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THE SYSTEM OF THE ATLANTA RAPID TRANSIT COMPANY 

In 1890 a charter was procured fo r th e Atlanta & Chat­
tahoochee River Railway Company, by C. J erome S im­
mons, Dr. \V. A . Baker and T homas Moore, the intention 
being to build an electric street railway from Atlanta. Ga ., 
to the Chattahoochee River and p0ssibly to l\Iarietta. F ran­
chi ses were granted by the City Council in April, 1891, 
allowing the road to be constructed along certain streets 

1899 the company ,vas again reorganized under the same 
charter, changing its name to the Atlanta Rapid T ransit 
Company, and commenced constructing lines of road in the 
city of Atlanta. A t present the length of track consists of 
35.6 miles. In the reorganizat ion C. J erome Simmons con­
tinued as president , and H. lVI. A.tkinson, president of the 
Georgia E lectric Light Company, assumed the duties of 

THE GEORGIA ELECTRIC LIGHT COMPANY 'S PLANT WHICH FURNISHES POWER TO THE ATLANTA RAPID TRANSIT CO. 

i11 the city of At lanta. In July of the same year grading 
for the roadbed was beg-un and continued until that part 
of the work was completed, and about Oct. 1 the lav­
ing of the rail s was commenced and pract ically cornplet~d 
by April , I 892. On May 8, 1892, cars were first operated . 
T he road was then, in all , IO miles in leng th , costing $2rn,­
ooo to construct. 

In June, 1892, the company was org-anized under a new 
charter granted by the Legislature in 1889, and was then 
known as the Collin s Park & 11elt Railroad Company. In 

secretary and treasurer, Ford, Dacon & Davis, New York, 
being employed as engineers to plan and construct the sys­
tem. 

The lines as laid out have been chosen with great care 
and afford the most direct and quickest routes fo r the 
largest portion of the traffic. Terminating at parks or 
suburban towns they pass through the best residential and 
business di st ricts to a main trunk line which passes near 
the U nion Railroad station, and centrally through the entire 
shopping district. To complete the system many difficu lt ies 
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had to be overcome. Such evidences of public spirited 
liberali ty on the part of the ra il way company as the dona­
tion of $50,000 toward the building of a much-needed 
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LA YING SPECIAL WORK 

its system. T his, however, was not done without con­
tinued legal action, there having been up to the present 
da te thirteen injunctions secured and di sso lved, besides 

many suits and countersuits. 
T he main trunk line of the 

system connects the north and 
south half of Atl anta and crosses 
th e railroads over the new via­
duct, previously m entioned, 
which is now nearing comple­
tion. Th e bid fo r the construc­
tion of thi s viaduct, not including 
the part over the railroads for 
which the steam railroads them­
selves pay, was $49,000, so that 
the city of A tlanta gained a 
much-needed public improve­
ment as well as a remainder of 

viaduct over a da ngerous grade 
crossing , paym eri.t of taxes on a 
fa ir valuation of its fra nchises, 
and promises of improvement in 
service and equipment which 
have been rig idly adhered to in 
the smallest deta il , have gained 
fo r the company the hearty sup­
port of the public as well as 
many fra nchises from the City 
Council fo r lines over those 
streets desired. Th e city hacl re­
se rved the r ight to g rant furth er 
franchises over any fi ve con-
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t im10us blocks then occupied by 
a street rai lway. Being necessary to nm partly on th e 
streets already taken by the tracks of the Atlanta R :1ilwav 

A COMPOUND C ROSS-OVER 

$moo in cash out of the $50,000 in paym ent for 
the privileg e of crossing the viaduct with a double 

VIEWS ON DECATUR LINE-A FILL AND A CU T 

& Power Company, and in many cases over these tracks, 
the Rapid T ransit Company, aft er its fra nchises had been 

·g ranted, proceeded to have condemned and then purchased 
half-ownership in such lines as were necessa ry to complete 

line of street car tracks. Among other evidences 
of the methods of the company may be m entioned 
that it never tears up a street unless ready to begin and 
complete the work in a short space of time, and that it 
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always leaves the street in better condition than it was be­
fo re torn up ; in fact , in many places the street has been 
g raded and the entire pavement relaid with Belg ian block 
U ntil the viaduct is completed so as to connect the north 
and south half of the systems, a charge of three t ickets for 
IO cent s, virtually a 3-cent fare, is in for ce on all lines ex ­
cept the-river lin e. A ft er the viaduct allows of longer 1 ides 
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LAKEWOOD LINE 

GRANT PARK LINE 

and a system of transfers, the fare will be raised to 
S cents. T he cars and equipment are the best that 
can be purchased , and are run on close headway, 
everything possible having been done to create fr iends 
fo r th e new system. Th e liberal pat ronage of th e ca rs in­
dicates that the public appreciates th e excellent service 
g iven . 

Power is rented from the Georg ia E lectric L ight Com­
pany, th e generating plan t havi ng recentl y been en­
larged so as to supply the railway company as well as a 
general increase in the demand for lig ht and power. Rail­
way power is taken from 750-kw Ge neral Electri c rail way 
generator , direct connected to a McI ntosh, Seymour & 
Company eng ine, and from several smaller belted machines. 
T he central station of the lig hting company is a large , 
handsome, fireproof building, located near the center of the 

city. From it is supplied alternating current for lighting 
and power, and for constant-current seri es arc lig hting and 
direct current for a 220-volt three-wire lig hting system. A 
300-kw W estinghouse rotary converter is install ed as an 
auxiliary for fu rn ishing rai lway power . The new main 
switchboard ·which has recen tly been installed consists of 
fifteen panels containing the regulating apparatu s fo r the 

various types o f se rvice suppli ed , so that each is 
kept dist inct from the others. T he hoard is of en­
tirely fir eproof construction , and all instruments 
fo r the high-voltage panels are operat ed bv sec­
ondary circuits from se ries and potential t rans-
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HOWELL STREET AND AUBU RN AVENUE 

fo rmers, making it ent irely safe. 1\ll of the h igh-vl, ltage 
lines are pro vided \\ ith automatic oil-s \\'itch circuit break­
ers, and int eg rat ing \\'a tt meters and r ecord ing meters arc 
placed in the principal circui ts. 

T he ra il way power switchboard consists of one standa rd 
generator panel of r 500 amps, capacity, fi ve feeder panel s 
of Goo amps. capacity, and three fee der panel s of 300 amps. 
capacity. T hi s switchboard is situated near the other , along 
the side of the dynamo room. 

T he A tlanta Rapid Transit Company supplies the Geor­
g ia E lect ric L ight Company 's plant with coal over a short 
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branch line which is used for freight only. T he coal is 
hauled in the freight cars over this branch road, pushed up 

,. 

TWO-WIRE CONSTRUCTION-DECATUR LI NE 

a trestle and dumped at th e mouth of the boilers. The il­
h1stration of the power station on the first page shows the 

,, 

SPECIAL WORK-PEACHTREE AND WAL TON STREETS 

trestl e and its relation to the building. It is of very sub­
stantial construction , on concrete foundations. Interior 
cross bracing is used instead of batter posts, on account 

of side room. The trestle accommodates two tracks, one 
of which runs into a storage shed. 

Atlanta is situated in what might be 
term ed a rolling selection of country. 
There is perfect natural drainage, but not 
at any point along the lines of the Atlanta 
Rapid Transit Company is there a grade 
of more than 8.5 per cent. There is now 
compl eted and in operation six lines of 
railway with several other lines proposed, 
which, it is intended, shall be built soon. 

T he River Line, which is the longest 
yet ope1·ated, is 9 miles in length, and is 
mainly of dirt ballast. The rail used is 
4900 ft., 88-lb. Lorain semi-grooved, in 
the city, and the remainder of the track is 
laid with 4½-in. 54-lb. T-rail. This line 
terminates at Chattahoochee River Park, 
a resort owned and operated by the com­
pany. 

The Juniper Street, or Exposition 
Park, line is 14,600 ft. long. About half 
of this line is laid v,,ith 88-lb. L orain semi­
grooved rail , and th e other half with 7-in. 
T-rail. T hi s line runs through. the mairi 
residential district, and terminates at Ex­
position Park, where the Cotton States 
Exposit ion was held. This park is owned 
by the city, and restricted to the use of 
white persons, except during Fair season 
in the fall of the year. 

T he Forest Avenue line is a residential 
line, and is a straight stretch of 4000 ft. of 
track, laid with the 88-lb. semi-grooved 
rail. 

Grant Park line is 13,200 ft . long, with 
10,000 ft. of 88-lb. semi-grooved raii, and 

3200 ft. of 7-in. T-rail , on stone ballast. Great expedition 
was shown in building the city portion, 4 miles of which 
was constructed at the rate of 1200 ft. per day. This line 
terminates at Grant Park, which is the most popular city 
park, containing, among other att ractions, a very complete 
zoo, a cyclorama, lakes, etc. 

On th e Lakewood line 3800 ft. 88-lb. Lorai n 8emi-

-----------------

ONE OF THE WAITING STATIONS 

grooved rail, 5400 ft. 7-in. T-rails and I 5,960 ft. 60-lb. A. 
S. C. E . section rail s are used. This line terminates at 
Lakewood P ark, a resort controlled by the Atlanta Rapid 
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Transit Company, and at which next year it contempla tes 
installing a number of select attractions. 

The D ecatur line is the main rnburban line, and on it 
are run heavy double-truck cars, at a very fa st schedule. 
It starts out with a double track, on Auburn Avenue, a 
paved street, is singl e on H oweli Street, and crosses the 

FRONT ELEVATION. SIDE ELEVATION. 

ing th e use of overh ead frogs and switches at the turnouts. 
The turnou ts on thi s lin e are from 3000 ft. to 6000 ft. in 
length, which allows cars to pass at full speed, and avoids 
the ordinary delays at passing points, common to most 
single-track roads. 

Spring split swi tches, with spring frogs, are installed on 
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DETAILS OF OF.SIGN FOR WAITING STATION 

main line of the Southern Railway a t grade. This crossing 
is protected by \ i\Tharton electric-acting derailing switches. 
A ft er passing th e Southern R ailroad, it enters the track 
and right of way of the Seaboar.d A ir Line Railroad. This 
track is only used for fr eight , and then at ni ght only. 
A ft er leaving the Seaboard A ir Line, the track is located 

THE ROCK CRUSHER 

on private right of way. In Decatur the line makes a loup, 
passing the railway station and the Agnes Scott Institute, 
a large college for g irls, circles around th rough the mai n 
residenti al district, and returns by the Cotmty Court 
Hou se. 

On that part of the Decatu r line which is sing le track , 
the overhead work is of the two-trolley-wire type, obviat-

all the line . Practically all special ,rnrk in the city is 
L orain Steel Company's g uaranteed construction, there 
being 100 layouts altogether. A ll curves are spira lized 
from the shortest special-work radiu s to 3-deg. curves. 
The overhead work is support ed by galvanized 
span wires, held by locust, cedar , or iron poles. The 

latter are used in th e central district, and 
in th e best residential di strict cedar poles 
are used exclusiv ely. T h e central portion 
of the city is surrounded by an imaginary 
line, all territory included being said · to 
be within the fire limits . In thi s section 
no overhead feeder wi res are allowed, so 
that th e trolley wire alone is u sed, it being 
No . 0000 B. & S. gage. \ Vithout the fire 
limits No. oo is used. A large amount of 
the trolley wire is of the grooved type. 
\Yithin th e fir e limits the li ghting com­
pany has its system unclergro1111d, in 
Camp single-duct conduits,. made by the 
H. D. Camp Company, of Akron, O hio, 
and these condui t wi ll probably be used 
fo r the troll ey feeders, should th e traffic 
necessitate thei r in stallation. 

The \Veber rail -joint is used on the 
T-rail of the suburban lin es, but ordinary 
fish-plates are uscLl on th e semi-grooved 
rail fo und in th e city. \ Vashburn & Moen 
F igure 8 bonds are installed, with JO-in. 
copper wire bonds at spec ial work. A ll 
join ts use a telltale on the bond, con­
sisting of a dev ice for determining at once 

whether the joint is insta lled properly. A piece of piano 
wire, 30 ins. long, is attached to each encl of the bond, and 
prot rudes at each encl of th e fish-plate, so that by walking 
along th e track before the pavement is laid, the in spector 
can make sure that the bonds arc in place. The wire is 
simply twisted around the bond, and the device has given 
g rea t sa tisfaction, 
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A ll the cross-ties are of oak or pine, well seasoned. 
They are 7 ft. 6 ins. long, 6 ins. thick , and not less than 8 
ins. face. Most of the track is bal!astecl with crushed stone 
or pyrites, and to som e extei1t cinders are used. T he 
Lakewood !in~ is ballasted outside of th e city limits en­
tirely of crushed stone, crush ed by the Rapid Transit Com­
pany at its O\Yn crushing plant, which is situated on thi s 
line. T his crushing plant consists of a Champion No. 4 

THE STANDARD SINGLE-TRUCK CAR 

stone crusher, made by th e Good R oads Machinery Com­
pany, Kennett Square, Pa., and driven by a 30-hp motor, 
taking current from the line. The storage bin has a ca­
pacity of 75 cu . yds. T he crushed stone was all hauled in 
hopper cars, and deposited between the rails ready for 
tamping between the ti es, so that from the tim e the rock 
was placed on the crusher platform it was not handl ed 
by the m en again until it was placed ready for tamping . 

\,Vaiting stations are placed at convenient points all 
along the lines after leaving the ci ty limits. T heir general 

DOUBLE-TRUCK CAR ON DECATUR LINE 

design is shown in the accompanying engravings. At the 
end of the Lakewood line is a waiting station, which in­
cludes a rough shed, capable of holding fo ur cars. It is 
equipped with a repair kit and small workshop at th e end, 

so that any minor repairs can be made there. This car 
shed will be the headquarters of all cars at that end of the 
city during the erection of the viaduct. 

T he car house is on Dutler Street, close to the center of 
the city. It is a frame building, 147 ft. x 168 ft., one story 
high, with g raveled roof and galvanized iron sides. Here 
are si tuated the general offi ces of the company, the offic e 
of the superintendent, the receiving offic e, stock room, of­

fic e of storekeeper, repair shop and paint shop. 
lt contains seven tracks at present , but an addi­
tion is already contracted for, capabl e of accom­
modating four tracks more. T here are nine pits. 
T he equipment of th e road consists at present of 
forty-five passenger cars and three work cars. 
F ive of th ese cars are double-truck four-motor 
cars, equipped with Peckham trucks and the 
Price fricti on brake. The motor equipments are 
G. E.-1000 motors. A ll the car bodies are built 
from specifications of Ford, Bacon & Davis, by 
the A merican Car Company. With the exception 
of the five m entioned above the cars have single 
trucks, made by th e Baltimore Car Wheel Com­
pany. The shops are equipped to do any repair 
work necessary. T he road now operates thirty­
three regular cars. All cars are fitted with over­
head, automatic cut-out switches, also - illum­
inated signs, made by th e Hunter Illuminated 
Car Sign Company, Cincinnati, O hio, and Wilson 
troll ey pole catchers. T he type of fender used is 

shown in the illustrations of the cars. The vestibules are 
open on the side, and Yertical wheel brake handles are in­
stalled. A ll cars are fitted with International double-type 
registers. 

T he resident engineer in charge of the work of construc­
tion for Ford, Bacon & Davis was James A. Emery. 

T he People's 

----+♦---

Electric Buses in Chicago 

Rapid Transit Company, of Chicago, has 
been organized with a capital stock of 
$500,000 to operate a line of electric buses 
between the h eart of the business district 
and outlying points on the north , west 
and south sides . T hirty buses will be 
used in the opening service, extra con­
veyances to be added as conditions re­
quire. 

The promoters calculate that the yearly 
incom e from the north division line at 
the start will be $312,075. Each bus will 
make thirty-eight trips daily, thirty min­
utes to a trip, and it is fi g ured that at least 
50 per cent of the seating capacity will be 
fill ed on each trip . Each bus will have a 
seating capacity of thirty people. The 
fare will be 5 cents. It is estimated that 
the daily cost of operating a bus will be 
$10,47, the item s of expense being ta bu­
lated as follows: Conductor, nineteen 
hours, at 19 cents an hour, $3.61; motor­
man, nineteen hours, at 19 cents an hour, 
$3.61; labor handling batteries, 50 cents; 
electric power,$2.25, and repairs, 50 cents. 

Th e buses will be after the fashion of Parisian bouievard 
cars, each having an upper deck. The equipment provides 
for an application of electrical power direct to the hubs of 
the four wheels, making each wheel an active driver. 
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The Naples-Aversa-Caivano Interurban Electric Railway 
System 

BY CESARE PIO 

The density of population in the city of Naples and sub­
urbs affords excell ent traffic conditions for suburban elec­
tric railways. It will be not long before all the suburban 
steam railroads in the province of Naples will be trans­
formed into electric roads, and many other new ones will 
be built. A great development is, therefore, going on in 
this part of the world under the most promising circum­
stances. 

A good example of a modern railway of this character 
is that of the Societe des Ch emins de fer Provinciaux, con­
necting Naples with Aversa and Caivano. This line is 
owned by a Belgian company, with it s headquarters in 
Brussels. The district through which it runs is a highly 
cultivated and thickl y settl ed farming country. The densely 
populated r 1egion surrounding Napl es offers :g reat in­
ducement to the building of extem,ions of the present road. 
The map presented herewith shows the present steam lines 
just changed to electric and the ptoposed elect ric lines to 
be constructed. The branch running. from Naples to 
Aversa passes through the important towns of Capodi­
chino, Secondigliano, Melito and Aversa, all with a larger 
population than is usual in a farming community ; while 
the branch running from Naples to Caivano, which is iden­
tical with the A versa line as far as Ca podichino, runs north­
ward, taking in the towns of S. Pietro, Casoria, Afrngola, 
Cardito and Caivano. The towns and vi ll ages are com­
paratively close together, and are thus admirably situated 
for interurban traffic. The dotted lines of the map show 
electric lines which are to be constructed, for wh ich con­
cession has been already granted. The railway lines will 
connect the villages of Casavatore, A rzano, Grumo, Frat­
tamaggiore, Licignano and Aversa, places which have been 
isolated and without any railway accommodation what­
soever. 

The electric operation has b11t recentl y commenced, 
April 1, of the present year, being the date at which the 
work of conversion to electric traction was completed. 

INTERIOR OF BOILER ROOM 

The contract fo r the transformation of the road, for the 
erection of power house, sub-station, etc., and for the 
equipment of the electric rolling stock, was secured by th'e 
U nion Elektrici6ts Gesellschaft, of Berlin, which has a 
branch offi ce in Naples, in charge of the construction. 

As the price of coal ranges from $9 to $ to per ton at 
Naples, the problem that presented itself to the construct-

ing company was the provision of power upon economical 
terms for this ex tended line. lt was necessary for electric 
current to be delivered at considerable distance from the 
power house at a low cost, in order that the troll ey lines 

l\larnno 

B A r O J.,' 

A l' L E 

----L ines In operation 

----Lines under con struction 

MAP SHOWING THE NAPLES AVERSA LINE 

could be profitably extended into the country districts, and 
bring in remunerative traffic to the traction company. T he 
application of three-phase, high-tension current has ren-

MAIN STATION SWITCH BOARD 

dered it possible to supply current to this 30 miles of road 
from a sing le power st;,,tion in connection with but one sub­
station, located near M elito. L ater, another sub-station 
will be erected at Afragola for feeding the branch of 
Acerra. 

T h e power station is situated at Capodichino, near the 
old car houses and offices. The building is of tufa, a soft 
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material, much used on the masonry in the community of 
Naples, and the general dimensions of the station are I 10 
ft. x 100 ft. It is covered with a composition roof, sup­
ported by steel trusses. T here is a brick base, 24 ft. hig h, 
fo r the chimn ey. The boiler roon: and the repairing shop 
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OVERHEAD CONS TRUCTION AT CAPODICHINO 

AVE RSA DEPOT, SHOWING OLD T YPE OF STEAM TRAIN 

SUBSTATION AT MELITO 

are attached to the engine room. Three Brunner Mas­
chinen Aktiengesellschaft's steam engines are now in­
stalled. They are tandem-compound, condensing. , and each 
is capable of developing 350 hp, but there is room for three 
more engines, providing for futu re extension. Th<:' en­
gines rest on bri ck foundation, 14 ft. deep, with 20 in . of 
concrete underneath, and on a g ravel bed. The boilers are 
twoin number, of 500 hp each, and furni shed by Babcock& 
vVilcox. There is, of course, room provided for also <loub-

ling th e boiler equipment. T he piping is of the usual pat­
tern adopted by German engineers The water for feeding 
th e boilers is pumped from a well 550 ft. deep, by means of 
pumps operated by electric motors, th e water being puri­
fi ed in spec ial tanks before entering the boilers. In addi­
tion to these pumps, each boiler is furnish ed ·with an in­
jector, so as to reduce the liability of a shutdown, on ac­
count of failur e in the water suppl y, to a minimum. The 

STATION AT CAIVANO 

TERMINAL OF LINE AT A VERSA 

water fo r condensing is cooled in a condensing tower, of 
the Kiessling type, an illustration of which is given. 

T he generators are of 225 kw each, and are direct-con­
nected to the engines. O ne of the engines is connected to 
a direct-current , six-pole generator, running at 125 r. p. m., 
which feeds the fir st part of th e line, i.e., from Naples to the 
power station A second engine is direct-connected to a 
225-kw three-phase alternator, of the revolving field type, 
which has an e. m. f. of 5000 volts. The third engine, kept 
ordinarily as a reserve, is connected both to a direct-cur­
rent generator and to a three-phase alternator, similar to 
those desc ribed, and can, therefore, in case of emergency, 
be used. The lighting of the engine room is done 1)y in­
closed arc lamps, the only ones of this type installed in 
Naples. The interior view of the engine room shows the 
somewhat elaborate scheme of ornamentation which has 
been adopted. On the front wall is a map showing the 
lines of the system, this map being framed with the seals 
of the different cities traversed by the railway lines. This 
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orig inal idea gives to th e room a very elegant appea rance, 
as well as keeping the general plan of the road at all times 
before the eng ineer. T he switch toard practically differs 
littl e from those employed in the usual A merican practice. 
A s seen by the eng raving , it is made on the panel system, 
and has a very handsome appearance . T his is somewhat of 
a departure from E uropean practi ce, where th e tendency is 
to build monumental switchboards at much g reater ex­
pense and dimini sh ed fac ility in reading the instru ments 
or operating the switches. T he small panel, which is seen 
on the left of th e eng raving, is the synchronising panel. 
This panel is hinged so as to be readily turned outward, 
and placed at a convenient ang le to be observed by the 

GENERAL VIEW OF STATION 

opera tor at the switches. The n ext two panc1s are for the 
hig h-tension service, and are provided with levers fo r 
handling the quick-break 5000-volt switches. Followi ng 
are two panels fo r th e direct-current generators, the other 
panels being fo r the chrect-current feeders. T he different 
apparatus is designed on Am erican lines, and docs not re­
quire special description . 

T he hig h-tension lin es are protected by three ro,ooo-volt 
fu ses of th e Siemens & Halske type, encased in glass tubes. 
T ransmission of current is made by three No. 4 bare cop­
per wires, car ried on A llgem eine Elekt ricitats-Gesellschaft 
t ri ple-pett icoat porcelain insulators, to the Colonnc di Giu­
liano sub-stati on. T he wi res are carried overhead on the 
same poles as the trolley wire. This pole line is composed 
of plain iron poles, with a cross section, in the fo rm of a 
modifi ed I-beam . 

A characteri stic fea t urc of this high-tension line con­
struction is the method of suspendin g the wires. It is 
known as the Gould system , and employs a safet y device 
which is used on a few transm1ssion lin es in Germany, but 
h as not fo und application in Am eri ca. T he different spans 
of wire are in separate leng ths, clam ped to special nngs, 

fi xed on top of the insulators. If a wire should break, thus 
taking the st rain off the clamps, both pieces of the broken 
wi re are re leased and drop to the ground. T he Gould sys­
tem makes it practically impossible fo r a live wire to r each 

VI EW, SHOWING LINE CONSTRUCTION 

CONDENSING COOLING TOWER 

the g round , but r eqmres great care in it s installation to se­
cure a p resentable appearance, and is also liable to break 
down . A strong win d has been known to open up a sec­
tion , and recently on th e Aversa !me a far mer with a high 
load of straw ca used some 150 ycls. of wi re to fall ,_an<l shut 



120 STREET R AILWAY JOURNAL. s I [Vor.. XVIII. No. 5. 

down that divi sion of the road fo r an hour. Where th e 
lines pass through the villages the poles are very high , 
sometimes reaching 65 ft., in order to prevent any danger 
from touching the wires. Lightning arresters of the Sie-

INTERIOR OF POWER STATION 

men ts & Ilalske type are install ed. The line material is all of 
U ni on E lectricitats-Gesellschaft make, th e trolley wire be­
ing No. ooo. The track is laid with 56-lb., 60-ft. rail s, on oak 
ti es. The rails arc elect ri call y connected by U nion bonds. 

At the sub-station lucated at 1\tieli to there are two 135-
hp synchronous mo­
tors, which receive 
the current directly 
from the tran smis­
sion line. and they 
are direct-connected · c? ...-"::, 

to 500-volt railway <--~ 

A New Car House for Brooklyn of Novel Design 

The destruction, by fire, of the Vernon Avenue car house 
of the Brookl yn R apid Transit Company necessitated the 

immediate designing of a new 
structure to take its place. Work 
was begun , th erefore, on the plans 
of a new car house, which has re­
sulted in designs of a most novel 
character. The reproduced iso­
metri c sketch of th e front portion 
of the new car sto rage, which is 
presented herewith , g ives an ex­
cell ent idea of the general plan of 
the building. It is the intention of 
the company to make the experi­
ment of keeping its cars in an open 
yard instead of in enclosed sheds, 
but the walls of th e yard are suf­
ficientl y high and substantial to 
enabl e th em to be used for the 
walls of a covered building, if at 
some later date it is thoug ht de­
sirable to return to what is now 
th e present practice of the coJn­
pany, of keeping its stored cars 
under cover. At the entrance to 
the yard is to be placed a building 
consisting of two sections ; the 
front portion, which is two stories 
high, will contain the offices of 
th e division superintendent , etc .. 

and clubrooms for the employees . Th e rear section will 
be fitt ed up as a repair shop and equipped with all neces­
sary appliances for the ordjnary repairs which the cars are 
liable to require in service. T his repair shop will form 
one of the series of sub-repair shops which th e Brooklyn 

generators. A stor- ..,...L...---,... ;;:-~ --/; 

age battery is kept ~ ~ <::""' ~ 
as a reserve, and .,"----",' 
works in parall cl " 
with the generators. 
T he e n g r a v i n g ~ ,_ 
shows the outside " 
structure. 
' Th e rolling stock 
at present consists of 
ten Rutelli cars, 35 
ft. long, and weigh-
ing 20 tons each. ~ 
The seating capacity is fifty-two. The electrical eq uipment 
consists of four G. E.-58 motors and two B-19 controllers. 
The brakes are of the Vv estinghouse air-stored type; and 
have given excellent sati sfaction . T he cars used on the 
road before its conversion will be utilized, and the service 
will be conducted with three or four trail er cars, some of 
which are fir st-class, some second-class, and some third­
class. 

Construction was commenced in August, 1900, and oper­
ation started in April, 1901. The manager of th e com­
pany is Cav. Poul et, and th e chief engineer of con­
struction is Mr. Heinemann, of the U nion E lektricitats­
Gesel lschaft. 

ISOMETRIC DRAWING OF. THE NEW CAR YARD, BROOKLYN 

Rapid Transit Company has distributed throughout the 
city, and which are under th e control of the main repair 
shops at Fifty-Second Street and Second Avenue, a de. 
scription of which was given in the STREET RAILWAY 

J ouRN AL la.st P ~c~m.ber. 
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Since the burned car house on Flatbush Avenue, near 
Vernon Avenue, was constructed, the value of the site has 
increased greatly from the building up of th e surrounding 
neighborhood as a residential quarter, and it has been 
thought advisabl e to build the new car house, if it may be 
so called, much further down Flatbush Avenue. For thi s 
purpose the old Suydam farm, an area of some two and a 
half acres on Avenue O and Flatbush Avenue, was pur-

, chased, and ground will soon be broken and building 
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ooiler room , etc., 1s made of 4 ins. of concrete, as is also 
that of th e shops in the rear. The two buildings will be 
effectually separated by Kinnear steel rolling doors, which 
will cut off all communication between the shop and th e 
front building, making the passage of fire from one to the 
oth er impossible. Further potection is furnish ed on th e 
second story by equipping each window wi th fo lding iron 
shutters . The second fl oor will be divided up , as shown 
in the plan, giving a fin ely arranged seri es of clubrooms 
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PLAN OF BulLDll'-GS AND YARDS 

operations commenced. The old property is for sale. 
The walls of the yard are of reel brick, and the same ma­

terial is used in the construction of the shop and offi ce 
building-. The trimming through out is of axe-fini shed 
bluestone, a combination which will fit in very well with 
the handsome architectural design of the ouildings. The 
first floor of th e front buil<ling is used for the most part 
to accommodate the tracks, as shown in the general plan 
of the yard. The central part , however, is occupied by a 
boil er room and a sand dryer , the front o f thi s section being 
bowed out to make the start er's offic e. The fl oor of the 

for the motormen and conductors not on duty. At the 
rear is a double bowling all ey completely equipped, and 
having suffici ent space clown each side to provide ampl e 
accommodations for spectators. The square rooms will 
be fitt ed up as reading, billiard and general lounging 
rooms, where the men will have everything necessary to 
pass a pleasant hour or two. The superintendent 's offi ce 
is at the front of th e building imm ediately in the ce11te1-. 
The toilet arrangements, bathrooms, locker rooms, etc. , 
will be of the very hig hest order, and will be furni shed 
with the most modern plurnl>ing and other arrangements . 
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The walls of the rooms are to be plastered. All the wood­
work on the second floor and other interior tr immings 
are to be of the best yellow pine, ample wainscoting being 
provided where desirable. The construction throughout 
is on the most approved fir eproof principles, every precau­
tion having been taken to prevent either the starting or 
spreading of a fir e. 

Nearly all the contracts for th e work have been awarded, 
and its completion is expected at an early date. Many 
original ideas are incorporated in the design . the 
utility of which will be observed with interest. 
T he custom of storing street railway cars under 
cover has become so general that it is quite an inno,,ation 
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Pit 1-----------~-----------, 
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Col. Plat form 

Extra Room 

Office Offi ce 

PLAN OF SECOND FLOOR 

to build an open storage yard of this character for the 
purpose, although in steam railroad work it is not un com­
mon . The capacity of the new yard wi ll be 296 open cars, 
or 314 closed cars in the yard and thirty-two cars of either 
type in the shop. This makes a total storing capacity of 328 
open cars or 346 closed cars. This additional storage 
ca pacity is greatly needed at present by the company, and 
work will be pushed on the construction with the utmost 
rapidit5,. The accompanying illustrations ,vere obtained 
through the courtesy of D. R. Collin , the architect of the 
Brooklyn Rapid Transit Company, who designed the 
building and yards. 

- ---+♦ +-·--

No Fare for Sick Children 

The St. L ouis Transit Company, on July 23, posted a 
notice in all the cars operated by it that caused favorable 
comment in the city. It read: 

During this period of excessivP h eat, and until further notic e, 
children ten years of age or under and one member of the fam ily 
whose parents are unab]r to pay transportatio n, will be permitted 
to ride free on Tran sit Company lines to Forest, O'Fallen, Tower 
Grove an d Caron_delet Parks, on presentation to the conductor of 
a doctor's certificate certifying th at in his judgment these would 
be benefit ed by an outing. This order in effect on and after July 
24.-St. Louis Transit Company. 

First Vice-President Corwin H . Spencer said : " In di s­
cussing the matter it was suggested that a physician's 
certificate might cost more than fare for the little ones. 
We do not believe, however, that any doctor would ask 
compensation in a case li.ke this." 

•• 
Negotiations, it is understood, are being conducted by 

Wernher, Beit & Company, of London, who control the 
electric railway system of the City of Mexico, for disposing 
of_the property to Americans. .,.,. 

The System of the Toledo and Monroe Railway 

DY \VILLIAivI S. CON ANT 

In the rapid development of alternating-current trans­
mission, in its application to interurban roads, each new 
railway put in operation affords an interesting fi eld for a 
comparative study of methods. Such comparisons be­
tween the practi ce of different engineers and engineering 
contractors show that no sterotyped plan can be accepted 
as representing the best engineering skill , but that, as with 
the less complex direct-current plants, local conditions and 
the relationshi p of maximum to average load must de-

) 

Plat fo rm 
l1 uilt on tl oor 

Club Room 

termin e the selection of machinery 
and the <l istribution of both high 
and low-tension copper. 

O n the fir st of April there was 
put in operation an electric road , 
known now as the Toledo & Mon­
roe Rcilway, which is to fo rm one 
end of a more extensive line con­
necting the cities of D etroit and 
Toledo. Cars are now running on 
an hourly schedule between To­
ledo and Monroe, Mich., where 
the power station is located. H ere, 
as has elsewhere been success­
full y tr ied, the electric railway 
parallels existing steam roads. It 
will be pa rti cularly interesting to 

Street Ry.J ournal note the effect , if any, 0 11 th e 
throug h t raffi c when the electric 
line is completed, because, in thi s ~ 

case, two steam roads connect the 
terminal cities named, and a third fo llows the same general 
route as far as 1\!Ionroe. 

Th e logical point to obtain condensing water at least 
expense is that selected for the power house, and is where 
the road crosses the River Raisin . T he Lake E rie shore 

. is avai lable for most of the route, and could have been 
used at a point a little more central, as the D etroit , Port 
H uron & Shore L ine Railway has done on the shore of 
Lake St. Clair, but it would have been off the line ancl less 
accessible for coal delivery than the place actually selected. 

The power house is a handsome, roomy brick structure, 
150 ft. wide and 109 ft. deep through engine and boiler 
mom, and situated about So yds. from the river. A steel 
stack with a bottom inside diameter of 9 ft. and a top in­
si de diameter of 6 ft., rises at the middle of the power house 
to a height of 165 ft. above its base. It is built of steel 
sections, and long anchor bolts through cast-iron brackets 
hold it to a massive pier. No expense has been spared to 
make the foundations of machinery and buildings sub­
stantial and the drains and underground piping durable 
and permanent. T he foundation fo r each piece of ma­
chinery, including boil ers and stack, has been carri ed down 
independently of the wall foot ings to the underlying rock 
bed, and each course of bri ck thoroughl y grouted. Two 
thousand and one hundred barrels of cement and over one 
and one-half million bricks were used in the construction 
of the power station and car house. A concrete floor covers 
both buildings. A division wall of brick carried to the 
roof trusses 50 ft. abo,;e, separates boiler and engine rooms 
of about equal size. O nly one opening is left in this wall 
in order that the bo.i ler -room dust may be minimized 
around the machinery. 

Two breeching connections lead from the stack, one for 
future enlargement of the boiler plant , the other connected 
to tapered breeching running to the north end of the boiler 
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room, with branch flu es to two 400-hp triple dru m B. & W . 
boil ers. T he boil ers are 21 ft. wide and 9 ft. high, and 
contain 189 water tubes 4 ins. in diameter. T he steam 
drums a re 23 ft. 3~ in s. long and ._p ins. in diam eter. T he 
boil er plant is built fo r 160 lbs. steam, and the intention 
is ultimately to carry very nea rl y t hat p ressure . At pres­
ent the gage is held at r 35 lbs. 

The furnaces used are designed with th ree separate 
short roc ker g rates for eac h boiler, each operated from 

'.'"'"-c;-.,t ;;~ 
_.,,'.U-'.!!'.b. ::i_--" 

;.. 

the g rate fro nt by a hand lever. T here is but one 
row of ash doors. Spencer automatic clamper regulators 
control the draft. Th e coa l used is \Vest V irg inia slack. 
and p reparations a re bein g made to have such a record 
o f coal and ash weig hts, fee d-wat er gallons and tempera­
tures and chim ney gas temperatures that the managem ent 
will know what th eir power is costing them, and how to 
get full value for their fu el. 

T he methods empl oyed in f ee<ling- the boilers afford the 
utmost fl ex ibility, and by du pli catio ns and by-passes a 

practical g uarantee against shut-downs is obtained. Two 
Blake 14-in. x 8-in x 12-in . sing k builer feed pumps have 
been insta ll ed and piped, so that each or both can either 
supply a large gravity tank or el e pump ( 1) through the 
primary heater , (2) through th e aux iliary h eater, (3) 

r-·~~~-,--~ ~---,-,- - -·-

I 

~ 

VIEWS OF CURVE AND TANGENT TRACK CONSTRUCTION 

th rough both h eaters, o r (4) direc t to the boil ers. The 
auxi liary is heated by the exhaust from th e exc iter engine 
and pumps. A vVorthington water meter of 100,000,000 
cu. ft. capacity can be inse rt ed into the lin e of the feed 
piping. T he pump peed is cont roll ed by a Fisher gov­
ernor which throt tl es the steam suppl y \\' hen th e fe ed­
water reac hes a given pressure. Pe11hc1 thy auto-positive 
inj ectors arc read y to fi ll the boilers whcn needed. City 
and river water are both availabl e, the private supply for 
the pum ps and condense r~ pass ing through a coarse and 
fin e-mesh st ra iner at th e receivin g basin . i\11 drips arc 
ca rried back to the boilers by a 6- in , x 4-in . x 6-in. 13lake 
automatic ret11rn ta11k pump , 
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A steam header runs along the partition wall near the 
ceiling, and is fed by long bend pipes. Gate valves are pro­
vided in each of these risers and along each section of the 
header. These latter valves are reached by an iron gal­
lery suspended from the roof trusses. All steam and 
feed-water piping is extra strong, and valves and fittings 
are flanged and of "extra-heavy'' weight. A ll the large 
valves in the plant arc of Chapman manufacture, and the 
more important straightway valves are fitted with outside 
screw and yoke, and show at a g lance whether open or 
shut. The blow-off valves at the back of the boilers are 
of the quick-opening lever type. The try cocks on the 
water gages are opened from the floor by extension rods. 
The steam piping, heaters and feed-water connections are 
covered with sectional asbestos fire felt made by the H. W. 
Johns Company. Gaubert closed heaters have been in-

The generator is a 400-kw, three-phase, 3000-alternations, 
revolving-field Vv estinghouse machine. The armature 
yoke slips laterally on the bed-plate for convenience in 
making repairs. It requires about 12 kw to excite the 
genera tor at full load, and it is rated to deliver 608 amps. 
per terminal at 380 volts. The exciter is a 17½-kw vVe-;ting­
house, six-pole engine type, 125-volt generator, coupled 
cl i··ect to a ve rtical eng ine made by the D. F. Sturtevant 
Company, and running at 400 r. p. m. The rotary is a 
standard 200-kw 'vVestinghouse machine. 

The switchboard has seven panels, one exciter, one gen­
erator, one transformer, one load, two rotary and one feed er. 
All are standard \Vesting house sizes, made of blue Vermont 
marble 2 ins. thick and supported by an angle-iron frame 
work. The first generator panel contains an 800-amp. 
triple-pole, double-throw, quick-break, spade-handle 

CAR HOUSE AT MONROE 

stall ed , the primary supported by pipe standards in the 
engine room basement near the condenser, the auxiliary 
located in the boiler room. Excelsior boiler compound 
is being introduced into the feed-water at the auxiliary 
heater, by means of an automatic feed cup. Through the 
engine-room wall in the basement is a Blake independent, 
duplex, vertical air pump and jet condenser, and near it 
in the main engine exhaust is placed a relief valve, wh ich 
will open quickly in case the vacuum is broken. Con­
denser suction and discharge piping is installed for four 
engines. 

The engine-room floor is made of concrete set in iron 
framework, and at one end of the room is the switchboard, 
with space fo r exciters and rotaries in front of it. There 
is room beyond this for four cross-compound engines, 
direct-connected to 400-kw alternators. Only one of these 
units is now in place, though another has been ordered, and 
its foundation is being built. A structural, channel-iron 
runway, supported by masonry pilasters, extends the whole 
length of the engine room, and carries a 20-ton hand­
power traveling crane. An 18-in. and 36-in. x 42-in. com­
pound condensing, heavy-duty Hamilton-Corliss engine, 
manufactured by the Houven, Owens & Rentschler Com­
pany, drives the generator. The makers rate this engine 
at 600 ihp at one-quarter cut-off, with a speed of mo r. p. m 

switch, which throws the generator into either the high 
or low bus-bars. The high bus-bars connect into a bank 
of three auto-converters, which add 20 volts to the initial 
e. m. f. of the generator. There is also a synchronizing 
voltmeter on the panel, an ammeter across one phase, from 
which the total ampere output can be read, and an indi­
cating wattmeter which is fitted with a thermometer and 
corrects for temperature. This instrument shows the real 
watts at any moment, while the ammeter takes into ac­
count also the wattless current generated. It is therefore 
evident that the pmver factor of the station can be obtained 
directly under any desired conditions. With only two 
cars running, the power factor was shown to be 9r. Be­
sides the above instruments there is a station voltmeter on 
a swinging bracket. 

The second, or load, panel carries two polyphase Shall­
enberger recording wattmeters, one on the high ban·, and 
the other on the low bars , and another triple-pole switch 
which, however, is only single throw, and parallels th<" bus­
bars. 

On the third , or transformer, panel is mounted an am­
meter, which reads the full alternating-current output of 
the station , and three single-pole, double-throw, quick­
break, 800-a1~p. switches. 

The alternating-current rotarypanel contains a triple-pole 
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switch for the induction motor on the end of the rotary 
shaft, a triple-pole, single-throw, 400-amp., spade-handle 
switch for the rotary itself, and a double-throw, single-pole 
switch which connects the field of the rotary either short 
or long shunt. This last-named switch is used when the 
rotary is started from the direct-current encl. It is first 
thrown to short shunt and the rotary brought up to speed 
as a shunt motor by gradually cutting out the resistance in 
a starting rheostat, which is in the main circuit. When 
up to speed the positive rotary switch is thrown in and 
the starting rheostat circuit opened. The speed can then 
be varied by means of the field rheostat giving a visible 
effect on the synchronizing lamps, and showing when to 
throw in the alternating-current rotary switch. The other 
method of starting the rotary from the alternating-current 
end requires the shunt switch to be left at long shunt, as 
though the rotary were a direct-current generator. The 
speed is raised by the induction motor, and when the lamps 
synchronize the alternating-current switch is closed. Pre­
ventive coils are connected across the shunt switch to avoid 
the flash discharge which \Yould occur were the field cir­
cuit opened. On the direct-current rotary panel is also 
placed a Westinghouse circuit breaker of the latest pat­
tern, suitable direct-current instruments and a single-pole 
negative switch to ground. A Wurts tank lightning ar­
rester with choke coils is inserted in series on the positive 
side on the lead to the feeder panel. The last named con­
tains a circuit breaker, an ammeter and a single-pole 
switch on each feeder. 

There are three galleries directly above the switchboard. 
They are constructed with iron framework and cement 
arches. The first contains three 135-kw self-cooling West­
inghouse transformers with wire-mesh ventilating hoods, 
and there is room for nine more of the same size . The 
transformers are wound in the ratio of forty to one, and 
step up to 15,000 volts. Provision has been made for a 
small traveling crane along the gallery. The transformer 
leads are delta connected on both primary and secondary. 
By the insertion of a knife switch on each lead, any trans­
former can be quickly cut out for repair, and, being mesh 
connected, the plant can go on working on the line with 
the two remaining transformers. Special transformer oil 
is used and piped to a reservoir in the basement. The 
transformer cases are tied together electrically, and 
grounded to avoid static discharge. In the second gallery 
is a wooden framework carrying lever pole Westinghouse 
circuit breakers, one for each high-tension fe eder. Th e 
top gallery holds the lightning arresters and choke coil s. 
The wiring runs without any loops directly from th e gen­
erator to the switchboard, up through the several galleries 
and out to the line. 

The power house is lighted by incandescent lamps from 
the exciter and enclosed arcs, five in seri es across th e 
direct-current end of the rotary. All light wiring in the 
station and car house is done in Sprague iron conduit , at­
tached to the brick and iron work with metal clips. The 
outlet boxes, switches and other fittings were purchased 
from the same manufacturer making the lighting system 
uniform. A small marble switchboard on iron supports 
carries incandescent and arc circuit switches. 

The line to the sub-station, 12 miles south, is on octag­
onal Georgia pine poles, with some long cedar poles in the 
city of Monroe. The pine poles are 45 ft . long and painted 
black. Beyond the sub-station to the Michigan Central 
Belt Line 'in Toledo, 6 miles furth er, th e poles are 30 ft. 
long. All are set 6 ft. deep with a concrete topping, mak­
ing them so rigid that on curves no guys nor extra rake 
to the poles is needed. Every tenth pole has a head guy 
and bridal guys. Two cross arms, double-iron braced, 

carry the high-tension feeders, and the pins fo rm an equi­
lateral triangle. The feeders are No. 4 copper wire, ex­
cept within the city, where No . o feeders are used . But one 
transmi ssion circuit is employed, and it is not transposed 
throughout its entire length . W ooden pins and Boch 
triple petticoat insulators are used. T he low-tensioa feed­
ers arc all No. 0000 wire. O ne extends 2 miles from the 
power house and the other connects the power house and 
the sub-station. The sub-station has three fee der s; one 
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SECTION OF TRACK AND LINE 

extends 2 miles north, one 2 miles south, and one 4,½ miles 
south . Vv eatherproof covering is provided only in the 
city. Green glass railway insulators are used, and taps 
are made to the troll ey every twentieth pole. D ouble 
troll eys of N o . oo hard-drawn copper are suspended from 
iron pipe extension brackets bolted through the poles. A 
Garton railway type lightning arrester is placed on every 
twentieth pole, and barbed wire is stretched along th e 
pole tops and grounded down every fifth pole. Besides 
the usual rail g round , a tinned copped plate 2 ft. square is 
set 5 ft . deep near the pole. J\ private telephone li ne is 
strung on iron brackets driven into the poles just above 
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the extension brackets and transposed every fifth pole to 
avoid induction trouble. 

The country through which the road runs is compara­
tively level, affording good alignment and easy grades. 
The maximum curvature is 6 <legs ., and the h eaviest grade 
is less than 2 per cent. Culverts and bridge abutments are 
ot concrete, vvith steel superstructure. The track is on 
private right of way; iron cattle guards are placed at road 
crossings, and the elimination of railroad grade crossings 
is a prominent feature of the construction. 

There is now completed about 18 miles of single track, 
together with six sidings . The track consists of 70-lb. T ­
rails, h eavily ballasted with broken limestone. Ties are of 
cedar and oak, and are of standard dimensions. The rails 
are pressed bonded inside the angl e plates, and are cross 
connected at frequent intervals. 

No all-copper r eturn is considered necessa ry, but the 
rails and the negative rotary lead at the power station are 
given an effecti ve running water ground in the river bed. 

The rolling stock consists of four passenger cars. one 
chair car, one combined passenger and baggage car and 
one freight car. The passenger cars are 40 ft. long, with a 
smoking compartment at the forward encl , and made by 
the J ewett Car Company, of Newark, O hio. Electric 
h eate rs are wired under each seat, which are \Vhecler rever­
sible patent. The trucks are No. 26 Peckham, extra strong 
design, and P rice friction brakes are used, besides the or­
dinary hand brakes. The electri c equipment is four­
motor-N o. 56 \i\Testinghouse motors (50 hp)-and K-14 
rnntrollers. Other appliances are Wagenhall's incandes­
;::ent arc headlights, N utall troll eys and J enny coupl ers. 
The cars run very smoothly and at high speed, th e regular 
schedul e speed being at the rate of 38 miles per hour. The 
ave rage number of stops for this sch edul e, however , is but , 
two per mile. 

~he sub-station is a square brick building with three 
transformers and two rotaries, of the sam e sizes as in the 
power house, on the main floor, and the lightning arresters 
and ci rcuit breakers in a low gallery at the back. The 
high-tension leads are brought into this gallery through 
clear glass tubes 2 ft. long and t in. thick, inserted through 
a stone block. The switchboard contains two alternatino-­
current and two direct-current rotary panels and two feed:r 
panels, all of which correspond to those before described. 
A tank arrester is inserted between the generator and 
feede r panels. 

The car house, adjoining the power house, is also a brick 
? uilding with iron roof trusses_. but it has a galvanized 
iron roof and rear wall. An 011 house of the same con­
struction lies behind. There are two long car pits in the 
building in which there are eight registers per pit. The 
!~eating is done by forcing hot air through underground 
tile ducts from the boiler room , by means of a 72-in. Buf­
falo Forge Company pressure blower. The blower is run 
by a vertical engine of the same make, and the air forced 
through heater coils supplied by the exhaust from the en­
g ine. Live steam connection is also provided through a 
reducing pressure valve. 

A locked switch is installed on a pole 100 ft. in front of 
the car house. where the cars switch into the yard and this 
switch cuts out the trolley current on ever; tra~k in the 
car house. · 

The road was designed and built by J . G. \Vhite & Com­
pany, whose l\f r. Childs had char~e of the installation. 

Since the road was started it has been consolidated with 
the Detroit & T oledo Shore Line Railway Company. The 
manager of the Toledo & Monroe Railway, A. F. Edwards, 
has been retained by the consolidated interests. 

Accounts Payable and the Voucher System 

BY B. W. TINGLEY 

To the professional accountant or to one who may be 
in charge of the thoroughly systematized accounts of a 
large street railway corporation many of the things treated 
of in this article may appear trite, but it is not for the in­
formation of such that this paper was written. They, pre­
sumably, have been thoroughly schooled in the science of 
corporate accounts and are perfectly capable of developing 
their own methods, but there is a large class of men other­
wise well grounded in the ordinary fundamental rules of 
bookkeeping who find themselves by virtue of such knowl­
edge placed in charge of the accounts of some smaller 
transportation company without having had the advan­
tages of a preliminary training in corporation ·methods, or 
who, having such preliminary training, are making efforts 
tc perfect their system. 

It is for these that the suggestions embodied in• this 
article have been compiled from actual practice with the 
hope that they may be found of value in their efforts to per­
fect themselves and their methods. 

It would seem needless to urge co-operation between the 
various branches of the business and the accounting force, 
but the accountant must look the matter squarely in the 
face and realize that only too often he is persona non grata 
to the engineering or operating staff. Engineers and other 
tc-chnical men are apt to look only at the development and 
realization of their own plans without regard to cost or de­
tails of cost, and, to put it mildly , are generally inclined to 
look upon the accountant and his requests for data as 
somewhat of a bore. 

There are som_e men who stand at the top of their pro­
fession technically, who can not be trusted to supervise 
expenditures, and the accountant has got to use all pos­
sible finesse in handling such if it is his misfortune to find 
them among the staff. His is a thankless job at the best, 
and the very ones who resent or neglect inquiry after de­
tails will be among the first to criticise if he should be un­
able to produce data of cost when called for. Engineers 
are prone to push improvements without clue regard to the 
ultimate cost, a little here, a little there, mounts up in the 
final total in a surprising manner. 

If the true fact s were made public it is safe to say that 
fully 50 per cent of the failures of individuals and firms, 
and to a less degree of corporations, would be found to be 
primarily clue to a lack of knowledge of the exact liabili­
ties. 

Most men will instinctively keep an accurate account 
of what may be clue them, but there seems to be an inherent 
tendency in the majority of individuals, even in those at 
the managing encl of some corporations, to let the accounts 
payable take care of themselves, trusting to luck that when 
the time comes for settlement the necessary funds will be 
on hand, and with the certainty that if they forget or over­
look the account the creditor will not fail to remind them. 
The problem before us is, therefore, how can we best keep 
records of the accounts payable? . 

Every corporation, no matter how small, should have 
some one person who is held responsible for, and through 
whose hands all orders for materials must pass. This can 
either be a full-fledged purchasing agent, or, where the 
business done will not warrant such an official, can be a 
clerk subject to some higher officer. In the latter case, 
preferably the treasurer, as in this way the person respon­
sible for the funds can more easily keep track of the re­
quirements. 

To the purchasing agent or clerk, as the case may be, 
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all bills should be sent immediately on their receipt, to be 
checked against the order and approved as to quantity, 
quality, price and authorization. He should keep a book, 
call it what you please, Bill, Record or Sundry Creditors, 
in which, after checking against order and before leaving 
his hands, every bill must be entered. In this book an ac­
count must be opened with everyone who renders a bill, 
and as the bills are rendered under their proper account , a 
memorandum as to the disposition made of the bill, i. c., 
sent to storekeeper, constructing engineer, etc., as the case 
may be, for approval. 

The writer has found that for this purpose an ordinary 
ledger ruled book answers every requirement , as it is 
only intended to be a temporary record to keep track of the 
bills while in process of approval, and is not connect ed 
with, or dependent on, any of the general account hook~. 
In a previous article on "The Store Room and Store Room 
Accounts," the advantages of a company having its own 
form for bills payable are set forth , and the remarks there 
made would apply here. 

It is the purchasing agent's business to see that every hill 
is returned certified within a reasonable time and turned 
over to the accounting force. When this is done he makes 
a proper entry to this effect on his book and his responsi­
bility for the bill ceases. While this, as stated, is not in­
tended as a book of permanent record, it is ofttimes useful, 
aside from its primary use as memorandum, in case of a 
disputed account where the question of date of receipt of 
any given bill enters into the subject. When the time of 
closing the books comes around, annually or oftener, it is 
necessary that every bill covering the period should be in 
the accountant's hands, it is indispensable as a check. 

It is the custom with many co111panies to have a rule re­
quiring that bills for all goods delivered within any month 
must be rendered and received within a given time, gen­
erally five days, after the end of that month, in order to 
receive attention at the regular time of settlement, covering 
the accounts of such period. \i\Tith this rule and one r e­
quiring the prompt return of all bills when approved, the 
accountant is enabled to show each month the true in­
dehtedness incurred and unpaid for such period. 

Under the voucher system of paying accounts when the 
bills reach the accounting department they are placed i11 
a filing case in alphabetical order until the regular time 
for making out the voucher comes around, monthly or 
oftener, as the case may be, according to the volume of, 
business. The primary object in the use of vouchers i<; to 
secure uniformity in the records and at the same time show 
to the disbursing officer a proper authorization for the pc;.y­
ment of the account. 

When we reach the shape that the voucher is t:o take 
there is chance for selection from a great variety of forms , 
all of which have their points of merit, while some are 
equally open to serious objections. The best plan is for the 
accountant to take some form that most nearly seems to 
meet his case, and from this elaborate until all the require­
ments of his particular company are filled. For lan;·e 
corporations the voucher that takes the place of a ched·: 
is in many ways the best, hut for the general run of cor­
porations a simpler form to be accompanied by a check is 
preferable. Granting that the latter form is adopted, the 
next question that presents itself is: How shall the voucl1tr 
be made out? 

Some companies have the voucher made as an exact 
copy of the hill or hills covered by it. Others make it out 
'·as per hill attached," simply carrying out" the total amount 
and fastening the bill to the voucher either by paste or 
rivet. This method, while it saves clerical lahor , is open 
to the great objection that the hills are liahle to he det2.checi 

and lost, and also that when several bi ll s are at tached to the 
same voucher it makes a bulky package to send th rou ~h 
the mail and involves extra postage. O thers, again , word 
the voucher "as per bill No. -- fil ed.' ' This fo rm saves 
labor and does away with the obj ections to the prev ious 
form, but still is open to criticism on the ground of in ~c,n ­
venience in case any details of a given account have to be 
traced, as the reference would have to be earn ed back •)t 
the voucher to the bill fil e. This, ho\\' ever , does not 
amount to a very serious obj ection , as the cases wher,~ 
accounts have to be traced do not , as a rule, amount to 
any great number in the ordinary course of business, but 
like the. story of the man going to T exas in days gone hy, 
when advised by hi s fri ends on the subj ect of going armed , 
" You may never want a gun , but when you do, you want 
it d--d bad.' ' This obj ection can he removed by making 
it a rule to attach all bill s to the voucher aft er the latter 
have been returned receipted. For any one of these 
methods of vouchering the same general form will answer : 

Order No ........... 

The X, Y and Z Railway Co. 

To ....................... ... ....... . 

................. .. ... ·· ··· ··· 

Approved : 

Entered in Voucher Record. { .... ... .. . Gen . Mgr. 
Folio.. .. Date.... Correct. ... .. ..... Purch. Agent. 
Paid by Check No....... . ... .. .. . Secretary. 
Dated.. . . . . . . . . Payment Approved ... . .... Treasurer. 

...... . . . . •••.••• 1901 • 

Received of the X , Y and Z Railway Company ..... .. ... . . 
.. ......... . ..... .... ..... .... ....... .. .. . ..... ... . . Dollars 
in full settlement of above account. 
$ .... . ... ...... . .. ····· ··· ··· · . . . . 
Please date, sign and return this receipt without delay to the 

Treasurer ................ City. 

SUGGESTED FORM FOR VOUCHER 

The blank after " Approved'' is for use when the ap­
proval of some higher official than those named in the form 
is wanted, e. g., president or general manager. The back 
of the voucher can have a classification list printed thereon 
covering the standard railway accounts used, with a few 
blank lines for extras, or can be left entirely blank. 

As the vouchers are intended to be a part of the per­
manent records, it is important that there be no break in 
the record, and it is therefore essential that they should all 
be receipted and filed in regular order. The size of the 
voucher should be such as will fit a regular official size 
envelope when folded once across , or double this size for a 
large voucher. 

It would be supposed that in these enlightened days of 
the twentieth century that there would be no one in busi ­
ness who would fail to observe the ordinary courtesies of 
the business world and promptly return the receipt when 
an account is settled, yet it will be found that so111e men 
are either too ignorant or indifferent to attend to th is 
simple matter without a reminder , such as is printed on the 
foot of the voucher. Even with thi s notice you can not 
always count on getting the receipted voucher back, and it 
will be found useful to have a lighter manilla envelope with 
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printed address of the treasurer enclosed with each 
voucher, when paid, through the mail. This envelope 
~hould be large enough to take the voucher without furth er 
fo lding, being just a shade smaller than the regular offici al 
envelope. Dy the use of your own envelope fitted to the 
voucher you also secure the probability of it s return in 
same shape as sent out, in good condition for filing, other ­
wise it will probably be returned in a small business en­
velope folded in two or more ways, much di stort ed as to 
shape. 

For hi s own protection the treasurer should insist that 
all vouchers be approved by at least two other officials be­
fo re he makes payment. This, like all rules, is subj ect 
to exceptions in special cases, but should be imperative in 
all payments for materials, and under no circum stances 
where the voucher system is in use should the treasurer 

No .... 

To ..... ......... . 

For ... , .............. ... . . 

Amount$ .................. . 

Expense General... . . . ,I 

Store Room .......... . . 

Maint.-Way ........ .. . 

Cars .......... . 

Petty Cash . ............ I 

Etc .................. . 

' 
t 

ever issue a check 
without a pro per 
voucher in hand at 
time check is made 
out. 

One of th e g reat 
advantages in th e use 
of a voucher that 
takes th e place of a 
check is the certainty 
that you will get it 
back properly re­
ceipted th rough your 
bank, but the other 
questions entering in­
to the use of this 
form are such that it 
is not always feasib le 
to use it. 

Having cl e c i d e d 
upon the fo rm that 
th e voucher 1s to 
take, the next ques­
tion is the recording 
of it in order that th e 

FORM FOR BACK OF VOUCHER charges covered may 
get upon the general 

books without unnecessary labor and in a concise form. To 
effect this, the best method is by the use of a Voucher Rec­
ord n ook . It is quite possible to ado pt the use of vouchers 
to secure uniformity and proper cert ifi cation of accounts 
without using the Voucher R ecord , but such use is very 
much like the play of '' H amlet, " with Hamlet left out. -

The Voucher Recori:l is one of the greatest labor-saving 

devices that an accountant can make use of. By posting 
directly from it , one entry monthly to each account covered 
by it s classification will cover ,all indebtedness incurred 
fo r such account and will do away with long and cumber­
some journal entries, and in a business of any magnitud~, 
will save considerable clerical labor. The book should 
have not over fift y lines to the page, and should be suffi­
ciently wide to provide columns for all the standard ac­
counts, with a few blank ones for special accounts. Head­
ings of all regular accounts should be printed, and as an 
aid to carry the extension across the page, every fifth faint 
line may be ruled either in darker blue or light red. As 
a furth er aid, where the number of accounts necessitates 
a very wide book, the faint lines can be numbered on each 
page from the top down, but thi s will hardly be found 
necessary for any book that is less than 4 ft. wide when 
open, which will be ample for all ordinary requirements. 

After the vouchers are made out and before they are sent 
to th e various offic ers for approval, they must be entered 
upon the R ecord Book, being numbered consecutively. 
The headings. as shown, are self-explanatory, and footings 
of the various classification columns mnst equal the foot­
ing of the one headed Amount. 

Postings are made direct to the several Ledger Accounts 
ai the encl of the month. The total of the Amount column 
being posted to Sundry Creditors' Account which , as the 
total payments as shown by the Cash Book are charged to 
that account, wi ll show the floating indebtedness when­
ever the books are balanced. 

By handling the accounts in this manner, but one posting 
is required each month fo r the credit side of the Cash 
Book. 

As the bills are supposed to be in proper shape as to 
price, etc ., before they reach the accounting department, it 
is very rare that any change is made in the face of the 
voucher, but to allow for any such contingency, the column 
headed ''Deductions" is provided; in this any change in 
the amount of the voucher is to be noted in red ink and 
must be corrected on Ledger by Journal Entry. 

Occasionally deductions are made for discount offered 
by some creditor. who. fo r his own reasons, desires the pay­
ment of hi s account ahead of the regular time, but where 
the company has a regular rul e for discounting all 6ills 
the deductions should be made before entry of voucher on 
the Record. 

This raises the question of having a bard and fast rule 
of di scount fo r all bills which must always remain a matter 
of policy which the officer s of every company must decide 
for themselves, but it is in the opinion of the writer a rule 
where the advantages are often outweighed by the trouble 

D"o I ~ :,:,'. i:; 1-1 ,_, '_"h_o_se_F_a_v_or

7

._ W_ h_at_f_or_ Amount Deduction I D a te Paid 

1

1 Petty I Expense Store I 
I-R-et-ur_n_ed- _ _ ca- sh __ G_e_n_er_a1_

1 

_ _ R_o~om __ E_ t_c._
11

~ ~ 

Totals ....... . .... . ... . 
- !---- - - - l_--_- 1

1

1 __ 1 _ _ _ - - i- - ___ I _ _ _ 

Posted Ledger F olio ........... . . . 1- -- -- - --i. ~l- .. 1 . -11- - --- - ,- i--
FORM OF VOUCHER RECORD BOOK 
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that may arise in times of money stringency and the re­
fl ections that will be made as to the company's solvency 
if for any reason it suspends the discount. 

The date of payment of the voucher is obtained from 
the Cash Book and entered in proper column. 

If within a reasonable time after such date the voucher 
is not returned receipted, steps should be taken to fo llow 
it up by correspondence. If the original can not be fo und 
a duplicate should be made up and receipt secured if pos­
sible. If from any cause the orig inal or a duplicate receipt 
can not be obtained a memoranda to that effect should be 
filed with the Receipted Vouchers in the proper sequence 
with copies of correspondence attached. 

If thought desirable it would be perfectly feasible to 
have all vouchers fo r material, requiring the purchasing 
agent's approval , made out in hi s department and the 
original bills remain on file in hi s custody. In thi s case 
he would approve vouchers before passing to the account­
ant. No mention has been made of any voucher except 
for material purchased, but the proper development of the 
system requires that every disbursement shall be r epre­
sented by a voucher, therefore one mu st be made out for 
all items of petty cash, payments under contract, pay 
rolls, salaries, advances on account of expenses to offic er s 
and others entitled to expense money, etc .. and proper dis­
tribution of the charges made in same manner as for the 
material voucher s. 

•• 
How to Make Non-Paying Roads Pay 

BY II. S. COOPER 

IX. Jdaintenance-Standardization 
With the class of roads under consideration it is gen­

erally the case that the equipment of most or all depart­
ments- power station, line, track, cars, trucks and their 
electrical equipments-is a mixed one, it being the excep­
tion to find one where such equipment is standard for each 
department , viz. : \\There all the track or line, or all of the 
car s or thei r trucks, or the electrical equipment of them, 
or the power station, are of the same make, size, style or 
type. Even where they have orig inally been so, various 
causes have led to the installation of different apparatus or 
material s until in many cases the property is an histori cal 
museum of most of the "has-beens" of the street-railway 
field , with the logical result that a very large number of 
extra repair and renewal parts have to be kept in stock. In 
one road known to the writer there are, on 7 miles of track, 
six different sections and weights of rails , five diff-:ren t 
types of special work, two sizes of trolley wire and eight 
different types of fittings for it ! Among- the twenty car s 
there are four makes and eight types, there arc 
four makes and six types of trucks, three makes 
and five types and sizes of motors! In the power station 
are two makes and three sizes of eng ines, two niakes, three 
sizes and two types of boilers, three makes and two sizes 
of generators ! In consequence the quantity and variety of 
repair and renewal parts that have to be carried in stock is 
simply appalling fo r the size of the road, to say nothing of 
the special tools and appliances used on them and the diffi­
culty and expense of training new men to the multiplici ty 
of their use, the chances for errors in parts or material s 
greatly similar and the difficulty in maintaining such sup­
plies in a normal, yet reasonable , quantity. 

In some few cases this has been unavoidable to a certain 
extent ; apparatus or materials of the same make, size or 
type as the original installation have either been unattain ­
able at r easonable prices or in decent condit ion, or the 
original type was such that duplicates of it were undesirable 

on any terms. Lack of means and the prevailing plenti­
fuln ess and cheapness of second-hand apparatus and ma­
terials has also led many roads to buy "any old '' make or 
type simply because they were "so cheap" or "such a bar­
gain ;" fo rgetti ng that the "first cost" is not always :t cri­
terion of the real cost when maintenance is thoroug hly un-

. derstood and considered. 
Again, during the last two or three year s, the difficulty of 

obtaining r easonably prompt delivery of new and modern 
apparatus in small order s has been so g reat that it has been 
a case of H obson 's choice when change, increase or exten­
sion has been suddenly settled on. This dilemma is often 
largely the fault of the owners who are generally only too 
willing to put off the deci sion to purchase until the very 
last moment and then-get left . There are few manager s 
or superintendents who, if left alone, will make such an 
error; as a rule, they generally " holler before they're hurt!' 

It is o ften a grave quest ion to the management as to the 
relative economy of the two courses when the qu e:-; tion 
Cl mes up as to addition , extension or substitution. \Vhether 
the superior simplicity, efficienc y, durability, or ease and 
cheapness of r epair of the newer or more modern ap­
paratus or mater ials will counterbalance the cost of keeping 
and using one or more extra and entirely different set of 
repair or renewal parts , with the necessary special tool s or 
appliances for their handling and the cost of training the 
employees to their use and operation, is a question that 
should be very carefully considered by the owners or man­
agers bcf ore the purchase is made. 

H ere again, local conditions and needs must be taken 
into consideration. If the equipment o1 the department 
that is to be increased or partly replaced is fairly modern, 
efficient and suited to it s purpose; if the repair or renewal 
parts for it may be obtained promptly aqd at a reasonable 
cost; if the addition or substitution is a small proportion 
of the whole equipment of that department, or if the in­
crease or substitution is only a temporary matter to tick 
over until some intended radical change or increase is to 
be made, then, in either of these cases there is a good rea­
son for the installation of identical apparatus or materials, 
even if it is "behind the t imes'' and somewhat defici ent in 
effici ency, durability or case of repair, for in such cases the 
single item of simplicity in the keeping and handling of rc­
rair and renewal parts and the attendant tools and labor 
will probably more than compensate for the other adverse 
conditions. 

O n the other hand, if the equipment or materials in use 
are notoriously and plainly ineffici en t or expensive to main­
tai n ; if they are, as a whole, in bad condition; if repairs 
and renewals are unobtainable except by long delay or ex­
cessive cost; if a large percentage of addition or substitu­
tion has to he made, or if no further addition or change is 
expected to be made for a long period , then it is wise to 
very fully consider if it wi ll not pay in the end to purchase 
different and more modern or effici ent apparatus or ma­
terials, even though by doing so the stock of r epair and re­
newal parts has to be duplicated or triplicated. 

T f the latter course is determined on it must, however. 
be clone with a final and definit e end in view. To buy the 
most modern and effici ent apparatus of one make. size or 
type thi s year. and to find, in the increase fo rced on you 
next year, that you are compelled to put in an entirely 
different make, size or type, is to avoid only one of the 
evil s, it is i'swapping the dev il for hi s imps' '! The encl in 
view should be finall y to make the C(]U ipmcnt of each and 
every department as nea rly "standard' ' as is possible, and to 
thi s future end a great many other things may be sacri ­
ficed with remun erati w results. To do thi s genera lly 
needs both fo res ight , thorough loca l and technical knowl-
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edge-and great patience, ''snap judgment" must be 
avoiclecl, unpractical and untechnical officers and officials 
held in leash and glib-tongued salesmen temporarily dis­
couraged with a club, and at times even the urgent de­
mands of the public and the press will have to r emain un­
satisfied until the future policy and practice have been fully 
determined. A t such times ''make haste slowly" must b'e 
the motto, for it is at such times that the manager has the 
chance to ''show his mettle" and to make-or mar-him­
self. 

Aside from the standardizing of the orig inal machinery 
and appliances comes that of maintenance, the standard­
izing of all r epair and renewal parts, tools and auxiliary 
appliances and materials, and to this branch less attention 
is paid than even to the other . It is no uncommon thing in 
even otherwise well-managed roads to find the bolt s 
in use with all sorts and numbers of threads, the nuts of 
all varieties of sizes-and also of threads, brasses and bear­
ings having to be "fitted" to their journals every time they 
are changed or renewed, wheels having to be rebored or 
axles "rough-punched" to get a proper "pressure fit .' ' 
"shims" and ''dutchmen" used in all sorts of places, "fits'' 
made with a drift-pin and a sledge and templets, jigs and 
gages conspicuous by their absence. Such a state of affairs 
always means time, labor and materials lost and wasted, 
and yet this can be avoided even in the smallest and poorest 
road by a continuous and unremitting effort in the right 
direction-that of standardization. 

Take that commonest and most abused of all repair parts, 
the ordinary machine bolt . In the small roads, if it is not 
raked out of the scrap-pile, cobbled up in the shop forge 
or gouged out of a bar of cheap, rough iron with a dull 
die, it is bought as needed of the local hardware dealer. 
E ither is bad, but the last is generally worse, fo r the most 
ignorant person on earth in regard to the fin e points of bolts 
is generally thei1· retailer; to him a bolt is a bolt so long as it 
has a head, thread and nut, he buys them by the keg as 
cheap as possible, and such things as "standard" threads 
or dimensions of head or nut or accuracy of fit are refin e­
ments that make him suspicious of the man that asks them. 
Even with large roads which buy their bolts wholesale 
there is often a tendency to consider the price and neglect 
the specifications. As bolts enter so greatly into all repairs 
and renewals, as their use-the putting on and taking off 
of the nuts or the tightening or loosen ing of the bolt itself­
a1·e things which have to be clone so frequently in every de­
partment, it would seem that of all matters this would have 
received the most attention, that every effort would be made 
to make its operation as simple, quick and easy as possible. 
And yet in nine shops out of ten w11ere a truck, a motor or 
a piece of machinery is to be taken apart or put together, 
the bolts will cause the greatest loss of time, temper, skin 
and profanity. 

It does not pay to use poor bolts nor to misuse good ones. 
It does not pay to buy any old bolt, to buy bolts at 1etail 
of retailers or-except m special cases, in some finished 
or special bolts and on very large roads-it does not pay 
to make bolts. 

At the present time there are a dozen firms who make 
a specialty of manufacturing bolts, good bolts, bolts with 
head and nut and body and thread exact to a standard , 
where any nut will fit any bolt with either "wrench" or 
''finger-fit," and every bolt will fit its hole to one-sixty­
fourth of an inch. For a very small additional cost they 
wi ll "chamfer'' the nuts and heads and "face" the nuts, and 
for a slight difference in discount they will sell you less 
than "keg" lots, and the total of all thi s will be a large per 
cent less than the retailer will charge for the things he calls 
bolts. In addition to this you will be enabled to discard 

monkey and Stilson-wrenches, pipe-tongs, cold-chisels and 
sledges as a means of tightening or loosening ·a bolt or nut, 
and will need only two flat wrenches to each size of bolt­
one for square and one for hexagon shape; for all bolts of 
the same size will have similar sized heads and nuts, the 
"chamfer" on the head or nut guides the wrench to its po­
sition, the "facing" of the nut insures an even bearing on 
the threads and a straight pull on the bolt, while the 
'·finger-fit" enables the nut to be rapidly run on or off. 

In any shop or department where a careful account of 
the stock used has been kept, the number, size, length and 
kind of bolt used within any period in the past should be 
able to be ascertained, and from this record and with a 
knowledge .of future work, it should be easy for the fore­
man of such shop or department to make up an estimate 
of the number, size and kind of bolts that he will need 
within, say, three or six months, or even a year, and it 
will pay any road which has not previously done so, to 
standardize this estimate as to sizes of heads, nuts, thread 
and threads, order it of some good manufacturer, duplicate 
these exact bolts when more are needed and discard aml 
scrap every bolt in use which does not agree with these 
dimensions. When its whole system of bolts is thus stand­
ardized there need be no more hunting of bolts to fit certain 
holes or nuts, or of nuts to fit certain bolts or studs, no 
more " twisting off" of bolts, of "cutting off" of nuts, no 
more "whacking off" of corners of head and nut with cold­
chisel or pipe-tongs, no more big bills for monkey­
wrenches, no m ore skinned knuckes and ''bolt-profanity," 
fo r , if care and common sense is used, a bolt or a nut can 
then be tightened, loosened or •'set" with ease and certainty 
-and a fit . 

The use of the United States or Franklin Institute sys­
tem of threads-both as to shape and number per inch-is 
now so universal in thi s country that its use as a standard 
goes without saying. In the matter of dimensions of heads 
and nuts there are at present two standards, the Manufac- · 
turers, which is an arbitrary one, and has no reason for 
being, except its existence, and the United States, which 
has for its reason, maximum strength with minimum waste 
metal. The "chamfering" or "cupping" of the head or nut 
prevents sharp corners to catch clothes or waste, serves to 
g uide the wrench to its place, adds to the neatness of ap­
pearance, and, in certain cases, serves to "lock" the nut. 
T he "facing" of the nut enables it to be more easily started 
on the bolt, insures an even bearing and a straight pull, and 
the "finish" on the encl of the bolt facilitates its entrance 
into hole or nut and g reatly obviates injury to its thread. 

Therefore, if any road is using unstandard bolts, it will 
pay-over and over again-to standardize them as soon as 
possible and also to invest in a set of flat-steel wrenches, 
both straight and "S," square and hexagon, to fit them, and 
also to buy a full set of the best adjustable dies and of nut­
taps-of exact same thread and threads as the bolts-with 
which to "clean up" any threads which may accidentally 
become injured. These tools must not be used to make the 
bolts and nuts fit, they must do it without that, neither must 
they be used to cut bolts or tap nuts out of rough iron, nor 
must Tom, Dick or Harry be allowed to use them "promis­
cuous," they are to be used only for the purpose above. 

The useful strength of a bolt or nut is only that of the 
perfection of its thread, therefore it is neither wisdom nor 
economy to use a nut with worn thread on a new bolt or 
vice versa, neither is it economy to use any bolt or nut 
when the threads plainly show great wear. To many, a bolt 
or nut is sacred as long as it has a spiral streak on it, or in­
side it, but even bolts and nuts will "turn" if so trodden on, 
and loose cross-arms, hammering rail-joints, dropped mo­
tors, and rattling trucks will soon attest that "turning"! 
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The New York Central Tunnel Problem 

CONWAY CENTER, N. H., June 23, 1901. 

EDITORS STREET RAILWAY JOURNAL: 
My attention has been repeatedly called of late to the 

conditions existing in the New York Central tunnel, and 
the determined efforts that are being made to force their 
amelioration. The present state of affairs seems so im­
possible of toleration that the public has been moved to 
savage criticism of the officials of the offending road, and 
drastic legal measures to compel improvem ents. Yet, in 
fairness, it should be remembered that the nui sance has 
grown so gi:aclually, keeping pace with the growth of the 
metropolis, and its need for railway communications, that 
it has reached its present proportions without at any par­
ticular time showing so marked an increase as to fi x the 
attention of either public or officials. \,Vhen trains wer<'. 
relatively few the tunnel was, according to its kind , fairly 
well ventilated. Even to-clay it is in far less serious case 
than the St. Clair tunnel at Port Huron, and other:, that 
might be mentioned. I do not wonder that the officials of 
the road, however earnestly they may desire improvements, 
shrink before the magnitude of the problem that confronts 
them. With more than 550 trains per day to take care of. 
to say nothing of switching engines, the volume of smoke 
and furnace gases evolved is something truly prodigious, 
and I do not think it too much to say that any scheme of 
artificial ventilation would be foredoomed to failure. 

The most that could be hoped from such steps would be 
a temporary amelioration of conditions, passing back to 
hopelessness with a slight increase of traffic. The only real 
remedy lies in the complete abolition of the production of 
smoke in the tunnel by the adoption of some other means 
of traction than locomotives. And here again the propor­
tions of the problem are somewhat appalling. \,Vere the 
tunnel a comparatively simple affair, like that at Baltimore , 
"\-vhere four electric locomotives do the entire work, or like 
mafl.y another tunnel where similar facilities would be ade­
quate, the most direct and commonplace application of 
electric traction would be adequate for the work. U n­
happily, in the New York case not only is the number of 
trains prodigious, but the yard work is particularly com­
plicated. 

Besides, the stop for change of motive power at the encl 
of the tunnel is a serious matter, particularly for the 
crowded suburban tr:iffic, which is yearly growing more 
important. Really, the first step forward should be the 
conversion of this suburban work to electric motive power. 
This once accomplished, the rest of the trains could be 
pulled through by electric shifting engines without any 
particular difficulty. In fact, the establishment of electric 
traction on the suburban lines forms the whole problem 
to be solved, for here lie all th e difficulties. The prac­
tical issue is reduced to the · following: Given a crowded 
terminus, with a complex yard, foll owed by a long tunnel, 
shared with a great and important through service, how 
can heavy suburban work best be accomplished by electric 
traction? 

There are no prececients of any value for the solution. 
There is not now in existence anything approaching a rail­
road yard equipped for electric traction, nor is there even 
any important suburban service, other than fairly under­
ground, or actually elevated, carri ed exclusively on by 
electric traction. O f surface roads doing an enormous 
tramway business there are many, and there are a few 
lines doing the same class of work that would be required 
near New York, but none of them uses tracks in common 
with through trains, or has to run into a complicated 
terminus. Experience on elevated roads shows clearly 
enough that electric traction is entirely adequate to meet 

the traffic conditions of the heaviest suburban work, but 
the crux of the whole matter li es in the arrangement of 
the working conductors in a crowded terminus and along 
a surface suburban system. 

For elevated and underground work the third-rai l sys­
tem, in its simplest form, has been thoroug hly tri ed, and 
has proved entirely adequate. Its application to surface 
roads, however, has not , up to the present time, been 
proved to be entirely economical and trustworthy. Sev­
eral third-rail roads of moderate length have been oper­
ated with some considerabl e measure of success, but full' 
data as regards leakage, accidents and interruptions of 
service due to causes connected with the location of the 
working conductors have not been made public. Such as 
have transpired are not altogether reassuring, and there 
are no signs that the number of such roads will rapidly in­
crepse. Nor has anyone yet had the hardihood to install 
a third-rail system in the complicated tang le of switches in 
a terminal yard. It is safe to say that the unguarded third 
rail, as usuall y install ed , is entirely unsuit ed to such a loca­
ti on, and that its use there would border on criminal care­
lessness. Nevertheless I regard it as entirely practicable 
to install , even under such trying conditions, a system of 
working conductors which would prove entirely safe and 
completely reliabl e. With a reasonable amount of en­
gineering skill even a third-rail system can be made safe 
and secure in it s insulation , although I am by no means 
convinced that it is the best way out of the difficulty. I 
may say right here that I have no interest in and am not 
here hinting at any of the sectionalized-conductor schemes 
which have been exploited of late, or at any other time. 
The path of the art is fringed by their wrecks already, and 
newcomers must prove their right to succeed by most 
patient effort. 

The solution of the problem that confronts the New 
York Central officials demand s not so much new inve n­
tions as good, sound, hard-headed engineering skill, not 
afraid to take radical measures, if need be, and fully con­
scious of the importance of careful and thorough con­
stn~ction. The electrical conduit system of traction got 
black eyes without number for t en years or so, and finally 
won out, when it s backers really backed it. 

But our railway friends must not suppose that the adop­
tion of any system of placing the working conductors will 
enable them all to wake up some morning and find a fully­
grown traction system in operation. Railway operation is 
a fine art, and if th e apparatus is changed, so also must be 
some of the methods. They can if they wish pick flaws 
in any electric system which human ingenuity could sug­
gest , and are full y capable, if they have to, of taking that 
same system and making an operative success of it , if the 
motive power is all right. A nd the motive power can be 
made all right by methods now thoroughly tried, so that 
if they can not get good service they will have only them­
selves to thank. 

In other words , from th e engin eering standpoint the 
tunnel and suburban service presents no serious difficulties, 
although, like most large problems, it involves some un­
wonted conditions. It can be accompli shed without inter­
ruption of traffic, and offers the onl y full and permanent 
solution of the smoke problem, which has brought the 
whole matter into ungrateful prominence. It can not be 
done in a week , nor at a cost of $1.89 per rod, but it can 
be done thoroughly, and without unreasonable expendi ­
ture, for the benefit s to be secured. T he present situa tion 
is unworthy of th e metropoli s, and the progress which, in 
other respects, it represents. The existing nuisance is 
bound to be abolished in the near futur e, and with it s exit 
,v ill appear a new era in subu rban rapid transit. 

Lours BELL. 
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It is always interesting to note th e hold which con­
servati sm has on modern practice, especially where the 
evolution of such practice can be fo llowed step by step 
fro m its orig in. A n example of thi s tendency, in the de­
velopment of the rail way business . is shown in the con­
struction of our car houses. Nearly all th e orig inal horse 
ca r li nes were successors to omnibu s routes, and in many 
cases took over th e horses and houses of the old com pany. 
\;Vhat was more natural, therefore, than that the cars 
should occupy the same place in th e houses that the omni­
buses had fill ed, necessitating extensions of the building s 
as th e service g rew, and that aft er the advent of electric 
t rac tion the sam e system of car " barns" should have re­
mained? I n the new car storage yards which we describe 
on anoth er page General Manager Brackenridge, of the 
Brooklyn R apid Transit Company, has made a rad ical in-

novation in street railway practice, the result of which will 
be closely watched by contemporary roads. It can be 
said in favor of thi s plan that the steam rail road companies 
have followed it successfull y, and there is certainly a large 
saving of expense in building a yard of thi s kind and a 
practical immunity from fire. T he Brookl yn R apid T ransit 
engineers claim that it is absurd that a car which is ex­
posed to the weather one-half or three-quarters of its life 
should be h oused under a shed th e remainder of the time. 
T h e new car house, or yard, is cert ainly an innovation, and 
if cars can be kept " in the open" sati sfactoril y wh en not in 
use , the plan will be a popular one. 

If the valuat ions placed on street rail ways by the tax 
assessors in New York State r epresented the true values 
of the properties in question, the owners would be ve~ 
much ri cher than th ey now feel that th ey are. It is oft en 
very gratifying to have some outside party estimate the 
value of one's property high er than the ow~er himself 
considers that it is worth , but when thi s evaluation is made 
the basis fo r taxation, the action is a practical confiscation 
oi pri vate property, if th e evaluation so reached is exces­
sive. T here can be no doubt that th ere is a g rowing 
tendency in the U nited States to shi ft the burden of rais­
ing municipal and State revenues from the individual s on 
to th e corporations. T his purpose was definitely an-
1w1111 cecl by the State au thorities of New York during the 
sessions of the last Legislature, and when that body ad­
journed it left a heritage of many corporation tax bills, 
while the r eg ular State tax rate, as a consequence, was the 
lowest for many years. Such a course will naturall y ap­
peal to th e majority of voters, who, as a rul e, do not worry 
if some one else has to pay the g reater part of their taxes, 
and is popular, also, with the tax collectors, as corpora­
tions can not as easily hide their property or claim 110 11-

res icl ence as can individuals. S treet railway companies 
are necessari ly particularly exposed to concert ed attacks 
of this kind, not only because their property is absolutely 
irremovable from the State, but also because the idea has 
been g enerally fo stered that they possess some peculiar 
privileges in the use of the streets, fo r which they have 
not paid, and that, consequently, any tax they may be 
assessed, no mat ter how large, is still an inadequate return 
fo r the "franchises" which they enjoy. 

* * * 
Although N ew York State in parti cular was referred 

to above as adopting an hostil e att itude toward the street 
rai lway companies wi thin its boundari es, it is by no m eans 
th e only body which is taking this position. The same 
policy is being pursued in other States and cities, among 
oth ers in Cleveland, wh ere the subj ect has become acute 
during th e past month . Here, under the direction of the 
new Mayor, Tom L. J ohnson, an extended investigation 
has been conducted on the valuations of the different prop­
erti es fo r purposes of taxation. Experts were called in, 
and last week, as a result of the hearing , the valuation of 
one of th e properties was rai sed about 1000 per cent. By 
means of a temporary injunction th e other road has pre­
vented the assessors from increasing the assessment on its 
property, all eging tlfr latter were prejudiced in the matter, 
and so could not g ive an unbiased opinion of its value, so 
that the subj ect will be transferred to the courts. 
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As the high-tax propaganda seems to be growing in 
extent, and as excessive demands from street railway com­
panies are threatened in many quarters, it is well to con­
sider th e subject carefully. vVe believe that much of the 
persecution of street railway corporations in thi s way can 
be defeated at law, but it is also true that one aspect of th_e 
situati on has not been given th e attention which it s im­
portance deserves, either by the municipal or State authori­
ti es, or by the railway companies themselves. vVe refer 
to the serious question of the deterio ration of all apparatus 
which is constantly going on, not only from use, but from 
the advances made in the art. Depreciation, as u sed in 
t'l1is connection, signifies more than mainte!1ance or repair; 
it m eans in its broadest sense a constant charge against 
th e property, and consequently a legitimate deduction from 
gross receipts before th e true earning power of th e prop­
erty can be determin ed. It is hardly twelve years ago 
that nearl y every important street railway was being oper­
ated by horses with 16-ft. cars and on 40 to 50-lb. tram rail; 
the only exceptions vvere where the enormously ex­
pensive cable railways had been installed. The change 
to electricity necessitated the abandonment of thi s entire 
investm ent, and while anoth er such radical upheaval in 
street railway motive power seem s now hardly possibl e, 
certainly in the immediate future , it is undeniabl e that im­
provements in track construction, rolling stock and oth er 
equipment are inev itable. Each yea r, then, reduces the 
value of the railway by (1) breakage, which is a 
measurable amount, and usually figures in the accounts 
a~: repairs; (2) by the reduction in the total life of each 
part, which is a less definite quantity, and can be called 
"depreciation from use," and (3) by the growing antiquity 
of th e apparatus from improvem ents in the art, which 
amount is even less easy to calculate than th e preceding, 
and can be termed " depreciation from age." It is th ese 
two latter items that have not been g iven th e consideration 
which they deserve. If they appear at all in the annual 
stat em ents , it is usuall y in an inconsiderable way, but they 
are paid for as actually as any other part of the equipment. 
An allowance for them at their true value should be made 
by th ose who wish to determine the real earning power of 
a property, and such allowance will often make a consider­
able difference in the net receipts. 

Ever since the str eet car v\ias introduced as a mode of 
conveyance in th e public streets th e courts in every State 
of the Union have rendered decisions upon the question 
as to what is the "ordinary use" of the highway. As far 
back as the early sixties the courts laid clown th e general 
proposition , that , as civilization advanced and new means 
of conveyance were adopted by th e publi c, th e uses to 
which th e street mig ht be put would necessarily be con­
stantl y and materiall y enlarged. Gas, water, steam and 
air pipes and electric wires all demand accommodation. 

Judge Emott, of the New York Court of A ppeals, said 
in 1863: "Any judge who should attempt to defin e such 
limits [ of th e ordinary uses to which streets may Le put I 
by hi s own knowl edge or experience at th e present clay, 
while he would no doubt go far Leyond what his prede­
cessor might have dreamed of a century ago, would , with 
as littl e doubt , be left far in th e background in th e progress 
of civilization and improvement , which is to take place in 
th e hundred years to come." And later on in his opinion 

he says that th e use of the horse car is not "inconsistent 
\\"ith th e ordin ary use of the street by common vehicles . 
'* * * T do not attach any importance to th e moti ve 
power fin that case it was ho rse-power ] . It is said that 
the presence of th e rail s is dangerous, if not injurious to 
the horses and other vehicles, bu t so are various descrip­
tions of pavem ents which are in more or less frequent use." 
(People vs. K err, 27 N . Y., 188). vVh en the electrical 
roads were constructed th e questio"n arose between the 
companies and abuttin g owners as to wh ether the use clicl 
not impose an additional burden upon the street , and in 
almost every jurisdiction in the country except , perhaps, 
New York and Neb raska, it was held that they did not 
impose an add itional burden , but that th e poles and wires 
\Yere " helps to th e public in exercising th eir right of pas­
sage over the street * * * and th ey have been placed 
in the street to facilitate its use as a public way and thus 
add to its utility and convenience." (Halsey vs. R. R. 
Co ., 47 N . J. Equity, 380.) So that now the general 
doctrine may be stated as it was in a O hi o case, as follows ; 
''Th e main purpose of streets or hig hways being to facili­
tcite travel and transportation , new and improved agencies 
for effecting that purpose mu st be presumed to have been 
in contemplati on , in addition to those in existence when 
the ways were established.'' In thi s connection, of course, 
the courts will presently have to pass upon the qu estion 
of automobil es and traction engines, and when these as­
sume gigantic proportions or emit unusual noises, it will 
becotpe a question of how far they promote ordinary travel 
upon the street, and of how far they impede it. 

An interestin g question arises where a bridge, viaduct 
or embankment is fitt ed for light traffic and perhaps even 
fo r h eavy traffic , but proves inadequate to the strain im­
posed upon it by heavil y-laden electri c cars with their 
burden of metal contained in the motors and trucks. I s 
there an obliga tion upon the town to repair the bridges, 
viaducts and embankments and keep them up to the point 
of safety for such traffic on th e ground that it is ' 'ordinary 
traffic"? In most cases this ques tion does not arise, be­
cause it is carefull y provided for in the franchise or charter 
g ranted to th e road vvhen it receives the privil ege of laying 
tracks. Th e question has been raised , but we are not 
av,1are of any decision bearing directly upon thi s question , 
and it may be that the courts will defin e "ordinary travel" 
somewhat differently when it arises in this way between 
the municipal or town authoriti es and the railway company 
from the definiti on they give to the same words when 
used in an action fo r an injunction brought by an abutting 
property owner because of the use of th e street by a rail ­
way company. vVe are awaiting with some interest th e 
result of cont roversies upon this question which are likely 
to p1·esentl _v fin d their way into the conrt s. 

A Hundred Miles an Hour 

Bluffing is the fin est essence of th e greatest A meri can 
game; it is th e trade-mark of th e fre e \Vest and th e family 
motto of th e effete East, and thus, perhaps, it is on ly 
natural that it s all -abiding p1·esencc should have entered 
the elect1·ical arts. Tt is now more than a decade since 
the ancient sages and proph ets of elect ric traction shaded 
thei r eyes with trembling- hands and spied in the dust of 
th e horizon a spact-devouring electric train with an eye 
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of flame and an in satiable appetite for watts. It was com­
ing. they said, tossing the miles into a whirling trail of 
clust, and it were well to clea r th e track and get locomo­
tives and oth er peri shable bric-a-brac out of the way. 
Through th e succeeding yea rs we have been inwardly 
bracing ourselves fo r the triumphant entry of that hun­
dred-mile-an -hour train . But we have waited in vain 
with the patience of St. Simon Stylites . The conversion of 
the trunk lines of this country to electric pmver has not 
yet come. 

By this statement we mean in no way to minimize the 
enormous strides which the science of electric traction has 
accompli shed during the last ten years . It has revolution­
ized urban and suburban transportation, and has brought 
with it a host o f benefits to city and country dwell ers which 
seemed absolutely unattainable a decade and a half ago . 
But it is undeniably a far cry fr om th e largest electric 
railway enterpri se at present carr ied out to th e most 
modest of the high-speed proj ects that have been before 
the public eye. A nd th e di sc repancy between promise and 
fulfilm ent is one that should be explained. More than 
tc n years ago the experiment s of Crosby made it certain 
that electric traction at very high speeds was, as an en­
g ineering feat, entirely practicable, even with the means 
th en at hand. His results in determining air resistance 
removed the onl y really doubtful factor from the problem, 
and th e experience of more recent years with locomotives 
has confirmed these results in the full est and most sati s­
factory mann er . F urther, no eng in eer is to-clay disposed 
to deny that the electri c motor has ce rtain very marked 
an cl decisive advantages fo r such work. It renders th e 
whole weight of the locomotive, or, with multiple-unit 
cont rol, of the entire train available for traction, facilitates 
braking by th e generator functi on of th e motors, and 
g reatly faci litates the reduction of dead weight to be 
dragged. At the present time there has been long enough 
experience with long power transmission lines to show 
that th e continuous suppl y of large amounts of energy 
over long sections of line is a very simple and easy mat­
ter, and that th e effici ency of such a transmiss ion is high 
enough to utilize fu el more economicall y than is possible 
with locomotives, even setting aside the g reat advantage 
to be gained by the use of water power. 

The cost of the conducting system , once a matter of 
very grave import, has subsided in th ese days of high volt­
ages into comparative moderation , and is likely to subside 
still further. A nd finall y, the trials carri ed out abroad 
within th e past year or two have shown conclusively that 
energy at very high voltage can readily be taken to the 
motors by a fl ying contact wi th trolley wh eel or shoe, so 
that th e transmission line and the working conductor may 
be one · and the same. 

T he fact is, that, with th e light upon the subj ect now 
ava ilable, it is not too much to say that an elec tric train at 
100 miles per hour not onl y is entirely practicable, but 
involves very littl e of an experimental character. O ne 
might al most go furth er and say that the only difficulties 
worth serious consideration are those involved in the track 
and roadbed, which, of course, are quite apart from the 
motive power, except as the electric motor has somewhat 
the advantage in the lessened pounding of the rail s. Yet, 
in sp ite of all this, the high-speed electric road is to-day 
seemingly further from accomplishment in this country 
than it was seven or eight years ago. Abroad it seems to 

have been taken up with some prospect of success, par­
ticularly by the Studien Gesellschaft, an association of the 
German electrical companies, on the Berlin-Zossen line, 
and it would be far from surprising to see the first success 
r eached on the Continent. 

The reason for such a state of things is not altogether 
obvious. It' apparently is a commercial rather than a 
technical difficulty that stands in the way, and the diffi­
culty seems to be a curiously composite one. Are we to 
suppose that no one wishes to travel at such speed, or 
that, wishing it , the cost would be found to be prohibitive? 
Certainly we have seldom seen an A merican business man 
who wished to t,ravel by a slow train if a faster were avail­
able, and the agreements between railroads as to rates 
plainly show that the public considers the quicker routes 
desirable, even if the difference in time be only IO or 15 
per cent. The same argument against higher speed has 
been used against every advance for half a century past, 
and in every case competition has forc ed the improvement 
and the public has welcomed it. As to the matter of cost, 
it is absurd to suppose that fast express trains would be 
running to-day if, everything considered, they clicl not 
pay. You can not convince the A merican public by any 
amount of juggling with statistics that the existing rail­
roads are regularly running trains at a loss out of philan­
thropic enthusia sm . Directly or indirectly, good service 
pays, and it is fairly demonstrable that the cost of electric 
service at 100 miles an hour would not be largely in ex­
cess-per passenger carried-of the cost of the existing 
fast express service between large centers. Moreover, 
extra fares would be g ladly paid for the sake of the time 
gained. Time is money to a business man, and if h e 
could step aboard a train in Chicago at S p. m. and be 
landed in New York at 8 a. 111 ., he would save an entire 
business day over the present trip. And th e speed thereby 
implied would be considerably under the 100 miles an 
hour that seems a worthy objective point; in fact , less than 
70 miles per hour, including stops. 

In thi s hypoth etical trip is perhaps the key to one of 
the problems of qigh-speed traction . Most of the fast 
electric lines projected have been of moderate length, and 
hence the total saving of time could not be very great. It 
would be easily within the bounds of possibility to estab­
li sh a running time of an hour between Philadelphia and 
New York, yet the saving over the present trains would 
hardly be sufficient to count for much. On the other 
hand, a line from New York to Washington or to Boston 
would be worth the while, since a business day would be 
made available to the traveler from either terminus. A 
fortiori, the New Yark-Chicago line would meet a real 
\Vant. 

A nother difficulty is the tremendous opposition that 
would be put up by existing railroads against the estab­
li shment of such fast service. But even this difficulty is 
not insuperable, for railroads now and then fall out, and 
some existing line may take the initiative. Some political 
economist has shrewdly remarked that when great combi­
nations fall a-fighting the public gets square for all it has 
lost by their previous amity, and some turn of the wheel 
may bring the franchises for a great fast line into hands 
able and willing to utilize them. And perhaps our 100-

mile-an-hour train may have to await such a . fortunate 
chance, though the engineering part of the problem is 
practically solved to-day. 
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High-Speed Electric Traction Between Milan and the 
Italian Lakes 

During th e past few months several articles concerning 
various electric traction installations in the Kingdom of 
Italy have appeared in this paper, showing that not only 
are the number of urban installations rapidly increasing, 

A STRETCH OF TYPICAL TRACK AND LINE ., 

but also that th ere -exists a decided tend ency on the part of 
the railroad companies to transform the more important of 
their secondary lines from steam into electric traction. 

As far back as December, 1898, the Italian Railway 
Company (Societa Italiana per la Strada Ferrata de! Medi­
terraneo) opened an accumulator car serv­
vice on the line between Milan and 
Monza, a distance of about 9 miles. This 
installation, however, was made more by 
way of experiment than anything else, in 
order to asce rtain the practicability of 
this method of traction on secondary lines 
demanding an infrequent service. Since 
then more ambitious projects have been 
studied , with th e object of introducing 
electric traction on lin es of considerable 
length and importance, havin g a h eavy 
passenger and freight traffic. Some of 
these schemes have been discarded for the 
present, as for instance, the Naples­
Castellamrnare and the Giovi (Genoa­
Turin) lines, but some oth ers have been 
carried out, or are at present under con­
sideration or construction. O n the 
Bologna-San Felice line, a distance of 26 
miles, a service with accumulator cars has 
been started quite recently, and the elec­
trification of th e lin es L ecco-Sondrio 
(Adriatic Railroad Company) and Milan­
Varese - Porto - Ceresio (Mediterranean 
Company) is now taking place. 

it for some future elec tric railway installations can be 
shown. From an eng ineering point of view thi s trans­
formation from steam to electricity seems a wise measure 
when one considers the hig h cost of coal, which must 
necessarily be imported from abroad . As th e cost of de-

ONE OF THE SUBSTATIONS 

veloping the water power will be comparatively small in 
most cases, rapid progress will undoubtedly be made in 
the near future in introducing electric traction, even on 
long trunk lines, which may be within a practical zone of 
tran smission. 

L. de Luga»o 

M. • ( PORTO CERESIO 

"''•,• Arctsole-Br~0B1s11s, h10 Y1gg1u 

Besozzo f nUuno-Olona 

J; VAR ESE .;,. 

c., -lf.lve-Jl o c,,,!,.. 

"'" ?,.;>~ 

Tern ate- Varano Gazzada 

o Snh Stations 

StreL•t R~•.,lo11rn~l 

This impetus to th e introduction of 
electric traction on existing steam roads 
is due, in a great measure , to th e possi­
bility of utilizing the hydraulic resources 
in which Italy abounds. The various rail ­
road companies are especially favored in 
this respect, as the government , which is 

MAP OF MILAN-GALLARATE-PORTO CERESIO RAILWAY 

the proprietor of all the large railroad lines, the exploitation 
of which it sublet s to private companies, has passed a law by 
which all demands for new concessions of water power 
must he approved by the Ministry of Finance. Before such 
concessions are g rant<:d, the railway authorities are con­
rnlted, and have th e right to reserve the whole or part of 
the water power in question, if the possibility o f utilizing 

The company, " Strada Ferrata de! l\ lediterraneo," which 
operates the railway lin es in the western half of th e I ta li an 
peninsula, realized some time ago that radi cal measures 
would have to be adopted to meet the ever-increasing pas­
senger traffi c on the lin e conn ecting Milan , Gallarate, Var­
ese and Porto Ceresio. This road is the main outlet from 
Milan to the most important industrial district of Northern 
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Italy, a nd th e densely populated lake di strict around Lake 
l\Iaggio re and Lake Lugano, a line demanding a frequent 
and rapid service, espec ially th roug hout th e summer 
month s. It was mainl y due to th e initiativ e of Commend­
atore Guiseppe O liva, the director general of this compan y, 
that th e adoption of electric tract ion on this line w:is de­
cided upon , and after due con ideration, the government 
and rail way authoriti es approved a nd indorsed th e project 
of a rotary-conv erter sub-station and third -rail sy tern 
worked out and presented by th e Compagni e d'Electrici te 
Thomson-Houston ck la Medi-

PORTO CERESIO 

Bisuschio- \ · ig~ iu_ 

Arcis:l.t~-nrenno 
InJuno-Olona __ 

.. 
--
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three, standing room being twelve for the motor car , and 
twenty-seven for the trai ler , makin g- a total of 165 pas­
sengers per train. The weig ht of th e m otor car when full y 
loaded wi ll be about 43 tons, and th at of the trailer 30 tons, 
making a total maxi mum train weigh t of about 73 ton s. 

From the proposed train sch C'cl ul e th e di stance between 
Milan and Gallarate (25 mil es) must be covered by an ex­
press train in thirty minutes, making a commercial speed 
between th ese two points of 50 mil es per hour, and a pos­
sibl e maximum of 55 mil es to 60 miles per hou r 0 11 an aver-
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terranee, a company affilia ted 
with the General Electric Com ­
pany, of this country. T hi s 
scheme did not inclucle the 'con­
struction of a central station , as 
it was planned to buy the neces­
sary power from an hyd ra ulic 
p lant, which ,vas to be in stall ed 
by a private company. S ince 
then, th e railway cornr,rny it self 
has decided to develop th e po wer 
of the Ticino Ri ver, placin g the 
central station at Torn avento . 
As, however, it will take som e 
time to complete the hydraulic 
insta llation , a steam plant is to be 
started this summer. II elec tric 
machin ery for the central stati on , 
sub-sta tions and motor equip­
ments were manufactnred by th e 
pany. 

0 10 20 30 
., 

~ oo oo ro ~ ro ~ oo oo w 20 ~ ~ oo oo 
6 

Genera l E lect ri c Com-

THE LINE 

The steam railroad line, Milan-Gallarate-Porto Ceresio, 
which has been transform ed to elec tri c tract ion , has 
b ranch roads from Gallarate to Lavena a nd Arona , whi cl1 
will be electricall y equipped next year. High-ten ion 
transmi ssion lin es run from the central station at T orna­
vento to five rotary-convert er sub-stati ons, alo ng th e line 
supplying current to th e third ra il.. 

Data such as total or partial distances, grades, etc., can 
be found in th e following tabl e : 

TAB L E SHOWING DISTANCES, GRADES, ETC. 

S tations --Distances-----.. 
Aver­

age 
g rade 

Maxi­
mum 
g rade 

l\Iinimum 
radi us of curves in km in miles 

!Vli lan . . . .. . . o o 
I\lusocco . ... 5 .88 3.67 
Rho . . . . . . . . 13.54 8.46 
Parabiago . . 22. 55 16 .09 
L egano . .. . . 27 .98 17 .49 
Bu sto ...... 33 .10 20. 69 
Gallaratc ... 40. 30 25.19 
Gazzada . . . . 54.31 33-94 
Varese . . ... . 58.74 36 .71 
Bisuschio .. . 68.61 42.8S 
Porto Ceresio 73 .02 45 .64 

From M ilan to about 3 
ri ses continually; from this 
line descends rapidl y. 

% 
. 153 
.230 
.330 
.46o 
.330 
.222 

.850 

.473 

% 
.2 

.4 

.6 

.6 

.6 

.6 
1.0 

1.0 

.292 I .2 

1.52 2.0 

800 111. (2625 ft.) 

300 m. (984 ft.) 

miles beyond Varese the line 
point on to P orto Ceresio tile 

OPERATION 

In o rder to ampl y provide fo r the increase of passenger 
traffic to be fore seen, the entire converter system has been 
laid out to correspond to a maximum train schedul e. T his 
schedul e, however , will no t be enfo rced thi yea r , ince 
the temporary central s tation will no t have suffi cient ca­
pacity to furnish power for such a load as is as sun11.:d. 

Each train will b composed of two cars nf th e type 
shown in th e illustration , one bein g a moto r car, the sec­
ond a traikr. Th e seatin g capacity o f each car is six ty-

7 8 D 
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DIAGRAMATICAL TIM E TABLE 

age up-grade of .28-1- per cent. O n account o f the steeper 
grades and lig hter track construction on th e lin e from 
Gallarate to Porto Ceresio, train s will run at half this 
speed aft er leaving Castronno. The schedule and train 
compos ition above m entioned a re based on the max imum 
traffi c t o be expec ted, such as on holidays and Saturday 
and Sunday suburban service during the summer mo nths . 
Th e m otor car a lone, with a reduced schedul e, will , in a ll 
probability, suffice for the dem an d of ordinary days and 
winter traffic . 

TllE STEAM GENERATING PLANT 

Th e steam eng in e plant erected at Tornavento is so lo­
cated as to ad join that of th e water power plant, which is 
to eventuall y furni sh power for thi s in sta lla tion and o thers 
in the neig hborhood, and when th e latter is finish ed the 
st eam installat ion will act as reserve. The boiler plant 
consists of eigh t multi-tubular boil ers, working at a pre -
sure of 180 lbs . per sq. in., three batteri es of econo m1 zers , 
two dupl ex p um ps and accessori e . 

The three steam eng ines are of the orli ss type, h ori­
zontal tand em-com pound , and capabl e of developing q10 

hp, at a pressure of 165 lbs., with an admission of 27 per 
cent in the large cylinder. T he inside diameters of cylin­
ders are: H ig h pressure, 0.725 m ; low pressme, 1 .200 111: 

stroke, 1.35 m. T he engi11es run at 9-1- r. p. 111 . 

T o g uard agai nst possibl e " hunti ng'' of the gene;·ato rs 
\\'h en worki ng in parall el, and in rcl er to remain within as 
small a limit as possibl e of ang ular variat ion compatibl e 
with good const ru ction , a h eavy fly-wheel, weighi ng ~,6 
to ns, with a diam eter of 18 ft., is placed on the shaft of each 
eng in e. Should this precautio n not be fo und adequ ate to 
prevent hunting, the governor of eac h engine can he pro­
vided with a spec ial arrangem ent , makin g it comparatively 
in sensibl e to in stanta neous fl nctuations o f load. Th e run ­
ning of a lternators in parall el when direct co n pi ed to tan -
el em in stead of cross-compound eng in es will probably 
g·ive som e t ro ubl to th e engineers , a nd the ( ,pcration of 
the plant \\'ill , th erefore, be wat ched with considerable in­
terest. Two small vertical tandem compon11cl-cngines 
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serve to drive the exciters. T hey are run at 270 r . p. m., 
and are capab le of developing 85 effective horse-power at 
a pressure of 165 lbs. 

T he entire steam eng ine plant was furnished by th e 
Italian manufacturing company, Franco F osi & Company, 
of Lugano. 

To each of the larg e steam engines mentioned above is 
directly coupled a three-phase alt ernator of the revolving 
fie ld type, capable of giving a normal output of 750 kw, 
with non-inducti ve load , overload of 25 per cent fo r two 
hours and an instantaneous ov erload of 40 per cent. T he 
fi eld winding is distri buted over thirty- two spools, giving, 
at the normal speed of 94 r. p . 111., a frequency of 25 cycles 
per second. T he armature is wound to g enerate 13,000 
volts directly. To each of the two vertical steam engines 
is directly connected a six-pole direct-current generator of 

INTERIOR OF SUB-STATION , PARABIAGA 

75 kw normal output, and 125 volts, wh ich are used as ex­
citers. 

Th e high-tension cond uctors, which connect the g en­
erator armatures to the switchboard , ru n underneat h the 
fl oor, supported on porcelain insulators. T he switchboard 
is composed of ni ne panels, of which one is for the two ex­
citers, three hig h-tension generator panels, one totalizer to 
measure th e total output of the station, and four line 
panels, that is, two panels for each of the duplicate t rans­
mission lines runn ing to Gallarate and Parabiago . A lever­
operated oil circuit-breaker for 13,000 volts is placed in 
the circuit of each generator. No fu ses of any kind 
have been in troduced into the high-tension circuits. 
T o g uard the station against short-circuits, or over­
loads fr om wi thout , eac h out-g oing line panel 1s 
provided with a lever-operated oil circuit-breaker, 
having attached an automatic overload device, whiclr 
tri ps the circuit-breaker, opening the circuit when 
the current on the corresponding line exceeds a pre­
determined limit. T hese switches are of the plunger type 
recently developed by the General E lectric Company. All 
oil switches are placed in fi reproof compartments, about 
4 ft. behind the panels , and operated from the fr ont of the 
board by means of a system of levers passing underneath 
the switchboard gallery. 

By the ample use of potential and current t ransformers 
fo r the instruments, all clanger connected with the manipu­
lation of high-tension currents has been removed from the 
fr ont of the board. 

Th e station is protected against lightning by 15,000-volt 
lightning arresters of th e \Vi rt metallic ball type. 

HIGH -TENSIO N TRANS MISSIO N LI N ES 

T he high-tension transmission construction is nea rly 
all made in duplica te. From Tornavento two three-phase 
lines, consisting of No. 3 B. & S . wire, strung on wooden 

poles, run across country to the Gallarate sub-station . 
From Tornavento to Parabigo the transmission line is also 
in dupli ca te, the wires here being about No. oo. T he 
duplicate lines running from Gallarate to Bisuschio are of 
No . 6 wire, and from sub-station Parabiago to the station 
of Rh<'i about N o. 3. T hese lines are run alongside of the 
rail road tracks. At R ho the latter line proceeds to Musocco 
over private property. 

In order to render possible the cutting out of any one of 
the dupli cate lines between any of th e sub-stations, while 
power is still on, in case of a ground, broken wire, etc., 
the lines running into and out of :.he sub-stations at Galla­
rate, Parabiago and Gazzada are led through lever-oper­
ated oil circuit-breai.;:ers of the knife-blade type. Although 
the reg ion covered by thi s railroad is visited by frequent 
and severe thunderstorms, especially around Varese, it 
was thoug ht suffi cient to protect the high-tension lines at 
th e various sub-stations only. Calculating with th e maxi­
mum load to be ex pected at the sub-station with a maxi­
mum service, as proposed in the offi cial schedule, the CR 
drop between the extreme sub-statiofl s of Bisuschio and 
il l usccco, with the duplicate lines in parallel, will be about 
\J-5 per cent., and the maximum CR drop, taking the start­
ing currents into consideration, wili probably not exceed 
12 per cent to 13 per cent. 

SUD-ST,\ TIONS 

I n all there are fi ve rotary-converter sub-stations located 
at convenient points along th e line. In the case of the sub­
~ta tions at Gallarate, Parabiago and M usocco, the high-ten­

_s ion current entering the sub-stati on proper , that is after 
leaving the double high-tension di stribution bus-bars, is 
led fro m either one of these bus-bars to one or the other of 
two automati c high-tension oil circuit breakers. 

A fter leaving these switches the current goes directly 
in to the primaries of the transformers, in case the rotary 
converters are running, or, if the rotary converters 
are being start ed up fr om the alternating-current 
end, the current fi rst traverses the starting compen­
sator. T here are seven air-blast transform ers (one in re­
serve) in each of these stations. Each has a normal out­
put of 180 kw, and reduces the high-tension voltage of 
12,000 volts to 420 volts. T he current passes through re­
active coils befo re entering th e ro tary convert ers, where it 
is transformed to di rect current at a tension of 650 volts. 

In each of these three stations there are two 12-pole 
rotary converters of 500 kw normal output, 25 per cent 
overload fo r two hours, and 40 per cent instantaneous 
overload. T heir speed is 500 r. p . m . E ach convert er 
circui t is connected to a separate bank of transformers, so 
that no swi tches have been int roduced into the circuits. 

T he switchboard contains a direct-current panel for each 
converter, including the usual regulating apparatus and 
switches for the starting rheostat . 

T he current is led from the direct-current bus to one 
total output panel, and fr om thence distributed to the third 
rail by two feeder panels. O n both the direct-current. 
rotary-convert er panels, as well as each of the fe eder 
panels, there c:tre automati c circuit breakers of the mag­
neti c-blowout type, thus completely g uarding the station 
against overloads or short circuits on the direct-current 
system. T he same arrangement as in the central station 
of placing th e oil switches in fi reproof compartments, and 
eliminating all danger of high-tension currents from the 
front of the switchboard, ha s been follow ed in the sub-sta­
tions. 

The fi elds of the rotary converters are provided with 
both series and shunt windings. The shunt fi eld is divided 
into four different s·ections, so as to reduce the effect of the 
high voltages which are induced in the fields when the 
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armature is started up from the alternating-current side. 
P rovisions have been made to enable the starting up of a 
convert er, either from the alternating-curr~nt or direct cur­
rent sides, as the case may require. 

O ne of the illustrations shows a part of th e interi or of 
the Parabiago sub-station. T he capacity of the convert­
ers was planned sufficiently large to enable one machine 
in each of the three larg er sub-s tati ons to take care of the 
ordinary servi ce, th e second acting as a reserve in case of 
a breakdown or during moments of maximum service. 

The o rig inal project of th e entire install ation was based 
upon a maximum train weight of 65 tons. I n consequence 
the Gazzada and Bisusch io sub-stations were laid nut to 
contain one 250-kw ro tary conver ter, 750 r. p. m ., fo ur oil-

~:: .. ,_.,_ 

t(:,~tr:~·1~ 

A MOTOR CAR 

cooled transformers (one as reserve), reactances , compen­
sators, etc., necessary switchboard. T he g eneral arrang e­
ment of switches and connections, etc., is th e same a that 
of the larger stations. T he raihvay con1pany then decided 
to increase the train weight from 65 tons to 75 tons. \ Vh ile 
the capacity of the three larg er sub-s tations was suffi ciently 
great to. permit of the increase, thi s was not the case with 
the two smaller sub-stations, and as th e load on the latt er 
will be intermittent aucl fl uctuating, it has been thought 
bett er to install a 275 amp.-h our storage battery in both 
Gazzada and Bisuschio. Inasmuch as the ro tary convert­
ers were compounded to g ive a constant direct-current 
voltage, a motor-d ri ven booster had to be inserted in seri es 
with the battery to give the necessary regulation . 

T he batteri es and boosters were furni shed by the Tudor 
Accumulator Company, of L ondon . 

ROLLI NG STOCK 

T he car bodies and trucks were designed by the engi­
neers of the rail road company, and built by th e O ffi cine 
Meccaniche, of Milan . T here are to be twenty motor 
cars, and as many trailers, all of which will be divided into 
separa te compartments. Each will contain two first-class 
compartments, one a smoking compartment , having a 
seating capacity of six teen places, the other a non-smoker 
of eight places; two thi rd-class compartments, one havi ng 
a seating capacity of twenty-three places fo r smokers, the 
oth er six teen places for non-smokers; and two vestibules 
at each extremity of the car furni shing standing room . In 
the case of the motor car , these vestibules are divided into 
two parts, one reserved for the motorman, the other as 
standing room fo r passengers. 

T he motor and controller equipment of each motor car 
consists of four G. E.-55 motors, with two L-3 controll ers, 
two automati c circui t breakers, etc. T he rating fo r each 

motor is 160 hp fo r one hour, with a rise of 75 <legs. Cent. , 
at 500 volts. T his wo uld be rather a large amount of 
power for trains of this size, if it we re not fo r the high 
speeds of 55 miles to 6o miles per hour, whi ch the trains 
will have to maintain fo r the g reater part of th e di stance 
between Mi lan and Gallarate, and th e numerous stops 
and rapid accelerat ion necessary. To give a g reater se­
curity again st damage from overh eating, the arm ature 
coils have Leen mica insulated . A complete Westinghouse 
air brake equipment has been provided for each car, con­
sisting of a motor ai r compresso r set of 4 hp, and two 
large reservoirs, with the necessary accesso ri es. A small 
cylinder is also conn ected to thi s system to provide air for 
the whistle. 

The contac t shoes, which collec t th e current from the 
third rail , are supported by an iron beam, fa stened to the 
journal boxes of the trucks, the desired stabi li ty being thus 
assured. As the thi rd ra il is placed only on one side of the 
track, a contact shoe is provided on either side of each 
truck . W here there are comparatively short interru ptions 
of the thi rd rail. cl ue to switchings and cross-overs, contact 
with the third rail fo r at least one of them is also assured . 

T hree incandescent lamps, with refl ecto rs, have been 
provided for either encl of the motor and trailer cars, to 
serve as signal li ghts. T he ru le has been established that 
two lamps should be li ghted at th e head of each train and 
three at the rear. A simple scheme of connections and 
switching makes th is possible, either when th e train is 
composed of two cars or of the motor car alone. 

" TH E T RACK AN D T H IRD RAIL 

T he contact rail, by means of 1vvhi ch th e energy 1:3 sup­
plied to the motor ca r, consists of an ordina ry T -nil , 90 

TRUCK FOR HIGH-SPEED CARS 

lbs. per yard, 38 ft . in length , placed alongside of th e track 
and supported at intervals of about 12 ft. , on " recon­
structed g ranite" insul ci.tors. 

T he rai l is placed on the iron cap of the insulator in such 
a manner as to g ive suffi cient playroom to allow for the 
longi tudi nal d isplacement due to expansion and con trac­
tion of the rails, as we ll as the slight ve rt ical di splacement 
of the insulator when the wheels of th e train pass over the 
corresponding cross ti es. Th e rail s are conn ected l>y a 
fl exible copper bond of a section of 200 sq . mm , distance 
between center of heads being 6 ins. To g uard against 
the creeping on grades, ten rai l leng th s are tightl y faste ned 
togeth er by fi sh-plates, and anchored at th e m iddle point. 
T o provide fo r th e ex pansion and contraction, clue to the 
varia.tion of temperature fo r such a length of rail , spec ially 
fle xible bonds are placed underneath th e fis h-plates at the 
extrem ity of each sect ion, g iving a max imum play of 3½ 
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ins . On the section Milan-Gallarate, wh ere the line con­
sists of two tracks, the two third rails are cross-connected 
at intervals of 300 ft. to 350 ft., by 0000 B. & S. solid 
crown bonds. I n crossings and switchings, wh ere th e 
rail has necessaril y to be interrnpted, the continuity of the 
circuit is maintain ed by a 400 sq. mm armored cable. 

The ratio of conductivity of the third rail , as compared 

ONE TYPE OF THIRD·f<AIL INSULATOR 

with copper, is I to Ir. No feeders have been provided, 
the various sub-stations feeding directly into th e third-rail 
system. At each sub-station the third rail is sectiondlized, 
each si<le being feel from its cor responding f eecler panel. 
i\ll the sub-stations will thus work in parallel on the direct­
current side, as wdl as on the high -tension alternating 
side. Therefore, it may happen that, should the high -

CONNECTIONS BETWEEN THIRD RAIL AND UNDERGROUND 
CABLES 

tension circuit be automatically opened in one of the sub­
stations and the direct-current circuit remain closed, th e 
rotary converters of the station would draw current from 
this third rai l, and start to run as direct-current inotors with 
th_e series fi eld in opposition to the shunt. T o eliminate this 
source of clanger, a reverse-current relay has been attached 
to the automatic circuit breakers on the direct-current con­
verter panels, which , by m eans oi an aux iliary shunt coil , 
trips the circuit breakers wh en the current tends to r everse 
its normal direction of flow. 

The track is laid with rails weighing 72 lbs. per yard, 

placed on wooden cross ties. The length of rails for the 
new track laid between Rho and Gallarate is 38 ft., the re­
mainder have a l ength of 30 ft. The rails are bonded with 
sing le 0000 D. & S. solid crown bonds, and the rails and 
tracks cross-connected with the sam e size of bonds, at in­
tervals of 325 ft. 

The conductivity of the track rail s varies from r :r I to 
1:13 .5 that of copper. 

The roadbed between Milan and Gallarate is well bal­
lasted, and comparatively strong, lending itself very well 
to a high-speed service. Beyond Gallarate, however, high 
grades and frequent sharp curves make high speeds pro­
hibitive. 

-----+♦+----

Electric Railway Construction in New York State 

Attention is again being called to the rapidity with which 
applications fo r franchi ses for elec tric railways are being 
made th roug h th e central part of New York State, and the 
possibility of enj oying, at no far di stant elate, a trip from 
New York to Duffalo by troll ey. In fact, every part of the 
State is experiencing a boom in electric railway construc­
tion. 

The electri c railways are creeping up the valley of the 
Hudson River toward A lbany, and already there is :l road 
from A lbany to Hudson. The Railroad Commissioners 
have g ranted an application fo r the construction of a road 
between A lbany and P ittsfi eld, Mass., and at the latter 
place this road will connect with a line to Boston. Albany 
is con nected with Lake George by an electric railway, and 
westward of Albany th e electric railways are creeping 
in fas t between it and Buffalo and toward ·Cleveland. The 
new A lbany and Sch enectady line is nearly completed, and 
th e Schenectady and A m sterdam lines will soon be con­
nected , work on this line being in progress. Work i<- also 
going on bet,veen Fonda and Amsterdam. U tica, with its 
suburban roads, within a few months, it is said, will have 
an electric line extending as far eastward as Little Falls. 
T h en a line goes northwest ward from U tica as far as O ris­
kany, and will soon reach Rome. The local company at 
O neida intends connecting Ron~ and Syracuse. The 
::\ [ on roe County E lectri c Delt Line Company intends to 
build a line from Rochester to Fairport, IO miles on the 
road to Syracuse, and from Rochester, the Buffalo, Roch­
ester & N iagara Fall s Electric Railway, which recently 
received the auth ority of the Railroad Commissioners, will 
be a lin e to connect Buffalo, R ochester, Niagara Falls 
and oth er points. Beyond Buffalo there are two lines to 
Hamburg, and it is reported that one of these lines will 
be extended to A ngola and Silver Creek, while the Dun­
kirk line may be extended toward ~ uffola. 

---•♦----

Emergency Service on the Brooklyn Rapid Transit 

P resident J. L. Greatsinger, of the Brooklyn Rapid 
Transit , has approved plans for a number of emergency 
stations, to be built by that company in various sections 
of Brooklyn and the outlying districts. These stations 
are to be used as headquarters for the emergency crews, 
composed of repair men and linemen employed by the 
company. The first of the new stations is to be built on 
F lushing A venue, between N ostrancl and Marcy A venues, 
on the sit e of the old Flushing Avenue car houses. 

T he buildings will all be of one general design, and fitted 
up with all the latest appliances and appurtenances for the 
purposes for which they are intended. On the ground 
floor will be room for two emergency wagons and stables 
for horses. Several automobile emergency wagons have 
also been contracted for and are under construction. 
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The Interurban Electric ' Railways of Ohio 

BY GEORGES. DAVIS 

The spirit of electric railway building is pervading the 
entire country, hardly any section having a considerable 
population being without some projects of this kind, but 
it is claimed, and with good reason, that in no other section 
has the development reached so promising a stage as in 
Ohio. Unless there is a reaction against electric railway 
enterprises, and this contingency is not feared for some 
time to come, it is clafrned that within two or three years 
the electric railways of O hio will closely rival in mil eage 

• the steam roads of that State. This may seem an astonish­
ing proposition in view of the fact that O hio ranks among 
the first States in the Union in respect to railways, having 
something like 9000 miles of steam road in operation , but 
a glance at the accompanying map and the consideration 
of a few figures on the subject will prove that the statement 
is not far from correct. A t the present time there are in 
operation in the cities and towns of O hio 898 miles of elec­
tric railways; Cleveland and Cincinnati each having over 
200 miles of track, and Toledo and Columbus about 100 
miles each. Of the interurban roads running from one 
town to another there are in operation, according to latest 
estimates, 868 miles, while th ere are in actual process of 
construction no less than 1435 miles of road. Before re­
ferring to the roads which are being projected, it will add 
weight to these figures to consider a bit of information 
furnished the writer by the Secretary of State, who has 
charge of all incorporations. He states that from Nov. 15, 
1898, to Nov. 15, 1899, there were incorporated in O hio 
forty-two railways, with capital stock amounting to $15,-
666,000; increase of capital stock for the same period, $2,-
180,000; Nov. 15, 1899 to Nov. 15, 1900, thirty-three rail­
ways, with $10,352,000 capital stock, and $5,915,000 in­
crease of capital stock, and from Nov. 15, 1900, to July 1, 
1901, sixty-nine railwa ys, with $25,579,000 capital stock , 
and $8,947,000 increase of capital stock. The aggregate of 
the above indicates that in less than three years, I..t--t- com­
panies, with $51,597,000 capital stock have been organized 
in O hio to build electric railways in that State, not to men­
tion several which have been incorporated in other States 
for the same purpose, while various companies interested 
in the business have during that period increased their 
capital stock $17,042,000. As many of the companies now 
operating lines in O hio were organized prior to 1898, it will 
be seen that the vast majority of projects are still incom­
plete. O f course tht·re is no doubt that a number of 
these companies havf' already dropped out of the 
field, but after careful research es, covering a period 
of nearly two year~, the writer fig ures that fran­
chises and rights of way have been secured or are 
being secured for 4800 miles of road on which no work 
other than surveying, and in som e cases grading, has been 
done. O f course, it is not claimed that all of these proj ects 
will he carri ed out; far from it. Hardly a week passes but 
there are r eorganizations or consolidations, but the · fact 
remains that every portion of O hio, excepting possibly a 
small section of the central portion of the State, which is 
very hilly, and a strip through the southern portion, which 
is sparsely settled, is being crossed and recrossed by elec:­
tric railway projects. 

In some portions of the State, notably in the northern 
central 'portion and in the vicinity of Cincinnati , there are 
more electric railway proj ects than could be kept track of 
by a U nited States census official. N cw companies are or­
ganized; they consolidate with some other project, and 
then they both give up the fight, and their places are taken 
by others. In some counties electric railway promoters are 

more numerous than tramps in hard times, and the situa­
tion is aptly described by a country newspaper, located in 
the northern par1;- of the State, in this manner: "Electric 
railway m en are thicker than flies in summer these days, 
and they appear to have entirely superseded the lightning 
rod agents of former days. The progressive farmers in 
these parts all have special rooms set for conferences with 
railway promoters, and hardly a day passes but they are 
call ed into use. A well dressed stranger drives up, and the 
farmer at once ushers him into the conference room, where 
paper and pen are kept. The right of way through farm or 
along hig hway is signed, and the promoter passes on to the 
next with neatness ~m e! despatch . Thus far nothing has 
been seen of cars hereabouts, but if the farmers keep on 
g ranting rights of way, it is hoped that some day the real 
thing will materialize." 

In a number of places there are two or more companies 
fi ghting for the same route; som e of them having actually 
commenced construction work. Up to a few days ago 
there was a route between Tiffin and Port Clinton, which 
was being fo ught for by three different companies. Each 
was determined to build, and each had crews of men at 
work g rading. It is understood that two of them have now 
so far secured the adva ntage over the others that one of 
them agreed to sell out. Within the last two or three 
weeks no less than four companies have sold out or 
reached amicable agreements with rival companies, so that 
only one line will be built. O n the other hand, there are at 
present a number of routes which are being built by two 
or more strong companies, which show no sign of yielding, 
having announced that they will build and operate their 
lines, no matter what is done by rival companies. It would 
seem that the only logical outcome of such rivalry is con­
solidation, as it has already been proven in one or two in­
stances in this State that two lines between the same points 
are not profitable; it was only very recently that two roads 
which have been in operation for several years consolidated 
because nei ther was paying. E lectric ra ilway financi ers of 
long experience say that no matter what may be the popu­
lation of two towns, they would not consid er it a good in­
vestment to parallel a road which is in successful operation, 
since the operating line can, at a comparatively small ex­
pense, increase its fac ilities to take care of ·all possible de­
mands, whereas the new line mu st build from the ground 
up. 

The strong rivalry for territory is bound to have one 
good effect, however, and that is, it is tending to improve 
the character and construction of new lines. It is safe to 
say that one-half of the lines now projected in O hio arc be­
ing promoted by people who have little or no capital. T he 
promoters secure the consents of property owners, get 
franchises from towns and counties, make preliminary sur­
veys, and then appeal to the financi ers. If the proj ect is 
taken up, and the road is built, the promoters secure a 
block of stock, and perhaps good positions for their 
trouble; if not, their grants soon expire, and they are out 
their time and expenses. For this reason it is now a ques­
tion of presenting to the capitalists the most inviting prop­
osition. Time was when a franchis e for a line along the 
highway was eagerly sought fo r, but these days a private 
right of way through farms, or, at least, along the high­
way inside the fences is generally demanded. O ptions are 
secured on the private right of way, and if the road is built, 
it is bought for all time, whereas the highway franchises 
are usually g ranted only for twenty-five years. To permit 
of competition with the railways, high speed is necessary, 
and this can only he obtained on private right of way. On 
the whole, the "pike" roads are rapidly falling into disre­
pute, and it is probable that few of them will be built in the 
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futu re. Some of the latest examples of electric railway 
construction in this S tate, compare favorably with the best 
steam roads . L ines are now being built which are care­
fu lly graded and ballasted; 60-lb., 70-lb., and, in some 
cases, 80-lb. rails are used, and curves and grades are 
practically eliminated. Roads which will operate at 60 
miles and 70 miles an hour, with third-rail system, with 
through sleeping and dining cars, are being freely talked 
of, but they are still for the fu ture. 

For the present the more conservative and successful 
lines are satisfied with from 30 miles to 35 miles an hour, 
with lit tle or no attempt to compete fo r t ime with the steam 
roads. I n this connection it might be stated that the ideas 
of various promoters appear to differ widely on the ques­
tion of the future of electric railways. By some it is claimed 
that the day is not far distant when electric lines will be 
operat ing through trains with sleeping and dining cars, 
and will ·compete in every respect wi th the through steam 
trunk lines, and it appears that a number of projectors are 
building with such plans in view. O n the other hand, many 
practical electric ra ilway people claim that the traction 
lines are opening up a fi eld which is entirely distinct and 
outside th e province of steam roads. It is claimed that, 
except in a limited degree , the traction lines are not, and 
never will be, in competi tion with steam roads, but that 
each has a di stinct field , wh ich will be worked hand in 
hand. It is claimed that the majority of electric lines now 
in operation serve as feeders to the steam roads, taking 
care of a class of business which , while it has heretofore, 
throug h necessity, fallen to the steam roads , has never 
been profitable, and is one which they are now more than 
will ing to turn over to the new industry. Such a state­
ment may be contra ry to the general belief that the trac­
tion lines are making deep inroads into the profits of the 
steam roads, and in this respect a recent interview with a 
high offi cial of the L ake Shore & Michigan Southern Rail­
way, one of the leading trunk lines, is of interest. H e 
said : " If trunk lines could abolish short haul s and fre­
quent stops, it would mean money in the pockets of stock­
holders. T he short haul is a drain , and if the electric 
roads will take care of this class of business, it will prove 
a boon to us. I believe the ideal arrangement would be to 
have the electric roads act as feeders to the steam roads . 
T ravelers could be brought from the towns into the larger 
cities on the electric cars, and take through fast trains fo r 
distant points. In Cleveland, fo r instance, we would be 
g lad if an arrangement could be made with the traction 
companies to bring into the city passengers from points 
wi thin 50 miles or so, in order that it would not be neces­
sary to stop trains between, say, Erie and Cleveland and 
Cleveland and T oledo . T he frequent stops between these 
points by some of our trains cost us more than the ad­
ditional traffic amounts-to." 

U nfortunately for the steam roads, however, they are 
not all trunk lines, and it is doubtfu l if the managements 
of some of the shorter and less important lines -which are 
bound to lose much of their business to the traction lines 
will coincide with these views . \Vhile it will relieve them 
of passenger business , which may or may not have been 
profit able, it will also take away from them a large amount 
of fr eight business. 

U nder a recent decision of the Supreme Court of O hio 
the carrying of fr eight through ci ty streets, where fran­
chises have been secured, was declared perfectly legal, and 
nearly all the roads in operation are now employing com­
bination cars, and hauling large quantities of package 
freight. A number of roads have recently inaugurated ex­
clusive freight car service, and this branch is proving a 
profitable and important fac tor in the business of nearly 

all lines; the writer has in mind a road in which the pack­
age freig ht business furni shes one-third of the gross re­
ceipts. W here this practice will end, no one seems willing 
to predict. It is entering largely into the plans of every 
pro motor of electric railways m O hio at the present time, 
and that it is bound to draw from the steam roads much of 
the business which has been their:, in the past can not be 
questioned. 

And it is a noticeable fa ct that the majority of the very 
people who at present contend that th e electric roads are 
to act as fee ders to the steam roads are proj ecting systems 
of traction lines, which, when connected, will give through 
lines, running clear across the State, connecting all the im­
portant centers. O ne of th ese systems is already over 
300 miles in leng th , while there will be several which will 
be 200 miles or more long. It is said that it is not the in­
tention at present to operate th rough cars the length of 
these lines, but it is clear that the day is not far distant when 
thi s will be done, and in order to compete for through traf­
fic, no ex pense is being spared to provide perfect track and 
roadbed, and speedy equipment. O ne feature which has 
always hindered the speed of interurban roads is that in 
running into or passing through the larger cities the cars 
have been operated by the city roads on the same schedule 
as the local ca rs, so that it frequently happens that it re­
quires almost as long tCJ run the 5 miles or 6 miles into the 
center of the city as fo r 30 miles or 35 miles in th e country 
over private right of way. In some of the cities, Cincin­
nati and Columbus, for in stance, the interurbans have been 
kept out of the center of the city, because the city lines 
have a wide gage track, and declined to make satisfactory 
terms for an adjustment of the matter. In Columbus this 
has been obviated by an interurban company securing its 
own right of way through the city. 

Many of the new electric railways are filling a long-felt 
want by openin g up territory which has never been trav­
ersed by steam roads, while nearly all of them will prove 
of inestimable value in providing short cuts from one town 
to another. I t will be noticed that the general trend of 
electric lines is from north to south, whereas the majority 
of steam trunk lines have an easterly and westerly direc­
tion; hence the electric lines are furnishing short routes be­
tween towns on different trunk lines, which heretofore 
have only been accessible by driving, or long and circuit­
ous travel by railway. 

In a word, the electric lines will tend to divert to the 
natural centers, business which heretofore has been forced 
to fo llow the steam roads, and in this way they are bound 
to be an all important factor in the development of the 
State. 

J ust at present th e g reatest retarding influence to this 
development is the inability to secure material promptly. 
Never, even in the palmy days of steam road building, has 
there been such a demand fo r ties, rails, etc. It is said that 
ra ils can not be guaranteed fo r delivery inside of six 
months, while car manufacturers and builders of engines, 
boilers and electrical equipment are requiring longer time 
on deliveri es than ever before. E ven labor is scarce, and 
companies which are pushing construction work would 
frequently employ twice as many men and teams if they 
could get them . 

Before going into the subject of the various roads, it is 
well to state that this is not claimed to be an accurate and 
infallible review of the situation in Ohio. It is safe to 
say that nothing of the kind could be compiled at this 
time, since, as has been intimated, the majority of projects 
are still in an embryo stage, and the severe competition 
for territory makes promotors extremely backward about 
outlining their plans. Sometimes, howe_ver, they take the 
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other tangent and describe thei r project as through a An article on Ohio electric railways was first suggested 
powerful telescope; then they reverse the tel escope and to the writer in an attempt to draw a map showing the 
describe the efforts of rival promotors. Naturally they areoperations of a large syndicate, wh ich is headed by Cleve-
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MAP SHOWING THE ELECTRIC RAILWAYS OF OHIO 

not accurate in either case. Very oft en the real promotors 
are hidden behind attorneys and figureheads, but on the 
whole thi s will give an idea as to the aims of the leading 
promotors. 

land people. H e soon discovered that it would require a 
complete map of O hio, as their plcms extend to all portions 
of the State. This accomplished, and the operations of 
another leading Cleveland syndicate were indicated ; then 
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those of all th e known promotors from the Forest City 
were included, until it became evident that Cleveland is 
the corner-stone of the entire institution in Ohio, and it 
only required th e insertion of a few more lines to cover all 
of the known proj ects of the State. 

N umerous Cleveland investors have had their attention 
call ed to el ectric raih'iay projects through the fact that 
some of the earli est and most successful exampl es of sub­
urban lines were buil t radiating from that point. These 
roads have bee:1 extended from time to time, until, as inti­

mated, Cleveland systems 
arc covering not only the 
entire State of Ohio, but 
are extending into other 
States and distant sec­
tions of the country. As 
iE all industries, there are 
acknowl edged leaders in 
this movement, and at the 
present time the opera­
tions of Cleveland people 
are controll ed by two dis­
tinct and leading syndi­
cates, and a dozen or 
more smaller ones . 

It is almost unncces-
H. A. EVERETT sary to state that the 

most important and best 
known of these syndicates is popularly known as the 
E verett-Moore syndicate, which is composed largely of 
capitalists who own the largest local system in Cleveland, 
known as the Cleveland E lectric Railway Company. Of 
lat e the movements of thi s syndicate have been heralded 
th roug hout the length and breadth of th e country. During 
the past few m onths scarcely a day has passed but there 
have been report s of Everett-Moore purchases, and al­
though as a matter of fre t its efforts of late have been con­
fine<l almost entirely to O hio and .i\Ii chigan , there have 
been rumors from all pa rts of the country as to the all eged 
plans of these peopl e. It is a matter of interest to note 
that in the telephone fie ld the syndicate is equally as im­
portant, if not more so, as in the line in question , as it is 
building up an independent system , covering the whole of 
O hio and a portion of Michigan . 

J ust who constitute the E verett-.i\Ioore syndicate is a 
matt er which has caused much di scussion ; on the whole, it 
is an ambiguous term. It is not a closed corporation in 
any sense of 1he word, but consists of a group of m en, 
nearly all Clevclanders, who invest in projects established 
or promoted by H. A . E verett and E. vV. Moore. These 
gentl emen are generali y supposed to have control of nearly 
all the i11 terests ·with which th ey are identified, but as a 
matter of fact , this is not the case. Neither are th e in­
terests o f the tvvo genti emen identical. F or instance, Mr. 
Everett has important interests in electric railways at 
\ Vinnipeg. L ondon, :Montreal and T oronto, in whicl1 Mr. 
Moore is not interested, while Mr. Moore has a controlling 
interest in systems at \Vheeling, W . Va., and Syracuse, 
N . Y., with which Mr. E verett is not connected. In the case 
of a number of different roads which have recently passed 
into the hands of Everett-Moore control, the former own­
ers have not cl isposed of all of their interests, but have 
simply exchanged some of their stock for that of other 
Everett-Moore proj ects. In this way the personnel of the 
"syndicate" has recently been greatly enlarged. It is gen­
erally supposed that the r ecent moves made by this syndi­
cate have been financed by N ew Y ork b;mkers, but is 
understood th~t thi s i;:; not the -::ase ; the majority of the 
stock having been easily subscribed among Cleveland 

people. Just at present the leading people in the syndicate 
have under consideration plans for the formation of a con­
trolling organization for the purpose of handling its 
bonds. 

Among the best known and most influential capitalists 
who are heavily interested in Everett-1\!Ioore enterprises 
are Barney :Mahler, Ralph A. Harmon, Charles W. Wason, 
W. H. Lamprecht, C. W. Collister, J. B. Hanna, C.H. Price, 
E. G. Ti!lotson, H . Clark Ford, H. A. Sherwin, and H. P. 
l\Iclntosh, of Cleveland, and J. R. Nutt and James Christy, 
of Akron. Tht::se gentlemen are collectively interested in 
all of the projects, although not individually. Some of 
them are also iEterested in what is known as the Pomeroy­
Mandelbaum syndicate; which is the strongest rival of the 
Everett-Moore syndicate in Ohio. 

It is claimed that the Everett-Moore syndicate controls 
fully 1500 miles of electric railways, either building and in 
operation. This includes the local lines in Cleveland, De­
troit, Toledo, Akron and Sandusky, the interests above 
mentioned as being held by Messers. Everett and Moore, 
as well as projects in various portions of the country 
which will be referred to later, the exact status of which are 
not known. Of the main system of Everett-Moore inter­
urban roads it is figured that there are 506 miles in opera­
tion, 232 miles under actual construction, and 305 miles 
proposed, with move made toward securing right of way. 
The system includes all the roads radiating from Cleve­
land, ,vith the exception of the Cleveland, Elyria & West­
ern Railway, and nearly all of those radiating from Detroit, 
with a connecting link between. The most easterly ter­
minus of the system is Youngstown, which is to be reached 
by a traffic arrangement over a short section of an­
other road, while the northwestern terminus is 
P ort Huron, l\Iich.; a thorough _ line over 360 miles in 
length, fully completed, except for a short section between 
L orain ancl Sandusky, and another between Monroe and 
D etroit, both of which will soon he closed. The connect­
ing link in this great system was the Toledo, Fremont & 
N orwalk Railway (No. 6), and the series of deals for the 
control of this prop­
erty have extended 
over several months. 
A number of times it 
was reported that the 
deal had been closed, 
but it was just as often 
denied within a day or 
so. It is said that the 
Comstock Construc­
tion Company, of De­
troit, which built and 
owned the road, set its 
price, and held out un­
til the syndicate came 
to its terms; appreci-
ating that it would be E. W. MOORE 
cheaper for the syndi-
cate to buy the line than to parallel it and stand a fight. 
It is understood that the price paid for the property was 
about $3,350,000. It is said that the Toledo Traction 
Company and the lighting plant cost $I 1,000,000, while 
the Detroit properties are said to have cost about $40,-
000,000, which give some idea as to the ability of this syn­
dicate to finance its propositions. 

As to the future, the syndicate has much in view. Along 
the lake shore to the east the line at present reaches 
Painesville, and is being built to Ashtabula. It is said Buf­
falo is the ultimate terminus, and is understood that rights­
of-way men working .in the interests of the syndicate are 
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already engaged on the route in Pennsylvania and New 
York States . South of Cleveland the system reaches Dar­
berton, and is building to Canton and Massillon. It is 
understood that it is the intention to extend the Massillon 
branch to St. Clairsville to connect with a line being built 
out of Wheeling by th e vVh eeling T raction Company, in 
which Mr. Moore is interested. From Columbus to the 
sonthern extremity of the State there is a line in process 
of construction, with a branch to Lancaster . Undoubtedly 
this road will be connected with the line ex tending south 
from Cleveland, g iving the syndicate a system extending 
cl ear across the State from north to sonth . In M ichigan 
it is understood that the syndicate is fi g uring on properties 
besides those already secured, and two of them which are 
under consideration will g ive a line from D etroit to Bay 
City. There is talk that the Youngstown line will be ex­
tended to P ittsburgh, bnt thi s is denied by Mr . Moore. It 
is true, nevertheless, that there will shortl y be a th rough 
line between Cleveland and P ittsburgh, as shown on the 
map, by way of the Beaver Valley T raction Company (No. 
149), and the Monaca & Coraopolis Railway (No. 150), 
which is under construction , and which will connect wi th 
the lines of the Sonthern Traction Company (No. 151), 
running into Pittsburgh . 

The lines of the E verett-Moore syndicate, as designated 
on the map are as follows : Cleveiand , Painesvill e & East­
ern RaihYay (No . 1), 50 mil es 111 operation , 20 miles buil d­
ing, 20 miles contemplated; Cleveland & Eastern R :1i lway 
(No. 2), 40 miles in operation ; Cleveland & Chagrin Fall s 
Railway, and the Chag rin Fall s & E astern R ailway (prac ti­
cally one line) (No . 3), 45 mil es in operation, 15 mil es 
building; Northern O hio Traction Company (No. 4), 45 
miles in operation , 50 miles building, 120 mil es con­
templated; Lake Shore E lectric Railway (a recent consoli­
dation of the L orain & Cleveland, Sandusky & Interurban, 
and the Sandusky, Norwalk & Southern) (No. 5), 55 mil es 
in operation , 37 miles building; T oledo, F remont & Nor­
walk Railway (No . 6), 60 miles in operation, 35 mil es con­
templated ; T oledo & Monroe Railway (No. 7), 23 miles in 
operation; D etroit & T oledo Shore Line (No. 8), 38 mil es 
building ;Detroit&Wy2ndotte Railway (No. 9), 11 miles in 

operati on; D etroit & N orth· 
W estern Railway (No IO), 

60 mil es in operation ; D e­
troit & Pontiac R ail way 
No . 11) , 30 mil es in opera­
tion ; Rapid R ailway (No . 
12), 17 miles in operntion ; 
Detroit & Port Huron Short 
Line (No. 13) , I IO miles in 
operation: Scioto Valley 

1 
Traction Company ("No . q), 

1 75 miles building , 90 mil es 
contemplated. It is stated 
that in the near futu re th e 

F. J . POMEROY lines in Michigan are to be 
consolidated and controlled 

as a part of the Detroit United R ailways. 
The Cleveland, E lyria & W estern Ra ilway Company, 

which built the first suburban line running into Cleveland, 
fo rmed the nucleus of what is known as th e Pomeroy­
Mandelbaum syndicate. Strictl y ~peaking, it appli es to fo e 
prop erties which are promoted by the Pomeroys and their 
associates, or financed by M. J. l\ l ancl clbaum & Company ; 
F. T. Pomeroy and M. J. Mandelbaum being interes ted in 
practicall y the same lin e of pro jects, so fa r as el ectr ic rail ­
ways are concerned . ( Hhers who a rc promin ent in the 
syndicate are : A . I I. l'omeroy, CJ. D . l'~rn eroy, A. E. 1\t­
kins, Will Christy, H. C. Lang, L. M. Coe, L. J . Wolf, I I. 

Q. Sang eant , S . C. Smith, M.A. Sprague, F. D . Carpenter, 
and E . F . Schneid er. 

T he P omeroy-1\!Jancl elbaum syndicate is also working 
0 11 a system of roads which will extend clear across th e 
State, and the system in ( )hio promises to be even more 
extensive than that of the Everett-Moore syndicate. T his 
indicates that , despite the fact the members of the two syn­
di cates are closely alli ed , the various interests bein g- so in­
termingled that it is al most impossible tu separate them, 
there is still an individuality auout the two syndicates . 
Evi<lence of this is shown 
from th t fact that the Lake 
Shore E lectric Railway, an 
Everett-Moore road , and the 
Cleveland, E lyria & vVestern 
Railway, a Pomeroy-Mandel­
bamn road , are building par­
all el lines with in a stone's 
th row of each oth er fo r a 
di stance of 10 miles, between 
Derlin H eights and Norwalk . 
Despite the fact that there 
are stockholders who are 
interested 111 both roads, M. J . MAND ELBAUM 
and an amicable arrange-
ment would save a large smn of m oney, it is now 
evident that each will build its own road between 
these points. It is said that the secret o f thi s particular 
contention is that each set of managers beli eves the other 
is encroaching on his territory. It is said that when the 
two syndicates fi rst commenced busin ess, an understand­
ing was arrived at , whereby the P omeroy-Mandelbaum 
syndicate should build in a southwesterl y direction from 
Cleveland, while the Ev erett-Moore crowd were to cont rol 
the terr itory directl y south and directly west . The clash 
came when both proposed building to Norwalk, and now 
neither wi ll yield the point. 

T he chief project of the P omeroy-Mandelbaum syndi­
cate has in contemplation a road from Cincinnati to T o­
ledo, and from Cin cinnati to Cleveland , ·wi th probab ly a 
line from Cleveland to Columbus. T he Cleveland, E lyria 
& \ Vestern Railway (No. 15) has 65 mi les in operation, 33 
miles buildi ng, and 17 mi les contem plated; the contem­
plated lin e being a spur li ne, which will be known as the 
E lyria, Grafton & Southern Railway. The C. E. & W . 
giv es a road from Cleveland to Norwalk . In the western 
part of the State is the \ Vestern Ohio Railway (No . 20), 5 
miles of which has just been placed in operation , 40 mil es 
building, and 85 miles contemplated. \ Vhen compl eted 
this line will ex tend fro m F indlay to P iqua , by way of 
L ima, Wapakoneta , St. Marys, New Bremen , l\Ii nister and 
S idney. T here will also be a direct line from \ Yapakoneta 
to Sidney, and a north ern extension from F indlay to T o­
ledo. T he lat ter route has not heen settl ed on ; it mav be 
buil t, or an existing lin e may b e purchased. Bet ,~1een 
P iqua and Dayton there is a break which will be fi ll ed by 
the purchase , or perhaps traffic arrangement , o f two lines, 
one in op erat ion and the other nearl y completed. F rom 
Dayton, r eaching almost to Cincinnati , is th e South ern 
O hio T ract ion Company's line (No . 21), which is con­
sidered one of the best prop erti es in the State. T his com­
pany has 64 miles in operation , 5 miles building (giving en­
trance to Cin L:n nati ), and 65 miles contemplated : the lat­
ter being two spur li nes , or fee ders. O ne of them will be 
known as the Jl a mil ton, O x fo rd & vV este rn R ailway, ex­
tendin g from } lamilton to Co1111 ersv illc, Incl., and the other 
fro m Cincinnati to conn ect with th e above lin e at College 
Corn er to he known as th e Cin cinn ati, V enice & \Vestem 
Rai lway. 
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It is believed the W estern Ohio Railway, and the Cleve­
land, E lyria & W estern Railway, will be connected by an 
extension from N orwalk to F indlay, by way of T iffin, and 
it is reported that right of way is already being secured, but 
this is denied. From the Berea branch of the C. E. & W . 
is being built the Cleveland & Southern Railway (No. 16). 
T his will be in operation to Medina before many months, 
and will be extended to \ \T ooster. T he Cleveland, Ash­
land & Mansfi eld Railway (N o. 17) will extend from the 
W ellington branch of the C. E. & W . to Mansfield, 38 

m iles contemplated. At 
th e latter point it will 
connectwith the Mans,.. 
fi eld, Crestline & Gal­
ion Railway (No. 18), 
of which r8 miles are 
building. It is the in­
tent ion to extend this 
line to Marion, 20 
miles, ·where it would 
connect with the Co­
lumbus, D elaware & 
Marion Railway (No . 
19). This road is be­
ing promoted by F . D. 
Simons and L . A. 

A. E. APPL EYARD Simons, of Columbus, 
and J . \ \!. H olcomb 

and J . L attimer, of Cleveland, but it is thought they 
are backed by the Pomeroy-Mandelbaum syndicate, 
and that eventually the road will become a part of 
the system . The Cleveland, Delaware & Marion Rail­
way (No . 19) includes a direct line to Marion and 
spur lin es to Mt. Vernon and Marysvill e. Twelve 
miles of this is in operation, being an old line, the 
Columbus, Clintonville & \ \Torthington, which was pur­
chased some t ime ago; 35 miles are in process of 
construction, and 75 miles are contemplated. This line, 
with the others mentioned, would give a through line from 
Cleveland to Columbus. In addition to this there is the 
Little Miami Traction Company (No . 22), which is under 
construction from Springfield to X enia, and which will be 
extended eventually to L ebanon , and possibly to Cincin­
nati . There is also an east and west line, the A shland, 
\\T ooster & Massillon Railway (No . 23), which will con­
nect two of the syndicate's north and south roads. This 
line is promoted by Colonel H urd, Judge Dissette and 
others, who have been identified with lines built by the syn- , 
dicate, and it is understood that it will be included in the 
system . 

As outlined above, the sys tem of the P omeroy-Mandel­
baum syndicate includes 146 miles of road in operat ion, 
148 miles und er construction , and 351 miles contemplated. 
lt will be noticed that as is the case of the Everett-Moore 
lines, all roads lead to Cleveland, the " Rome" of N orthern 
O hio. Th e members of both syndicates are enthusiastic 
in their belief that Cleveland is bound to become a g reat 
city. A railway map will show that fully a score of the 
leading towns of this section of the State have been com­
paratively isolated from the State Metropolis, and their 
business has followed the course of the east and west trunk 
lines to T oledo or Pittsburgh. W ith g ood connection for 
Cleveland, their business will be turned in that dire tion, 
it is believed. 

\ \Thile not strictly a traction line, the Maumee & E rie 
Canal Transportation Compar,y may well be considered 
under this head. A s is generally known, the proposition 
contemplates the operation by electric motors running on 
t racks, of canal boats. The canal, which is indicated m the 

map by a special dotted line, extends from Toledo to Cin­
cinnati . T h e company is capitalized at $3,000,000, and is 
composed of nearly all of th e members of both the large 
Cleveland syndicates . Work has already been started on 
the track, which is to follow the canal tow path, and it is 
expected a section of the canal will be in operation by elec­
tricity before the close of this year. Contrary to general 
opinion, this will be strictly a freight proposition. 

Although it is impossible to consider them at this time, it 
is of interest to note the members of the two syndicates 
are backing a dozen or more important electric railway 
projects in various portions of the country, notably in the 
Fox R iver Valley in Illinois, th e Richmond &-Petersburg 
Railway in Virginia, the Baltimore & W ashington Rail­
way in Maryland, and a line from D ecatur, Ill. , to Spring­
field and Bloomington . Another group of promoters who 
are doing much toward building up the State is what is 
popularly known as th e A ppleyard syndicate, which pro­
poses making Columbus, the State capital, the hub of an 
extens ive system of roads. T he popular conception of this 
syndicate is incorrect , as there are several lines which are 
being built or contemplated by some of the leading mem­
bers of th e syndicate, but which are not strictly Appleyard 
syndicate properties. Eventually they may become so, 
but this is not a matter of certainty. 

T he first of the Appleyard roads,. the D ayton, Spring­
fie ld & Urbana R ailway (No. 25), was promoted several 
years ago by John G. Webb, a prominent business man of 
Springfield, and J . S. H arshman, a millionaire capitalist of 
that city. Mr . Harshman is now president of all the roads 
included in the syndicate, while M r. W ebb fills the position 
of treasurer of the various lines. The financing of this 
project was placed in the hands of A. E . Appleyard, a Bos­
tonian, who has financed and built a number of electric 
railways in various portions of the country, and who has 
since been the fin ancial head of the syndicate. In the pres­
ent enterprises Mr. A ppleyard represents a number of Bos­
ton capitalists, and it is the fin ancing of th e projects which 
gives the group its title. 

The second line of the group was the Columbus, London 
& Springfield Railway (No. 26), which is now nearing com­
pletion, being in operation for a short distance at each 
end. T his line is being built under the supervision of H. 
A. Fisher, one who has had long experience in railway 
building, and who now has the general management of 
the various projects of the syndicate. Besides Messrs. 
Appleyard , Webb, H arshman and Fisher, there are in­
terested in the properties of the syndicate : Emmett Tomp­
kins, Charles A. Alderman, F. J . Green, John M . Good 
and oth ers, of Columbus and Spring field. 

T he complete system in operation and projected, con­
trolled by M r. Appleyard 's interests, includes the Dayton, 
Springfi eld & Urbana Railway (No. 25), with branches, 51 
miles in operation, 2 miles building; the Columbus, Lon.:. 
don & Springfi eld R ailway (No . 26), with branches, 14 
miles in operation , and 38 miles building; the Columbus, 
Grove City & Southwestern Railway (No. 28), 14 miles in 
operation, and 25 miles contemplated; the Urbana, Belle­
fontaine & N orthern Railway (No. 31), 20 miles con­
templated ; and the Springfield & Western Railway (No. 
32), 15 miles contemplated. The Columbus, Buckeye 
Lake & N ewark Traction Company (No. 27) is being built 
by Mr. Appleyard for Tucker, Anthony & Company, of 
Boston, and from an operating standpoint it is a part of the 
syndicate system. It will be 45 miles in length. Construc­
tion work is being pushed on th e lines building, and it is 
stated that the system will be in full operation between 
Newark and Dayton within the next two months. 

In building into Columbus, the syndicate secured the 
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right to, and has constructed, a loop surrounding the State 
capital, in the very heart of the city, and has lines radiating 
from this loop in all directions to the city limits; thus pro­
viding for the greatest possible development of the inter­
urban proposition in the Capitol City. This method of oper­
ating was made necessary on account of the broad gage 
tracks of the city system of roads. 

The lines building and proposed by the individual mem­
bers of the syndicate, but having no direct connection with 
it, are also very extensive. 

Recently Mr. Appleyard secured control of the Dayton, 
Lebanon & Cincinnati Railway, a steam road extending 
from Dayton to Lebanon . It is understood that it is to be 
equipped for electricity, and it will fo rm an important ad­
dition to the system promoted by th ese people, g iving, as it 
does, a link in the direction of Cincinnati . It is also re­
ported that Mr. Appleyard is endeavoring to secure con­
trol of another short steam road in that vicinity, which 
would give entrance to the form er metropoli s. T he Day­
ton, Lebanon & Cincinnati Railway is shown in the map 
as being under construction . Several of the members of 
the syndicate have recently organized th e D ayton , Spring­
field & Urbana Southwestern Railway, with a view to 
building several short lines radiating from Spring fi eld . 
J. S. Harshman, John G. W ebb, H . A. F isher, with James 
Loren, of Columbus, are activdy interested in the Colum­
bus, Delaware & Northern Traction Company (No. 29), 
which is engaged in building a line between Columbus, 
Delaware & Marion, with a view to bringing into Colum­
bus several lines from the northern part of th e State, which 
are headed in that direction . This line closely parall els the 
Columbus, Delaware & Marion Railway (No. 19), and the 
struggle between the two strong companies promises to be 
long and interesting. The form er company has secured 
control of the local lines in D elaware, g iving a route 
through that city, while the latter has purchased the 
Worthington, Clintonvill e & Columbus R ailway, a short 
line operating to Worthington, with another short line ex­
tending to Flint. 

Chief among the lines which will connect with the Co­
lumbus, D elaware & Northern Railway is the D efi ance, 
Ottawa, Kenton & Columbus Railway (No. 30), recently 
organized by H . A . Fisher , D. J . R yan, George H. Jones, 
John H . Sheets, Nelson Mathews and others. Con­
siderable right of way has been secured fo r thi s line, which 
will be one of the longest in the State. The exact route has 
not yet been determined, but it will connect with th e Co­
lumbus, D elaware & Northern at either Marion or Co­
lumbus . 

The lines in which the above group of promoters are in­
terested include 80 miles in operation , 125 miles building 
and about 300 miles contemplated. T oledo is the center of 
operations for several syndicates which are extending their 
lines into Michigan and Indiana, as well as to all parts of 
Ohio. 

One of the most attractive propositions in the State is 
the Toledo & W estern Railway (No. 37), which is owned 
by a syndicate composed of L uth er Allen, Judge C. M. 
Stone, N. 0 . Stone, I. N. T opliff, F. C. McMillen and J. R. 
Seagrave, of Cleveland, and F . E. Seagrave, of T oledo. 
T he line will cover a very rich section of farming country. 
which heretofore has been almost isolated . T hirty years 
ago thi s section was known as the " Black Swamp," but 
drainage and irrigation has made it what is claimed to be, 
without exception the most productive spot in the country. 
The line is in operation to Sylvania, IO miles from Toledo , 
and it is claimed the returns fo r thi s strip thus fa r have ex­
ceeded all expectations. A t thi s point one branch extends 
into Michigan, and the other on through northern Ohio 

into Indiana ; it is said that the western terminus will be 
Goshen. T his section will be placed in operation to Lyons, 
35 mil es, in the near future. The Michigan divi sion will 
ex tend to Adrian, and eventually to J ackson. A rival of 
this project was the Northern Ohio Railway Company 
(No . 48), which proposed to build from Wauseon to F ay­
ette, and then parallel the Toledo & 'vVestern Rai lway, into 
Indiana . Considerable work was done between Fayett e 
and Pioneer, but it is reported that very recently the pro­
moters have effected a consolidation of interests with the 
Toledo & W estern . W . H. Cummer , G. W . K urtz, J . W . 
Cable and A . C. Van Dreisden, of T oledo, were the pro­
moters . 

T he Toledo & Maumee V alley Railway (No 35) oper­
ates two lines, paralleling the Maumee River, fo rming a 
loop at Perrysburg. The road is owned by A. K . D etwiler , 
G. G. Metzger, G. K . D etwiler , C. P . Griffin and others. 
T hey have commenced work on an extension of thi s road, 
which will be known as the Toledo, Watervill e & South­
ern Railway (No . 34), fo llowing the Maumee River, and 
touching Watervi ll e, Grand Rapids, Napoleon and De­
fiance. Portions of this route are being contested by three 
oth er companies. The line will be 65 miles long, IO miles 
of which will shortly be in operation . From Napoleon thi s 
syndicate also proposes to build a north and south road , 
which will extend to Adrian , Mich. (No. 35), touching 
vVauseon , D elta and L yons ; it will be 40 miles long. The 
same people are also promoting the T oledo & Indiana 
Railway (No . 36), which is to parallel the Lake Shore Rail­
way (steam) from T oledo to Bryan, and on into Indiana , 
th e western terminu s not havi ng been announced. Con­
siderable r ight of way has been secured, and work has been 
started near Swanton. D espite this fact this project has a 
rival, which is said to be even further along in its construc­
tion work, and is said to have placed contrac ts for all ma­
terial. T he second line is th e Toledo & Bryan Air Line 
(No. 39), which is promoted by J . L. Yost , W . C. Brewer, 
J . C. Bonner, Milton Taylor , William P . H eston , R. G. 
Kerlin, John G. Adams and other prominent Toledo peo­
ple. Both companies are pushing construction , and the re­
sul t will probably be a 
survival of the fitte st. 

T he Toledo, Waterville 
& Southern Railway (No . 
34) also has a rival in the 
Toledo, N apoleon & D e­
fi ance R ailway (N o. 42) , 
which has been working 
over practically the same 
route. T his fight has 
been long and exciting. 
In some places one se­
cured the fra nchi ~c and 
the other proposed to 
build around the town , 
while in the next place it 
was vice versa . In one 

H. A. FISHER 

town the competi tion was .so fi erce that one of th e com­
panies agreed to handle local traffi c fr ee of charge to se­
cure the franch ise . T he T oledo , Napoleon & Defi ance 
Railway was promoted by Richard Hattersley, Charles E. 
Sutton , J ohn F. K umler, H . C. 'vVebster and oth ers, of 
Toledo. It has been report ed very recently that the pro­
moters have sold out their franchises to Cleveland people, 
but this can not be verified. 

T he T oledo, Rowling Green & Southern Railway (No. 
40) is the result of the recent purchase and consolidation 
of the F indlay Street Rail way, and the Toledo, Bowling 
Green & Fremont Railway. The new owners arc H, Burk-
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hold and George Kerper, of Cincinnati , who owned the 
Findlay Street Railway. A stretch of 12 miles between 
Trombley and ni ortimer is being built to co1111<.::ct the two 
lines. The company has also announced that it will build 
its own line into th ~ center of T oledo; heretofo re cars have 
been operated over the tracks of the Toledo & l\f aumee 
Valley Railway (No. 33), from l'errysburg. It is also 
stated that the line \\'ill eventually be extended from Find­
lay to Kenton, 35 miles. 

It is said that the l\lichigan & Ohio Railway Company, 
which was inc01-p01·ated some months ago by Judge J. \V. 
Donovan, \ V. L. R obinson , Milton Carmichael and \V. H . 
Ashwell , of Detroit , will build a system extending from 
Toledo to Dundee, Ypsilanti and Ann Arbor, Mich. (No. 
38). It is understood that these parties have been attempt­
ing to effect a consolidation with the Shore Acres Raihvay 
Company, a company wllich is building a short line from 
Toledo to a pleasure resort on the lake shore near the State 
line. 

The Ohio Korthern Rai lway (N'o. 43 ) is the outgrowth 
of a proj ect for a line from Dryan to Defiance. It is said 
that construction work wi ll start in the near future, and 
that the line is to be extenclecl south from Defiance to St. 
lVlarys, where it will connect with the \Vestern O hio Rai l­
way (No. 20). The line'will be 80 miles in length and 
rig ht of way is being secured by way of Grover Hill, Van 
\Vert and Spencervi lle. The promoters are E. \ V. Frink 
and A. J . Prentice, of Cleveland; \V. D. Sherwood, E lias 
Bartholomew and others, of Lima. 

T he T oledo, Fostoria & Findlay Railway (No. 41) is 
practically completed between Findlay and Fostoria, and 
wod.;: has been sta rted between Toledo and Findlay. There 
i!:' to be a sptll" line to I'rairie Depot, and the road wi ll have 
a mileage of 55 miles. It is being built by the Dover Con-. 
struction Company, of Canal Dover, and it is owned by E. 
A. \ Ventz, Samuel Croxton, E. R eeves and other s of that 
place. It is finance cl by the \Vestern Reserve Trust Com­
pany, of Cleveland . Capital stock, $1,500,000. 

E. J. Frost , of Defiance, is promoting a line to extend 
from Defiance to Antweq ), touching Paulding, Hicksville 
and Sherwood (No. 44). It will be 35 mil es long. 

The lake shore route from Toledo to Port Clinton , touch­
ing a r ich and isolated fruit belt , has long been looked upon 
as a fin e opening for an electric line and several companies 
have proj ected lines through this tenitorv. The most 
promising appears to be the Toledo & Port ·Clinton Inter­
urban Railway (:No. 45). G. W. Acker, C. Dedean, W. B. 
Geroe, L. Galshall, T. J. Smith and others, of Toledo. are 
the promoters. 

The Lakeside, Napoleon & \Vestern Rai lway (No. 46) 
and the Lake Er ie, Dowling Green & Na pol eon Railway 
(No. 47 ) are rival s fo r an east and west line extending 
from Port Clinton to Pemberville, Dowling Green, Grand 
Rapids, Napoleon and Defiance. Between Port Clinton 
and Pembervi lle, it is understood the fo rmer will go by way 
of F remont and the latter bv wav of \ Voodville. The 
fo rmer company was organized son;e months ago by G. H. 
Drown, of Fort vVayne; N. A. Clemons, Port Clinton; 
l\Iorris Reese, Pembervi lle; D. Black and L. C. Cole, of 
Bowling Green, and S. \V. H eller , of Toledo. It is claimed 
that all rights of way have been secured and that 25 milr~s of 
grading has been clone. Between Port Clinton and Fre­
mont , the company did considerable construction work, 
but it is understood that it has recently sold ont this section 
to a rival company for the same ro~1te. The Lake Erie, 
Bowling Green & Na pol eon Railway was organized a short 
time ago by Luther Blad:, Dr. J. H. \Vhitehead, R. A. 
Beatty, G. \V. Loomis, A. _E. :Royce. ·F. M. Young, M. L. 
Case, Wesley Powell , F. \ V. Dunn, Dr. \V, M . Tuller, Dr. 

F. \V. Rogers, D. B. Whipple and others, of Bowling 
Green. 

The Toledo, Tiffin & Sandusky Railway (No. 49) was 
organized about a yea r ago to build a system centering from 
Port Clinton, with lines extending to Toledo, Tiffin and 
Sandusky. The promoter s are J. F . Bunn and George D. 
Loomis , of Tiffin; 13. \V. \Vilson, of Port Clinton, who are 
said to be backed by N cw York and Chicago people. A 
la1·ge amount of grading has been clone between Tiffin and 
l'ort Clinton, this being one of three lines working on the 
same route. 

Th e Kerline Brothers Company, of T oledo, promoters of 
the Tiffin & Port Clinton Railway (No. 50) evidently pro­
pose to build a line between the two towns despite com­
peti tion. They are pushing construction work, and it is 
reported that they have bought out the Lakeside, Napoleon 
& \Vestern Railway (No. 46), which has been working 
over the same route. They have also the local line in Fre-
mont. • 

T he Sandusky, Clyde & Tiffin Railway (No. 51) has 
started grad ing on a line from Tiffin to Sandusky. Pro­
moters are: J. C. Parker, I. S. Comstock, W.W. Johnson 
and G. L. Butler , of Sandusky. 

The Sandusky, Bellevue, Monroeville & Norwalk Rail­
way (No. 52 ) is another road in which construction work 
has been delayed for some time. The proposed route is 
fr om Sandusky to Bellevue and then to Norwalk, parallel­
ing the Toledo, Fremont & Norwalk Railway (No. 6). 
Spur lines are to extend from Norwalk to Chicago Junc­
tion , N' ew London and other towns. A large amount of 
construction work was done last year and a power house 
was partially completed, but it is understood that work has 
been stopped since that time. The promoters are Clark 
Rude and \V. E. Guerin, of Sandusky; J. McLean and J. L. 
Dailey, of P hiladelphia. It is claimed the road will be com­
pleted. 

Tiffin promises to be one of the most important centers 
in the State. Besides the lines previously mentioned, there 
are the fo llowing: The Tiffin, Fostoria & Eastern (No. 
54), in operation to Fostoria, owned by S. B. Sneath and 
others, of Tiffin ; the Tiffin & Southwestern Railway (No. 
58), which will be 75 miles long, extending to Wapakoneta, 
by way of Kenton and Upper Sandusky, with a spur line to 
Lewiston Reservoir, and promoted by Henry Price and J.B. 
Sevmour, of Kenton; W. S. Rogers and C. W. Timmer­
m;n, of \ Vapakoneta; L. Selle, of Tiffin, and Robert Carve, 
of Upper Sandusky; the Tiffin & Findlay Railway (No. 
59), promoted by local people; the Tiffin, Republic & 
Bucyrus (No. 57), promoted by E. B. Finley, of Tiffin; 
the T iffin , P lankton & Bucyrus Railway (No. 56), pro­
moted by Wert Brothers, of Tiffin ; the Tiffin & Norwalk 
Railway (No. 55 ), which is promoted by S. W. Owen, of 
Tiffin, also a branch of the F indlay & Marion Railway (No. 
61) , will probably be built from Upper Sandusky to Tiffin. 
T he Findlay & Marion Railway (No. 61) is promoted by 
M. A. Smalley, C. E. Schwartzbaugh, of Toledo; Allen 
Smalley, Upper Sandusky; Asa Jones and J. H. Ruhlman, 
of Youngstown; J. Blackford and David Joy, of Findlay. 
A private right of way has been purchased. 

The Findlay, Columbus Grove & Fort Wayne Railway 
(No. 63) will be 110 miles long. It is promoted by H. W. 
Degg, Columbus Grove; H. H. Day, Pandora; J. A. Kim­
mell and C. E. N iles , of Findlay. Incorporated for $500,-

000. The Findlay & Lima Railway (No. 64) is projected 
to parallel the Western Ohio Railway (No. 20) between 
F indlay and Lima, and there have been sharp contests for 
right of way. J. S. Neeley, A. D. Miller, Frank Seiber, 
T. D. Robb and Louis Koch were the incorporators. H.J. 
McGowan, of Indianapolis, is said to b~ interested. 
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The Findlay & Southern Railway (No. 62) promi~cs to 
be a very important line. It will extend from Findlay to 
Columbus, 90 miles, and nearly all rights of way have been 
secured. R. Rosentock, of Cleveland; J . Odenbaugh, of 
Sandusky; H. D. Hammond, Mount Blanchard, arc the 
promoters. Barney & Company, Philaclclphia, are said to 
be financing the project. The O hio Northwestern Railway 
(No. 60) is under construction from Fostoria to Mungen, 
where it will connect with the Toledo, Bowling Green & 
Southern Railway (No. 40). It is said the line will be ex­
tended to Napoleon. W. B. Marks , Levi Harbaugh, W. D. 
Clark and others, of Fostoria, are the promoters . Findlay 
people are promoting a line to extend from Findlay to 
Deshler and Grand Rapids (No. 66). The Wapakoneta & 
Kenton Railway (No. 65) is promoted by J . H. Goek~, C. 
T. Kolter, S. A. Haskins, H. C. Settgage and W. C. 
Brorein. 

Another line which will extend into Indiana is the Lima , 
Delphos, Van W ert & Fort Wayne Railway ( No. 69). It 
will be 75 miles long and is promoted by A. C. Parmenter 
and D. J. Cable, of Lima, and Henry Neff, J. D. Kerr, W. 
P. Heston, and W. F. Numan, of Toledo. It will parall el 
the Pennsylvania Railway (steam). The Lima, Lewiston & 
Bellefontaine Railway (No. 68) will extend from Lima to 
Bellefontaine, touching Lewiston Reservoir. \V. W. 
Fisher, Bellefontaine, is president; W . P. H eston, Toledo, 
vice-president; X . H. Holler, Lima, secretary, and J. M. 
Boose, Lima, treasurer. Right of way has been secured. 

Probably the longest single line in the country is pro­
posed by the Fort Wayne, Dayton & Cincinnati Traction 
Company. The main line (No. 69) will extend from Fort 
Wayne to Cincinnati, something over 200 miles, and it is 
claimed there will be branches in Ohio and Indiana which 
will give the system 350 miles . The main line is to be 
operated from a single power house at Celina, on Grand 
Reservoir, and it is claimed that options on nearly all the 
right of way have been secured. It is stated_ that trains 
drawn by electric locomotives will be used and that freight 
trains, as well as passenger, will be operated. The com­
pany is incorporated in South Dakota and Ohio with 
$r ,000,000 capital stock. Officers are: Dr. S. M. George, 
Dayton, president; D. W. La Fetra, New York, vice-presi­
dent; Charles L. Hyde, Pierre, S. D., second vice-president; 
C. W. Gephard, Dayton, secretary-treasurer; Ira Hodgson, 
Dayton, chief engineer. 

The Miami Valley Railway Company operates a line 
from Troy to Piqua ( No. 145), a distance of 15 miles, and 
proposes to extend on to Minster, 23 miles. This line, with 
the Dayton & Troy Railway (No.72), forms a connecting 
link for the system of the Pomeroy-Mandelbaum syndi­
cate, and it is understood that overtures are being made for 
its purchase. W. P. Orr and others, of Piqua, are the 
owners. 

Dayton is the center of a system of interurban roads 
which is probably ec1ualed by no other city of double its 
size in the country, and if proposed roads are built it will 
closely rival Cleveland as a terminus. The maj ority of the 
lines centering in Dayton have been built by local people. 
Besides the Southern Ohio Traction Company's line ( No. 
21) and the Dayton, Springfield & Urbana Railway ( No. 
2 5), the following roads are in operation, or practical! y so: 
The Dayton & Xenia Traction Company ( No. So), tlircc 
lines recently consolidated, aggregating --1-9 miles in opera­
tion , owned by Thomas T. Robinson and others, of Boston ; 
the Dayton & Western Traction Company (No. 71 ), com­
pleted to Eaton, and to be extended to Richmond, and the 
Dayton & Troy Railway (No. 72), under con struction to 
Troy and nearly completed, owned by V. \Vintcrs, C. D. 
Clegg, D. Il. Corwin and others, of Dayton ; these people 

also own the Dayton City Railway and the Oakwood Street 
Railway, local lines; the Dayton & Northern Traction Com­
pany (No. 71 ), nearly completed to Greenville, 41 miles, 
owned by Dr. J. E. Lowes and others, of Dayton. The 
Dayton & Stillwater Valley Rail way (No. Sr) was 1-,ro­
moted hy J udgc Dennis Dwyer and Albert Emanuel, but it 
ha s recently been sold to the Robinson syndicate, of I \os­
ton. It is under construction, 25 miles, and r 5 miles are 
contemplated. The Dayton , New Carli sle & St. Paris Rail­
way (No. 82) is promoted by C. E. Layton, H . N. Rey­
nolds, John A. lJrakc , B. H . Rannels and others, of Dayton . 
It is said it will extend to Bellefontaine. T he Dayton, Cin­
cinnati & Maysville Railway (No. 84) is promoted by E. D. 
Smith, D. W. H ogan , H . L. Day, W . V. Whitaker and 
others, of Blanchester; H . W. Blair, S. Woodward and H. 
F. Anderson , of Morrow; J ohn Moore, of Georgetown, and 
F. M. Conden , of Cincinnati. T he proposed road will be 
about r ro mil es long, extending from Dayton to the 
Ohio Ri ver at Aberdeen, with a branch from Morrow to 
Cincinnati . A number of franchi ses have been secured. 
The Dayton, Germantown & Hamilton Railway (No. 83) 
has secured a private right of way between Dayton and 
Middletown, and it is claimed the road will be built at once. 
It is one of several proposed competitors of the Southern 
Ohio Traction Company ( No. 21), and it is promoted by 
J . 0. Arnold and T . C. Lindsey, of Dayton. It is sa id to be 
backed by the Cincinnati , Hamilton & Dayton Railway 
(steam ), which has lost much suburban business to the 
Southern O hio Traction Company, and it ha s recently ab­
sorbed a small line in Middletown, which was owned by 
the steam line company. It is said the road will be ex­
tended to Cincinnati. 

The development of interurban business in the vicinity of 
Cincinnati, the former State metropoli s, has been sur­
prisingly slow, one principal reason being because· of 
the fact that interurban roads have been unable to gain 
entrance to the business. or even residence section of the 
city; the city lines have a broad gage and decline to arbi­
trate matters with the interurbans. Now, however , it ap­
pears that they are making up for lost time, and at present 
there are more electric railway projects in Hamilton County 
than in any other in the State. The Southern Ohio Trac­
tion Company (No. 21 ) operates only to College Hill. 9 
miles from the center of the city, but it has recently pur­
chased a short steam road which will bring it within 5 
miles of the center. The Cincinnati, Lawrenceburg & 
Aurora Railway ( No. 91), extending into Indiana, 3--1- miles 
in length, is the only other line at present in operation. It 
is owned by J. C. Hooven, Stanley Shaffer and others, of 
Hamilton. The Mill Creek Valley Railway (No. 88), an­
other competitor for the S~mthern O L1io Traction Company, 
is completed nearly to Hamilton, cars being in operation a 
portion of the distance. It is controlled by H. Eurkhold 
and H . H. Hoffman, of Cincinnati . There are two com­
panies contesting for the same route between Cincinnati, 
Lebanon and Dayton (No. 85), and each has secured cer­
tain franchises. One of the projects is headed by \Vayland 
P. Sunderland and I-I. \Volff, and the other by James B. 
Swing, T. R. French, C. A. Dosworth and others. The 
route passes through a large number of suburban towns. 
A syndicate composed of Lee Brooks, Charles Davis, Guy 
l\1allon, James Kennedy. J . 1\1. Hutton , G. R . Scrugham, 
Ellis Kinkhcacl and others, has recentl y incorporated three 
roads, the Suburban Traction Company ( No. 92), the Cin­
cinnati & Eastern Railway ( No. 9--1-), and the Rapid Rail­
way Company (No. 86). The first wi ll extend to Data via 
and Bethel, the second to New R ichmond. and the third to 
Lebanon, and perhaps to Dayton. T he Cleveland & Cin­
cinnati Railway (No. 87) is a road concerning which there 
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i:~ considerable comment regarding its plans. It is said 
to be incorporated under the laws governing steam roads, 
and it is claimed that steam, as well as electr icity, wiil be 
used. It has applied fo r franchises fo r several short lines 
in H amilton County, and fo r a line paralleling the Southern 
O hio T raction Company to Hamilton and Dayton. T he 
promoters are Powell Crossley, W. F . Hart, D. H . H unt , 
E. G. Simon and others, of Cincinnat i. 

The Cincinnati & Columbus Traction Company (route 
not shown) proposes to build a direct line from Cincinnati 
to Columbus. T he promoters are Henry Burkhold, P hilip 
Swing, R ichard E. Swing, Frank D une and others, of Cin­
cinnati. The Ohio Valley Interurban R ailway Company 
is being promoted by J ohn K ilgore, formerly at the head 
of the Cincinnati Street Rai lway Company, who is said to 
contemplate a line fo llowing the O hio Valley to Ports­
mouth (No. 93) , with lines in the city. The Cincinnat i, 
Milfo rd & Loveland Railway (No. 89), and the Cincinnati, 
Mil ford & H illsboro Railway ( No. 90) touch a number 
of good towns in the Little Miami Valley. T he latter wi ll 
ex tend to Hillsboro, and is being promoted by W . F. 
Roudebush, of Batavia ; W . D . Murphey, of Mi lford ; H . 
McKeehan and H . M . Huggins, of Cincinnati . H. M . 
Huggins is also interested in the Hillsboro & Ohio River 
T raction Company (No. 153) , which was recently organ­
ized by Charles Orr, Thomas H . Hogsett and Monroe 
Warner, of Cleveland ; James E . McDermott and 0. Z. 
Blair, of Cincinnati . The line will ex tend from H illsboro 
to Aberdeen, and eventually it will be extended north to 
Lebanon to connect with the X enia & Wilmington Traction 
Company (No. 24) , which is promoted by Charles Orr, 
T homas H . Hogsett , H . M . Yost and William Sage, of 
Cleveland, and John P . Mar tin, of Springfield. T his line 
in turn will connect with the Little Miami Traction Com­
pany (No. 22) , building from Springfield to Dayton, which 
was promoted by J olm P . Martin and Charles O rr, and is 
now controlled by the Pomeroy-Mandelbaum syndicate. 
It is believed that these four proposed lines will eventually 
be turned over to the Pomeroy-Mandelbaum syndicate. 

From Hillsboro to Chilli cothe a road will be built by the 
H illsboro & Chillicothe Traction Company (No . 144) , 
which is promoted by Charles H . H oyt, W . H . \ i\Tallace 
and J . C. Short , of Hillsboro. This proj ect has been 
financed by New Y ork people and it is said work will start 
at once. 

T he Columbus & Southern Railway (No. ro4 ) recently 
turned over its franchises in the Scioto Valley to the Scioto 
Valley Traction Company (No. 14) , and is now working on 
a road from Hillsboro to \i\Tashington Court H ouse and 
Columbus. It will parallel the Columbus , Grove City & 
Southwestern Railway (No. 28), and it is claimed that 
construction work has started near Mount Sterling. The 
officers are: J . M . Wilson, president ; Z. F . Downs, vice­
president ; H . F. H offman, treasurer; Smiley Caldwell , 
secretary; all of Columbus . 

Columbus is to have several lines besides those of the 
Appleyard interests, although the Columbus & Wester­
ville (No . 77), which is owned by the Columbus Railway 
Company, is the only one in operation. The Urbana, Me­
chanicsburg & Columbus Railway (No. 78) is under con­
struction, and it will have a competitor in a branch of the 
Columbus, London & Springfield Railway (No. 26), which 
is also being built; the former line was promoted by Gen. 
A. J. Ax line, of Columbus. Two companies are also con­
structing lines between Columbus and Lancaster ; the Sci­
oto Valley T raction Company ( No. 14 ), previously re­
ferred to, and the Columbus, W inchester & Lancaster Rail­
,vay ( No. 79) . This line is being built by T. A. S imons, 
E. D. Simons, D. C. Beggs, H oward Park, W. G. Boland 

and others who are int~rested in the Columbus, Delaware 
& Marion Railway (No. 19) . It is claimed that the entire 
right of way has been secured and construction work has 
been started. W ork is also being pushed on the Columbus, 
New Albany & Johnstown Railway (No. ro5) , which is 
promoted by Columbus people. Thomas N. Fordyce, of 
Detroit, is in charge of construction work. The Columbus 
& Granville Traction Company (No. ror) has recently 
been organized by F . W . Douthart, New York; M. M. 
Jillett , Newark; W . H . Jones, L. F . Keisweter and John 
Field, Columbus, and John Thor, Baltimore. The line 
will connect with the Newark & Granville Railway (No. 
ro3), which is in operation. 

T he Columbus, Newark & E astern Railway, just incor­
porated by R. H . York, H . J . U hl, Martin Horr, A. G. 
Collins and A. R. Horr, of Cleveland, al so proposes to build 
from Columbu s to Newark, making three lines between 
these. points, although in different routes . 

A franchise fo r a line between Newark and Lancaster 
(No. ro2) has been held fo r some time by the Lancaster & 
N ewark T raction Company, but it is said that this has been 
turned over to a ne,,· company recently incorporated as the 
O hio Central Rai lway Company, which proposes to build a 
through line from Columbus to Bridgeport. The pro­
moters of this company are: J . S. Sites, Charles A . Spenny, 
W. B. Cosgrove and Henry C. W erner, of Columbus. The 
Richw00d, Marysville & Columbus Railway ( NL1. 76) pro­
poses to build a line to Byhalia and Kenton. Promoters: 
John Hendr ixon, N. E. Niggitt , W illiam King, F. V. Ful­
lington and R. L. Woodburn. T he U nion Electric Railway 
( No. 75 ), incorporated in Delawar e, holds franchises for 
an extensive system north of Columbus. C. N. Buchanan, 
of Pittsburgh, is president, and Thomas N . K err, Colum­
bus, secretary. 

Zanesville promises to be the center of an important 
system. T he Black Diamond Traction Company (No. 
107) is securing franchises for r 50 miles of proposed roads 
radiating from Zanesville. It is claimed they will extend 
to H ebron, to Dresden and Coshocton , to Cambridge, to 
McConnelsville and to New Lexington. On the line to 
Cambridge thi s company has a competitor in a company 
promoted by L. C. Taylor and John S. Black, of Zanesville, 
who propose to build a line from Zanesville to St. Clairs­
vi lle and Bridgeport (No. 147 ). Both companies hold ex­
tensive franchi ses. T he Newark, Zanesvill e & Coshocton 
Railway (No. ro6) proposes to build from N ewark to 
Zanesville with a branch from N ashport to Coshocton. 
Franchises have been secured in several places. Promot­
ers : J . H . Ickes, Charles H . Hunt , J. K. Hamill, C. H. 
Seidel and W . 0. Littick . T hen ther e is the _Zanesville, 
Adamsville & Coshocton R ailway (No. ro8), which is 
promoted by J . B. Wilson , E. G. Abbott and H . E . Bucker, 
of Zanesville. 

In the Ohio River Valley are several lines in operation 
and others being built. The Camden Interstate Railway 
( No. 95), extending from Huntington, W . Va., to Catletts­
burg, Ky., an d Ironton , Ohio, 12 miles, is being built. The 
Ironton E lectric Railway ( N o. 96) extends 6 miles on 
either side of I ronton. It is owned by J. T. Byron, of Iron­
ton. At Portsmouth there is a short line in operation (N o. 
97). T he P omeroy & Middleport Railway (No. 98), op­
erating 12 miles, is owned by Judge D. A . Russell, of 
Pomeroy. From Marietta to Parkersburg there is a rs­
mile road under construction and owned by Parkersburg 
people. The Athens, Nelsonville & Hocking Valley Trac­
tion Company will build lines from Athens to Nelsonville 
and Glouster ( N o. 1 oo) . Promoters : Thomas Selz, S. R. 
P ine, N . C. Hanning, and Robert Klein, of Dayton, and H. 
H. Homing, Athens. The Wheeling Traction Company, 
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which is controlled by E. W. Moore, of Cleveland, is build­
ing a line from Bridgeport to St. Clairsville (No. 109), 
and from Steubenville to Bridgeport (No. 111). It is 
understood that it controls the Bellaire, Bridgeport & l\far­
tin's Ferry Railway (No. I 10), which operates a 12-mile 
road. The Steubenville, Mingoe & Ohio Valley Traction 
Company (No. 146) operates 5 miles, and is building a IO­

mile extension to Brilliant. J. M. Ferguson has secured 
right of way for a line from Steubenville to Canton (No. 
112) by way of Carrollton and Waynesburg. 

In addition to those previously referred to, there are sev­
eral roads which have Cleveland in view as a terminus. 
The Cleveland & Warren Railway (No. 121) is promoted 
by Senator Martin Dodge, who proposes to build a direct 
line from Cleveland to Warren. He has secured consider­
able right of way and franchises at several points. The 
Portage Lakes Traction Company (No. 122) holds fran­
chises in several towns. It is promoted by Judge J. Lam­
son, V. C. Taylor and Carl Nau, of Cleveland. The Cleve­
land, Wadsworth & Southern Railway (No. 126), was or­
ganized recently by E. A. Akers, G. F. Anthony, W . H. 
Hill, C. S. Horner and others, of Cleveland, to build a line 
from that place to West Lebanon with branches to Akron 
and Massillon. The Cleveland, Richfield & Akron Railway 
(No. 125) is promoted by T. C. Childs, of Akron, who is 
having a contest with other promoters, supposed to repre­
sent the Everett-Moore syndicate, for a franchise over the 
same route. The route is shorter than that operated by die 
Northern Ohio Traction Company (No. 4). Mr. Childs 
was also the promoter of the Akron & Canton Railway 
(No. I 30), which is competing with the Northern Ohio 
Traction Company (No. 4) for a line between Akron and 
Canton, both having commenced construction work. lt is 
promoted by a strong syndicate composed of P. L. Salten­
stall and C. Eldridge, of Boston; L. E. Meyers, Chicago; 
William Hoover, New Berlin, and Charles Kolp, J . C. 
Welty and A. C. Brant, of Canton. It is claimed that an 
extensive system is to be built which will extend from 
Cleveland to Columbus, by way of Canton, New Philadel­
phia, Canal Dover, Coshocton, Zanesville and Newark. It 
is supposed that some of the lines being built on this route 
are backed by the syndicate. Franchises have been se­
cured for an extension of the Canton line to New Phila­
delphia. A portion of this route is already covered by the 
Tuscarawas Railway (No. I 13), which is owned by F. T. 
Pomeroy, of Cleveland; IO miles of road are in operation. 

From Canton to Alliance and Sebring a line is under con­
struction by the Stark Electric Railway (No. 114). C. 
Morley, of Cleveland, and R. Jacobs, of Canton, are pro­
moting the enterprise, backed by Cleveland capitalists. A 
rival of this line for the portion of its route is the Alliance, 
Sebring & Salem Railway (No. u6), promoted by J. C. 
Whitela and H. T. Dempsey, of Beaver Falls, Pa.; Herman 
Klein, of Allegheny, and C. A. McDonald, of Pittsburgh. 
The same people are promoting the Coropolis & Monica 
Railway (No. 151), connecting the two Permsylvania 
towns. 

The roads radiating from Youngstown are controlled 
by two strong syndicates. The Mahoning Valley Railway 
Company (No. u8) operates 31 miles from Warren to 
Lowellville, and is building extensions to Leavittsburg and 
to New Castle. The system includes several short spur 
lines, and the Youngstown city lines. It is owned by My­
ron T. Herrick, James Parmely and B. F. Miles, of Cleve­
land. The Youngstown & Sharon Railway (No. 119) and 
the Sharon & New Castle Railway (No. 120) are a part 
of the system being built by the Penhale-Devitt syndicate, 
of New York and Chicago, which has been buying up a 
large amount of electric lighting and railway property in 

Eastern Pennsylvania and in the vicinity of Youngstown. 
lt is said that under an arrangement with A. M. and J. K. 
J all ey, of Pittsburgh, and Richard Quay and S. Battles, of 
.Philadelphia, who are also building roads in Eastern Penn­
sylvania, the syndicate will have lines from Youngstown 
to Pittsburg, and from Youngstown to Erie, Pa. ; some of 
them being already finder construction. Several lines have 
been projected from Salem to East Liverpool, and several 
franchises have been granted to different parties, but it is 
believed that the Salem, Lisbon & East Liverpool Railway 
(No. 116), which is promoted by U. G. Smith, F. N. Hait, 
Charles Taylor, George H. Billman and H. H. Poppleton, 
of Cleveland, have the advantage. The line has been sur­
veyed and it is said construction work will start in the near 
future. 

The Ohio River & Youngstown Railway (No. 117) was 
recently organized by vValter S. Snyder, W. E. Nye, Albert 
Fassig, George E. Long, John Patterson, of Youngstown, 
to build a line from Youngstown to East Liverpool. An 
extensive system of franchises was secured a year ago 111 
the northeastern corner of the State by Eugene Rawdon, of 
Windsor; W. H. Dodge, of New Lyme, and S. L. Osborn, 
of Andover, representing the Burton, J efferson & Andover 
Railway (No. 124). It is believed these people are simply 
speculating in franchises, as they have recently sold a fran­
chise from Jefferson to Ashtabula to _the Pennsylvania & 
Ohio Railway (No. 127), which is building between Con­
neaut and Ashtabula, and they are said to be endeavoring 
to sell a franchise from Burton to Andover and Meadville, 
Pa., to the Cleveland & Eastern Railway (No. 2), which 
would give the latter a through line from Cleveland to 
Meadeville. The Pennsylvania & Ohio Railway (No. 127), 
above mentioned, has 4 miles in operation, 15 miles under 
construction, and i't contemplates building an extension east 
to Erie, and another west to Painesville. It is owned by 
Thomas Fricker, of Ashtabula. Another string of fran­
chises are held by P. W. Tuttle, C. W. Goodrich, C. E. Bar­
num and F. S. Turner, of Geneva, and L. B. Stanley, of 
Collinwood. They contemplate a line from Painesville, 
through Geneva, J efferson and Andover to Meadeville, Pa. 
( No. 123), and it is understood that they have done con­
siderable grading in order to hold their franchises. 

Between Lorain and Elyria there is in operation the 
Lorain Street Railway (No. 129), one of the oldest inter­
urbans in the State and said to be the first to inaugurate 
a 3-cent fare for local traffic. This was clone rece)1tly, and 
the dissatisfaction caused thereby among the citizens of 
Elyria was recently referred to in the STREET RAILWAY 
JOURNAL. The road is owned by P. S. Du Pont. 

Residents of Lorain and Dover are securing right of way 
for a line from South Lorain to Cleveland (No. 128). The 
road has been incorporated under the title of the Cleve­
land & South Lorain Traction Company, by Charles vV. 
\Vells, James H. Burke, Edwin H . Richards, I-I . A. Deek­
erman and Frank W. Nowak. Reuben Hall and Calvin 
Pease are the promoters, and the capital stock is $500,000. 
The Lorain & Cleveland Railway (No. 5) and the Cleve­
land, Elyria & Western Railway (No. 15) already operate 
between these points. 

The Canton-Massillon Railway (No. 131) has recently 
been placed in operation between these two towns. It is 12 
miles in length and an extension is being built to Navarre, 
5 miles. It is owned by Thomas Lynch, E. Fogel and other 
Canton people .. The Barberton, Doylestown & Massillon 
Railway (No. 132) holds franchi ses for 20 miles of road. 
A. E. Townsend, of Barberton , is the promoter. 

T. Y. McCray, L. D. McCray, F. T. Boles and F. D. 
Campbell arc securing franchises for about 75 miles of road 
between 'vVellington, Mansfield, Mount Gilead and Colum-
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bus. It is said that considerable grading has been done 
at various points. A rival of this road is the Mansfield, 
Cardington & Delaware Railway ( No. 136), which was re­
cently organized with A. A. Whitney, ]\fount Gilead, presi­
dent; R. F. Chase, Cardington, vice-president; C. W. 
Schaff, Mount Gilead, secretary, and W. A . James, Card­
ington, treasurer. The Citizen's Railway Company, of 
Mansfield, has just completed and placed in operation a 
14-mile extension to Shelby (No. 134). It is to be ex­
tended to Plymouth, 7 miles. S. N. Ford, Mansfield, is 
president. 

Work· is to be started in the near future on the Buckeye 
Traction Company's line ( No. 137), which will extend 
from Bucyrus to Norwalk. H. G. Flickinger, S. J. Kibler, 
R. V. Sears, W. A . Blicke and others, of Bucyrus and Nor­
walk, are promoter s. The O hio Central Traction Com­
pany, of Bucyrus (No. 74 ), operates a line to Galion, and 
is building fo Crestline, paralleling the line being built by 
the Pomeroy-Mandelbaum syndicate. It is said that an ex­
tension will be built from Galion to Mount Vernon. Fran­
chises for lines radiating from Bucyrus are being secured 
as follows: Bucyrus to Marion ( No. 73) , ex-Attorney­
General Frank Monnett, Columbus; Upper Sandusky to 
Bucyrus (No. 138), Vv. G. Gear, of U pper Sandusky; Bucy­
rus to Ashland (No. 139 ). 

T he Norwalk, Ashland & Southern Railway (No. 140) 

was organized some time ago by Judge C. P . . \!Vick ham, 
C. F. Jackson and H. A. Thomas, of Ashland, and J osephus 
Clark, of New London. It is claimed that work will start 
in the near future. Tke Marion, Green Camp, Prospect & 
Richwood Rai lway (No. 142) is being promoted by F rench 
Crow, J . N. Scott, James Moore and F. E. Guthrey, of 
Marion. 

A right of way for a line from Springfield to Washington 
Court House (No. 142) is being secured by L. H. H ous­
ton, Edward Houston, J. F. Rankin and S. B. Rankin , of 
South Charleston, and D. I. vVorthington, of \Vashing ton 
Court Hon se. Harry F rye, Jr. , of Springfield, is securing 
a right of way from Springfield to Clifton and Cedarvill e 
( No. 143). The Dayton, Springfield & U rbana Railway 
(No. 25) is securing a similar right of way. The Hamilton 
& Lebanon Railway (No. q.8) is promoted by F rank M. 
Hughes, of Hamilton. It is under stood that construction 
work has been started. 

The members of the Everett-Moore syndicate, of Cleve­
land, were in New York the past week arranging the de­
tails for the consolidation into one company of the various 
interests which have recently been acquired by the syndi-
1.'.ate. The syndicate controls ni11 eteen elec tri c railway, 
light, heat and power companies in, between and radiating 
out from Cleveland, Toledo and Detroit, with a total capi­
talization of in the neighborhood of $100,000,000. It is 
stated that new stock will be issued to the individual :,;tock­
holders now in the companies now controlled by the syndi­
cate. It is stated that the syndicate has under contempla­
tion the purchase of a number of additional properti es in 
O hio and Michigan. 

The following is a list of the principal towns and cities 
in O hio, with their populations: 

Aberdeen . . . . . . . . .. . . . . . . .. . .. 711 
Ada ... ... ....... .... ........... 2,576 
Adamsvi lle . . .. . .. . . .. . . . .. . .. . 201 
Akron City .................... 42,728 
A lliance . .. . .. . . . .. . .. .. . . .. .. . 8,974 
A lvord t on . .. . .. .. . .. . .. . . .. . .. 482 
Andover .. .. .. .. . .. .. .. .. .. .. .. 815 
Antwerp . .. . .. . . . .. . . .. . . . . .. . 1,206 
Archbold . .. .. . .. . . . .. . . .. . .. . 958 
Ashland . . . .. .. . . . . .. .. . . . . .. .. 4.087 
Ashtabula ..................... 12,949 
Athens . . . . . . . . . . . . . . . . . . . . . . . . 3,066 
Barberton . .. .. .. . .. . .. . . . . .. .. 4,354 
Bedford .. .. .. .. . .. . .. .. .. .. .. . 1,486 
Bellaire .. . .. . . . .. . .. .. . . .. .. .. 9,912 
Bellefontaine . .. . .. . .. . .. .. . .. . 6,649 
Bellevue .. . .. .. .. . .. .. .. . . . .. .. 4,101 

Berea ..... ....... ............. . 
Berlin Heights ............. .. 
Bethel ...... .. .... ............ . 
Blanchester ................. .. 
Bloomdale .................... . 
Bluffton ...................... . 
Bowling Green .............. . 
Bridgepor t ... ................ • 
Brillian t ..................... .. 
Bryan ................. · ...... .. 
Bucyrus ............ .......... . 
Burton .. ..................... . 
Cadiz ............... .......... . 
Caldwell .... . ................. . 
Cambridge ................... . 
Canal Dover ................. . 
Canal \Vinchest er ........... . 

2,510 
625 
850 

1,788 
740 

1,783 
5,067 
3,963 

646 
3,131 
6,560 

727 
1,755 

927 
8,241 
5,422 

662 

Canton ........................ 30,667 
Cardington . . .. .. . . .. .. .. .. . . .• 1,354 
Carrollton • . . . . . . . . . . . . . . . • . . .. 1,271 
Carthage . .. .. . .. . . .. .. .. . . .. .. 2,559 
Cedarville . .. . . .. .. . .. . .. . .. . .. 1,189 
Celina . . . . . . . . . . . . . . . . . . . . . . . .. 2,815 
Chagrin F a lls . .. . .. . .. .. . . .. .. 1,586 
Chardon . . . . . . . . . . . . . . . . . . . . . .. 1,360 
Chicago Junction . . . . . . . . . . . .. 2,348 
Chillicothe ... .. ...•........... 12,976 
Cincinnati ..................... 325,902 
Circleville . . . .. . .. . .. . .. . .. .. .. 6,991 
Cleveland ...................... 381,768 
Clyde . . . . . . . . . . . . . . . . •. . . . . . . . . 2,515 
Coll ege Corner . . . . . . . . . . . • . . •• 378 
College Hill .. .. .. .. .. .. .. .. ... 1,104 
Collinwood .. . .. . . .. . .. . .. .. . .. 3,639 
Columbiana . .. . . .. . . .. . .. .. . .. 1,339 
Columbus ..................... 125,560 
Columbus Grove . . . . . . . . . . . . . . 1,935 
Conneaut .. . .. .. . . . . .. . .. . . . • . 7,133 
Coshocton . . .. . .. . .. . .. . .. . .. .. 6,473 
Cr estlin e . .. .. . . . . .. . . .. . .. . . • . 3,282 
Cuyahoga Falls . . . . . . . . . . . . . . • 3,186 

11~i11:•••••·••••••••r•••••••·••••••••••••••: 1m Doyles town . .. . .. . .. . . . . . .. . .. 1'.057 
Dresd en . . . . . . . . . . . . . . . . . . . . . . . 1,600 
East Liverpool ............... 16,485 

fr ff f ·•·•·•·•·•···············••·•············ lii Frazeysburg . . . .. . . . . .. . .. . .. . 730 

s:1~p~:i;;: ::: : : : :: : : : : :: :: : ::: :: tm 
Garr ettsville . .. . . . . . . .. . . . . . . .. 1,145 

g:~~~a.:: :::::::::::::::::::::: 2,~i~ 
Georgetown . .. . . . . .. . . . . . . . .. . 1,529 
Germantown . . . . .. .. .. . . .. . . . .. 1,702 
Graft on . . . . . . . . . . . . . . . . . . . . . . .. 1 098 
Grand Rapids .. .. .. .. .. .. .. ... '549 
Gran ville . . . . . . . . . . . .. .. . . .. .. . 1,425 
Green Camp . . . . . . . . . . . . . . . . . . 369 
Greenville . . .. . . .. . .. . . . . . . . .. . 5,501 
Green wich . .. . . .. . . .. . .. . . . .. . 849 
Grove City . . .. . .. . . . . . . . .. .. .. 656 
Hamilton ... ................... 23,914 
Hebron ........................ 455 
Hi llsboro . .. .. .. .. . .. .. .. .. .. .. 4,535 
Hira m ...... ....... ......... ... 659 

M~~~i~d.: ::::::::::::::::::::: 1·t~~ 

li!i~Ir;•·•·•·•·•·••·••••·•·•·•·•·•·••·•·•·: 11:~1 

![~I<< ri; 
t~;31n:: ·: ·: ·: ·: ·: ·: ·: ·: ·: ·: ·: ·: ~ ·: ·: ·: ·: ·: ·: ·: ·: ·:: Ji!i 
McConnelsville .. .. .. .. . .. .. ... 1,825 
Madison . .. . . . .. . . .. .. . . . . . . . .. 768 
Mansfield ... .................. 17,640 
Mantua .. ..... .. . .............. 743 
Marietta ....................... 13,348 
Marion .................... : ... 11,862 
Jviart in 's Ferry .. . .. .. .. .. ... .. 7,760 
tJary.svi ll e . . . . . . .. . . . . . . .. . .. . 3,048 

M!~,~~~~n. :::::: :::: :·.·.·.·.·.·.-.·_-.·.: 
1U§l 

Mechani csburg . . . . .. . .. . .. . . .. 1,617 

t~:~~~: ._._._._._._._._._._._._._._._._._._._._._. ... : 2·m 
i\Ijamisb urg .. .. .. .. .. .. . .. .. .. 3.941 
l\liddletown . .. . .. . .. . .. . .. . .. . 9.215 

•• 

Milan .................... . .... 653 
Mingo Junction • .. .. . . .. . . .. . 2,954 
Minster • • • . • • • • . . • . . . • . . . . • . . • 1,465 
Monroeville .................. ; 1,211 
Montpelier . . . .. .. . • .. .. . . .. .. . 1,869 
Morrow ........................ 869 
Moscow ....................... 475 
Mt. Blanchard .. .. .. .. .. .. .. .. 456 
Mt. Gilead .. .. .. .. .. .. .. .. .. .. 1,528 
Mt. Vernon ................... 6,633 
Napoleon . . .. . . .. . .. . . .. . . .. . .. 3,639 
Nashville .. .. .. .. .. .. .. .. .. .. .. 766 
Navarre .. .. ... .. .. .. . .. .. .. .. • 963 
Nelson ville . . . .. .. . . . . .. .. .. . .. 5,421 
New Albany . . .. .. . .. .. . . .. .. . 224 
Newark ........................ 18,157 
New B r emen .. . .. .. .. .. .. .. .. . 1,318 
New Carlisle .. .. .. .. .. .. .. .. .. 995 
New Comerstown . . . . . . . . . . . . • 2,659 
New London .. .. .. .. .. .. .. .. .. 1,180 
New Paris .. .. .. .. .. .. .. .. .. .. . 790 
New Philadelphia .. .. .. .. .. .. . 6,213 
Niles . . .. . .. .. . •. . .. . . .. .. .. . .. 7,468 
North Amherst . . .. • . . . .. . .. .. 1,758 
North Baltimore . . . . . . . . . . . . . . 3,561 
Norwalk ....................... 7,074 
Oak Ilarbor .. . .. .. .. .. . .. .. . .. 1,631 
Oberlin . .. . .. . .. .. . . .. . .. . .. . .. 4,082 
Orrville . . .. .. . . .. . .. .. . .. . .. .. 1,901 
Ottawa . .. .. .. . . .. . .. . .. . .. .. . . 2,322 
Oxford . . . . . . . . . . . . . . . . . . . . . . . . 2,009 
Painesvi lle . .. .. . . .. .. . .. . .. . .. 5,024 
Pandora . . . . . . . . . . . . . . . . . . . . . .. 409 
Pauldin g . . . . . .. . .. .. . .. . . . . . .. 2,080 
Pembervi lle . . .. . .. . .. . .. .. . . .. 1,081 
l'errysburg . . . .. . .. .. . . .. .. . . . 1,766 
.hqua ....... ................... 12,172 
P lain City .. .. .. .. .. . .. .. .. . .. 1,432 
Plymouth . .. . . . . .. . . .. . .. . . . .. 1,154 
Pomeroy . . . . . . . . . . . . . . . . . . . . . . 4,639 
Portsmouth ................... 17,870 
Prospect . . . . . . . . . . . . . . . . . . . . . . 983 
P ut-in-Bay . . . . . . . . . . . . . . . . . . . . 317 
Ravenna .. . . . . . . .. . .. . .. . .. . .. 4,003 
R epublic .. .. .. .. .. .. .. .. .. .. .. 656 
Richwood . . .. .. .. .. .. .. . .. .. .. 1,640 
Ripley .. .. .. .. .. .... .. .. .. .. .. . 2,248 
St. Marys .. .. .. .. .. .. .. .. .. .. . 5,359 
St. Paris . . . .. .. .. . . .. .. . .. . . . • 1,222 
Salem . . . . . . . . . . . . . . . . . . . . . . . . . 7,582 
Sandusky ...................... . 19,664 
Sebring .. . . .. .. .. .. .. .. . .. .. .. 387 
Seven Mile .. .. .. .. . . . .. . .. .. .. 256 
Sevi lle . .. . .. . .. . .. .. . .. . .. . .... 602 
Shelby .. .. .. .. .. .. .. .. .. .. .. ... 4,685 
Sidney .. .. .. .. .. .. .. .. .. .. .. ... 5,688 
South Charleston . . . . . . . . . . . . . 1,096 
Spencervill e . .. .. . .. .... . . .. .. . 1,874 
Springfield .................... 38,253 
Spring Valley .. .. .. .. .. .. .. ... 522 
Steubenville ................... 14,349 
Stryker .. .. .. .. .. .. .. .. .. .. .. .. 1,206 
Sunbury . . . . . . . . . . . . . . . . . . . . . . 464 
Swanton .. .. .. .. .. .... .. .. .. .. . 887 
Tiffin ....... ................... 10,989 
Tippecanoe . . .. . .. . . . .. . . . .. . .. 1,703 
Toledo ........................ 131,822 
Toronto . . . .. . .. . . . . .. . . . .. . .. . 3,526 
Trenton . . . . . . . . . . . . . . . . . . . . . . . 387 
Troy ........................... 5,S81 
Uhrichsville . . . .. .. .. .. . .. .. . .. 4,582 
U pp er Sandusky .. . .. . .. .. .. .. 3,355 
Urbana .. .. .. .. . .. .. .. .. .. .. . .. 6,808 
Van W ert .. .. .. .. .. . .. .. .. .. .. 6,422 
Vermilion .. . .. . .. . . .. .. . .. . .. . 1,184 
\Va d sworth . . . .. . . . .. . .. . . ... .. 1,764 
\Va pakon eta . .. .... . . . . . . .. . .. . 3,915 
W arren . . . . . . . . . . . . . . . . . . . . . . . . 8,529 
W ashington Court House ..... 5,751 
Waterville . . . .. .. . .. . .. .. . . .. .. 703 

~=~::1~n .:::::::::::::::::::::: tm 
W aynesburg . .. . .. .. . ... .. . .. .. 613 
\V'ellington . . . . . .. . .. .. . . .. . .. . 2,094 
W ell sville . .. .. . .. . . .. . . .. . .. .. 6,146 
Willoughby . . .. . .. . .. .. . .. .. . . 1,753 
Wilmington . .. . . .. . .. .. . . .. .. . 3,613 
Woodvill e .. .. .. ...... ...... ... 831 
Woost er .. .. .. .. .. .. .. .. .. .. .. . 6,063 
Worthington . . . .. .. . . .. . .. .. .. 443 
Xenia . . . .. .. . .. .. .. .. .. . . .. . .. . S,696 
Yell ow Springs . . . . . . .. . . . . . . .. 1,371 
Youngstown .... ............... 44,885 
Zanesville ..................... 23,538 

New Underground for London 

The Parliamentary Committee on Underground Rail­
way Schemes in London has a report which recommends 
the construction of a new line from Hammersmith, along 
Piccadilly, to the city with a br.mch from Piccadilly Circus 
to the Angel Inn at Islington. At a meeting of the share­
holders of the Metropolitan Underground Railway, July 
26, Col. Mellor, the chairman, in discussing the electrifica­
tion of the line, said that the Ganz tender stood out from 
all others by reason of simplicity and economy. The com­
pany's experts who were sent to Buda-Pest to examine the 
Ganz system there reported that it possessed features of 
such novelty and importance as to amount practically to a 
new departure in electric traction. 
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Artistic Street Railway Bridges 
/ -

The Scherzer R olling Lift Bridge Company, of Chicago, is 
securing contracts for designin g many of the most important 
bridges whid~, tl1 e city of Chicago is contemplating building. The 
old style center-pier structures that span th e Chicago River a re 
to be repli ced by the Scherzer m ovable span bridges. A m on g 
the advant,ages of these bridges are th e super ior speed with which 
the bridge can be opened and closed, the fr ee open chann el which 
admits boats of large size, and the fact that no ca r o r wagon can 
be shoved into the river wh en the bridge is open. Some tim e 
ago at Cleveland, Ohio, while the draw· at th e viaduct was open , 

who use the bridge. The plan s have not yet been accepted, but 
the gen eral recognition of the company's product, both from th e 
Washington officials and en gi nee r s, will probably r esult in the 
buildin g of one of th e improved types of bridges. 

---•♦•---

First and Second-Class Electric Funeral Cars For Mexico 

The en gravin gs which are presented on thi s page show a 
type of electric fu neral car used in Mexico. In that city the 
operation of funeral cars drawn by horses has proved very profit­
able, and some views of the different styles used have been pub-

SCHERZER ROLLING LIFT Bt-<IDGE-CLOSED AND OPEN 

a loaded street car plun ged into th e river, causing a g r eat loss of 
life. Last winter in Chi cago a team went into th e Chicago River 
while a bridge was open. The driver escaped, but the team was 
lost. Such accidents are impossible where the Scherzer bndges 
are in use. For some years the Metropolitan Rail way, of Chicago, 
has used a Scherzer bridge to cross the river , and the ease and 
speed with which it is handled, togeth er with th e advantages of th e 
unobstructed channel, have led the city to d eci de on r eplaci ng 
the old center-pi er structures with the modern Scherze r brdges. 

SECOND-CLASS FUNERAL CAR 

Some years ago th e P enn sylvania R ailroad Company con­
structed a bridge ac ross the Potolnac River a short di "tan cc above 

• the hi storic o ld Long Bridge. A stone causeway was built 
through th e shallow portion of th e ri ver and a swinging ~pan wa~ 
left for the passage of boats near the Virginia shore. In course 
o f time th e sedim ent brought down by the ri ver formed a g reat 
marsh above and below the bridge, which was detrimental to the 
health of Wa:;hington. Congress appropriated la r ge stun s of 
money to build a sea wall around the se fl a ts, the river was then 
dredged and th e dredgings deposited w ithin th e wall, formi n g 
several hundred acres o f ground , which is now in use as a 
park. But the Long Bridge is more o r less un sightly, and the 
Scherzer Bridge Company is now proposi n g to span the Potomac 
with one of its modern, artistic st ructures, whi ch wi ll he a credit 
to th e city 'and a convenience to the navigators, as well as th o se 

li shed. vVith the inauguration of electric service it was decided to 
continue the practice which is popula r in Mexico, and orders were 
consequently placed with the J. G. Bri ll Company for some motor 
cars. 

In gen era l the fun eral car is a short four-whee led affa:r, 
measurin g about 13 ft. over the dashers and 6 ft . 2 ins. in wid th, 
with a canopy and lambrcquin s. The sides are open and the 
center has a bier for the reception of the casket. T he trucks have 
Brill solid-forged frames and are of the No. zr-E pattern, with 
the usual arrangement of springs. The cars shown are both fitted 
with GE-rooo motors. In order to make the length as short as 
pos"ible, full elliptic springs, in stead of th e half elliptic commonly 
used, are placed at the end s. 

Tn the fir s t-class car th e decoration is a lit t le more elaborate 
than that of the other; curtain s are draped at the corner s, the bier 
i:, draped and the carving on each side of th e roof much more 
elaborate. T he roof in side is fini shed in white and gold ; outside 

FIRST-CLASS FUNERAL CAR 

there is the usual troll ey board. The ca r , in mos t respec ts, so far 
as mechanica l and operating detail s, as well as fini sh, is like an 
ordinary coach . The fu nera l car in Mex ico is as much a necess ity 
as the public hear se in cities of the United States. Cars for thi s 
genera l purpose have Leen u~ecl by sumc railruad s in the United 
Sta tes and ha vc Leen fuu nd tu be profitable as well as useful. 
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Handsome Car for Peoria 

Th e P eoria & P ekin Terminal Railway Company has r ecently 
r eceiv ed fr om th e A m erican Car Company, of St. Loui s, a number 
oi very ha ndsom e double-trnck combination passen ge r and bag-

two equal parts, on e-half go ing to the A merican Car & Foundry 
Company, St. Louis, Mo., and the other half to the Wason Manu­
facturing Company, Springfield , Mass. The trucks are to be made 
from des ign s of the engin eers of the railway. T he wheels and 
axles for these trncks wi ll be furni shed by the Steel Tired Wheel 
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PASSENGER Al\D BAGGAGE CAR FOR PEORIA 

gage ca rs, illustrated h er ewith . Th e principal dim ension s of th ese 
car s ar e as fo ll ows : L en g th of ca r body over bumpers , 41 ft, 6 in s. ; 
kn g th of body over passen ge r co mpartment , 19 ft . 6 ins.; len g th 
of car over smoker compartm ent, 9 ft. ; leng th of body over m otor ­
man 's cab. and baggage compartment, 6 ft. 6 in s.; leng th of r ea r 
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INTERIOR OF PEORIA CAR 

platfo rm, 4 ft .; width o f car body a t sill s over sid ing, 8 ft .; h eight o f 
car from under side sill s to top of roo f, 9 ft .; h eight of ca r from 
fl oor to ceiling at center, in side, 8 ft . 4 ins. 

The seatin g capacity o f the regul ar pa ssen ger compart ment in 
th e car is twenty-eight passenger s, and that of the sm oking com­
partment is twelve passengers. The ceiling is o f three-ply bird' s­
eye mapl e veneer , n eatly deco rated , and the inside fini sh is in 
solid ch erry. D oubl e doors of the t win autom atic t ype are used 
at th e ends and b e.tween the compartm ents. Th e vestibule at the 
fron t end of the car is fitt ed with a three-drop sash. Th e rear is 
fini sh ed up inside wi th cherry in the sam e way as the inter io r 
fini sh o f the passenger car. The front vestibule outside of the 
baggage compartment is fini shed with tongued and grooved 
quartered oak in their natural color. 

•• 
Contracts for Car Equipments of the New York 

Elevated Railways 

T he Manhattan Railway Company, of New York, has now g iven 
out nearly all the contracts fo r equipping its rolling stock with ap­
parat us snitabl e to the electric operation of its lin es . The ],, test 
one to be awa rded is that for 800 trnck s, and was di vided into 

Company. The cont racts for 1600 motors and multiple-unit control 
equipments for 1200 car s to the Gen eral E lectri c Company, and for 
coupl er equipments to supply II0o cars to the W. T. Van Dorn 
Company, have al r eady been mentioned in these pages. The gates 
alrea dy in use will probably be r etained, so that with the exception 
o f brakes and heaters practically all competition fo r Manhattan 
ro lling-stock contracts is over. 

•• 
Ca~t-Welded Rail-Joints 

Gen eral Manager J. P. Heil, of the Heil Rail-Joint Welding 
Co mpany, has been engaged in this business for the past eight 
year s. H e is, comparatively speaking, quite a young man, but is 
ev idently a master of hi s business, havin g executed contracts 
fo r weldin g join ts in many of the principal citi es of the United 
States and South A merica. It is understood that the company is 
a mply financ ed, and the business of welding the rail-joints of 
street railways, thus m akin g a con tin uous rail and preventing 
stray current s, has become one of such importance that it has a 
lar ge fi eld to work. In som e cities the gas and water companies 
ar e goin g so far as to demand it to avoid !he electrolysis of the 
underg round pipes. An efficient cast-welded joint will also 
len gth en the li fe of the rail. Mr. H eil claims to have made the 
fir st cas t-welded joints in St. L ouis in 1894 for th e Citi.zens' Street 
R ai lroad Company. He also claims to have improved the 
or iginal cast-welding machines materially, and has added a 
sand blast, by which in pouring in the metal the joint 
1s thorough ly cl ean ed, thus making a perfect connection . 
A n emery wheel with flexible shaft arrangements is used 

COMPLETED RAIL- JOINT 

fo r grinding the j oints, and all the other machinery u sed is 
thoroughly up to date. The joint, 12 ins. to 14 ins. long, is made 
square in order that a tie may be placed beneath it, and that the 
pavem ent may fit the joint properly. Its general appearance is 
shown in the accompanying engravin g. The comp;my guaran­
t ees that there is a fusion of the cast iron and steel in all welds. 
Mr. H eil h as designed a clamp which effectually prevent,, the 
buckling of the joint when th e molten m etal is poured in, always 
hitherto a serious difficulty t o over co me. Steel shims arc also 
inserted where rails are closely connected. The address of the 
H eil Rail -Joint Company is Milwaukee, Wis. 
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The Stombaugh Guy Anchor 

The Stombaugh guy anchor is especially intended for use where 
a strong anchorage is required for the guy ropes of poles , stacks, 
etc. It is so des igned that it can be put in place with th e least 
amount of exertion by 
simply screwing it into 
the earth, and it forms an 
effici ent means of holding 
the end of the guy without 
tearing up the ground to 
any extent. Thi s latter 
property makes it very 
useful in places where the 
owners of the land obj ect 
to the necessary excava­
tion for the planting of 
dead men or other an­
chors. The accompanying 
illustrations show the ap­
pearance of these anchors 
and the simplicity of their 
construction. In order to 
adapt the device to all 
kinds of service the manu­
facturers make them in 
several different sizes, but 
all are of practically the 
same design. The many 
places where an anchor 
of this kind will be of TWO TYPES OF ANCHORS 
service are evident, and 
the sole distributing agents, W. N . Matthews & Brothers, 
of St. Louis, Mo., are placing thi s type successfully on 
a large number of street railways throughout the coun­
try. The large size shown can be screwed into the ground 
without auxiliary apparatus, but a wrench consisting of a T made 
from steel pipe and fitted at its lower end with a socket which 
~ngages in the _recess on the anchor-head, shown in the en~raving, 
1s necessary with the smaller sizes. The diameters of the anchor 
discs range from 3½ ins. to 12 ins., and, compl ete with head the 
weight is from 2½ lbs. to 78 lbs. ' 

•• 
An Efficient Metallic Steam Packing 

The importance of having a reliable packing for piston-rods 
and Corliss valve-stems is appreciated by every central-station 
engineer, and the success which has attended 
the use of the packing illustrated in the 
accompanying engravings makes it of in­
terest. Thi s is a purely metallic packing, the 
steam-tight joints connected with it consistin g 
of cone-shaped faces ground to an accurate 
fit . In the packing, the portion which fit s 
closely around the piston-rod or valve-stem is 
made in segments of Babbitt metal, which are 
~orced into a cone-shaped receptacle of a ring 
m the stuffing box by a strong spiral spring. 
The segmental construction of the Babbitt 
packing allows it to be easily renewed at small 
expense without removing the piston-rod from 
the piston, and the segments can easily be kept 
in stock for immediate application should the 
necessity ari se. The segments fit loosely 
within each other, so that as they wear, the 
cones maintain an effici ent steam joint at the 
bearing surfaces. The Babbitt metal packing 
is made in two por tions. An outer retaining 
r ing, beveled the same as the interior seg 
ments, holds the packing in place, and breaks 
the joints wi th the segments so that no steam 
can escape at those outlets. The packing re­
quires no oil cups, the lubrication of the cylin 
der being sufficient to provide for its operation. 
At the end of the device is a spherical ground 
washer, the pl ane face of which is a ground 
joint made to fit the gland. The spherical face 
fits a corresponding bevel in the casing of the 
packing ring, so that any lack in the perfect alignment of the engine 
parts will be allowed for by the packing, the only wearing portions 

. being the Babbitt metal ring. A cheap and durable packing is thus 
produced. As the steam pressure assisting the spiral sprin g is the 
main force to ~old the packing t ight against the rod o r the valve-

stem, when the steam is ex hausted the compression is reieased 
and the power of the engine g reatly added to. T his device was 
invented and patented by C. Lee Cook, of Louisville, Ky., and has 
bee n in use over six years. I t is being put upon th e market by 
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METALLIC STEAM PAC KING 

the inventor and patentee, who has recently secured large orders 
from many of the large eng ine companies and machine works of 
the country, besides h avi ng been call ed upon to furn ish the metall ic 
packing to a large number of central stati on and manufacturing 
plants. 

•• 
Double-Fan Rotary Snow Plow 

The P eckham Truck Company has brou ght out a new type of 
the well -known Ruggles ro tary pl ow, of which it is the so le manu­
facturer. The chi ef characteri st ic of thi s pl ow is the fac t that it 
has doubl e fans , inst ead of the single fa n used in prior co nstruc­
tion. The advantage claimed fo r thi s design is that the fans cut 
closer to the track and n ear er the bot tom of th e scoop, and so 
prevent the snow from cloggin g in the sweepers. The blades of 
the fan are of steel, and ar e guaranteed against snow and ice fo r 
two years. A s in the plows using single fa ns, the snow is picked 
up and thrown out of the top of the machine in eithe r direction 
desired, and is spread evenly over the adj oining g round. The 
use of the plow di spenses entirely with the employment of brooms, 
and the pl ow can cl ear drifts as deep as IO ft . and of any length. 

The plow is doubl e ended ; that is, there are fa ns at each end, 
and it can be run in either directi on. The fans ar~ n ot driven 
from the car axles, but by separate motors, which are usually 
secured by taking them off the summer equipment . The m ethod 
of connecting the motors with the fa n shaft s is to use shafts with 
clutch couplings extended through the plow. T he motors can then 
be connected to run the cutters at either end. T he plow is especially 
adapted for suburban and interurban railways having long runs, 

NEW ROT AR Y SNOW PLOW 

where frequent service can not be reli ed upon to keep the road 
open . 

The number of Ruggles plows sold last fall were very largely 
in excess of those ordered in previous years, an d the plow prom­
ises to have an increased popularity this season. 
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T he New Peckham Extra Strong, Long-Wheel Base, 
No. 26 Double Truck 

In t he ar ticle publi sh ed elsewher e in thi s issue on the T oledo 
& Monroe E lectric Railway mention is made of th e use th er e of 
the Peckham "extra-stro ng" long wh eel base double t ruck, No. 26. 
T his t ru ck, which is givin g excell ent satisfact ion on the road in 
c; ucstion, is of a new ty pe design ed by Mr. Peckh am expressly 

wh eels, it weighs 7866 lbs., and with 4-in. axles and 443-lb. cast­
iro n wheels, it weighs 6440 lbs. 

The Cleveland & Eastern Rail road Company has been operating 
these No. 26 trucks fo r about six months, and in a recent letter R. 
L. Andrews, general manager and purchasing agent of the com­
pany, says that he finds them to be the most sati sfactory truck he 
has ever t ri ed. He says they nm free, start quickly and have all 
the qualities that will please a motorman. This company has never 
had a par ticle of t ro uble w ith the trncks leaving the track in any 

EXTRA STRONG , LONG WH EEL BASE TRUCK 

for . hi gh-speed st. bur ban and interurban cars, running from 40 
to 60 miles an hour. 

T he side fram es of thi s truck are of the well-known Peckham 
paten t bridge-truss construction, connected at the ends with cross­
bars of angle bar shape, secured to the ends of the side frames, 
and so made that the angle bars fit perfectly on to the ends of the 
side frame s, which are machined to fit them. T he angle cross-bars 
are secured to the ends of th e side fram es by machine-turned 
bolts driven into ream ed h oles. The ends of the side frames are 
so constru ct ed as to reduce th eir hei ght to less than 15 ins. 

Thi s truck is equipp ed with Peckham's patent swi ng bolster, 
which is supported upon a combinati on of spiral and elliptic 
springs, the spiral springs bei ng locat ed at the ends of th e bolster 
and the elliptic springs in the center. T hese springs are so ad­
justed that the weight of th e empty car body is support ed by th e 
elliptic spri ngs, and the spiral springs reinforce th e elliptic , ~~ th e 
load of the car increases. The bol ster is sup-
ported upon links, which a re hung from the 
transom bars. Buffer springs are provided 
to prevent excessive movement of the bolster , 
which is rigidly secured between angle tran­
som bars sufficiently strong to prevent any 
possibility o f their becoming bent or warped. 
The transom bar s are secured to the side 
fr ames by a strong ribbed casting secured 
i11 place, upon the side frame, by machined 
bolt s, driven in reamed holes, to insure a 
perfec t fit . The tran som cas tings are of semi­
steel and so constructed as to distribute the 
weight of the bolster evenly upon the side 
frames. 

The brake is of an improved type, con­
structed with the shoes bearing upon the 
ins ide of the wheels, so that no rods 
have to be r emoved when taking out 
the wheels. The brake-shoe link hangers arc so designed 
as always to prevent the clatter ing of brake-shoes, an d 
are made in one piece with an adjustable cl ip, so that the 
wea r can be taken up. T h e release spri ngs are connected to the 
top of the live lever, so that they require n o adjustment wh en th e 
sh oes are adjusted, and they can n ot cause the shoes to d rag on 
the wheels. The shoes can be easily adj usted without placing the 
ca r over a pit, which is sometimes necessary on lon g suburban 
lines. 

Extra strong construction throughout is u sed, and all parts are 
well fitted. All rivets are d riven h ot, a t a pressure of 30 tons, by 
pneumatic process. T hi s tru ck h as ample strength fo r carrying 
cars 60 ft . lon g at high speed. Compared with its carrying 
capacity it is a very light truck. W ith 5-in. axles and' 8oo-lb. steel 

manner, although the cars r un at a very high rate of speed. He 
says that he has seen the trucks go ing at the rate of 72½ miles per 
hour wi thout showing any danger and does not beli eve they can be 
recommen ded too highly for suburban work. 

The new Peckham works at K ingston ar e equi pped with special 
too ls and appli ances for the m anufac ture of these tru cks, all wear­
ing parts are ca refully machine fitt ed, and bolt holes reamed to fit 
th e machine-fitt ed bolts in their con structi on. 

----♦---­
Elevated Cars for Boston 

T he Boston E levated Rail way Company has recently received 
fro m the St. Louis Car Company fo rty-five double-truck ves tibule 
motor coaches , one of which is shown in the accompanying view. 

ELEVATED CAR FOR BOSTON 

T he car body is 38 ft. 4½ ins. long. The platforms are 4 ft. ea:::h, 
making a total length from out to out of 46 ft. 4% ins. The c:tr 
is 8 ft . 7 in s. wide. The bo ttom construction is of compound 
wood and iron type. The side sills are composed of 3 ins. x 8 ins. 
Southern pine and 6-in. channel on the inside. The center sills 
a re 5-in. steel I -beams. The end sills are also compound construc­
tion . The body bolsters are made of wrought steel built up with 
malleable-iron castings. The needle beams are 5-in. steel I-beams, 
all properly trussed, and the entire floor is properly braced with 
cross timbers, making one of the most rigid con structed bottoms 
ever put in elevated cars. 

· Each diagonal corner is fitted with a motorman's cab having • 
doors on both sides; the opposite doors are arranged in two sections. 
If desirable the upper half can be swung inward and folded 
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against body of car or both sections can be swung inward and 
folded in a similar way. When doors are so opened an automatic 
folding gate takes the place of doors, In the motorman's cab an 
end compartment is provided under the roof for electric heater, 
motor and light switches. This compartment is lined with ¾-in. 
asbestos. The other side of the car is provided with folding gates 
and the other end of the car with rail and safety chains. In addition 
to this, safety gates are also provided for the open section. 

The outside con struction, as seen from view of car, is straight 
panel tongued and grooved and the posts and braces are filled in 
with extra heavy blocking. The cars are painted in A urora red, 
striped in gold. The inside fini sh of the car is of best African 
mahogany, finished in natural color. The ce.iling is sky blue, neatly 
-decorated and ornamented. All sashes are glazed with ¼- in. plate 

These new members were influenced by the Mayo r , it was charged, 
to act in an unusual and unfair manner in equalizing the tax values 
of corporations. 

----♦----Steel Rolling Doors in Boston 

The car hou ses of the Bos ton E levated Rai lroad Company, Bos­
ton, Mass,, are nearly all equipped with steel rollin g doors. The 
entrance of the surface lines into the Sullivan Square car house 
is shown in the accompanying engraving, The ground floor ot this 
building is utili zed for the surface ca rs, whil e the second floor is 
splendidly fitted and a rranged for the elevated train s. The entire 
front of both stories, as well as interior partition wall s, has been 
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ENTRANCE FOR SURFACE CARS TO SULLIVAN SQUARE CAR HOUSE 

glass made to raise and fitted with necessary latches and springs. 
Curtains of pantasote are used with automatic fixtures. 

The seats are longitudinal, are canvas lined spring rattan, and 
the section next to the doors is provided with a fireproof compart­
ment for the large Sprague controller, lightning arresters, resist­
ances, etc. This compartment is also lined with ¾-in. asbestos. 
The bell cord in hung through center of car on brass btll-cord 
hangers. The trimmings throughout are of solid bronze, highly 
polished in latest style. The aisle is covered with floor mats. The 
light is equally distributed through the car, and electric head­
lights located over hoods and electric-sign lights are provided on 
each end. In fact, the car is a handsome, up-to-date car in every 
respect. 

•• 
· Injunction Against Increased Taxation in Cleveland 

On July 23 Judge Ford, of th e Common Pleas Court, in Cleve­
land, issued an injunction restraining the City Annual Board oi 
Equalization from increasing the tax val ue of the Cleveland Elec­
tric Railway Company, otherwise known as the Big Consolidat~cl 
Company, above the figures r eturn ed by th e officials of that ce,r­
poration. 

The street railway company alleged in its petition that Mayor 
Johnson induc ed five members of the Board of Equalization to 
resign several months ago so he could appoint men of hi s choice. 

furnished with Kinnear stee l rolling car-house door s made by the 
Kinnear Manufacturing Company, of Columbu s, Ohio. The doors 
on the ground floor are equipped with the Kinnear troll ey-wi re 
connection, which provides for an uninterrupted current with the 
doors in any position, and which was described some months ago 
in these pages. 
. The larger portion of these doors are 24 fL to 28 ft. in width by 
14 ft. to 17 ft. high, and each door operates with the greates t pos­
sible ease and speed, the Kinnear apparatus for rai sing and lower­
ing being most perfectly des igned. 

The Kinnear doors are being very largely used for car houses, 
and among the important contracts recently closed by the company 
are two through its London house for a tramway shed at Cardiff, 
and another large car house at Nottingham, England, The contract 
for the immense doors for the car houses of the Rochester Street 
Railway Company has also been awarded this company. 

•• 
New Cars for New York 

The l\'1etropolitan Street Railway Company, of New York, has 
ordered from th e J, G. Brill Company 200 new doubl e-truck ca rs 
for it s Broadway divi sion, They a re to be delivered by Oct. I. 

The reason g iven for the non-use of doubl e- truck cars on thi s 
lin e heretofore is that they could not pass each o ther on the curves. 
Owing to the change from cabl e to elec tricity, it will be an easy 
matter to spread th e tracks at these points, so that no difficulty 
will now be experienced.· • 
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Waste Heat Engines 

It has long been generally conceded that the limit of extension 
of the temperature range of the steam engine, and thus of its 
efficiency, is reached, on the exhaust side, in the temperature of the 
hot-well of its condenser. T he remarkable increase in steam-engine 
efficiencies of recent years has been developed entirely along the 
line of rai sing the initial temperature, yet with a ll the progress 
t hrough higher pressures, superheated steam, more economical cut­
offs, or multiple expan sions, there is always an important and 
inevitable loss of heat energy when the steam, having expanded 111 

the cylinders, is exhausted and condensed back into water by being 
cooled in the conden ser. The difficulty of so adj usting condi tions 
as to obtain much lower temperatures in the hot-well than about 
100 to 140 degs. F. has rendered those temperatures the accus­
tomed final temperatures in condensing practice, and the cor­
responding latent heat of the steam, given up upon the change of 
form from steam to hot water is, in the greater part, wasted. 
Hence, a successful attempt at the utilization of the heat still r e­
maining in exhaust steam, which means practically an extension 
uf the heat range, and thus of the efficiency of the steam engine, 
can not fail to be of widespread interest to the engineering pro­
fession. 

T he recent t ests by Prof. E. J osse, head of the mechanical 
laboratory of the Royal Technical High School, Berlin, upon en­
gines designed to utilize the waste heat of the steam engine prove 
conclusively that the temperature range , and thus the efficiency, 
of the steam engine is capable of considerable increase on the ex­
haust side beyond its present generally accepted limits. T he prin ­
ciple invo lved in hi s tests is an original and interesting process of 
uti li zing the heat going to waste in exhaust steam for the evapora­
tion of a liquid having a boiling point very much lower than water 
and then making use of the compressed vapor, which is the joint 
di scovery of G. Behrend, a H amburg engineer, and Dr. Zimmer­
man, of Ludwigshafen, and was patented in 1889. An engine was 
designed and erected for thi s purpose in the laboratory of the 
Technical High School, and also a similar, but much larger, one 
in the central station of the Berlin Electrical Works, bot!t of 
which have been thoroug'hly tested for efficiency and endurance 
with most gratifying results, sufficient savings being effected in 
each case to warrant a general adoption of the principle. 

T he method in which the heat energy of the exhaust steam is 
utili zed is as fo llows: After the steam has expanded in the 
cylinders of the steam engine, it is exhausted into a surface con­
denser in which the cooling liquid is a liquid with a low tempera­
tun~ boiling point. The steam is thus condensed in the same man­
ner as in ordinary water condenser practice, but here the volatile 
liquid absorbs the ejected la tent heat of the condensing steam and 
itself vaporizes, producing pressure. The pressure of this vapor 
is then utili zed expan sively in a specially constructed engine, after 
which it is exhausted into a water-cooled surface condenser, to con­
dense it back into liquid form again ready to be pumped into the 
steam condenser for continuation of its cycle. 

Ammonia and sulphur-dioxide ( fr equently called "sulphurous 
acid" ) are both capable of being used for thi s purpose, but it has 
been found most advantageous to use sulphur-dioxide, as the 
pressures of its vapors correspond to the temperatures to be dealt 
with are more easily handled. It is also commercially practicable 
for use as it is cheap and easily obtainable, and if not allowed to 
become oxidized by contact with air or water, it does not corrode 
the containing vessels, being inactive upon cast-iron, wrought­
iron, bronze, etc. Furthermore, it has a peculiar advantage for 
use in the cylinder of a reciprocating engine of possessing a viscous 
consistency so as to be self-lubricating; thi s is a most desirable 
feature in using the liquid over and over again as it thus does not 
become contaminated with lubricating oi ls. 

The addition of thi s auxiliary involves a comparatively small 
outlay. In place of the regular steam condenser is substituted a 
well-made and very carefully fitted surface condenser in which the 
sulphur-d ioxide liquid condenses the steam and itself vapor izes. 
T he pressure of this vapor is utilized in an auxiliary engine which 
may be connected directly to the main engine's shaft , or to be used 
independently, as desired. The vapor exhausted from this engine 
is condensed in another water-cooled condenser of like perfection 
of make and fitting , the liquid sulphur-dioxide being pumped back 
into the steam condenser to repeat the cycle. The auxiliary engin e 
requires special design in the way of extra long stuffing boxes for 
the piston and valve rods to prevent the escape of the vapor on 
account of its extremely obnoxious odor. The condensers require 
perfect fitting to prevent the admixture of water -with the sulphur­
dioxide which would cause it to be oxidized to sulphurous acid 
which attacks metal. In short, the entire sulphur-dioxide 5ystem 
must be of the most perfect mechanical construction. However, 
with the best of materials and workmanship, it is claimed that the 

extra cost of the aux iliary plant is insignificant as compared with 
the saving effected. Prof. Josse estimates, partly from completed 
plants and partly from guaranteed offers, that a combined steam 
and waste heat plant for 1600 hp would cost only about 3 per cent 
more than a plain steam plant of like power, while the running 
cost would be over one-fourth less. 

Actual tests upon the waste-heat engine in the Technical High 
School laboratory showed a steam consumption of only 8.34 lbs. per 
ihp-hour for its most favorable working, which is rema_rkable for 
a 150-hp engine, being much below the economies of our largest 
modern engines. However, that particular test was made after the 
engine had just been overhauled, so that its valves were in very 
good condition. T ests under more general conditions and also 
with lower vacuums showed somewhat poorer results, yet, withal, 
the performance of the combined engine was sati sfactory and sur­
prisingly economical throughout. Some care has to be taken in 
adjusting the vacuum so that the auxiliary engine may be able to 
make use of all the vapor generated for best economy, yet with the 
proper relations adjusted, it would seem that the best results might 
thereafter be obtained at all loads without further adjustment. 

Indeed, no objections to the results obtained in these tests are 
apparent, the utmost care and detail having been observed in everJ 
particular. There is one consideration that is not entertained by 
Prof. J osse in the comparisons with plain steam plants in respect to 
the di splacement of the feed-water heater and its economy. How­
ever, to offset thi s, is the possibility of entering the steam Ja\'.ket 
and trap drains into the vaporiz ing conden ser, thus effecting a 
slight gain by rai sing the vaporizing temperature. Thus the waste­
heat engine appears to be very potent in economical working, and 
its adaptibility to all classes of existing steam engines should in­
sure its general adoption, as it would prove a profitable investment 
in mo st cases even if it effected one-half the saving claimed for it, 
or 20 per cent of the original running cost. The existing preju­
dices against the use of sulphur-dioxide as dangerous have been 
proven unworthy of consideration with the apparatus in experi­
enced hands. Prof. Josse suggests the possibility of utilizing in the 
same way the heat of the waste gases from boiler furnaces and 
gas engines. 

----♦----
The Westinghouse Exhibits at the Pan-American 

Exposition 

It is not too much to say that the exhibits of the Westingh-ouse 
Companies are worthy of the Exposition as a whole. It was in a 
broad and liberal spirit that these companies decided to make an 
exhibit at the Pan-American, fo r in the city of Buffalo and vicinity 
the ·westinghouse E lectric & Manufacturing Company alone has 
over 150,000 hp of electrical machiner~ in operation, including the 
ten 5000-hp generators which it installed at Niagara Falls, at a time 
when the largest electrical machine built was about 2000 hp in 
capacity. It is thi s installation that has made possible the most 
bri lliantly lighted of exposition s and contributed so greatly to its 
successful operation. 

To the visitor at the Pan-American Exposition the numerous. 
industrial enterpri ses associated with the name Westinghouse are in 
the main familiar. A lmost every traveler by rail knows that his 
safety and comfort are in a large measure due to the Westing­
house air brake, which fo r thirty years has been the standard ap­
pliance for arresting the motion of trains. 1,250,000 of these brakes 
are now in service throughout the world. T hose familiar with en­
gineering affairs are acquainted with the very extended use of the 
steam and gas engines built by the W estinghouse Machine Com­
pany. T hose who use e1ectrical machinery, whether for lighting, 
power or traction, know the apparatus built by the Westinghouse 
E lectric & Manufacturing Company. Equally well known are \Vest­
inghouse, Church, Kerr & Company, whose work practically covers 
the entire field of engineering as applied to power systems and their 
appl ication to tran sportation, lighting and industry; the Union 
Switch & Signal Company, manufacturer of every known variety 
of automatic and semi-automatic r ai lroad signals, maker of frogs ­
and swi tches, and of mechanical, pneumatic and electrical inter­
locking mechanisms of a ll kinds; the Sawyer-Man Electric Com­
pany, maker of incandescent lamps, whose product has been on· 
the market for over twenty years. These are the Westinghouse. 
Companies that have joined in a common exhibit. 

Beneath the central dome of the Electricity Building and to the 
right and left of the main entrance to the Railway Exhibits Build­
ing, occupying in all over 6000 sq. ft. of space, and truly rep~esent­
ino- the progressive spirit of this century, the exh1b1ts of 
th:se companies have been placed. The dome of the Electricity 
Buiiding is tastefully draped with hanging green and lavender 
bunting, making a background upon which numerous strings of 
Nernst lamps festoon off from a large 2000-cp lamp placed in the-
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center. There are over one hundred 400-cp Nernst lamps that con­
tribute to this illumination, which is the first public exhibition of 
the Nernst lamp in America and a notable introduction of one of 
the greatest developments that has ever been made in electric 
light ing. 

The operation of two gas-engine generating sets is one of the 
featu res of greatest interest in Electricity Building. The large 
unit consists of a 300-hp, three-cylinder, 4-cycle gas engine, direct 
coupled to 2200-volt, two-phase, revolving-field alternator. The 
smaller unit is a three-cylinder, 4-cycle gas engine, direct connected 
to a 125-volt, direct-current generator. The power furnished by 

tance, as well as various elec
0

trical and mechan ical installat ions of 
the several companies. 

In the Railway Exhibits Building, which is properly defined as 
contain ing all flanged wheel exhibit s, we fin d in the southeast end 
the exhibit of the Westinghouse Air Brake Company. A rack 
representing a six-car train , including the locomotive, is equipped 
with the high-speed brake and shows the proper method of appl i­
cation and operation. 

The Westinghouse electric brake and car-heating apparatus, de­
scribed in these pages last month, is shown in full operation dt the 
Exhibition, A standard single-truck electric car is in constant 

TWO VIEWS OF THE WESTINGHOUSE EXHIBIT IN ELECTRICITY BUILDING 

the large unit is employed partly in supplying current to 130 Nernst 
lamps at 220 volts, and partly in operating numerous Westinghouse 
induction motors applied to station ary service. The small gas­
engine generating set is used for exciting the large alternating­
current generator, for lighting the switchboard, and for charging 
the storage sparking outfit s for both gas engines. It is used also 
for operating the motor-generator outfit and for lighting four large 
electric signs, two of which are placed over the main entrances 
of Electricity Building. The switchboard for controlling these 
generators is equipped with the latest type of measuring instru­
ments, switches, circuit breakers and auxiliary apparatus. Other 
standard switchboards for lighting and power service are in place. 
A 375-kw alternator, r evolving field type, 7200 alternations, is of 
particular interest. 

Of transformers there are to b,e seen a complete set of the com­
pany's 0, D. transformers from ¼ -kw to 50-kw capacity; two 
sizes of manhole-type transformers, and two 100-kw self-cooling, 
oil-insulated transformers. T he latter are used to lower the voltage 
of the 180-kw machine from 2200 volts to I 10 volts, at which 
potential they supply the four incandescent signs. These trans­
formers present no radical departure from the excellent type which 
the Westinghouse Company has standardized. One of the most 
novel attractions in Electricity Building is a high voltage sign con­
sisting of two large glass plates covered on the back with metal 
foil, with the name "Westinghouse" in its center, and connected 
to an alternating pressure having a maximum of 40,000 volts which 
is applied between the foil on the back and the metal letters on the 
front. As the potential is rai sed a fringe of violet light appears 
about the letters which , gradually increasing in intensity, culminates 
in a myriad-branched lightning discharge that plays continuously 
over the. surface of the plate and is accompanied by a continuous 
crash not unlike thunder. 

Among the rai lway motors included in the Railway Exhibit are 
a Westinghouse 56 motor for heavy suburban and interurban serv­
ice, a 50-C motor for heavy railway service, and a 69 motor for 
city and suburban service. These motors are split hori zontally 
with their suspen sion on the lower half of th e fi eld. The pole 
face s are smooth and unbroken, and the armature possesses a 
ventilated winding. The 50-C motor is provided with a special 
crad le suspen sion from the car axle, thus removing the not incon­
siderable weight of the motors from the car truck. This arrange­
ment minimizes the wear of the rails, increases the life of the wheels 
and, what is most important, makes an easy riding car. There is 
al so a large number of induction motori;. 

The company al so exhibits a complete line of detail apparatus, 
including meters, lightning arresters, fuse blocks, switches, circuit 
breakers, etc. Included in this comprehensive and interestirig sec­
tion are two large revolving photograph stands containing a great 
number of pictures which illustrate engineering work of impor-

serv ice on a track extending from the main exhibit in the Railway 
Exhibits Building to a point east of the building some 250 ft This 
car is equipped with the electric brake and car heater complete, and 
is in charge of a regular street-car motorman, who is in readiness 
at any time to demonstrate the operation of the system to those 
interested. When in action powerful magnets force the brake fric­
tion shoes upon the rails and set up a strong magnetic attraction 
between the shoes and the rails, while at the same time the drag or 

CAR SHOWING BRAKE IN OPERATION 

back action of these magnet shoes throws in action a system of 
levers that apply to the wheels brake-shoes of the regular type. 
T he cur rent for exciting the magnets is supplied by the motor 
which, through the proper wiring of the contro llers, is at th is time 
operated as a generator. With this elect r ic brake system it is 
claimed to be impossible to skid the wheels, and any degree of brak­
ing power is secured from the slightest effect up to a braking effect 
exceeding the weight of the equipment. A double track of the 
maximum traction . type equipped with two 40-hp motors and with 
the electric brake is also operated on a short section of track by a 
stationary controller. This equipment shows the enormous braking 
power of the apparatus and the absolute freedom from skidd ing of 
the wheel s. The smooth action of this brake is one of it s chief 
features, there being no shock or sudden jolts during its appl ica­
tion. 
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NEWS OF THE WEEK 

Lively Times Expected in Pittsburgh 

Public indignation is a t its height at Pittsburgh, and there are 
evidences that the applicants for elevated and surface railway fran­
chises under the Focht and Emory laws will meet with stronger 
opposition than did those for similar grants in Philadeiphia. A 
meeting of the Council was to have been held last week, and the 

franchi se question was then to have come before the Council ; bitt 
the meeting was postponed, and the Council will not convene until 
September, thus giving the vigilance committee, organized by the 
citizens, time in which to thoroughly organize and prepare a plan 
of campaign. It is generally expected that when the franchi se 

question is for mally considered by that body there wi ll be the most 
exciting times ever witnessed in the Council. 

Sale of a San Francisco Road 

It is stated that the purchase of the Sutter Street Rail way, of 
San Francisco, by the Baltimore syndicate, which recently pur­

chased the San Francisco & San Mateo Electric Railway Company, 
of San Francisco, was finally con summated last week. The syndi­
cate, which has so recently put through the purchase of these two 
San Francisco roads, is sa id to be practically the same as that 
which so successfully conducted the St. Louis and Baltimore con­

solidations, and the plan, it is reported, is to secure control and 
consolidation of all the San Franci sco roads with the exception of 
t he Market Street Railway. The Sutter Street Railway operates 
a 12-mile cable line. It has a capital stock of $2,000,000, on which 

5 per cent dividends have been paid for several years, and has out­
standing $1,000,000 fir st mortgage gold 5 per cent bonds; $213,100 
of the $231,080 outstanding stock of the Sutro road is also owned 
by the Sutter Street Company. 

Plans for the Consolidation of the Everett=Moore Lines 

The Everett-Moore syndicate, it is r eported, has changed its 
plans, as previously announced, and will consolidate it s lines in three 
sections, the headquarters of the three divisions being Detroit, 
Toledo and Cleveland. According to the announcement made a 
few weeks ago, the plan of the syndicate was to consolidate all the 
lines into a single company. The properties which have been se­

cured by the syndicate in Michigan are already under the control 
of the Detroit United Railways Company, which operates the De­
troit city system. The Toledo Railway & Lighting Company was 
recently organized with $12,000,000 capital, and this company will 

control the local Toledo lines with the roads radiating from that 
city. It only remains to consolidate the Cleveland city lines and the 
roads radiating from that city. Later, it is said, the idea of cen­
tralizing the entire properties will be carried out, but it will require 
two or three years to perfect this plan. The report that the syndi­
cate has secured control of the Cleveland City Railway Company 
ha s been confirmed by leading members of the syndicate, but denied 
by Vice-President Emery, of the Cleveland City Railway Com­
pany. 

It is stated that the position of general manager of the consoli­
.. dated Cleveland properties has been offered to J. C. Hutchins; 
;general manager of the Detroit United Railways, he being, it was 
,cla imed, one of a very few persons capable of handling an enormous 
cSys tem which would include both city and interurban roads. It is 
understood, however, that Mr. Hutchins has declined to accept the 
position, and his refusal is said to have caused the syndicate to de­
cide on the plan of keeping each Cleveland property separate and 
distinct. In a general way there will be a Cleveland group, and all 
financial business of the corporations will be done through this 
company; but the individuality will be maintained with the present 
division heads. The latter part of last week Messrs. Everett and 

Moore visited Detroit, and, it is r eported, perfected arrangements 
for the purchase of. and secured options on, the properties of the 
Detroit, Rochester, Romeo & Lake Orion Railway Company; De­
troit, Utica & Romeo Railway Company, and the Detroit Northern 
Company. The latter is new and has only a few miles of track 
completed. The Detroit, Roches ter, Romeo & Lake Orion Railway 

Company has about 90 miles of track and is capitalized at $1,000,000, 
hav ing $3,000,000 in bonds. The Detroit, U tica & Romeo Railway 

Company has 7 miles of track and is capitalized at about $400,000. 
The report of these purchases has, however, not been ver ified. 

Ganz System for London Underground ? 

Special cable despatches to the daily papers state that at a meet­
ing of the stockholders of the Metropolitan Railway, held July 26, 
the electric traction di spute was the principal topic of discussion. 
T he action of the directors of the Metropol itan, in opposing the 
proposals made by Charles T. Yerkes to electrify the road, was ap­

proved, and the chai rman of the meeting, detailing the negotiations 
between Mr. Yerkes and the Metropolitan Railway, said 
that expert electricians of both the Metropolitan District 
and the Metropolitan Railways had approved the Ganz 
system of electric traction, and that when M r. Yerkes came 
upon the scene he had won over the Metropolitan District to 
the system he approved. The despatches further state that the 

chairman sa id his company was advised that the cost of the Ganz 
sys tem would be from 30 per cent to 40 per cent below that of the 
sys tem advocated by Mr. Yerkes, and that when the Parliamentary 
Commi ttee having the matter in charge had settled the question of 
a system the Metropolitan Railway was ready to carry this system 

into effect. 

Mayor Harrison's Message-Chicago 

T he twenty-fifth ann ual r eport of the Department of Public 
\ Vorks, Chicago, is a ,veil-bound, handsomely illustrated volume 
containing a great deal of u seful information. Mayor Harrison 
discusses the street railway fi eld briefly and clearly on pages 16 and 
17. As to the extension of existing street railway franchise3, he 
says that "the terms offered by the present or succeeding Council 
must of stern necessity be accepted." He also says: " There is 
nothing in the ninety-n ine-year act to prevent the city from grant­
ing franchis es to competent companies to duplicate every mile of 
rail now laid in the city, and that by a new car license ordinance 

the city could secure compensation for the use of its highways." 
Mayor Harrison scouts the idea that citizens of Chicago contem­

plate confi scation, but public opinion makes the following demands: 
( 1) Compensation to the city based upon a percentage of gross re­
ceipts. (2) Reduction of fare during the rush hours of the day. 
(3) Betterment of accommodations. (4) District waiver of all 
claims under the ninety-nine-year act. (5) Provision for munici­
pal acquirement of the properti es at expiration of the grant. 

The grooved rail is insisted upon, the cables are decried as anti­
quated, and he thinks that it and the overhead trolley should be 
succeeded by the underground trolley. The recommendations of 
the Street Railway Commission are not entirely acceptable to the 
Mayor, but are recommended as a whole. 

Serious Interruption of Traffic on the Brooklyn Bridge 

Considerable anxiety was manifested last week by Brooklynites 
onr a slight accident to the Brooklyn Bridge. On Wednesday, 

July 24, shortly be for~ six o'clock, and during one of the busiest 
times, it was di scovered that near the center of the span one of the 
steel bands encircling the northern main cable and several of the 
"suspenders" or vertical rods supporting the roadway had broken. 
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Not knowing how serious the trouble might prove the authorities 
immediately ordered all traffic of the Bridge trains and trolley cars 
to be interrupted until an investigation could be made, but fortu­
nately placed no ban upon pedestrians or vehicles. A large force 
of police was called to the scene, but the crowd adapted itself to 
the circumstances and walked across without creating any disturb­
ance. The immense numbers that pa ssed over on foo t may be 
j udgcd from the fact that the central promenade was insufficient 
for their" accommodation, and many were forced to use the road­
way, so that had it been decided to close the Bridge entirely, one 
of the most disastrous " jams" that ever occurred in this locality 
would have undoubtedly resulted, both at the Bridge terminal and 
at the ferries, whicn, as it was, could not cope with the situation 
and satisfactorily supply transporta-tion tv those who had ha stened 
thither upon learning the conditions existing at the Bridge. An 
in spection of the damaged structure was immediately made, and 
after the rush hour:; were entirely over a few shuttle trains and 
trolley cars were run on th e southern side. Several other breaks 
were found in the immediate vicinity of those first di scovered, but 
the exact number has not been offici ally reported, although it is 
probably between eight and twelve, and repairs were immediately 
commenced. Full traffic was resumed in a day or two, but it is con­
siderably lighter than usual, as many persons still prefer to use the 
ferries until they feel assured that the structure has been thor­
oughly reinforced. Some three years ago the buckling of one of 
the Bridge girders created a considerable sensa tion, but as no harm 
seemed to have been done, the defective member was not even re­
placed and the incident forgotten. It occurred at a period of pro­
tracted heat similar to that which has been visiting New York City 
recently, and the cause of the trouble was ascribed, probably with 
reason, to the unequal expansion of the connected parts. In the 
present case, however, a somewhat startling dissimilarity of opinion 
as to the cause of the failure seems to exist among those engineers 
and officials who have the care of the Bridge in their charge, if the 
interviews with them as published in the daily press are to ~e be­
lieved, and has called forth much unfavorable editorial comment. 
An inquiry by a board of experts is demanded, and not until 
a fter such an inspection can it be safely said whether the breaks 
were due to unequal expansion, incompetent or neglectful man­
agement, overloading of the structure, or some other cause. The 
pecuniary loss to the Brooklyn Rapid Transit Company from the 
total suspension of traffic and the subsequent delay in regaining its 
normal patronage will be many thousands of dollars. One lesson 
taught by thi s indication of weakness in the Brooklyn Bridge is, 
however, realized by all- more bridges are greatly needed across 
the East River, and work on those under construction and con­
templated should proced with all possible expedition. 

•• 
Annual Report of the Chicago Union Traction Company 

The annual meeting of the Chicago Union Traction Company 
w,s held at Chicago, July 23, and in the STREET R AILWAY J ouRNAL 
for July 27 the annual report of the company was printed and 
mention was made that the direc tors had been re-e lected. T he 
operating report caused considerable comment in financial circles, 
and to augment the report already published in the STREET RAIL­
WAY JouRNAL, the detailed report of the company is presented 
herewith, together with the president's address to the stockholders. 
No balance sheet was given with the report. The president, in his 
address, sa id : 

"The last twelve months have been eventful in many respects in 
the management of your properti es. It has been a period of ad­
versities such as we may safely hope hereaft er to escape. One year 
ago we were confronted with conditions that were anything but en­
couraging. The operation of the Northwestern E levated Road 
through our territory resulted in a direct loss in traffic of from 
$1,500 to $2,000 daily, which, together with the unsettled labor 
question the greater part of the yea r and with the losses attendant 
upon the suspension of building operations, materially affected our 
rece ipts. In addition to thi s loss of traffic, operating expenses were 
increased by rai sing the wages of the employees of the North Side 

lines to conform to the rate paid by the larger West Side sys tem. 
"While the fo regoing items of loss and expense prevent our 

showing an increase of receipts as compared with the year previous, 
nevertheless we have met a ll our fixed charges, paid the fir st quar­
terly dividend on our preferred stock, maintained our credit, im­
proved the efficiency and standard of our rolling stock, roadbed 
and general equipment, and are now able to show a surplus of 
$12,650. 

''The physical condition of the company is better than at any 
time heretofore. During the year fifty large double-truck box cars 
and fifteen large double-truck open cars, of the most modern types, 
have been added to our rolling-stock equipment. Several miles of 
track have been extended into new territory. A large amount of 
reconstruct ion of track and roadbed has been acompli shed, so that 
to-day our right of way shows a dec ided improvement over con­
ditions existing last year. 

"Among the economies effected during the year were the con­
solidation of the ca r shops and storehouses; the centralization of 
North Side electri c cars in a newly constructed car hou se of almost 
unlimited capacity, and the disposal, by lease, of all unused real 
estate upon a self-sustaining basis. We have also thoroughly over­
hauled our electric power houses and installed new machinery, 
which has resulted in a large saving in the cost of production of 
power and a marked in crease in the efficiency of the severa l plants. 

"The most amicable r elations exist between the company and its 
employees. Our trainmen are neater in appearance, more gentle­
manly in conduct , more solicitous for the welfa re of our patrons 
and more careful of our property than ever before. This has re­
sulted in a more reliable and sati sfactory service, which we believe 
has tended to lessen crit icism and create a kindlier feeling in the 
minds of those of our patrons who appreciate the difficulties of 
operating this great street railway system under the existing con­
ditions. 

"Judging from the month of June (which was the closing month 
of the fiscal yea r ) and from the fir st twenty-two days of the present 
month, everything indicates that the company will have a much 
more prosperous year than at any time heretofore. I feel safe in 
predicting that the expenses and receipts for the current year wi ll 
be highly satisfactory to the stockholders of this company when the 
report is made to them in July, 1902. 

A comparative statement of the ea rnings of the company for the 
years 1901 and 1900 are as follows: 

Year ending June 30 1901 

Earnings : 
Passenger receipts ..................... $7,269,816 
Chartered cars . . . . . . . . . . . . . . . . . . . . . . . . 4,222 
l\1ail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,101 

Gross ................................. $7,289,139 

Expenses: 

Maintenance way and structure ......... . 
Maintenance equipment ............... . 
Transportation ....................... . 
General .............................. . 

$198,929 
351,938 

2.735,362 
655,965 

Total operating ........................ $3 ,9-12,194 
Net earnings . . . . . . . . . . . . . . . . . . . . . . . . . . 3,346,9-15 

Other Income: 

Advertising .......................... . 
Rents, lands and buildings ............. . 
Rents, tracks and termin als ............ . 
From stocks and bonds owned and leased. 
Interest on deposits and loans ......... . 
Miscellaneous ............... . ........ . 
Premium on bonds so ld ............... . 

$33,525 
33,564 
I0,000 

778,215 
!2,4!7 
1,287 

662 

Total, other income ............... . .... $869,671 
Gross income ......................... -1 ,216,616 

Charges: 
Taxes ............................... . 
Interest on loans ...................... . 
Rentals .............................. . 
P remium on bonds bought. ............ . 

$320,296 
70,196 

3,665,080 
2,469 

Total ............ ...... ...... ......... $-1,058,041 

Net income . . . . . . . . . . . . . . . . . . . . . . . .. . . . 158,575 
Preference dividend paid................ 150,000 

Surplus for year ...................... . 
Per cent op. exp. to gross .............. . 

$8,575 
54.1 

1900 

$7,468,798 
2, 122 
6,478 

$7,477,398 

$193,667 
3~r,o83 

2,619,647 
567,400 

$3,761,797 
3,71.5,601 

$33,577 
35,622 
i0,000 

764,603 
17,690 

2,-1-11 
4,417 

$868,350 
4,583,951 

$2-16,034 
41,777 

3,688,452 
3,613 

$3,979,876 

60-1,075 
600,000 

$4,075 
50.3 
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Dr. Edson on the Park Avenue Tunnel 

Dr. Cyrus Edson, former president of the New York Board of 
H ealth, reported last week to the assi stant District-Attorney and 
the Grand Jury concerning his investigations of the N ew York Cen­
tral's Park A venue tunnel, the condition of which he compared to 
the Black H ole of Calcutta . Dr. Edson said in part: 

''As a result of my in spections, which have extended over a con­
siderable period of time, I would state that in my opinion the 
said tunnel is the cause of a very serious public nuisance, affecting 
the health and comfort of a very large number of persons. This 
public nuisance is mainly caused ( a) by the gases of combustion, 
containing carbon monoxide, carbon dioxide, sulphur dioxide and 
other deleterious gases entering the passenger cars which pass 
through the tunnel, (b ) by lack of proper ventilation in the tunnel 
and (c) of the cars during their transit through the tunnel. 

"Accord ing to P arks, one of the most eminent authoriti es, human 
beings r equire about 60 cu. ft. of air per minute for respiratory 
purposes to mainta in the body and health. When a car such as I 
have described contains sixty-four persons, these persons require 
a t thi s rate over 1950 cu. ft. per minute, 0r nearly 8000 cu. it. in 
four minutes. The cubic contents of the c;,. r , however, are less than 
500 cu. ft. , and this a ir is still further vitiated by the leakage of 
gases of combustion which are given off by locomotives and den sely_ 
fill the tunnel and enter through cracks and crevices of the car. In 
a number of inspections made by me I invariably noticed many of 
the passengers coughing violently before the train had passed 
through the tunn el, and thi s was plainly excited by the irritant effect 
of the gases I have named on the respiratory organs. I have fur ­
ther noticed a g reat in crease in pulse rate and in respiratory rate 
of passenger s subj ected to these conditions. 

" It has not been uncommon for very high temperatures 10 be 
noted on warm days in these cars while passing through the tunnel; 
fo r example, I myself have noted in the cars of the New York & 
New H aven Ra il road a temperature of III <legs., with a high per­
centage of humidity. I am in formed on credible authority, and 
can produce the in fo rmation in the form of sworn testimony, that 
the temperature of n 8 degs. has been noted during the past month 
in one of the trains pass ing thro ugh the tunnel. The gases of com­
bustion which are plainly apparent to the senses while the cars 
a re pass ing through the tunnel are mainly carbon monox ide, carbon 
d ioxide and sulphur dioxide. A ll these gases a re poisonous and 
in sufficient amount will destrov animal li fe . Carbon monoxide is 
the most poisonous of the thre;. Five-tenths of I per cent of this 
gas will dest roy animal li fe ve ry rapidly. Symptoms of poisoning 
from breathing small amoun ts of this ga s for even a short time are 
d izz iness, headache, nausea, vomiting, debili ty, dry irritating cough 
and a train of symptoms similar to those of malaria. 

"My attention has been called by P rof. Doremus, with whom I 
have been associated in th e per fo rmance of thi s work, to a com­
pari son between the conditions existing in the ca rs passing th rough 
the t unnel, an d those in the celebrated Black H ole of Calcutta . 
Briefl y, in the latter ca se, 146 per son s were th rown into a room 
th e size of an 18- ft. cube, at eight o'clock in the evening. This 
room contained a door and two small windows. The latter were 
open. A simple calculat ion wi ll show that each of these r46 had in 
thi s room about 38 cu. ft . of air space, an d yet by r I. 15 P . M. all 
were dead but twenty-six, mos t of whom aft erward succumbed to 
fever. T he only causes operating to effect th is in the case of the 
Black H ole was carbon d ioxide and the exhaustion of the oxygen 
of the a ir. There were, however, two small windows to effect 
ventilation. In the case of the cars passing through the tunnel, 
there is about 56 cu. ft. o f air per passenger, when the car is full, 
and no ventilation whatever , and a leakage into the car of vitiating 
gases of combustion. 

" In my opinion the condition of the cars in pass ing through the 
tunnel is wor se fo r the period of passage than those which were 
obtained in the Black H ole at Calcutta during a corresponding 
period. * * * T he continued effect of two trip s daily through 
the tunnel, in my opinion , will debilitate and weaken all but th e 
!:> trongest and most vigorous persons." 

- - --+-+_.,_ _ _ _ 

New Publications 

Central S tat ion Experiences, 1901. 106 pages. Illustrated. Price, 
boards, 75 cents; cloth, $1. Publishing by the Power Pub­
lishing ComDany, N ew York. 

T his interesting little volume contains reprints of the articles of 
the same t itle recently published monthly in Power, and is a series 
of narrat ives on the trials and tribulations of a steam engineer 
while learning to run an -electric station. The engineer in charge of 
the plant is ever beset with difficulties and always at the opportune 
moment the engineer who installed the apparatus appears -and helps 

him to solve the problems with which he is confronted. The 
stories are written in the vernacular of the dynamo room and carry 
the reader through the vicissitudes accompanying the growth of 
a central station in a country town. 
Specifications for Steel Bridges. By J. A. L. Waddell, C. E., B. A. 

Sc., Ma. E., 1900. 188 pages . Price, $1.25. Published by John 
Wiley & Sons, New York. 

The author and publishers of "De Pontibus" have reprinted 
separately the specifications given in that wor~ in this smaller 
volume to supply the demand by draftsmen and computers for 
those specifications alone. A few changes have been made to 
bring the matter up to date, and the necessary tables and diagrams 
are included. Mr. Waddell has had an extensive experience in this 
branch of engineering, and all the material contained in his book 
is not only based upon actual practice, but has been successfully ap­
plied in a large number of cases covering a period of over 
four years. The specifications cover the subjects of railroad draw 
span s, highway bridges and viaducts, the manufacture, shipment 
and erection of bridges, trestles, elevated railroads, etc., and others 
that are as important to engineers engaged in the designing of si1ch 
structures . 
Inventor's Manual: H ow to Work a Patent to Make It Pay, 1901. 

II5 pages, Price, $1. Published by Norman W. Henley & 
Company, N ew York. 

The title page of the "Manual" states that it was written by an 
experienced and success ful inventor and is intended as a guide for 
the perfecting of inventions, the obtaining of patents and the dis­
posing of them. The author has conden sed a great deal of such 
legal information regarding patents, contracts , etc., as an inventor 
requires into a small space. Some useful hints are given regard­
ing the exploitation of new devices and the reader receives much 
good advice on the subj ect of moderation in estimating the value of 
one's own invention s. 

---+♦----

PERSONAL lVIENTION 

MR. W . B. GREENLAW, of Dallas, has been appointed general 
manager of the Glenwood & P olytechnic Street Railway Company, 
of F ort Worth. 

MR. F . A . ESTEP, pres ident of the R. D. N uttall Company, of 
Pittsbu·rgh , sailed fo r Europe, July 24, on the White Star Steamship 
" Oceanic." His company already enjoys a large foreign business, 
and Mr. E step will visit both England and the Continent in the in­
terests of his company. 

MR. W . D. KEENE has resigned as superintendent of the 
Columbus Railroad Company, of Columbus, Ga. Mr. Keene has 
been connected with the Columbus Railroad since 1888, and by 
diligent, unceasing work and strict attention to details, advanced 
himself from a menial position in the construction department of 
the company to one of great responsibility. Mr. Keene was most 
popular with the employees of the company, and they presented 
him with a handsome watch when he formally retired from the 
company. 

•• 
CONSTRUCTION NOTES 

L U PTON, COL.-L. C. Winbourne, a well-known local capitalist, is in­
t er est ed in a plan to construct an electric railway from Lupton to Estes Park. 
The distance between the two points is 60 miles. Estes Park is one of 
Co lorado's mo st popular pleasure resorts. 

IDA HO SPRI N GS, COL.- S. N . Simpson, of Kansas City, is interested in 
a pla n to construct an electric railway from Kansas City to Flirtation Peak, 
where it is proposed to lay out a pleasure park. 

RICHMOND, IND.- The Richmond Street & Interurban Railroad Com­
pany has begun work on the exten sion of its lines west to Centreville. The 
road will b e ready for operation by Nov. 1. 

D ES MOI N ES , I A.- \York has been begun on the foundation of a $25,000 
car house to be built by the Des Moines Stree t Railway Company at the corner 
of Twenty-Fourth Street and Inger soll A venue. The house will be 
b uilt in sections, and the fir st section will be completed about 
Sept. 15. It will cost between $5,000 and $7,000. It will be built 
of brick, and will accommodate twenty-five of the new park cars now 
being built by the company at its Des Moines shops, of which ten are already 
completed and seven are in the service of the company now: Ingersoll and 
\"alley Junction and University Place cars will be housed in the new houses. 
The foundations, upon which work has been begun, are for a building 250 ft. 
long by 50 ft. wide. It will be curved, the outer and inner edges forming 
the ·arcs of two immense circles. It will stand at the south end of a large 
plat of ground owned by the company, extending from Ingersoll Avenue to 
High Street, and from Twenty-Fourth to Twenty-Fifth Street. The lower 
front of this tract has been the property of the street car company for some 
years. The plans for the building provide for an addition equal to the first 
section, and for a third section of almost equal size. When the whole is 
completed there will be room enough for one hundred cars in the Ingersoll 
Avenue houses. 




