases to throw the work of holding 
in the conductors as much as possible on these outer 
bands, the bands within the clearance serving merely to 
hold in the protecting fillers in the tops of the slots. 

l\Iodern rai lway armatures seem to prove that the 
formed coil has come to stay. The comparative cheapness 
with which it can be produced, the ease of winding an ar-
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mature so constructed and the general symmetry and dur
ability of the result are features which no other method of 

tji------i 
FIG. 10.-SUBSTITUTE FOR BEND IN "STRAIGHT OUT " COIL 

winding has offered, and which are specially desirable in 
railway work. 

Brooklyn's Electric :Fountain 

BY FREDERIC W. DARLINGTON. 

Brooklyn's electric founta in is at the entrance to Pros
pect Park, called the "Plaza," which is at the junction of 
Flatbush and Ninth Avenues, and is Brooklyn's pride . 
On this P laza is erected the massive arch which patriotism 
reared to the memory of departed heroes in the army and 
navy. Directly in front of this arch, and constructed prior 
to it, has stood for thirty years a cascade fountain, de
signed by Mr. C. C. Martin, now chief engineer and super
intendent of the Brooklyn Bridge. The cascades fell over 
a glass dome, which was illuminated from beneath by 
means of gas jets. 

After the arch was constructed it became necessary to 
remove these cascades, in order that the view of Memorial 
Arch should not be obstructed from the city side. Brook
lyn is proud of her Plaza, and justly so, for there are but 
few cities possessing such a beautiful place in which to 
erect monuments . 

After the old fountain was removed, the question as to 
what kind of a fountain should take its place was settled 
by accepting the designs prepared and submitted by the 
writer for an electric illuminated fountain. The conditions 
of the case required everything in the shape of machinery 
or piping to be placed beneath the surface of the water, 
that the view of the arch should not be obstructed by 
structures of any kind by day. It was therefore impossible 
to introduce architectural effects, leaving the fountain in 
the peculiar position of beingdesignedfor purely water and 
light effects. The novelty and success of the designs and 
interest excited are well attested by the widespread praise 
it has received at the hands of the daily papers, notably 
by those in New York and Brooklyn. 

The fountain basin is 120 ft. in diameter, and is situated 
directly in front , or on the down-town side, of the Me
morial Arch. Surrounding this basin and fo rming its 
outer rim is a _kosmocrete curb handsomely fini~hed with 
an ogee top . The floor of the basin and the walks sur
rounding it are of the same material, making it appear as 
if the basin had been cut out of solid g ranite. The 
intricate system of piping is located in this basin, but 
is entirely covered with water. This makes the outward 
appearance of the whole fountain and oval surrounding 
it seem very simple in construction . 

Altogether there are over 2000 jets in the fountain pro
ducing the various water displays and combinations shown 
in the accompanying cuts: Fig. I, " Sheaves of Wheat by 
Daylight;" Fig. 2, "Spray Effects by Daylight ;" Fig. 3, 
" Geyser by Daylight;" Fig. 4, "Beehives at Night;" Fig. 
5, "Sheaves of Wheat at Night;" Fig. 6. "Geyser at 
Night;" Fig. 7, "The Fan;" F ig. 8, "Sun Rays Effect;" 
Fig. 9, R ibbons of Light ;" Fig. IO, "Flaming Torches." 

One man operates the whole fountain, assi sted only by 
a helper, who remains under the main basin to keep an 
eye on the searchlights. 

Situated in the operating-room under the sidewalk and 

apart from the main chamber under the fountain but con
nect~d ~ith it by_ a tunnel, the operator stands lo~king out 
of his wmdows, JUst above the surface of the water in the 
basin, through which he can see the effects of each move
men_t he ma_kes of levers or colors. Immediately in front 
of him and m easy reach is a row of levers, each of which 
controls the water to one set of the fountain jets. In front 
of him is also a long board, on which are arranged a large 
number of push buttons controlling the various combi
nations of colors. Each individual color is controlled by 
a button of same color. 
. The fount~i1: was erected by the city of Brooklyn, but 
1s operated Jomtly by the Brooklyn Heights Railroad 
~ompany and the Nassau Railroad Company. The power 
1s taken from the power stations of these companies, from 
that of one company on one night and that of the other on 
the next night. 
, As for the cost, electric fountains are like dwellings. 
T~ey can be made to cost any sum. If, for instance, a 
railroad c_ompany has $20,000 to spend for a fountain, 
$5,000 of it can be spent on making the interior beautiful 
and ~he balance in ~roducing a water display, or these pro
portion~ can be vaned. The result, however, as an invest
~nent will _depend upon the skill with which this proportion 
1s d~termm~d, and it must be borne in mind that this pro
portion vanes for every locality, and depends on the class. 
of people to be attracted to see it. 

It is therefore most advisable that each fountain should 
be_ made a study in itself, and, in fact, it is only by doing 
this t_hat the purchas~r can be sure he is making a profit
able 1_nvestment. It 1s safe to say that every electric rail
road _m the country which is operating a park, or at whose 
termmus a park exists, can install an electric fountain and 
ma~e it pa)'.' for itself in one season, if th<: size and style 
of it are wisely chosen. Fountains can be built for as. 
small a sum as $1,000, and as large as desired. 

The eviden~e that an electric fountain is a permanent 
and profitable drawing card for travel on any road is 
shown in the satisfaction of all roads which have installed 
!hem up to the present, and the widespread interest taken 
m them by those managers who are awake to the interests 
of their roads, and are anxious to keep novelties before the 
riding public. The displays of an electric fountain can be 
changed and varied from season to season for small cost 
and b~ so doing produce each season a practically ne~ 
fountam. B~t even without this it is found to be a perma
~ent attraction when the coloring and the design of the 
Jets harmonize. It is in this very matter of jets-their de
sign, their grouping-that the success of the fountain is 
determined. 

When water is scarce, or a particularly high display is 
required, a pump can be installed to use the water over 
and over, and produce pressure; but usually for smaller 
fountains the ordinary city or town pressure is sufficient. 

The Knoxville (Ky.) Street Railway Company has pub
li shed a notice to the effect that on the first of January and 
July of each year it will present a suit of clothes to those 
motormen who have not cost the company more than $5 
because of accidt>nts during the preceding six months. 

A bill has been introduced in the New York Legislature 
providing that whenever a company in any city or village 
of the Stat e pays its operating expenses, maintenance, re
pairs, interest and fixed charges, and then earns 5 per cent 
on its capital stock, it shall issue a transfer ticket to all its 
branches for a 5-cent fare in the middle of the day, and 
shall sell thirty tickets for $r, good between 6 and 8 a. m. 
and 5 and 7 p. m. 
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DIFFERENT FORMS OF _E LECTRIC DISPLAY- ELECTR IC FOUNTAIN IN BROOKLYN . 
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The Economy of the Booster 

Bv J. L EsT~R W ooDBIUDGE. 

At a recent meeting of the Electrical Sect ion of the 
F ranklin Institute, fo llowing a parer which I read on the 
"Booster System in R ail\\'ay \\ ork ," there arose some 
lit tl e discnssion on th e question of cost of operation. l 
bad made the statement that , other conditions i-emainino 

b 

constant, the cost of operation at the po,yer-hotLe \\' ould 
usually Le about the same. ,,-heth er the booster \\'ere in 
o peration or not ; in other ,,o rd s. that the po,,·er used by 
the booster unit , \\·hen in 01. era ti on, \\'Ould be deduct ed 
from that other\\'i se required for the rest of th e plant, 
leaving th e total the sam e. This statement, I am confi
dent, will be fou nd to hold good under ordinary condi
tions, while in cases of excessi,·e drop on the feeders, th e 
advantage would undoubt edh· be with the booster on the 
score of economy. During ·the discuss ion following the 
paper, however, an exception " ·as taken to this statement 
by one of the engineers pre ent , who advanced the opinion 
that the entire po,yer consumed by the booster unit con
stitutes an additional drain on the coal pile and increases 
by so much the cost of operati on . J\'ow, these two posi
tions are so diametrically opposed that they would seem 
\\'Orthy of littl e further di cussion. As the booster affects 
o nly that section of road ,,·hich is boost ed, \Ye are 
narro,ved rig ht clown to the question , "Does the raisin o
o f the pressure on a section of the road from an average of 
ay, 350 volts, flu ctuating more or less violentl y. to an 

a lmost constant potential of, say. 550 volts , reduce the av
erage amperes used on that section , assuming constant 
conditions of operation- i. e .. the same cars, the same 
loads, the same detail s of , chedule, speed, head ,,·ay, stops, 
etc., in both cases?" 

T he question might be very simply but effectively an
swered by the statement that if the ampere output is th e 
same in both cases, we coul d reduce the entire po\\·er
house vol tage from 550 to 350 volts, and. obtaining th e 
sa me practical results in the o perat ion of the cars. save 
36 per cent of the coal consumption-a manifestly ridicu
lous conclusion . 

But the reductio ad absurdurn fo rm of argument does 
not appeal to every one as forcib ly and conclusivelv as 
it might , and I anticipate an objection to the above ·rea-
oning, on the ground that one cannot always obtain the 

same operative result s \\'ith 350 volts as with 550. \ r ery 
true; but I am not att emptin g to maintain that by rai sin g 
t he voltage it is possible both to do more \York and reduce 
the amperes. I merely hold that one can either do pro
portionately more work (make more trips or operate more 
cars) with the same ampere output , or, doing the same 
work, reduce the amperes in proportion to the increase in 
voltage. I had supposed this self-evident , until I fo und 
it called in question . To test this latter point, it 
is simply necessary to determin e what can be done in 
o peration with 350 volts, and then ,Yhat can he done at 
550, and ascertain whether the average current be not re
d uced in i1werse proportion to the voltage. 

A littl e consideration of the characteristics of the series 
motor will show why thi s must necessarily be the case. To 
pull a given load, a series motor requires a certain fix ed 
current, independent of \'Oltage or speed. The speed. on 
the other hand, will be practically proportioned to the 
voltage, so long as the load remains constant. So that 
whi le an increase of voltage on the line from 350 to 5_:;o 
will not reduce the amperes used by any one car while in 
operation, it will increase the speed, and a car that used, 
say. 55 amperes for ele,·en minutes at the lower voltage 
\\'ill, while using the same current. require only seven 
minutes to cover the same distance at the high er voltage, 

and in o rder to maintain the same schedule as before it 
\\·ill have to lie over th e other four minutes and use 'no 
current. lt is very evident that the average amperes will 
thereby be reduced from 55 to 35. T his reduction would 
not be noticeabl e by a merely casual observation of an 
~mmeter,. even \\'hen a number of cars \\·ere in operation. 
1 he rcadmgs \Yould probably appear to Le th e same in 
both cases, and it \\'ould req uire a series of readinrrs taken 
at a definite interval of a fe\\' seconds, or a !'(~cording am-
111 ete1: to show that by a reduction in the frequency and 
du rat ion of the maximum loads, and a correspondin o- in
crease in th:1t of the minima, the a,·erage current wa~ ac
tually reduced in proportion to the increase in voltage. 

Such careful observations are rarelv made under con
ditions which render them of any valu·e. and it is not sur
prising that the erron eous opin ion above referred to 
should fr equen tl y be adva nced. Moreover, it is usuall y 
the case that instead of a reduct ion of current it is an 
inc~ease in the po,Yer utilized that is effected by the appli
cat10n of the booster. Certa in it is, that if the ampere 
output clces not remain the same. the loss in transmission 
must be the sa me and we mu st seek the additional power 
used in boosti ng in an increase of th e useful \York clone. 
In fact, it is rarely the case th at the booster is resorted to, 
except for the purpose of operating more cars or makino-

. l:> 
more tnps per car than would otherwise be possible. 

A simpl e concrete illu stration will perhaps put the mat
ter in a clearer lig ht. T ake the case of a blockade of cars 
at the ext reme end of the line. T he current required to 
move them simultaneously is, say, 550 a n:peres. Suppose 
the res istance of the circuit to be r ohm. Evidently the 
drop will be 550 ,·olts, and without boosting the motors 
will have practically no voltage and the cars will not 
move, or will just crawl. J\'o\\' , start the booster, acid 550 
volts the power-house, rnak:ng it r roo total; the cars, 
of course, get 550 volts, after deducting the drop, and run 
in at full speed, using the same total current as before-
550 amperes. It is e,,ident in this case that the power used 
by the booster unit while in operation is added, in toto, to 
that otherwise required. But it is manifestl y no cause 
for complaint that whereas in the one case a;1 output of 
300 k. ,,·. is practically all wasted in heating the circuit, in 
the other 6co k. \\'. is half utilized, even if this were all. 
But we must go furth er. In the first case the 300 k. w. 
must be developed fo r many hours in order to bring the 
cars all in at the g reatly reduced speed . In the second 
case the output of 6co k. w. \\'ill do the work in perhaps 
one-tenth th e time, and the total coa l con sumption for this 
particular ,,·o rk is reduced to one-fifth of what it would 
have been. This is one of the cases alluded to above, 
where excessive drop in the line enables the booster to 
sho\\' up a remarkable increase in economv. 

Some increase in economy would in all c~ses be secured 
by boost ing were it not for the fact that as a rule the 
booster unit develops electric power under an efficiency 
somewhat less than that of the rest of the plant, because 
it cannot generally be loaded so nearly up to its full ca
pacity. This decrease in the effici ency of producing 
will often nearly o ff set the increase of efficiency of trans
mission at higher voltage, \\·here the voltage is but slightly 
raised, so that under average conditions it is safe to say 
that the economy of operation will not be materially af
fected by the use of the booster-certainly not reduced. 

In vie" · of the above, since the total k. w. output of a 
station is not increased by boosting, it follows that the 
total cost of machinery required to handle that output will 
be about the same in either case, assuming a proper mar
gin for momentary fluctuation, provided the plant is prop
erly proportioned to the \\'ork to be done. The question 
of interest on first cost is thus practically eliminated. This 



STREET RAILWAY JOURNAL. 131 

p;oper proportioning is greatly faci litated by the u se of 
the convertible booster-generator , which gives g reat fl exi
bility to the plant. 

But the usual question asked in this connection is 
whether it is more economi cal to boost than to put up 
more copper. This, in fact, involves two wholl y inde
pendent questions. The first , " I s it economical to boost ?" 
I have endeavored to answer above. The second , "Is it 
economical to put up more copper?" is to be answered 

HEARSE NO. 1.-PRICE OF SERVICE $140, 

HEARSE NO. 3.-PRICE OF SERVICE, $30. 

without regard to the other. The proper size of conductors 
is fixed by equating the cost of power lost in them to the 
interest on their cost. This involves the average load. 
Having determined this , the question of boosting is not 
one of economy, but of necessity. It is best to boost, if, 
having put up the proper economic amount of copper , it 
is still necessary, at times of maximum load, in order to 
secure the desired results in operation. 

A company has recently been formed in St. Peters
burg, Russia, with a capital of 4,000,000 roubles , to be 
known as the St. Petersburg Company for the Electrical 
Transmission of PO\ver from waterfalls. It is the intention 
of the company to install a plant for the utilization of the 
Narowa, Imatra and Wuozen waterfalls in the generation 
of electrical energy, and to transmit and distribute the 
same in the St. Petersburg district for lighting and power 
purposes. It is thought that the company will have no dif
ficulty in finding a market for all the power it can supply. 

Funeral Cars in Mexico 

The street rail\\"ay company in th e City of Mexico, 
known as T he Compania de Ferrocarrill es de! Distrito 
Federal de Mex ico, derives a cons iderabl e portion of it s 
receipts from the rent of funeral cars and hearses, and this 
service has become so popular that nearl y all of the funer
als in the vicinity of i\Icxico are now conducted over the 
lines of thi s company. The accompanying illustrations 

-:::::::=anm.,=::::-;• -~ 

HEARSE NO . 2.-PRICE OF SERVICE $70. 
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HEARSE NO. 4.-PRICE OF SERVICE $25. 

show the different classes of hearses which are employed. 
F ig. 1 shows the highest class which is used at the funerals 
of t he very wealthiest people. This hearse is sent out 
"vith six horses. coachman and three attendants, the price 
charged being $140 fo r the service. This hearse is also 
sent out with but four horses, coachman and one attend
ant, wh en the charge made is $100. The charges for the 
other classes of hearses are as follows: for No. 2 , $70 ; No. 
3, $30; No. 4, $25; No. 5, $10; No. 6, $10; No. 7, $6, and 
No. 7 \\ithout draping, $3. These amounts are all in Mex
ican currency. These charges are made for the fun eral car 
or hearse alone, and do not include the passenger cars 
r eq11ired for the mourners. The prices for the latter are as 
fo llows : Large first -class car, with curtains and driver 
in li very. $12; medium-sized first -class car , with curtains 
and driver in livery, $8; large first-class car, without cur
tain s, and with011t driver in liven, $10 ; medium-sized and 
small cars, without curtains ancl without driver in liverv. 
$6 ; second-class cars, $4. · 
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To the above prices 33 per cent is added if the service is 
from the City of .i\Iexico to any of the suburban towns. If 
t he service is from a suburban town to any of the ceme
teries close to the city, 50 per cent is added to th e original 
tariff price. In the large first and second class cars 
twenty-eight passengers are admitted; in the medium
sized car s eighteen , and in the small ones sixteen. 

\ \Then the hou se in , which the funeral is held is not on 
t he line of the road, the cars are placed at the nearest 
c urve or on a branch track, and at the return the company 
is only obliged to take the passengers to the public square, 
called ' 'Zocalo'' (Plaza de la Constitucion ). O ne honr is 
a llowed to the attendants to remain at the cemetery, and 
fo r every additional hour a charge of $r extra is made for 
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HEARSE NO . 5. - PRICE OF SERVICE , $10. 

HEARS~ NO. 7,-PRICE OF SERVICE [$6. 

each car. A fixed hour is appointed for the body to be 
taken out, and no delays a re allowed, so that the funeral 
service in no way interferes with the ordinary traffic . A 
total revenue of about $80,000 a year is derived by thi s 
company from the rent of hearses and funeral cars. 

The cost of one mile of double track, with paving for 18 
ft. in width of right of way, based on Chicago prices. 
would be $25,879, but if granite had been used instead of 
wooden block, the cost would have been $38,587.-From 
report of committee, St. Louis Convention , 1896. 

Testing Cement Samples 

l\Iany contractors and power-station engineers accept 
off-hand the statement that a certain cement "is the best,'' 
without verifying the claim. Such action, especially in 
case o f a new or untri ed cement, often leads to future trou
ble and perhaps litigation. Let a cement machine be pro
cured, and the contractor inform himself of the quality 
of the material he uses . • 

The briquette should be cast in a mold which leaves an 
enlargement at each end of the specimen, and the section 
to be acted upon should be exactly I in. square. If a lit
tle too la rge , the sample ma y be filed, hut if too small it 
should be promptly thrown away. 

HEARSE NO 6 -PRICE OF SERVICE $10. 
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HEARSE NO. 7.-WITHOUT DRAPING. PRICE OF SERVICE $3. 

In selecting a testing machine, choose one so con
structed that it never puts the least jar upon the specimen 
whil e under test. This demonstrates that it does not an
swer to test cement by means of a bar or lever, and a scale 
beam, as some contractors crudely attempt to make so
call ed tests . 

The power should be applied very gradually, at the rate 
of about 400 lbs. per minute, and the balance weights so 
arranged that they are added automatically without the 
least jarring or straining the test piece. In this manner 
an accurate test of the value of any cement may be made, 
which will be of value in the erection of masonry work. 
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LETTERS AND HINTS FROM 
PRACTICAL MEN 

Improvements in Interurban Hailroading 

AKl{ON, 0. Feb. 8, 1898. 

EDITORS STREET RAILWAY JOUR NAL: 

The number of interurban electric raihvays in this coun
try, upon which speeds of from 25 to 50 miles an hour are 
maintained, or exceeded, is on the increase, and demands, 
I think, special attention from the manufacturers of elec
trical apparatus and rolling stock. The conditions are so 
d ifferent from those of ordinary city railways that the cars 
fitted for the latter service are not at all suitable for the 
interurban lines. The practice of the steam roads is more 
like that of high-speed electric railways, but cannot, of 
course, be closely fo llowed on account of the difference in 
motive power. \ Vhat is true of the cars is equally true of 
t he motors and other parts of the equipment, and I believe 
that with the increase in the number of high-speed rail
,vays.a type of equipment will be devised by our prominent 
builders of cars and motor manufacturers which will be 
radically different from that now in use. 

A few thoughts hav e come to me on this subject in con-

DIAGRAM OF PROPOSED IN TERURBAN CAR. 

nection with my work on railways. and if they are of any 
value to interurban railway managers or engineers, I shall 
take pleasure in presenting them through your columns. 

The car body should be designed to be stable. have a 
low center of gravity, be easy of access, and give plenty of 
room between the ends of the si ll s and the track, so that 
wheels of 36 or 42 ins. diameter can be u sed. The last 
t hree r equi sites can only be secured by the use of bent 
sills as shown in the diagram. These should be preferably 
of iron and four in number. \Vith this arrangement side 
doors can be placed in th e center of the car, similar to the 
Kuhlman pattern. whi ch has proyed popular in Cleveland 
and elsewhere. I would suggest dividing the car into 
t hree compartments-a central compartment and two end 
<"ompartments fo r smokers, as experi ence shows that 
provisions should be made for the latter contingent. The 
-conductor's place would be on the rear platform, where he 
<::ould open the central door with a lever; and, as on a road 
o f the character under description, stops would onl y be 
made at infrequent intervals, h e could leave the rear plat
form and go to the side door to assist the passengers in 
a lighting from and entering the car. This const ruction of 
s ills would not only accomplish the three desiderata speci
fied, but would also have an important function in case of 
t he breakage of a wheel or other accident. In such a case 
the sills would act as runners overlapping the rail s on each 
s ide, and the car would slide along on the roadbed and 
be prevented from leaving the track. 

The car bolsters I would make of iron, stamped by a die 
and hollow. During winter or at any oth er time when extra 
t raction was required, these bolsters could be fi ll ed with 
lead. etc. , which could at other times be removed when its 
weight was not needed. The motors I should make of the 
gearless type, with th e armatures sleeved on the axl e. T hi s 
w ill avoid the great expen se inYoh·ed in the use of gea rs 

aud pinions and a great many other part s of the motor 
equipment which now are a continual source of trouble in 
high-speed work. In addition to their wear, the gears un
der the best conditions undoubtedly consume IO per 
cent of the power produced in the moto r, and with the 
ability with which our modern engineers and designers 
of electrical apparatus have shown, 1 believe they can de
sign a gearl ess motor which would operate within thi s 
margin, as compared with a single reduction motor. In 
such an equipment the motor frame would be split, so that 
it could be easily removed from the axle , and it is not im
possible to assume that some of our motor designers can 
produce, if necessary, a split armature. U ntil thi s is done, 
however, the armatures should he built to be fireproof, by 
the exclusive use of mica for coil insulation , the coils be
ing of copper bars. 

The trucks for this purpose should be built with a pedes
tal having a side opening as shown in th e drawing, so that 
the wheels can be slipped out of the ends of the pedestals 
without jacking up the car to any great extent. Rolling 
the wheels out would carry the motor with them, and un
bolting the motor frame would leaYe the armature exposed 
to inspection. 

These are simply some of the thoughts that have oc
curred to me, and are in rather crude form. They have 
not been put into practical use, and so of course might 
have to be considerably modified, but they may perhaps 
be of some value as indicating some improvements which 
may b e introduced on high-speed lines in the future . 

FRANK J. J. SLOAT. ----•·•-----
Proper Handling of Con~rollers 

PARIS, Jan. 25, 1898. 
EDITORS STREET RAILWAY JOURNAL : 

I haye read with great interest the controversy which 
has appeared in your columns about "The Proper Han
dling of Controll ers," and I would ask if it is not founded 
un a mistaken understanding between the learned engi
neers who have contributed to the discussion. 

Certainly Mr. L. H. Parker is right when he states that 
as rapid an acceleration as possible is desirable when "a 
car or train is to run a certain distance in a certain time," 
if he means when the car or train is to run on acceleration 
only, or at least when the time spent to attain the maxi
mum speed V is the greatest part of the whole- time dur
ing which the current is applied to the motors. In that 
case, the greatest average speed during the time when 
the current is applied permits the making of the schedule 
with a smaller maximum speed, and so lessens the value 
of J MV~; moreover, if the time gained is sufficient , the 
car or train may be made to run on momentum fo r a part 
of the distance, as J\fr. Potter explained in a very inter
esting contribution to the O ctober issue of the "Journal." 

But this theory is not ri ght when the train is to run for 
a distance at a constant speed : the importance of the time 
necessary to attain it decreases with the distance traveled 
at that constant speed. and the possibility of the car or 
train running "a certain distance in a certain time' ' de
pends mainly on the value of that constant or maximum 
speed. This is the case encountered with the street rail
ways, for we see from J\Jr. Knox's experiments that maxi
mum speed is attai ned a her a travel of at most r 50 feet 
(with ten seconds handling), and a car generally runs sev
eral blocks without stopping. The maximum speed to be 
attained is therefore predetermined, and the only problem 
to be solved is to see how that maximum speed may best 
be attained. Mr. Parker's theory, at first expounded, I 
belieYe. by Mr. Robert Lundie. of Chicago . is only ap-

.,/ 
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plicable to the deterr11ination of the best suitable maximum 
speed fo r a g iven ru n made only on accelerat ion, positive 
or negative (that is, acceleration or retardation). 

The problem so restricted is completely answered by 
Mr. Knox's experiments in favor of the slow handling. 

I will add that even when the greatest acceleration is 
desirabl e, one must not lose sight o f the fact that accelera
tion is produced only by the useful tractive effort applied 
to the periphery of wheels, and that this effort , being gen
erated by electric motors, the good and bad qualiti es of 
these motors have to be taken into account. If a motor 
is not calculated to g ive th e proper tractive effort at a 
given speed, and if you try to get it by "crowding the cur
rent," you run the ri sk of burning out your motor and 
you get a very bad effi ciency. I n certain applications, as 
on elevated lines, suburban rail roads, etc., where a very 
hig h commercial speed must be attained in spite of very 
frequent stops, it is quite ri ght to look fo r a very rapid ac
celeration , but that result must not be acquired at the cost 
of a bad effi ciency. The conclusion is that even fo r a road 
where quick acceleration is necessary, the rapid handling 
of the controller is objectionabl e if the motors are properl y 
calculated fo r the work to be done. It is the more ob
jectionable as the quanti ty of energy and the power re
quired theoretically necessary g row g reater. If the motors 
are not properly calculated, the quantity of energy gained 
by a rapid acceleration may compensate, and more, for 
the loss of effi ciency, and that , I believe, partly accounts 
fo r Mr . H eft 's resul ts, curve A indicatin g that the travel 
was made with constant acceleration and retardation , and 
the motors had not been calculated to give rapid ac
celeration. 

I understand from Mr. Potter 's article, above referred 
to, that the General E lectri c Company has now con
structed electric motors specially adapted fo r that service, 
and I t rust that when they shall be put in service it will be 
found also that fo r rapid accelerat ion rapid handling is not 
convenient. G . PELLISSIER. 

Electrical Featm·es of the Tramway System of 
Sy dney, New South Wales 

NEW SOOTH \VALES GOVERNMENT RAILWAYS, 
SYDNEY, N. S. W. , Jan 17, 1898 . 

EDITORS STREET RAILWAY JOURNAL: 

In the article in your last October issue on the tramway 
system of Sydney, N. S. \ V., no mention is made of the 
system of distribution of energy and the return between 
the power station and the cars, and, as thi s includes cer
tain novelties, it may be interesting to your readers to 
give a short description of what has been done and is 
proposed in the immediate futu re. 

The difficulties to be overcome in the application of 
electric traction to these lines were unusually great , ow
ing not only to the natural condi tions of heavy grades and 
very numerous curves, especially on the lines firs! 
equipped electrically, but also owing to the existing sys• 
tern of cars drawn by steam motors possessing an exceed
ingly high carrying and seating capacity. Many of the 
steam trams have seating accommodation for 2IO pas-
sengers, an d, on the main trunk line, fourt een hundred of 
such trams pass a given point daily. A parallel trunk lint> 
will shortly be completed, and it is then proposed to 
largely reduce the size of the trams, and proportionately 
increase the number , in order to give a more frequent 
service to the various suburbs, but in any case the units 
must remain somewhat large , and the load on many of the 

feeders must consequently flu ctuate to an abnormal ex
tent. Another requirement for which provision has to be 
made is the special traffi c to the Cricket Ground, Agri
cultural Ground and Race Course, all of which 
are situated on one of the Eastern suburban lines ter
minating at the ocean beach . Great interest is taken in 
cricket, the ground being equal to any in the world, and, 
on occasions of matches with teams representing the best 
players in England, upwards of 30,000 spectators are 
sometimes present. At agricultural shows and race meet
ings the crowds are similar. As many as 20,000 people 
have to be conveyed fro m the cri cket ground, which is. 
about three miles from the power station, in about half an 
hour on special occasions. 

A s the normal traffic on this line is very light in com
parison with the above, it ,Yill be seen that the system of 
di stribution and return to meet such conditions must be 
very carefull y laid out if the g reatest economy in power 
and copper is to be obtain ed. 

The Railway Commissioners of New South \ Vales were 
probably the first to introduce storge batteri es as equal
izers at distant points from the power station on lines. 
where there is excessive fluctuation in the load, they hav
ing designed and constructed a su itable batt ery for thi s. 
purpose in 1893. This battery, fo rmed from plain lead 
plates by the action of the current on the P lante system, 
was set up complete at a cost of under £ 4.0.0 per electric 
h .p . discharge, or , in round numbers, £ 300.0.0 for a di s
charge of 10 0 amps. at 500 volts fo r short periods, and it 
has proved practically indest ructible. The action of thi s. 
battery is similar to, but infinitely better than , that of a 
fl ywheel driven by a motor acting as a generator whenever 
the potential fall s suffic iently on that part of the line. T o 
provide a greater storage capacity, a second battery, of the 
pasted plate type (E. P. S. " K.") was set up in parallel . 
with the P lante cell s a year ago. T his furni shes a current 
of JOO amps. fo r two hours continuously and the action of 
the two batteries in parallel is very perfect , the P lante be
ing of higher internal resistance, only taking charge when 
the line potential is at its highest , or when no cars happen 
to be taking current , whil e, on the other hand, it dis
charges durin g the period of heaviest loads and saves the 
E. P . S. battery from excessive st rains. 

In addi tion to the above, two batteri es of the " chloride'~ 
type are now being installed for the same purpose on two 
new lines where the traffi c conditions and g rades are sim
ilar. 

In connection with these batt eries, motor-boosters fo r 
autornatically raising the charge and di scharge current 
have been installed at two of the distant batt ery huts. 
These consist simply of a shunt-wound motor directly con
nected to a seri es-wound generator, through which both 
charge and di scharge pass alternately without any switch
ing or change in direction of rotation. With the potential' 
of line and battery equal , the booster runs idle, the motor 
only taking about 1½ amp. Now, supposing two or three 
cars happen to be ascending heavy grades simultaneously, 
the potential falls just sufficiently to cause a few amperes 
to pass out of the battery ; this excites the booster and the
discharge increases as the excitation of the booster in
creases, the maximum P. D. of the latter being about 50 
volts. O n the other hand, should no cars happen to be 
taking the current, or only very little, the line potential 
rises slightly above that of the battery, causing current to
pass in the reverse direction through the booster, which 
again comes into service for raising the charging- current 
-also to the maximum limit of about 50 volts. There be
ing no current passing through the booster between re
versals, these take place quite sparklessly and smoothly► 
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By this means much more use is made of th e battery, and 
the lin e is maintained at a more even potential. As th e 
booster \\'Orks both ways, a machine of 10 h.p . is practi
cally equal to one of 20 h.p. boosting only in one direc
tion. The station generators are over-compounded to 
the extent of 5 per cent instead of th e usual IO per cent, as 
this conforms best with th e conditions existing. 

The new power station now in course of erection is 
fa irly centrally situated , the points of heaviest traffic being 
within two miles radius, and, although it is intended to 
feed the entire system from this point eventuall y, and 
the advantages of the polyphase system for primary dis
tribution to substation s were well considered, it was de
cided to lay down 5000 h .p. in direct current plant to 
begin with, and again consider the question of three
phase transmission when additional units were laid down. 
The standard unit adopted is 850 k.w ., and provision is 
made for twenty of these in the new station. The fitting 
of collecting rings to take three-phase currents from the 
direct current generators vvas at one time considered, but 
the idea was relinquished, owing principally to the very 
low frequenc y of the currents obtainable, a frequency that 
certainly would not be adopted as a standard when laying 
down three-phase generators. 

Another very important featnre in the local conditions, 
affecting especially the cost of the return conductors, and 
consequently the adoption of a high-tension primary dis
tribution and substations, is the existence of sea water at 
o r near the terminus of most of th e lines. T his suggested 
a means of obtaining a good return conductor for the 
current without excessive expenditure in copper, and ex
periments are being made with various descriptions of 
electrodes immersed in the sea water and provided with 
scrapers, or other cleaning device, to keep down the re
sistance which would otherwise increase rapidly with th e 
deposition of salts on the plates at the power station. It 
happens conveniently that the electrode requiring peri 
odical cleaning will be close at hand, while those which 
will naturally keep clean and give littl e or no trouble will 
be at the distant termini. No less than twelve of the roads 
terminate at or near the salt water, and it is confidentl v 
anticipated that capital to the extent of many thousands ~f 
pounds may be saved by this means. 

The feeder cables are being laid underground, and a 
novel point in the system consists in the laying of sub
marine cables in the bottom of the harbor to carrv the 
power for the north shore lines . Two of these cabl es: each 
of 500,000 c.m., rubber-covered and sheathed with brass 
tape, are being laid in the first instance. The harbor is 
500 yards across nearest points and 70 ft. deep. A water 
main and a number of telegraph cables now lie on the 
bottom in the mud, and ships are not allowed to cast an
chor in this locality. 

Sydney has a very fine sewerage system. and. in order 
to prevent sewage falling into the waters of the harbor, 
pumping stations are being erected in all the bays to 
raise the sewage from the low levels to th e necessary 
height for gravitation by the main tunnel to the ocean. and 
arrangements have been made for all these pumping sta
tions to be operated electrically from the new power sta
tion above mentioned. Current for lighting purposes and 
fo r motive power in the railway workshops will also be 
supplied from this station. The Commissioners have not 
yet considered the question of electric traction on the 
suburban railways, but are watching developments in th e 
th ree-phase alternating system for this purpose. 

P. B. ELWELL, 
Electrical E ngin eer for the Railway Cornmis , ion ers of New South 

" ' ale~. 

Testing th e Resistance of the Hail way Circuit 

/ ATI.ANTA, GA., Jan. 20, 1898. 
EmTpRs STREE'r RAII,WA v Jou1rnAL: 

JJ';tving become interested in testing the resistance of 
th e feeder and retu rn circuits of a street railway system, it 
has occurred to me that a very practical rigging for mak
ing such tests, and also one that would definitely 
locate any trouble that might exist, would be the one 
outlined in th e accompanying diagram. The test wire 
may be of iron and of any convenient size, and is strung 
fro m the station to any point at which it is desired to 
make tests. 

The tests can only be made at night when the line is 
not in u se. The water rheostat is adjusted so that when 
the line is short-circuited, a small amount of current will 
flow, say, from 50 to 150 amps. A ny nice adjustment of 
the amount· of current flowing may be made by changing 
the voltage of the generator so that the water rheostat 
need not be disturbed after once adjusting it. Now, if it 
is desired to test the resistance of the line from the sta
tion to a point E, a connection is made from the trolley 

tro le E 

roun.d 

PROPOSED ARRANGEMENT OF TESTING RESISTANCE OF CIRCUIT 

wire at E, directly to th e ground, and E is also connected 
,vith the test wire . T he operator at the station now places 
the double-throw switch (c) on (a) and the reading of the 
voltmeter gives the drop on the trolley and feeders from 
the station to the point E, and like,vise by placing (c) on 
(b) obtain the drop on the r eturn ci rcuit. 

If the resistance of the test wire is small as compared 
with the resistance of the voltmeter used (as would ordi
narily be the case), t he effect of this resistance on the 
readings may be neglected, but if it is desirable to have 
them absolutely correct. the drop on the entire circuit 
from (a) to (b) may be taken, and the sum of the first 
two readings compared with thi s and corrected accord
ingly. The test-wire may also be used for signaling to 
the station to notify the operator when the line is ready 
to be test ed at the various points. I have never seen an 
aux iliary test-wire used in making such tests, and would 
like to get the op1mon of some of your readers as to its 
practicability. . SHERWOOD F. JETER. 

A Poor Piece of Engineering 

EDITORS STRJ:£ET RAILWAY JOUR NAL: 
Feb. 12, 1898. 

In regard to the letter in January issue of the Street 
Railwa,, Tournal, I think it is no more than fair to the rail
way co;npany upon whose premises the switch in question 
is located, to state that since my letter in your January 
issue was written, the switch in question has been replaced 
by a spring s,vitch, which is normally closed to the shop 
spur. \\rhen a car is to be taken from the main track, it 
is necessary for some one to go to the front of the shop 
about 40 ft. from the switch, and there hold back a lever 
until the car has pas:;;ed wh oll y on to the shop track. 
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This arrangement prevents one man from handling a 
car from main line to the shop, but it does not prevent a 
single hand from running a car out of the shop on to the 
main line, because then the switch opens upon passage of 
the car. This arrangement is even handier, and still as 
safe, as long as the spring does not break, as the arrange
ment illustrated in your February issue, by Mr. A lden, as 
there is not the trouble of drilling the car back and forth 
to get it on the out-bound track before it can pass to the 
shop track. An arrangement could be effected by the use 
of two spring switches whereby there need be no switch
ing or throwing of levers in order to get a car in or out of 
the shop. 

It would be arranged as follO\YS: Run out of shop ac
cording to plan in February issue to the outer track over 
a spring switch therein, the spring switch being open to 
the shop track all the time, regular cars running in the 
usual direction merely spring the switch in passing. An
other spring switch in the main track nearest shop allows 
cars being backed up in that track, to pass to the spur 
leading from the shop to the farther track. Cars then can 
be backed at all times, from the inner to the outer track, 
and backed direct from that track, or from its shop's spur, 
with a car on it from the inner track, directly into the 
shop. J. F. H. 

Booster Connections 

NEW YORK, Feb. 12, 1898. 

EDITORS STREET RAILWAY JOUR NAL: 

111 your February issue, under the caption '·Ingenious 
Booster Connections," I notice a description correspond
ing so exactly to that of the booster installation which I 
introduced at the power-house of the Coney Island and 
Brooklyn Railroad Company, of Brooklyn. N. Y., last 
spring, that I judge it to be the plant referred to. I want 
to add to what Mr. Austin has remarked about the conven
ience and flexibility of this arrangement the further state
ment that when the load on the boosted section becomes 
too great for either the small outlying pmver-house or the 
booster alone, they can be operated together in multiple 
and the load can be properly divided between them by 
adjusting the voltage of both. 

I have introduced this arrangement on a number of 
roads, and find that not the least among its advantages is 
the fact that it involves neither an investment for new 
machinery nor the disabling of any of the old for its or
dinary duties when not required for boosting. 

J. LESTHR WOODBRIDGE. 

Allowable Cylinder Compression in Engines 

PORTLAND, ME., Jan. 26, 1898. 

EDITORS STREET RAILWAY JOURNAL : 

I have read with interest the articles of Dr. Emery on 
engines for railway work. The first art icle in particular 
attracted my attention, as some of the statements therein 
do not fully agree with the doctrines of some of our operat
ing engineers. The Doctor says an engine cannot oper
ate without a trifling amount of slack in its bearings. 
That is what my experience has been. Again , he says in 
another place, "to give the 11cccssary cushion to bring the 
reciprocating parts gradually to rest at encl of the stroke.". 
For some time quite a discussion of this latter subject 
was carried on in "Power," under the title of "Compres
sion," ancl one writer, signing himself "F. S. Johnson," 
makes the broad statement that excessive compression is 
wasteful. Later on h e advanced the same ideas in ''The 

J\'ational Engineer," and says: ''I have seen a 26-in. by 
48-in. simple condensing engine nm without compression 
for over two years without keying," but does not say how 
far away it could be h eard, what piston speed it made, the 
style of valve gear, or , still more, the work it was doing. 
Furth er , he says that excessive lead causes more "knock
ing" in engin es than all other causes combined, and, con-

• tinning, remarks. "I am one of the few [ ancl f think he 
might have said there are a few of us left] who believe the 
crankpin should stop th e moving parts, and am opposed 
to the use of eith er cu shion or compression. Pressure on 
the piston when eng ine is on the centre is simply a brake, 
and steam u sed to produce thi s pressure is not only 
wasted, but wastes part of the en ergy of steam gone be
fore." A ll very good, but now comes hi s · pet brag, 
slig htly abbreviated, "Two engines sold for 500 h.p. de
velop several hours daily over 750 h.p. each. I have 
carefully experimented v,:ith them, and know they do the 
vvork with less steam, with littl e or no compression [ some
what indefinite] than with compression up to on e-half or 
two-thirds boiler pressure. They are keyed as often as 
necessary-once in three or four months." He doesn't 
say what they are-"Corliss," slide valve, slow or high
speed, simple or componnd. If the latter, he cannot avoid 
some compression ( call it back pressure if you will) on 
the hig h-pressure piston, and if a tandem, he is safe. Now, 
isn't it too bad Dr. E mery didn't read Mr. J ohnson 's 
a rticl es before setting for th hi s statements in October, '97, 
Journal? 

In "Power," ~ovember, '97, appeared an article on 
compression signed "1\1. E.," which does not mean me, 
which treated the subject very clearly and concisely. His 
conclu sion s were that up to a certain percentage of piston 
travel, compression resulted in a greater effici ency. I 
think it was between 5 and 6 ins., but with an exhaust 
closure earli er or later the efficiency was less . Vv e have 
still to hear from Mr. J. on this, which I trust he has duly 
reacl. Should this meet the eye of Mr. J., I shall be 
pleased to hear from him , and would he please let us see a 
facsim il e of an indicator diagram from his ideal engine, 
for I think the profession might learn something from it, 
and surely he will not " hide his light under a bushel"? It 
has been my fortune, or misfortune, the past three years 
to run "Corliss'' engines with widely and frequently vary
ing loads, all being simple engines, single eccentrics, at 
times taking steam full stroke , again looping below at
mosphere, according to diagrams taken. Kow, I shall be 
greatly obliged if some one will kindly tell me how to ad
just these engines to nm quietly under all conditions with 
a constant initial pressure. I am at present running a 
double simple ''Allis," 24 ins. by 42 ins. , 74 revs., under 
conditions mentioned. \ Vith a fair load, they are not 
noisy, but suddenly the load goes off, then things are dif
ferent, and we know there is an engine in the place. 

J. M. CHENEY. 

Tramway Matters in Paris 

COMPAGNIE GENE!<ALE DES OMNIBUS. 

PARIS, Jan. 25, 1898. 
EDITORS STREET R AILWAY JOURN'AL: 

Mechanical traction is developing more and more in 
E urope, and it will be very extensively adopted if the 
municipalities do not paralyze the efforts of the tramway 
companies by constantly increasing the burdens and re
strictions under which they operate. It is astonishing to 
seethedifferenceswhich exist in this particular between the 
transportation facilities on the two sides of the Atlantic 
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D cean,anclhow in A merica private capital remains free,and 
.the municipalities do not attempt to cont rol it as in E urope. 
ln the September issue o f your paper one of the editors 
-<liscusses thi s qu estion of the in ttuence of transportation 
systems on th e development of citi es. For their own sake 
the city authont1es should not be allo\\'ed to meddle in 
.t he aft airs of the tra1mvay company. l t will be impossible 
fo r them to gain the encl whi ch they seek, which is to give 
.servi ce to the pubiic, fo r it is a lways fo r the interests of the 
t ram\\'ay com1,anies to p rovide thi s, and they can do it 
.best when unhampered. 

T raction by compressed air in P aris contin ues to give 
good resnlt s and, as yo ur readers know, \\'e have several 
lines, representing about 40 km., \\'hi ch employ this mo
t ive power . \Vl11l e the cost of operation is rat her high. 
.the railway company has a large power at its disposal, and 
it is always possible to add a number of trail ca rs, and thus 
d iminish considerably the total cost of operating cars. It 
is al so an undeniable fac t that the service is an agreeable 
o ne, with neither smoke, noise nor heat , and fo r cities as 
J)opulous as Paris, thi s is a g reat point. 

As fo r electricitv, it is \\' ell known that the troll ey has 
been establi shed i;1 se\'eral F rench citi es. ln Par i~, the 
municipal g overnment continues to oppose it s int roduc
tion, fearing fo r the aesthetic appearance of the streets. 
However, \\'e hope it \\'ill be permitted in the outlying dis
t ricts . Accumulator traction continues to make progress, 
and I have read in the German papers that the most seri
-0us difficulties have been overcome. 

In a work which has just appeared , writt en by an en
g ineer, l\Ir. Godfc rnaux . on "l\Iechanical Traction,'' the 
statement is made that th e cost o f trac tion by t roll ey is 
.484 fr. per car km. , and that by accumulators -47 fr . 
I confess to \'OU that I am verv much astoni shed bv these 
-figures. It ; eems to prove, fir;t of all, that those ,;,ho are 
•Operating the different systems do not use the same bases 
fo r determining the cost of operation . T hi s is why there 
is only one means of knowing the truth , and that. is to 
-employ one's self the different systems and so determine 
the real cost. This is what the companies ought to do . 
.and we are going to undertake th e experiment fo r our 
-0wn satisfaction . \Ve expect to establi sh electric lines 
-operated by both accumulators and troll ey, if we are per-
mitted to do so. 

We have continued our experiments with steam motors 
- that is, the Serpollet , the R owan system and a new sys
t em called the Purrey, which seem s to g ive sati sfa ction . 

Important improvements have been made in th e Ser
p ollet system, and th ese machines are certainly desirabl e 
for tramway servi ce. They are most econo mic from the 
fact that they do not reqnire in their installation a high ex
penditure, and since they can operat e in any direction de
-sired without depending on a wire or a central stati on . 

E. J. L\\ 'AL\ RD. 

White Washing and Color Washes 

BY J. F. HOBART. 

Ordinary whitewash is such a commonplace a rti cle that 
it is apt to be despised by the station engineer and car 
house for eman, and not g iven its proper value in building 
operations. For the fini shing of rou gh stone wall s, and 
t he lighting of dark passages in a car house, the wash 
-is of great value. It can he made in such a manner that 
it will last for years if applied fo r a protecting covering in 
the place of paint , and deserves more than it gets 

One of the best whitewashes consist s of the best quality 

of un slakeu lime (air-slaked ,viii not do), slaked with 
warm water, using just enough of water, and no more, to 
keep the hme fro m burning. Do not drown it under any 
circumstances. After the lnne is slaked, reduce to a thin 
,vash with water, but do not have it pasty. lf put on too 
thi ck, the \\'as h will not penetrate, and after several coats 
have been applied \\' ill ttake off . 

For treatmg a very ro ugh wall, mix some salt and ashes 
\\'it h the tirst coat. l\lix salt alone with the succeeding 
coab, and it will stay if put un thin. \Vhere a pure white 
is reqtm ed, it may be obtained by mixing a little blue with 
the \\'ash . Ordinary laundry blue \\·ill answer, but any dry 
blue may be used IJy first mixing it with a few drops of 
\\'ater, then reducing to a thin consistency and mixing well 
with the wash . 

A ny color of wash may be obtained by mixing in the 
proper pig ments, using the above described wash as a 
base. A cream color is obtained by adding yello\\' ochre; 
pearl or lead color , by the addition of lampblack. For 
fa,v n color , use raw um ber, I ndian red and lampblack. 
For stone color use only the raw umber and lampblack. 
A deli cate peachblow is obtained by adding a little red 
lead, and shades are obtained by mixing the above ingre
cl1 ents. 

Lampblack is of so g reasy a nature when dry that 
it is hard to mi x it with whit ewash so that some of the 
black will not floa t on top in li ttle lumps, ,vhich g ive a 
darker color than is desi red when they are rubbed out with 
the brush . To prevent thi s, slake a li ttle lime in just as lit
tle water as will make the lime fa ll into powder when 
slaked. Some of the lime thus p repared should be rubbed 
up with th e lampblack whil e dry. T he Jom e seems to de
stroy the g reasy nature of the lampblack, and the mix ture 
may then be easily ,vorked into a paste wi th a knife and a 
littl e water , after whi ch the paste thus made will readily 
diffuse itself th rough the whitewash . I t should be added 
littl e by little unti l the desired tint is reached. 

An Ingenious Form of Armature Cradle 

The accompanying eng raving shows a novel fo rm of 
armature cradle or t ruck employed in th e Glenwood shops 
of th e U nited Traction Company, of P ittsburg. T he spe
cial feature of thi s t ruck is t hat it is equipped with pro
jecting fork s or r ests, so that it will pick up armatures 
when the latter are resting on th e floor , saving in thi s way 
th e labor of raising the a rmature by hand or tackle. The 
armature can th en be drawn to any point desired in the 
repair shop . Th e t ruck is simple in construction, and 
can be made by any 
blacksmith. T he handle 
is about 5 ft. in length. 

T he U ni ted Traction 
Co mpany is also em
ploying an efficient kind 
of sand-box hose hope. 
T he u sual hose, of 
course , is of rubber. and 
is satisfactory in warm 
weather, but in winter 
often becomes clogged 

ARMATURE CRADLE 

by frozen mud. In place of rubber hose, the U ni ted Trac
tion Company is using a tube of coiled steel wire, which, 
naturally, is just as flex ible as rubber, and has the addi
tional advan tage that when it becomes clogged it can be 
stretch ed three or fo ur times hy the hands, which breaks 
up any lumps of frozen mud which it may contain. The 
tu be is japanned to prevent rusting. 
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The Secretary of the American Street Railway Associa
tion has announced that the headquarters of the Associa
tion during the Boston Convention will be at the Hotel 
Brunswick, and has issued a circular giving detail s in re
gard to the hotels in the ci ty and as much of the program 
of the convention as has now been decided upon. T he 
convention at Boston promises to be most successful. 

The advantages of consolidation in the economy of cur
rent generation are being shown already in Philadelphia. 
The several stations ·which were built by the different com
panies existing before the consolidation are being ti ed to
gether by feeders, and it is thought that considerable re
duction in fuel consumption will be secured by this step. 
It is interesting to note that in the reconstruction of the 
power station at Thirteenth ~nd Mount Vernon Streets, 
which was destroyed by fire last year, natural draft is 
being substituted for forced draft. 

One of the most remar1'-able instances in the growth of 
industries in this or any other country is that .of steel rails 
in America, of which product a very considerable percent
age is that of rails for street railways. Recent statistics 
show that the output of street railway rails has increased· 
from 7720 gross tons in 1879 to 145,210 tons in 1896. The· 
record year was 1895 , in which 163,109 tons were pro
duced from our mills, as compared with 81,302 tons m· 
1891, 44,951 tons in 1888, and 17,357 tons in 1883. 

A coronor in Cleveland has charged the trolley with a 
new evi l-that of producing appendicitis. \Ve have heard· 
of other objections raised to it, but thi s is the first time· 
that this charge has been brought against the modern elec
tric car. It is nee<lless to say that the leading physicians 
in that city and elsewhere do not attach any weight to this 
proposition, and all the statistics that are available show· 
that motormen and conductors on electric cars are as free· 
from this trouble as any other body of men. 

\Vhen we consider the extent of the electric railway in
dustry, it is hard to realize that it is only a decade old. It 
was just ten years ago last month that the historic electric 
road at Richmond, Va., was put in operation by Frank J. 
Sprague. Although not the first electric road to be built 
in this country even by Mr. Sprague, this line was the first 
to show that the electric system was electrically and· 
financially practicable for a city service. Few who did not 
take part in the early experiments at Richmond or else
where can realize the many problems which had to be· 
solved, and th e little data existing upon which to base· 
proper practice. Some mistakes were undoubtedly made, 
but the wonder is that they were not more numerous, and' 
that many of the principles of electric railroading, as it is 
now understood, were even then given their proper value. 

The important announcement was made last month that 
the Brooklyn E levated Railway Company had decided Off 

an electric railway equipment, had ordered its apparatus, 
and that one of its lines will be in operation electrically· 

by June r. Heretofore the city of Greater New York has 
been in the rear of Chicago and Kansas City, so far as the· 
use of improved motive power on it s elevated lines is con
cerned, but according to the plans outlined the equipment 
of the Brooklyn elevated road will be modern in every re
spect, and among other features will use the multiple unit 
system of car operation. It is hoped that the improved· 
service given by the electrical equipment will be the means 
of bringing about an understanding between the Rapid' 
Transit Commission and the officials of the Manhattan 
E levated Railway of New York, by which the latter wilr 
be granted the right to construct its extensions as pro
posed. This, it is supposed, is the principal reason for de
lay in equipping the latter line with electric power. 

The cars of the several Brooklyn trolley systems are now 
operating successfully over the Bridge to New York, and' 
their popularity is so great that the demand has already 
risen for better terminal facilities_ This is a good indica
tion of the wisdom of the surface companies in Brooklyn 
in extending their lines across the Bridge to the New York 
City Hall. The financial results to the Bridge property, and! 
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:also to the railway companies, are yet to be determined,but 
t he operation of the cars will undoubtedly add many inhab
itants to Brooklyn, as the through fare from that borough 
to City H all Park, New York, has been reduced 33} per 
-cent . P resident Rossiter estimates that the patronage of 
every new fa mily that settl es on the lines of his company 
is worth $35 a year to it, so that the added ex pense of car
rying the passengers to and fro m New York will be more 
than made up, it is thought, by the increase in other di
rections . Some of this increase in population will un
doubtedly come from the Boroug h of l\ lanhattan, but the 
g reater part will undoubtedly be dra,vn from New Jersey. 

Readers of the STREET R AILWAY J ouRNAL will fin d in 
t his month 's issue an extended account of the proposed 
1.mderground railway in London. This is the most im
portant electri c railway now being constructed in E urope, 
and probably in the world, and through the similarity of it s 
conditions, as mentioned elsewhere, to the proposed rapid 
t ransit railway in New York, will possess a peculiar inter
e st to American eng ineers . Many novel features are in
volved in the construction of this line, but none will pos
sess a g reater interest to the average raihvay engineer 
in this country than the distribution system. The question 
,of adopting the three-wire 600-volt system of distribution, 
-or a 500-5000-volt, three-phase di stribution , with rotary 
,converters, was carefull y considered, and the losses by the 
t \\"o methods, as calculated by the engineers, are diagram
m atically represented in the article. It is interesting to note 
t hat the latter system was adopted, although the line is 
b ut 6± miles in leng th . Greater economy is secured by it , 
110wever, as in its employment the maximum drop on the 
.service line is but 1.6 per cent, an important feature in a 
1ine of this character . It seems, probable, also, that the 
possibility of future extensions must have had considerable 
t o do with the selection of the three-phase system, as its 
.advantages naturally increase with the size of the system 
served. \ Vhile in general the system of distribution will 
be similar to that adopted by the l\ l etropolitan Street Rail
-way Company of New York, the generating units will be 
much smaller- 850 k.w., as compared with about 2400 k.w. 
iin the latter city. 

The most important problem in the operation of a street 
r ailway system is undoubtedly that of the relations of the 
m anagement to the employees. l\lany different theories 
1t1pon this subj ect prevail , and Undoubtedly many methods 
which are applicable under one set of circumstances would 
be unadvisable under others, but it is undoubtedly t rue 
t hat the management of large bodies of men is a g ift which 
men possess in different degrees. It is in this resp ect 
more than in any other that the electric ra ilway industry 
<l iffers from the electric lighting industry. In the latte r 
t here is no large body of employees which is brought into 
-constant contact with the public and that industry is not 
rtheref ore complicated by the problems which this condi
t ion entail s. The introduction of electric power has un
,doubtedly brought into the ra ilwav service men of a much 
h igher g rade, intellectually, than · when horses were used 
a s a motive power, and the efforts to produce an esprit du 
-corps among the employees of a company is growing. 
'T hus, a number of lines, as already mentioned in th e 
JOURNAL, have adopted with satisfactory results the mili
t ary system of a\\"arding honorary stri i)es fo r service of 

different lengths of time with the company, while 
others possess a regu lar civil service system of promotion 
and discipline. T he practice of offering rewards to con
ductors and motormen who have shown an immunity from 
accidents during a certain period is also on th e increase. 
Among those \\'ho have t ried this latter course is the ~ew 
London Street R ailway Company, whose t reasurer re
ports that he believes that this practice has effectually pre
vented accidents. T he bomb paid to each conductor or 
motorman on that road in this way has been in the neigh
borhood of $1 5 per year. 

Another excellent method of increasing the efficiency of 
the motormen and conductors is undoubtedly that of hold
ing periodic examinations, asking both classes of the ser
vice to give writt en answers to a series of inquiries relat
ing to their underst anding of the different duties pertain
ing to their positions. A set of questions of this character 
presented to the motormen and conductors of the Union 
D epot line of St. L ouis was published in the last issue of 
the STREET R AILWAY J ouRNAL, and in a recent letter the 
General l\Ianag er of that line states that a very large per
centage of the employees secured an average of over 90 
per cent in their answers, and that the average of the entire 
fo rce was very high . It is easy to see a number of advan
tages to both the railway company and the employees in 
examinations of thi s kind. It enables the latter, firs t , to 
realize just what the different rules fo rmulated by the com
pany mean, and, what is more important, it makes them 
appreciate their own possible defi ciencies, because a man 
often does not realize that he does or does nut unde rstand 
any specific proposition until he attempts to defin e it in 
writing. The advantages to the managers of the raihvay 
company are equally important, and do not consist only in 
knowing what employees are unacquainted with the rules, 
but it enables them to learn the construction which is 
placed upon different regulations by the employees 
whose duty it is to carry them out, and shows them 
whether any rul e is so worded that its meaning is so ob
scure as to be misunderstood by any considerable number 
of their conductors or motormen. The verv fact also that 
both management and men have to rehear;e on paper, at 
intervals, the duties of the latter teaches both whether 
the rul es are up to date and whether all the exigencies 
which may ari se in the service are covered in the book of 

instructions completely and in the best possible way. 

Not quite a year has passed since a few of the most 
progressive and enterprising accountants connected with 
street ra ilway interests met togeth er in Cle,·eland and or
ganized wh at is called the Street Rail\\·ay Accountants' A s
sociation of A merica. The gathering was a pronounced 
success, and the enthusiasm of its members and the larg e 
amount of good work that was accomplished at the initial 
meeting demonstrated beyond a doubt that there was ex
cellent reason for adding still another to the considerable 
number of business and technical organizations of the 
country. \Vorking committees were appointed and the 
date of the first regular com·ention was fixed- to be the 
same as that of the A merican Street Raihvay Association, 
and to be held at the same place. T he proceedin rrs of the 
N. F . I::, 

1agara , alls convention are known to all our readers, 
for they were presented in careful detail upon these pages, 
together with special articles relating to some of the sub
jects di scnssed. Since the adjournment of the convention 
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the work has still further progressed. Not only have there 
been important accessions to the membership of the As
sociation, but a number of representative street railways 
have marked a special point in the history of their progress 
and development by formally a cl opting, under elate of Jan. 
r, the standard system of accounts indorsecl and recom
mended by the association. All these things are matters 
of history which have been duly recorded in our columns 
as they have occurred. We refer to them only for the pur
pose of furnishing the reader a comprehensive view of the 
situation as it is at present and as an appropriate introduc
tion to the pertinent suggestions which follow. 

There is no improvement so likely to secure additional 
economies in the conduct of a street railway enterprise as 
the introduction of an efficient, up-to-date system of ac
counts. By th,3 we do not mean that all street railways are 
deficient in this regard, for we know that many of the com
panies ha,,e excellently manned and very thoroughly ad
ministered accounting and auditing departments. But 
however efficient the systems in use by these companies 
may be, it is still possible to improve them. There is no 
more likely road to ultimate perfection than a comparison 
of notes by those who are actively responsible for the ac
counting work. However, it is not the righteous but sin
ners who are called to repentance and to the bringing forth 
of good works. Therefore ·we address our remarks par
ticularly to those who have not got in use at present the 
''best" system. There are numerous companies through
out this broad Janel whose accountants are doing the very 
best they can, who are working up to the limit of their ex
perience, but who fall short of being in the front rank in 
their records and statistics simply from lack of knowledge. 
All such companies will profit by the work of the Account
ants' Association, if they will put themselves in position to 
reap its benefits. Their accountants would do better if 
they had broader experience, and they would also improve 
if they were permitted to come in contact with those who 
have experience and are willing to contribute of it for the 
benefit of their fellows. Broadly, we contend tnat both 
classes, first the companies with efficient systems, and sec
ond the companies with poor and insufficient systems, will 
profit by co-operation with and membership in the Ac
countants' Association. The expense is not large, and the 
reflex influence upon the accountant or auditor of the com
pany, from merely attending the annual gatherings, there
by obtaining a perspective view of his own office, would 
in itself amply justify the outlay. The benefits, however, 
are sure to be of a more positive character. They include 
everything that usually attends associated effort. It is 
scarcely necessary, we think, to argue the value of associa
tion, nor yet the advantages of interchange of thought; 
and it is safe to assume that the same kind of benefits will 
follow from the accountants getting together as attends 
the corresponding efforts of engineers, of electrici<}ns or 
of railway managers. 

Bow to Make Small Street Railways Profitable 

The problem of wringing an adequate profit out of 
small street railroading in the United States is a difficult 
one, as many companies, formed with high hopes, in the 
first flush of the electric railroad era, have found to their 
sorrow. In small cities and towns, particularly where 

there are no extensions to neighboring population centres,.. 
the .struggle has been in many cases an almost hopeless. 
one from the beginning, and there is no possibility of suc
cess for not a few companies so situated. Nevertheless, 
there are others which, ,vith skillful management, might 
be made profitable. 

The first and greatest difficulty is that of securing-
traffic. "Small cities" are usually small not only in pop
ulation, but in area, and consist of business centres sur
rounded by residence districts. Their street railway sys
tems generally consist of a number of short lines radiating
from the business district-lines so short that people do 
not really need to ride in ordinary weather, and particu
larly if the time intervals between cars is long. 

For small locals systems of this kind, we believe that 
the cars should be nm at high speed, and very frequently y 

at least during the busy hours of the day. Conductors, 
should be dispensed with, and some form of fare box 
adopted, but one or more thoroughly trusted men should 
be employed whose business it should be to ride con
stantly on the cars throughout the day, checking up pas
sengers and fares. Special inducements for riding at other 
than the busy hours of the day should be offered whenever 
possible, and for this purpose some form of amusement 
resort would probably be profitable in many cases. Every 
effort should be made to serve the public to its own com
plete satisfaction, to keep the cars clean and bright, to uni
form employees and to give an appearance of "smartness" 
which will attract travel. At the same time the equipment 
must be used to the greatest possible extent. In most 
cases 200 111iles per clay per car would not be an ·excessive 
service, and schedule speeds of IO to 12 miles per hour are 
necessary if time is really to be saved to the company's. 
patrons. This will, of course, cut down the operating ex
penses to a very low figure per car mile and thus the earn
ings per car mile need not be large, while traffic would be 
much more likely to follow this quick and frequent ser
vice than if more shortsighted economies in other direc
tions were adopted. 

In a great many places the salvation of the enter
prise depends 11pon a real or virtual consolidation with the 
street railway system proper of every other enterprise in 
the least degree kindred to it, such as, for example, the
furnishing of electric light and power throughout the city, 
of steam for heating purposes in the business district, and 
the performance of every service required in the town 
which would tend to give full employment to station labor. 

Above all, the "railroad" idea should be subordinated' 
to the ''business" one, and no attempt should be made to 
perfect an elaborate organization involving the payment of 
unnecessary salaries and wages. The owner or owners of 
the railroad should handle the business as they would 
handle a store, making themselves popular by giving the
best possible service in the most economical way, and at 
the lowest possible price. The conductors, motormen and 
other employees should be made to take an active interest 
in the. company's prosperity-perhaps by some method of 
profit sharing-and we are by no means sure that, in these 
smaller places, where "everyone knows everyone elset it 
would not be possible to get the "gilded youth" of the 
to,vn practically interested as apprentices in electric rail-
roading-, all to ,the end of making riding fashionable and' 
bringing about a friendly intimacy between the public and 
the company. 
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Centra l London Underground Railway 

Perhaps the most important electri c railway now in ac
tual course of construction on eith er side of the A tl antic, 
and one of the most interest in g from an engineerin g stand
puint, is the deep tunnel underground road of the Cen tral 
L ondonRailwayCompany . T hiswill servea district in Lon
don in general characteri sti cs curiously li ke that served 
by the Droadway and Columbus A venue lines 
in New York City. A t on e encl is th e g reat 
fi nancial section of L ondon- L ombard Street 

trict Railway, which runs along the " inn er circle" of Lon
don on rontes similar in som e respects to those taken by 
the Manhattan Elevated Rai lway lines; whil e on the sur
face of the street immediately above thi s new line is a 
freq uent and reasonably rapid omnibus service, far less 
impor tant , of cou rse, as a competitor, than are the Broad
way cable li nes, hu t still popular and with low fa res. 

A contract for the construction and equipment of the 

CENTRAL LONDGI, RAILWAY - Oxford St. to Totte nham Court Road. 

CURVES f:~~~~ :~oDl~l;~~ENTIATION FROM SPACE-TIME CUA 1/ E---AVERAGE 15. 75 MILES PER HOUR ,--~~ 

SHOWING l DRAW-s~6:uA~~::gE T~~:Eo OF 14 MI LES PEA HOUR OVER ROU TE 

and the Bank of E ng land , corresponding to 
the \Vall Street section of New York . Pass
ing thence westward the line serves Cheapsicle 
and the General Post Office, a partly whole
sal e, partly retail di stri ct ; Holborn V iad uct 
and High H olborn , the latt er the seat of the 
g reat bicycle and typewriter houses and others 
similar to what are found in the di strict on 
Broadway in New York , immediately a bove 
t he post offi ce; the g reat shopping and theater 
neighborhood of Oxford Street , Regent St reet 
and others corresponding to the di stri ct be
tween F ourteenth and Forty-second Streets in 
N ew York; Hyde Park, the "Central Park" 
of London ; Q ueen's Road, Notting Hill Gate 
and Holland P ark, residential sections which 
are much the same in character as the uppe1 
west side in New Y ork ; and Shepherd 's Bush , 
which is comparabl e to the Harlem D istri ct. 

"' 
l---+--1---+------<l---+-----l--+-----l--+--+:i 
Tot: I Drawlm1 P n1l 

It is certain, therefor e, that thi s new underground road 
of L ondon will be watched with peculiar interest by A mer
icans, and particularly by K e,v Yorkers, on accoun t of the 

Time in Secon ds Strnt P..y. J ournal 
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Central London Railway has been placed with the Electric 
T raction Company, Ltd., a company organized espe
cially fo r carrying out t hi s work, fo r a sum slightly less 
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FIG . 1- MAP SHOWIN G RO UT E OF CENTRAL UNDERGROUND LONDON RAILWAY 

bearin g which it s success o r fa ilure, from a finan cial and 
engineering standpoint may have upon the long talked-of 
underg round rapid transit line in Kew York . T he possi
bility of drawin g interesting compari sons between th ese 
two roads in the two citi es may be still better understood, 
when it is saicl that th e Central London line bisects the 
a rea now served by the l\:Iet ropoli tan (underground) Dis-

than £ 3,250,000, this to cover construction of the main 
station tu nnels and su bways, track, rolling stock, power 
stations, distributing ci rcui ts, elevator plants and all other 
equipment featu res. The entire road is to be 6} mil es in 
length. 

A preliminary descript ion of the Central London Rail
way has already appeared in the S1'REE1' RAILW,\Y J OUR-
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NAL (July, 1897,page 423), and from this a general idea of 
the tunnel construction, the subways and the stations may 
be obtained. The map of the road there g iven is repro
duced here for the convenience of reference. 

The subcontract for the complete electrical equipment 
of the road was awarded in August, 1897, by the Electric 
Traction Company, Ltd., to the British Thomson
Houston Company, as a result of the submission of most 
careful and elaborate plans for equipment by this and 
other of the principal electric manufacturing concerns of 
the world . H. F. Parshall , consulting engineer of the 
British Thomson-Houston Company, designed the main 
and detail features of the el ectrical equipment, and hi s 
plans were approved substantially in their entirety by the 
engineers of the Central London and E lectric T raction 

weig hing 105 (long) tons loaded, exclusive of the loco
motiYe. The average speed of the trains is specified at 14 
miles per hour, including twenty-second stoppages at each 
5tation, and this necessitates a maximum speed of 30 
miles per hour. A 2½-minute service is to be given at first, 
and if the traffic requires it a 2-minute service later on, 
and it was required of the eng ineers that they should pro
vide for the more frequent servi ce in laying out the plans. 

In order to minimize the power requirements, the novel 
and ingenious expedient was devised by Sir Benjamin 
Baker, consulting engineer of the Electric Traction Com
pany, Ltd., of running the tunnel, not on a dead level, as 
usual, but with a series of down and up grades between the 
stations, in such a way as to allow gravity to materially 
increase the train acceleration on leaving a !ltation, and to 

CENTRAL LONDON RAILWAY -- Oxford Street to Tottenham Court Road. 
increase the braking effort on arrival at the 
next. By this plan the power called for is es-

CURVES OF SPACE, TIME AND HORSE POWER. 
AV . H,P, WH ILST 

POWE R IS APPLIED 

68,6 

timated to be about 33 per cent less than the 
requirements with a level road . 

The position of the stations and their dis
t;mces apart, measured from center to center 
of the platforms, are approximately as fol
lows: 

Shepherd' s B ush to Holland Park ... . 
Holland Park to Nott ing Hill Gate ... . 
Nott ing Hill Gate to Queen's Road ... . 
Queen' s Road to \Vestbourne Park ... . 
\Vestbourne Park to Marble A rch .... . 
Marble A rch to Davies Street. ....... . 
Davies Street to Oxford Circns ..... . 
Oxford Circus to Tottenham Ct. Road 
Tottenham Ct. Road to British Museum 
British Museum to Chancery L ane .. . 
Chancerv Lane to P ost Office ....... . 

1,012 yards 
683 yards 
768 yards 
986 yards 

1,288 yards 
642 yards 
499 yards 
666 yards 
682 yards 
746 yards 

O 20 ,JO GO SO O 20 40 HO 80 100 O Post Office to Bank .. .............. . 
1,163 yards 

828 yards 
Time in Seconds Tim e In Seconds Stree t Ry·. Journal 
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Company, Ltd. R eaders of the STREET R AILWAY Jou R
NA L may now obtain for the first time a thoroug h 
understanding of the most important mechanical, elec
trical and engineering problems met with in laying out the 
g enerating, transmission and motor conversion systems
problems which hav e been attacked along bold, novel and 
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CENTRAL LONDON RAILWAY 
CHARACTERISTICS OF MOTORS 

Cur\'es of Speed, H orizontal effort and Effi ciency. 

(with Current fo r tw o parallel :sets of tw o Motor s in Series.) gi 
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Total ...... . ...................... 10,163 yards 

ESTIMATED POWER CONSUMPTION. 

T h e first step in the engineering calculations was the 
determination a priori for the average power per train re-
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CHARACT E RISTICS OF MOTORS 

Curves of SpeeJ, Hori zontal Effort.and Efficiency 
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yet highly conservative lines, and in a manner worthy of 
the able engineering tal ent employed. 

CONDITIONS OF TRAFFIC AND LOAD. 

It is intended to employ thirty-two locomotives in reg
ular service, each drawing a train of seven carriages, a 
total seating capacity per train of 336 passengers, and 

FI G. 5 

quired for this service. A series of curves similar to those 
shown in Figs. 2 and 3 was plotted for the r~ns between 
each pair of stations on both up ~~d down Imes. These 
curves take into account all conditions necessary for the 
fulfilment of the required schedule time, and from the en
tire series of such curves an accurate estimate of the aver
age power per trip can be obtained. Between the Oxford 



STREET RAI LWAY JOU RN AL. 143 

Street and the Tottenham Court Road Stations, for exam
p le, it will be seen from Fig. 3 that the power required to 
overcome the air resistance-a considerable factor in tun
nel vvork- amounts to .125 h . p. hour; th e traction re
q uirements are 1 .0--l-5 h . p . hours, and the requirements for 
acceleration are 1.3 h . p. hours, maki ng a total of 2.516 
h . p. hours. This is the equivalent to an average of 98.14 
h. p. during the t ime when the train is in motion, or of 
157.3 h. p . during the t ime that power is actually taken 
from the station. T he proportions of the accelerating and 
retarding fo rces , clu e to gravity and to the motors , are 
a lso shown by the curves in F ig. 2. 

R RQUIRRD CHARACTE RISTICS OF l\IOTORS. 

The next step vvas to determine the general nature of 
the characteri sti c curves of the motors to be employed on 
t he locomoti ve, in order that proper specifications might 
be issued to the manufactu rers. These curves are shown 

trical equipment , should be built in England, but the Eng
lish manufacturers, with the g reat engin eering strike on 
their hands, were too busy to carry through th e necessary 
special work in time for the requirements of the road, and 
the contract for the thirty-two locomotives complete was 
placed with the General Electric Company. The main 
characteristics of these locomotives are as fo llows: 

Distance between wheel centres of each truck, 5 ft. 8 
ins., ancl 6 ft. 

Distance between th e two truck centres, L.J. ft. 8 ins., and 
14 feet. 

N umber of wheels (all driving), eight. 
D iameter of wheels, 42 ins. 
Total wheel base, 20 ft. 4 ins., and 20 ft. 
Total length of locomotive, 29 ft. 8 ins., ancl 28 ft. 
Total height of locomotive, 9 ft. 4½ ins., and 9 ft. 8½ ins. 
V\-' eight of each wheel, about 5 tons. 
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FIG . 6.-ELECTRIC LOCOMOTIVE-CENTRA L LONDON UN DERGROUND RAILWAY 

in F igs . 4 and 5, Fig. 4 showi ng the curves of speed, of 
horizontal effort , of effi ciency and of current fo r two par
allel sets of motors each with two in series; and Fig. 5 
s hmving the characteristic curves when all four motors are 
in parall el ancl the locomoti ve is exerting its maximum 
power. 

THE LOCOMOTI\'E. 

The type of locomoti ve now building in the shops of the 
General E lectri c Company, at Schenectady, on the lines 
incli catecl by these curves, and in accordance with the spec
ifications of the Briti sh T homson-Houston Company, is 
shown in plan ancl elevation in Fig. 6. It was originally 
intended that the locomotive itself. exclusive of the elec-

Total weight of locomotive, about 42 tons . 
lVIaxirnum draw-bar pull required at starting, q,ooo lbs_ 
Draw-bar pull running at 22 miles per hour, 8,000 lbs. 
vVeight of each motor frame complete, \Yith field coils in 

place, 6,500 lbs. 
\Veight of th e armature complete ,Yith sleeve and con

ductor, 2,500 lhs. 
Total ,veight of motor, 12,000 lbs. 

Inspection of the locomotive drawings will show how 
ingeniously the various mechanical difficulties have been 
overcome. To design a locomotive of so large a power 
with in the space liin.its of an I I-ft. 6-in. tunnel is no light 
task. and the final plan adopted is the result of the com-
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bined experi ence and designing ability of H. F. Parshall, 
of the British T homson-Houston Company, th e engineers 
of the Electric Traction Company, Ltd., and the eng i
neering staff of the General E lectric Company. 

Th e trnck wh eels are spanned by cradles of mild steel, 

The cab is built upon the main frame and consists of a 
frame-work of angle-iron plated up with 8-in. wrought 
iroH plates. The cab strncture slopes off at each end down
" c1. nls to the buffer beams, to allow of an extended range 
of view for the driver from the cab proper in the middle. 

- ·-

~ 
1· 
.1 
11 

f 
i.--14-" -

·- ~---2'i >.;- --- -7---22¾'~---=:j 

Trap doors are provided in the floor
ing of the cab over the motor. The 
wheel centers are made of wrought
iron and consists of hubs, spokes and 
rims, all carefully fo rged and with 
joints thoroughly welded together; 
the wheel rims have steel tires 
shrunk on at a low h eat, and further 
held in place by fastening rings. The 
axles are of mild forged steel, 6 ins. 
in diameter in the middle and 4½ ins. 
diameter at the journals. The axles 
are pressed into th e wheel seats , with 
a (hydrauli c) pressure of 50 tons. 

i 

~ ' 
llij l I 

~ 
FIG. 7.-THE MOTOR-CENTRAL LONDON RAILWAY 

which rest on the axle-boxes and carry the bearin g springs 
on each side of the truck, th e truck frame itself resting on 
the spring. T he axle-boxes are of bronze and work in 
cast steel guides attached to the truck frame. Th e latter 
i,:, of mild steel, the side frames and cross members firmly 
rive ted together. The main locomotive fram e is con-
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structed of mild steel heams,with longitudinal cross-beams 
and bolster s firmly r iveted together. The latter rest upon 
and are connected with the trucks below by centrepins and 
plates. Besides the supports at the centres of the trucks, 
the main frame is further su stained by side bearings over 
the springs. 
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Current is taken from the third rail by means of two 
contact shoes placed one at each end of the main frame, by 
means of which the circuit will not be broken at points and 

· crossings. A voltmeter and ·ammeter are placed in each 
cab. The circuit is closed through a combined switch and 
circuit breaker. The locomotives are furnished with sand-
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boxes and the necessary hand gear fo r operating th em . A 
whistl e is provided fo r sig naling, and is operated by com
pressed air taken from th e brake reservoir. 

The motors are each required to furni sh a draw-bar pull 
of 2,000 lbs., with 40 in. wheels at 22 mil es per hour, when 
500 volts are at the terminal s, and they mu st g ive out not 
less than 65 tractive h.p. at the rim of th e wheel at a speed 
of 27 miles per hour, with a power expenditure of not more 
than 123 amps. at 500 volt s. The maximum current den
sity in the motor is not to exceed r 500 amps. per sq. in . 

lJ low-out, will lJe used. T hi s \\' ill place the fou r motors. 
(<' ) in seri es, (b) t\\'o in seri es and two in parall el, or ( c) all 
i,mr in parall el, as desired . 

T he traim will be fitt ed throughout with the V/ esting
house air-brake. 

DISTRIBUTION CI KC UITS. 

Given th e profil e of th e road, th e desired frequency of 
service and the average power requirements per t ra in , the 
nex t problem to be solved is evidentl y the desig n of the 
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FIG. 12 

at any speed above I 5 miles per hour. All insulation is 
required to stand a test of 5,000 volts alternating current. 
The motors are of the G. E. 56 type, recently designed fo r 
this class of service by the General Electric Company, and 
are shown in Fig. 7. 

It is expected that the effici ency o f the locomotives will 
rise to a max imum of between 92 per cent and 93 per 
cent and that the temperature of th e circuits will not ri se 
more than 90 degrees F . on a two hours' run with full 
1-.lad. The performance of the motors, with the 48-in. 
wheels originally proposed, is specified to be equal to 
that shown in Figs. 4 and 5. 

For the control of the locomotive a seri es parall el con
t roller of a new type, ancl provided with a mag·nctic 

distribution circuit. H ere there \\'as a decided difference 
of opinion among the engineers call ed in to deal with t hi s 
probl em , several advocating a 3-wire 600-1,200 volt direct 
current system , while th e eng ineers of the Briti sh Thom
son-H ouston Compan y advocated a 3-phase 500-5,000 
volt transform er system. In order to finall y determine 
th e relative economy of the two systems fo r a given ex
pendi ture of money, M r. P arshall prepared a seri es of 
curves based upon experi ence with both systems and \\'i th 
th e machines it would be necessary to employ in each . 
Th ese curves are shown herewith . Fig. 8 is a proposed 
diagTarn of conn ection s for a three-wi re system wi th in 
sul ; ted neuti·al rail. This system, as pla111~ecl. has a ce r
tain advantage over th e t ransformer system , in that \\'i th 
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t he former it was proposed to feed the line at 600 volts, 
.and in the latter at 500. 

Figs. 9 and 10 show the curves of the calculated losses 
in detail in each of the two systems, and in Fig. I I the to
t al losses are shown in direct comparison . The much 
g reater drop on the line necessary with 3-wire distribution 
e ntails large losses in the controller rheostats as well, 
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approved by the engineers of the Central London and 
Electri c Traction companies. 

In the practical working out of th ese plans, the circuits 
are designed as shown in Fig. 12. The generating power 
station is at Shepherd's Bush, the extreme western end of 
the line, and at Nottingham Hill, Davies Street 
and the Post O ffice are three transformer sub-sta
tions, which receive current from the feeders at 
5000 volts and deliver it through the transformers 
and rotary converters to the third and track rails at 
500 volts. A fourth snb-station, at Marble Arch, is pro
vided for in case a two-minute service becomes necessary, 
as is expected. The total cost of feed er copper in the high 
tension circuit is but $60,000, and in the low tension cir
cuits, consisting of the third and track rails only, the cost 
of bonding and of third rail construction was $75,000. 

FIG . 14.-SECTION OF TRACK RAIL 

Starting from the generating station, the average trans
mission loss in the first section will be put 0.9 per cent, in 
the second section r.8 per cent, and in the third section 

St.1·eet Ry .'U ournal 

2.05 per cent. The total losses 
of all kinds in the cables will 
amount to but 4.75 per cent. 

FIG. I3.- TH IRD RAIL , INSULATOR AND METHOD OF BONDING 

From an inspection of the 
voltage curves on the third and 
track rails, shown in Fig. 12, it 
will be seen how small a drop is 
intended, and how well the trans
former system lends itself to the 
equalization of pressure over an 
extended line. The maximum 
drop in the third rail will be less 
than 3 volts, and in the track re
turn but 5 volts. Rheostatic 
losses will thus be minimized, 
and satisfactory lighting of trains 
will be secured, the latter a very 
material improvement over any 
three-wire system of distribution 
possible to design at equal capi
tal expenditure. 

above this. The transmission loss is, of course, much 
greater with the 3-wire system than with the transformer 
system; but, on the other hand, the combined losses in 
t he converters and the transf01-mers is greater than the 
combined losses of the compensators and the neutral wire 
of the 3-wire system . The relative economies of the two 
systems are as a whole (Fig. I 1) largely in favor of the 
t ransformer system, and Mr. Parshall' s plans were finally 

The transformer sub-stations are to be connected with 
the generating stations by cables laid on brackets in the 
tunnel; these cables will be paper insulated and lead en
cased, and will be furnished by the British Insulated Wire 
Company. 

THIRD AND 'fRACK RAIL CONSTRUCTION. 

In Fig. 14 are shown the details of the third rail con
struction and bonding. The third rail is of steel, weigh-
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ing So lbs. to the yard, is rolled to a channel section, and 
is supported on the creosoted wood insulators shown. No 
fish-plates will be employed at the joints, and each joint 
,vill be bonded with two 0000 B. & S. short flexib le crown 
bonds "Chicago' ' pattern . The 'third rail wi ll be rf in s. 
higher than the track rai l to avoid troub le at crossings. 

The track rail s are of bridge section , shom1 in Fig. 14, 
weighing roo lbs. to the yard , and are laid on longitudinal 
sleepers. The joints will be bonded -~ 
bv two 0000 crown bonds similar 
t~ those employed on the third rail, 
and by the Brown plastic plug 
bond inserted under the fish -plates. 
The track rails will be cross-bond
ed every 248 ft., and the two t racks 
will be bonded wherever conveni
ent. Test wires will be provided so 
as to make possible a continuous 
record of the potential on the lines. 

GENRRA'fING S'fA'fION 

The general design of the main generating station at 
Shepherd's Bush is shmvn in Fig. 15 (th e switchboards 
are placed in a gallery, not shown, at the right-hand end of 
the station). 

The boiler house will contain sixteen Babcock & \Vil
cox boilers grouped in eight batteries. The evaporative 

H.P 

fed by a coal conveyor furni shed by the C. \ V. Hunt Com
pany, of N ew York . This conveyor also serves for the 
removal of ashes , and will be driven elec tricall y. 

The steam and atmospheric exhaust pipin g is shown in 
Fig. 15, and is quite novel in arrangem ent. Each engine 
is served directl y by a pair of boil ers through an 8-in. 
steam pipe. This direct service pipe is al so connected, 
however, through globe valves to a main l1 eader , so that 

FIG. 16.-SECTION OF GENERAT ING STATION 
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the latter may be used ,vhenever desired in the usual way 
or in conveying steam from any pair of boilers to any 
engine. It is claimed for this system of piping that its 
flexib ili ty is compl ete and its prime cost for pipe, and 
particularly for valves and fittings, is much lower than 
with th e usual duplicate system , on account of the small er 
valves and pipe sections required. A ll the steam pipe 
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FIG. 15.-PLAN OF GENERATING STATION- CENTRA L LONDON RAILWAY 

power of each boiler is 12,000 lbs. per hour, the heating 
surface 3,580 sq. ft. and the pressure 150 lbs. per sq. in . 
The steam and water drums are 42 ins. diameter and 23 ft. 
7 ins. long, and have a cross drum 24 ins. diameter and 90 
ins. long, to which will be attached an 8-in. stop valve. 

The boil ers are to be fitt ed wi th Vicar's m echanical 
stokers, ·which are supplied by a cold storage tank at t he 
top of the boiler house, having a capacity of r ,500 tons, 

bends and valves were made by the Crane Company, of 
Chicago. 

An independent combined jet condenser and air-pump 
located in the basement , is suppli ed to each engine and is 
of suffici ent capacity to take the maximum quantity of 
steam from it. T he steam cylinder of this pump is 14 ins. 
diam. by 24 ins. stroke; the air-pump is double-acting, 
with a cylinder 28 ins. in diameter by 24 ins. stroke, and 
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as capable for forcing the condensed and injection water 
to the top of the four Darnard cooling towers at the end 
,of the station. Each cooling tower will be furnished with 
two fans, direct driven electrically by motors located in
.side the power house at one encl. Green economizers will 
be used, arranged in the usual manner, so as to make it 
possible to use either both or none, as desired. Blake & 
Knowles' pumps will be employed. 

The engine plant will consist of six Reynolds Corliss 
cross-compound condensing engines, 24 ins. and 46 ins. 
by 48 ins., each coupled direct to one 850-k. w. three
phase generator. These units run at 94 revs. per minute, 
.and will generate in regular service 1,300 i. h . p. each, and 
in emergencies l ,950 h . p. The engines can be run non
condensing, and either high or low pressure side can be 
run independently. The speed variation is guaranteed not 
to exceed 1} per cent between minimum and maximum 
load. The main journals are 20 in s. diameter and 36 ins. 
long, and the flywheel weighs 100,000 lbs .. and is made 
in eight segments, h eld .together by· wrought iron arrow
heads. The engines are g uaranteed for a consumption of 

The switchboard will consist of six generators and two 
feede r panels, each made of marbl e, and the apparatus will 
be mounted on ebonite. Each generator panel will carry 
one triple-pole, single-throw, quick-break switch, three 
ammeters, one in each of the three-wire circuits, and one 
5,000 100-volt station transform er for voltmeter and syn
chronizing purposes . Behind each panel will be a fire
proof rheostat, and the sub-base will carry the closing 
switch for the generator circuit , a wheel for regulating 
the generator field, and an ammeter for the exciting cir
cuit. The feeder panels will each contain a triple-pole 
switch , three ammeters and other necessary record
ing and indi cating apparatus. One of the feeder 
panels carries at its base a wheel connected with a rheo
stat by means of which all the generator fields can be si-
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FIG. 17- GENERATOR 

14.5 lbs. of steam at 1 ,ooo i. h. p. when run condensing 
with 26.5 ins. vacuum. 

The three-phase generators have thirty-two poles, and 
will deliver amperes at 5,000 volts, and 25 cycles per sec
ond. They are of the revolving magnet type, the coils be
ing held in slots in the outer stationary ring. The effi
ciency is guaranteed to be 95 per cent at full load and 91 
per cent at half load, and the power u sed in excitation to 
be less than 16 k. w. The total weight of each generator 
is from 75,000 to 80,000 lbs. The generator is shown in 
Fig. 17, and its efficiency curve in Fig. 18. 

The exciters for these machines will be placed under 
the switchboard gallery at the end of the station. It will 
be noticed that there will then be room in the station for 
two extra combination units, in case of further extensions 
along the line. It is expected that four of the six units 
will be sufficient to take care of the average load, so that 
with the six units ample spare power will be provided for 
present requirements. 

: ,: 
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FIG . 19.-HIGH TENSION SWITCH 

multan eously reduced and cut out of service 111 case of 
emergency. 

A longside the generator panel will be a synchronizing 
panel, containing a voltmeter for indicating the difference 
of potential on the bus bars; two voltmeters for indicating 
the voltage on the generators; two eight-way, single pole 
switches for connecting voltmeter to generator terminals 
and for synchronizing purposes, and one three-way, single 
pole voltmeter switch. 

The exciter switch-board will consist of one voltmeter 
and four generator panels. 

In the sv.ritch boards at the generator and sub-stations 
the chief feature of novelty will be a high-tension switch, 
shown in Fig. 19, which has been designed by Mr. Par
shall to meet English requirements. These switches are 
so mounted on the switch board as to cause the double 
break to take place on opposite sides of the board, and as 
the three phases are in series the effect of this switch is 
to interpose instantaneously an air-gap of 9 ft. in toto. or 
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3 ft. in each phase . The method of accomplishing this 
result is hig hly novel and ingenious. 

TRANS FORMER SUB-ST,\TIONS AND EQUIPMENT. 

The four transformer sub-stations will consist of pro-
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FIG . 18 

1ongati ons of the elevator shafts. and the general arrange
ment of each is as indicated in Fig. 20. The static trans
formers with fan and ventilating apparatus and the high-

common set of bus bars. Two switches of the same type 
will be provided for connecting the two groups of three 
transform ers each to the same set of bus bars . 

FIG 21.-TRANSFORME.R 

The step-down transform
ers will each be of 300-k.w. 
output, and of the air-blast 
type. They \Yill receive the 
current at a pressure of 5000 
volts, and will deliver to 

the rotary converters at 316 volts. T wo sets of cables will 
be laid across the tunnel s to the secondarv switchboard 
in the second shaft; the cables will be con.nected to two 

triple-pole Parshall switc'h es, 
and throu.~-h them current will 
pass to the 900-k.w. rotarv 
converters, the connection b~
ing such that eith(;r converter 
can be switched on to either 
set of cables. At the i\Iarble 
Arch and Post Office stations 
two rotari es are to be em
ployed , and at Notting Hill 
and Davies Street but one. 

I 
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FIG . 22 -CONVERTOR 
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t ension switch arrangements will be 
contained in one shaft, while the 
converter switchboard, the rotary con
verters and the generator and feeder 
panels will be located in the other 
shaft. The other two sets of high-tension 
mains will be led into the switchboard and connected 
t hrough tripl e-pole, quick-break Parshall switches to a 

FIG. 20 - PLAN OF TRANSFORMER SUB-STATION 

The switchboard panel carrying th e· quick-break 
switch es will also have mounted upon it ammeters for the 
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transformer and com·ert er circu its, a voltmeter connected 
across the converter bus bar, and a voltmeter fo r indi
cating the D . P. on the three-phase cables at the sub-sta
t ion . There will also be synchronizing apparatus. 

O n the continuous current side of the convert er there 
will be standard railway generator panels, through which 
the converter will be connected to the bus bars supplying 
the line ; the bus bars will be connected through four 
switch es to four separate sections of the line, and two 
starting rheostats will be provided, by means of which 
either rotary converter can be started from the continu
ous current side and brought to synchronous speed. T his 
arrangement of starting from the continuous current side 
has been provided for, because at heavy loads there is an 
objection to starting the rotary convert ers from the th ree
phase side on account of the fa ct that the magnetizing 
currents tend to lower the voltage in the system g enerally 
and to lessen the maximum output of the plant. 

The rotary converters will have twelve poles, wi ll run 
at 250 revolutions and will be capabl e of being run up, 
either from th e three-phase or direct current sides, al
thoug h, as before stated, the latter will be usually em
ployed. These transform ers (Fig. 21 ) are now being 
made bv the U nion E lektri citats Gesell schaft from draw
ings fn;ni shed by th e General E lectric Company, and the 
rotary convert ers (Fig. 22) are being made by the General 
E lectric Company, at Schenectady. 

W ith enclosed substations, such as are here employed, 
it is necessary to make arrangements fo r g ett ing rid of the 
hot air from the transformers. It is therefore proposed 
to reven:,e the usual arrangement and to suck air instead 
of fo rcing it through , and thi s hot air will be expelled 
t h rough sheet pipes running up the center of the spi ral 
staircase. This arrangement is shown in F ig. 20. 

The following guarantees have been g iven : 
E ffi ciency of steam engine, full load , condensing, 92 

per cent. 
E ffi ciency of three-phase generators at full load (neg

lecting excitation), 95 per cent. 
Average effi ciency of transmission , in cluding loss m 

sub-stat ions at full load, 90 per cent. 
E ffi ciency of locomotive at fu ll load, 90 per cent. 
E levators \\'ill , of course, be provided at each station, 

and it is proposed that th ese should be operated electri
cally, with current taken fro m th e third rail. Th e Sprague 
Electri c Company, of i\ ew York, has the elevator con
t ract. 

The present condition of the Central L ondon Railway 
installation is as fo llows: Three-fourths of the main line 
tunn el and one-half of the stat ion tunnel has been done, 
and nearly all the elevator and staircase shaft s have been 
constructed. The very diffic ult work of diverting the sewer 
gas, water and other pipes underneath the pavement at the 
Bank station, in order to provide fo r the subways at that 
important point , is well advanced, and th e work of con
necting the \Vaterloo and City Railway, and the City and 
South London Railway with these subways at the Bank is 
a lso making satisfactory progress. Contracts for all the 
electrical apparatus have been placed. T he building of 
the locomotives is under way, and these will be tested by 
Mr. P arshall in June. vVork has commenced on the con
struction of the generating station , and it is expected 
that this will be completed by September, 1898, and the 
g enerators and t ransformers will be delivered by Aug . 
r. T he locomotives will be delivered by the Gen
eral E lectr ic Company, as required by the engineers of 
the E lectric Traction Company, Ltd. Owing to a rul e 
of the Board of T rade that important installations of this 
character shall be tested most carefull y and thoroughly, 

and that but half the intended equipment shall be put in 
service at the beginning, it is not expected that the roa4 
will be in £nil operation until Jan . I , 1899. 

A mong the prominent British capitali sts interested in 
this important railway project may be mentioned Sir Rich
ard Farrant , Chairman of the E lectric Traction Com
pany, Ltd., who is perhaps better known to the general 
public in connection with his philanthropic work of hous
ing the poor of L ondon by means of the well-known " in
dustrial buildings," H . T ennant , Chairman of the Central 
London Railway Company ; the R t. Hon. L ord Colville, of 
Cul ross, K . T .; Sir F rancis K nollys, K. C. M. G., C. B. ;, 
the Hon. A. H . i\Ii ll s; the Rt. Hon. Lord Rathmore; T. 
Davidson, F. E. \Varburg and H. Smith, directors of the 
two companies . Sir John Fowler, K. C. M. G. (Engineer 
of the Forth Bridge); Basil Mott and F. H udleston (Engi
neer of the Liverpool Overhead R ailway), are the engi
neers, while, as before stated, H. F. P arshall has been 
prominently identi fi ed with the design and the carrying out 
of the electrical equipment. 

Handling Asphalt 

B Y A PRACTICAL ENGINEER . 

The street railway manager is nowadays required to use 
asphalt to such an extent in street paving and repairing 
that a considerable plant is necessary for melting , mixing 
and handling thi s substance. A pparatus for "asphalt 
boiling," as the operation is termed, has been g reatly im
proved of late. Formerly it was common practice to throw 
a dozen barrels of asphalt into a big tank kettle; then, 
when melted, to add the other ingredients necessary for 
the product . 

Some of the ing redients may be very volatile and in
flammable, so much so that fi re and explosion are the rule, 
and occur quite regularly. Th e reason for this is found in 
the fact that asphalt is quite a poor conductor of heat, and 
in melting a large quantity the outer part of the mass be
comes over-heated before the interior has been melted. 
Again, asphalt requires a long time to cool after it once 
g ets hot, and after the temperature has equalized itself, the 
workmen are unable to wait long enough for the mass to 
cool suffi ciently to get below the danger point. 

Trouble may be prevented in asphalt working by di
viding the mass. T his is best done by abandoning the 
great tank kettle and substituting a number of smaller 
cauldrons, known to the t rade as "farmer's kettles." These 
may be had, ranging from 8 to 1 20 gal s. About 60 gals. 
is the best size fo r asphalt use. 

An I beam should be rigged above the line of kettles, 
six of which make a handy number, and a troll ey attached 
to the I beam, and fitt ed with some kind of hoisting appa
ratus, preferabl y a chain tackle of 1 ,000 lbs. capacity. At 
a distance of about 30 ft. from the fires , a couple of mixing 
tanks may be placed in separate compartments, the whole 
plant being covered with an iron building, the iron frame 
covered in turn with corrugated iron. Probably a build
ing 90 ft. long by IO ft. wide and high, is the best for the 
purpose. 

A system of power ag itators and pumps may be arranged 
if desired, for the purpose of handling the hot asphalt, or 
for handling it cold, after the asphalt has been made into 
a paint or coating, by mixture with "Biolite" ·and kerosene 
oil. If pumps are used, they should be of the rotary va
riety, and the piping all arranged that it may be taken 
down easily for the purpose of cleaning, for the pipes, 
though large-2 in. in diameter-often become stopped 
up . 
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A Recent New J~ngtand Railway 

T he predi ction made eight or ten years ago o f the large 
number of electric railways which would l>e uuilt in the 
thi ckly set tled port ions of the country are being realized, 
uu t th e development has been in somewhat different di 
rections fro m that prophesied by some a decade ago. As 
yet, as readers of the "Street Rai lway J o urnal' ' know, 
hut littl e application has been made of electri c power to ex
isting steam lines, and long interurban li nes and light 
freigh t electric lin es have not been bui lt as yet to any g reat 
extent in New England. E lectric ity has, however ,furni shed 
an excellent motive power fo r short country lines, which 
could not have been built to use an y other power , and 
among thi s class, constructiun is increasing in t hat section 
of th e coun try. 

A mong th e most recent and best equipped lines in New 
E ngland is that conn ecting T orrington and Win sted, 
Conn ., a single line, 13½ m iles in length , including the 
sidings, tracks in car-hou ses, et c. Th e conditions of a 
line of this character differ so g reatl y from that of large 

of 26 ft. 6 ins. and one of 28 ft. The power stat ion is at 
Burrvi ll e, about the middle of the line, and is located on 
the Sti ll River. 'l'he company has five closed cars and 
eight open ca rs. 

For th e six months endin g Jan. l, 1898, the company 
earned about $ 2 5,000 . 

The total i:::ost of co11 st ruct io11 up(,) dat e has been as f(Jl
lows: 

Roadbed and overhead lin e constructiotL 
R ollin g stock a nd equipm ent . .... . 
Power stati o n bnildin g .......... . 
P ower stat io n eq uipment ..... . 
Car house ....................... . 
Office a nd o th er buildings ............................ . 
Park and bnildin g·s ..... .............................. . 

$250,000 

30,000 

J0,000 

45,000 

10,000 

5,000 

13,000 

Total . ................ .............................. $363,000 

T he park referred to is t hat at llig hlan cl Lake and very 
attracti ve, but l>eing constru ctccl late last season the 
company derived bu t little or no benefi t fru m it last year. 
T he capital stock of the company is $200,000, and the 
bonded indebtedness $1 53,000. 

INTERIOR OF POWER STATION-TORRINGTON & WINCHESTER STREET RAILWAY 

city systems, that th ey are worthy of special stu dy. As 
the traffic is limited, especial attention has to be given to 
t he item of fi rst cost, which must be kept low in order to 
show a fai r return on the investment. As profits are usu 
ally in th e fu ture, and depend on the development of t raf
fic, liberal and extensive franchi ses are essential to fin an
cial success. 

T he population of Torrington is about IO,ooo, and that 
of W in sted and W est \ ,Vin stccl about 7000 or 8000. T he 
fa re between the two cit ies for t he ent ire ride of thi rt een 
mil es is I 5 cents. For nine miles of this di stance the com
pany operates over its own r ig ht of ,yay. 

The T orrington & VVi nchester Street Railway was put 
in operation July I , 1897. T he track is laid with 60-ft . 56-
lb . T-rail s on 5-in. by 5-in . by 6¼-ft . chestnu t t ies, spaced 
2 ft . 6 ins. centre to centre. T he line crosses three 
bridges: one an open tru ss, 72 ft . long, over the P hila
delphia & Readin g and New E ngland ra il roads, at East 
W insted ; one a 35-ft. g irder at Roberts Brook, on the 
Lake L in e, and a 230-ft . bridge over Still R iver, a public 
hig hway and the New York, N ew Haven & Hart
ford Rail road. T he latter bri dge con sists of a 124- ft. 
span and four g irder spans, two of 26 ft . in lengt h , one 

Th e foll owing were the contractors for the apparat l!S 

used: 
Power Station .-Engines, Slater Engine Company; 

pumps, D eane Steam Pump Company, of Holyoke, 1\lass.; 
mJ ectors , H ancock Inspirator Company; feed-water 
heater, National P ipe Bending Company; generators, 
General E lectric Company; boilers, Stewart Boiler Com
pany; piping, M. J. Daly; station roof, Berlin Iron Bridge 
Company. 

Track and Overhead Construction.-Rail s, Pennsylva
nia Steel \ Vorks; special work, Barbour, Stockwell Com
pany; wooden poles, Thos. F. Carey; bridges, Berlin Iron 
Bridge Company. 

Rolling Stock.- Cars, Ferg uson & Richardson; 
trucks, Peckh am T ru ck Company; snow ploughs, Smith 
& \Val lacc; motors, General E lectric Company; registers, 
;{ cw 1-1 aven Car R egister Company. 

The general contractors were the \ Vorcester Construc
tion Compan y, the designing eng in eer was E. I-I. Kitfielcl, 
and th e constructi ng eng ineer and archi tect M. 1\L 
Wheeler. 

F ollowing are g iven abstrac ts of th e specifications used 
in th e constru ction of the line: 
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TRACK AND OVERHEAD CONSTRUCTION. 

The gage of the road will be 4 ft. 8½ in. The ties are to be of 
chestnut or hackmatack, at least 6½ ft. long and at least 5 in. 
thick, and 5 in. face on both sides of the small end, and are to 
be placed 2 ft. 6 in. apart from centres, thoroughly tamped with 
gravel. All ties are to be thoroughly inspected. Four hole angle 
bars, with not less than 1% in. bolts, are to be used. 

The track is to be constructed of "T" rail , weighing 56 lbs. per 
yard. All rails are to be fas tened at all joints with fo ur hole angle 
plates and bolts, and spiked to each and every tie, with four 
railway spikes, 4½ ins. by 9-16 ins. Provide special work, if called 
for, for connecting the tracks with the car house, and rails for 
tracks in the car house and all necessary labor. Furnish neces
sary gravel, take up and re-set cross-walks, and do all the labor 
for the entire distance, according to the requirements of the lo
cations granted by the town and borough authorities. 

There are to be three turnouts, split or sidings, as the Executive 
Committee may desire, to be constructed at such points as said 
Executive Committee may direct. The rails, switches, frogs and 
the track construction are to be of the same kind as are to be 
used in the construction of the track with which the sidings con
nect. 

The sidings are to .be at least 100 ft. in the clear. 
The contractor will furnish its own engineer. 
The track is to be laid to the lines stipulated by the authorities 

of the boroughs and town s. All earth removed by the contractor 
in streets and highways shall be replaced in as good condition as 
it was before the work was begun. Where the soil is not suitable 
for a good roadbed, the same is to be removed and gravel sub
stituted in its place. 

soldered and strongly attached to supports and effectively insu
lated. 

No. 0000 triple braid wire of heaviest and best quality is to be 
used for feed wire for 8 miles, and for IO miles if necessary. It is 
to be presumed that all wire is to be suspended on brackets, but 
a comparative ly small portion may be by cross-suspension. All 
brackets are to be of wrought iron, at least 7 ft. 6 ins. long, and 
1½ in. pipe, such as are made by the Walworth Company, the 
Durgin Company, or others equally as good, as the said Executive 
Committee may determine. All ears, switches and pull-offs, etc., 
are to be such as are made either by the General Electric Com
pany, the Johns Company, or others equally as good, and are to be 
placed so as to effectively prevent the trolleys from jumping the 
overhead line. 

The rails are to be bonded and connected by not less than fi rst
class No. 0000 copper steel wire, to make a first-class elect r ical 
connection at each joint in the rails, and a cross-bond is to be 
made every 500 ft. Ground connections are to be made, and as 
often as every 1000 ft., either by iron rods driven into the ground 
deep enough to reach sufficient moisture, or by copper plate con
nections. (Ground plates of 12 in.x 12 in. x 8 in. copper were used.) 

Macadam is to be used wherever it is now used in the streets 
and highways on which the track is to be located and constructed. 

The contractor is to do all necessary lighting of the material, 
excavations, etc., at night. 

All the work required to be done under these specifications is to 
be done to the satisfaction of the authorities of the various towns 
and boroughs, in accordance with the locations granted, so far 
as they may apply, and to the satisfaction of said Executive Com
mittee. If the length of line is longer or shorter than at present 

GIRDER BRIDGE AND OPEN CAR-TORRINGTON & WINCHESTER STRf:.ET RAILWAY 

Overhead construction is to be for the single trolley system. 
Such poles are to be erected as are required by the orders of lo
cating granted by the authorities of the boroughs and towns, and 
the same are to be placed not more than 125 ft. apart. The hard 
pine poles are to be not less than 30 ft. long, 7 in s. square at the 
top, and 9 ins. square at the bottom, and squared throughout the ir 
length. The chestnut poles a re to be 28 ft. in length, and at least 
6½ ins. at the top. All poles are to be reasonably straight and 
neatly trimmed and shaved and set firmly in the earth to a depth 
of at least 6 ft. W henever the character of the ground makes it 
necessary, longer poles are to be used than those above described. 
Wherever necessary, poles are to be boxed or braced, and butts 
set in concrete. Brace irons, cross arms, or insulators are to be 
affixed to poles for carrying feed wires, wherever necessary. 

Two-pin cross-arms are to be used. All poles to which span 
wires are to be attached are to be fitted with extension screws, or 
ratchets, to keep the wi res taut. All poles and cross-arms are to 
be painted two coats of such color and quality as may be deter
mined by the said Executive Committee. 

The span wire is to be of galvanized, double-twisted steel cable, 
sufficien tly strong to easily support all weights that may be placed 
upon it while in use, and is to be drawn as tightly as possible. The 
overhead construction is to be frequently anchored to insure ri
gidity and stability. The trolley wire is to be of No. oo hard
drawn copper wire, not less than mile lengths. All joints are to 
be made with end at splicing ears, and the wire is to be effectively 

estimated by the engineer, the contractor shall be paid a propor
tionate sum, or shall make a proportionate deduction in the con
tract price, as the case may be, the sum in either case to be de
termined by the engineer of the company. All work and material 
is to be satisfactory to said committee, but no paving is to be in
cluded in these specifications. 

The contractor shall at all times hold the rai lway company and 
the several towns and boroughs harmless from all suits for dam
age arising from injury to persons and property on account of the 
carelessness of any person employed in the construction, equip
ment or installation of any part of the work covered by the fore
going contract or speci fi cations. 

POWER STATION. 

The contractor is to be furnished all land, rights of way and 
immunity from all legal di fficulties in relation thereto by the rail
way company. A set of drawings will be furnished, showing prin
cipal dimensions of the work to be done, and detail drawings will 
be made as the work progresses, or as required. 

The contractor is to furni sh all transportation, labor, materials, 
apparatus, scaffolding and utensils needful for performing the 
work in the best and most workmanlike manner , according to the 
drawings and specifications. All mate rial to be of good quality. 
Should the contractor introduce any materials different from the 
sort and quality herein described, or meant to be implied, it shall 
at any time during the progress of the work be removed at the 
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contractor's expense in1mcdiately upon notification of the Execu
tive Committee. The work to be executed in the best and most 
workmanlike manner, according to the true intent and meaning 
of the specifications and plans referred to, and which are intended 
to include everything necessary for the proper and entire finishing 
of the building, riotwithstandin g every item involved in the work 
is not particularly mentioned. The work when finished to be de
livered in a perfect and undamaged state without exception. The 
contractor is to be responsible for all violation of the law caused 
by his obstructing the streets, sidewalks, etc., with his materials, 
making good any damage caused to any adi0ining premises aris
ing from the carrying out of all work mentioned in these specifi
cations. The contracto r shall hold the comp;rny harmless from 
all damage or expense arising therefrom, and sl,all clear the build
ing and sweep it out at completion; he shall remove all rubbish 
or other materials from off the premises, and leave everything in 
a finished state and ready for occupancy. The contractor is to 
furnish suitable protection to all openings, if such be needed, to 
keep out cold or rain. 

The building is to be of brick, divided internally into a four
track car house, 131 ft. 4 ins. long by 44 ft. wide, and engine dy
namo and boiler room 65 ft. by 46 ft., the latter to be divided in 
ternally as the Executive Committee may determine. There is 
to be an iron stack of proper height and size, the dimensions and 
locations to be determined by the engineer. 

The whole building above mentioned is to be covered by a cor
rugated iron roof, supported by steel trusses. Said roof is to have 
ventilating windows over the engine room and louvre windows 
over the boiler room, and that part of the roof over the engine 
room is to be lined with an anti-condensation lining. 

The entire roof will be built by the Berlin Iron Bridge Com
pany, and will be erected in place by them. The above is to con
form essentially with the detail plans of the same. After the ma
chinery is set in place, the engine room is to be provided with a 
floor consisting of 2 in. spruce plank, covered with a ½ in. maple 
finished flooring in narrow strips, tongued and grooved and 
planed smooth after being laid, and finished with two coats of oil. 

The car house is to have space for four tracks. The front of the 
house to be planked over with 2 in. rough spruce for its entire 
width, and the remainder of the car house, excepting that part 
used as a pit track, to be brought to an even grade of the under
pinning of the building with gravel. Track No. 2 is the pit track, 
and the pit is to extend, as shown in the plans, 4 ft. 6 ins. from the 
top of the rail in the car house, to its bottom, and said track is to 
consist of 8x12in. hard pine track sticks, resting upon 12x12 in. 
brick piers; the side walls are to consist of 1½ in. rough spruce 

After the boilers are set the remaining space in the boiler room 
floor is to be covered with 2 ins. cement concrete or paving, as 

----
-----

lined with Berlin anti-condensation fi re-proof lining. T he moni
to r over the engine room is to have a glazed swing sash, and the 
monitor in the boiler room is to have fi xed louvres in sides. All 
surfaces inaccessible after assembling, must be well painted before 
the parts are assembled. All neces sary mason work shall be do ne, 
all anchors set and stone bolt holes drill ed by the contractor. The 
work shall be machine riveted as much as poss ible, and all fi eld 
connections shall be securely bolted. The 2½ in . cor rngated iron 
covering shall be painted one coat of mineral paint on bo th sides, 
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35 FT. GIRDER BRIDGE OVER ROBERTS CREEK 
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and shall weigh per square, approximately, as follows: No. 24, I I I 

lbs.; No. 22 , 138 lbs. All rods with forged ends used for tension 
members shall be of wrought iron. All the wrought steel or iron 
materials shall fulfill th e requirements of the Manufacturers' 
Standard Specifications, and all workman ship shall be first class. 

Two automatic cut-off engines, to be constructed by Slater 
Manufacturing Company, of Warren, Mass., each capable of run
ning safely up to 300 h.p. , and steam pressure from 80 to 150 lbs.; 
speed of engines to be IOo to 150 revolutions; cylinders to be 18 

ins in diamete r x 36 in s. 
stroke. The cylinder is to be 
cast in loam of extra strong, 
close-grained iron. The cast
ing to be sound and perfect 
in every respect, the exhaust 
chambers in the cylinder to 
be separated from the trunk 
of cylinder and insulated, and 
to be n eatly lagged with sheet 
steel. All joints are to be 
fi tted to sustain a working 
pressure of 150 lbs. per sq. in . 

POWER STATION AND CAR HOUSE 

The valve gear and govern
or a re to be of the releasing 
type: the point of cut-off in 
cylinder regulated by govern
or ; the bell crank for 
opening the release steam 
valve to be faced with hard
ened steel. The form of steel 
plate to allow four wearing 

the owner may select. The cellar bottom under the rngine room 
is to be covered with 2 ins. of cement concrete. The materials 
above mentioned are to be of the best of their several kinds, and 
all work is to be done in a workmanlike manner by skilled me
chanics, and when completed to be satisfactory to the Executive 
Committee. 

The contractor is to furnish a roof of corrugated iron, manu
factured by the Berlin Iron Bridge Company for the power sta
tion and car house, the same to be painted one coat of mineral 
paint, except the galvanized corrugated iron erected in place 
above the brick sidewalks, the same to be erected practically in ac
cordance with the Berlin Iron Bridge Company's blue print No. 
4,002, of April 6, 1896. The roof covering to consist of No. 22 

corrugated iron, black painted, and the engine room roof to be 

surfaces to be used in each one before it is necessary to replace 
them with new ones. The valve connection heads are to be made 
of broze metal, the latter provided with screw adjustment for 
taking up wear. The dash pots for closing the valves are to be of 
neat design and fini shed. The pot is to be bolted to cylinder feet. 
The governor is to have a stop motion that is automatic in itself, 
so that it will not be necessary to depend on the engineer to 
throw out a safety catch. The steam and exhaust cylinder is to 
be operated by independent eccentrics and wrist plates. 

The frame and guide is to be of Tangye style, extra heavy g uide 
bored. The main pillow block to the guide is to be cast in one 
piece, with extra large bearing surface on foundation, to support 
the weight of the wheel, and firmly bolted to guide and cylinder; 
the ends of the guide and pillow block are to have provision made 
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for catching the drip. T he ma111 pillow block boxes are to be 
made in four pieces, and lin ed with th e best babbitt m etal 
pein ed in a nd bo red , and fitt ed to ~hd t and check boxes, to be ad
ju stable, with wedge adjustment. 

Th e crank is to be of charcoal iron o f the di sc type, and keyed 
o n shaft; crank pin s to be made of t he b<.'.st fo rged crucibl e steel, 
crank shaft to be of the best hamm ered iron. Th e cross head is 
to be made of cast iron with babbit t; shoes to have excepti o nally 
large wearin g surfaces and lo be adjustabl e by m ean s of wed ge. 
blocks and sc rews; pin to be made of fo rged cru cibl e stee l. The 
cross h ead is to be fitted with taper an d keyed to pi ston rod. Th e 
pi ston in cy linder i.~ lo be fitt ed with bull rin gs, havi ng large 
wearin g surface ; , and to lw centred in cylind er with steel se t 
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parts of engine not fini shed are to have coat of filler and priming 
coat of paint befo re leav in g th e shop. Th e workman ship and 
materials are to be of th e best quality adapted for purpose intend
ed, and g uara nteed one yea r , pro vi ded no di sarrangement is 
caused by carelessness u r want of att ention o f person in charge. 

The eng ine runnin g from IOO to 150 revolutions per minut e, 
non-co ndensin g, mu st develop 1 h.p. with 2 4 lb s. of water when 
runnin g 200 h.p. 

The fo ll owi ng a re general dim en sio ns: 
D iameter o f cylinder ... ......... ..... . .................... r8 in. 
L eng th of st ro ke .... .. ............ ...... ....... ......... 36 in s. 
Number of r evo lution s per minut e .. ................. . f ()O to 150 
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PLAN AND LONGITUDINAL SECTION OF STATION 

sc rews and bron ze m etal jam nut s, and pack ed with self-adjusting 
ri ngs. A ll joint s are to be scraped and fitt ed steam-tight. Th e 
connecting rod to be made o f the best hamm ered wrought iron , 
ends to have wedge adju stment s, to be fitted with bronze m etal 
bases ; lined with gen uin e babbitt metal. The fly -wheel is to 
be IO ft. in diamet er , and made in two sec tions; bolted together 
and keyed; weight to be 14,000 lbs. Th e oilin g device is to be g lass, 
self-acting oil cups of th e Na than make, with sight . feed. Th e 
crank is to have a centrifu gal oiler, a nd th e cylinder provided with 
sight feed lubricator. These engin es are to be direct connected 
to generators with balance pull eys. A full set of wrenches for 
all nuts liable for adjustment, also eye bolts to be furni sheJ. All 

W eight of fly -wheel .................................. 14,000 lbs . 
Diameter of main shaft in bearings ....................... IO ins. 
Length of main shaft in bearings ...................... 16 ins. 
Diameter of main shaft in wheel fit ..................... II½ ins. 
Diameter of crank pin ................................. 4½ ins. 
Length of crank pin ............. . ..................... 5¼ ins. 
Diameter of cross h ead pin ............................ -41/4 ins. 
Length of cross h ead pin .. . .......................... 4½ ins. 
Diameter of pi ston rod .... . ..... ....................... .. 3 ins. 
Size of. steam pipe ...................................... . 6 ins. 
Size of exhaust .......................................... 7 ins. 
The weight of engine with wheel is about ........... 40,000 lbs. 
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BOILERS. 

Two bo ilers uf Lh e horizontal tubular pattern, 160 h.p ., 18 ft. 
tube, a re to be supplied. Each boiler to be built to stand 160 lbs. 
working pressnre, shell to be 7-16 in. fir e-box steel, heads to be 
9-16 in. flanged fire -box steel. The boilers a re to be t riple r iveted, 
butted and strapped, to conform t o the requiremenls of th e H art
fo rd In snrance Company for th e above pressure. There is to be 
also a flu e of su ffi cient diameter fo r th e t wo bo ilers specified, wi th 
necessary up-takes to connect bo ilers wilh flue, and to be des ig
nated to receive the third bo il er a nd to enter the stack 011 a l111 e 
wilh Lhe Lop of the bo ilers. The foundat ions fo r Lhe same a re to 
be o f suffi cient dl'plh , a11d wall s tu be 26 ins. wide and lined with 
the best N o. I fire br ick, contracto r to furni sh all sub-fo un dal iuns 
thal may lie requ ired. T he cunt rac lo r is also lo furni ~h one pump 
of the K nowles, D eane, S now o r Valley make, size No. 5- O ne 
H ancock injecto r of suffi cienl size, o ne National feed water heal
er, size No. 30 ; one S pencer damper regulato r, size No. 4; a ll 
to be piped and rl'ady fo r operat ion, includ ing all th e piping from 
th e engines, and from eng in es to exhaust , and th e same to be 
covered. H e is al so to furni sh all necessary fo un dat ions a nd sub
fo undations for th e eng in es and bo iler s. 

POWE R STATION APPARATUS 

The cont racto r is to furni sh two direct-con nected generators, 
General E lectri c pat tern , also one generator panel of suitable ca
pacity fo r each o f th e above machin e, consisting of a polish ed slate 
slab, wi th the fo llo win g in st ruments m ounted thereon, namely: 
O ne circuit breaker, one amm eter, two sin gle pole m ain switches, 
fie ld rheostat and lamps, fi eld switch, lightn ing arreste r, and ligh t
nin g swit ch, tog ether with sub-base supportin g single irons and 
t ie rods, and all necessary elect rical connec t ions between the in
struments o f each panel and between panels; also one equalizin g 
switch , with stand to be erected next to the generator. He is 
a lso to furni sh all necessary cable of standard in sulation and ca
pacity for above m achin e; also all necessary No. IO wi re fo r fi eld 
circuit s from g enerator panels to generato r, and all necessary 
in sulato r cl eats, tape and solder fo r above wiring. Each genera
tor is to be furnished with rail s, ratch ets and levers (by which 
machine can be slid to adjust ten sio n of belt ) a nd company's 
standard pulley; but without foundati on bolts. 

CAR EQUIPMENT. 

The contractor is to furnish twelve doubl e m otor car equip
m ents with k-2 controllers. Twenty m otors are to be of the G. E. 
800 type, havi n g a horizontal effort of 800 lb s., wh en mounted on 
wheels 33 in s. in diameter, according to standa rd r ating, and fo ur 
of G. E. 1,000 type, each moto r to be furni sh ed wi th iron gear, 
gear case, axle coll ar, steel taper bore pinion and drum armature 
of 4 turns per segm ent , and prepared fo r 3¼ in. ax le. 

The balance of each equipment is to con sist of the fo llowing 
articles: 

I tr oll ey pole, form "C." 
1 troll ey base, form "D 2." 
2 motor ci rcuit switches. 
1 main cut-out. 
1 type M form "C" lightning arres ter. 
1 core for k icking coil. 
1 form "K" resistance box. 
2 form "K" controller s. 
1 form "K" resistance box (includin g fi eld shun t) . 
I control ler handl e. 
1 reversing handle. 
1 set made-up cables. 
75 ft. No. 6 cable for roof wirin g. 
10 No. 6 two connectors. 
25 wood cleats (¼ in. slot). 
30 brass corner cleats. 
25 brass flat cleats. 
1 pound solder. 
1 pound ¼ in. okonite tape. 
1 pound I in. adhesive tape. 
100 1¾ in. No. 8 R. H . blu ed wood screws . 
1 IO ½ in. No. 4, R. H . brass screws. 
20 100-amp. fuses. 

and the foliowing for lighting car : 
1 combination switch and cut-off. 
1 th ree-light cluster. 
3 keyless sockets. 
s anchored fil ament lamps. 
2 ft. 2-amp. fuse wi re. 
3 ft. N o. 16 wire , G. E. fi x ture. 
50 ft. No. 16 wire (U. S.) 
50 b rass cleats for No. 16 wire. 
100 ½ in. No. 4 R. H. brass wood screws. 

4 ¼ in. No. 8 R . H . brass wood screws. 
6 1¼ in. No. 6 R. H. brass wood sc rew s. 
11 ½ in . No. 6 R. H. brass wood screws. 

CLOSED ELECTRIC MOTOR CARS. 

The contracto r is to furni sh five closed cars, vestibule ends. 
Length of body in frame ................... .......... ... . 20 fl. 
Leng lh of body over platfo rms ............................. 26 ft. 
Lenglh of pla t fo rm s ..................................... 4 ft. 
Width of car at sill. ................................ .... G ft. 2 in. 
W idth uf car a t !Jelt rai l ............................ 7 fl. G i11. 
ll eigh t insi de at cent re ........................... ........ 8 ft. 
II eigh t of s ill to under plate ............. ............. 5 ft. 8½ in. 
I I eight under si ll to top of tro lley board ............ 8 fl. r r in. 
If eigh t top of track to top of trolley board ........ .. 11 ft. 4½ in. 
fl eigh t wi th .33 in . wh eels and AX trucks, Peckham. 
H eight of d raw bar from top of rail to centre ............ 16½ fl. 
W heel base, 6 ft. 6 in .; gage, 4 ft. 8½ in. 

T he length of pla tforms to be 4 ft., having dashers high, made 
with open ings at side of platform, openings being fitted with fold
ing doors. T he sill s and other frami ng in bottom framing are 
to be made th oroughly seasoned , best quality dry white oak, side 
si ll s 3}4 in . x 6 in. All cross t imbers are to be white oak, framing 
to be done in the most thorongh manner, and all morti ses and 
Lenons to be thoroughly wh ite leaded, and driven together and 
to be seem ed with necessary t ie rods of best quality refined iron. 
T he floo r boards are to be of ¾ in. yellow pine. well dressed, and 
secured with wi re nails. The fra m ing of the trap doors is to be 
a r ra nged to sui t the motors to be used. each door to have two 
strong hinges and o ne fl ush chest lift, securely bolted. The longi
tndinal edges of the t rap-doo rs are to be fitted with canvas strips to 
protect motor fro m moisture. 

A ll body fra m ing is to be of straight grain ash, free from all 
imperfection s, and thoroughly dry. A ll joints are to be thor
ou ghly dry, wh ite leaded, and all tenons pinned. The posts are 
to be m orti sed into sill s. T he belt rail is to be grooved in to re
ceive panel and doYetail ed in to posts. T he roof is to be of steam 
car pattern, the whole length of car, with iron car-lines con
cealed in the frame to strength en the roof. The roof covered 
with No. 6 cotton duck, properly coated with wh ite lead and 
pain ted. T he ceiling to be three-ply veneer of any wood, neatly 
deco rated. The back is to be well pain ted , also th e under side of 
the roof, before the ceiling is placed in position. All ceilin g pan
els and mouldin gs are to be put up with screws, so as to be easily 
removed. T h ere are to be beyel edged mirro rs in each end of 
car, in neat frames. The deck sash is to be pivoted in centre and 
g lazed with 1Turanese or flash finished glass. There is to be one 
lamp in each end and a triple lamp, oil and electric, in the centre. 
The in side trimmings are to be of bronze, of the newest pattern, 
selected to suit purchaser. The hand rails are to be of cherry, 
m ounted o n bronze brackets and supplied with the necessary 
number of hand straps. All sash is to be glazed with best quality 
double th ick French g lass, and imbedded in rubber on all edges. 
2½ in. at bottom. Curtains are to be fitted to windows. The inside 
fini sh of car s is to be of mahogany throughout. including doors 
and ends , and al l side trimmings, and removable window casings. 
The seats and back s must extend the whole length of car body, 
with cushion s covered with \Vest End Standard Moquette car
pet. Space to be provided under the seats, and enclosed with 
panel work, with door at each end. The platforms at each end of 
cars are t o be built with four heavy oak supports. The platform 
timbers are to be properly placed and strengthened with rods and 
other iron work to suit the framing: length. 4 ft.: width, S ft. 
IO in. There a re to be four steps, 12 in. deep and 36 in. long, 
Stanwood Manufactnring Company type. Each car to be pro
vided with iron bumpers of suitable design. Each car 
to be provided with one large double-jaw radiating draw 
bar, with necessary slides and attachments on each end of 
car. Each car to be supplied with one alarm gong on each end, 
and to have two conductor's signal bells, with the necessary cord 
and fi xtnres. The bell cord is to be 5-16 in. raw hide. 

The body of the car is to be painted under the most improved 
method and formula, with proper priming- in lead coats, rough 
stuff, rubbed down to a smooth su rface. There ar <" to be three 
coat s of color, ornamented, lettered , striped and finished with 
th ree coats of best varnish. A ll paint is t o be of best quality lead 
a nd oil, and varnish to be of h ighest grade of preferred make. 
T he material and workman ship enter ing into the con'-truction of 
these cars is to be pe rfo rmed in a thoroughly fi rst class and work
manl ike ma nner. The cars are to be subject at all times <luring 
con st ruct ion to inspection by the rail road company's engineer or 
representative. The painting is to be as follows: central panel 
ligh t maroon, lower panel cream maroon. 

The lettering to be "The Tor rington and Winchester Street 
Railway Company." 
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Accounts of Materials in Store-I. 

Bv A. 0. KrTTl-<.E DGE , F . I. A. 
In every manufacturing and transportation enterpri se 

wherein materials more or less in quantity are consumed, 
there is ever present the question of the mai1agement of 
the accounts of the stores. I n manufacturing enterpri ses 
systems of cost amounts and other modern methods have 
very g enerally determined the course to be pursued. In 
street railway operat ions, which from one point of view 
are only a ki nd of manufacturing, less attention has been 
given to the management of the accounts of stores than 
to other divisions of the necessary records. In thus plac
ing side by side street railways and factories, I do so solely 
fo r the purpose of more clearly indicating the unity of 
principle and method u nderlying the requi re ments in the 
two cases. 

Street railway companies must have supplies. They 
consume more or less of a considerable li st of materials. 
Various parts of their equipment are eontinually wearing 
out or becoming broken and must be replaced. R epairs 
and renewals are recognized as an important division of 
the expenses of operation . H ow are the records to be 
managed ? T he costs of repairs and renewals eonsist of 
two items- labor and material. In making up the fin al 
accuun ts of any division of ,vork in thi s respect , it is nec
essary to show that the ex penditure was such and such an 
amount fur labor, and so much for materials. 

In the matter of labor the ca~e is simple, for it is con
sumed as it is paid for , ur perhaps the proposition would 
be more clearly stated if th e terms were placed in the re
verse o rder : it is paid fo r only as it is consumed. \ Vi th 
materials more complications arise . l n many cases the 
stock must lJe bought a considerable ti me in advance of 
the actual need. Thi s is necessary in some instances, be
cause the material has to 1 >e t1-an~ported a long di stance, 
and mu st be carried in store lwca u~c it cannot be obtained 
on short noti ce. l n other cases, it is necessary because 
only by buying in cunsiderablc quantities can the 'lowest 
prices be olitained. T wo questi ons then arise: I-l ow shall 
the accounts be kept with materials in store so that as the 
materials are used a correc t charge shall be made to the 
proper expense aecount , and so that the balance in the 
account shall always represent the cost value of material s 
on hand ? 

So far the suggestion relat es only to those materials 
wh ieh are consumed in repairs and renewals, but the same 
general principle applies to such materials as are con
sumed in daily operat ion, as, fo r example, coal burned un
der the boilers. If a street ra ilway finds it expedient to 
store a lmndred tons or a thousand tons of coal , purchas
ing it in advance of consumption , by way of providing a 
supply to carry it over the inclement season , when ship
ments are not easily and regularly macle, o r in the case of 
a r iver town , to take advantage of the sh ipping stage of 
water and consequent low fr eights, how shall the account 
be kept so that eost of power shall be charged with the 
fu el as eonsumed, leaving a balance in th e coal aecount at 
all ti mes, representing the cost value of the stock on hand? 

T his subject was briefly touched upon by two or three 
of the speakers at the convention of street railway ac
counts, at Niagara, in O ctober last . W . G. Ross , of Mon
treal, in answer to a question, stated that he maintained 
regular aceounts with stores . debitin g them with material s 
received and erediting th em with materials put out. Sev
eral other members intimated by their remarks that they 
did not keep such accounts at present, but were studying 
the question , and therefore desired sueh information as 
would enahle them to manage intelligently in this regard 

whenever the time for inaugurating the system should ar
rive. The subject, therefore, may be supposed to have 
more than passing interest for all who are coneerned with 
the operating accounts of street railway companies. 

In the di scu ssion above referred to, there were sug
g estions of three possible methods to be pursued in street 
railway operations with respeet to stores and supplies. One 
is to ignore the fact that an uneonsumed balance of mate
rials may be on hand. By this plan, as supplies are bought 
they are charged directly to the accounts representing the 
operations in which they are to be used. If, for example, 
coal is bought, it is charged to fuel aecount or to what
ever subdi vision may be appropriate among the aceounts 
representing the cost of power. If materials to be usecl in 
repairs and renewals are purchased, they are at once 
charged to the expense accounts to which they fall by 
classification . If, then, any considerable amount of eoal 
or o ther material were to be bought in advance of actual 
need, it would have the effect of swelling the expenses of 
the month in which the purehase was macle or the bills 
charged up somewhat beyond the actual cost of operations 
fo r that month. 

It is sometimes argued with reference to thi s plan that 
by judicious purchasing and careful di stribution of de
li veries, even though a small amount is carried on hand 
fro m time to ti me, the months in the long run will even 
themselves so that the net result s will be about the same. 
This. perh aps, is true, but nevertheless the plan is not a 
safe one to depend upon, and it is not good accounting. 
.,: \ mere makeshi ft with respeet to managing upon this plan 
is to allow the company's purchasing agent to buy just as 
to him seems best, but to holcl the bills back in the office, 
charg ing them up only at about the rate that eorresponds 
to the consumpti un . T his also is something else than 
~-oocl aceounting. 

A second plan , and one that is in sucecssful operation 
wi th several companies that are very favorably situated, is 
to make the supply men carry the stock- to arrange with 
those fro m w11 0111 supplies are bought to keep on hancl al
ways a certain stock , from which instant deliveries can 
be made. A mong those who referred to this method at 
the accountants' convention was C. N. Duffy, of St. Louis. 
E nj oying a market as large and diversified as that pre
sented by the supply dealers of that city, Mr. Duffy ex
plained that it was possible to place o rders fo r all the ma
terials that hi s company requires, from eoal clown to the 
smallest article of repairs, so as to have the supply come 
fo rward at a rat e closely corresponding to the rate of con
sumption . The dealers' bills properly 0. K .'d become the 
vouehers of materials consumed. By this plan he avoided 
all accounts with stores, all makeshifts, like manipulating 
bills in the offi ce , ancl all clanger of having one month 
charged with a larger share of expenditures than was fair 
comparing it with otl1 er months. 

The third plan is that of having an account or set of 
accounts with materials in store, and as already mentioned 
was that in part explained by Mr. Ross, of Montreal. By 
thi s plan material s as bought are charged to stores, and 
from stores they are g iven out as required for eonsumption 
and ehargecl to the proper expense aeeounts. If the ac
counts representing stores, therefore, are debited with the 
materials going in and are eredited with the materials with
drawn, then the balance in these aecounts must show the 
cost ,ralue of the several amounts of materials remaining 
on hand. Stores on hand aeeordingly would appear among 
the current assets of the company in its regular balanee 
sheet statement. 

So much for a bird's eye view of the plans most com
monly employed and from whieh a choiee is to be made by 
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the accumulant. A t another time we will inquire into the 
metho<ls to be employed with a stor1.:'s system undertaken 
wh ere :,tore keepers or warehouse men cannot be afforded 
on account of the smallness of the operation and the con
sequent large percentage of expen:,e. 

Special Accounting Forms 

T he standard accounting system adoptc<l by the 
Street Railway Accountants' 1\ssociat ion is essential ly 
nothing more than a clas sification of the accou nts 
of operating expenses. T he broad principles upon which 
the general accounting of a street railway is to be con
ducted are not in the least alterc<l by the adoption of that 
classifi cati on, but various benefits flow from employing it. 
A mong its advantages are the uniformity with which rcc
onb are kept in di ffe rent organizat ions, an<l the facility 
with which compari sons can lie made from time to time. 
Not only ar 1.: a<lvantages discovered in the matter of com
parisons between the statements nf diff erer1t ruads and 
companies, but more particularly arc they in evilkncc in 
making compari sons year by year an<l month by month 
within the office of a company that has a<lopted the sys
tem . 

E very enterpri se may be supposed to have its O\\'n 
proper system of accounts, irrespective of the work dune 
by any association . Each street railway company ought 
to have it s accounts thoroughly sy:,tematize<l an<l well 
kept , and as a fa ct many companies stand very high in 
thi s regar<l, but in the best regulated organizations, with 
occasional changes of officers and employees, there is the 
con?tant danger of changes in detail, notwithstanding the 
accounts in general features may remain the :,ame. Such 
changes g reatly interfere with those statistical compari
sons which a re the very li fe of economical management. 
H ence the desirabili ty of a permanent schc111e or plan . 
O ne g reat advantage fo llowing upon the adoption of the 
classification devise <l and :,anctioned by the Street 
R ailway Accountant s' Association is permanently es
tablishing within a company that classification of oper
ating expenses whi ch, irrespective of the changes in offi
cers and clerks, shall be systematically maintained. It 
alone will promote compari sons between the results of one 
period with those of another. 

After the classification has been adopted, and after the 
general books have been arranged upon the plan recom
mended by the committee and practi call y indorsed by the 
convention , there still remains the need of summaries and 
recapitulations, so arranged as to be conveni ent for ex
amination by the general officers, when figures are new, 
and also for comparison, one with another , aft er an inter
val of t ime has passed. According ly, those accountants 
who have been fo remost in a<lopting the system recom
mended by the association ar e now giving more or less 
attention to still furth er steps in utilizing the plan of classi
fication in the records of the roads in their charge. Forms 
of abstracts, summaries, recapitulations and comparisons, 
either in book or in sheet fo rm, are th e pregnant subjects of 
thought at the present t ime in various directions. 

A mong the matters of this kind wh ich have recently 
been perfected, and which deserve more than passing at
tention in thi s connection are the new blanks prepared by 
J. F. Calderwood, auditor of the T win City Rapid Transit 
Company, Minneapolis . These have been especially pre
pared as necessary supplements to the new system, which, 
as announced in our last issue, this company has already 
introduced. The blanks are of a character that scarcely 
permit of reproduction upon these pages, and therefore we 

are o bliged to content oursclvc:, with a 111crc vcr; -al <k
scrip tion. 

'1 he blanks before us are fuur in numlJe r, and all are 
arangcd to fold in general document :,tyk fur filing 
away. Each has printc<l on its back the general title by 
which it is known. One of them is cal led a "Comparative 
Statement of Payroll s;'' a secon<l is a '"Cumparative State
ment of Earnings and Operating E xpenses." Doth of 
these are planne<l for half months, an<l IJoth arc arrange<l 
in a form to compare the current half munth with some 
previous half month. A third i:, a ··Cu111parative State
ment of Ea, nings and Expen:,e:," for a complete month, 
while the four th is the "Ceneral Lalance Sheet anJ Com
parat ive Monthly Statement'' of the entire uperations of 
the company. 

"The Comparative Statement of Pay Rolls" for the half 
month is printed un a sheet of paper some 22 in:,. wi<le 
by 18 in:,. deep. Across th e top the furm is divided into 
th ree p rincipal spac1.:s representing the diffrrent <livisiuns 
of the company's upcrations. Une uf thesl'. is cntitle<l 
"l\linneapolis," another ·· St. Paul," the third "Twin City 
Rap id Transit C()mpany. Each of these in turn is di
vi<led into four amount columns. One of the amount 
columns recounts the number of men employed an<l the 
amoun t paid for the current period; the secon<l the same 
items for the period with which comparisons are being 
made; while the remaining two columns arc entitled re
spectively "lncrea:,e" and "Decrease." Still a fou rth 
grand division represente<l by the vertical columns on the 
sheet is a general summary of expense:,, being the amounts 
paid to date, wherein the items relating to .i\iinneapolis, 
St. Paul and Twin City Rapid Transit Company are 
spread, each under the three heads, Amount, Increase and 
Decrea:,e, respectively. 

Down the left-han<l side of the form are first the general 
classes of labor corresponding to the grand division:, in 
the classification scheme adopted by the association. There 
is first "l\laintenance of \Vay and Structure," subdivi<led 
into track an<l roa<lway, electric, conduit and buil<ling:,. 
U nder each of these is an indication of the class of labor 
employed. For example, under Track and Roa<lway ap
pears, road masters, curve men and cleaners, laborers on 
track and repairs, and laborers on snow and ice. 

T he next <livision is "Maintenance of Equipment," un
der which the subheads are repairs and renewals of po\\·er 
plant, machinists and laborers' steam plant and machin
ists and laborers' Falls plant. Following thi:, is "Repairs 
an <l Renewals of Car and Car Equipment." Un<ler thi:, 
title are recounted the various shops maintained by the 
company-for example, carpenter shop, paint shop, 
blacksmith shop, machine shop, brass foundry, etc. 
I n addition to the general shops there follows an enumer
ation of the car station shops. 

T he next division is •·Conducting Transportation." The 
items under this head are divi<led into two classes, 
power plants and car service. Under each of these are 
enumerated the <lifferent classes of laborers employed. 
Following this comes the gran<l division of "General Ex
penses," wherein are enumerated salaries of general offi 
cers, salaries of clerks in general manager's office, :,al
aries of clerks in auditor':, office, storekeeper and pur
chasing agent and his help, claim agents and their help, 
legal department, stable expenses, parks and park prop
erties, janitors and contingent. Finally there is shown the 
total of operation pay rolls an<l with it items belonging 
to construction. 

The second blank, entitled "Comparative Statement of 
Earnings and Operating Expenses," for a complete 
month, and arranged for comparing with some other com-
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plete month, takes totals instead of the analysis under the 
several divisions of the company's operations, as shown in 
the p revious blank . The vertical d1visions on this sheet 
a re hrst current month, under which are noted the com
parative expenditures 111 gross and per mil e with the cor
responding month of a previous year in the same items. 
Following this are two columns, in one to note the in
crease and in the other to note the decrease. T he next 
division vertically makes similar comparisons of items 
from January I to date with the corresponding period of 
the previous year. T hese columns occupy about half of 
the sheet. 1 he remaining portion is devoted to divisions 
fo r the current month, in wh ich are nine amount columns. 

T he items down the left-hand side of thi s blank are in 
the fi rst division as follows: passenger earn ings, chartered 
cars, fre ig ht, mail and express, producing a total of earn
ings, which is extended across the entire set of columns. 
Next is the statement of expenses under the heads of the 
established classification. U nder maintenance of way and 
structure are presented repairs and renewals of track and 
roadway, the same of conduits, electrical, the same of 
overhead equipment and the same of buildings and im
provements. Next maintenance of equipment is similarly 
analyzed, including such heads as repairs and renewals of 
steam plant, of water plant, of electric steam plant, of 
electric water plant, of cars, of car equipment, of miscel
laneous equipment, of shops, etc. Then follows a similar 
presentation under the head of conducting transportation , 
subdivided into two classes, operation of power plant and 
car service. Following thi s is general expenses, summar
ized in the same manner. 

It is interesting to note that in the preparation of this 
blank in particular Mr. Calderwood has held stri ctly to 
the fo rm laid clown in the classification recommended by 
the association. The lines are numbered I to 38, corre
sponding to the items put clown in the classification re
ported by the committee under heads A, D, C and D. 

T he total of expenses is thrown across the width of the 
sheet, and is then subtracted from the corresponding to
tal of earnings. The result is net earni ngs from opera
tions. Added to this are income fro m adverti sin g and 
from other sources, resulting in a foot ing extending cl ear 
across the sheet, entitled gross income fro m all sources. 
Next comes deductions from income. T he deductions 
enumerated are regu lar taxes apportioned. special taxes 
apportioned, interest on founded debt apportioned and 
interest on floating debt apportioned. Total fixed charges, 
being deducted from incomes from all sources, leaves 
net income from all sources. from which in turn 
are made the fol lowi ng deductions: dividends on pre
fe rred stock, dividends on common stock and better
ments and addi tions. T hese ded uctions from total in
come hav ing been suhtracte<l. leaves the company's net 
surplus. T hen fo llows certain statistical dedu ctions, as 
follows: Tota l mileage motor, total mil eage tra iler, total 
mileage motor and trai ler , total passengers revenue. to
tal passengers free. total passengers revenue and free, 
transfers redeemed. per cent of operat ing expenses to earn
ings, average earnings and operat ing expenses per day. 

T he th ird blank, entitled "Statement of Earnings and 
Expenses" for the month. is much smaller than those 
which have preceded. It is 8½ ins. deep by 10½ ins. wide. 
T here are two stated forms presented upon it. First there 
is an itemized statement of earnings and expenses. as 
follows: total passenger earnings. and total mi scellaneous 
earnings. T hen there are operating expenses under the 
head s of maintenance of way and structure, maintenance 
of equipment. operation of power pl ant s. car service. gen
eral expenses. le_gal expenses, injuries and da mag es, insur-

ance and with the final resul t of surplus earnings. This 
fo rm is arranged ledger fashion, with two amount col
umns, headed by Dr. and Cr., respecti'vely. Below this is 
the comparative statement arranged under heads, each one 
having a line across the form as foll ows: total gross earn-

' ings, total operating expenses, total surplus earmngs, 
total car mileag e, gross earnings per car mile, gross ex
pense per car mil e, surplus earnings per car 1111le, com
pari son of operating expenses to g ross earnings and com
pari son of operating expenses to total earnings. The ver
tical columns in this statement are arranged first for the 
record of the current month, next for the record of the 
preceding month with which comparison should be made, 
and then two columns for increase and decrease, explained 
by per cent . This is repeated in a second set of columns 
to the right, allowing a column first for the total fo r the 
year to elate, and then a total for the preceding year to cor
respouding date, with the resultant increase and decrease 
expressed by way of percentage. 

T he " General Balance Sheet" of the company is ar
ranged upon the progressive plan, with aux iliary columns 
fo r noting increase or decrease. I ts items are presented in 
what may be call ed ledger fashion . D ividing the sheet 
vertically into two parts the assets are on the left-hand side 
and the liabilities on the right-hand side. Four amount 
columns are provided for each. There is first the condi
tion of the company at the close of the previous year (De
cember 31), and next are the amounts of the accounts at 
the date of the balance sheet. The other two remaining 
columns on eacl) side are devoted respectively to a record 
of increase and decrease. 

T he company's assets are arranged under the following 
heads: roadway and equipment at cost and securities in 
treasury at value. U nder the head of current assets are 
the fo llowing: notes and accounts receivable, cash in bank, 
insurance paid in advance, car license paid in advance, in
terest paid in advance, storehouse material and supplies. 

The company's general liabilities are presented as fol
lows: capital stock common and capital stock preferred. 
T hen under the head of current liabilities are the follow
ing: unpaid vouchers and accounts, pay rolls accrued and 
not due, bills payable, trainmen 's deposits, taxes accrued 
and not due, interest on fund ed debt accrued and not clue, 
interest on floating debt accrued and not due, dividends 
on preferred stock. Below this is a recapitulation of the 
items of the funded debt, and, finally, at the bottom, is the 
surplus as it was J anuary I of the current year, compared 
with the surplus at the date of the balance sheet . 

O n the back of one-half of this sheet is a "Comparative 
Statement of Earnings and Expenses, Doth Fixed and 
( )perat ing," fo r the current month. The amount col
umn s here are arranged to two sets, one fo r the current 
month and the other fo r J anuary I to date. Under each 
are two amount column s and al so a percentage column di
vided into two parts, one for increase and the other for de
crease. T he items clown to the left-hand column are as 
fo llows: passenger earnings and then miscellaneous earn
ings, producing a total earning, which is extended across 
the entire \vidth of th e fo rm. U nd er operation are main
tenance of way and structure, maintenance of equipment , 
operation of power plants, car service, gen eral expenses. 
legal expenses , injuries and damages. T otal operating ex
penses are then cl ecluctecl from total earnings producing 
net earnings from operation . Then follow deductions 
from income as foll ows: regular taxes apportioned, special 
taxes apportioned. interest on fund ed debt apportioned, 
interest on fl oating debt apportioned and dividend on pre
ferred stock . Deducting total fixed charges, from net 
earnings for operations, gives surplus. 
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LEGAL NOTES AND COMMENTS* 

EDITED BY J. ASPINWALL HODGE, JR., AND GEORGE L. 
SHEAREH, OF TIIE NEW YORK BAR 

A Decisio n in Electric Heater Patents 

A n important deci ~ion in regard to the own ership of electric 
hcatin o- devices wa s given February r8, in the U nit ed State~ 
Circui; Court of A ppeals fo r the First Circuit , in the case of the 
Consolidated Car IJ ea tin g Company, of A lbany , vs. The \Ves t 
End Street Railway Company, of Boston. Th e former claimed 
that th e heater ~ used by the latter , and made by th e A merican 
E lectric H eating Corporation, were infringement s of its pat ent 
No. 500,288, g ranted to J. F. Mc Elroy, June 27, ~893, . The dec i
sion was rendered by Judge A ldrich and was entirely 111 favo r of 
the Comolidated Car Heatin g Company. An abstract is given 
below: 

Th e patent in co nt roversy relates to m echani sm and a device 
for convertino- the energy of an electric current into heat energy 
for the purpo:e of heating ~treet cars, railway trains and h_ouses , 
by electricity. There are two claim s in th e patent and, 111 the 
Circuit Court, the ~ccond claim was held to involve patentable 
inyenti on and the defendant appeal ed, while the first claim was 
held invalid upon the ground that all of it s substantial features 
were co\'ered bv the second claim and the complainant appealed. 
\Ve are, howev~r, not on ly not sati sfi ed that the court went too 
fa1 in sustaining th e patent, but are sati sfi ed that it stopped short 
of rrivino- the patent the scope to whi ch it is fair ly entitled through 
wh~t is 

O 

expressed by the inventor in hi s fir st claim. \Ve will 
consider first the general question of invention. 

W h ile the heater in question is described generally as for th e 
purpose of warming an apartment , it is obvio '.1 s from _reading t_he 
whole spec ification, that the real problem which the mv entor 111 -

tended to solve was how to h eat street cars. As is well under
stood when electrical power was applied to street rai lways and 
the li~es increased so as to involv e long rttn s a nd include place~ 
at a considerable di stance, the question how t o suitably heat the 
cars at once become a n important one. It is not necessary that 
we should reit erat e a description of th e inventive device and the 
mechanism which conn ected the desc ribed structure with the 
electric current. Th e ingeni ous means by which thi s result was 
accomplished arc sufficient ly set out 111 the op inion of the Circuit 
Court. In practical use the heating coi ls a re placed under the 
car seat s in different parts of the car, arranged wi th a radiating 
surface capable of heating the car in extrem e cold weather, and 
with practical stops or cut-offs fo r reducing th e radiating surface 
and thus properly adjusting th e heat to milder degrees of cold. 
T he spiral coils are safely insulated, electrical contact avoi~ed, 
and the current safely conducted through mean s of a m echamsm 
~o adjmting the parts as to make the whole self-protect ing aga inst 
the jar and vibration resulting fro m rapidly moving cars. Look
ing at the general use, and the substantial results accomplished 
though the mechanical arrangement a nd the device described, 
with- the p ractical view of giving th e inventor, it is difficult to see 
how the patentability of the device in suit can be se riou sly chal
lenged. 

Great stre~s is laid upo n th e English patent to R ose as em
bodying anticipatory featur es ; but the R ose device did not ~o 
the th ing that thi s device does. It did n ot undertake to do 1t, 
a nd , ~o far as appears, no one ever thought of it s being applied 
to such a situat ion and do in g the work in th e manner in which 
the device in quc~tio n does it . Quite likely th e Rose patent had 
some of the ideas involved in th e patent in questi o n, as for in
stance, the idea of radia ting heat by m eans of co il s o f wire, but it 
did not describe or eYen suggest the di stributi o n of h eat , either 
in detail or in substan ce, in the mann er and by the means em
ployed in the complainant' s device. A s was sa id by the Circuit 
Court, under th e rul es applying to for eign patenb, it cannot be 
Yicwed as anticipating the l\Ic J~lroy im·enti nn. 

Now as to the claims: In practice th e coi ls of wire are wound 
o r laid around an insulat ing substance, usually po rcelain , in path s 
ur g ruo yes whi ch form a ridge of no n-conductin g material se rv
ing to keep th e co il s apart and thus prevent sho rt -circuitin g. 

\Vhile the fir st claim ex prc ~scs the idea that the layers of spiral s 
shal l be separated from each other, it docs not desc ribe th e me
chanical detail for accomplishing such r esult. The second claim 
is more explicit in respect to thi s feature or detai l of th e con
templated structure, and desc ribes th e separatin g or in sulati ng 
substance as a non-conducting mater ial placed between th e ad-

• Comm unications rclat inJ,? to this department may be addressed to the 
edl to rR, Johnston Building, 30 Broad Stre et, Ne w York. 

jaccnt laye r s. It is reasonable to conclude, we think , from th e 
inventor' ~ statements in hi s claim ~ that he ha<l thought out the 
situati o n an d co ntem plated that other mean s than th e non-con
ducting mater ial between th e layers uf spi ral co ib, mig (it be L'lll

ployed by the skilled mec han ic, an d that he would therelor e_ make 
hi s fi r~t cla im liroad er than the limit which he puts upon hi s ~ec
ond claim by expressly describing a non-conductin g material , as 
the 111 ca n s of performin g th e fu nct ion of keeping the coi ls _separ 
ated. H e quite likely a nticipated that, if he expre ssly _b1111ted 
him self to non-conducting material, a s a means for kcepmg the 
wires separated, th e value of hi s patent might, at le~~ t, be threat 
ened by the construction a nd use of heaters made 111 accorda11ce 
wi th hi s sc heme, except in re~pcct to th e mean s em ployc<l to pre
ve11t sho rt ci rcuit s. In o th er words, some on e might con struct 
a heater lik e hi s, except the coi ls might be kept separat e in other 
way s than expressly desc rilied by him in his _second claim_. 

\ Vhat the inventor intended to coyer by hi s second cla1111, a nd 
what he mi ght ri ghtfull y cover, was a h eater construc!cd ur!on 
the general prin ciple~ and with the general feat~res of h1 ~ devi ce, 
with the co ils of wire separated by non-conductmg matenal, ~uch 
as a porcelain ridge between th e coil s, formed by th e grooves 
into whi ch the coil s we re laid as they were wound about an 
insulati ng sub ~tance ; whil e by hi s fir ~t claim h~ int end ed to 
cover a st ructure with the ~a mc general feat ure~. with such oth1:r 
m ean s separating th e coils as might occur to th e ordinary skilled 
mechanic a s a u ,;;eful m ean s for performing the particular fun c
ti on of keeping the wi re~ separate. In other wo rd s,_ by th e sec
ond claim he describes non-conducting material .as hi s m ean s for 
~epara tin g the co il s and preycntin g contact; while by th e fir ~t 
plan he de ,;;cr ibe~ the layer of spirals as ~o methin g to_ be 
separated , wit hout specifically setting out th e m_eans of sep~rat1011. 

Holding the se views, both claim s are sustam~d as vali d, ~nd 
\\-ith such result s we are not call ed upon to cons ider the question 
raised by th e sixth assignment of error. . 

The r emaining question is that of infringement, and as to thi s, 
we arrrcewiththeconcl11 sion of th e Circuit Court. The decree oft he 
Circ;it Court will be m odifi ed so as t o stand in favor of the com
pla inant on th e fir st claim of the patent in suit as we ll a s on the 
second cla im and the case is remanded to that court for further 
proceedings ;ccordingly. Costs in thi s court are decreed in fa
\ Or of th e Consolidated Car Heating Company . 

The A merican H eating Corporation ~tates that it s present 
h eaters, as well as those manufactured by it during the la~t three 
year s, differ from those declared to be infringem ents in th e above 
decision by avoiding th e u se of th e patented feature s described. 

-----•·•-----
CHARTERS, ORDINANCES, POWERS, ETC. 

U. S. COURT.-An injunction restrain ing the enforcem ent of 
a stat ute reducing the rates of fare chargealile by plaintiff. a 
street rai lroad company, wa s susta ined hy the Circuit Court on 
th e grou nd th at suc h statute wa ~ in viol at ion of the State constitu
ti on , which provided th at corporations ~hould be created only 
by gen eral law, while the ~tatute in question was an amendment 
of th e general law under which plaintiff was incorporated. but 
appli ed to no other corporation of th e State. Held, th at th e 
Circuit Court of Appeal s wa ~ not without jurisdiction of an 
appeal from th e o rder 0 11 the ground that the contract clathl' of 
th e F ederal Con sti tution was involv ed, which fact gave exc lusive 
appell ate juri sd ict ion tn the Supreme Court, si nc e such claim 
could o nl y ar ise in case the sta tute in question wa s pa,;;~ed in 
violatio n of th e proyi sion nf the State comtitution, in wh ich ca.;;e 
it was inYalid, without rdere ncc to the question of im pairment ni 
contract. 
Sarne-Impairment of Contract Rights-State Statut e. 

But the further contention in support of said injunction, that. 
if va li d, the statute wa s an impairm ent of a vested contract right 
to charge a hi gher rate of fare, g iven plaintiff by th e city onlin
ancc under whi ch it con ~t ructed its road, im-oh·e s the ap pl ication 
nf the con tract clau,e nf the Federal Const itution, and fix es ex
clu si\·e juri,di ction nf an ap peal in the Supreme Court.- (City ni 
Indianapoli~ \" . Crnt. Trust Co., 83 F ed. R ep., 529.) 

NE\V YO l{K.-\\iliere a st reet rail way has not obtained til l' 
co nse nt of the local authnrities hav in g co ntrol of the hi g hw ay 
and the property owner ~ abut ti ng th ereon to th e building o f a 
street railroad thereon, as prov ided by Railroad L a ws, § 9r, it 
ca nn ot maintain an actin n to clctcrmin c the ·manner ancl th e 
compensa tio n fo r cross in g a no ther railroad, un der Laws 1890, 
C, 565, § 12. 

Th e commi ss ioners of h ighway s of a village, by an instrument 
in wr iting signe<l and ackn owledged by them and duly filed in 
th e County Clerk 's office, conse nted to th e construction of a street 
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rail way in the highway t o connect the village with another town. 
The in strum ent r ecited that , before acting on the application , 
public notic e was g iven thereof, fixing the time and place of con
sidering it , by a notice publish ed according to law, for at least 
fourteen days, in a newspaper published in the village. Held, 
that th e in strum (' nt complies with the provi sion s of § 19 of th e 
Rail road Act . 

It will be presum ed that the notic e was pruperly published, in 
the absence of pr oof to the contrary. 

Wh ere a railway is to be built from within one village to within 
anoth er, con sent tu !mild in the street s by the local authorities of 
one Yillage is snfllcient for th e con strnctio n o f the road in their 
village, \\'ithnut proof of the co nsent of th e lucal authorities of 
the oth er. 

Co nsent of the reqni sik number of abutting property owners 
to th e co nstruction of a railway on a highway, given to certain 
individual s, and by th em ass ig ned to a corporation, is not a valid 
consent to a buildin g of a track by such corporation, within the 
rai lways laws.-(Gen eva & \V . Ry. Co. v. New York C. & H. 
R. R. Co., 48 N. Y. Supp. , 842.) 

NEW Y O RK.- Th e pro perty of a g iven rule or regulation of 
a street rai lway company is a question of law for the court. 

A rule o f a st reet rai lway company fo rbidding passengers from 
~tandin g o n th e rear platform is reasonable and proper. 

A street ra ilway cumpany ha s th e right to en fo rce a rule pro
hibitin g pasc,engers from standing on th e r ear plat fo rm by expel
l in g from th e car one who refu ses to comply therewith. 

A conductor is j ustifi ed in enfo rcin g the rule of a railway com 
pany prohibit ing passengers fr om standing on the platform 
again st a passenger who sta ted that he was suffering from nausea, 
a nd might han to reli eve himself by vomitin g ; and it is error 
to leave th e question to th e jury. Green and Ward, JJ., dissent
in g.- (M ontgom ery v. Buffalo Ry. Co. , 48 N . Y . Supp., 849.) 

PE:t\NSYLV AN I A.- Street railways m ay di\ crge from the 
"treet fo r a sho r t di stance to avoid grade cro ss ings. 

A steam railroad company stoo d by while the tracks of a street 
railroad com pany were laid on an avenue nearly parallel to the 
fo rmer's road , and o n a street whi ch cro ssed said road at right 
angles. ·witho ut objecting to a g rade cro ssing, it negotiated with 
the street railroad company as to the mann er in which it should 
be made. \Vh en its dem ands were acceded t o, it obj ected t o a 
g rade cross ing . Afte r it s suggestions a·s to an overh ead crossing 
were accep ted a nd acted o n by the street railroad company, and 
th e latt er had purchased a right o f way, and was proceedin g with 
a co nstruction which would n ot interfere with th e operation of 
the steam road , it , fo r th e fir st tim e, o bjected that its property 
right s were encroached upon. The injury to it s property was 
infinitesimal. H eld, th at it was not entitl ed to an injunctio n to 
preven t th e comtruction o f the overhead cross ing.-(P. R. Co. v . 
Glenwood & D. E l. S t. R y., 39 A t. R ep. , So.) 

NEvY Y O RK.-Thc prov ision of § 73 o f Law s o f 1897, c. 278 
( Greater New York Charter ), that , "aft er th e approval o f thi s 
act, no fra nchi se o r ri ght to u se the streets, avenue s, parkways, o r 
highways o f th e city shall be granted by th e municipal a ssembly 
to any perso n o r corpo ration fo r a long er period than twenty-five 
years," etc., became operative on May 4, 1897, and appli ed to the 
Board of Alderm en, then in o ffi ce, notwithstanding it s reference 
to a Municipal Assembly which was not to com e into existence 
until January 1, 1898.- ( Gu sthal v. B oard o f Aldermen of City 
o f N. Y. Supp., 652: see, al so, No rri s v. ·wurster , Id., 656.) 

LOUISIANA.-The obligation assumed by a railroad company 
in a contract between itself and the City of New Orleans (through 
which contract it acquired the right of occupying with its tracks 
certain streets in the city), that it would pave a certain portion 
of one of tho se streets, can be changed by consent of the con
tractin g parti es so as to substitute a different portion of the street 
for that originally desig nated, without legal cause of complaint 
o n th e part of t he own er s of property abuttin g on the portion 
or ig in ally selected fo r paving. The city, both in making the 
o ri g inal co nt ract and in modifying it, was acting in the exerci se 
of it s general adm in istrati ve powers, and not in any wi se on 
behalf of a ny special class o f citizens or property own ers.
( Schmitt v. City of New O rlean s, 21 South. , 24, 48 La. Ann. , 
q40; State v. City of New O rleans, 19 South. , 6go, 48 La. Ann., 
649; Barber Asphalt P aving Co . v. N . 0. & C. R. Co., 22 S. R ep. , 
955.) 

U . S. CO U RT.-The mere granting of consent by the local 
auth oriti es to th e building and operatio n of a street railroad does 
not con stitute irreparable injury to abutting property, so as to 
entitle an own er to maintain a suit to enj oin such action. 

Under th e New Y ork statutes auth o ri zing suits by taxpayers 
( Laws 1881, c. 531 ; Laws 1887, c. 673; Laws 1892, c. 301), although 
the entire body of taxpayers in a city, the city itself, and the gen
eral public may be interested in the result, a complainant cannot 

be compelled to admit others as co-complainants; and a Federal 
court ha s juri sdiction of such a suit where the requisite diversity 
of citizenship exi st s between the parties to the record. 

That section 74 of the Greater New York Charter (Laws 1897, 
c. 378), which prescr ibes the procedure in granting franchises 
in the streets of the city, took effect upon its passage, instead of 
coming into force with a majority of the charter provisions, on 
January I, J 898, is not so clear a s to warrant a Federal court, 
in th e absence of a con struction by the State courts, in restraining 
hy a preliminary injunction the action of the municipal author
ities in g ranting a franchi se to a street railroad in accordance with 
th e provision s o f previously existing statutes, where such injunc
tion wonld have the effect to prevent any action by such auth or
ities during the remainder of their official ex istence.-(Seccomb 
v. Wur ster, 83 F ed. Rep., 856.) 

U . S. COURT.-A cable sold to a cable railway necessary to 
keep the road a going concern, the claim for its price is entitled, 
on the solvency of the company and the appointment of a re
ceiver, to priority oyer the mortgage bonds, without showing any 
diversion of income. A nd such priority may be allowed though 
more than two years elapsed between the time the cable was 
furni shed and the appointm ent of the receiver.-(N. Y. Guaranty 
& Indem. C11. v. Tacoma Ry. & .M. Co., 83 Feel. ReQ_,, 365.) 

CA NADA.- The plaintiff was ejected from a street car of the 
defendant s in which he was a passen ger, and brought an action 
t o recov er clam ages for h is ejection. 

The conductor who ejected the pbintiff did so because he re
fu sed to take his feet off the seat when reL1 uested to do so, and 
becau se he u sed bad language. 

Held, that the conductor had, upon the undisputed facts , a 
ri ght to eject the plaintiff for the mi sconduct stated, and that the. 
action should be clismisscd.- (Davis v. Ottawa Electric R. vV. 
Co. , Canadian Laws Times, April, 1897.) 

DELA vVARE.-vVhere the charter of a street railway com
pany provides that it may cross any track of any railroad, pro
vided that it conform to the grade of th e track to be crossed, 
injunction will not lie at the in stance of a st eam railway company 
to prevent said street railway company, operating by electricity 
under the trolley sy stem, from stretching or extending its trolley 
wires over, o r from operating its line of street railway at grade 
across th e tracks of the steam railway company at a street cross
m g in a city. 

E x cept under special statutes, the crossing by a street railway, 
at g rade, o f a railroad's right of way across an ex isti ng highway, 
will not be enj oin ecl on the g round that th e great volume of 
the railroad company's traffic and the number of its trains at such 
crossing renclerecl the crossing dangero us. 

A n electric street railway, a s operated by the trolley system , 
is not an aclclitional burden upon th e soil in the common high
way. 

\;Vhne th e act o f a n electric street railway in crossing com
plainant railroad company' s tracks on a public highway docs not 
take property of the complainant, and does not work som~ dam
age to it, differing in kind from the damage which the complain
ant wo uld suffer in common with the rest of the community, 
it has no standing to ask an injunction merely because the re
spondent proceeds ultra •;;ires, or usurps a franchise.-(P. W. & 
B. R. Co r. v. Wilmington City Ry. Co., 38 At. Re12 . ., rn67.) 

LIABILITY FOR NEGLIGENCE. 
NEW YORK.-In an action aga in st a street railroad company 

for the death of a five year old boy, there was evidence that the 
boy and others were playing in the street, and passing back and 
forth across the tracks; that the motorman had seen them do 
thi s three or four times; that the car approached at a speed faster 
than cars usually run; that, when the car was 29 feet from the 
boy, he crossed the track in front of it, and stopped 4 to 6 feet 
from the track, and then turned to nm back across the track, 
fr om 5 to 7 feet in front of the car; that he was struck by the 
lifeguard, fell upon it, was carried along some distance, and was 
finally jolted off, and the front wheels of the car ran over him ; 
and that the car ran over 6o feet after he was struck before it was 
st opped. The motorman testified that he saw the children when 
200 feet away; that he could stop the car in 30 feet; that when the 
boy first crossed he turned off the power and applied the brake, 
and brought the car under control; and that, after the boy crossed 
over, he immediately applied the power and r eleased the brake. 
Held, that •he question of defendant's n egligence was for the 
Jury. 

It also appears that when the boy was 3 or 4 feet in advance of , 
the lifeguard, and the car was under. control, and practically 
stopped, the power was applied, and that the boy then passed 
over a distance of 4 feet while the car was passing over the same 
distance. Held, that the evidence did not justify a charge that 
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the jury could not pre<licate a finding of negligence on the facts 
that the ear, after leaving a certain avenue, over 400 feet from the 
place of Lhe accident, wrnt on south with the power on and the 
brake loose; that motorman saw sa id boy an<l the other children 
pl ay ing at th e side of Lhe street; that sa id boy had run across the 
trark; that th e motorman then put o n the brake and threw 
off the power and slowed up the car; that the boy got safely 
across the track, and continued running after he got east of th e 
rail· and that then the motorman threw off hi s brake and put 
on the power.-(Howell v. Rochester Ry. Co., 49 N. Y. Supp., 
17.) 

PENNSYLV ANIA.-Portions of a charge complained of 
must be considered in connection with the other parts thereof. 

Where a ehi ld suddenl y and uncxpccte<lly appears near a stree t 
car track some distance from a crossing, under such ci rcum
stances that the driver of a car cannot di scover it s prese nce in 
time to a\'ert the accident, the company is not liabl e for it s 
injury.- Kierzenkowski v. Phil. Tr. Co., 39 At Rep. 220.) 

Legal Publications* 

The usefulness of a work which is a compilation of the essen 
tial features of statutory law regulating corporations, not o nly 
in the various States, but in the various countries of the world, 
can scarcely be called in question. Such a work to the investor 
in American securiti es, to the business man who deals with cor
porations in different States, as every business man does, to the 
chrectors a nd managers of corporations, whose business extends 
beyond the limits of a si ngle State, as well as to the lawyer, is 
almost an es~ential book. The very fac

0

t that space compels th e 
editor to condense and epitomize, while it renders the work less 
accurate and reliable, has it s advantages precisely as the digest 
ha s its uses quite apart and distinct from the u ses of a full se t of 
legal report s. 

One cause of constant misunderstanding, both in the courts 
,and out of the courts, is the effect of a decision in one State 
und er one set of statutes as authority in another State where the 
stat utes are quite different; and, on the other hand. oftentimes 
those in the management of corporations and even lawyers fail 
to take any interest in or ln notice a decision in one Stat e. as
sumin g that it s statutes are different from the State of their 
domicile; whereas a singl e g lance at such a \\·ork as we are now 
considering may show that' the law s were identical or so similar 
as to make the case one of controllin g interest. 

Further, lil, e the digest, th e work ever extends t o the reader 
the opportunity of quickly fin<ling the fu ll text or the statute he 
desires to examine, or the <lecision which is referred to in the 
notes, for the work is extensively ann otated. 

So, too, with regard t o the drafting of new statutes (a work 
which is unfortunately far more prolific than it should be), the 
book is a quick and ready g uide to precedents to the street rail
way m en , for there are 150 page~ devoted to a synopsis of the 
laws governing street railway corporations in each of the States 
and Territories of the U nited Sta tes. These pages conta in anno
tations which purport to contain all the important decisions of 
the courts relating to the matters treated of in the statutes. They 
a re· sat i~factory , so fa r as they go, but they fall short in fullness 
of detail the compilation of the general corporation law which 
precedes it. 

In a work of its title it would seem to us that a greater amount 
of space should be given to street railway corporation law, and 
chapters should be added epitomizin g the statutory law of railroad 
corporations in general as well as upon the law of banking and 
insurance corporation law, e. g., the practice of the United States 
Patent Office and the patent, trademark and copyright laws of 
the world. An examination of the street railway law reveals the 
fact that in two States, Delaware and Rhode I sland, street railway 
companies are organized by special legislation , while in three, 
Georgia, L oui siana and Nebraska, they are organized under the 
general railroad act, and in thirteen, by special acts, to wit, A la
bama, Arkansas, California, Connecticut, Indiana, Maine, Ma ssa
chusetts, Michigan, New Hampshire, New Jersey, New York, 
Ohio and Pennsylvania. 

In all the other States the street railroad companies are organ
ized under the general business corpo rat io n act; although, of 
course, in some nf th ese States there are special provisions relat
ing o nly to street railway companie s. From the above, the gen
eral tendency of legislat ion, in th e larger and m ore popular 
States, would seem to be the enactment of statutes making the 
st reet railway corporation sui gcneris. 

* The American Corporation Legal Manual for 1898, Volume 6, edi_ted by 
Charles L, Borgmeyer. The Corporation Legal Manual Company, Pla111field, 
N. J. 

Program of the Hoston Convention 

The secretary of the American Street Railway Assneiatiun has 
iscued during the pa st month official notificatinn o f the plan ~ for 
th e Bosto n Convention. From it the following i~ taken: 

The seventeenth annt1al meeting of this associa tion will lie held 
at the Massachusett s Charitable l\Iechanic s' Association Hall, Bo~
to n, Mass., Sept. 6, 7, 8, 9, 1898. This early <late was cho sen by 
th e executive committee, a s it was the onlv week until late in 
DecemLcr that the hall could he obtained. Thi s wi ll be a ~pecial 
meeting, but will take th e place of the regular one. It is expected 
to ha\' e a very large, if not the large st, exhibit of railway appli
ances e,·er shown to this association . The headquarters of the as
soc iation wi ll be at th e II otel Brun swick. Hotel V cndom e is 
managed by the same parties, and will be used in connection with 
the Brunswick. 

HOTEI ,S AND R.\TES. 

Brunswick, American plan ................ $4.00 per day a nd tq, 
Ven dome, . . . . . . . . . . . . . . . 4.00 
Copley Sc111are, European . . . . . . . . . . . . . . . 2.00 
Nottingham, . . . . . . . . . . . . . . . 2.00 
Victoria, . . . . . . . . . . . . . . . 2.00 
Touraine, . . . . . . . . . . . . . . . 2.00 
Parker, . . . . . . . . . . . . . . . 2.00 
'{ oung' s. . . . . . . . . . . . . . . . 2.00 
Thorndyke. . . . . . . . . . . . . . . . 2.00 

T he fiv e mentioned are within five (5) minute s' walk of the 
hall; the others arc down town, with street cars to the door of the 
hall. The cxecuti,·e committee advises all who desire rooms to 
apply at once, as the rooms at the Brun swick and Vendume arc 
limited, but no rooms will ue a~signecl unt il Mardi 15, an<l wi ll 
he assigne<l in the o rder in which applications arc received. Rail
rna<l rates will, in all probability, be as before-one and one-third 
fare for th e round trip. due notice of which will be mailed in time. 

Papers will be read on the following subjects: "Maintenance 
and Equipment of Electric Cars for Street Railways;" "To Vvhat 
Extent Should Street Rail\\'a_v Companies Eng.ige in the Am use
ment Business;" "Underground Electric Roads- Construction and 
Management;" "Carrying of U. S. l\Iail on Street R ailway~:·• 
"Comparative Earnin gs and Economy of Operation Betwee11 Sin 
gk and Double Track Cars for City Use:" " H ow tu Care for Re
turn Current;" " In spection and Te st in g of i\Iotors and Car Equip
ment by Street Railway Companies. " 

The annual dinner will be hcl<l at the llotcl Brunswick, Thurs
day e,·ening, Sept. 8. 

------►-----
NEWS OF THE rlONTH 

The Market Street Railway Company is equipping it s cars with 
fcn<lers. 

The Flatbush and Nostrand "s\thletic Club, composed of em 

ployees of the Flatbush diYision of the Brooklyn H eights Rail 

road Company, hel<l it s second entertainment at th e club huu~e 

at F latbush a nd Vernon A,enues on Feb. 10. The entertainment 

\\'as furni shed mainly by m embers of the club, an<l was hi g hly sa t
isfactory to those who witnessed it. 

The employees of th e l\Iahoning Valley Railway, of Youngs

town, 0., gave an enlertainment und er the auspices of the em 
ployees' room committee, in the room s at the power stat ion on 

the 23d of February. 

The Clevelan<l (0.) Street Railway Employees' Beneficial Asso

ciation held it s ele,·enth annual prize masquerade ball at R ed 

Cross rink on the evenin g of \Va , hington's Birth<lay, Feb. 22. A 

ve ry pleasant time was enjoyed by a ll present. 

The conductors uf the Lynn & Ho~ton Railroad uf Bo~ton, 
l\fass., will hereafter )Jc re<1uired lo secure them selves to the com

p,llly Ly obtaining two bondsmen, each bond amounting to $150, 

makin g $300. No bon<lsman will be accepted by the company • 

who has not at least $rooo worth of real estate. Previously the 

con ductors ha \'e deposi ted $50 with the company as a guarantee 
of goo<l fait h. 
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T he H artford ( Cu nn .) S treet Ra ilway Company is now build
ing a new ca r ho use, wh ich will probably be th e largest street ra il 
way ca r huu se in N ew E ngland. Th e buildin g will be 300 ft. x 198 
ft. , and fo urteen track !:> will be la id the en ti re len g th of the floor , 
furni shi ng sto rage room fo r abo ut 100 ea rs. 

As ann oun ced in th e las t issue uf th e S'l' l<E t~'l' R AILWAY J O U RNAL 

the elect ri c car s of the Brookl yn '.o trect ra ilw ay system s are ma k
i11 g regular trip s ac ross th e Brookl yn Bridge. Under the term s 
of th e contract wi th the B r id ge Trustees, the ~tree t ra ilway com
pani es we re to pay li\' c cents to ll f"r each ca r cros sin g the hr i<lge. 
Up to the present tim e the conductors uf eac h car have paid th is 
tull, but a ra ther novel m echa ni cal device will ;,oon be in stall ed 
fo r automatically countin g th e number o l car s that pass each day. 
T his will be accompli shed by insul a tin g a sec tio n abo ut 60 ft. lo ng 
of th e m ain t ro ll ey wire. T his in sul ated sect ion wi ll be fe el d ir ect 
fro m a fee der , a nd th e circu it in pass in g fro m the fee der to th e in
sulated section will actuate a n el ec tro -m agnet , which in tu rn wi ll 
ac tuate a r ecordi ng m echanism. Of course th e mag net will only 
be ac tuated wh en a car comes into the in sul ated sec tion, and in 
th is way a correc t coun t of th e tutal number uf car s passing will 

lJe obta in ed. 

The Na ssau E ledri,· Ra il ro;1d , of Dr11oklyn, N . Y ., has been 
1nakin g a number of in te rest ing ex per iment s in "rder to cl eter
m ine th e ave rage dista nce in which a n elec tri c ca r eq uipped with 
o rdinary ha nd brakes ca n be !:> to pped al different speeds. It was 
fu und that a well -tra in ed 111oto rrnan under u sual co ndition s 
!:> ho uld be able t o stop a ca r run n in g ten miles an hour wit h in 

fi ft een fee t if necessary . 

Th e st reet rai lway employee s o f D et roit have h eld a number o f 
m eetin gs to protest again st the int roducti on of a United Sta tes 
lll a il system o n the street rai lways lines o f that city. T he protest 
is fo un ded on the fac t that if th e mails are ca rri ed by the stree t 
cors it wi ll give the companies a g reat advantage in case o f a strike 
as U nited States troop s can be call ed in to keep the cars runnin g. 

T he Boston E levated R ailway Co mpany has an unu sually 
compl ete meth od of examinin g all m en that are employed as 
conductors or motorm en on it s lines. Thi s includ es exami nation 
as to mental, moral and physical qualities, and all applicant s m ust 
pass a h igh average in a ll th ese requirem ent s. In additi on to th is, 
the company pays a h igh rate of wage s and th e h ours of work are 
shurt . In th is way the company has a t all tim es an intelligent , 

c01 npetent and sati sfi ed fo rc e of em pl oyees. 

A co ntemporary prin ts the fo llowi ng letter, which , it is stated, 
was rece ived by a Chicago co ncern . Th e letter speak s for it self: 
"Dear Sir- I wrote yon fo r cil'cul ar s of cann ed E lectri city in an 
o rd er invo iced N o. 49531, and You wanted m ore of th e P artic ulars 
oi wha t I wanted it fo r. I have read of elec tric ity that is so ld 
eyery mornin g in cities (the sam e as mi lk , gasolin e, ic e, etc.) in 
cans, to run sew ing machin es, ch urn s, & small h ouse hold article s. 
and the re is b icicles run with elect r icity of can s o f som e 
k in d. T h e reason I wrote you was I thou ght th ere was elect r icity 
gt:nerated from dynamo moto rs and put up & sold in can s, & 
it would be ligh t. I expect to wan t someth i1rn· that will develo p 
abo ut 2 h o rse power & be as light as poss ible to ex perim ent in 
ae rial navi gat io n.' ' 

A Canadian paper print s th e fo ll owin g: "T here are 569 miles of 
elec tri c railway in Canada, exclusive of those in Br it ish Colum
bia. The tra in mil eage run in 1896 was 21,917,151, and the number 
oi passengers carried was 73,496,069. Th e total capital a nd bonded 
debt was £ 4,6oo,ooo." 

T he Mo ntreal Street Rai lway Company is circulat ing the fol
lowing- no ti ce : ''Sealed te nde rs, marked 'Tender fo r Adverti sin g 
Privil ege,' addr essed to th e Mont real Street Ra ilway Company, 
Montreal, Can. , wi ll be rece ived up to th e fir st of April n ex t fo r 
the p ri vil ege of adve rti sing in the company's cars. The condition s 
under which the sa id p ri vil ege wo uld be g ranted m ay be had upon 
applicat ion to Martin I I. ·watt s, sec retary, at th e o ffi ce of the 
company, in Mo nt real. The company doe s not bind itself to ae
Cl'pt th e highest nr any tender ." 

T he special co111111itt ec appo int ed by Gov . \Vulcoll of Massachu
sctt o to investigate th e rela ti ons between cit ies a nd town s and 
street railway co mpanies has p resen ted its re por t to the L egisla
t11re. A rad ical ch ange in the m ethod of taxing st reet ra ilway 
corpo ratio ns is propo sed , a nd while municipal ownership of tracks 
is favored, p rivate ownership of equipm ent a nd car s is h eld to be 
preferable to m unicipal ma nagement of the entire street rail way 
busin ess. 

T he St. Lawrence P o wer Company, of Massena, N. Y ., has cer
tified to th e Secretary o f S tat e that th e wh ole amount of it s capi
l,il stock o f $6,000,000 has been paid in . Th e cert ifi cate is signed 
f11 1 th e ru mpan_y by \Villiam C . .Bane, p res ident , S. M. Gardner 
Stewart and C. } 1. Reese. 

A num ber o f bill s affecti ng str eet ra ilways have been introduced 
recently in the New Y ork Legislature. A mo ng these may be 
ment ion a b ill to com pel street railway com panies in cities o f 
the second class to g ive pa ssengers wh o are compell ed to stand 
wh il e a car goes fi ve o r m ore blocks t ickets ent itling them to an
oth er ride . On e to com pel all rai lroad companies in the Borough 
of Manhattan , o perati ng by cable or elec tr icity, to have two co n
ductors o n every car between the h ours of 6 A . M. and 9 A . M ., 
12 noon and 2 P. NI. , a nd 4 P. M. and 8 P . M . O ne of the eon
d1.1ctors to be quali fied to act as m o to rm an. A penalty o f $25 per 
car is provided for any violat io n of the law. A n oth er provides 
that all ea r s on a lin e of rai lroad in New York City running less 
than the en tire leng th of the road a re t o have a sign on them 
showing their fi nal destinatio n, and in case there is no snch sign 
to run to the end of the lin e. A penalty of ~1 00 is provided fo r 
any viola t ion of th is act. 

Foreign Notes 

The to wn co uncil of Llanclu dno, W ales, h as under con sidera

tion th e granti ng of r ights of way to the Great Orme Electric 
Tramway. E . W . Johnson represents the promoters o f thi s road. 

An electric ra il way, t o run from Flamborough to Budli11 gton , 

Engla nd , is under con siderat ion , a nd th e pro spect s are that a 
fra nchi se wi ll be granted. 

Lightning, of Lond on, prints the foll owin g : "The Corporatio n 
of H ull , E ng land, is taking up th e tramway qu estion in ea rn est. 
P owers to bo rrow £270,000 on tramways account ar e to be 
sought , and a tender has been conditionally placed with Si em en s 
Bros. & Co., at £42,228, fo r th e equi pment of a n electric lin e. 
T hi s is no do ubt the beg innin g of a big municipal syst em o f 
electric tract ion." 

T he Town Council of Beaumari s, W ales, r ecently too k up th e 
subj ect o f th e p ro posed electric tram way from Beaumaris to 
Ll anfa ir. L ocal option seem s t o be in favo r of the project, but 
further di scussion was postponed until April. Theophilus Row
lands, of Anglesea, Wales, is the chief mover in the new scheme. 
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A t a recent conference between the Tramways an d the Ligh ti n g 

·Committees, held to consider the proposals of A. B. Holmes, the 

c ity elec t rical en g in eer, fo r erectin g a new power hou se so as to 

•deal wi th the coming de mands fo r elect ric traction , street light

-i n g a nd m ach ine dri vin g, th e p lans were referred to Dr. Hopkin

son fo r repo rt. 

T he joint report of l\Ir. Blackman a nd of gas engineer on ex

ten din g th e electri c suppl y to the west end of Aberdeen ha s been 

s ubmit ted to Prof. Ke nnedy for h is o pinion. To deal with this 

d istant part of the c ity it will be necessary either to build a gen

e rat in g station on th e spot or to install a high-tension plant at the 

existing works, a nd in view of the probable introduction before 

long of elect r ic traction , Mr. Blackbu rn th inks that a high -tension 
cor,t inuous-current sys tem would be most suitable. 

T he l\Iun icipal Cou ncil of Grenoble, France, has had under con
-sideratio n for som e time the question of awarding franchises for 

-electri c railways p resented by the Grenoble E lectric Tramway 

C ompany. A dec isio n has just been anno unced in favor of gr;\nt

ing franchi ses, wh ich include four city li nes and two suburl;,an 

Jines. 

Th e tramway mi leage in Hamburgh is now 188 km. , all of 

w hich was installed by the U n ion E lekt ricitats Gesellschaft. 

T he ''Elektrotechnische Zeit sch r ift," of Berlin, for Jan. 6, prints 

som e very interest ing stat ist ics concerni n g the street railways of 

Germ any. T he paper g ives the fo ll owing table, showing the 

g rowth in th e number of towns in that country in which electric 

t ram ways have been built. 

N umber of towns in wh ich tramways were in operation: 

Y ear. 

1891 
1892 
1893 
1894 
1895 
1896 
1897 

3 
5 

. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l l 

.................................................... 20 

.................................................... 32 

· · · · · · · · · · · · · · · · · · · · · · · · · ... · · · · · · · · · · · · · · · · · · · · · · · · 44 
(Sep tember) ....................................... 56 

In addition to the fi fty-six towns given for Septem ber of last 

year , th ere wer e thirty- four o ther towns at the beginnin g of that 

month where electric tramways wer e either in progress or fi nally 

dec ided upo n, while in thirty other town s exten sion s of existing 

lin es wer e either bein g carried out or were projected. A t the close 

of 1897 eig ht of the lines p rom oted in the thirty-four towns in 

q uestio n h ad been compl eted , so that o n J an . 1, 1898, no less th an 

s i}\. ty-four town s were in possessio n o f electri c t ramways. On 

Sept. 1, 1897, th ere wer e in opera tion 840 mil es of tramways, 2,255 
m otor cars and 1,6o1 trail cars. The to tal capacity of all t he pow

er sta tion s require to opera te th is mil eag e is about 24,920 k.w. 

A stan dard gage electric ra ilway has been built from the t own 

of T rossi ngen in Germany to th e ra ilway station bearin g tha t 

nam e, a di stance of 2.8 mil es, with no gradient exceeding 3 pe r 

cent . Accordin g t o the "Elektrotechni sche Zeit schrift" the power 

house will conta in two K ortin g gas en g in es, each of roo h.p ., two 

7S h .p. dynam os, and a battery of 300 cell s, fo r the railway service , 

a nd two m o re d ynamos and a ba ttery o f 124 cell s, fo r th e suppl y 

o f light and power in the Trossingen di strict. Th ere will be two 

moto r ca rs, each equipped with two 40 h.p . m otors. I t is expected 

that the rai lway will be opened in S eptember. 

The " Electric Engineer," o f L ondon , prin ts th e fo llowing: T h e 
Wann See Railway, for which there was lately issued a p ri ze com 

pe tit ion fo r p roposals to ena bl e the in c reased t raffic to be coped 

with , is to be wo rk ed by electricity if the trial s now to be made 

a re successfu l. T he line , which is about 7½ miles long, is be

tween Berli n and Zchl endo rf. Th e trial train is expected to make 

fifteen dou ble journeys per day with a load of 210 ton s. The cur

rent is to be conducted to the train by a special conductor rail 

l ft. above the edge of the running rail s. The condu ctor rails will 
be carried upon in sulators placed four or five yards apart. The 

latter wi ll be fixed upon wooden saddles, whi ch will be firmly at

tached to the ends of th e sleepers. The return current will pass 

through the running rail s. The compressed-air brake now in use 

is to be retained; the a ir wi ll be pumped by electromotors, but 

trials will also be made with an elec trical brake. Th e lin e current 

will be used to light th e carriages. Accu mulat ors on the cars will 

be employed to prevent extreme fluctuations in the light. 

The following extract from th e pres idential address of J ohn S. 

Raworth, president of the Northern Society of Electrical Engi

neers of England, will be of intere st: "Th e total mileage of elec

trically-worked tramways in Great Britain is now 93. The pro

jected lines, however, amount to no less than .140 miles in length, 

and the capital required for their equipment will certainly not be 

less than £3,000,000. But even thi s large amount of prospective 

business represents only the beginning of the demand. Very soon 

horse tract ion will be superseded by electricity on the whole moo 

miles of tramway now existing; and in addition to this, London 

wi ll be ho neycombed with subterranean electric railways, and pro

vincial towns will adopt systems of surface tramways far more 

elaborate and extensive than those which now exist, even if they 

have to widen their streets to accommodatethem. There is already 

sufficient indication of what is coming in the attitude of Manches

ter, Leeds, Sheffiel d a nd Glasgow. The fact is, that electric trams 

pay both the owner and the u ser; wherever they run no one can 

afford to walk, except for exercise, for the saving of time is enor

mous. Even in England, where the eight-mile-an-hour rule is 

in fo rce, there does not appear to be any d ifficulty in getting over 
thc- ground." 

-----➔••-----

New Equipments for New York 

During the last month the Metropolita n Street Railway Com
pany, of New York awarded a number of important contracts for 
rolling stock for its new conduit line, rapidly approaching com
pletion. It is understood that the order for cars was given to the 
John Stephenson Company and the J . G. Brill Company, that the 
truck order was- awarded the Peckham Truck Company and the 
J. G. Brill Company, and that for the motors was given the 
General E lectric Company. The E. P. Allis Company was also 
awarded an order for six 4000 h.p. engines. 

Electrical Exhibition in New York 

T he Electri cal Exh ibi ti on Company, which is conducting the 
electrical and kind red industries exhibition to be held at Madison 
Squar e Garden , New York, in May, 1898, reports that over 100 

companies th roughout the country have signified their intention 
to make ex hi b its at the next show. Thi s number is more than 
five t imes as great as the number that had been secured at a 
correspon di n g per iod before th e last show. 

Some nry interestin g exhibits in electric rai lway work will 
be m ade at l\T adi son Square Garden, including several ingenious 
m eth o ds of perfectin g th e conduit electric and thi rd-rail systems. 
A m ong these will be a n operative exhibition consisti ng of a sec
t io n of conduit electric road, with yokes, tracks, etc., blocked up 
abm·e the floor of the ex h ibition ha ll , showin g the method of 
picking up the current. etc. T h is will be a compl ete reproduc
tion of a sect ion o f the syste m as in use o n Mad ison Aven ue, New 
York, with one of the new cars in actua l operat ion. T h is exhibi
tion will be made, in add it ion to th eir d isp lays, by the J ohn 
Stephenson Com pany, L td ., Peckh am l\Iotor Truck and \Vheel 
Company, \Valker Compa ny, Gold Car Heating Company and 
other compan ies wh o fu rnish supplies an d materia l in connection 
with th is class of wor k. 
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The Manufacture of Air Brakes 

That the popularity o f air brakes in steam railroad service prom
ises to be repeated in the electric railway field seems to be indi
cated by the comparatively large number of brake equipments 
which the factories devoted to their construction are putting on 
the market. The application of these brakes has naturally been 
made first to heavy interurban and elevated railroad cars, where 
the inefficiency of the ordinary hand brake is most clearly appar
ent, but other companies are investigating the subject, and a con
siderable number of them have already declared themselves in fa
vo r of a power brake. 

FIG. 1,-MACHINE SHOP 

FIG. 3.-ARMI\TURE ROLM 

'.1. h e accompanying en g rav ings were taken in the sh ops and o f 
the apparatus of the Christensen Engineering Company, and g ive 
a good idea of the facilities possessed by thi s company for manu
facturing, and of its latest type of independent motor-driven com
pressor brake system. The output of the company's shops, which 
a re in Milwaukee, is three independent motor equipments and 7 
axle-driven equipments a day. The company manufactures in its 
own shops all its apparatus, including the electric motors for driving 
the compressors in the independent system. These motors vary 
in capacity from 2 h p. to IO h.p., according to the size of the 
compressors. The details of the m a nufacture are under the direct 
supervision of N. A. Chri stensen, M. E , the inventor of the brake, 
who is an authority ,on all matte rs connec ted with this branch of 
electric railway serv ice. 1\fr. Christensen has had a long experience 
in electric railway a ir brakes, hav ing been engaged in their manu
facture since 1892, and much of th e success of the brakes which 
bear this name is due to hi s energy and mechanical skill. 

Fig I shows a view of the machine sh op, wh ere only a few of 
the machines of the entire plant a re shown. This machine shop 

vccupies a space of about 120 ft. x 60 ft . Fig 2 shows the assem
bling department, with a capacity of assembling eighteen sets of 
apparatus at a time. This room measures 100 ft. x 40 ft, and the 
machines shown in the engraving are some intended for use on 
the Alley Elevated Electric Line of Chicago. 

Fig. 3 gives a view of the armature department, and .c<' ig. 4 the 
testing room. These two departments, with the pattern shop and 
offices of the company, are on the second floor of the building. 
The testing room is fitted for thoroughly testing all the compres
sors, engineers' valves and other parts of the apparatus. 

A thorough test is made of each individual motor compressor, 
both for capacity in free air per minute, for current consumed 
and for temperature of both armature and fields, as well as for 

FIG. 2.-ASSEMBLING DEPARTMENT 

FIG 4 -TESTING ROOM 

speed. Each compressor has its own number, .,~r1 ., rr,•••• nc ..,,rnd
ing test sheet is filled out showing all the particulars of the test 
These test sh eets are kept o n file and give a complete record of 
the machines from which they are taken. All of the motors are 
tested with current of 550 volts, and all of the cylinders, pipes, 
Yalves, etc., with an air pressure of 90 lbs. per sq. in. This 90 lbs. 
pressure is that g enerally used in the main reservoir of the auto
matic air brake system, but for the straight air system the pressure 
usually employed is 70 lbs. per sq. in. In this room the automatic 
controller s are also tested and set The company'~ controller is 
brought down to the simplest possible construction and has been 
found to be reliable under all circumstances of rl""' regardless of 
temperature or other exterior causes. It is so arranged that when 
the maximum pressure is reached the motor is stopped, and when 
the minimum pressure is reached the motor is started. The action 
of the controller is without resistance, and the arc caused by the 
breaking of the circuit is ·extinguished by an air blast which is di
rected against the arc at the right moment with the full force of 
the pressure in the main reservoir. The variation between the 
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maximum and minimum pressure is from 8 to IO lbs. The solution 
of the problem for making a successful automatic controller to 
work under th ese conditions has been one of the hardest encount
e red in working out this whole apparatus. 

Fig. 5 shows the independent motor compressor, type No. l, 

boxed in, a nd with forgings all in place, r eady t o bolt to the lower 
part of the car body. This box is about 21 ins. cube, and with mo
tor compressor and forging complete, weighs in the neig hborhood 
of 400 lbs. Fig. 6 shows the box of the motor compressor partly 
opened, when access is readily had to the a ir valves as well as to 
the commutator and brushes, s imply by doors which are eas ily 
opened a t any time with out taking the car over a pit. The at
tachment is sometim es made to the floor of the car a nd som etim es 
the motor compressor is placed on the plat form. The for mer 

. ., 

,,] 

- 1 

'!..'~,;~ 
FIG 6 -MOTOR COMPRESSOR WITH CASE OPEN 

FIG. 7.-COMPrtES,OR WITH MOTOR REMOVED 

·plan is used on the Alley L road of Chicago, the latter on the Met
ropolitan L and Lake Street L roads of Chicago, and, as a gen
eral rule , on interurban electric cars. 

Fig . 7 shows the motor compressor with the motor removed 
a nd the two single acting plungers, and the manner in which they 
are operated from the crank shaft by connecting rods is clearly 
illu strated. The interior part of this compressor case is partly 
filled with o il, by which all the moving parts of the compressor are 
constantly lubricated. The motor base, together with the gear 
case. fo rm s a complete enclosure for this , a nd thus not o nly se
c ures perfect lubrication at all times , but does away with the neces
sity of constant attention. As the oil in thi s case needs replenish
m ent o r renewal only at long interval s, it is introduced into the 
compressor through a fitting shown on the left hand side of this 
engraving. The aperture in this fitting is closed up by a screw 
plug. 

Fig. 8 shows the engineer's valve, piping and a ir gage, 
.as arranged in the vestibule of a car. In this instance the appara
tus shown is that used on the South Side Alley L in Chicago, 
for which this company is at present filling an order for 120 com
plete air brake equipments, arranged and adapted for the Sprague 
multiple unit system. 

Electric Headlights f~r Street Cars 

An electric headlight for street cars , embracing seve ral points of 
merit and some very distinctive feature s, is known as the "Syracu se 

changeable electric headlight. " It can be changed from o ne end of 
the car to the other without the sligh test trouble, so that but o ne 
headlight is required fo r each car. Th e set of headlights used on 
the winter ca rs can be changed to the summ er cars as easi ly as 
can the controller handles. Inexpensive electrically co nn ected 
rncket s are fas tened to th e dashboards without cutting, and by 
simply inserting the contact stem of th e headlight into either 
socket the la mp lights. T he manufacturers , Crouse-Hinds Electric 
Company, claim that an open and closed car can be equipped at 
less cost with these headlig hts than either car could be with fi xed 
li ghts, particula rly if the cars run either end front and require a 
light on either dash. In thi s case, the summer car and the win
ter car would , wit h fi xed li ghts, require two each, or four head
lig hts in a ll , whil e with the Syracuse changeabl e headlight, one 

FIG. 8.-VALVE ' 
AND PIPING 

~., rm~ ~ ~J 
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FIG 5-COM PRESSOR BOXED 

R::'.MOVABLE STRAINER 

NEW OIL FILTER 

h eadlight a nd four inexpensive sockets would meet th e same re
quirements. This company's goods are well spoken of, and the 
company reports that it is crowded with orders. 

----•··•-----
A New Principle in Oil Filters 

The accompanying illustration shows an oil filte r. which em
bodies a number of entirely new features , and which, it is claimed, 
will effect a ve ry large saving, both in waste o il and in the friction 
of eng ine bearings due to the use of gritty oil. The main purify
ing m edium employed in thi s filter is a low in itial h eat by ex
haust or live steam , which is admitted into the steam jacket at 
the left hand side, as will be seen from the cut. 

This filter is so arranged that it first thoroughly str ains the dirty 
o il and then all ows it to sett le. This settled oil is h eated to 150 

degs .. o r over, with a low initial heat of less than 200 degs., and 
is then passed, while st ill hot, through a suitable filtering me
dium. This purified oil is then run into a chamber to allow it to 
cool before using. The heat as applied to the oil after it has 
passed through the first straining material, thins it and makes it 
bright and clear, causing all wat er and h eavier impurities to be
come separated and precip itated on the bottom of the refining 
chamber, whence they are readily withdraw n through dirt faucets 
provided for that purpose. Thi s makes the apparatus practically 
self-cleanin g. 

After leaYin g th e heating chamber and ;:ia~sing through the sec-
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o nd filt ering mater ial, the oil comes fro m the apparatus in as near 
its o rig inal refin ed condit ion a s is possible to m ake it. Thi s filt er 
is known as the "Fam o us," a nd is mamuac tured by th e Famous 
F il te r Company. 

------·•-----New Combination Saw and Dado l\lachine 

In the accompanying ill ustration is shown a n ew combination 
saw and dado machine, wh ich h as hcen placed on the market by 
J. A. Fay & Company. T his machin e is des ig ned fo r u se in 
shops where light rippin g , cutt ing off , mi tering , groovin g and da-

SAW AND DADO MACHINE 

doing is done , and th e manufac turers think its construction, sim
plicity a nd the variety o f work it will per fo rm will commend it 
to every p ractical m ach ine o perator. 

T he frame is of iron , with complete sides and ends accu
rately planed at the joint s and securely bolted together. The 
t able is of iron planed perfectly true, a nd is 48 ins. x 36 ins. It is 
made in two section s, being div ided a t the saw line. The sect ion 
at the left h and is g ibbecl to the frame and slides to and fro m the 
saw, be in g operated by the lever a t the operator' s h and. This 
permits the use of h eads of special saws fo r cuttin g g ra in s or 
g roove s of vario us widths. A hand wh eel and screw below this 
lever serve as a sto p fo r always bring in g the table to a dete r
minate poin t. 

Extens i ve l l ountain Electric Road in 
Switzerland 

An important mountain railway, to be equipped with electric 
power is now being built by Brown, BoYeri & Company, at Zer-

a bout 3,500,000 fr. O n account of the g rades the Abt rack system,, 
will be employed. 

\ ,Yater power will be used to ge nerate the current , and will be
furni shed by two 250 h.p. turbines, which will operate under a.. 
h ead of a bout 100 m. The gen erators, which will be built by 
Brown, Boveri & Company, will have twelve poles, and will sup
ply a 5,400 volt current , with forty cycl es per second. This volt
age will be ,r educed to about 540 vo lts on the trolley wire. 

T he two trolley wires will be eight m.m . in diam eter, and placed . 
fo r ty c.m . apart. Each o f the electri c locomoti\·es, of which there 
will be t wo, will weigh about 10.5 tonn es, and each will be 
equipped with two 3-phase m o to rs. Th e m otors will be-
geared down to the rack in the ratio of 12 to r , a nd the locomo
tive will have a speed of seven k. m . pe r hour. Each train will 
con sist of one locom otive, one closed car and one open car, the· 
forme r h olding six ty a nd the lat te r fifty per sons. Both cars and ' 
locom otives are well equipped with b rakes and safety devices. 

1...' Novel Truck at Atlanta 

The accompanyin g engraving s show a ca r and truck recently 
built at the sh ops of the Atlanta Railway Company. As will be · 
seen, th e t ruck is con structed upon o rig inal plan s. The principal 
fea tures o f it are its simplicity and low cost of construc tion. As . 
will be seen, two m oto rs ar e u sed. The wh eels bein g close to-

~~~ ..... -...q;,;u1~~~t==:a~ -......... .._._".:' 
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FIG. 1.- NOVEL TRUCK-ATLANTA 

gether, the truck can turn between the sill s of th e car, thereby
bring in g the b ody within on e st ep of the g round. The- motor 
fram e is used fo r supporting the car body, doin g away with the
necess ity of an outside truck fram e. The equipm ent has been 
in service for abo ut fi ve m onths, and has given the best of satis
faction. 

T he t ruck was de sig ned by F rank Zimm erma n, superinten- 
dent of the Atlan ta Ra ilway Company. M r. Zimmerman has.. 

CAR AND TRUCK-ATLANTA 

matt, to afford access to the Gornerg rat. T he track was nearly 
completed last fall , wh en the win ter put a sto p to further con
structi on , but it is thought car s will be in operation by July r, 
1898. T h e fact that th e th ree-phase system is to be u sed adds to the 
inte rest of the installation . The line will have a t otal length of 
9.2 k. m ., in which space it will rise I ,600 m ., and it s cost will be 

had a long electrical experience. He was connected at one time 
with the Sprague Electric & Motor Company. He was after-
wards with the \Vestinghonse Electric & Manufacturing Com
pany and with the Detroit Electrical Works, with which company· 
he remained until August, 1895, when he accepted the position 
with the Atlanta Railway Company, which he now holds. 
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" Metropolitan Special " High Speed Electric 
Truck 

The demand in New York for a very substantial truck for extra 
long high-speed ca rs induced the Peckham Truck Company to 
build the spec ial trnck shown in Fig. r. The trnck has proved 
so successful as to warrant the belief that it will be equally de
sirable where similar conditions of weight of car body and speed 
are encountered. Th e design differs in a number of points from 
the other models of Mr. Peckham, as will be seen by a study of 
the accompanying en gravings. 

The side frames are the same cantil ever truss construction as is 

New Lighting Plant in Boston 

The Boston Electric Lig ht Company h as concl uded a contract 
with the General Elec tri c Company fo r the equipment of its large 
generating station now in course of erectio n. Up to the present 
time the Boston Electric Light Company has operated a number 
of stations throughout Bosto n. T wo of these, however, have re
cently been abandone<l to make way for the new railroad stations 
now being built and the company has, therefo re, decided to con
solidate all the small station s into one mamm oth generating plant 
to be erected in South Bosto n. 

The system will involve the u se of the three-phase alternating 

FIG. 1.-" METROPOLITAN SPECIAL " TRUCK FOR CONDUIT ROADS 

used in all Peckham cantilever trucks, but they are made of extra 
strong com,truction; the pedestals and side bars al so are h eavier, 
and additional upr ight posts are used to tie the upper and lower 
members of the si de frames together. 

To prevent osci llation at high speed the end extensions of the 
truck are fitt ed with two under tension springs, with doubl e check 
nuts, which can be so adj usted as to take up the lo st motion of 
the spira l springs, both upper and lower, and hold the truck and 
car body attached thereto steady, and prevent their teetering. 
By securing the car body firmly and flexibly to the truck by this 
arrangement of the springs any tendency to oscillate is counter
balanced by the weight of the motors, wheels and axles, as eith er 
end of the car body can rise or fall o nly about the nearer car axle 
as a fulcrum. 

To strengthen the truck fr ames and keep them in alignment the 

current, selected on account o f its g reater fl ex ibility, and the fact 
that by it s u se the value of the present di stributing system will not 
be diminished. Th e dynamos will be four in number, each of 
r,500 k.w., with a re serve capacity of 50 per cent , g iving a total 
output of 12,000 h.p. They will be of r evolving fi eld type, a typ~ 
adopted to permit a high Yoltage to be taken directly from the 
dynamos to the wires without th e u se o f tran sform ers to increase. 
the pressure. The revolving fi eld on each dynamo will be mount
ed on the shaft of an eng ine, and the voltage of the generated 
current will be 2200 volts. To excite these dynamos~ two smaller 
ones, each of 100 h.p. , will each be driven by a synchronous motor. 
In addition eighteen large synchronous motors, each of 200 h.p., 
will drive thirty-six arc lighting machines. Each motor will be se1 
between two Brush 125 light arc dynamos, the shaft of the motor 
a rmature being extended to become the shaft of the armature oi 

FIG 2 - " METROPOLITAN SPECIAL" TRUCK FOR TROLLEY ROADS 

center of the truck is provided with a cross brace, having a 
center member and two side braces so attached to each other and 
to the side frames of the truck that it relieves the truck frame 
from the lateral strain and keeps it strictly in line with the car 
body and the track. The construction of this center brace is 
varied to suit the diffe rent condit ion s of electric service. For 
overhead troll ey cars the brace is made as shown in Fig. 2, with a 
center cross-bar, an ci for electric conduit system the brace is made 
as shown in Fig. I, so as to leave a n open space in tfle center for 
the r emoval of the electri c plow. The streng th of the brace is 
practically the sam e in both constructions, h owever. Where the · 
electric conduit system is u sed the lower members of the side 
frame are provided with a support for the electric plow, consisting 
o f angl e bars riveted firmly to the inside of the low er m ember s 
of the side frame. 

One hundred and fifty of these trucks are running on the Madi
so n Avenue line of the Metropolitan Street Railway Company, of 
New York, under box cars 22 ft . long in body and JI ft. long over 
platforms. These cars ride easily without any perceptibl e oscilla
tion , although the speed at which the ca rs run through the tun
nel is often as high as 20 miles an hour. 

The Peckham Truck Company guarantees these trucks to han
dle 20 ft. and 22 ft. closed cars and 30 ft. and 32 ft. open cars on 
good track at a speed of 25 miles an hoi.ir without osci llation. 

the arc dynamos. The power tran smission for this arc lighting 
plant , th erefore, will be confin ed to th e width of the dynamo room. 
If thi s system were not employed small engines wuuld have to be 
used, whereas, by the m ethod selected, only the large main en
gines will be employed. 

For the power ci r cuits, that is, for the stationary motors, two 
rotary converter s, each of 500 k. w., or 650 h.p., are incl uded in the 
contract. These will take the th ree-phase alternating current and 
convert it into d irect current at about 550 volts. F o r the incan
descent lighting system. th e three-phase current wires will simply 
b:: connected to the existing network, using the transform ers now 
in use. 

Important Decision Affecting Steam Users in 
the United States 

The Circuit Court of the U nited S tates for the Northern Dis
trict of New York made a decree on February 8, inj oining the 
Sherwood Manufacturing Company from infringing on the 
patents of the Union Boiler Tube Cleaner Company. 



Iu8 STREET RAILWAY JOURNAL. [VOL. XlV. No. 3. 

Equipment of the Brooklyn Elevated Railway, 
Brooklyn 

The Brooklyn Elevated Railroad Company, whose line is now 
being o perated by steam dummies, awarded a number of import
ant contracts on Feb. 23 for the eq uipment of it s lines by elec
tric po wer. The president of the company also stated that th e 
structure of the company would be immediately extended to the 
Brooklyn termina l of the N ew York a nd Brooklyn Bridge, and 
connections would be made by which the car s would run across 
the bridge. as agreed with the bridge trustees. 

The Fifth Avenue line is the first which wi ll be equipped. The 
first o rd er calls for twelve mo to r car s, each to be equipped with 
four ·walker So h .p. motors; later other cars will be ordered until 
the road is entirely equipp_ed. The Sprague Multipolar U nit sys
tem will be u sed, a nd the third rail m ethod of taking current , 
as in u se on the Chicago roads, will be empl oyed. 

The new cars will be built by the P ull man Car Company, and 
wi ll be equipped with Chri sten sen air brakes. It is stated that 
power wi ll be tak en a t fi rst fro m the stations of th e Brooklyn 
Height s R ailroad Company until the company's p lans for it s own 
power sta tion has been settl ed upon. 

The motors were designed by S. H . Short, of the W alker Com
p,rny, especially for elevated railway ser vict, and will be 
built upon the lines of generato rs. The fra m e is cast entirely 
from th e best quality of soft steel, th e m agnetic rin g being circular 
111 for m a nd containin g fo ur la minated field mag nets with pole 
shoes. Each one of th e mag nets is wound with bar copper, in su
lated with asbestos, formi ng a perfect fire -proof coil. The motor 
fram e is divided o n a ho ri zo ntal plane, with the axle bearings and 
armature bearings carryi ng th e lower half, so that the lower half 
i., supported by the ax le and the truck bol ster, leavi ng the upper 
half of the magneti c fram e free to be removed from above, ex
posing the armature a nd th e who le interio r of the m otor. Th"e 
armature bearing s are held in pocket s cast in th e lower fram e 
of the machin e, and can be lifted o ut with the armature from 
above by mea ns of an overhead crane. The axle is arranged to 
pass th rough a tubu lar cavity cast in the motor fram e so that any 
oil whi ch may ooze fro m the axle bearings will run into this cavity 
and back into the oil well s, with no possib il ity of leaking into 
the in terio r of the motor. T he a rmature bearings are also ar
ranged in so lid cast iron boxes containing brasses, a nd arranged 
so that the o il which lubrica tes them returns imm ediately to the 
oil well s and does not creep o ut a lo ng the shaft a nd onto the 
moto r shell. The armature is hollow and provided wi th air ducts 
runnin g radially through the laminatio ns to insure perfect ven
til 2. ti on. Th e winding is mad e from bar copper, with o nly o ne 
turn for each commutato r bar. The modern practice of ve ry few 
slots is u sed in the armature. wi th fo ur inductors in each slo t , the 
insulatio n being entirely of mica, re ndering it a lso fire proof. 

'fhe fra me of the mo tor is left p racti cally o pen for complete ven
tilation, so that the heated air o n the interior of the m o tor can 
escape freely, thereby increasing the capacity of the moto r fo r 
sudden and heavy overloads. T he motor is so designed that it will 
not spark under any condit ions of load, and can take currents two 
or th ree times the n ormal current of th e m otor without damage 
t0 any part of the machine. 

Th e b ru sh holders a re provided with fo ur brush es each, h eld 
firmly in m ovable brass and bronze boxes, each box being con
nected direct ly with the terminals of th e brush hold ers by means 
of fl ex ible cables, so that the current is not permitted to pass 
through any m ov ing joints, which wo uld cause heating. The 
commutator bars are in sulated from the shell by mean s of contin
uo us m olded insulation made from pure mica. The commutator 
bars are made from drop forged copper of the purest quality. The 
current dens ity in the brush es is about 35 amps. per sq. in. , or 
about the sam e as is u sed on the latest types of generato r s. These 
machin es are so designed that they will run in practice a s cool as 
ordinary generators in th e station. The carrying ca_pacity of the 
copper used in the machine is very great, the resistance being 
reduced to a minimum, so that they are very effic ient for ve ry 
htavy oYerloads-a n ecessary requi rement for motors which have 
to start h eavy trains at sh ort intervals of time. 

The m otors are also provided with armature covers, which can 
be used' to cl ose the motors up tightly during the winter weather, 
when they will be required to run through snow. 

These m achines are built especially for elevated railway work, 
although they can be applied to heavy surface railways, such as 
branch lines of steam railways, many of which are now experi
menting in this line. A large number of these motors have also 
been ordered by the Metropolitan and West Side elevated rail 
ways in Chicago, where they are to be used in operating four-car 
trains. The Brooklyn motors are, however, of So h.p. each, while 
the Metropolitan motors are of 150 h.p. each. T he wheels used 
are 33 ins. in diameter, with steel ti res. 

These motors will be known as the "Short" elevated railway 
motors, from their designer, Sidney H. Short. Mr. Short, as our 
readers know, has g iven a great deal of attention and thought to 
the problems involved in the equipment and operation of elevated 
railways by electric power, and is regarded as an authority on this 
scbject. It is intere sting to note that Mr. Short's early figures 
and proposals for elevated railway equipment are almost identical
ly those which modern practice has shown to be the most desir
able. As far back as June, 1892, Mr. Short, at the r equest of the 
l\1 anhattan E levated Railway Company, subm itted to Col. F. K. 
Hain, then vice-president a nd general manager of that system, 
spec ifications and figures for the equipment of that line by elec
tric power. Basing his estimate upon the operatio n o f a five-car 
train , Mr. Short stated that an electric locomotive which would be 
required to operate 
the train on Third 
Avenue, from the 
Battery to 129th 
Street, m fo rty-
three minute s, 
sho uld be capable 
of working up to 
400 h.p., a nd that 
the average o f ef
ficiency of conver
sion from the en
gine in th e power 
hou se to the loco
m o t i v e wheels 
would be a bout 41 
per cent. He rec
ommended th e use 
of a third rail , of 
steel. and of the or
dinary T fo rm. car
rying about 6 in s. 
above the ties, and 
protected on eith er 
side by timber s; 
and fo r braking 

S. H. SHORT 

proposed an automatic elec tric mo tor <;:o mpressor, similar to that 
used o n the present system s. 

J\fr. S ho rt has been thoroughly identified with the development 
or electric ra ilways since it s infancy. H e was born in Columbus, 
0., in 1857, and was graduated from the O hio State University in 
1880. While in coll ege he invented and patented a long-d istance 
teleph one tran smitter, and an improved arc lamp. After g radua
tion he was appointed professor of physics and chemistry in Den
ver U niversity, and while in that city built, in 1885, hi s fir st elec
tric rai lway, which was a conduit line. In 1887 he returned to 
Columbu s and built a 2½-mile line in that city. He built another 
line in St. Louis in 1888, and in 1889 moved to Cleveland, where 
h e organized t•1e Short E lect ric Railway Company. After the 
practical abso!';_:>tion o f thi s company by the General Electric 
Com pany, he became assoc iated with the vValker Manufacturing 
Company, now the Walker Company, as it s vice-president and 
elec trical engineer, and his work is now well known in E urope as 
well a s America. 

A Complimentary Dinner 

F. S. Pearson, fo rmerly chief engineer o f the Metropolitan 
Street Railway Company, of New York, has recently resigned 
h is position for the purpose of taking a much-needed rest, and 
in order to show the esteem in which they held him, the employees 
of Mr. Pearson's department on F eb. 1 tendered a complimentary 
dinner to him at Delmonico's, at which nearly two hundred guests 
were p resent. M r. Pearson was presented with a loving-cup, a 
gold watch and chain and a diamond watch charm. Among the 
g uests p resent were William C. Whitney, H. H. Vreeland, presi
den t of th e company; H. S. Beattie, treasurer of the company; 
D. B. Hasbrouck, the vice-president; H. A. Robinson, the com
pany's counsel; M. G. Starrett, the assistant chief engineer, and a 
number of other officials. There were also guests from Philadel
phia, Bost o n, Steelton, Pa.; Syracuse, Montreal and Halifax, in
cluding W . L. E lkins, Jr. , of Philadelphia, and a delegation of 
Mr. Pearson's old associates in the West End Street Railroad 
Company, of Boston. 

Mr. Pearson is well known not only in this country, but in for
eign countries a s well, as an eminently successful and able engi
neer, and he holds the position of consulting engineer for about 
twenty companies at home and abroad. Mr. Pearson expects to 
make an extended trip through Europe, and will probably re
main in the south of France for some time. 
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Personals 

MR. S. F. GIVEN has assumed the management of the lines 
Df the Pennsylvania Traction Company, of Lancaster, Pa. 

MR. ALFRED WALLACE has resigned his position as super
intendent of the Columbia Electric Street Railway, Light & 
Power Company, of Columbia, S. C. 

MR. J . H. WILSON, pre sident and general manager of the 
Mobile Light & Railroad Company, of Mobile, A la .,_ spent a few 
days in New York during F ebruary. 

MR. G. W. KNOX has been appointed to the position of elec
trical engineer and engineer of construction of the Chicago City 
Railroad Company. 

MR. C. J. REILLY now h olds the position of superintendent 
of motive power in charge of both the cable and electric power 
stations of the Chicago City Railroad Company. 

MR. F. J. J. SLOAT, superintendent of the Akron, Bedford 
& Cleveland- Railroad Company, visited New York la st month. 
He stated that his company had recently installed some electric 
brakes. 

MR. W. M. HABLISTON has resigned his position as general 
manager of the Richmond Traction Company, of Richmond, Va. 
Mr. Habli ston will, however, retain his position as vice-president 
of the company. 

l\1R. A. E. WORSWICK, who has had charge of the electric . 
equipment of the Cape Town, South Africa, tramways, has left 
that place to supervise the electric equipment of the tramways 
in the City of l'v1ex ico. 

MR. F. H. FOWLER, of Springfield, Mass., has accepted the 
position of superintendent of the Washington & Great Falls Elec
tric Railway Company, of Washington, D. C. Mr. Fowler was 
formerly connected with the Bemis Car Box Company. 

MR. HENRY HOLGATE, until recently general manager of 
the Montreal, Park & Island .Kailway, has resigned that po sition 
and will go to Kingston, Jamaica, to take charge of the con struc
tion of the \Vest India Electric Railway Company. 

MR. JOHN HOWARD YARDLEY has resigned from the 
Philadelphia Car Wheel Company, and has associated him self 
with the Pennsylvania Car \Vheel Company, of Pittsburg, which 
he will represent in Philadelphia. J\Ir. Yardl ey is well acquainted 
with the street railway trade, in which he is popular. 

MR. AUGUST C. HEIDELBERG has been appointed assist
ant superintendent of the Chicago City Railroad Company. l\lr. 
Heidelberg has been connected with thi s road for three years as 
trackmaster, and will now have charge of all track and line de
partments, with supervision of barn foremen , inspectors, etc. 

MR. F. A. SCHEFFLER, who recently represented the Sterling 
Company in New York, is now general factory manager of the 
Sprague E lectric Company. Hi s h eadquarters are at the facto ry 
of the company at Watessing, near Bloon.field, N . J. Mr. Schef
fler is well eq uipped in both mechanical and electrical knowledge 
for h is present position from his long experience in the manu
facture of electrical apparatus with the Short Electric Railway 
Company, the Brush Electric Company and other companies. 

MR. GEORGE 0. NAGLE was r ecently promoted to the posi
tion of superintendent of the Chicago City Railroad Company. 
Mr. Nagle was born in Milton, Pa., Dec. 31 , 1868. He received 
his early education in Lima, 0. , moving to Chicago in 1886. 
Shortly after this h e entered the employ of the Chicago, Burling
ton & Quincy Railroad, first in the ticket auditor's office and later 
in the general auditor's office. In February, 1891, he entered the 
employ of the Chicago City Railroad Company as junior in the 
claim department. Six months later he was promoted to the po
sition of private secretary to the superi ntendent, which he h eld 
until appointed superintendent, on Jan. 18, 1898. 

MR. A. H. HA Y'N ARD, who was recently general manager 
of the Houston Electric Street Railway Company, of Houston, 
Tex., has accepted the position of engineer in charge of electrical 
construction in Buenos Ayres, Argentine Republic, for the sys
tem of railroads controlled in the city by Mr. Carlos Bright. 
Mr. Hayward ha s a high reputation as an electric railway man
ager in this country, and ha s been general manager of th e A ll en
town & Lehigh Valley Traction Company, Allentown, Pa.; the 
New Jersey Electric Railway, of Rutherford, N. J. , and recently 
of the Houston Electric Street Railwav. He sai led for Buenos 
Ayres, via the Etruria, on Feb. 19, and {vas married the same day. 
Mr: Hayward takes his bride with him to Buenos Ayre s. 

MR. THOMAS H. McLEAN has accepted the position of 
general manager of the T oledo Traction Company, of Toledo, 
Ohio. Mr. McLean has been president and general manager o f 
the street railway lines in the city of Mexico for the past two 

years, and has made an enviable record whil e holding this pos i
tion. He has introduced a number of new fe atures upon the sys
tem and has succeeded in greatly reducing the operat in g ex
pen~es as well as increasing the gross receipts. Mr. M cL ean is 
very well known throughout the United States as a n unusually 
successful general manager, and his many friend s will learn with 
pleasure that he will again take up his duti es in the United States. 
Mr. McLean will enter into his new position about April r. 

MR ERNEST WOODRUFF, formerly vice-pres ident and 
general manager of the Con solidated !::itreet Railway Company 
of Atlanta, Ga., has recently been elected pre sident of that com
pany, to fill the vacancy caused by the resignation of l\Ir. J oel 
Hurt. Mr. Woodruff has been connected with the Co n solidated 
Street Railway Company since 1893, and has served in the capac
ity of vice-president and general manager since that tim e. Th ough 
still a young man, Mr. Woodruff ha s had a long busin ess experi
ence. After graduating from the school s of Columbu s, Ga., hi s 
native place, he went into business with his fath er, and was fo r 
years actively connected with the management of the E mpire 
Flouring Mills of that city. Mr. \Voodruff, in hi s present posi
tion, is the highest executive officer of the seventy mil es of the 
Consolidated Street Railway system, which is o ne o f the fin es t 
street railway properties m the South. 

W. A. GASTON E WOODRUFF 

MR. HOWARD I. BETTIS, audi to r of di sbursement s of the 
Southern Railway, has r es ig ned t o take eff ect M arch 1, and will 
p ro bably re-enter the street r ailway bu siness. l\ i r. Bett is has 
been in the roadway, eng in eering, st ores and audit in g de part
ment s of large Easte rn and South ern steam roads fo r some yea r s. 
and has had about seven years' experi ence in street ra il road work. 
H e was with the Thomson- H ou st o n E lectri c Company in 1888 
in charge of their \ ~/est E nd Street Rai lway accounts, and ,,·hile 
there prepared a pamphlet o n " Class ification of Expenses for 
E lectric Railways," which had a large ci rculation and was adopted 
by several roads. Thi s " class ificatio n," sligh tly modified. was 
a ft erwards adopted as standard by th e American Street Rail\\ay 
Association at the A tlanta Co nyention. and later was the basis 
of such changes as were made by the New York State Board uf 
R ailroad Commiss ioners in prepa ring the new form oi reports 
to be made by the street railroad s in th e State. Mr. Bettis was 
general manager, ass istant secretary and treasurer of the .\tlanta 
Consolidated Street Railroad, and aud itor of the Paterson. P as
saic & Rutherford and the New J er~ey Electric Railroads. be
sides opening th e books, formul ating the system of accoun ts and 
auditing the accounts of several other roads . 

l\lR. WILLI A M ALEXANDER GA.STON, who has ju st b een 
elected president of B os to n E levated Ra il road Company , was born 
in Roxbury, l\Iay I , 1859. His ear ly educa tion wa s o b '.a in ed 
in private school s a nd in the Roxbury L atin School. H e 
wa" graduated fro m Haryard in th e class of 1880. and 
subsequently from the HarYa rd L aw School. A ft er admit
tance to the bar he began practice with hi s fath er a nd Charles 
L. B. vVhitn ey, entering into partnership with them Oct. 1, 

1883. Hi s present pa rtner is Frederick E. Sn o w, under the fi rm 
name of Gasto n & S now, who haYe a very large practice. H e i-, 
r egarded as one o f th e able st m embers of the Suffo lk bar, and 
has g iven much attention to corporation law. :Mr. Gaston is a 
di rect,1r o f th e Manufactu rrrs' National Bank and a trustee of th e 
proprietors of the Forest I-!ill s Cemetery: he is a m embrr o f a 
number o f clubs-the Somerset, the Puritan and th e Ath 1et ic 
Club of Boston, the Country Club of Brookline. the Commo
do re Club of Maine and o ther assoc iat ioPs. Ee was a m ernb ~r 
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of the staff of Governor William E . Russell. When th e Boston 
Elevated Railway was organized h e was elected its pres ident , 
which position he now holds, and the successful o rganization of 
this company is conceded to be due to him more than any other 
man. 

Obituary 

HENRY W . JOHNS died at his home at Park Hill, Yonkers, 
February 15, after an illness of several months. Mr. J ohn s was 
best known through hi s connection with the asbestos industry, of 
which he was a pioneer in this country. He was born in West 
Stockbridge, Ma ss., in 1857, and at an early ag e came to New 
York, engag ing for a short time in va rious lines of business before 
determining upon that which was to be hi s life work. In 1858, 
·whil e experimentin g with a view to perfec tin g a fire-proofing 
compound, he becam e aware of th e ex ist ence of asbestos, the 
indestructibl e, fibr ous mineral , at the tim e but little known out
side of laboratories and mineralog ical coll ec tions . From this 
tim e until h is death he work ed continuously at th e development 
of it s commercial u ses, and built up a bu siness of g reat magnitude 
based upon hi s num erous invention s. 

A man of great business sagacity and ability, of large informa
tion and pronounced views on public and commercial topic s, 
be neverth eless avoided public life. preferring to devote him self 
exclusiYely to his ch o sen field of accomplishment. Mr. J ohn s 
was president of the company bearing his name and of the J ohn s
Pratt Company of Hartford, and was at one time a director in 
tihe \ Vestern N ational Bank of N ew York. 

AMONG THE MANUFACTURERS 

lV. H. HOOPER has been appointed general agent in Chicago 
for th e Safe ty Car H eatin g and Lighting Company, of New 
York City. 1\fr. Hooper takes the place of George N. Terry, re
signed. 

THE EDISON DECORATIVE & MINIATURE LAMP 
DEPARTMENT, of Harrison , N . J ., has issued a new catalogue 
of the candelabra special seri es and battery lamps which it carries 
in stock. 

THE WESTE R N E L E CTRIC COMPA N Y, of Chicago, man
lilfactmes a ve ry superior di sc L e Clanch e porous cup cell,especially 
adapted for bell and annunciator work. Th e company makes the 
batteries compl ete o r furni shes th e porous cup without zinc or 
glass jar. 

THE BROWJ\' E LL CAR COM P AN Y , of St. L ouis, it is un
derstood, has resum ed operations. and will again do a general 
-rar buildin g busin ess. It is also under stood that Mr. Brownell has 
recently receiYed a cont ract fo r six ca rs from the Baltimore Con
solidated Railroad Company. 

\ V. P . SEGUINE, fo rm erly with J oel H . \ Voodman, has re
cently left thi s firm , and is now conn ected with th e Frost' s V e
neer Seatin g Company, Ltd., of New Y ork and Chicago. Mr. Se
guin e has a large bu siness acquaintance. and his many fri ends will 
wish him success in his new po sition. 

THE LO I\IB A RD WATER WHEE L GO V ERNOR COM
PAN Y, of Boston , Mass. , who supplied th e governors for the 
wheels of th e Butte, :Mont .. Power Company, who se plant near 
:Butte was described in our last is sue, call our attention to the fact 
that th e type of governors used a re th e " Standard," not the 
•·Stoddard. " 

THE CA :\IBRIA IRON COiVIPANY, of Philadelphia, Pa., 
has recently issued its new catalogue of gi rder rail s for street 
railway use. The catalogue is very tasteful and neat in appear
auce, and is devoted almost excl usively to fin e full page diagrams 
of rail sections. T his book will be found of g reat value to every
body interested in the purchase of steel rail s. 

C. K . KI NG. secretary of the O hio Brass Company of Mans
iield, 0. , who was in New York fo r a few days recently, reports 
that thu s far the year has brou ght hi s company more orders 
2nd inquirie s than was even anticipated in th e general revival of 
business. I t s factory was running full and the officers and sales
men are unsually busy for this time of year. 

WI L SON, THOMSON & COMPANY, of Brooklyn, have re
cently equipped the cars of the J\' orwalk Street Railway Company, 
of Norwalk, Conn. , with the Wil son patented trolley pole catcher. 
T he Norwalk Street Ra ilway Company has been testing this 
catch er fo r some time, and the decision to equip their cars with it 
speaks well fo r the sat isfact ion it is g iving. 

WENDELL. FAY & COMPANY, of New York, selling 
agents for th ~ Middlesex Company, of Lowell , Mass., report that 

th ey are doing a good business with street railway companies. 
Thi s company makes a specialty of furni shing a high-grade cloth 
of extra strength and fabric, expressly for making uniforms for 
police , fir e and street railway employees. 

EUGENE MUNSELL & COMPA NY, of New York and 
Chicago, importers and dealers in amber "mica," report a very 
gratifying demand for all their insulating specialties. The India 
" mica" is being used very largely by electrical manufacturers and 
st reet railway companies, bo th in thi s country and in Europe, on 
account of its being free from iron as well as it s high insulating 
qualiti es. 

THE NATIONAL ELASTIC NUT COMPANY, of Milwau
kee , held it s annual meeting on Jan. 27, and the following gentle
men were elec ted directors for the ensuing year, viz.: C. F. Ilsley, 
E. M. Spalding, J oshua Stark, T. L. Paine, John Campbell. The 
Board of Directors elec ted officers as follows: C. F. Ilsley, pres
iden t ; T. L. Paine, vice-president and general manager; John 
Campbell, sec retary and treasurer. 

THE EDWARD P. ALLIS COMPANY, of Milwaukee, re
cently secured an order for six 4000 h.p . eng in es for the Metropoli
tan Street R a il way of New York. Some idea of the size of this 
contract can be obtained from the fact that it will require 120 cars 
of 50,000 lbs. capac ity each to carry these engines to New York. 
The E dward P. Allis Company also recently secured a contract 
fo r one 1,000 h.p. eng in e to go to Berlin. 

TH E J AC.1{SON & SHARP COMPA:t\ {, of Wilmington, 
Del. , has recently made th e following shipments : One six-bench 
open car , to the U mtali Tramways, Limited, South Africa; thirty 
Jo-ft. open m otor car bodies, to Tramvias Electricas de Buenos 
Aires ; five 18-ft. 6 in s. cross sea t closed cars to the Syracuse & 
Suburban Railroad; also, two long double truck cars, 26 ft. 6 in. 
in body, to thi s same road. 

THE SARGENT COMPANY, of Chicago, has secured the 
order for furnishing the steel casti ngs and gears for the machin
ery of the Snow and Ice Transportation Company, which intends 
to build a railway over th e snow and ice fi eld to the Klondyke. 
T his order was secured by the Sargent Company on account of 
its abi lity to make prompt delivery, the time being a week less 
than that of any of their competito r s. 

THE SWARTS META L REFINING COMPANY, of Chi
cago, wishes to announce to the '-rade that it is not in any way 
connected with the Swarts I ro n & Metal Company, which re
cently sold out its business. Th e Swarts Metal Refining Com
pany takes pleasure in announcing that it is still doing business 
at it s old stand, and is ready to fill any orders that m ay be en
tru sted to it s care. 

THE PARTR IDGE CARBON COMPANY, of Sandusky, 
0., reports that its facto -y is exceedingly busy. The company 
ha s recently shipped an order of 19,000 street railway brushes to 
Antwerp , and it has on its books a large number of excellent or
ders from street railway companies at hom e and abroad. The 
Partridge Carbon Company aim s to produce only first-class 
goods at fair prices, and strives to ~iYe entire sati sfaction to 
every customer. 

S. C. STROCK, Bowling Green Building, New York City, 
is doing a particularly gratifying business, considering the season of 
the year. in manufacturing square and octagonal yellow pine poles. 
He makes a specialty of poles, from 25 ft. to 65 ft. , and over. Poles 
of thi s size are difficult to purchase, and street railway companies 
desiring them wi ll no doubt be glad to learn of a reliable firm that 
makes a spec ialty of thi s class of poles. Mr. Struck also reports 
a good trade in railroad ties, round poles, etc. 

TH E PAWTUCKET BRASS FOUNDRY, of Pawtucket, 
R. I. , has issued an exceptionally artistic and valuable catalogue 
of the electric railway supplies which it carries in stock. This 
company m akes a specialty of all necessary overhead appliances 
and in sulato rs, railway motor bearings, axle bearings, etc., and 
in add ition solicits orders for castings, under 1,000 lbs. in weight, 
in bronze, copper and brass. The company also casts in alumi
num, tin, zinc and lead. 

THE KEYSTONE ELECTRICAL INSTR UM ENT COM
PANY, of Philadelphia, has issued its catalogue for 1898, show
ing different types of electrical instruments which this firm manu
factures. These include switchboard and portable voltmeters, 
ammeters, wattmeters, ground detectors and other measuring in
struments. The Keystone instruments nave a world-wide reputa
tion for accuracy, constancy and durability, and are now in use in 
many of the leading power stations of the United States . . 

THE NEW YORK SWITCH & CROSSING COMPANY 
of Hoboken, N. J., has recently . published a very-tasteful--ca-ta.:. 
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Jogue, illustra tive of the va rious type s of rails and special work 
which it manufactures. A mong the former are shown all the 
standard sections in common use, a nd among the latter the latest 
ty pe of hardened centre work, as well as bolted-up frogs, rail 
ben ders and oth er track tools. Particulars are also given of the 
elec tri c auto matic switch manufactured by th e co111pany. 

THE OHIO BRASS COMPANY, of Mansfield , Ohio, reports 
that it is receiving a large number of orders daily for its emer
gency trolley wire splicer. This splicer has now been in use for 
some time and has successfully stood a number of very severe 
tests. The Ohio Brass Company has rece ived such a large num
ber of favorable reports from this splicer that it now feels justi
fied in heartily recomm ending it to all st reet railway compa nies, 
a nd fee ls confident that it will give entire satisfact ion wherever it 
is used. 

WENDELL & MAC DUFFIE, of N ew York City, Jtay e re
cently issued an unu sually complete cata logue of the machinery 
and supplies which they manufacture. The catalogue contains 
complete illustrations of all the different line s of goods which this 
company carries in stock, together with prices and description. 
T he catalogue is bound up with alternate blank pages io r notes, 
this lJeing a unique and valuable feature. This company report s 
an excellent business and thinks that the prospec t s for the com 
ing season are unu sually lJright. 

THE JOHNSON COMPANY, of L orain, 0., a nnounces that 
after three years' experi111entin g it has overcome the difficulties 
that were developed in electric welding. and that it is now rireparcd 
to resum e operation s in that field with the guarantee of the re 
sults. The company offers, first-a strono-er _joi nt with one that 
must be forever permanent; second, absolute conductivity and 
cure of elec trolysis; and. third, the cheapest continuous joint in 
the market. H. F. A. Kleinschmidt has been placed in charge 
of the department tha t will g ive its attention to thi s class of work. 

WARREN WEBSTER & COJ\IPANY, of Camden. N. J. , 
have recently issued a neat I dmphlet describing the "vVebster 
System" of low pressure steam heating. The operation of this 
system of heatingis based on the principle of the flow of steam and 
condensation from a pressure slightly above into a pressure slightly 
below that of the atmosphere, or into a partial vacuum , which has 
been effected throughout the supply pipes, radiatin ~ su rface a nd 
return pipes in advan ce of turning on the steam-which, when 
turned on, flows rapidly into the lower pressure. 

THE CENTRAL ELECfRIC COMPANY, of Chicago, Ill. , 
reports a very much increased demand fo r its variou s street rail
way products. This company carries a complete line of in sullac 
a nd armalac for the in sula tion of generators a nd motors for all 
kinds of high potential work. These two compounds are rapidly 
establi shin g a reputation for permanency and absolute reliability. 
The Central E lectric Company anticipates a very large business 
during th e coming season. The Central Electric Company is 
also prepared to furni sh from stock India or amber mica, cut or 
uncut, in rings, washers, or any other standard form, a specialty 
being made of standard shapes for commutators. 

D. W. RICHARDSON , of Standish, Mich., writes that he has 
on hand a large amount of hemlock and tamarack cross ties of 
excellent quality, as well as a good supply of cedar fe nce posts. 
Owing to the unfavorable ~vinter in many section s, it is believed 
that there will be a great shortage in the stock of cross ties, and it 
is the general opinion that most anything with "two faces on," as 
the lumber men express it, will pass along before Jun e, judging 
by what passes inspection at the presen t time. Mr. Richardson' s 
location in the h eart of th e lumlJer district gives asurance that 
his stock is of first quality. 

THE WARD LEONARD ELECTRIC COMPANY, of 
Bronxville, N. Y., has issued it s catalogue for 1898 of the cast 
iron outl et boxes which it manufactures. This company manu
factures these o utlet boxes in every desirable size and shape. and 
is prepared to turn out large orders at short notice. The Ward 
Leonard Electric Company has in stalied in New York City alone, 
durin g 1897, 81,000 of its boxes. Amon g the buildings in which 
these boxes are u sed may be mentioned the New York Life and 
Metropolitan Life Insurance Companies, the Manhattan Hotel, 
Columbia College buildings, the Waldorf-Astoria H otel, Amer
ican Tract _ Society Building, D elmonico' s and many others. 

PIER<ik & MILLER ENGINEERING COMPANY, of New 
York, r~.orts it is experiencing a very prosperous and rap
idly increasing busine ss, which is an indication of the general and 
permanent improvem ent of the conditions of business throu gh
out the country. This company is now executing o rders for en
gines, boilers and complete plants for u se throughout the U nited 
States, for the United States Government and o th er cu stomers, as 

well as for J apan, Mexico , Central a nd South A 111 eri ca. I ts high 
reputation as contracting engineers, gained by past exµerie nce, 
gi\·es it s es timates more than favorable consideration on the nu
merous large and important plants, orders for which are now 
pending. 

THE B. F. STURTEVANT COMPANY, of Boston, Mass., 
has recei\'ed a number of letters t estifying to the sati sfaction 
which its mechanical draft system is g ivin g. A mon g the letters 
receiYed is o ne from the Holyoke Street R ai lway Company, of 
Holyoke, l\iiass., dated Jan. 7, 1898, and reading as fo llows: 
"Speak in g from our experience with mechanical draft , it is time 
for a grand change all around, from costl y g reat ch imney s to what 
we find to be a more economical and better way, that of th e fa n 
process of furnishing prec isely the amount of draft requi red at all 
times and during all kinds of weather. The theory uf m echani
cal draft is correct, and what is bett er, th e practical u se of it is 
correct a nd saving in expense." 

THE HUNT A IR BRAKE CO::-..JPANY, of New K en sington, 
Pa ., havin g received numerous call s for a portable air compressor 
suitable for use in cleaning generators, moto rs, etc ., ha s placed 
upon the market an air compressor for thi s purpose, which, it is 
belieYed, will entirely m eet all requirement s. The apparatus is 
ca pable of di schargin g a steady a nd powerful jet or st ream of air, 
at the same time maintainin g a con stant ai r pressure of 30 lbs. in 
reservoir when using a 250-volt current. \Vith a hi gher voltage 
a higher pressure can be mainta ined in the reserYoir, with the 
o utl et valve wide open. Th e company is also pushing it s com
bined moto r compressor for heavy doubl e truck electric ca r s, 
and it s automatic axle compressor expressly design ed for use in 
braking trail cars. 

THE FALK l\IANlJFACTURING COMPANY, of Milwau
kee, \Vis. , report s that from present indications and orders to date 
it expects to do more business this season in track welding than 
it did during the fo ur preceding seasons. The company now has 
orders from cities all over the United States. About fo ur years 
ago the Falk Manufacturing Company cast welded a portion of 
th e trad::s of the N" ational R ailway Company's lines in St. Louis. 
These joints have been in constant service since that time and the 
officers of the National Railway Company state that the welded 
jo int s are giving entire satisfaction, and it is pruDable that this 
system of casting joints will be generally extended over the lines 
of th e company. This speaks well for the successiul operation of 
the Falk joint. 

THE Q. & C. CO1IPANY, of Chicago, Ill., manufacturers of 
railway special ti es, portabl e rail saws, track jacks, rail drill s, for 
both street and steam railways , h ave purchased the entire stock 
of th e Stanwood Manufacturing Company, and will continue the
manufacture of the popular steel car step, which is now in use 
on about 200 street railways, as well as on government vessels, 
etc. All inquiries or orders for the se goods should be addressed 
to this company. These goods will hereafter be known as the 
Q. & C.-Stanwood car step , and they will be made at the large 
and commodious factory of the Q. & C. Company. located 27 mil es. 
from Chicago, on the C. & E. I. Railway, at Chicago H eights, 
Ill. , the general offices of this company being at 700-709 \Vestern 
Union Building, Chicago. 

THE DORNER TRUCK AND l\IFG. COMPA NY is the 
name of a new company which has recently been formed in Cleve
land, Ohio, for the purpose of manufacturing railway trucks ex
clusively. The president o f the company is H enry A. D orner,. 
who is well known throughout the street rail way fi eld in con
nection with the Dorner & Dutton Company. Th e new com
pany's factory is located at the corn er of l\Iason and Belden 
Street s, in the old works of the Brush Electric Company. This 
fac tory is well adapted to the building of motor trucks. having 
a fin e machine, blacksmith a nd setting-up shop. I t is also equipped' 
with traveling crane s, and electricity is u sed for driving the differ
ent machine s. Railroad tracks in th e yard and a large boom 
cra ne g ive unusual facilitie s for loading and shipping trucks. 

THE MICA INSULATOR COMPANY, of 218 Water Street, 
New York, and u7-119 Lake Street, Chicago,: and 12 Camomil e· 
Street, London, reports a heavy increase in its volume of busi
ness. Many of the large manufacturers are using its "l\Iicanite"· 
segments in the construction of their generators and motors ex
clusively. The compa ny has made many valuable improvements. 
in its well-known insulation, "M icanite," a nd is, turning out a 
very fine commutator segment. It would be pleased to send a set 
of segments for any of the smaller machine s, as sampl es, to elec
trical manufacturers or repair concerns, who may make applica
tion. This company's M -I-C frict ion tape and "Empire" cloth 
are m eet ing with a large sa le. It is u sing it in the winding of 
fields an cl armature coils, and render the highest possible grade· 
of in sulation. 
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THE INTERNATIO N AL REGISTER COMPAN Y , of Chi
cago, has lately doubled the capacity of its factory, and although 
working its full forc e overtime, r epor ts that it is im-poss ible to 
keep up with the orders for its double register. This would seem 
to indicate that th is register is proving fully as popular with street 
railway managers as have the portable and single type . o f regis
ters manufact ured by thi s company. \Vith the new double regis
ter th e cash fare s and the transfers are registe red on separate 
totalizers, the fi gures of which are large enough to be seen from 
any poi nt in the car, and it is claim ed that it is absolutely impos
sible to "beat" these totalizers. T he present officers of the com
pany are : A. H. V/oodward. pres ident ; A. H. Englund, vice
p resident; \V. H. Brown, secretary and treasurer ;_ Charles E. 
P ratt, Superintendent. 

THE FISCHER P O WER & MACHINE COMPANY, of 
Pittsburgh , P a., reports r ecent sales of it s four-valve crank auto
matic en gine, as fo llows: N ewtown E lect ri c Light & Power Com 
pany, N ewtown, Pa., one 150 h.p.; The R eid & Barry Company, 
Passaic, N . J. , one 125 h.p. ; T he U nion T rac tion Company, P hil
adelphia, P a ., one 400 h.p.; Standard E lec tr ic Light , H eat & P ow
er Company, Avoca, Pa. , one 150 h .p.; J ersey Shore Electric Com
pany, J ersey Shore, P a., one 125 h .p.; I. C. Coch ran , fo r the Hol
land & L ak e Michigan Street Railway Company, Ch ester , Pa .. 
one 300 h .p.; A. Groetzinger & Son , Pittsburgh , P a. , one 125 h .p. ; 
Will iam H . K eech & Co. , Pittsburgh , Pa. , one 75 h.p. ; R och ester 
Tumbler Company, Roch es ter , Pa. , one 150 h .J:l. ; John T . Parker. 
N eedham, l\Iass. , one 100 h.p.; vVate rloo & Cedar Fall s Rapid 
Transit Company, \Vaterloo, Ia., one 350 h .p. ; I. J ackson & Bros., 
Pittsburgh, Pa., two 125 h .p. 

W . R. GA RTON, of Chicago, is the nam e of a n ew firm , with 
h eadquarters in the Ashland Block. M r. Garton has had a long 
experience in th e electric railway fi eld , and is well known through
out the country. H e was, until recently , manager of th e railway 
department of the Central E lectric Company_, of Chicago. Mr. 
Garton will represent the Garton-D aniels E lec tric Company, the 
Pittsburgh S teed H oll ow vVire Company, the M assachusetts 
Ch emical Com pany, th e R astor Carbon Rheo stat Company and 
a num ber of other Eastern firm s. Mr. Garton is a large stock
holder in a number of these compan ies. He will also h andle th e 
B. & S. dro p fo rge commutato r bars, and electrical railway sup
plies .in general, but will no t g ive any attention to minor supplies 
or repair parts. Mr. Garton will have the best wishes of his large 
circle of fr iends, and any o rders intru sted to his care will un
doubtedly have excellent att ention . 

J . A . F AY AN D EGAN COM P ANY , of Cincinnati, has it s 
Chicago bran ch in one of the fin est stores on South Canal Stree t, 
Chicago. The t racks of the P. C. C. & St. L. R . R. run directly 
in th e rear of these build ings, and make them a particularly fa 
vo rable loca tion for shipping and receiving g oods. T h e com
pany's sto res occupy Nos. 22, 24 and 26, and are mainta ined fo r 
the convenience of customers in N orthern Illinois, Wisconsin , 
Minnesota, Colo raclo , Iowa and Nevada. A full line of both 
J. A. F ay & Company and Egan Company machinery is car r ied 
at these sto res, so that parti es residing in th is ter rito ry sh ould 
write direct t o Chicago to save t ime. J . A . F ay & Com pany have 
recently issued a large poster , g ivin g in convenient fo rm for 
ready reference all of the pr incipal types of wood work ing m a
ch inery which the company m anufac tures. These include m a
chines fo r planing mills, sash , door and blind, furn itu re, cha ir, 
buggy, ca rr iage, wagon, spoke and wh eel fa ctories, pattern mak
ers, ca r shafts, etc. 

THE J . G. B R ILL COMPAN Y , of Philadelph ia, has issued a 
very neat circular g ivin g full description and several illustrations 
o f the Brill Perfect T ruck No. 27. T h is t ruck is designed express
ly fo r h igh speed, city, suburban and interurban service, and th e 
m anufac turer s claim that in its construction many of the diffic ult 
problem s of motor car building h ave been solved. In building 
t his truck the manufacturers h ave in troduced the following im
portant fea tures : The side thrust is abso rbed by a g reater width 
of sprin g base than usual. · This g reatly steadies the car when 
rounding curves, because it reduces the roll ing on the spri ng s, 
which is apt to happen when the elliptic s are close to each other. 
T he swing links, with the ir sp rings, are outside th e wheels, and 
cm.hion all side motion. Nearly all the weight is spring carried, 
a nd no un cush ion ed load comes on th e journal boxes. The load 
is perfectly equalized among the wheels, and is carried at the 
centre of the equalizer without the introduction of leverage 
again st springs. The catalogue contain s a . number of very val
uable letters from several street railway managers regarding the 
d urability and easy riding qualities of the Brill P erfect Truck. 

THE CHRISTENSEN ENGINEER ING COMPANY, of 
Milwaukee, Wis ., is doing an excellent business in the manufac
ture and sale of its air brakes for electric cars. The fine exhibit 

m ade by thi s company at Nigara Fall s attracted widespread at
tention, and the company is now receiving orders from a num
ber of m~nagers; who gave the system careful consideration at 
that time. The works at M ilwaukee are crowded with orders, 
and are w orking full time. The results secured on the South Side 
elevated . cars in Chicago have been mo st sati sfactory, and the 
company has now equippped between fifty and six ty of these cars. 
A m on g o ther roads whose car s the company h as equipped are 
the St. L ouis, Bellev ille & Suburban R a ilway Company of St. Louis, 
JVIo. ; the U nion Traction Company, o f A nderson, Ind. ; the N ew 
Paltz & Walkill Valley R ailroad Com pany, New P altz, N . Y., 
and the Cripple District Rail road Company of Cripple Creek, 
Col. That the brake m eets the commendat ion of steam railroad 
m anagers as well as street railroads, is shown by the fact that the 
company has also equipped with it s axle-driven brake the com
posite car of C. Peter Clark , Jr., of the New E ngland Railroad, 
described in a recent issue of the S treet Railway J ournal. 

T ETE W ALKE R COMPANY, of Cleveland, 0 ., has secured 
an order from the Standard Ligh t u. rower Company, of D allas, 
Tex as, for two alternators, one of 225 and the o ther of 325 k.w. 
capacity. They a re to be direct connected to Erie engines, and 
a re desig ned to run at 125 revol utions ner m inute. T he current 
will be two phase and 60 cycles. I n add ition to these the Walker 
Company will furn ish this company with two direct connected 
railway generato rs, of 225 and 235 k.w. capacity, r espectively. The 
\Valker Com pany is also b uilamg two alternating gen erato rs of 
250 k .w. capacity for the North Rive r E lectric L ight Power Com 
pany of N ew York City. T hey are to be of the belted type. 
T own send, R eed & Company, of St. Loui s, have purchased for 
the St. L ouis, Bellevi!l e & Suburban E lect ric Railway t wo 200 
k. w. direct connected Walker railway generators, besides eight 
double 10-S ra ilway equipm ents, with " S" controllers." O n the 
o ther side of the A tlant ic th e Gla5gow l\f unicipal Tramway will 
place a num ber o f Walker motors on its car s at an early date, 
while the elect r ic ra ilway of A lexandria, Egypt, will increase its 
present vValker plant by the addit ion of one 150 k.w. be lted gen
erator with switchboard, and fo ur double 3-N equipments. 

WAR REN WEBSTE R & CO :\f P A NY report the following 
contracts sin ce December, 1897, taken by various steam heating 
contracto rs: Gulf , Colorado & Santa Fe Rai lway Company, depot, 
T emple Stat ion, T ex.; ]VI. Gould 's Son 's fac tory, Newark, N. J .; 
H orne Building. P itt sburgh , P a.; A llen Coun ty Court H ouse, 
Fort \Vayne, Ind. ; Lane shoe fact ory, Brooklyn, N. Y.; Aroos
took Mills, Gardiner , l\f e.; Singer ~Ianufact uring Com pany, new 
fo undry, South Rend, I nd.; United States Apprai sers' ,varehouse, 
New York City ; N orton E m ery \ Vheel ComJJany, vVorcester, 
Mass.; Rambo & Reger, N orristown. Pa.; P. R . . R. Company, 
machine sh ops, Columbus, O . ; My stic Velvet M ills. Mystic, 
Conn.; New England K nitting Company, \ Vin sted, Conn.; Con
verse Building, Boston, Mas s. ; Steiner & Sons, Bradley Beach, 
N . J . ; Stohn & Son, J ersey City, N. J. ; annex to H ospital of 
North Texas I n sane A sylum , T errell , T ex.; R o th schild Building, 
205-207 Monroe Street, Chicago, Ill. ; J . G. Brill Company, Six ty
second Street and Woodland Avenue, Philadelphia, P a . ; Universal 
Loom Company, R eidville, :i\fass. ; Diamond P ortland Cement 
Company, Middle Branch , O.; Indiana State R eformatory , Jef
fer sonvi lle, I nd.; Charles Wolf & Company, Allentown, Pa. 

THE D ORNER & DUTTON CO M P ANY, of Cleveland, 0., 
has recently changed its name to The Van D orn & Dutton Com
pa ny. T his company m anufac tures a well-known line of trucks, 
g ears, track cleaner s, etc., and under it s new name will endeavor 
to merit the continued patronage of the street railway companies 
of the country. The offic ers of this company are now as follows: 
P resident, J . H. V an D orn, who is al so president of the Van 
D orn Iron Works Company; vice-pres ident, E. I. Leighton, pres
ident and general manage r of the Cleveland Punch & Shear 
Works ; secretary and treasurer , \ V. A . Dutton, who is well known 
a-; the gen eral sales agent of the orig inal Dorner & Dutton Man
ufac turing Co mpany, and the D orner & Dutton Company, and 
will have full charge of the sales department of the new company; 
di rectors, H . I-I. Hodell, proprietor of the Cleveland Galvanizing 
vV orks, and directo r of the Lake Shore Banking & Savings Com
pany, and Thomas Burton V an Dorn, engineer of the Van Dorn 
li on v\Torks Company. The V an Dorn & Dutton Company has 
secured the services of Frank Schneider, formerly with the Brush 
E lec tric Company and recently superintendent of the Sperry En
g ineering Company, who is well known as a thorough mechanic 
and desig ner, with a large experience in street railway work. Mr. 
Schneider will be superintendent of the truck and gear department 
of the new company. ·-

THE SARGENT COMPA NY, of Chicago, reports a very 
_large business in railway supplies during the p_ast few weeks, and 
states that orders for the new Diamond "S" shoe are coming in 
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rapidly. The shoe is manufactured of cast iron, with an insert of 
apanded steel, giviog great friction and long life to the sh oe, 
without injury to the tire. These shoes have been tested on a 
large number of railroads with uniform satisfaction, the result s of 
which are shown by the large number of orders on the company's 
book s. \V. D. Sargent, the vice-president a nd genera l manager of 
the Sargent Company, has just returned from E ngland and the 
Continent, where he has been engaged in introducing the Dia
mond "S" brake shoe. Notwithstanding the proverbial conserva
tism of foreign railway managers for American inventions, the 
merits of the shoe are so clear that several of the railroads in 
England are already using them, and the prospects for a large 
extension of this business are most flatt ering. The Sargent Com
pany ha s recently published the second volume in it s series on the 
Diamond ''S" brake shoe, giving the result s of the remarkable 
tests of the shoe, which were conducted on the brake shoe te sting 
machine at the shops of the ·westinghouse Air Brake Company 
at Wilmerding. Pa. The company will be pl eased to furni sh co pies 
of these pamphlets, together with result s of service test s, to all 
railroad men upon request. 

HENRYW. BULKLEY. engineer, of New York City, reports a 
number of recent orders for the "Bulkley'' co ndensers, among 
them being one from the United Verde Copper Company, of 
Jerome, Ariz. , for three condensers aggregating 1800 h .p. Mr. 
Bulkley is receiving a number of very fine t est imonial s regarding 
the satisfactory working of hi s conden ser, one of them from 
the \Yashburn & Moen l\Ian ufacturing Company, reading as fol
lows: "Referring to your letter of F eb. 12, in relation to Bulk
ley conden sers. \Vh en installing our plant here we put in six Bulk
ley condensers, all of which are connected with Porter-Allen 
engines. No. I engine, 3,000 h.p., cylinders, 40 ins. and 6o ins. X 
66 ins.: No. 2 engine, 2,000 h.p., cylinders, 40 ins. and 60 in s. X 48 

ins. ; No. 3 engin e, 1,500 h.p. , cylinders, 3 0 ins. and 52 in s. X 48 

ins.; No. 4 engine, 1,500 h.p., cylinders, 30 ins. and 52 ins. X 48 

ins.: No. 5 engine, 1,500 h.p., cylinders, 30 in s. and 52 in s. X 48 

ins.: No. 6 engine , 100 h.p., cylinders, n ½ in s. dia., 20 ins. stroke. 
We have been running all of the above eng ines for over six years 
and the Bulkley condensers have given u s no trouble whatever; 
in fact, we have not laid out one cent for repairs. We get a 
vacuum of from 26 ins. to 28 ins. \Ve cannot speak too highly 
of the Bulkley condensers and we not only have them in use 
here a t \Yaukegan, but have several at our \Vorcester works 
and all along the lin e they give I erfcct satisfaction, and we rec
ommend them to all parties who want to run their engines eco
nomically." 

TH E BERLIN IRON BRIDGE COMPANY, of East Ber
lin, Conn .. reports the following new construction in which its 
material will be used: The Boston Gas Light Company is erect
ing a new gas plant at Commercial Point, in the vicinity of Bos
ton. Thi s new plant consists of a building about 52 ft. wide and 
185 ft. long, having brick side walls and brick partition walls, di
viding the building into three distinct parts, made up of a gen
erator house, blower room and condenser room. No wood is 
used in the construction of the building, and it is absolutely fire 
proof. The floors are of steel throughout. The roof is covered 
with slate, supported on'5teel roof trusses and framing. The con
tract for furnishing and erecting the steel roof work complete was 
let to the Berlin Iron Bridge Company. The American Coffee 
Company, of Brooklyn, N. Y., is erecting a new power house in 
connection with its plant, which is about 70 ft. wide and 120 ft. 
long. The power house and boiler house have brick side wall 
construction and steel supports and roofing. Adjoining the boiler 
house is a coal bunker, about 20 ft. wide, which carries the supply 
of coal in a steel bin about 30 ft. above the ground. The whole 
plant ha s been designed with convenience and economy in view, 
and when constructed will be a complete plant, which can be eco
nomically operated. The contract for furnishing and erecting the 
steel framework of this building was also let to the Berlin Iron 
Bridge Company. M. C. Henry & Company, of New York City, 
are enlarging their plant and making some extensive improve
ments. Their new steel stone shed, which is about 50 ft. wide, is 
to be extended about 70 ft. in length. The metal work, which con
sists of the steel framework of the building, the covering upon 
the roof and sides, and the metal runway for traveling crane, is 
being furnished and erected by the Berlin Iron Bridge Company. 

THE GENERAL ELECTRIC COMPANY, of Schenectady, 
N. Y., is now building at its shops what is claimed to be the 
largest generator for electric traction work ever constructed. 
When finished it will be installed at the Logan Street Station 
of the Louisville Railway Company, Louisville, Ky. On account 
of· its large diameter the armature of this generator cannot be 
trahsported over the railroads in its complete state, either erect 

or on its side. Th e generator will, therefore, be assembled in 
Louisville. The completed machine will have 22 poles, an output 
of 2,400 k.w., or 3,000 h.p. , and will be driven at a speed of 
75 r.p.m. by a 4,000 h.p. engine, to be furnished by 
the Alli s Company. The generator will be constructed to 
stand an overload of about one-third, so that the capacity in case 
of emergencies may equal 3,200 k.w., or about 4,000 h.p. The 
principal dimension s of the machine wi ll be as follows: Diame
ter of fi eld fram e, 19 ft.; width of field frame, 4 ft. I in.; diameter 
of armature, 12 ft. 9 ins.; diameter of commutator, 9 ft. 8 ins.; di
ameter of shaft, 2 ft. 3 ins.; total weight of armature and com
mutator, 83,000 lbs.; width of armature, 5 ft.; width of commuta
tor, 21 in s.; total width of generator, 77 ins.; total weight of gen
erator complete, 174,000 lbs. Previous to the manufacture of this 
machine the large st generators constructed for electric railway 
work were those of 1,600 k.w. , or about 2,500 h.p., the first 
of which were used in the Intramural power house at the 
vVorld's Fair. Dynamos of the same enormous output have since 
been installed in Philadelphia, Boston and Chicago. Four are 
al so operating in the Kent Avenue station in Brooklyn. 
At present thi s power house contains the largest sin gle exhibit 
of moving machinery in Greater New York. In no other city of 
the State, with the exception of Niagara Fall, can 10,000 h.p. en
gines and dynamos be seen in almost constant daily operation. 

New Publications 

REFERENCE CATALOGUE TO THE SCIENTIFIC AME;RICAN SUPPLE
MENT. Published by Munn & Co., New York. 48 pages. 
This is an index to all the articles and subjects treated in the 

'• Scientific American Supplement" for the past year and will be 
found of value to anyone desiring to investigate a subject that has 
been discussed in this supplement. 
ALGEBRA MADE EASY. By Edwin J. Houston and A. E. Kennelly. 

Published by American Technical Book Company. 97 pages. 
This volume is prepared for the purpose of elucidating the 

mathematical formuh:e appearing in the pages of " Dynamo-Elec
tric Machinery" and" Polyphase Electric Currents," by Silvanus 
P. Thompson. 
POCKET ELECTRICAL DICTIONARY, By Edwin J. Houston. Pub

lished by American Technical Book Company, of New York. 
945 r,ages. Price, leather binding, $3 ; cloth binding, $2.50. 
This is the fourth edition of this extensive, popular and stand-

ard dictionary and contains over rr ,ooo words and about r 5,000 
definitions, including 6,000 new electrical words, terms and phrases 
that have come into use since 1894. This book is probably the most 
up-to-date, complete and reliable electrical dictionary ever pub
lished. 

THE AMERICAN ACCOUNTANT'S MANUAL, VOLUME I. Published 
by Broaker & Chapman of New York City. 210 pages. Price, 
$3. 
This book is compiled by Frank Broaker, State Examiner of 

Public Accountants of New York and president of the American 
Association of Public Accountants, and contains a large number of 
the examination questions prepared by the State Board of Examin
ers and expert public accountants appointed by the Board of Re
gents of the University of New York State. It also contains 
answers in concise form to these questions, further elucidated by 
the author's commentaries upon the technique and expression of 
modern accountancy. 

MUNICIPAL OWNERSHIP VS. PRIVA'l'E CORPORATIONS. By M. J. 
Francisco. Published by M. J. Francisco & Son, Rutland, Vt. 
160 pages. 
In this work the author presents a number of able arguments 

against the municipal ownership of lighting and street railway 
plants. Mr. Francisco, as president of the National Electric Light 
Association, was in a position to secure very valuable information 
along these lines from several official sources. He has also person
ally examined nearly all the munieipal plants in the United States 
and Europe and so is well qualified to speak on the financial results 
of their operation. The book contains legal and editorial opinions, 
table and cost of lights as furnished by private companies and 
municipal plants and also a list of municipal plants that have been 
sold or abandoned. 

-----•·•-----
Trade Catalogues 

MACHINERY AND SUPPLIES. Published by Wendell & l\IacDuffie, 
of New York. Illustrated. 

CAMBRIA STREET RAILS, Published by the Cambria Iron Com
pany of Philadelphia, Pa. Illustrated. 

PERFECT TRUCK No. 27. Published by the J. G. Brill Company, 
Philadelphia, Pa, Nineteen pages. Illustrated. 

OUTLET BOXES. Published by Ward Leonard Electric Company 
of Bronxville, N. Y. Twenty-seven pages. Illustrated. 
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CAT A LOGUE OF ELECTRIC RAILWAY SUPPLIES. 
Pawtucket Brass Foundry, Pawtucket, R . I. 
pages. I llustrated. 

Published by 
Thirty-three 

K EYSTONE INSTRUMENTS. Publish ed by the Keystone Electrical 
I nstrument Company, of P hiladelphia. T wenty-six pages. 
Illustrated. 

T H E W EBSTER SYSTEM OF Low P RESSURE STEA M H EATING. 
Published by Warren W ebster & Company, Camden, N. J. 
F ifteen pages. Illustrated. 

CATA LOGUE OF RATLW A Y APPLIANCES. P ublish ed by the New 
York S witch & Crossing Company , of H oboken , N. J . T hirty
seven pages. Illustrated . 

CANDELABRA SPECIAL SERIES AND BA'ITERY LAMPS. Published 
by Edison Decorative and Miniatu re Lamp Departm ent, H arri-
son, N. J. F orty-four pages. Illustrated. ' 

Lis t of Stree t Railway Patents Issu ed 

U.S. PATENTS ISSUED JAN. 18, 1898, TO FEB. 15, 1898, INCLUSIVE. 

JAN. 18. 

PORTABLE RAILROAD SwI'ICH.-Wm: Barton,( Mathiston, Miss. 
No. 597,38o. 

·ELECTRIC CAR BRAKE.-Constant F. de Redou, New York, N. Y. 
No. 597,432. 
I n a railway brak e, the magnet carried by the car and at each 

side of the latter , combined with a pivoted brake-arm carried from 
the end of each magnet and turning inward in line with the length 
of t he magnet , and a brake-shoe for contact with the rail carried by 
each of said brake-arms. 

E LECTRIC CAR BRAKE.-Constant F. de Redou, New York, N. Y. 
No. 597,433. 

.3 

2., 

Zl 

PAT. NO. 598,074 

TROLLEY CAR.-Jeremiah D. Hull, New York, N. Y. No. 597,467. 

ELECTROM ECHANICAL SWITCH OPERATING MECHANlSM.- Charles 
W. Squires, Springfield, Mass. No. 597, 472. 

CAR ' SIGNAL Al' D l?<DICATOR.- Alfred Trarnglini a nd E t tore Teti , 
P hiladelphia, Pa. No. 597,490. 

CONDUIT FOR ELECTRIC RAILWAVS.-Cyrus V. O!>born , Dayton , 
0. No. 597,508. 

ELECTRIC TROLLEY DEVICE. Custaf Valley, Johnstown , Pa. No. 
597,51 6. 

TROLLEY W HEEL.-Harry B. Sawyer, Chicago, Ill. No. 597,693. 

JAN, 25, 

RAIL Jo INT.-Charles R. Smith, Barnett, Ga. No. 597,789. 

ELECTRIC R AILWAY.-Eben C. Crocker, Bridgeport, Conn. No. 
597,799· 

EMERGENCY BRAKE FOR CARS.-Philip Casey, Jr., Paterson, N. J. 
No. 597,813. 

PAT. NO. 598,258 

TROLLEY.-George A. Hall, Portland, Me. No. 597,848. 

CAR FENDER.- Henry C. Spangler, H arrisburg, Pa. No. 597,864. 

FENDER FOR STREET CARS.-John F. Baker, Vincennes, Ind. 
No, 597,936. 

SAFETY FENDER FOR STREET CARS.-Wm. B. Heywood, Gualala, 
Cal. No. 598,067. 

AUTOMATI C CAR FENDER.-Wm. B Heywood and Wm. H. Hey• 
wcod, Gualala, Cal. No. 598,068. 

F EB. I. 

CAR TRUCK.-John A. Brill, Philadelphia, Pa. No. 598,074. 
A car truck having axle-box yokes, one arm of the yokes being 

movable, ~eans for fi_rmly holding.the movable arm of the yoke,. 
each of said arms havtng an extension and a cross-bar uniting the 
extensions, whereby the movable arm of the yoke and cross-bar
connected therewith may be moved out of the horizontal plane of 
the wheels. 

CONDUCTOR FOR ELECTRIC RAILWAYS.-George Rit~er, Stuttgart, 
Germany. No. 598,184. 

ROTARY MOTION TRANSMITTER FROM CAR AXLES.-John H. 
Whiting, Belvidere, Ill. No. 568,169. 

MECHA NISM FOR STARTING, STOPPING AND CONTROLLING SPEED· 
OF MOTORS OF E LECTRIC CARS.-Frank H. Foster, Brooklyn, 
N. Y . No. 598,199. 

PAT NO . 598,403 

CAR TRUCK.-Henry Tesseyman, Dayton, 0. ( assignor to the 
Barney & Smith Car Company. ) No. 598,258. 
I n a car truck, a truck transom, a movable pedestal attached 

to each end thereof and having extensions which form bearings for , 
the upper ends of helical springs carried in pockets movable be
t ween the side bars of the truck frame, a body bolster pivotally 
connected to said truck transom at the centre thereof and having a 
centre bearing thereon, side bearings at the end of said body bolster · 
and bearing plates below the same, said centre and said side bear
ings being in constant contact with their respective bearing plates • 

MAXIMUM TRACTION TRUCK.-Charles F. Ueberlacker, Kingston, 
N . Y. (assignor to the Peckham Motor Truck and Wheel Com
pany. ) No. 598,403. ~ 
I n a car truck the combination of front and rear wheels, pede-

stals, side beams connecting the pedestals on each side of the truck,. 
duplex end beams secured to opposite faces of the pedestals and 
projecting therefrom separated by approximately the thickness of 
t he pedestal , said end beams being connected across the truck by a 
duplex crossbeam the members of which are integral with said end1 
beams and are in contract with each other across the truck. 

R AILWAY CAR TRUCK.-John Taylor, Troy, N . Y. No. 598,449. 
The combination of the side bars of a truck frame and the 

hanger casting attacl1ed thereto and thereunder a t opposite sides. 
of the pedestal, having pairs of ears ; and the links hinged to said 
castings by a bolt transfixing said ears; with the spring having 
eyes on its ends hinged to the upper ends of said links. 

PAT NO . 598,449 

F EB. 8. 

FENDER OR GUARD FOR FR AMEWAY CARS.-John R. Seaton, . 
Cohoes, N. Y. No. 598,538. 

CAR F ENDER.-Anton Mazzanovitch, New York, N. Y. No. 598,-
637. 

SWITCHING APPA RATUS FOR STREET CARS -John G. Groshein 
and George L. Seaman, Cincinnati, 0. No. 508,705. 

VEHICLE FENDER.-William Clayton, St. Louis, Mo. No. 598,769. 

STEEL RAILWAY CAR.-Richard T. Barton, New Haven, Conn. 
No. 598,842. 

FEB. 15. 

TROLLEY,-Chas. H. Johnson, Elmhurst, Cal. No. 598,937. 

COMBINED TRACK AND WHEEL BRAKE.-William Timmis~/ ~itts-
burgh, Pa. No. 598,966. 

TROLLEY-POLE FOR OVERHEAD ELECTRIC RAILWAYS.-Joseph L. 
Walker, Louisville, Ky. No. 599,274. 

FENDER~FOR STREET CARS.-Henry W. Bodeman, San Francisco,.. 
Cal. · No. 599,281. 




