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THE STREET RAILWAY SYSTEM O ’SXRA&CUSE N. Y.

The street railways of Syracuse, N. Y., present a most
notable example of the improvement which can be made
in both the financial and physical condition of a system by
the introduction of up-to-date methods in management.
Without expending any great sum of money, and with but
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AWhile, thel'eforg,}thele is Yxttlc about the sys-
tem which is 1’C3lly novel, thé manney in which the de-
tails of every dep ;tm‘en have been éér fully worked out,
with a slight 1mpr0\?ement in-the meghanical department
here and a more advantagéous-arringement of the sched-

present tim

RAILWAY COMPANY’S OFFICES, CORNER SALINA AND EAST GENESEE STREETS

little addition to the equipment of a few years ago, the op-
eration of this road has been placed on a very satisfactory
basis, not only by the introduction of modern devices and
machinery in the repair shops and power stations, but by
so organizing the schedule that the public is induced to co-
operate more harmoniously with the railway. Some inter-
esting figures are given at the end of this article showing
the conditions affecting the income of the road at the time
General Manager E. G. Connette took control and at the

ule there, makes the road of peculiar interest, and many of
the features brought out in the following description will
be found of value as indicating what it is possible to do with
apparatus on hand and without large draits on the capital
or maintenance accounts.

POWER STATION

The power station is situated on the Erie Canal, a short
distance from the center of the system. Direct current only
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is used for distribution. The generator equipment has re-
cently been increased by the addition of a 500-kw direct-
connected unit which has been erected in the center of the
building and which enables the company to fecl that it has
a surplus of power at all times. This generator was pur-
chased through the firm of Rossiter, MacGovern & Com-
pany, of New York, and is practically as good as new, al-
though it had been in use for some years previous to its in-
stallation at Syracuse. The total capacity of the power sta-
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gine bed, and this space was filled with concrete, in which
was distributed a iiberal quantity of old I-beams and
rails, bonding the whole mass of concrete together into a
thoroughly substantial foundation. The height of the en-
gine prevents the operation of a traveling crane through
the entire length of the building, as was previously permis-
sible, so that a new crane was purchased from Maris Broth-
ers, of Philadelphia. The erection of the enginz, therefore,
was made by the aid of cranes on both sides, which worked
very satisfactorily. All the en-

gines are run condensing.
Three Wheeler surface con-
densers with  Worthington
pumps are used for the three
smaller vertical engines and a
Conover condenser with the
Lake Erie engine. The E. P.
Allis engines are each pro-
vided with a Reynolds jet con-
denser placed in pits at the
side of the engine room. The
boiler equipment consists of
six 250-hp Stirling boilers,
two 300-hp boilers of the B. &
W. type made by the Ault-

tion is now 3000 rated horse-
power, with a large allowable
percentage of overload, and
under no circumstances, with
the present traffic conditions,
does the load require the run-
ning of all the machines. The
power station is divided bythe
new unit into two distinct
parts, the front of which con-
tains two 1250-hp compound
Reynolds-Corliss engines
made by the E. P. Allis Com-
pany, cach of which is direct-
connected to an 8oo-kw 12-
pole generator. The speed of
these units is 80 r. p. m. At
the rear of the power station
are three vertical engines of 500 hp each belted to three
General Electric 4-mp, 300-kw generators. These gen-
erators run at 400 r. p. m. The engines are from the works
of the Cleveland Ship Building Company, of Cleve-
land, Ohio. The new engine is of the vertical compound
type, made by the Lake Erie Engine Works, and is rated
at 1000-hp capacity when running at 125 r. p. m. The gen-
erator is a General Electric 10-pole, 500-kw machine. The
location of the power station rendered the building of the
foundation for this large unit somewhat difficult. The size
of the foundation was 28 ft.x 22 ft., and it was decided to
use piles for the work. Eighty piles were driven, the tops
of them being 18 ft. below the proposed position of the en-

TWO VIEWS IN POWER STATION

man-Taylor Company and one 500-hp Abendroth & Root
boiler. There are two Snow duplex feed-pumps, each 12
in. X 6 in. X 10 in., and a Wheeler feed-water heater. The
steam loop and Holly gravity return system is used on the
boilers. The steam pressure of the plant is 160 Ibs.

The oiling of the engines is done by a gravity oiling sys-
tem, pressure being supplied by a storage tank on the roof.
This tank has a capacity of 250 gallons, allowing a large
quantity of oil to be used if necessity requires it. A steam
air pump made by the Crane Company, Chicago, which
gives a pressure of 80 1bs., is used to supply compressed air
for cleansing the dynamos,and has been found to be a most
economical investment, as by its use the dynamos can be



May 3, 1902.]

thoroughly dusted with but little labor. The switehboard
is near the center of the building. Sinee the photograph
from which the accompanying engraving was taken an
extra panel has been added at the left to accommodate the
leads from the new generator and a Thompson integrating
wattmeter has been placed near the center of the board.
Extra large and well-ventilated rheostats are used in the
shunt field eireuits of the generators, sufficient space being
left between the back of the switchboard and the wall for
their reeeption.

The water from the Erie Canal, adjoining the power sta-
tion, is used for both condensing and boiler-feeding pur-
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SWITCHBOARD IN POWER STATION

poses. It is very unsatisfactory for the latter purpose, and
the company is eontemplating the erection of a cooling
tower, so that the quality of the feed-water ecan be improved.
Various boiler compounds and water-softening proeesses
have been tried, but none have given benefieial resuits for
any length of time, as analysis of the canal water shows
that its eomposition changes
greatly from week to week, and a
constant watch would be neces-
sary, therefore, to provide the cor-
reet remedies. The large amount
of seale which forms in the boiler
tubes is removed most success-
fully by mechanieal boiler tube
cleaners made by the Lagonda
Manufacturing ~ Company, of
Springfield, Ohio. One of these
eleaners holds the reeord of hav-
ing gone through a 4-in. tube 20
ft. long in seven minutes, the tube
being praetically plugged full of
scale before the operation.

CAR HOUSES AND SHOPS

519

room are at the other end of the system, at the Tallman
Street ear house, of which the interior is shown. Here are
made the repairs to the trucks and motors. The poliey of
the company is to keep the repair aceount as low as possi-
ble, and not only has everything been done to expedite by

NEW 500-KW GENERATOR

mechanical means and convenience of arrangement the
work of repairing motor and truck parts, but a thorough
inspection system has been instituted whieh prevents the
development of faults wherever steps can be taken to repair
them at their commencement. There are no means pro-

vided for grinding out flats on wheels, and the company

M

There are two ear houses, one
at each end of the system. The
one at Wolf Street, the exterior of whieh is illustrated,
is by far the larger, and the turrets on each of the
front corners give it quite an imposing appearance. This
building is used for storing the cars not in service and
contains the paint shop and the wood-working shop.
Nearly all repairs upon the ear bodies are therefore made
at Wolf Street. The maehine shop and armature-winding

INTERIOR OF TALLMAN STREET CAR HOUSE

has found that the praetice of discarding wheels when they
get too mueh worn for successful serviee has worked very
well, although it is now making a trial of wheel-turning
brake-shoes. An armature rack has been eonstructed be-
tween two of the car pits, so that new armatures are always
ready for placing between the fields of the motors should
a ear come in reauiring it. This not only utilizes consid-
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erable waste space, but saves the time necessary for carry-
ing the new armature from the winding room out into the
car house.
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20 tons. The valves, which are in the supply pipe and ex-
haust pipe of the cylinder, are operated by long handles
which pass through holes in the floor. When not using the
_hoist, the ends of these handles are

Jtaken out of the valve wheel and
,allowed to drop to their tops, so
| that they are entirely out of the
!way. The movable rails attached
‘to the hoist are 7 ft. 8 in. long, be-
ing quite sufficient to take the en-
tire length of one of the standard
single-truck wheel bases. The op-
eration of the hoist in removing a
pair of wheels from a single-truck
car is shown in the hali-tone illus-
tration. Its other uses, such as re-

WOLF STREET CAR HOUSE

The master mechanic of the road, Fred DuBois, has per-
fected a most ingenious hydraulic hoist for removing
wlieels or trucks from cars. The details of this hoist are

REMOVING A PAIR OF WHEELS BY HYDRAULIC LIFT

shown in the accompanying drawings. This apparatus is
made trom an old steam engine cylinder 24 ins. in 1nternal

.

moving the entire truck of either
single or double-truck cars, will be
readily appreciated by street rail-
way men. Where a truck entire is to be removed, the
car body, with truck, is, of course, lifted by means of
the hoist, the body then jacked up and the truck al-
lowed to return with the hoist. A short time ago a
pair of wheels was changed by means of this apparatus in
twenty-eight minutes from the time the car came into the
car house until it went out. Another ingenious device is

valve handles
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PLAN OF HYDRAULIC LIFT

a controller handle which can be adjusted to fit tightly
over any controller spindle no matter how much the latter
. has been worn. A part of the controllers in
use have seen considerable hard service, and

—

it was found that when a controller handle
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became lost it was difficult to buy a new one
which would fit the worn spindle, and a con-
troller handle containiug a screw clamp was
devised. This handle will fit perfectly the
worn spindle when once adjusted, and the
screw allows of its being readily changed
from one piece of apparatus to another.

ROLLING STOCK

Coucrete

Concrete

Side Elevation,

a

There is a great variety in the types of

Concrete
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cars used con the Syracuse system, but the

long double-truck car shown in one of the
End Elevation.
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illustrations presented herewith has been

DETAILS OF HYDRAULIC LIFT

diameter and with a possible lift of 46 ins., although 30 ins.
is quite sufficient in ordinary use. The water for supplying
the cylinder is taken from the city mains at a pressure of
about go lbs. per square inch, giving a lifting force of over

adopted as standard and will probably be
adhered to very closely in future orders.
There are now seven of these cars. They were made by the
St. Louis Car Company,of St.Louis Mo., and are equipped
with St. Louis Car Company’s trucks made on the
standard master car builders’ design. These cars have
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four G. E.-54 motors and are furnished with air periods, is operated from the back platform by means of a
brakes, the company fully realizing that it is impossible to  handle running back under the hood.

operate such long cars without power
brakes. The air brakes are supplied by a
motor compressor in a box under the car,
the braking equipment being manufactured
by the Christensen Engineering Company,
of Milwaukee, Wis. The seats, which were
made by the St. Louis Car Company, are
of the walkover pattern, and under each
seat is placed a round electric heater made
by the Consolidated Car Heating Com-
pany. The seating capacity of these cars
is forty-four. The company allows smok-
ing in the vestibule and on the rear plat-
forms of other cars.

There are included in the Syracuse equip-
ment thirty-five of what are probably the
most unique cars in the country. These
cars were made by the J. G. Brill Company
a number of years ago, and while they are
but 31 ft. over all can carry between 100
and 125 people easily, although they
seat but twenty-six passengers. DBoth the

STANDARD SINGLE-TRUCK CAR INTERIOR OF CAR ILLUSTRATED ABOVE

interior and exterior of these cars
are shown. The seats are arranged
with a side aisle, and, with the ex-
ception of the end seats, hold five
passengers cach. The cars are
mounted on Brill trucks, and the
electrical equipment consists of
two G. E.-800 motors and K.-2
controllers. The most peculiar
features of the car are the running
board along the outside and the
center door. A grab rail is pro-
vided at a convenient height above
the running board, and very few
accidents have occurred to passen-
gers while riding on this part of
the car. Considerable annoyance,
however, is experienced by the
jumping on and off of small boys,
it being very difficult to prevent
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such persons from stealing a ride STANDARD DOUBLE-TRUCK CAR
“just for fun,” and most of the ac- . _
cidents on this type of car have been due to this cause. The Barney & Smith Manufacturing Company, of Day-

The central door, which is only used during crowded ton, Ohio, has supplied thirty closed cars, seating twenty-
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four passengers. These cars have longitudinal seats. The
trucks are from the Diamond Truck & Car Gear Company,
and are equipped with two G. E.-1000 motors. There are
also six closed cars from the Gilbert Car Manufacturing

Company having single DPeck-
ham trucks and G. E.-800 motors
and eight cars from the American
Car Company, also equipped with
Peckham trucks. These last types
of car have longitudinal seats
with panel heaters made by the
Consolidated Car Heating Com-
pany. :
The open-car equipment con-
sists of ten g-bench single-truck
cars from the Gilbert Car Manu-
facturing  Company, equipped
with Peckham trucks: ten 710-
bench single-truck cars from J.
M. Jones & Son, equipped with
rill 21-B trucks, and two 13-
bench double-truck cars from the
latter  manufacturers. One of
these long cars is equipped with
Peckham trucks and the other
with  Brill  maximumn traction
trucks. Desides these are ten
Lewis & TFowler cars which have
been completely rebuilt by the
Svracuse Company and equipped
with new Peckham single trucks.
These cars were originally 8-

bench cars with plain platforms. The platforms have been

STREET RAILWAY JOURNAL.

[Vor. XIX. No. 18.

On account of the great number of routes operated by
the Syracuse Rapid Transit Railway it was necessary to
adopt some form of changeable sign, and after investi-
gating the matter quite thoroughly a sign was selected by

ONE OF THEHOME-MADE SNOW PLOWS

means of which it was possible to operate any car over any

considerably lengthened, new bumpers, hood and dash line. This sign is of the well-known style made by the

CLUB ROOM OF BENEFIT ASSOCIATION

made and two extra seats added, making a very service-
able 10-bench car. Five old cars made by the American
Car Company, of St. Louis, have also been rebuilt. Be-
sides the above service equipment the company owns a
handsome parlor car which was built in its own shops.

Hunter Illuminated Car Sign
Company, of Cincinnati, Ohio, and
contains a roll of linen upon which
are printed the various routes. The
sign is placed immediately above
the motorman’s head, on top of the
hood, and a handle comes through
the hood so as to facilitate the
changing of the reading. The roll
of linen is placed within a tin case
which contains two incandescent
lamps, so that at night the sign is
brightly illuminated and can be
read at a long distance. The cars
are supplied with registers made
by the New Haven Car Register
Company, of New Haven, Conn.
The company has five snow-
plows, which it has manufactured
itself from old box cars. These
plows have wide wings, which are
stepped, and give most efficient
service in keeping the road open.
Besides these plows, a sweeper,
made by the Maguire Manufac-
turing Company, has been of great
service during the past winter
where the snow had not had time
to fall to any great depth. The
company also owns a large snow-

plow made by the Taunton Locomotive Manufacturing
Company, of Taunton, Mass., and five plows made by
Smith & Wallace, of Woburn, Mass.
TRACK AND OVERHEAD WORK
In the central part of the city the railway company is
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obliged to pave between its tracks and for two feet on each
side, but it has the right to determine what the paving of
the streets shall be.  The track is ballasted almost entirely
with stone and the rails laid on ties 6 in. x 8 in. x 8 ft. A
large part of the outlying districts are laid with 835-1b. T-
rail, A. S. C. E. section, but within the city the rail is cither
grooved or plain tram head, about one-third of it being of
the former section and weighing go 1bs. to the yard. The
guard rails weigh 117 lbs. to the yard, and many of these
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the country. This theater since its opening has proved a
source of considerable revenue to the company. Tt is sit-
uated at the extremity of one of the company’s lines, as is
shown in the accompanying map, and it is intended this
summer to open a large park at the other end of the town,
thus distributing the pleasure traffic and preventing con-
gestion at any one portion of the system. The plans for
this new park have not been completely worked out as yet,
but General Manager Connette has made satisfactory ar-
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are placed in positions where they are subject to extreme
conditions of wear, as the town contains a large number of
hills with curves at both top and bottom. The overhead
work is partly of side-pole construction, with brackets
made by the Ohio Brass Company, of Mansficld, Ohio, but
with the exception of about 5 miles span wires are used. A
large number of iron poles are employed for this work. The
company built the two bridges over the Erie Canal shown
in the illustrations.
PARKS AND PLEASURE RESORTS

The Syracuse Rapid Transit Railway Company has one

of the handsomest theaters operated by street railways in

rangements with M. S. Robinson, the manager of “The
Bastable,” one of the local theaters, for running this new
pleasure resort. It isintended to utilize the space around
the Iron Pier, which has always been niore or less of an at-
tractive spot for pleasure-seekers, and to build up a model
“Coney Island,” with chutes, merry-go-rounds, electric
fountains, etc.

The expense of running the theater averages about $9oo
a week for salaries, including attendants, performers and
musicians, and the company charges twenty-five cents for
admission, including a free ride from any part of the city
and back. All conductors on the system are provided with
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books of coupen tickets, which they sell to passengers for  theater are reserved, an extra charge of twenty-five cents
twenty-five cents. These tickets are made by the Globe being made for them on account of their more desirable’
location. Last year the rule was to have a
performance every week-day evening, with
two matinees, and the same programme
will probably be carried out this season.

BENEFIT ASSOCIATION
A room on the top floor of the building
containing the company’s offices has been
handsomely fitted up for the accommoda-
tion of the benefit association. The rail-
way company has taken considerable pains
to make this association as advantageous
to its members as any in the country, and
the manner in which the men have re-
sponded to the efforts of their employers to
form a co-operative body with the best in-
terests of the railway at heart has been
most flattering to the management. The
club rooms contain pool tables, daily and
monthly papers and magazines, and are in
charge of a janitor, who keeps them at all
times in the most perfect condition. A
separate room, seen through the door in
the illustration, is set aside for the use of
committees, and here the business of the
LAYING A HANDSOME PIECE OF SPECIAL WORK organization is transacted. The secretary
of the association is an employee of the
Ticket Company, of Philadelphia, and consist of three road, who is allowed two days a week on full pay to at-
coupons and a stub. The first coupon is good for a ride tend to this special work. His duties include not only the
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and transfer, if necessary, to get to the theater; the second
is an admission ticket to the theater, and the third is good
for a ride and transfer home. The tickets are good on any

TWO BRIDGES CONSTRUCTED BY THE RAILWAY COMPANY ACROSS THE ERIE CANAL

line, so that it is not necessary to return by the same route. keeping of the records and accounts and other clerical
In addition to this revenue, one-third of the seats in the work, but the visiting of men on the sick list and a general
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supervision of all such outside service. The dues of the
association are fifty cents a month, which provides $150
death benefit and $1 a day in case of illness, with a maxi-
mum of $9o for the latter. The association has at present
300 members out of a total of 425 employees.
. OPERATION

The following table gives an interesting comparison of
what has been done during the last two years on the finan-
cial side of the road. This not only shows an increase in
gross earnings of 28 per cent, but cvery item of the state-
ment also shows marked improvement:

PARrTIAL FINANCIAL STATEMENT FOR YEARS ENDING JUNE 30,
1899 AND 1901

1899 1901 Increase

Gross earnings............ $485,401.93 | $621,299.04  $135,897.11
Netincome from all sources | $7,398.47  #56,550 40 #49,151.93
Earnings per car mile...... 1747 A8 I T e
Earnings per car per day.. 25.37 27,90 || = aew swes
Operating cost per cent of

€arnings................ 59.60. 554 " e
Operating cost per car mile | 10 41 cents 10cents . ........
Passengers carried, includ-

ing transfers............ 12,202,511 15,433,650 3,231,139
Transfers.... ............ 1,976,386 2,735,278 758,8y2
Revenue passengerscarried | 10,226,125 12,693,372 2,472,247
Revenue passengers per car

mile..o................. e 207 B

Nearly all the lines of the company 11ave either Ioops or
Y’s at the end. This is made necessary on account of the
large number of single-ended cars which are operated and
which are used on many of the lines indiscriminately. The
Solvay division is one of the most heavily and erratically
loaded of the system, and load diagrams of two successive
week-days are shown herewith. A large number of the
employees in the Solvay potash works live in Syracuse or
on the line of the railway. The opening of this division
was of great benefit to the New York Central & Hudson
River Railroad, which formerly was obliged to run a local
train at a considerable loss for the benefit of these em-
ployees. Since the street railway company has assumed
this traffic the New York Central has been relieved in this
regard very satisfactorily to all concerned. Another point
where the street railway is of advantage to the steam road
is at the freight yards in East Syracuse, where cars are run
all night for the benefit of the employees of the New York
Central itself. Four trips are run on this division each
night after midnight, and the steam road guarantees the
street railway at least $5 per night,accounts being rendered
monthly and the steam railroad paying the difference if
traffic has been too light to come up to the guarantee.

Considerable revenue is obtained by the operation of
private cars. A scale of fixed prices has been adopted by
the company, as follows:

RATES FOR SPECIAL CARS
Single-truck box car, round trip over any two divisions of the rapid

transit system, excepting East Syracuse.......ceoeeeiiiviineiiieeneaninans $6.00
Single-truck open car, round trip, €tC...ccveeueerreuiersensennaneasnasiiis 7.00
()18 WA ot (2Tt totets e elelole o etegeiois e s zoiats] aleintaioie stoioioge s aiosnioie s:iiindeis 3 EsE88 81§ 48T ¥ S4ATH 312 6.00
Double:truck open car, Tound $TiP, ELC..wuss onies sawioss smames swnien s swiaims i 10.00
ONE WAV 2lasniniein s ainininss § o/ 0060mE 1§ Soloi513 & Fibiars 5 Gaialh o 0 Sibals SHTOES & 8 SRATSIR § VSTOWER NSHIRE G 8.00
Parlor Car—EVeNnIng s cosne s s s samis s (e § e & Sewss § s § s 5o 10.00
Afternooni and CVENINE: vasss s asens ¢ suuss o exmies v sivisien § wess s o 15.00

AL day i o s pomesis s o sumis 5 aisain ¢ 4 v s s yemssts ool 15.00

AIl day and eVeNINT e s st s siroiois o srorvis o sisietorn s storwioioss sisisiorere oisis 25.00

Round trips under the above rates must not consume more than four hours.
Additional time to be charged at the rate of $1 per hour.

On East Syracuse division, add $2 to above rates.

After 12:30 midnight $2 per hour additional to above rates will be charged.

No open cars to be rentcd on Sundays or holidays without permission from
the general manager.

The city of Syracuse has been built up directly around

the New York Central’s tracks and the trains run through
the center of the city. This g_ives a large number of grade
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crossings, at which in numerous instances flagmen have
been detailed. At all other places the conductor leaves the
car and runs ahead to see if the track is clear. The speed
of the railroad trains through the city is governed by ordi-
nance to a maximum of eight miles per hour. As an illus-
tration of the density of the traffic at some of these cross-
ings, it might be mentioned that at Salina and Washington
Streets ninety electric cars pass per hour. This crossing
suffered considerably last year on account of the heavy
traffic over the New York Central resulting from the Pan-
American Exposition, and has just been relaid. The
speed of the street cars is fixed by the city authorities. The
city has been divided by a series of imaginary circles, with
the City Hall as the common centre. Within the half-mile
circle the speed is.confined to cight miles an hour; between
this circle and the three-quarter-mile circle twelve miles
per hour is allowable, and w1thout the latter limit fifteen
miles per hour is attained.
ORGANIZATION

The president of the road, William P. Gannon, confines
his attention almost entirely to the legal side of the com-
pany’s business, leaving the operation to Vice-President
and General Manager E. G. Connette. Mr. Connette has
under him Superintendent John E. Duffy, who is in charge
of both the schedules and operation of the cars and also the
repair departments, where he is ably assisted by the master
mechanic, Fred DuBois. The secretary and treasurer, T.
H. Conderman, resides in Philadelphia. The other officers
of the road are: John L. Luckenbach, auditor; M. F. Con-
nette, a brother of E. G. Connette, road master; L. E.
Barnes, claim agent, and Charles F. Steirly, superintendent
of power house.

*b—
Rapid Transit in New York

Remedies for the conditions of congestion which are now
prevalent on all the surface and elevated lines of the vari-
ous boroughs of New York City are in sight, and within a
vear or two New York will be one of the best-equipped
cities, from a rapid transit standpoint, of any metropolis in
the world. Work on the new East River Bridge is pro-
gressing at a very rapid rate, the conditions of the New
York terminal of the Brooklyn Bridge are under investi-
gation, with every prospect of immediate improvement,
and the work of the New York Rapid Transit Subway
Construction Company,which is building the underground
railway from City Hall up the west side of the borough of
Manhattan, is being rushed at every point. At a recent
meeting of the Rapid Transit Commission the question of
the advisability of having an East Side extension to the
present plans was proposed, and the scheme met with the
unanimous aproval of the board. The estimated cost of
this East Side subway is roughly estimated at $15,000,000,
which the present condition of the city’s finances renders
prohibitive for the time being, but it was shown by the re-
ports of the tax office that an increase could be reasonably
expected in the debt limit of $7,500,000 per annum. Thus
the natural increase of the city’s resources will provide for
the building of the proposed line in two years. It was
claimed, in showing the necessity for the Fast Side exten-
sion, that the present route was circuitous and would not
afford true rapid transit to the borough of the Bronx,
which is situated north of the Harlem River. The company
which has been formed with the intention of operating the
rapid transit subway when completed has submitted its
formal articles of incorporation. This company will be
known as the “Interborough Rapid Transit Rai'way Com-
pany,” and the articles of incorporation show that it is to be
capitalized at $25,000,000,
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New Repair Shops at Providence

The Rhode Island Suburban Railroad Company, one of
the most prosperous electric railway companies in the
country, recently occupied its new repair shops. The gen-
eral plans of the work, as prepared by Chief Engineer
George B. Francis, were published in these pages last
year. The building, covering a large area just outside of
Providence, is situated in the town of Cranston, R. I, and
is, perhaps, the most carefully equipped of modern electric
car repair shops. About 160 men are regularly employed.

While the shops were built by the Rhode Tsland Sub-
urban Railway, this is only one of four organizations
which go to make up the street railway system of Provi-
dence and for which repairs will be made. The other three
are: The Pawtucket Street Railway Company, Interstate
Consolidated Street Railway Company and Union Rail-
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room. An electric transfer table with S. R. G. motor and
R-17 controller runs across the center of this room. The
table is built to accommodate a 4o-ft. car. Two air hoists
are provided for carrying wheels and other heavy parts.
These work with a 100-lb. air pressure supplied from an
electrically driven air compressor. By means of one of
these hoists a pair of wheels can be picked out of any por-
tion of a number of wheels, lifted up and carried to the

open tracks.
WINDING ROOM

The winding room runs a third of the length of the front
of the shop and is perhaps the busiest part of the shop.
Here expert armature winders rewind, build and repair ar-
matures and fields. A space at the west end of the room
is devoted to small electrical repairs, controllers, testing
instruments and also cash registers. This is separate from
the winding room works proper.

:
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GENERAL VIEW OF MAIN SHOP

road Company. All four companies are controlled by the
United Traction & Electric Company, of New Jersey.

MAIN REPAIR ROOM

The pit rooms are in the southeast part of the building
and have access to the street through two large doors. Six
tracks run the entire length of the room and connect with
the painting department. In this room repairs to the elec-
trical equipment are made, controllers replaced, cables
mended or the wiring changed. There are six pits, three
for the wiremen and three for truck and wheel work.

An admirable arrangement for removing and replacing
wheels and motors is the new hydraulic pit hoist. This
machine was built for the company by the Whittier Ma-
chine Company, of Boston. Tt is fitted with an auto-
matic cut-out, shutting off the pressure at 110 lbs. The
electric pump from which the pressure is derived is placed
underneath one of the platforms between the pits, and the
machine, therefore, does not take up otherwise useful

A bench runs nearly the entire length of the winding
room, with magneto-bells distributed at intervals for the
purpose of testing grounds and poor connections. These
bells are connected with a power magneto. Armature
stands are provided for twenty workmen. At the eastern
end of the room two binders have been placed, one for ar-
matures, and one arranged for both armatures and fields.
A field winder, a lathe and a grindstone, together with the
two armature binders, are connected to a 5-hp motor.

A machine for shrinking armature rings on to shafts is
in process of construction, and when this is completed all
work pertaining to armatures will be done in this room.
A small office for the foreman is also in the eastern end of
the room and is provided with telephone communication
with the main offices. A small stock room contains the
material in every-day use. A Watson-Stillman pump with a
capacity of 5o tons, run by a 2-hp motor, supplies pressure
to a hydraulic press in the main room for forcing' on and
off pinions, rings and commutators. This machine is op-
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erated by opening and closing certain valves, a decided shops and pit rooms require the ground-floor space and
advantage, it is found by those in charge, over the old also a second floor above that.
style of hand lever. At the opposite end

of the room a drill and a lathe driven by a
1-hp motor, made by the Holtzer-Cabot
Company, of Boston, is used in making
small equipment repairs. The most nota-
ble features of the winding room, however,
are the three drying ovens shown in the
engraving. These are built of brick, each
being about 6 ft. x 4 ft. x 4 ft. 9 ins. Two
are arranged for armatures and the third
for fields. Five armatures each is the ca-
pacity of the ovens, three suspended and
two on trucks. An outlet pipe is pro-
vided to carry off the damp air. Over- | :
head cranes and pneumatic hoists carry | N s

the armatures from any portion of the . . uien ‘ ! g1
& 1] 1mig(l@
room to the ovens. The ovens are heated |I%#] "”,;.H 1!! M%lli_” % ﬁl!l!!'!l![
pr—g =

clectrically, heaters made by the Sim- -

. o 3 - b S (——
plex Electrical Company, Cambridge- | . e -
port, Mass., Deing used. These are so ' ;
wired as to give three graduations of heat.
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Thermometer readings taken from these PAINT SHOP

ovens show 150 degs., 180 degs. and 210

degs. I. After they have reached a stationary temperature, - PAINT SHOP

sliding iron doors and locks fasten the ovens securely. Special attention has been given to the equipment of this

Shelves are arranged in the third oven for fields. A  department,and manyingenious devices are here in use for
- 7 o e e ? e facilitating the operations of the
I — QW;? a.“»’% . ‘orkmen. The paint shop itself is

ln‘ , .>\ . : A , large and roomy and has a special

: " . f A entrance of its own, although it is

1 1. / connected with the front part of the
shops. The paint room, where the
mixing of the paint is done, is a
model of cleanliness. Denches are
placed against the walls, under which
are Dbarrels containing materials in
bulk, and in the center of the room
are four large mixers made by the
Kent Machine Works, of Brooklyn,
N. Y. The blades within these
four mixers are kept in motion by

dipping vat is to be placed next to the
ovens, where fields will be covered
with their final coating of paint and
then placed on racks to dry in the air.
A large table or bench for making
fields, with drawers containing all ma-
terials for their construction, is now
provided.

Next to the main offices, which are
on the ground floor, are the stock
rooms. Here a large stock of equip-
ment is kept not only for use in the repair shop proper, but  the motor-driven shaft shown in the illustration, and the
also for the several car houses of the system. Stock for paint is in perfect condition for use at all times. The bar-
the winding room, blacksmith, woodworking and machine rels containing the raw materials are on iron rollers and

& i
)

BLACKSMITH AND WOODWORKING SHOPS
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have a handle at the side so that they can readily be rolled
out from under the benches. Three sinks are provided in
this room for keeping brushes in good condition when not
in use. The brushes are held in racks with the bristles
under water, which can be readily changed from time to
time. The glazing department is in a room nearby, and
racks are provided for a large number of sash, so that
broken windows can be replaced with the greatest ex-
pedition.

The portable paint bench shown in the illustration was
designed by the foreman of this department and is one of
the most useful devices employed in the shop.

THE WOODWORKING MILL

Spur tracks are laid in this room leading from the street
through the paint shop. A main track also enters through
the west wall, making direct access to the yard and thence
to the street possible. Tracks are extended from the car-

S
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VENTILATING APPARATUS

penter shop across an areaway into the blacksmith shop.

The woodworking shop was equipped almost entirely
by the S. A. Woods Machine Company, South Boston,
Mass., and contains a double-surface planer, a buzz-planer,
a railway cut-off saw, a small double cut-off and rip saw, a
band saw and a jig saw, an outside molder, a mortising
machine, a tenoner, a rabbeting machine, a single sur-
facer, an irregular molder, a lathe and a polishing machine
or wheel. Two emery grinders and a grindstone complete
this well-appointed department. The tools are run by in-
dividual motors,which are placed at the machines, switches
being conveniently located. Each motor is protected by a
wooden case.

Adjoining the main room is a small room containing
five tanks, one for cold water, the others for hot water,
lacquer, acid and potash. These are used in finishing and
cleansing brass and other metals and woodwork. In con-
nection with the woodworking shop,.but situated in the
basement, a 20-ft.tank is used for steaming rims and warp-
ing panels. Lumber and stock are kept in the basement,
as well as a room for kiln-drying the wood. An outside
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brick building separate from the main building proved
necessary for an auxiliary lumber store room, with tracks
connecting it with the main building. A sawdust con-
veyor will soon be set up to carry the sawdust from the
shop to the boiler room in the basement. This conveyor
will be installed by the Sterling Blower Company, Hart-
ford, Conn., and it is expected that the apparatus will auto-
matically separate the sawdust from the shavings and thus
greatly improve this material as fuel. The boilers supply
steam for heating the shops.

UPHOLSTERY DEPARTMENT
The upholstering shop adjoins the woodworking shop
This department, though small, is of considerable import-

EMPLOYEES' ROOM

ance, as the Rhode Island Suburban Railroad Company
prides itself upon the neatness and cleanliness of its roll-
ing stock. New cushions for box cars, curtains for open
cars, bell cords, register cords, car straps and step treads
are made in this room. There are two Wheeler & Wilson
sewing machines connected to 1-hp motors. One is for
plain sewing, the other for binding. A bench along the
north wall and another along the south wall with a large
cutting table in the center of the floor complete the fur-
nishings. Shelves on two sides of the room are filled with
cloth in rolls and made up into curtains. The foreman’s
office adjoins the main room, with shelves on two sides for
storage purposes, and a door opens into an area or court
in the center of the building. At present cushions and
mats are cleaned in this area by hand, but a 100-1b. pres-
sure compressed-air apparatus, with suitable connections
and hose, will soon be used for this purpose.

BLACKSMITH AND MACHINE SHOPS

These are combined in one room. There are ten down-
draft forges made by the Buffalo Forge Company. Fol-
lowing is a list of the equipment of this portion of the re-
pair department: One 350-1b. and one 100-1b. Beaudry
power hammer, a Beaudry shearing punch; one 5-hp mo-
tor and one 3-hp motor are placed overhead to run these
machines. In the machine shop are a Morgan bolt cutter,
a Bullard 28-in. boring mill, a speed lathe and three up-
right drills, four engine lathes, including one McCabe
double spindle lathe, a Brown & Sharpe milling machine
No. 2, a Potter & Johnson shaper, a Bullard 42-in. boring
mill, a Brown & Sharpe key-seating machine, two wheel
presses, a Brown & Sharpe cutter grinder, a Diamond Ma-
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chine Company wet tool grinder and a dry grinder and a
twist drill grinder, a 24-in. Putnam planer, a 42-in. wheel
borer and a turret lathe. Three motors, one 7% hp and
two § hip, are required in the machine department. There
are also a small planer and a straightening machine. The

PAINT STORAGE AND MIXING ROOM

switchboard for the lights and power throughout the en-
tire building is set in the foreman’s office.
GENERAL REMARKS

An important feature of the repair shops is the excellent
accommodations for workmen provided by the company.
The lavatory and wash rooms, together with the lockers
for clothing, are all of the best. Open
plumbing, nickeled, with slate partitions,
with plenty of room in each locker, make
this part of the equipment very acceptable.
Over the wash room and reached by an
iron ladder are the motor fans used in the
heating system.

Time clocks are placed in every depart-
ment, and electric gongs connected to a
clock in the timekeeper’s office announce
the opening and closing of working hours.

Grinnell automatic sprinklers and “Un-
derwriters” fire extinguishers provide for
accidental fires. The superintendent’s
office is on the second floor, with tables for
the draftsmen. Windows overlook the pit
rooms and machine shop. The area in the
center of the building forms room for the
storage of wheels, while an electric flat car
is provided for transporting heavy ma-
terial.

The machines throughout the shop are
in general belt-driven, electric motors sup-
plying all the power used. The motors
are all from the Holtzer-Cabot Company,
Boston, Mass. They are twenty-six 1in
number and include machines from 1-3 hp
to 15 hp. For the power and lighting, two 500,000-cm
wires run direct to the IEddy Street power station and are
connected to a distributing board. The switchboards and
starting boards were made by the Albert & J. M. Ander-
son Manufacturing Company, of Boston.

The power is the regular railway 550-volt service. D. &
W. enclosed fuses are used throughout for protection, and
the switchboard equipment includes Weston measuring
instruments and DBristol recording gages. Ior lighting,
100 enclosed arc lamps and about 1400 16-cp incandescent
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lamps are used, the latter, with the exception of the wash
room, being arranged in five-light clusters. No wires are
visible, all being enclosed in steel tubing, which greatly
reduces the fire risk.

The blast at the forges and the smoke draft are operated

UPHOLSTERY DEPARTMENT

by a 15-hp motor situated in the basement. The shops
are heated and ventilated by a very complete hot air sys-
tem. Fans are placed in a convenient location on the sec-
ond floor and force air, heated by steam pipes from the
boiler plant in the basement, through large ducts to all
parts of the building. The system was installed by West-

ARMATURE AND FIELD ROOM

inghouse, Church, Kerr & Company, of New York. A pri-
vate automatic telephone systenm connects the various de-
partments, there being eight or nine instruments on the line.

The shops are in charge of W. D. Wright, the chief elec-
trician and master mechanic of the company. Mr. Wright
is most fortunate in having associated with him men in
charge of his various departments who not only are thor-
oughly posted in the line of work which they superintend,
but who take a personal pride in the welfare of the com-

pany.
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Houghton County Street Railway

BY W. R. PARKER

Located on the peninsula which projects into Lake Su-
perior, midway of its southern shore, the Houghton
County Street Railway successfully meets the demand for
adequate passenger service in the Michigan copper region.
The steam roads on the peninsula are engaged almost en-
tirely in the transportation of ore, and little provision is
made for the accommodation of local passengers. Travel
over the highways is unpleasant in summer because of the
circuitous routes, numerous hills and poor condition of the
roads, and in winter the huge drifts which collect in every
favorable spot make communication between towns very
difficult. The average snowfall for the past ten years is 11
ft. As the snow is very dry and there is generally a strong
wind blowing from Lake Superior, it is necessary to build
high snow fences in many places for protection from the
drifts.

When the settlements in this section were only rough
mining camps the need of improving the situation was not
very evident, but as the camps developed into villages and
later into thriving towns the demand for better facilities
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MAP OF HOUGHTON COUNTY STREET RAILWAY SYSTEM

steadily increased. The agitation for an electric road be-
gan several years before the culmination was reached in the
spring of 19oo, when the construction of the present road
was begun. The chief opposition was raised by some of
the mining companies, and not, as would naturally be ex-
pected, by the steam railroad. The latter recognized the
certainty of an electric line being built by some company
in the near future and assisted the projectors of the new
line instead of opposing them.

Except in the towns, nearly all the land is in the posses-
sion of various well-known mining companies, and as the
Michigan statutes do not give street railways the right to
condemn land, considerable difficulty was experienced in
obtaining locations on some of the mining properties. The
present route was finally decided upon, and considers the
present and future needs of the situation better than any
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other route that could have been selected. Locations from
the municipalities were granted for a period of thirty years
under the general street railway laws of the State, and the
rights of way over private property are practically per-
petual.

The populations of the towns and districts served by the
electric road are as follows:

Miles
Popu- from
lation Houghton
HOUGREOM 15 oie o Eebrioie iolola ottt ol reae e e et 5,000
TIANCOCIE - s 5o 55 03 mnirein: 5 5 £ 18 B ondl 40000 e oo S e St o 6,000 1
Eranklin and ‘QUincy .. sese v escnnion s mtae 3,000 4
BOSEOIN 55« 5 506 5 5 505 8 41 have) 55918 545 152 Boltare e 5 3 52 < keds 1,000 7
Osceola Road ....ininiiiie i i 2,000 12
Laurillim oveeee et e et e e e 8,000 13
(G o nnons oo b0 5 0505 6 55 0 6 060 80 56 956 B0 6 15,000 14
Red Jacket ... 6,000 16
Centennial ... ... . i i i, 1,000 17
Wolverine and Kearsarge .......coovvevvennn... 4,000 18
T oAl o505 55 mm mm om0 iR T e e e 51,000

Starting at Houghton, the county seat, the track crosses
Portage Lake on the county bridge, which is about 2100

= s T -

POWER STATION AT HANCOCK

ft. in length, to Hancock, on the northern shore of the lake.
The electric road and the highway are carried on the upper
deck of the bridge, while the tracks of the steam road are
laid on the lower. Hancock, like Houghton, is built on a
side hill which rises abruptly from the lake to an elevation
of about 600 ft., and the only practicable route to the table
land above was by a circuitous ascent 3 miles in length
having in one place a grade of 7} per cent for a distance of
1000 ft. From the top of this grade the road traverses
rolling country, crossed by many deep ravines—running
toward the lake.

Until'Boston Crossing is reached the road parallels the
highway and then passes by a direct route with moderate
grades over the holdings of well-known copper companies,.
including the Franklin, Osceola, Torch Lake and other
properties, to Laurium, which, with the adjacent settle-
ment of Calumet, the location of the famous Calumet and
Hecla mines, has a population of 23,000. From this point
the road passes through the village of Albion to Red
Jacket, which is the northern terminus. The total length
of the main line is 16.5 miles. From Albion a branch about
1} miles long runs to. Wolverine, serving a population of
5000. The road is single track with turnouts located about
2 miles apart. In the various towns there is considerable
double track. There are 22 miles of single track, includ-
ing turnouts and second track.

In the two groups of terminal towns a fifteen-minute
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schedule is in force, the cars running from 7 in the
morning to 10 at night. The through traffic is accom-
modated by a half-hour schedule from 6 a. m. to 11 p. m.

A ship canal connecting the northern
end of Portage Lake with Lake Superior
provides a direct route between Duluth
and Superior and eastern points via Port-
age Lake and Keeweenaw Day. I‘rom the
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against a total load for wind and snow of 50 Ibs. per
square foot of horizontal covered area,exclusive of the roof
itself. The boiler house trusses are designed for an addi-

o Tinned i i m T
breaking up of the ice in May until the lat- /lg;“%’;l_ l i 'f‘m’h,;:,,, - |
ter part of November a large amount of 7~ ———= — ;
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The power house occupies a well- % @} @ | ’ ]
chosen site on the outskirts of Hancock, |
about 1} miles from the southern end of esit=r=rreaaes T i P e —_

the road. The lot has a frontage of 300 ft.
on Portage Lake and a depth of 400 ft.
The building is 85 ft. x ¢5 it. 8 ins., and is
substantially built of brick with a six-ply
tar and gravel roof. The roof trusses are ten in num-
ber, those in the engine room having a span of 50

HANCOCK CAR HOUSE

ft. and those in the boiler room a span of 4o ft.
They were designed with a factor of safety of four

Transverse Sectio
Showing Wite Rack and method of
supporting Lightning Arvesters,

Longitudinal Section
Street Ry, Jourual

TRANSFORMER ROOM IN POWER STATION

tional load of 10,000 1bs. applied at any point of the bottom
chord. All trusses rest on cast-iron plates built into the
walls. The anchor-bolts project through the plates, slots
being left in the shoes at the ends of the trusses to allow for
adjustment and expansion. Washers 6 ins. square were
provided for the base of each anchor-bolt. Each truss has
a bearing surface on the walls of at least 8 ins. The Union
Foundry Company furnished and erected the trusses, pur-
lins, monitor bracing, crane runways, and so’ forth. The
Whiting Foundry Equipment Company, of Harvey, Ill,,
built the 2o0-ton hand-power traveling crane used in the
engine roomn.

A brick wall 16 ins. thick divides the building into a
boiler room, the inside dimensions of which are 4o ft. x 82
ft. 4 in., with a height to the bottom chord of the roof
trusses of 26 ft., and an engine room measuring 50 ft. x 82
ft. 4 ins. and 26 ft. high. The engine room basement is 12
ft. high. A partition, also of brick, sets aside from the
boiler room a space 10 {t. x 27 ft. 6 ins., which contains
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the step-up transformers. The ceiling of this room is
sheathed with galvanized iron, and the single door, which
communicates with the office, is fire-proofed with the same
material. At the west end of the boiler room and outside
the station is a guyed steel stack 110 ft. high with a diam-
eter of 7 ft.

Coal is delivered at the company’s dock and is carried
on a trestle 24 ft. high and about 160 ft. long to the coal

STANDARD CAR AND OVERHEAD CONSTRUCTION

pile at the east side of the power house. The dock is built
of piling filled with stone, and compares favorably with
any in the vicinity.

A compact, well-built, brick sub-station 20 ft. 10 ins. x
32 ft. 10 ins. was erected in Laurium, about 12 miles from
the main station, in the summer of 19o1. The entrance is
closed by double sliding doors, and the building is well
lighted by four windows in each side wall. The pitch roof
is covered with galvanized iron laid with standing seams.

In Hancock, about 2] miles from the Houghton ter-
minal, is the car house, a well-equipped wooden structure
with shingled roof and stone foundation. On account of
the exposed location and the strong winds which prevail
during the winter season the construction of the building
was made extra heavy throughout. When the road was
extended and the rolling stock was increased an addition
to the car house became necessary. As the building now
stands, two of its three bays are occupied by the four tracks
and cover a space about 50 ft. x 245 ft. There is a pit under
each track. The third bay, approximately 25 ft. x 145 ft.,
contains several well-furnished offices, including those of
the president and general manager, and the employees’
room, machine shop and store room. In the monitor is a
large tank which supplies all parts of the building with ex-
cellent water, which is pumped from a spring in the base-
ment. Provision is made in the basement for the stabling
of the company’s horses. The building is provided with a
steam heating plant.

On the sub-station lot in Laurium there is a small two-
track wooden car house used for storage purposes.

BOILERS

Steam is furnished by a battery of five horizontal return
tubular boilers, each 72 ins. in diameter and containing
112 tubes 3 ins. in diameter and 16 ft. long. The boilers
have overhanging fronts and are guaranteed for a working
pressure of 150 Ibs. The shells and heads are made of the
best open-hearth steel, which met the following require-
ments:

Tensile strength, 55,000-65,000 lbs.
Elastic limit, at least, 33,000 lbs.
Elongation in 8 inches, not less than 25 per cent.

°
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The shell plates are § in. thick and the heads are 9-16 in.
flanged steel. The tubes are made of best quality of steel
spaced vertically and horizontally 1 in. apart, with a center
vertical space 2 ins. wide. The heads are stayed above
and below the tubes by means of through braces. Each
boiler has two cast-iron nozzles 6 ins. in diameter, one in
the middle sheet for stcam connection and the other in
the front sheet, having riveted to it a special casting which
carries two inspector lock-up pop safety valves. To prevent
priming, a dry pipe runs nearly the whole length of the
boiler over the tubes, being screwed into a steam-box
which is fastened to the nozzle with a steam-tight joint.
The upper surface of this pipe is perforated with }-in. holes
aggregating an area equal to that of the steam nozzle, and
the under side has two 1-in. holes for draining. The blow-
off- pipe and fittings are extra heavy. Each boiler is pro-
vided with a 12-in. brass steam gage, a combination water
column and a 2-in. internal brass feed pipe, which runs
back within 3 ft. of the rear end and then turns down 6 ins.
below the water line. The feed pipes and the water col-
umn connections are brass. All piping and fittings where
subjected to boiler pressure are extra heavy and corre-
spond to the Walworth Manufacturing Company stand-
ard. Each boiler is suspended by six cast-iron brackets.
Each has two manholes, one 11 ins. x 15 ins. in the top of
the rear sheet and the other 10 ins.x 15 ins. in the front
head below the tubes.

The fronts are cast iron with two fire doors. The grates
were made by W. W. Tupper & Company and have §-in.
air spaces, 4-in: bars and an area of 36 sq. ft. The uptakes
are cast iron, air-tight and fitted with hand dampers to be
operated from the floor. A sheet-iron flue with cross sec-
tion 4 ft.x 10 ft. connects the uptakes with the stack.
Boilers, flue and all accessories were made by Edward
Kendall & Sons, of Cambridgeport, Mass. Each boiler is
equipped with a low-water alarm made by the Ashcroft
Mantfacturing Company. Two 6-in. x 4-in. x 6-in. Stilwell-

TRACK CONSTRUCTION THROUGH RECLAIMED SWAMP

Bierce & Smith-Vaile duplex boiler feed pumps and a
Wainwright even-flow supplementatyhorizontal feed-water
heater are installed at the west end of the battery. The
heater contains 400 sq. ft. of heating surface and was made

by the Taunton Locomotive Manufacturing Company.
PIPING
All steam and water pipes subjected to boiler pressure

are of best grade lap-welded steel tubing. All work above
2} ins. is flanged. The flanges are extra heavy, provided
with raised face and calking recess. All flanged fittings
are of extra heavy long-turn pattern made from the best
grade of cast iron.
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The low-pressure piping is chicfly of lap-welded iron,
all work above 4 ins. being tlanged. Flange: cast iron
piping is used between the exhaust nozzles of the engines
and condensers and the automatic relief valves, for suction
pipes of the pumps and condensers, and
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common stroke of 42 ins. The working pressure 1s 125 Ibs
and the speed go r. p. m. The piston rods are open-hearth
steel, the high-pressure rod having a diameter of 3 15-16
ins. and the low-pressure 4 7-16 ins. The material of the

for the discharge pipes from the con-
densers.

The valves are of the Chapman Valve
Manufacturing Company's make and are
extra heavy where subjected to boiler pres-
sure. These valves have flanged iron
bodies with bronze seats arranged _with
outside screw and yoke. By-passes are
provided for all high-pressure valves above
6 ins. Such valves have ribbed bodies.

Heaters, tops of boilers, all steam supply
pipes, drips from heater, all feed pipes car-
rying hot water (except the brass connec-
tions in front of the boilers) and exhaust
pipes, including all valves and fittings, are

covered with Keasbey & Mattison’s mag-
nesia covering. Sectional covering is used
wherever feasible and plastic elsewhere. On
heaters and tops of boilers the plastic covering is 2 ins.
thick. Water for boiler feed and condensing purposes is
drawn from the lake. For use in emergencies there is a
4-in. connection to the town water supply, the waterworks
being only a few hundred feet west of the power station.

RAILWAY UNIT

The engine room contains two 500-kw direct-connected
units, one for railway work and the other for supplying

S S
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power to the thrce-phase transmission line. The railway
unit was installed in 1900, and consists of a 750-hp hori-
zontal cross-compound condensing St. Louis-Corliss en-
gine built by the St. Llouis Iron & Machine Works, and a
Westinghouse 10-pole, 500-kw, 550-volt railway gencrator.
The unit occupies a floor space 25 ft. x 36 ft. The cylinders
of this engine are 22ins.and 38 ins.in diameter, with a

TRESTLE OVER HECLA AND TORCH LAKE RAILWAY

connecting rods is selected forged iron. The cross-head
pins and crank pins are made of best hammered crucible
steel, the size of the former being 53 ins. x 6 ins. and of the
latter 6% ins. x 6} ins. The main shaft is selected forged
iron 15 ins. x 28 ins. in the journals and 28 ins. in diameter
at the wheel seat. There is a reheating receiver between
the cylinders. At full load and with a vacuum of 25 ins. at
the exhaust the steam consumption is guaranteed not to
exceed 15 Ibs. ihp per hour. The segmental fly-wheel is
18 it. in diameter and weighs 60,000 1bs. Its arms have an
I-beam section. The total weight of the engine is 209,-
000 lbs.

The generator 1s rated at 910 amps. and 550 volts at full
load, and is guaranteed to stand an overload of 50 per cent
for one hour and 75 per cent temporarily without injurious
heating or undue sparking at the commutator. [ts effi-
ciency at full load is 94 per cent. The armature is of the
slotted-drum type with multiple winding. The insulation
of the armature and field coils is guaranteed to stand a test
with alternating current at a pressure of 33500 volts,

TRANSMISSION UNIT

The transmission unit, installed in 1901, comprises a
7so-hp horizontal cross-compound condensing engine
built by C. H. Brown & Company, of Fitchburg, Mass.
and a Westinghouse three-phase, 25-cycle, s00-kw sep-
arately excited generator running at 100 r. p. m. The floor
space occupied by this unit is about 26 ft. x 35 ft.

A brief description of the engine is as follows: Cylin-
ders, 22 ins. and 40 ins.; stroke, 48 ins.; speed, 100 1. p. m.;
pressure at throttle, 125 lbs.; diameter of stcam supply, 8
ins.; diameter of exhaust, 16 ins.; gridiron valves with cut-
off varying from zero to three-quarters stroke; clearance,
high pressure, 4 in.; low pressure, £ in.; high-pressure port
areas, 36.17 sq. ins. and 46.26 sq. ins.; low-pressure port
areas, 97.45 sq. ins. and 131.62 sq. ins.; piston rods, open-
hearth steel, high pressure 4 ins. diameter, low pressure
4% ins. diameter; connecting rods, wrought iron, 144 ins
long, large and small sections 33.18 sq. ins. and 21.64 sq.
ins.; cross-head pins and crank pins, open-hearth steel, the
former 6 ins. x 6 ins. and the latter 7 ins. x 7 ins.; shaft,
Bethlehem steel, 16 ins. x 28 ins. in the journals and 20 ins.
in diameter in the fly-wheel; weight fly-wheel, which was
cast in two pieces, 60,000 Ibs.; section of flv-wheel arms,
oval; total weight of engine, 195,000 Ibs.

There is a reheating receiver between the cylinders with
capacity of 56,084 cu. ins. The engine is guaranteed for
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an overload of 50 per cent for two hours. The steam con-
sumption, when running under full load at normal speed
and pressure, with a vacuum at the exhaust of 26 ins., is
guaranteed not to exceed 14 lbs. per ihp per hour. A Mon-
arch safety stop was furnished with the engine and op-
erates if the speed exceeds 110 r. p. m.

The generator has a revolving armature, and is guar-
anteed to develop 500 kw continuously at 380 volts, with
an efficiency of 94 per cent, and 750 kw for two hours with
an efficiency of 94.5 per cent. The full-load current is 750
amps. per phase. The regulation of the generator is 8 per
cent when the power factor is 100 per cent and the speed
constant. For continuous running with power factor of go
to 100 per cent the temperature rise is guaranteed not to
exceed 40 degs. C. above a room temperature of 25 degs.
C. The weight of the armature is 21,000 1bs., and of the
complete machine 74,000 Ibs. The exciter for this machine
is driven by belt from a countershaft in the basement,
which is in turn driven from the main shaft of the engine.

The exhaust steam from each of the above engines
passes into a 7% 11.x 15in.x 20in. x 15in. jet condenser
with wvertical cross-compound air pump. DBoth of these
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2100 Ibs. without case or oil and occupies a floor space 51
ins. x 381ins. Directly over the transformers are six
“wooden pole” circuit breakers, rated at 6000 volts to 15,
000 volts and 100 amps. and mounted on marble bases at-
tached to wooden framing. The type R 11,000-volt light-
ning arresters are placed on a shelf of z-in. planking op-
posite an opening communicating with a wire shelter on
the outside of the building. This shelter contains line in-
sulators supported on a slate slab.

SWITCHBOARD

The entire switchboard and equipment was also fur-
nished by the Westinghouse Company, and is made up of
white marble panels 65 ins. high, with sub-bases 25 ins.
high supported by an iron frame. The direct-current
board is of the standard railway type § construction, and
includes one type B generator panel of 1200amps.capacity,
two type F feeder panels, each of 600 amps. capacity, and
one type C rheostat panel, added to which is a panel for
the lighting unit. With this board was also furnished a
1200-amp tank lightning arrester. _

The transmission section of the switchboard matches the
earlier railway board and comprises the

4

W e BIALG0 3 i b BINLL0.

o

i O S o

=
+ (i -0, e
e - "'x
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condensers were furnished by the \W. H. Blake Steam
Pump Company, of Fitchburg, Mass.

For the purpose of lighting the power house, and also
the car house when the railway unit is out of service, there
was installed in the power house a small direct-connected
set consisting of a 3o-kw, 500-550 volt Holtzer-Cabot gen-
erator and a 10 1. x 10 in. Mc&wen engine. -

ROTARY CONVERTER

In a corner of the engine room 1is located a 2g50-kw,
three-phase, 25-cycle Westinghouse synchronous con-
verter, rated at 420 amps. at 600 volts on the direct-current
side. Its starting motor is mounted on the same shalft.
When driven from the alternating-current side the con-
verter is seli-exciting; when driven from the direct-cur-
rent side it is separately excited by a 2.6 kw Westinghouse
belted machine. This converter and those in the sub-sta-
tion have a full-load efficiency of g3 per cent, and were de-
signed to stand an overload of 50 per cent for two hours
without injurious heating. During a continuous run the
temperature is guaranteed not to exceed 40 degs. C. rise
above a room temperature of 25 degs. C. The total weight
of each rotary is about 18,000 lbs.

STEP-UP TRANSFORMERS

The transformer room contains six I100-kw, 25-cycle
Westinghouse oil-cooled, step-up transformers, the pri-
mary of each being wound for three-phase current at 380
volts and the secondary for three-phase current at 11,000
volts. Each converter has a full-load efficiency of 96.7 per
cent and a voltage regulation of 2.2 per cent when the
power factor is 100 per cent. Each transformer weighs
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following panels: One generator panel
containing three 1200-amp., 380-volt, sin-
gle-pole, single-throw, washer type main
switches; one ammeter with 1200-amp.
scale; two voltmeters on swinging bracket,
integrating wattmeter, circuit breaker,
etc.; one exciter panel, one alternating-
current rotary converter panel with one
600-amp., 380-volt, washer type main
switch, phasing lamps, switches for start-
ing motor and necessary connections; one
direct-current rotary converter panel on
which are mounted one main quick-break,
two-pole, 600-amp., 600-volt switch, one
ammeter with 1000-amp. scale, integrating
wattmeter, circuit breaker, and other apparatus and con-
nections. The high-voltage switches and lightning ar-
resters are located in the transformer room.

TR 3 ]
P

TRANSMISSION LINE )
The wire used in the three-phase transmission line is No.
I bare copper carried on Locke No. 3 brown porcelain in-
sulators. These insulators are of the triple-petticoat type
and are guaranteed for a working pressure of 15,000 volts,
with a factor of safety of at least two. For nearly the en-
tire distance, about 12 miles, the wires are strung on the
railway pole line. The upper cross-arm carries two of the
transmission wires and the middle arm carries the neutral
wire, while on the third arm are the feeders. All of these
wires are strung on the outer side of the poles. On the
trestles the arms are bracketed low enough on the poles
to avoid a material change in the grade of the line.

SUB-STATION EQUIPMENT

The entire equipment installed in the sub-station is of
Westinghouse manufacture. Six 100-kw, 25-cycle, oil-
cooled step-down transformers, with three-phase primaries
and secondaries transforming from 11,000 volts to 380 volts.
occupy one side of the station. These transformers are
similar to those installed in the power house. The high-
tension circuit breakers are supported on a frame above
the transformers. At the opposite side of the room are
two 250-kw, three-phase, 25-cycle rotary converters which
deliver current to the feeder system at a pressure of 600
volts. These rotaries are similar in all respects to that in
the main station and have the same overload and heating
guarantees.
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At the rear of the room is a white marble switchboard
of five panels, as follows: Two alternating-current syn-
chronous converter panels, each containing one three-pole,
single-throw main switch, ammeter with goo-amp. scale,
switch for starting motor, voltmeter on swinging bracket
and other necessary apparatus and connections; two di-
rect-current synchronous converter panels, on each side of
which are mounted one 600-amp., 6oo-volt, two-pole
switch; one I000-amp. ammeter, integrating wattmeter,
circuit breaker, etc., with the two 600-volt voltmeters
mounted on a swinging bracket; and finally one direct-
current feeder panel containing two 600-amp., 600-volt,
single-pole, single-throw switches, two ammeters with 8oo-
amp. scales, circuit breakers, lightning arresters and two
600-amp. feeders controlled by each panel.

ROADBED AND TRACK

Between Hancock and Laurium, and on the Wolverine
branch, the road runs over a private right of way, which is
enclosed by a wire fence. The construction is of the steam
railroad type except that cuts are avoided, the ties being
laid on an embankment which is in no place less than 3 ft.
above the level of the surrounding country. As the char-
acter of the surface is rolling, many moderate grades are
introduced which could otherwise have been avoided, but
it is now seen that the road would have been unable to op-
erate between towns during some of the heavy snowstorms
if cuts had been made. These would have invited the col-
lection of large drifts which could have been removed with
difficulty; but it is a comparatively easy matter to clear
the raised tracks. In many places the wind sweeps the
rails clean.

In building the embankment there were used 115,342
cu. yds. of earth, 68,000 cu. yds. of earth and gravel and
38,196 cu. yds. of broken rock. Between Boston Crossing
and the sub-station two large swamps were encountered
which necessitated a large amount of rock filling and ditch-
ing, and in many places the right of way was cut through
the virgin forest.

The Michigan Railroad Commissioners have no power
to grant crossings with main lines of steam roads except
on highways, and then not at grade,which caused a change
in the original plans of the company, which provided for
grade crossings. In compliance with the law, five wooden
trestles clearing the steam railroad tracks by 23 ft. were
built where main lines were to be crossed, thus introducing
several short 8 per cent grades. The Portage Lake bridge
and several of the township bridges had to be strengthened
in order to bear the additional weight-of the cars.

Except on the county bridge, where girder rails were
used on account of the planking, the roadwas laid through-
out with 3o-ft. 6o-1b. T-rails with A. S. C. E. section. The
spikes used are 5% ins.x 9-16 ins. The angle-bars are
extra heavy, 24 ins. in length, with four bolts. The Penn-
sylvania and Illinois steel companies furnished the track
materials. The rails were laid on native cedar ties spaced
2 ft. on centers. In the towns 6-in. x 6-in. x 7-ft. ties were
used, and in the interurban sections 6 in. x 6 in. x &-ft.
The first portion of the track to be laid was bonded with
American Steel & Wire Company concealed bonds, but
on the later work the Clark bond, furnished by the Chase-
Shawmut Company, of Boston, was used.

OVERHEAD CONSTRUCTION

The overhead construction is of the top-guy flexible
bracket type, strung with No. oo trolley wire throughout.
The only portion of the line where double trolley wire was
installed is on the 3-mile grade in Ilancock. The well-
known West LEnd hangers with soldered ears were
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used. The wooden poles are native cedar 35 ft. high
with 8-in. top and carry three cross-arms for the transmis-
sion and feed wires. In the various towns where double
track is laid the span wires are carried on iron poles, about
300 of which were erected. All of the bare copper wire
used by the road was made by a local firm, the Tamarack-
Osceola Copper Manufacturing Company. The feeder in-
stallation consists of about 35 miles of No. oooo triple-
braided copper wire.

ROLLING STOCK AND EQUIPMENT

The company operates sixteen closed cars, all of which
have straight sides and vestibules with folding doors, and
the majority of which have *“stcam car” roof with the mon-
itor extending over the platform. As the summer season
is of short duration open cars are little needed. The win-
dows of the closed cars are extra wide and low, and by
lowering both sashes the advantages of open cars are ob-
tained without additional expense. The long cars are
equipped with two trolley poles.

Of the eight 30-ft. cars built by the Laconia Car Com-
pany Works, two have longitudinal seats and six are of the
cross-scat, center-aisle type. All of them are mounted on
Peckham double trucks and are equipped with the Ameri-
can Electric Heating Corporation’s heaters.

The other cars are of Drill manufacture. Four of these
have bodies 29 ft. 4% ins. long, measure 38 ft. 8 ins. over
vestibules and are mounted on Brill 27-G trucks. Twenty
No. 42 Wheeler seats, upholstered with rattan, provide for
the seating of forty passengers. The remaining four cars
measure 20 {t. 8 ins. over the corner posts and 30 f{t. over
the vestibules, and are mounted on Brill 21-E single

trucks. The seats in these cars run lengthwise and are
upholstered with cane. The Brill cars have Simplex
heaters.

The motors are G. E.-67, the four-motor equipments
having K-6 controllers and the double equipments K-10
controllers. At 500 volts these motors develop 38 hyp, the
output being based on the G. E. standard rating. The
weight of the complete motor is 2385 lbs and of the gear
and case 285 lbs.

All cars are provided with the Standard Traction Brake
Company’s air brake equipments, designed for a maximum
speed of 30 m. p. h. and an average speed of 20 m. p. h.
The compressors of four of these equipments are of the
independent motor-driven type, while the remainder are
axle-driven.

The company’s rolling stock also includes one Ruggles
rotary snowplow, three Taunton heavy nose plows, three
two-wheel “walkaway” snow scrapers and eight construc-
tion cars of the Western side-dumping type. The trouble
department has at its disposal two one-horse Trenton fold-
ing tower wagons.

The road was completed as far as Boston in October,

' 1900, and operation of this section was begun early in No-

vember. The following summer the line was completed
and the transmission plant installed, the operation of the
entire system beginning in September, 1go1. The com-
pany’s business has been excellent, and in order to handle
the summer travel it is probable that some of the rolling
stock will be equipped with a multiple-control system so
that two-car trains can be run.

The officers of the IHoughton County Street Railway
Company are as follows: F. J. Bawden, president; W. O.
Chapman, vice-president; II. B. Sawyer, treasurer; A. H.
Warren, assistant treasurer; I£. Wadsworth, secretary; J.
H. Oakley, manager and superintendent. The general
managers of the road are Stone and Webster, of Boston,
Mass.
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STREET RAILWAY ACCOUNTING

CONDUCTED BY J. F. CALDERWOOD, COMPTROLLER TWIN CITY
RAPID TRANSIT COMPANY AND MEMBER INSTITUTE
OF SECRETARIES OIF LONDON

“There is not a science or class of men on whom the husiness of the world
is more dependent than the science of accounts and accounting.”—Andrew
Carnegie.

The Accounting Department

The writer was requested, not only by street railway ac-
countants, but by managers, to induce someone to fill a
want in the field of journalism by establishing a journal de-
voted exclusively to street railway accounts and account-
ing.

Believing that such an object could, for the present, at
least, be best served by securing the co-operation of one of
our leading journals devoted to the interests of street rail-
ways in general, the writer took the matter up with the
SIREET KaILwAY JOURNAL, and a satisfactory arrange-
ment has been made to set aside the needed space to be de-
voted exclusively to matters pertaming to strect railway
accounts and accounting.

‘The writer has secured the co-operation of such leading
accountants as C. N. Duffy, of the Chicago City IKau-
way ; 1. L. Wilson, of the Boston Lulevated Kailway ; W. L.
llam, or the Washington iraction CLompany; W. G. Koss,
ot the montreal Street Railway Company ; I, k. Snuth, ot
the Umon Lraction Company ; H. C. Mackay, o the Mu-
waukee Kauway, Light & Fowcer company and president ot
the Street Ranlway siccountants /Association ol America,;
W. B. Brockway, of the New Urleans & Carrollton Kail-
way, sccretary and treasurer ot the Street Railway sAc-
countants’ Association o1 smerica, and many others who
will, m these columns, contribute on matters of interest
n connection with accounting in general and street railway
accounting mn particular.

‘L'he writer would be glad to receive inquiries from any-
one on any subject pertaining to street railway accounting.

L'he writer will, with each issue, publish the methods of
handiing the details of the different departments of the
company with which he is connected. This is not done
with the idea that our system is any better than many
others, but with the thought that such a course will suggest
points for discussion, and thereby bring out the most pro-
gressive ideas.

Inquiries from managers are especially invited. They are
the ones who are continually meeting new conditions. L'he
question as to how they can best meet these questions they
can best answer, but it is for the accountants to say which
can be done with the least expense; for in the end the wis-
dom of every new idea or change in policy must meet
and stand the test of economy. J. F. CALDERWOOD.

e

The fundamental principles of accounting are compar-
atively simple. The art lies: First, in the adaptation of the
principles to the varied classes of business, and to such an
understanding of the business that the diversified interest
will clearly and accurately set forth the real facts; second
to the preparation of statistical information that the true
condition of the business may be presented in a clear and
concise manner.
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The Modern Accountant

BY J. F. CALDERWOOD

In the world of accounts there abide these four—the
clerk, the bookkeeper, the auditor, the accountant—but
the greatest of these is the accountant. }

The clerk transcribes ; the bookkeeper produces balances ;
the auditor sees that the books agree with the facts; the
accountant produces from the books and from a study of
the business factors behind them, a foundation for profitable
investment and successful management.

The clerk is a copyist; the bookkeeper is a routine com-
piler of records; the auditor is an inspector of books and a
verifier of the records with the facts; the accountant deals
with the facts themselves that are booked and audited.
He is, first, an analyst of records, and second, a synthesist
of the facts and factors of production and distribution.

The clerk may be more than a mere copyist; he may be
a bookkeeper. The latter may be more than a keeper of
records; he may have an intelligent knowledge of the busi-
ness of which the books are the photographic history. The
auditor may be more than a supervisor and verifier, indeed
he is often the accountant with initiative genius, the finan-
cial adviser, the ‘“Napoleon of finance.” In each of these
giving service beyond the routine sphere assigned to him
is a candidate for deserved promotion.

As an analyst of records, the accountant may begin
his work where the clerk, bookkeeper and auditor left off.
As a synthesist of business facts and factors, the accountant
may have antedated both bookkeeper and auditor ; indeed,
he may have been on the ground before there were books,
or plant, or investment. His examination may have been
the foundation of all. His judgment may have originated
the bookkeeping system which the bookkeeper kept and
the auditor verified. His advice may have been responsible
for the system of management which produced the business
facts afterward booked and audited.

After the bookkeeper and auditor have compiled and veri-
fied their records, the accountant’s work begins again. He
may use their work as a foundation upon which to erect
the coming year’s business, or, he may proceed to knock
and tear to pieces the product of their workmanship.
Again, he may find that the facts not contained in the
books are of more vital business import than the facts that
are booked. He may read between the lines; he may see
facts that are concealed. He must familiarize himself with
facts that canuot be booked—the physical condition of the
plant, the adaptability of the plant to the requirements; the
character of the management, the personnel of the working
force, the system and methods of management, bookkeep-
ing and financiering.

The accountant may arrive at a result the opposite of
that shown in the balance sheet of the bookkeeper and
auditor. His analysis of “Assets” may disclose defunct
notes and worthless accounts, etc. His examination of
“Stock on Hand” may bring to light superannuated débris
which time, invention, fashion and modern custom have
robbed of value. This is a feature that has to be carefully
considered in “Stock in Hand” in connection with street
railway operation. His inspection of the facts behind the
asset items ‘“‘due from auxiliary companies” may show
losses entailed by those companies, a vital drain instead of
an asset “A.” His scrutiny of the “Liabilities” items, such
as “Accounts Accrued” and “Accounts and Notes Pay-
able,” may show that the concern is sadly in arrears and
unable to meet current obligations and expenses. The lia-
bility items, “Accounts Payable” and “Bills Payable,” may
prove to be “quick liabilities” which imply a receivership;



May 3, 1902.]

while, on the other hand, the offsetting asset item, “Ac-
counts Receivable,” may stand for long-time or outlawed
accounts and “dead horses.” His examination of the sur-
plus account may show & padding, or that items have been
charged to this account directly that should have been
charged against revenue in the monthly or yearly state-
ments; that the so-called “Reserve Accounts” show items
charged to this account that should have been charged
directly to the cost of operation; that profits have been
credited and dividends declared and the physical condition
of the property allowed to deteriorate.

On the other hand, the accountant may find that the
records accurately reflect the true condition or facts for
which they stand, but, nevertheless, cannot be relied upon
for investment and future successful management, because
the facts themsclves are exceptional, {luctuating, ot of tem-
porary duration. The large volume of profits may be due
{o a sudden boom in selling prices, or to an exceptional
bargain in the purchase of raw material. The splendid
showing of gross earnings may be due to abnormal con-
ditions or to a temporary monopoly which competition or
public policy may bring to an untimely end. The phe-
nomenally low record of operating expenses may be due
to the failure to provide for depreciation and maintenance,
or because the expenditures for maintenance were charged
to capital account instead of to operating expenses. The
large income balance may have resulted from the revenue
derived from other securities owned or the manipulation
of the securities of subsidiary companies, instead of from
operation of the business, and the surplus shown or divi-
dends paid may not have been earned.

In short, the accountant must go behind the books and
study the business which they record; and he must look
yet again and study the men behind the business. In the
world of accounts he is at once industrial expert and
physiognomist, reporter and detective, historian and
prophet. He deals with the book equation, the business
equation, the personal equation. He must know records,
things, men. He may ascertain that the only valuable
asset of a corporation is future expectation or good will,
or that the one productive factor in the business is the un-
tiring genius of a manager who conquers all obstacles;
that he is a “Napoleon” of the business under his control,
vet his organization is such that should he sever his con-
nection the business would be embarrassed.

The accountant must be a student of markets, of bank-
ing, of investment. He knows that capital competes with
capital for safe investment, and that whatever strengthens
the security lowers the rate upon the loan and thereby in-
creases the margin of profit for dividends.

The movements of the market, the opinions of the in-
vestor, the requirements of the banker, the interests of the
business managed, as well as the character of the latter,
must receive the accountant’s close study.

The accountant should know something of law—com-
nmercial law, corporation law, the law of ultra vires, the law
of contracts, tax laws, franchise laws, constitutional law
relating to legislative powers and the rights of property—
and he must know something of the validity of legal in-
struments and the validity of titles. Take municipal in-
vestments. Municipal bonds are amply secured, as they
ordinarily do not exceed from 1 per cent to 10 per cent of
the assessed valuation of the taxable property of the city,
county, village or school district which issue them. The
danger is in the validity of the bond issues. The average
State Legislature is called upon biennially to pass a score
or more of local “curative acts” to validate and legalize the
hond issues or other financial acts of certain cities, counties,
townships, villages and school districts, whose officers
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acted in ignorance or careless non-compliance with the
laws. As a student of tax laws, the accountant should
know not only the laws which exist, but those which ought
to exist for the best interests of business and property. He
should know enough of constitutional and franchise law
to know whether the charter of the company for whom he
is acting has a copper-bottomed exclusive franchise or
merely a license which hangs on the whims or caprices ol
the public and its chosen representatives. Fle should know
enough of corporation law to know whether the company
and its officials arc acting within their legal and charter
powers, and whether the mectings of stockholders and di-
rectors were regularly and properly convened and the min-
utes are in regular form. He should know enough of legal
principles and of popular sentiment to judge whether the
company may be swamped within the year by a vital de-
cision of the courts or by an avalanche of hostile legisla-
tion.

The successful accountant must be a student. not only of
business, but of public affairs and public opinion. Legis-
lation, taxes, franchiscs, public contracts, public improve-
ments, executive policy, political principles, party ascend-
ancy, the press and public sentiment, are all business
factors demanding his study. Fe must be a student of
civilization and its forces. The value of the real cstate
mortgage relies upon the prosperity of the community,
just as the value-of the railroad mortgage depends upon
the volume of transportation business, and both rest upon
population and the progress of civilization. The earning
power and spending power of the public is the most vital
factor in determining the value of any business property,
and is the most important measure of the security of its
stocks and bonds for investment. The prosperity and
progress of the community is the measure of the value of
the business, good will or franchise.

In short, the up-to-date accountant is an economist. He
is a practical working economist. He is to private and cor-
porate finance what the political economist is to public
affairs; and he is more. He deals with the things he studies.
His work is on life’s busy stage, and not on paper only
He deals with material things, instead of theories. e
studies men in place of abstractions. He is an economist
of the inductive school. He handles applied finance and
comes against industry, trade and traffic in the concrete.
He should know the personnel, the physical machinery,
the working methods, the raw material and the finished
products of the mills, mines, mercantile institutions, finan-
cial houses and transportation systems which carry on the
world’s work.

The accountant, like the political economist, should be
a student of economic principles. Both are students of
population trend, of inventions and processes, of soil and
climate, of crops and bank deposits, of milling and mining,
of trade and transportation. But the one is a student of
the facts and principles of economics in order to produce
literature, the other to produce interest payments and divi-
dends. The study of the one results in intellectual inspira-
tion and training, of the other in wages, products and bills
receivable. The mission of the one is educational, of the
other industrial and commercial. The goal of the political
economist is culture, of the accountant work and wealth.
The political economist is the accountant in the field of
literature. The accountant is the economist in the world
of finance.

The Old World has given us great economists and great
accountants: but New World conditions cannot blindly
accept either. Turopean conditions are crystallized into
hard and fast customs, fixed by class distinctions and hard-
ened into ruts. American conditions are influx. Our
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civilization is fluid. The prairie dog village of yesterday is
to-day’s metropolis. The Indian trail has become a trans-
continental traffic route. The Great American Desert has
been converted into the bread basket of the universe. Con-
sequently, American values rest on a different basis from
European values. European values rest on the past;
American values upon the future. The value of a real
estate site depends upon what the population around it is
going to be to-morrow. The value of a franchise or of a
railroad bond depends upon to-morrow’s human tide and
trafic. The European accountant may find it sufficient to
deal with the facts of to-day and the records of yesterday;
but the American accountant must consider not only yes-
terday and to-day, but, most of all, the promises and ex-
pectations of to-morrow. He must study business ex-
pectancy, as the underwriter studies life expectancy. He
must deal with prophecy as well as with history. He must
not only dig in the mold of the past, but draw aside the
veil of the future. The American accountant has greater
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problems to solve than the European accountant. He
should become more expert, for the conditions are more
diversified and the laws governing corporations are not
as rigid in America as in European countries.

It is apparent from the foregoing that the accountant
has a field and a mission worthy of his ambition in this day
of trusts, mergers, great combinations and a tendency to
overcapitalize and inflate values and promote schemes
simply for the benefit of the promoters. Wherever in the
world there is credit that requires security, wherever there
is work that needs direction, wherever there is capital that
needs investment, there the accountant has a field and a
mission.  What the architect is to the builder, what the
lawyer is to the client, what the physician is to the patient,
what the priest is to the parishioner, what the trainer is to
the aspirant for honors—that may the up-to-date account-
ant be to the business with dividends to meet, to the
capitalist who seeks investment, to the employer with
wages to pay, to the business man in straits, to the am-
bitious moneymaker without expert training whatever in
his financial field.

Show me the manager who is not in sympathy with an
up-to-date system of accounting, and who does not make
a careful comparison and analysis of the statistics that enter
into the expense and revenue accounts, and I will show you
a failure.
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From the Conductor to the Bank; with the Passenger
Earnings of the Twin City Rapid Transit Company

The Twin City Rapid Transit Company maintains, on its
system, eight stations, and at each station there is a day and
a night clerk. The conductors settle with the station clerks
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for the amount of cash called for by their respective trip
sheets at the end of each relief. (See form 1).

The transfers and tickets are turned in in special en-
velopes at the end of each trip. (See form 2.) These
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transfers and tickets are not handled by the station clerks,
but go directly to the auditor of receipts. The station clerk
receipts for the amount of cash called for on the conductor’s
trip sheet and does not attempt to verify, in any manner,
this amount with the actual amount that he should turn in.
The money is rolled in
packages by the clerks,
cach denomination be-
ing separate and each
package marked with
the name of clerk who
- handles. A collector

calls at each station
i several times a day,
taking the cash from
the clerk, giving a re-
ceipt for the money,
which is taken directly
to the office of the as-
sistant treasurer.
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sheets especially ruled (form 5). The total of these sheets
should agree with the total cash delivered to the collectors.
The listing sheets, together with the trip sheets, are sent
directly to the office of the auditor of receipts. The regis-
ters used are stationary, affixed to the end of the car. The
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station master makes a report at the beginning and close
of each day’s business of the state of cach register of each
car in service, and these are sent directly to the office of the
auditor of receipts. (Sce form 6.)
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The cash reduced to fares plus the tickets should equal
the total of the register, as indicated by the register report
(form 6). In the adjustment, all amounts in excess of the
amount necessary to adjust the total amount required to

The assistant treasurer deposits the total passenger balance the register, Twm City Rapid Transit Co.
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transcript of these adjustments is sent to the assistant treas-
urer by the auditor of receipts, who makes the collection
and refund (form 7). At the close of the month a state-
ment is rendered by the auditor of receipts, and the assistant
treasurer either deposits in the bank or has a voucher
drawn i1 his favor which adjusts the balances of the
overages and refunds with the conductors and leaves the
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amount deposited in the bank to the account of earnings
exactly the same as the total passenger carnings for the
month.

After the auditor of receipts has completed his check and
miade his report (forms 8 and 9) of the earnings and ad-
justments to the assistant treasurer and comptrolier, his
tabulations of the earnings sheets (form 5), together with
the conductor’s trip sheets (form 1) are turned over to the
mileage clerk, who, from the conductor’s trip sheets, com-
putes the mileage and completes the daily report (form 10).

—

Responsibilities of an Accountant

When you consider that Go per cent of the property of
this country is controlled by corporations, that the investor
m the different classes of stock receives an income through
the distribution of dividends on the various classes of
stock, vou can judge something of the duties and respon-
sibilities of an accountant.

While the directors pass on the declaration of dividends,
such a distribution is based upon true exhibits made to the
directors by the accountant. In some cases, the task of
the accountant is comparatively casy. In others, it is com-
plex, especially where the assets are of an exhausting na-
ture, such as mines, lumber lands, etc.

There has within the last decade been a marvelous evo-
lation in the methods of accounting, the same as there has
been in the methods of conducting business, and this has
vroduced a new school of accountants.  Out-of-date meth-
ods of accounting are as injurious to a property as out-of-
date methods in the mechanical department.
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Creation of Reserve Funds

BY H. C. MACKAY,

Comptroller, Milwaukee Railway & Light Company, and President, Street
Railway Accountants’ Association of America.

Through the persevering and painstaking efforts of the
Street Railway Accountants’ Association of America, and
the valuable assistance given by the street railway papers in
presenting the results of their labors, the operating and
accounting departments of the various street railway sys-
tems have been brought into such intimate relations that
the benefits of uniform methods of accounting are very gen-
erally understood and put to practical use. Statistical com-
parisons with other periods and other systems are being
carefully worked out and analyzed, and to this can be at-
tributed many suggestions which have led to improved
methods whereby earnings have been increased or expenses
reduced.,

There is a factor, however, which, up to the present time,
has received very little attention on the part of those en-
trusted with the direction and management of street railway
properties,at least it is rarely shown on theirbalance sheets.
viz., an adequate provision out of income for all deprecia-
tion of way, buildings, machinery, power plants, equip-
ments, etc., and that before anything is set aside for divi-
dends or passed to a surplus account. This is a matter that
should appeal to and be demanded by the investing public,
for, upon it, to a very great extent, does the safety of the
companies’ future depend. Depreciation can be likened to a
mortgage, as it begins to take effect at once, and is always
at work night and day, and no amount of repairs can ever
climinate it. To demonstrate this point, let us assume that
no provision has been made for depreciation of way, but
instead, all repairs have been made as soon as required, the
expense having been charged to operating expenses. The
road has been in operation for, say fifteen years, and during
the past five years one-half of the track and overhead con-
struction has been rebuilt. Now we need only assume that
the road cease operations and it will be apparent that there
is a very great depreciation, in spite of the fact that it was
repaired as soon as necessary, as some of it would require
rebuilding within the coming year, the life of the other
portions being greater, but in every case there would be a
lesser life than is shown by the ledger or new value. Of
course the same rule is applicable, whether operations were
suspended or not, but it serves to better illustrate the con-
ditions of the property and its depreciation.

The ordinary operating or current repairs and expenses
should not be passed to depreciation account, but should
b charged directly to maintenance. Under the conditions
usually existing in large cities, the life of the track will not
exceed ten or twelve years, but for the sake of argument,
we will assume it to be fifteen years, provided necessary
repairs were promptly made, and as a further illustration
we will assume that 10 miles of road were built and
equipped, an equal amount being constructed every year
for fifteen years, making a total mileage of 150 for the sys-
tem. TFrom this time on it becomes necessary (in addition
to making the current repairs) to rebuild at least 10 miles of
track every year in order to retain the original trackage,
and not $1 of this heavy expense should be added to
property account. Experience has shown that the cost of
Keeping up the current repairs to way and rolling stock is
approximately the same as is the depreciation in these de-
partments. .

True costs and profits cannot be shown until provision
hasbeenmade for this depreciation,and this shouldbe done
by charging, monthly, as a deduction from income, a sum
sufficient to cover same; the credit passing to a reserve
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account, this in turn to be charged with the renewal or re-
placement. The effect of this method is to distribute over
a longer period of time (the period during which the de-
preciation is going on) an amount sufficient to take care
of the renewals, as it becomes necessary to make them. As
to what constitutes a sufficient amount no set rule can be
given, as it depends upon so many factors, such as the char-
acter of the construction, weight of rail and relative weight
of rolling stock, volume of traffic, frequency and speed, cli-
matic conditions, etc., but each company should deter-
mine from a careful and conservative investigation of all
the factors the probable life of all its property. In general, |
would say that the amount set aside for this purpose should
be sufficient, together with the amount expended in ordinary
or current repairs, to leave the property in as good or better
condition at the end of each year during a long period of
vears, as at the beginning of any year, without increasing
the capital account, except for actual additional equipment.
track or property. The serious mistake made by most prop-
erties of this kind is owing to the fact that for several years
after a property is newly constructed and put in operation,
there is very little evidence of wear, and therefore an in-
sufficient amount provided to make good the wear that com-
mences in all departments from the time the first wheel is
turned over.

Provision should likewise be made for the contingent
liability of claims for injuries and damages, a liability which
no road is free from, as the possibility of a serious and ex-
pensive accident is ever present, as is usually the unsettled
claim.

A reserve should also be created to cover all uninsured
fire losses. For the reason that the liability of a total loss
on any risk is considered small, and there being fair chances
of a considerable salvage in case of any loss, it is customary
to cover an insurable property from 8o per cent to 9o per
cent of its sound value. Tt will therefore be apparent that
there is a contingent liability of no small amount which
provision should be made for, as before mentioned. Not
only should these reserves be created, but an amount equiv-
alent should be invested in safe interest-bearing securities
and placed in a trust fund in such a manner that they are
not assignable to any other use. A further safeguard, par-
ticularly applicable to all systems operating under -limited
franchises is a provision for a sinking fund, to guarantee
the return of the amount invested by all bond and stock-
holders.

Looking at the question of accounting from the stand-
point of an investor (and by investor I refer to one who is
locking for a safe and permanent investment upon which
will be realized a fair return in interest, and 100 per cent
of the principal, if required), the question of stability
is of the first importance, and I have endeavored to show
the absolute necessity of making provisions for such mat-
ters as are sure to present themselves sooner or later. As a
general proposition it is sooner than desired.

There is no doubt but that the street railways of this
country are paying now more than their proportionate
taxes, and yet we see on every hand the evidences of at-
tempts to compel them to shoulder many additional bur-
dens, by either an increase in property valuation or rate, or
by indirect taxation, such as additional charges for street
paving, street lighting, street sprinkling, snow and ice re-
moval, car licenses, gratuitous transportation of city em-
ployees, etc. This agitation is due, to a great extent, to the
erroneous and misleading methods of accounting which
have largely prevailed, and which still to a large extent
exist. Methods which seem to have been devised for the
promoters’ interests, and from which statements have been
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presented of excessive and likewise incorrect net carn-
ings, and, in the writer’s opinion, the cry of municipal
ownership is largely due to this same cause, and would not
have been given the same support and serious considera-
tion by the thinking public had it not been for this reason.

—  ————
Meeting of the Street Railway Accountants Association

Notice has been issued by W. B. Brockway, secretary
and treasurer of the Strect Railway Accountants’ Associa-
tion, for the mecting of the sixth annual convention of the
association at Detroit, beginning October 8. The head-
quarters of the associaiion during the meeting will be at
the Hotel Cadillac, and the convention will be held at the
samc tinie as the annual gathering of the American Street
Railway Association. An interesting programme is be-
ing prepared, and scveral papers have already been prom-
ised by members of the organization, so that an instructive
and interesting meeting is assured.

Mr. Brockway reports that the association has gaincid
in membership during the last year and that it is morc
representative in its character and membership than cver
before. In view of the interest that is being taken in the
organization’s work it is probable that the meeting will e
very largely attended.

*+Pr

The compilation of statistics is expensive, but you will
find that the keynotc of success with our modern mercan-
tile, manufacturing or transportation companies is an ac-
curate knowledge of statistics; especially is this truc with
our up-to-date methods of street railway opcration, where
the items that enter into the cost of operation are so num-
erous and varied.

A successful manager, by an analysis of his accounts, cs-
iablishes not only the data for his future advancement, but
ti-c basis of an increased revenuc with a minimum of ex-
pense.

As a practical illustration of the nccessity of careful
scrutiny on the part of an accountant, I quote the following
from the II"all Street Journal of March 26, 1902:

Among the assets was one entitled “Bonds and Stocks Owned,”
being a total of $2,347,364. The composition of this item was ap-
parently as follows:

Evansville & Ind. stock (par value)........ ... ... ... 2,000,000
Miscellaneous stocks. ..ot iiiiiiiiiii i 133,500
West: Jackson Hill st0cK: sesm:mime e nsmmamsm: sz dsmis 134,050

Evansville & Indianapolis stock, therefore, is taken at par and
so carried as an asset. This company has not earned a surplus
over its charges since 1893, and last year thc deficit as stated in the
income account was over $86,000. It is fair to say, therefore, that
the stock is practically worthless, and it is very obvious that the
assets of the Evansville & Terre Haute Company are over-
stated in the balance sheet to the extent that Evansville & Indian-
apolis stock is overvalued at par. If we assume that the stock is
worth 10 cents on the dollar, Evansville & Terre Haute Company
should write off at least $1,800,000 from the value of its assets in
order to exhibit the true condition of the property.

The total profit and loss surplus on June 30 last, was $1,475,000,
so that if the company were to write down its holdings of Evans-
ville & Indianapolis stock, to represent its actual valuc, it would
show a deficit to profit and loss of about $300,000. This in itsclf
would be a very good reason for suspending dividends on the
stock.

No doubt the carrying of the stock on the books at par is the
matter to which reference has been made as constituting “irrcgu-
larity.”  The stock has been so carried for many years, con-
sequently there is nothing new in the situation from this point of
view. It is, however, clear that kefore paying any more dividends
the managcment ought to write down its assets something ap-
proaching their proper value,
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NOTICE.

Papers and corrcspondence on all subjects of practical intercst
to onr readers arc cordially invited. Our columns are alwaysiopcn
for the discussion of problems of operation, construction, enguiecr-
ing, accounting, finance and invention. )

Special effort will be made to answer [J.rompfly, and without
charge, any reasonable request for information which may ba.re-
ceived from our readers and advertisers, answers being given
through the colwmns of the JOURNAL when of gencral interest,
otherwise by letter.

Strect Railway news and all information regarding changes of
officers, new equipment, extcnsions, financial changes, ctc., will be
grcatly appreciated for use in our news columnns. )

All matters intended for publication in the curvent issucs miist
be received at our office not later than Wednesday of each wcek.

Address all communications to.

The Strect Railway Publishing Co.,
Engineering Building, 114 Libcrty Street, New York.

This number of the STREET RATLWAY JOURNAL is issued
from our new offices, which are much more commodious
and better adapted in every way to our requirements.
Friends who have visited us in our former quarters need
not be told that we had outgrown the space available at the
old site. Fortunately the change of location is a very
slight one in point of distance, as our new offices are in the
building adjoining the one formerly occupied. We are
now occupying much more extensive and luxurious rooms,
comprising the tenth floor of the new Engineering Build-
ing, 114 Liberty Street.
New York Harbor, and a cordial invitation is extended to
our friends wlien in New York to come and enjoy this view
with us. Tt is needless to say that with our more com-

The editorial rooms overlook

modious offices we shall be enabled to continue satisfac-
torily the increasing .work necessitated by the growth of
the paper, and the inspiration of our surroundings, we
hope, will be evidenced in these pages.
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What will be the result of Mr. Yerkes’ effort to introduce
American ideas on the question of charging a uniform rate
of fare into the management of London traction proper-
ties? The extensive network of lines which will come di-
rectly under his control will enable him to make a fair test
of his plan, and with the superior service that his new
equipment ought to insure he may induce enough patrons
to select his lines to enable him gradually to overcome the
deep-scated prejudice that now exists against this method.

Experienced managers not only in London,but through-
out Great Britain, do not regard the innovation with favor.
This feeling is not confined to any particular class, but is
shared by those interested with the management of mu-
nicipal systems, as well as those operated by private capi-
tal. John Young, of Glasgow, for instance, who will be
accepted as a representative municipal manager, advised
the corporation in his last official report against adopting
a uniform rate, although in the same document he advo-
cated graded fares and a very cheap rate during the hours
most workingmen use the cars and also for short distances.

We present in the current issue an important paper on
train resistances by W. J. Davis, Jr., together with com-
ments upon it by Dr. John Lundie, S. T. Dodd, Dr. Louis
Bell and H. V. Wille. The matter is of so great importance,
in view of the present tendency toward high-speed electric
railways, as to be well worth the fullest possible discussion.

The formulae given by Mr. Davis are based on experi-
mental runs made on the Buffalo & Lockport road, and
are the first, so far as we are aware, made on a modern
electric road at high speed and under approximately serv-
ice conditicns. The results derived are very striking and
of so ominous a character as to invite the most searching
examination. In brief, they indicate about double the
total train resistance found by other recent experimenters
and revert more nearly to the early values obtained at
various times upon steam roads.

Al the old formula for train resistance consisted sub-
stantially of a constant term mainly due to axle friction, a
term in [’, chargeable mainly to miscellaneous track re-
sistances, and a term in [7* intended to take account of the
air resistance. These were based on experimental results
at rather moderate speeds,andwere current formany years.
Somewhat less than twenty years ago runs at high speed
had become common enough to afford some evidence that
trains actually ran more easily at these higher speeds than
the formuleae would indicate, and a dozen years since O. T.
Crosby, in doing the preliminary work for the Weems
high-speed project, made an elaborate series of experi-
ments which resulted in the conclusion that the relation
between tractive effort and speed was a linear one, and
that the term in 772 must be abandoned. More recently
other workers, notably Sinclair, Barnes and Vauclain,
working on steam railways, came to a similar conclusion.
It is therefore somewhat surprising to find the first tests
on a fast electric line showing not only a term in /7%, but
one large enough to demand double the tractive effort
previously assumed.

This situation requires explanation. Mr. Davis’ for-
mula, it should be understood, is not derived from direct
measurement of the tractive effort, but was obtained from
coasting tests and an independent determination of the
head air pressure measured by the deflection of a hinged
shield on the front of the locomotive. If it be correct, it
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shows very plainly that light single cars cannot be op-
erated electrically at speeds approaching 100 miles per
hour except by the application of an amount of power
which is substantially out of the question, and that even
trains at such speeds will require enormous energy; so
much as to be of very dubious commercial practicability.
If it be incorrect, the error should be investigated at the
carliest possible moment; and while the expert opinions
which we publish are decidedly against its validity, there
is every reason to assume that Mr. Davis’ work was care-
fully done. Moreover, the discrepancy is so great as to
indicate either that some one is shockingly in the wrong
or that there is a real and great difference between the
power required by an electrically driven train and that
taken by ordinary locomotives doing substantially the

same work.
% * *

Certain it is that trains on ordinary railways have on
divers occasions given in a calm and on level track ton-
nage coefficients at great speeds markedly less than would
bergiven by Mr. Davis’ formula. For example, a train
weighing 347 tons was driven a few years since at the rate
of 86 miles per hour on the North-Eastern Railway (Eng-
land) with the expenditure of 1068 horse-power measured
directly by indicator cards. This amounts to 13.4 Ibs. per
ton, while Mr. Davis’ formula on its most favorable show-
ing would give a little over 30 1bs. per ton under similar
circumstances. In fact, Mr. Davis’ assumed value of jour-
nal and track friction amounts to more than the total re-
sistance found in these tests. Ts this difference a real one,
and, if so, to what conceivable cause can it be attributed?
Tt is worth noting in this connection that Dr. Lundie’s
formula gives likewise values larger than those obtained
from locomotives. If there is any constitutional disability
in electric traction, which seems scarcely possible, it should
certainly be investigated. We feel, with Dr. TLundie, that
all possible light should be thrown on such experiments,
and that it cannot be done too quickly. When the Zossen
tests are made public we must expect a most valuable fund
of information, but meanwhile we republish the prelimi-
nary tests with whirling bodies as throwing some light on

the situation.
* * *

Truth to tell, there is wonderfully little known about the
exact nature of the air resistance to a moving train—far
less than is known about it in the case of projectiles—
thanks to the masterly work of Bashforth and others. It
is very clear that comparatively small changes of shape in
the moving front change the resistance very greatly, but
just how this is effected is at present unknown. Under
certain circumstances, too, there are powerful inrushing
currents at the sides of a train, but we are ignorant of their
real source and significance.

In view of the great discrepancies which exist we are
disposed to give considerable weight to the suggestions
made by our contributors, that it would be well to obtain
values of the train resistance anew, and by independent
methods, not involving the same quantities experimentally
as those used by Mr. Davis. The rate of speed decrement
in a coasting train is a thing rather sensitive to disturbing
causes, and it seems as though a more direct measurement
of tractive effort would be desirable and preferable. Tt
would not take a large braking effort in the motors, such
as might be due even to residual magnetism, to introduce
a spurious term in /7% into results obtained by coasting,
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and, as Dr. Lundie points out, wind pressure obtained by
deflecting shields seems to involve a good many unknown
factors.

* * *

Not only are fuller experiments desirable for obtaining
the net tractive resistance, but for learning the extent to
which remedies for air resistance may be applied by
shaping the front and smoothing the contour of the train.
The Zossen experiments, as well as the earlier ones of
Crosby, show a chance of great reduction in pressures by
adroit shaping of the locomotive front. Another thing
that needs investigation is the effect of length of train on
resistance. Has a train, like a steamship, certain critical
speeds at which driving becomes relatively easy and others
at which a small increment of speed demands a large in-
crement of power? The existence of such a condition
would account for many discrepancies otherwise very diffi-
cult to explain.

The fact is, that the very disquieting results obtained hy
Mr. Davis have reopened the question of high-speed train
resistance in itshroadest aspectsandindicate theimmediate
necessity for an investigation fuller and more searching
than anything yet attempted. Tt would be of great value
to the engineering world if the train resistances obtained
in the Zossen experimental runs could be made public at
an early date, for they would throw a deal of light upon
the matter and would at least furnish data for directing
further investigations. The demand for high-speed elec-
tric roads is steadily growing, and if no unforeseen ob-
stacles are interposed we look for great developments
along this line within the next decade. Tf the values of the
train resistances are such as to set a close limitation on
practicable speeds, it is of the utmost importance to know
it at once. The subject is of so great moment that we hope
for the fullest discussion of it on the part of those who have
available data that can be of use.

Tt is seldom that a greater disregard is shown for facts
than was found in daily press reports of the strike of the
firemen on the Chicago City Railway last week. Evidently
the reporters realized that, as a news feature, the event
would hecome commonplace should it become known that
only six men were on a strike, so they increased this num-
ber to suit themselves, each one being guided solely by his
sense of what was necessary to make a good story. In like
manner other facts regarding the settlement were polished
up or deliberately misstated to make it appear that the
company had been badly beaten, a version that was given
doubtless because such a result would be acceptable to a
certain proportion of their readers. The actual history of
the affair is given in our news columns. Briefly, two fire-
men in one of the power houses became indifferent in their
work and so unfriendly in their attitude toward their em-
ployers that they were discharged in the interests of good
service and good discipline. As a result, six of their com-
panions struck, and the coal teamsters’ union refused to
haul coal. This, under the circumstances, was the most
serious aspect of the situation. After a conference the
union representatives virtually admitted that the manage-
ment was right in its position and agreed that the men who
caused the trouble should not be reinstated, and as this
was the only point at issue in the strike it is hard to see
where the victory comes in. The advocates of management
of street railways by labor unions and walking delegates
made a serious mistake, and they now realize it.
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The Management of Men

Street railway management consists primarily of two
things, the management of employees and the manage-
ment of machinery and equipment. Great as has been the
change in motive power and equipment of American street
railways the last fifteen years, the change in the method
of dealing with employees and in the employees themselves
have in most cases been cqually as great. During the trans-
ition period from horse to mechanical traction the engi-
neering problems overshadowed all else in the manage-
ment of a road, and the handling of employees was often
given a secondary place or left to continue under the same
old methods in vogue in horse car days. The last five
vears, however, have seen considerable steady improve-
ment all along the line in this respect, as noted from time
to time in these columns, and the attention given to the
improvements in the operating department is as earncst
as that given to the engineering branches in the more
progressive companies. It requires a higher order of in-
telligence to drive a high-speed electric car thau it does to
drive a mule team, and it takes a more active and able-
bodied man on the rear platform to collect fares on a go-ft.
car running 1o miles an hour than on a 12-it. horse car
traveling at 6 miles an hour. To be sure, many horse car
employees have held over to the present time, but they are
better men than they were in horse car days, for they have
grown to their new positions along with the advancement
of the industry.

Looking over the whole field, it is a pleasure to note the
general tendency to adopt plans intended to make employ-
ment in street railway service more desirable and to securc
and hold a better class of men in the service. We doubt it
any of our roads realize the extent or the variety of forms
these efforts toward improvement of employeess is taking
the country over. A recapitulation of some of the more
noteworthy points will be profitable at this time.

While the rate of wages paid to conductors and motor-
men is not by any means the only criterion of the desira-
bility of a position, it is, nevertheless, one of the important
factors, and a perusal of our news columns the last two
years shows that with the prosperous times many com-
panies which did not formerly pay high wages increased
the rate per hour.

The rate of pay is, however, not so important as the
actual wages a man can make with the assignment of runs
the company offers him. The regular men who put in full
time can always make good wages; the extras and trippers
may not fare so well unless considerable skill and judg-
ment is used in making assignments of runs. To give the
extra men a chance to make good wages is one of the
vexatious problems the progressive superintendent of to-
day has to solve. A constantly shifting extra list has a
most pernicious influence on the service, giving rise not
only to accidents because of the employment of inexperi-
enced men, but also to a general lowering of the standard
of efficiency and discipline. Not only justice, but good
service, demand that extra men should be able to make
fair wages in order that the good men may be retained. A
large extra list is often necessary to take care of traffic on
special occasions, and the army of trippers required to take
care of the crowds during the morning and evening rush
hours must also be provided for, TTow to supply sufficient
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work all the time for this list of trippers and extras is
the problem. It is manifest that in order to provide this
work time must be taken from the regular runs in some
way and distributed among the extras. This, of course,
means, in the first place, that on ordinary days the length
of the regular runs must be kept down considerably below
the maximum number of hours a man could possibly work.
When the regulars ask for days off, of course, the extras
can be given that muchmorework. In some cities the regu-
lars ask to get off frequently enough to provide for the
extras fairly well. There is considerable difference in dif-
ferent citics in this respect. As a regular system is better
than a hit-and-miss plan, some companies have made it a
rule, with the acquiescence of the men, to give the regulars
a day off every seventh or cighth day (days of special
crowds always excepted). This provides a definite amount
of work for the extras and often avoids dissatisfaction and
disappointment arising from an indefinite understanding
as to the days that regular men can get off. [t has the fur-
ther advantage that it compels some of the regulars that
arc not in the habit f taking days off out of the rut of
every-day work. It is believed, with reason, by the com-
panies adopting this practice, that better service and more
alert attention to business can be secured by making it
convenient or compulsory for the men to take regular days
of rest rather than have them taking days off at irregular
times. Another plan sometimes adopted to help even up
wages and compensate for the uadesirable features of
some of the broken-up runs is to give a bonus to the men
having runs which do not foot up many hours in a day
and which are especially hard for the man assigned to
them on account of the intermittent character of the work.

Assuming that matters arc arranged so that all the men,
extras included, can make good wages, the attractiveness
of the service depends next on the justness of the pro-
motions and discipline and the personality of the officers
and foremen with whom the men come most closely in
contact. In regard to the latter, a man occupying a high
position in the management of one of our largest street
railway svstems, in looking over the history of the com-
pany for the last fifteen years, remarked, concerning a
strike of a number of years ago: “That could have been
avoided with a superintendent less harsh in the manage-
ment of men.” While firmness is absolutely essential, it is
now generally admitted that some of the harsh treatment
of former horse car days will never succeed with the in-
telligent conductors and motormen of to-day. Self-respect-
ing men of the kind the company wants must also be re-
spected by the management. The personal element enters
largly into any business, and the successful manager real-
izes this is especially true in regard to the superintendents
and foremen who come into direct contact with the em-
plovees.

Tt is a striking indication in the change of methods men-
tioned at the beginning of this article as having taken
place during the last fifteen years that long suspensions
for carelessness or for breaking the rules are now almost
unknown. Indeed, suspensions of all kinds have been
abolished as a means of discipline on many roads on the
theory that if a man will not improve by being repri-
manded by the superintendent he is not a desirable kind of
a man, and that an enforced idleness of ten, twenty or
thirty days will not do him any good, and may do him or
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his family considerable harm. This brings us to the con-
sideration of the various plans of disciplining and pro-
moting employees that have been adopted to take the
place of fines and suspensions. One of the first steps away
from the suspension policy was the Brown system, now
well known and adopted by the majority of the steam rail-
roads of the United States, as well as by a number of the
street railways, and described, in its several modifications,
in recent issues of this paper. The original Brown system
has been so modified in most cases, however, that it now
represents a more radical change from old ideas than was
probably ever contemplated by the originator of the sys-
tem. Another radical innovation is the change from the
usual seniority plan of promotion to the percentage sys-
tem of rating and promoting men, which is used on at
least three electric roads in the United States to our knowl-
cdge, and possibly on others. In brief, under this scheme
each man is given a certain percentage to his credit when
he enters the service. For creditable acts a certain amount
is added to this percentage, while for breaking of the rules
a certain amount is deducted. Promotions to better runs
are not made by seniority in service, but entirely according
to a man’s percentage as compared to other men on the
list. Other thingsbeing equal,however,the older men in the
service have the advantage, as a certain per cent is added
to each man’s record each month. Every month runs are
reapportioned among the men. The men having the high-
est percentages are given their choice of runs according
to their relative rank. The older men stand the best chance
because of the amount added each month to their record
if their behavior i1s good, but a good new man will soon
outdistance a less efficient employee who has been in the
service longer.

The merit system of promotion is doubtless the ideal
oneé in theory, as it advances men entirely according to
their merit, combined with their age and experience in the
service, That more roads have not adopted it is due partly
to the fact that it is not generally understood among man-
agers the country over, partly to a fear that the employees
will not take kindly to it (although they apparently do
wherever it has been tried) and partly to a fear that the
management cannot administer the system in perfect fair-
ness to the men; or, in other words, that the management
will fail to receive, in many instances, reports of what the
men are doing and that a system of marking based on the
reports received would not be just or would be so open to
criticism by the men as to tend to a contempt of the sys-
tem because of the incompleteness of the reports. As said
before, these objections do not seem to hold on the roads
using the system. Of course, much depends on the man-
ager and the manner of marking, but the same can be said
of the way any kind of a system is administered. All ad-
mit that the promotion by seniority of service pure and
simple pays but little premium on good behavior, but since
it is the plan that is commonly used, its defects are prob-
ably not considered as inuch as those of any new system.

Many roads which have not gone so far as to adopt the
merit system of rating and promotion, as just outlined,
have adopted a system of ranking, which is a step in the
same direction, though not going so far. In some cases
the assignment of poor runs lower down on the list follows
breaking of rules or misconduct for which a man would be
given demerit marks under the merit system or suspended
under the old methods. As the effect of demerit marks
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with the merit system is to put a man lower on the list of
runs next month if he has not credits to counteract them,
the ultimate effect of the two plans is practically the same
except that meritorious acts receive positive credit under
the merit system which they do not in the latter system
mentioned. Several roads keep a merit system of mark-
ing, but do not use the percentages standing opposite each
man’s name as a basis of promotion. In these cases the
record is kept for its moral effect on the men, and promo-
tions are made by seniority of service as usual. This is in
fact the Brown system. The exact methods of keeping the
records differ, some companies keeping simply a record of
acts without figures, others keeping percentages opposite
each man’s name. It is argued by those who promote ac-
cording to the percentage merit system that there is no use
in keeping such a percentage record unless theman has the
positive inducement of securing better runs to spur him on
to keep his percentage high. While there is,0f course, some
truth in this, it is also undoubtedly true that when a per-
centage record is kept, even though it is not used in pro-
moting, it stimulates competition among the men to make
good records. Few men worth having like to know that
poor records stand against their names. It has been found
as a practical fact that the starting of such a percentage
record has a very beneficial effect, even if promotions to
better runs are not made according to it. Of course, there
are no suspensions under any of these percentage merit
systems.

As to the publicity of records and announcements of
credits or demerits, the companies using the merit system
differ. Omne method is to announce this to the men di-
rectly interested only by a private letter. Another is to an-
nounce credit or demerit marks awarded by a bulletin, in
which case one plan is to publish the names in connection
with such bulletins and another is to withhold the names,
giving only circumstances and the amount of credit or de-
merit given. Sometimes the mere announcement is made
without comment. There are, however, those that believe
these bulletins afford an excellent means for calling atten-
tion of trainmen to special difficulties or infractions of rules
that extra care is needed to avoid, and also to commend
meritorious acts before a man’s fellow workman and give
the man pride in special achievement. Although it is a
common saying that a laborer is paid to do his best and
should not be paid extra for doing better than his fellow
workman, the merit system of promotions and the offer-
ing of bonuses for especially good service and freedom
from accidents is really in accordance with the principles
everywhere prevailing in the world of trade where conmpe-
tition enters. The world will probably always be divided
on the question of whether competition is right and
whether one man should receive more than his fellow
workman for doing more or better work; the fact remains
that there is naturally a constant though sometimes artifi-
cially arrested tendency to pay a premium on good worlk,
and this tendency is making itself felt in strcet railway
management, not only as exhibited in the merit system and
its modifications, but in the offering of additional pay or
other inducements to those having records free from acci-
dents. Most of these plans have yielded very gratifying
results to those superiniendents trying them, and are liked
by the best class of men.

[n reviewing the improvements in the management of
ciployees, we shonld not omit to mention the clubs and
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club rooms which are being fitted up by street railway com-
panies all over the country and which are coming to be so
much of a matter of course in street railway men’s lives as
to cease to be matters of comment.

In the foregoing summary of the most notable points of
change and progress of the management of street railway
employees for the last few years it is evident that there is
a great variety of opinion on many of these problems. On
one point, however, all successful managers of men agree,
and the manager is most successful who confines himself
most closely to it; namely, that absolute justness and fair-
ness must prevail in every act concerning an employee,and
that the employee must be made to feel that this is the
case. The moment a man considers that he is being treated
unfairly, that his position and promotion depend on some-
thing besides his industry, care and ability, discipline goes
to the winds. Combine with justness, kindness, and, as far
as possible, a personal acquaintance with and interest in
every employee, and experience has demonstrated that the
foundations of successful management have been laid.

__‘”W

The General Electric Report.

The tenth annual report of the General Electric Com-
pany was published last week, covering the year ended
Jan. 31, 1902. In spite of the fact that it was quite
generally understood that a very tavorable showing would
be made, the document created a profound impression in
financial and electrical circles. That the company has en-
joyed a season of unprecedented prosperity is amply dem-
onstrated by the fact that during the year about 160,000
separate orders were received in addition to contract work,
an average of 528 per day, and that the total sales billed
to customers during the same period amounted to $32,-
338,036.64, upon which a profit of $7,083,914.64 is re-
ported. This splendid record should be a source of grati-
fication to everyone interested in electrical industries, as it
affords convincing proof of the vitality, stability and re-
markable development of the business.

As a financial statement the report is a masterpiece. The
present document is the culmination of the policy that has
been followed by the General Electric Company during the
last five years, and to appreciate fully its significance and
the phenomenal growth which it records it should be con-
sidered in conjunction with those that have immediately
preceded it. I’robably the most noteworthy feature of
these reports is the insight they afford into the actual con-
dition of the business, the methods employed and the pol-
icy adopted. The same frankness characterizes all state-
ments pertaining to the financial affairs of the company as
is displayed in the records of the manufacturing and selling
branches of the business. For instance, in the list of assets
the value of the patents, franchises and good will of the
company is continued at $2,000,000, the same as last year,
allowing the writing off of $452,072.14; and the account
representing investment in factory plants is similarly
treated, the value to-day being placed at $4,000,000, which
is practically the same as was carried on the books in 1893,
although many improvements and additions have been
added. To offset depreciation in this property during the
intervening nine years there has been written off $7,817,-
881.11. Probably the best example of the conservatism
that has marked the policy of the company is shown in the
statement that as a result of a careful examination of securi-
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ties held it was found advisable to make a net increase of
$2,057,685.07 in their total book values. An idea of the
manner in which the company has regulated the book
values placed upon the securities which it holds is shown in
the result of sales of some of these securities during the
last year. Their total par value was $2,090,918, and they
were carried on the books at a value of $1,244,102.43, but
during the last year they were sold for $2,182,687.20, show-
ing an actual profit of $938,584.77 based on the company’s
valuation. On the other hand, 1t is a matter of interest to
note that the company has no outstanding notes and that
there is no paper bearing the company’s endorsement or
guarantee under discount. It is mentioned incidentally,
but is a matter of considerable importance as throwing
some light on the financial condition of the company, thau
since January, 1895, it has not borrowed any money nor at
any time since that date has its credit been used either by
1ssuing notes, endorsing a customer’s paper for discount
or lending its name in any way. LThe company paid during

‘the year 1n dividends on preterred and common stock and

mterest on debentures $1,997,900.40 and added to surplus
account $8,657,960.01, which 1s equivalent to a dividend of
more than 34 per cent on the present capital stock ot $25,-
242,200.

In the reports of the several departments there are many
items of interest which show the phenomenal growth of the
company's business. These are considered in detail else-
where in this issue, but there are some features that are
worthy of mention here. It is shown that the orders re-
ceived during the year amounted to $34,350,840, as against
$27,909,541 the previous twelve months, while the report
for the year ended Jan. 31, 1895, showed only $12,160,-
119, and that for 1897, $11,170,319. The returns from the
railway department are gratifying. The orders received
included railway motors exceeding 600\,000-hp ca-
pacity. lhe company’s foreign business has shown im-
provement in keeping with the advancement in this coun-
try. Amniong the most notable installations reported during
the year was the entire equipment of the traction system ot
‘T'okyo, Japan,including 3600-kw generators, 250 car equip-
ments and accessory apparatus. Another important order
was for 3000 hp of generators, 4700 hp of rotary converters
and 12,800 hp of railway motors for an electric railway
connecting Milan, Gallarate and Varese, Italy. Lhis road
is now being operated by steam, and the decision to equip
it electrically shows that the trend of opinion abroad, as in
this country, is favorable for electric service in this class of
undertakings. We are assured that the management is
alive to the importance of the interest shown at this time
among American steam railroad managers in electric trac-
tion. The company’s engineers have for some time been
studying problems presented by large terminals and heavy
traffic conditions, and we are assured, as a result of these
investigations, that they are convinced that the present de-
velopment of the art is sufficiently advanced to warrant
them in undertaking to handle heavy passenger traffic with
success. The report calls attention to the perfection at-
tained in the design and construction of apparatus for this
class of work, particularly the transforming and controlling
equipment, and the success that has been enjoyed in the
operation of large systems in the more important cities of
the country as evidence of the advancement already made
in the practical solution of the problems involved.
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New Transportation System for Newecastle-on-Tyne

The city of Newcastle is now supplied with a complete
system of transportation electrically operated. After long
and bitter opposition the Newcastle Town Council suc-
ceeded in the municipalization of the system, but it failed
utterly to come to any working agreement with the old
Newcastle & Gosporth Tramways Company, and when the
latter’s lease expired last year the city was for months
without tramway service. Now, however, the new system
is in operation.

After investigating the claims of cable tramways the
Council, acting on the advice of the late Dr. Hopkinson,
finally decided on an overhead electric system. The plans

i
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building about 12 ft. from the main power house, and has
in connection with it a large store, which is supplied by a
railway track entering the top floor of the building over a
trestle railway, a spur from the Manors station of the Great
Eastern Railway. The boilers, of which there are eight,
were supplied by Messrs. Thomas Beeley & Son, of I1yde,
near Manchester. They are of the Lancashire type, 30
ft. x 8 ft. 6 ins., and are designed for a working pressure
of 160 lbs. The boilers are all furnished with Vicar’s me-
chanical stokers, supplied by the same firm, as well as the
fuel economizers, engines for driving the ash chutes, the
complete installation of steam, feed and blow-off piping,
with valves, etc., steam superheaters, feed-pumps and in-
jector, feed-water heater and other accessories. The short

2000-HP GENERATING UNIT IN NEWCASTLE POWER HOUSE

for the system were carefully prepared and the work has
been conducted under the supervision of B. Hopkinson,
of Hopkinson & Talbot, who acted as consulting engineer,
and A. E. Le Rossignol, who was appointed tramway
engineer and manager early in the proceedings. The ac-
companying illustrations and description of the principal
features of this system give a fair idea of the work that has
been accomplished. The map shows the district served by
the system and the extent of the undertaking.
POWER HOUSE EQUIPMENT

The power house is conveniently situated about half a
mile from the heart of the city. It is a handsome red brick
building and is arranged so as to permit a substantial in-
crease. A plan of the power house and a cross section is
given on the next page. The hoiler house is in a separate

trestle railway is operated by an electric locomotive which
pulls in the coal trucks. These are provided with specially
constructed bottoms on hinges so that the coal is readily
dropped into the bins. The ashes are conveyed out of the
building by small trucks.

In the power house there are at present three main en-
gines and generators. The largest engine is of zooo hp,
supplied by the Wallsend Slipway & Engineering Com-
pany, Ltd., of Newcastle. An excellent view of this engine
is shown, the cut being a reproduction of a photograph
made just after the engine was erected in the Newcastle
station.

These engines are of the vertical inverted direct-acting
three-cylinder triple-expansion type, with cylinders ar-
ranged in line and working on three cranks placed at
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angles of 120 degs. and arranged to work either condens-
g or non-condensing, the normal speed being go r. p. m.
‘The cylinders, 25 ins., 39 ins. and 61 ins. diameter, re-
spectively, by 42 ins. stroke, are steam-jacketed on the
sides, top and bottom with pipe connec-
tions and reducing valves for admitting
high-pressure steam to the high-pressure and
reduced-pressure steam to the mmtermediate
and low-pressure jackets. The jackets are
drained by an efficient arrangement of steam .
traps, a separate trap being fitted for each
jacket, and the whole connected to the hot
well. To the steam inlet branch of the high-
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type, the journals and pins being shrunk into the webs
The valve gearing is of the Corliss type on all the cylinders.
Recesses for the bottom valves are formed in the cylinder
casting

=0

while the top recesses are formed in the cylinder
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pressure cylinder is fitted a steam separator.

The cyvlinders are covered with non-conduct-
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pressure pistons being fitted with packing
rings of the Ramsbottom type and the low
pressure with a Buckley’s patent packing ring. The piston
rods are of steel, with solid cross-head fitted with cast-iron
cuide shoe. The guides are separate and bolted to the
cvlinder standards and are fitted with slippers. The con-
necting rods are of wrought iron with solid double eye at
top, the crankpin bearings being of cast steel lined with
white metal.

The bed-plate is of cast iron of the box girder type with

CROSS SECTION, NEWCASTLE POWER HOUSE

covers, the clearance space being thus reduced to a mini-
mum. The valves themselves are of cast iron with steel
spindles. Ior the high-pressure engine, separate eccen-
trics are fitted for the steam and exhaust valves; the steam
admission valve has a trip gear and is closed by means of
vacuum dash pots; the exhaust valve has a frontage mo-
tion. The intermediate and low pressure engines have one
eccentric each for working both the steam admission and
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PLAN OF NEWCASTLE POWER HOUSE

recesses for the six crankshaft bearings. The bed-plate
is made with closed bottom to retain the oil from the bear-
ings and eccentrics, the troughs being all connected and
drained to a reservoir. The standards are of casr iron, back
and front, and of rectangular box section. The crank-
shaft is of ingot steel, 134 ins. in diameter, and of the built

exhaust valves, which are all positively driven. The eccen-
tric sheaves are of cast iron, the straps being of steel lined
with white metal, while the rods are of forged iron. The
governor for regulating the speed of the engines under or-
dinary working conditions is of the Whitehead type and
works in conjunction with the Corliss valve gear on the
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high-pressure engine, and is driven by chain gearing fromn
the crankshaft. In addition, an indepcndent emergency
governor is also furnished.

The fly-wheel, mounted on the generator shaft, is en-
tirely of cast iron, the hub and arms being formed in two
portions, while the rim is made in segments. The con-
denser is constructed of wrought-iron plates riveted to-
gether with angle-iron flanges, the waterways and ends
being of cast iron and the tubes and tube plates of brass.
The condenser is carried on suitable brackets on the back
standards of the engine. The air pump is worked by means
of levers from the high-pressure engine.

For working non-condensing, a shut-off valve is fitted
in the low-pressure exhaust pipe, and in addition to this an
atmospheric valve is fitted to this pipe, which opens auto-
matically if a given pressure in the condenser is exceeded.
The engine is fitted with a complete system of lubrication,
the oil being pumped into the generator bcarings. DPres-
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The surface condenser is also below the floor line and has
a cooling surface of 2000 sq. ft. Spccial attention has been
given to the methods of governing, and in addition to the
governor which controls the Corliss valves, there is a re-
serve governor which will entirely shut off the steam from
the engine should it ever exceed its proper speed by 20 per
cent. The usual staging and ladders are attached to the
massive cast-iron standards, and suitable oiling devices,
automatic in action, can be easily reached from the staging.
A notable feature about the design of the Corliss valves is
that they can be withdrawn from the back of the engine
for inspection at any time without disturbing the valve
gear. The fly-wheel of each engine is 14 ft. in diameter

and weighs 40 tons.

The three generators, one of 1300 kw and two of 630 kw
eacli, were supplied by the British Westinghouse Electric
Company, Ltd., and are mounted on the shafts of the driv-
ing engincs.

They develop from 500 volts to 550 volts
when running at their normal speed of

about go r. p. m. The fields consist of a
cast-steel ring with pole pieces built up of
soft-steel laminations cast on the inside.
The ring is vertically divided, the halves
being set on guide-plates and fitted with
gear by which they can easily and quickly
be drawn apart by hand, thus providing
ready access to all parts of the machine.
Each pole piece carries a shunt coil and a
scries coil. The coils are machine-wound
on separate formers, which are held in posi-
tion by lugs screwed to the ring casting.
The field is overcompounded to give a rise
of 10 per cent in pressure between no load
and full load. The armature consists of a
core of soft-stecl laminations assembled on
a cast-iron spider and clamped between
cast-steel end-plates. The core is slotted,
and the coils of the drum winding are of
copper strap designed so that they can be
forged to shape and insulated before being
placed in the core slots, where they fall
easily into position and are secured by hard

GENERATING PLANT, WITH 1oco-HP UNIT IN FOREGROUND

sure and vacuum gages, counter and tachometer are
mounted in convenient positions. The generator shaft is
of ingot steel, having a coupling formed at one end for at-
tachment to the engine crankshaft. The generator shaft
bearings are made extra large, and provision is made for
oiling in case the oil pump is put out of action.

The other two engines in the power house were built by
Victor Coates & Company, Ltd., of Belfast, and are each
of 1oco hp. An excellent view is given of this cquip-
ment in the power house. They are of the vertical com-
pound surface condensing type, the cylinders being 22 ins.
and 46 ins. diameter with a 42-in. stroke, and run at a nor-
mal speed of go r. p. m. The steam valves are actuated by
Coates’ special trip gear and the exhaust valve is operated
by a wrist-plate, all the valves being placed in covers at
right angles with the shaft. The steam valves are of the
Corliss type and are controlled by a sensitive high-speed
governor. The crankshaft is of the best stee! and is 12
ins. in diameter, the two cranks being set at an angle of go
degs.  Trour bearings are provided on the bed-plate for
supporting the shaft, which has a coupling at one end to
which is attached the generator shaft. The air pump is
placed at the back of the bed-plate and helow the floor line,
and is worked from the engine by means of rocking levers.

insulating fiber wedges driven into notches
in the upper walls of the core slots. The
commutator is carried on an extension of
the armature spider; it is built of the best materials
and is of ample size for the capacity of the machine.
An important feature in connection with the arma-
ture windings of Westinghouse railway type gen-
erators is the method adopted for securing the per-
fect magnetic balance of a multipolar field and there-
by 1nsuring sparkless and cool running. Additional
cross connections are placed on the armature to connect
certain points of the ordinary winding, which are normally
at equal potentials. A want of balance in the magnetic
field of the machine produces differences of potential he-
tween these points, and instead of the currents so induced
passing by way of the armature windings and brushes,
they pass by way of the additional balancing connections,
which are so arranged that any current passing in them
acts on the machine ficld so as to maintain its uniformity.
Not only is sparkless running secured, but the heavy mag-
netic pull on an armature not exactly concentric with the
field is entirely climinated, and heated bearings and heavy
wear and tear are thereby avoided.

An overhead electric traveling cranc capable of lifting
50 tons, with a separate motor for each motion (three mo-
tors in all), has been installed in the power house by Hig-
ginbottom & Manuock, of Manchester. The centers of
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the side rails upon which the crane runs are 50 ft. apart.
The hoisting crab has steel crab sides, steel wheels, steel
wire lifting ropes, roller bearings in the snatch blocks, with
a separate barrel in the crab for handling light loads, and is
equipped with hand motion for hoisting, traveling and
traversing, so that it can be used even though the electric
current may be off.

The question of supplying circulating water to the sur-
face condensers in the power house was a rather difficult
one, as about 1250 gallons per minute are required. River
water could be had in abundance; but the condensers are
about 1150 ft. horizontally from the quays and about 8o ft.
above high-water level. This led to the installation of a
pumping plant at high-water level about 140 ft. from the
quay side. The contract for this plant was given to Mather
& Platt, Salford Iron Works, Manchester, and
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with automatic release is included with each motor. Be-
sides the motor, however, the pumps are also to be con-
nected to a water turbine actuated by the circulating water
discharge, the motor being thereby relieved of a great part
of its load after the plant is once properly started.

The switchboard was supplied by the British Thomson-
Houston Company and consists of nineteen panels. It is
28 ft.x 7 ft. 6 ins. The panels consist of polished slate 2
ins. thick, black enameled, with the edges beveled % in.
The panels are divided as follows:

One generator panel, 2600 amps.

Two generator panels, 1300 amps. each.

One booster.

One power panel.

One arc-lighting panel.

included two sets of pumps, together with
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their capacity and efficiency are quite excep-
tianal. TFach pump is coupled directly to a
Mather & Platt 50-hp open type 4-pole motor
arranged to run at 700 r. p. m. on a 500-volt
circuit.  Both pump and motor are bolted to a conmmon
bed-plate, the motor spindle being supported by two
ring-lubricated Dbearings. A liquid type starting switch
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PLAN OF CAR HOUSE AT BYKER, SHOWING ARRANGEMENT

OF TRACKS
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black enameled slate slabs on cast-iron columms. All
switches, circuit breakers, wattmeters, ctc., are of DBritish
Thomson-Houston type, and many of the measuring in-
struments are of the Weston and Elliott Brothers illumi-
nated dial type supplied by the British Thomson-Houston
Company, while the Board of Trade panel is fitted with
Elliott Brothers’ special instruments for recording the fall
of potential.
CAR EQUIPMENTS

There are 130 cars in the service, 100 of which are
equipped with British Thomson-IHouston motors and
controllers, and thirty with Westinghouse motors and
controllers. All of them are mounted on Brill trucks.
Tlustrations are given of a single-deck car and a doubie-
decker, both of whiclh types are in common use.

One hundred car bodies were built at the Motherwell
works of Hurst, Nelson & Company, sixty being of the
bogie single-deck vestibule type, having compartments at
each end with an open side and with the front partly open,
the latter being provided with collapsible gates to prevent
the passengers interfering with the motorman. These cars
are fitted with the Garden type of seats, having reversible
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backs, seating accommodation being arranged for twenty-
seven inside the saloon and five in each vestibule, making
a total of thirty-seven. The inside roof is finished in al-
ternate boards of light and dark wood, and the ends and
sides are handsomely paneled in ash with oak frames.
Twenty of the cars are of the single-deck tvpe, mounted
on four-wheeled trucks. The interior finish of these cars is
the same as the double-truckcars, but longitudinal seats are
provided, giving accommodation for thirty passengers.
The remaining twenty cars are of the double-deck type,
mounted on four-wheeled trucks, the seating capacity be-
ing for twenty-four inside and twenty-nine outside. The
staircase is arranged to enable passengers both from the
top and the inside to leave the car without any obstruction,
the controller being placed Dbetween the stair and the
dasher. All the cars have been fitted with the Hurst-Nel-
son sand valve.

The cars just described were furnished with G. E.-58
four-turn motors, and B-3 magnetic blow-out controllers.
The single-deck cars are fitted with the standard British
Thomson-Houston trolley and the double-deck cars with
the standard Dritish Thomson-ITouston top-deck trolley.
The trolley heads are of the Towle type. All the cars have
destination indicators on both ends,and are fitted through-
out with electric bells. The electric bell push-buttons are
distributed both over the inside and the outside of the cars.
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The remaining thirty cars were manufactured by the
DBrush Electrical Engineering Company, Ltd., and are
divided into three types. Somie of them are of the single-
deck bogie type, having a total seating capacity on cross
seats of thirty-six. The length of this car is 37 ft. 4% ins.
over all. There are also some four-wheel single-deck cars
with a total seating capacity of thirty-six on cross seats.
The length of this car is 28 ft. 74 ins. The remaining cars

LARGE CAR FOR HEAVY TRAFFIC

are of the four-wheel double-deck type, having longitudi-
nal seats inside with a capacity of twenty-four and cross
seats on the top with a capacity of thirty-five, making fifty-
nine as the total seating capacity of the car. The length of
this car was 28 ft. 2 ins. All of these cars are finished in
the same general style as those already described and are
equipped with Westinghouse 49-B motors and No. go
controllers.  The 49-B motor is specially designed for city
tramway work and has four poles built up of annealed-
steel stampings cast on the inside of the motor casing,
which forms the yoke of the magnetic circuit and also com-
pletely encloses the motor. The voke is horizontally di-
vided and the two parts hinged so that the lower half can
be dropped and the whole of the motor exposed for in-
spection and repairs. The field coils are machine-wound
on formers. The armature is light and of small diameter.
The armature is of the slotted-core, drum-wound type,

SINGLE-DECK CAR

with a two-circuit winding, which insures sparkless run-
ning. The motors are coupled to the car axles through
single-reduction gearing enclosed in a cast-steel case. The
car axles are 4 ins. in diameter and the wheels are 2 it. 6
ins. in diameter, while the gage of the track is 4 it. 8} ins.
The Westinghouse No. go controller is of the series-
parallel type and has an ingenious mechanical intercou-
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nection between the main lever and the reverse lever,
whereby the number of electrical contacts is kept as low
as possible. This feature reduces the “wear-and-tear” ex-
penses. This controller is arranged on the Newcastle tram-
cars for “service” braking; contacts are arranged whereby
a backward motion of the main lever beyond the “off”
position places suitable resistances in circuit with the car
motors, which thus run as generators on load driven by
the momentum of the moving car. Used in this way it is
practically an axle brake, but more recently adaptations
for the same method have been made, and the \Vesting-
house magnetic brake combines the axle-braking ecffect
with a track brake and a wheel brake. It is proposed to
adopt this magnetic brake on the Newcastle tramways.

TRACK CONSTRUCTION

The whole of the track construction was undertaken by
. Nuttall, of Manchester, though various types of rail
were used, some having been supplied by Messrs. Dick,
Kerr & Company and some by the Leeds Steel Works.
The drain rails were supplied by Messrs. Askham Broth-
ers & Wilson, and the points and all of the special track
work, including curved rails, were supplied by the Lorain
Steel Company, Ltd. The tracks are of the usual standard
gage, 4 ft. 8% ins., and the girder type of steel rails weigh-
ing 101 Ibs. per yard has been used in lengths of from 45
ft. to 60 ft. The rails are 7 ins. high, 7 ins. wide in the base
with a 2-in. tread, the groove being 1 in. wide and 1 in.
deep.  Steel fish-plates weighing 73 Ibs. per pair were used
for jointing the rails, and these were drilled with eight bolt
holes 14 ins. in diameter. Steel tie-bars 2 ins. x £ . were
also used in the usual way. The rails were laid on a bed of
concrete 7 ins. thick, which extended 18 ins. beyond the
tracks, the conduits for the feeder cable being laid under-
neath. Double-crown flexible bonds 8 ins. long and hav-
ing a capacity equal to oooo 3. & S. gage have been used,
and cross bonds at from go ft. to 135 ft.

OVERHEAD WORK.

The overhead equipment, with the exeception of some
minor details, was installed by the British Insulated Wire
Company, Ltd., of Prescot, Lancashire, including about
18 miles of double-track construction.

CENTER POLE CONSTRUCTION IN NORTH ROAD

The track is double throughout, the centers of the two
lines being 5 ft. 10 ins. apart, and this permits center poles
to be used over a considerable portion of the route. The
chief roads where center poles are used are the North
Road (illustrated), Jesmond Road, Northumberland Street,
Granger Street, Pilgrim Street, Shields Road, \Westmore-
land Road, New Bridge Street and Stanhope Street. In
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other places span wires are employed, as on Westgate
Road, Walker Road, City Road, Roby Street, as well as
portions of Osborne Road (illustrated), Scotswood Road
and Elswich Road.

The trolley wire is double throughout and consists of

CROSSOVER AT NEVILLE STREET JUNCTION

haid-drawn copper wire having a breaking strain of about
3 tons. It is hung as near the middle of each track as
possible to insure easy running. The sag is about 7 ins.
on a span of 4o yards at 6o degs. I'.

On routes equipped with span wires the overhead work
1s of the usual type, double insulation throughout being
obtained by the use of a Brooklyn strain insulator at each
pole bracket and the insulated bolt in the hanger. On

SPAN WIRE CONSTRUCTION ON OSBORNE ROAD

straight portions, straight-line hangers are used and on
slight curves double-curve hangers. Where necessary,
pull-off poles are used with double and single curve hang-
ers in the tails. The span wire is in general galvanized
strand wire, calculated to stand a working stress of at least
1000 lbs., and in practice a stress of 1000 Ibs. to 1200 Ibs.
was obtained in some places, On the City Road route
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considerable bridling was necessary owing to the number
of curves. Under Pottery Railway bridge the trolley wire
is carried on bridge hangers fixed to troughing, the latter
being secured by bolts to cross beams of pitch pine placed
between the iron girders. No anchoring is employed any-
where, the design of the work being such as not to require
it. Guard wires are employed where telephone and tele-
graph wires cross the trolley wires. They consist of gal-
vanized strand wire and are carried about 2 ft. 6 ins. above
the trolley wire. On center bracket work, where not more
than six wires cross at any one place, one guard wire is
used, and is supported on a single-guard standard in the
middle of the bracket and earthed to the rails about every
six poles. Where more than six wires cross, two guard
wires are used, placed about 8 ins. outside the trolley wire
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break switches, fixed on a slate slab. Space is left for
lightning arrester and felephone terminals if required.
[n the case of feeder boxes, two additional 8oo-amp.quick-
break switches of special design are provided. By means
of these switches breakdowns can quickly be isolated.

On center-pole work, a large base similar to those used
to contain arc-light switches is used, and in this base is
fixed a slate slab carrying a knife switch of about 6Goo
amps. capacity. This switch cuts off the pair of trolley
wires on one side of the pole from the pair on the other
side. Where feeders are connected, two of these switches
are used.

Neville Street Junction, at central station, and Mon-
ument Junction are perhaps the most novel portions
of the work. At the former, two straight through
lines are provided; also crossover and side

7

MONUMENT JUNCTION

at each side and supported by side brackets as usual. On
center-pole work the trolley wire is supported from the
cross bracket by the fiddle bow suspension, consisting of a
short span between two small brackets and insulated by
two small Brooklyn strains with hanger, as on the span
work. North Road, which is illustrated, 1s a fine ex-
ample of this type of suspension, and being nearly straight
for about a mile and a quarter a speed of 10 miles an hour
is permitted. This is the only route where the speed is al-
lowed to exceed 6 miles to 8 miles an hour.

The poles were supplied by the Corporation and are of
several types. About 200 of them carry arc lamps for
street lighting, the terminal switches being placed in en-
larged bases. The center poles will deflect 6 ins. at the top
with a horizontal load of 500 Ibs. applied at that end. On
curves, poles deflecting 6 ins. with a load of 1000 Ibs. are
used.
what longer for this purpose. IFor pulling-off curves, a
still stronger type of pole is used, requiring a load of 2000
Ibs. to deflect its top 6 ins.

Frogs of the Redman type are used, those facing being
automatically operated by the trolley boom in passing,
while the trailing ones are simply spring frogs held open
to the loop or crossover line. The crossings are of Wood’s
pattern, designed to work with Towle’s swiveling trolley
head.

The section boxes for spanwork have goo-amp. quick-

These also act as span poles, but they are some-

‘@ lines for shunting and waiting.

CAR. HOUSES.

The main car house of the Corpora-
tion is at Dyker. The ground plan is
given, showing the arrangement of the
tracks. The structure is of steel frame-
work and is over 4oo ft. long by about 100
ft. wide. s will De seen, nine scparate
tracks enter the car house. Over one of
themn is erected a 3-ton electric traveling
crane having a span of 19 ft. 4% ins., driven

- by one motor. Immediately adjoining the
car house 1s a store for spare car bodies,
and in this store is another electric travel-
ing crane of 29 ft. 6 ins. span and capable
of lifting 6 tons, all of the movements being
driven, as in the case of the other crane, by
one motor.

The battery installed at the Dyker car
house consists of 245 cells, manufactured
by the Electrical Power Storage Company,
and arranged in lead-lined wood boxes,
each containing 17-I’ type-plates, and is
capable of discharging at 150 amps. for five

hours, or 300 amps. for half an hour. These are erected on

single-tier stands, and the plates are separated by glass
tubes, which are held in place at top and bottom, the ap-
proximate weight of cell, with acid, being 600 Ibs.

— e —

More Railways for the Bronx, New York.

The Union Railway Company, of New York, has re-
cently made public plans for the building of about 20 miles
of line in the Bronx. The company has ordered 4o miles
of track for this work, and the rails have already, to a large
extent, been delivered. The company has also bought the
necessary cars and other equipment. In addition to this,
new equipment is being ordered for the present Union
lines, a considerable mileage of which is to be changed
from single to double track and entirely relaid with im-
proved grooved girder rails. The Union system, with the
construction of the new routes, will have three converging
lines extending from the northerly line of the city through
the park system, Van Cortlandt Park, with parade ground
and lake; Bronx Park, with the Dotanical and zoological
eardens, and the smaller parks, and joining at Central
Bridge. These northerly parallel lines are intersected by
various cross-town lines, which bring the entire borough
of the Bronx to a focal point at Central Bridge and across
the bridge to the connection with the Manhattan Elevated
and the Metropolitan Street Railway system.
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Train Resistance

BY W. J. DAVIS, JR.

The present tendency toward very high speeds on inter-
urban electric railways has made the question of proper car
or train resistance a very important one, especially as it is
often necessary accurately to predetermine schedule speeds,
heating of motors, and energy consumption for service con-
ditions of a distinctly pioneer character. Maximum speeds
of 50 to 60 miles per hour are frequently required and even
75 miles per hour have been occasionally demanded. The car
ordinarily used in this class of service is of the vestibule
type with rounded ends, and presents to the wind a surface
radically different from that of the ordinary steam locomo-
tive and passenger coach. Another condition peculiar to
electric interurban problems consists in the practice of
operating single cars on short headway instead of trains
comprising four to eight cars at infrequent intervals, as is
the usual steam railroad practice. All of these service re-
quirements affect the train realstauce and ghe coystructmg
or designing engineer has available ‘almost no data or
formulie which may be used with any degree of accuracy.

In order that a formula should possess flexibility and be
capable of application to all classes of service with proper
changes in the constants, it must be theoretical rather than
empirical in form, 1. e., all of the various items going to
make up the resistance of the car or train should be prop-
erly segregated. IExpressed in torque or draw-bar pull,
these items are:

(a) Journal friction of the car axles, which has been
found to be practically independent of the speed for prop-
erly designed bearings.
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(1) f=btrcv4 ¥ 1

etc.):’
Where { — friction in Ibs. per ton.
V = velocity in miles per hour.
T = weight of train in tons.
A:, A, etc., = cross section of car in sq. ft., including
trucks, motors, etc.
b = journal friction.
¢ = coeffiecient of rail friction.
d = wind coefficient = equivalent effective pressure in
1bs. per sq. ft.
m = coefficient showing proportional section of trailing
car considered as affecting total windage.
If all cars are of equal cross section the formula becomes

(2) t=b+eV4+2 M pm(n—n)]

Where n = number of cars in a train including leading
motor car.

In March, 1900, the writer conducted some tests for the
General Electric Company on a section of the Buffalo &
Lockport Railway, from which the various constants enter-
ing into the above equation were determined for the stand-
ard steam railroad local passenger coach of the non-vesti-
bule type. A short description of these tests may prove of
interest.

The section of track between Pendleton and Lockport,
upon which the tests were made, is absolutely straight, with
no grades exceeding one-quarter per cent; is laid with go-
Ib. rails, has well-ballasted roadbed, and has ample facili-
ties in the way of overhead copper and power station
capacity to meet the demands of heavy high-speed service.
One of the Buffalo & Lockport 37-ton electric freight loco-
motives was especially geared and connected to give a max-
imum speed of 55 miles to 60 miles per hour at average line
voltage. The train was made up of a locomotive, baggage

[A +m (A, + A+ A, +

o o
' BENEEE car and three standard passenger coaches furnished by the
SPEED-TIME CURVE Erie Railroad, and weighing on an average 26 tons each,
65 OF ’ g g g ) .
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(b) Rail friction, due to irregularities in the surface of
the rafls—assumed to be directly proportional to the speed.

(¢) Wind resistance, varying as the square of the speed,
the cross section and end shape of the car, and the number
of cars forming a train.

When the cars are electrically operated, there is an addi-
tional item comprising gear and bearing friction of the
motors. As this is largely a part of the motor design, it
may best be, and ordinarily is, included in the efficiency or
characteristic curves of the particular motor to be used. A
formula containing the above elements will have the form

quickly bringing the train up to maximum speed, then
throwing off the power and coasting. Curves showing the
variation of speed with time and with distance were taken
by means of a Boyer speed recorder with chronograph at-
tachment placed in the cab of the locomotive. Tests were
made first with locomotive, baggage car and three coaches,
and then the coaches were removed one at a time and the
test repeated in each case until finally only the locomotive
remained. The coasting curves obtained, of course, in-
cluded the gear and bearing friction of the motors and were
affected, to a slight degree, by the inertia of the revolving
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elements of the train, such as motor armatures, gears and
wheels. The first of these items was eliminated by special
tests taken at the factory showing the loss in the gears and
bearings of the motors at various speeds. The second item
was calculated and proper allowance made therefor. A
sample curve is shown in Fig. 1.

During the test, observations were made to determine the
prevailing direction and velocity of the wind. In this re-
spect, the conditions were very fortunate, as the maximum
velocity observed did not exceed 12 mile per hour and was
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approximately at right angles to the track. During the
greater part of the test there was not enough wind to affect,
to any appreciable extent, the running resistance of the
train.

As a result of these tests each car added to the train was
found to increase the effective cross section by approxi-
mately 10 per cent. The constant for wind pressure was
determined by a series of tests made after the regular run,
in which a wooden shield was mounted on the front end of
the locomotive, hinged at the lower end, and fitted with a
system of levers and an adjustable spring balance in the
cab to register the pressure. Curves representing these
tests are shown in Fig. 2.

The coefficients in formula(2)were found to have values

b= 4
c=.I3

d = .004

m = .IO giving

(3) =4 + a3V i—— °°4AV [1 1 (m—n]

A comparison of the above formula and constants with
available data of a reliable nature shows very close agree-
ment, and its application has also been found to closely ap-
proximate the standard practice of the prominent steam
railroads. The cross section, 1, given in the formula com-
prises the section of the car body proper plus the section
bounded by the car wheels, the under side of the car body,
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tangent to the head of the rails and



556

Unfortunately no reliable tests at high speed have as yet
been made to determine the effect of wind pressure on the
modern vestibuled type of interurban car. There are sev-
eral interurban electric railways now under construction
where long stretches of level tangent track and adequate
facilities in the way of power and equipment will permit
exhaustive and valuable
resistance tests to be
made, and it is to be
hoped that our data on

| I

} 1” this subject maybe con-
siderably augmented
within the next year
or so.

Pending this informa-
tion, it has been thought
advisable to modify the
formula obtained from
the Buffalo & Lockport
tests for temporary use
in  high-speed interur-
ban problems, changing
the various constants to
conform with such iso-
lated tests and data on
cars of the interurban
type as are available.
On account of the
rounded ends of the
usual high-speed interurban car, the wind coefficient d has
been taken as .0035. The constant b has also been increased
to conform with the weight of body and trucks favored for
electric interurban work. Three curves have been laid out,
based on formula as follows:

(a) Twenty-five ton car, 85 sq. ft. cross-sectional area.

0035 A V'
——’—SI— 1.1 (ll——l)]
(b) Thirty-five ton car, 100 sq. ft. cross-sectional area.

f =6+ .13V 4 — OO"SA\ [1+.1 (11——1)’

(¢) Forty-five-ton car, 110 sq. ft. cross sectional area.

f=54+.13V4- ~"5AV 1.1 (11—1)]

For convenience in practlcal application these formula
have been plotted in the form of curves and are shown in
Figs. 3, 4 and 5. Tt should be specially noted that the cross
section of the car expressed by the quantity A is taken as
shown in Iig. 6.

An inspection of the curves will show that as the number
of cars forming a train is reduced, the relative value of the
wind resistance is considerably increased, so that when a
smgle car is operated at high speed the effective wind pres-
sure is so large compared to the w eight of the car as to de-
mand an exceedingly large proportion of the power required
for propul<ion

This brings out forcibly the importance of reducing the
effective resistance of the wind as far as possible by careful
attention to the design of the ends of the car, where high-
speed running is required, especially with single cars.

The curves and constants given herewith are not offered
as representing complete and final information on the sub-
ject. They are rather to be considered as conclusions de-
duced from a single set of tests, checked, however, at sev-
eral points by records from actual operation. It is only
hoped that the information may be found of some value to
the electrical engineer until completion of a more thorough
investigation of this subject in further tests now being
made by the General Electric Company.

Street Ry.Journal

FIG. 6
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Mr. Davis’ Formula on Train Resistance

[With the consent of Mr. Davis, advance proofs of the
preceding article were submitted to several engineers who
have given especial attention to the subject of train resist-
ance. Their comments are published herewi ]

REVIEW BY JOHN LUNDIE, D. Sc.

It might be well in discussing train resistance to give
this much-abused term a definition, so that in a discussion
of the same all may be working on a common basis. What
by common use is termed train resistance may be defined
as the resultant of the forces opposing the motion of a
train when running on a straight, level track, properly
gaged and of standard railway construction, on clean rails,
in still air.

Mr. Davis very properly suggests that a formula for
train resistance ought to be rational, rather than empirical
in form. He divides the elements constituting resistance
into (a) journal friction, (b) rail friction, and (¢) wind re-
sistance. These are not, by any means, the whole of the
clements constituting this complicated resultant force. Not
the least of those omitted is that of lack of perfect resilience
in the parts under strain. This applies not only to the roll-
ing stock, but also, in no small measure, to the track.

It is natural to attempt to build up a formula of the gen-
eral form I' =B 4+ CV + D V2 etc,, but extremely diffi-
cult to apply the coefficients of V. Taking up Mr. Davis’
formula in detail, the constant B in the general formula,
le states, was found to have the value of 4. Strangely
enough, and for no given reason, he changes this so-called
constant into a variable in the cases of the 25-ton car, the
35-ton car and the 45-ton car. The coefficient C of the first
power of V remains constant in each of the cases given.
Why, however, this term in his equation should be applied
to so-called rail friction he does not mention, simply
making the statement that “rail friction, due to irregulari-
ties in the surface of the rails, is assumed to be directly
proportional to the speed.” The coefficient of V* in the
general formula is made up of a number of factors in the
formula proposed by Mr. Davis. The first factor in this
coefficient is the air pressure in pounds per square foot.
This he obtained empirically by mounting a wooden shield
on the front end of a locomotive and noting the pressure
per square inch on this shield when the locomotive trav-
eled at varying speeds. He makes the statement that the
second factor, viz., the effective cross section of the train,
should be obtained by adding together the area of the
cross section of the first car and 10 per cent of the area of
each succeeding car, stating that this was found as a re-
sult of his tests. The remaining factor making up the co-
efficient of V* is that of the weight of the train, which he
uses arbitrarily so far as any explanation of the same is
coucerned, as if following the lead of some prior formula.
The weights of similar passenger trains might be consid-
ered as approximately proportioned to their volumes, so
that this element of weight might be considered as taking
into account not only the cross section of the train, but
also its length; and the length of a train, with its many
irregularities of surface, has an important bearing upon
the resistance presented to it by the air. The two factors,
weight and area, entering into this coefficient would there-
fore seem to require some mutual adjustment, if the for-
mula proposed by Mr. Davis is to be considered as a thor-
oughly rational one.

The first factor in the coefficient of V2, as obtained from
his experiments on the wooden shield, is faulty. Smeaton,
a century and a half ago, obtained a similar formula for air
pressure by a similar process applied to windmills, giving
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results 25 per cent in excess of the results obtained by Mr.
Davis.  Others have obtained coefficients of the square of
the veloeity of the wind differing from one another roo per
cent or more, depending on the area of the surface pre-
sented for test, the shape of the surface and what was be-
hind the surface. An extensive series of experiments was
carried out some twenty years ago, after the fatal accident
to the Tay bridge in Scotland. The results of these experi-
ments were not entirely satisfactory, but they indicated
clearly that on a small surface a very much higher pressure
would be registered than on a similar large surface. The
well-known fact, morecover, was emphasized that with a
moving train a large volume of air travels all around the
train, and that in front of the train a high barometer vol-
ume of air exists, while in the rear of the train a low barom-
eter of air exists. Some experiments have indicated that
immediately in front of a train moving at high speed a vol-
ume of compressed air is carried forward, somewhat of the
general form of a modern projectile.

In view of the high speeds which are talked of in con-
nection with certain rapid transit propositions, the ques-
tion of determining train resistance is a very important
one, and it is far from the intention of the writer to carp
at any general formula which will even approximately give
this information at extremely high speeds. The formula
of Mr. Davis, however, is simply presented as a formula,
without stating the rationale of the same. On this score
alone it is certainly open to friendly criticism. Tf Mr.
Davis would present the simple time-speed records which
he obtained, stating in detail the conditions under which
they were obtained, he would not detract from the credit
due him for his attempt to build up a rational formula, but
such information would add materially to the compara-
tively accurate data which is in existence on train resist-
ance at lower speeds.

In February, 18gg, the writer gave to the STREET RA1L-
wAY JOURNAL the results of a large number of tests on the
resistance presented to elevated trains as determined by
him on the Sonth Side Elevated Railroad in Chicago. A
formula was then suggested by him, one of the factors of
which was wholly of an empirical form. The results of
these tests, together with the results of many others, have
since justified a modification in this formula on a more
rational basis. The formula, as modified, is as follows:

R, resistance in pounds per ton.
S, speed in miles per hour.
T, weight of train 1n tons.

R=44S5[ o.24+5{/§ ]

It will be noted that this formula differs from that of
Mr. Davis, principally in the third term, where, instead of
the square of the speed being used, the first power is used.
This formula the writer knows from his own experience to
give correct results as applied to trains weighing from 20
tons to 100 tons up to speeds of about 30 miles per hour.
The formula further conforms to results obtained on
heavy trains at speeds as high as 60 miles per hour. Judg-
ing from Mr. Davis’ formula (for lack of his data, which
would have been preferable), the formula of the writer
would not apply. to light cars at very high speed. There
is nothing to be gained by holding back such data on the
part of anyone; but, on the other hand, there is much to be
gained by the co-operation of enginecrs who have made
tests on train resistance in seeking a reliable formula ap-
plicable to high-speed, light railway work. It is altogether
probable that such a formula would contain a term in-
volving /%; but let us have the facts in the first place,
when we shall all be in a position to better discuss and de-
termine a formula on a thoroughly rational basis.

STREET RAILWAY JOURNAL.

S. T. DODD ASKS FOR MORE DATA

It is rather remarkable that on a subject of as much
practical importance to electric railway engineers as that
of Mr. Davis’ paper there should be available so little pub-
lished data. A number of formulas for train resistance
have been published by steam railroad engineers, but are
striking only for their lack of unanimity of form or results
when applied to single cars of the type and weight used in
electric interurban service. Tt is peculiar that the ease of
making such determinations on electric railways should
not have given us by this time quite a mass of experi-
mental data bearing on the subject as related particularly
to electric railway proctice.

Sonte years ago, in a discussion of this subject (STREET
Rarcway JournaL for September, 1898), T called atten-
tion to the lack of reliable information on this head, and
noted that the best formulas of stecam railroad engineers
gave, at high speeds, values of the train resistance higher
than the energy consumption of our electric railways
seemed to warrant. 1 also pointed out that the resistance
to motion developed by a single-motor car appeared to be,
roughly speaking, about twice as great per ton of moving
weight as that developed by trailer cars hauled by this mo-
tor car. I did not at that time have at hand data of suffi-
clent extent or accuracy on which to base any very ac-
curate formula, although T suggested a linear function of
the velocity as expressing very fairly such data as I had
at speeds between 25 m. p. h. and 30 m. p. h.

As far as I know, such curves as Mr. Davis has pub-
lished in his Figs. 3, 4 and 5 are the first attempts to give,
for modern interurban cars, in a form convenient for prac-
tical application, the variation of train resistance with
speed and with different numbers of cars in a train, and
based on experiments sufficient in number and accuracy
to be considered as approximately correct. Of course, we
must bear in mind the approximate character of this for-
mula to which the author calls attention. Dut, even if
these curves could only be considered accurate to within
10 per cent or 15 per cent, they would be of great use to
engineers engaged in calculations on electric railway prob-
lems and would give far more accuracy than the co-
efficients often assumed as constant irrespective of speed
or character of make-up of train.

The method used by Mr. Davis is practically the same
as that used by A. M. Wellington in his experiments on
train resistance of steam railroad trains (see “Economic
Theory of Railway Location”). Tt would seem that a more
convenient method of making such tests on electric trains
would be to calculate the train resistance, by means of the
characteristic curves of the motors, from the current taken
by the motors when the train is running at a constant
speed on a level or on known grades. There might be
some crrors introduced by such a method, but they would
be climinated in the practical application of the results. In
view of the fact that the practical use of a train resistance
formula is to calculate the speed and power consumption
of different trains it would seem that a formula derived
from readings of the power consumption would be apt to
give the most rcliable results.

The author says his formula shows a very close agree-
ment with data of a reliable nature and with the standard
practice of steam railroads. Tt would have added to the
interest of the article if hie had illustrated this point further
with a tabulated statement of comparative results from ex-
periment and calculation. I would be inclined to think that
the formula would not be correct at high speeds on ac-
count of the high value that has been assigned to the co-
cfficient of V?. While differing in form and coefficients
from Wellington’s formula, it agrees with it in the use of



558

a quadratic function of the velocity. As a matter of fact, I
have always found Wellington’s formula gave results too
high to correspond to the results derived from readings of
the power consumption of single, comparatively light elec-
tric cars running at high speeds, and the few data I have
at hand would seem to indicate that Mr. Davis’ formula is
open to the same criticism. I have no data sufficiently re-
cent or extensive towarrant me in publishing them in com-
parison with Mr. Davis’ curves; but such readings as I
have on interurban cars of 20 tons to 25 tons in weight,
running at speeds of 45 miles to 50 miles_per hour on a
level track, point to a power consumption of from 3.2 kw
to 3.6 kw per ton of car weight, i. e., to a train resistance
of 28 1bs. to 32 Ibs. per ton. On the other hand, the curves
of Mr. Davis’ paper would indicate that such cars may be
expected to develop a train resistance varying from 37.5
Ibs. per ton at 45 m. p. h. to 44 Ibs. per ton at 50 m. p. h,,
1. e., with motors of 80 per cent efficiency the power con-
sumption will vary from 4.2 kw to 5.5 kw per ton of car
weight.

It should be a very simple matter to obtain a pretty ac-
curate determination of the average power consumption
per ton of electric cars running on level tracks at high
speeds. High-speed interurban roads have been in opera-
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tion for several years, and the requisite data must be casily
accessible. Such data should be collected under sufficiently
different circumstances to give not only an average value
for the energy consumption, but also means for estimating
the variations from this average which may be expected
in different cases.

Take as a simple illustration the Albany & Hudson road.
This road is operating 34-ton cars at a maximum speed of
60 m. p. h. (Potter, STREET RAILWAY JOURNAL, Decem-
ber, 1901). According to Mr. Davis’ curves, the train re-
sistance at this speed is 50 Ibs. per ton, so that the horse-
power developed by the motors at full speed on the level
is given by the equation:
Horse-power :———50 ‘\3;‘; il . 272 hp, or 68 hp per motor.

Assuming 85 per cent efficiency for the motors at this
load, and a line pressure of 600 volts, this gives an input
of 60 kw, or 100 amps. per motor. Consideration of such
a problem as this gives rise to the very pertinent inquiry:
Is it a fact that the minimum current used by the Albany
& Hudson cars at full speed on a level track is 400 amps.
per car? And, if so, what is the starting current? And
what current does it take to carry the cars up the grades
they have to encounter?

I have seen no tests on the above road, but my impres-
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sion is that the actual current consumption is considerably
less than that calculated from Mr. Davis’ formula.

Both engineers and manufacturers are naturally sensi-
tive about publishing data of tests such as above indicated;
but, on account of the widespread interest there exists to-
day among engineers in the construction of high-speed in-
terurban roads at maximum speeds of over 50 m. p. h., and
particularly in view of the ample facilities we have in the
high-speed roads already constructed, it would seem that
we have a right to expect some one with the proper facili-
ties at his command to make and publish a series of relia-
ble tests on the power consumption of electric roads under
varying conditions, and especially at the highest prac-
ticable speeds.

It is of interest to compare Mr. Davis’ results with those
obtained by the Siemens & Halske engineers in their pre-
liminary experiments upon the equipment of the Berlin-
Zossen road (see Reichel, Elect. World and Eng. XXXVIIL,,
p. 367). The method used by them to determine the wind
pressure was to measure the power consumed by whirling
a flat board or fan at the end of 10-ft. arm at various
speeds. Complete data may be obtained from the article
quoted, but some of the curves of that article are here re-
produced (Fig. 7), having the ordinates expressed in
“pounds per square foot” and “miles per hour” for sake
of comparison.

Curve L. on this sheet gives the wind pressure on a flat
surface calculated from the well-known formula P = .coj5
V2 (Kent, p. 492) or (Hutte, part ., sec. I).

Curves 1I. and III. give the wind pressure on flat sur-
faces as determined from the tests described by Mr.
Reichel. It is worthy of note that with surfaces of 204 sq.
ft. (Curve I1.) and 7.4 sq. ft. (Curve 111.), at various speeds
from an equivalent of 60 m. p. h. to 110 m. p. h,, and by a
method entirely different from that used by Mr. Davis,
these curves show a very close approximation to the for-
mula P = .004 V* (Curve V.), which Mr. Davis has
adopted as expressing the result of his tests, between 25
m. p. h. and 5o m. p. h.

Curve IV. gives the result obtained by substituting for
the flat surfaces an oblong body with ends roughly para-
bolic in shape. It will be noted that the equation of this
curve is approximately P = .0o1 V2. It is remarkable that
the change from a flat surface to a solid body, as roughly
parabolic as was the one used in the Reichel experiments.
should give as decided an alteration in the wind pressure
as is shown in these curves. The explanation is possibly
to be found in the fact that a good part of the resistance of
the flat surface, or vane, is due to the vortices, or eddies,
produced around its edges and to the vacuum produced
behind it. If so, the decreased pressure on the solid body
is due as much to the parabolic shape of its rear end as to
that of its front end. One would hardly expect that the air
resistance experienced by an oblong body 4 ft. in length,
with parabolic ends, whirling on the circumference of a
20-ft. circle, would be a very close approximation to that
experienced by an electric car 50 ft. long, with vestibuled
ends, running on a straight track. Mr. Reichel himself
admits it is only a rough method, and engineers have been
waiting with a good deal of interest to see how nearly the
results of the tests on the energy consumption on the Ber-
lin-Zossen line will coincide with the values calculated
from these preliminary experiments.

The consequences, however, are so important that we
cannot help asking if a parabolic body, as used in the
Reichel experiments, shows a wind coefficient of about
one-fourth that of a flat surface, what would have been the
result in the Davis experiments if a shield had been used
of approximately the shape of the rounded front vestibule
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of an interurban car? If the result of this had been to re-
duce the wind coefficient, as in the Reichel experiments,
from .004 to .0o1, it would have affected the whole charac-
ter of the Davis curves, giving a somewhat higher value to
the coefficients a and ¢ and making a very serious alteration
in the values of train resistance at speeds of 75 miles to 100
miles per hour.

Of course, all this is pure speculation and can only await
the result of tests. In the meantime we have as the result
of recent work on this line two very different formulas for
train resistance awaiting experimental verification.

The Siemens & Halske engineers have designed the mo-
tors for their Berlin-Zossen line on the basis of their ex-
periments, which indicate a train resistance of 2980 lbs.
at 125 m. p. h. for a g6-ton car of 108 sq. ft. front area,
on which basis they anticipate their motors will have to
develop about gso0 hp at 125 m. p. h. On the other hand,
the formula of Mr. Davis would indicate that the train re-
sistance of the car under the above conditions will be 7845
1bs. and the power demanded of the motors will be 2620 hp.

While we have the utmost faith in the work of American
railroad engineers, we are inclined to hope, for the sake of
the future development of electric traction, that in this case
the continental engineers may be a little nearer correct.

COMMENTS BY LOUIS BELL, PH. D.

The experiments at Lockport which Mr. Davis describes
are a useful addition to the data of engineering and are
well worth critical examination. They are especially in-
teresting from their very wide divergence from the general
maps of recent results, and whatever one may conclude as
to their accuracy, they show the need of renewed efforts in
experimentation along this particular line. On their face
they are so ominous as to threaten failure in some of the
high-speed enterprises now under way, and hence they
ought to be given more than usually careful scrutiny. Ap-
proximately, the equations derived by Mr. Davis call for
about double the power found to be necessary in most re-
cent investigations. Taken at their face value they show
at once the utter futilitv of trying to run light single cars
at high speed, and render it plainly evident that if high
speeds are to be attempted commercially, they must be at-
tained with trains, not with single-motor cars. I have long
been inclined to the opinion that trains of moderate length'
were to be preferred for such service, but have hardly been
prepared to back my opinions with such a formidable mass
of data as are here presented. On Mr. Davis’ formula the
amount of power required to drive a 45-ton car 100 miles
per hour on a perfectly level track in the absence of head
wind or enough cross wind to affect the track resistance by
flange friction comes out as 1244 net hp actually used in
overcoming train resistance. The formula calls for 103.5
Ibs. per ton of pure tractive effort. This result needs little
comment as to the general impracticability of doing the
thing commercially. The results in the preliminary ex-
periments on the Zossen high-speed work indicated less
power than this for a go-ton car at 125 miles per hour; and
the Zossen figures were considerably larger than would
have been determined from the results obtained by various
experimenters in this country. This is a discrepancy so
grave as to call for immediate investigation, particularly
as the speeds from which Mr. Davis derived his results are
well within the range of practice in the near future. They
are fortunately also within the range which has been thor-
oughly covered by experiments upon steam railways, so
that data for checking them are immediately available.

In the first place, examine the factors which go to make
up Mr. Davis’ train resistance. They are three in number
—journal friction assumed constant per ton; rail friction

STREET RAILWAY JOURNAL.

559

assumed to be a linear function of /7, and air resistance as-
sumed to be a function in V2. Now let us first take up the
first two factors and examine their competence apart from
the third. These elements are taken as independent of the
length of train, but their sum varies slightly with the weight
of the separate cars, i. e.,with the weight perwheel. The net
result of these factors is to give at say 60 miles per hour
tractive forces varying from 12.8 1bs. to 15.8 ibs. per ton
apart from all air resistance. Now, it is not too much to say
that this result is directly contradicted by all recent data
obtained at such speeds on ordinary railways. It calls
for journal and rail friction as great or greater than the
total train resistances found experimentally at these speeds
by Sinclair, Barnes and Vauclain. All the work done by
these authorities showed beyond any chance of dispute
that the track and axle resistances are not in excess of 10
Ibs. per ton or so at any and all speed yet reached by loco-
motives. Actual tests by Barnes and Vauclain show that
up to about 75 miles per hour, in operating with trains of
moderate length, the total train resistances do not exceed
those charged by Davis to journal and track resistances
alone. Sinclair sets a slightly higher value on air resist-
ance, but even his values show less tractive effort per ton
at 100 miles per hour than the present equation for a five-
car train of 45-ton cars demands for 75 miles per hour.

One can hardly escape the conclusion that the sum of
the two factors in question is very wide of the truth, owing
to error in the hypothesis. Steam railroad experience,
which is now somewhat extensive, does not support any
such values. Tt rather indicates that the assumptions here
made are at fault, for the weight of evidence goes to show
that the sum of journal and track resistance is nearly inde-
pendent of the speed, and is certainly quite as great at low
speeds as at those of a mile a minute or so. The alterna-
tive is to assume a value of the air resistance far smaller
than anything yet proposed.

Now, coming to the question of the air resistance, one
again finds values assigned which are considerably at vari-
ance with previous figures. The Zossen tests with whirl-
ing bodies gave a term in /" having a coefficient about
one-third of that assumed by Davis from his experiments.
The Zossen test body was not, to be sure, a normal plane,
but it was not sufficiently modified to account for this dif-
ference. The earlier results of Crosby, also with whirling
bodies, gave even lower results, 6.5 1bs. per square foot for
a normal plane surface at 50 miles per hour, where Davis
finds 10 lbs. Again, Sinclair, Barnes and Vauclain, each
founding his empirical formula on actual tests at the
speeds here involved, reached a linear equation between
total resistance and speed. There is certainly no room in
their results for a term in J7*, unless with a coefficient so
small as to disappear in the necessary errors of experiment.
Barnes and Vauclain unite upon a total resistance of al-
most exactly 20 Ibs. per ton at 100 miles per hour, and
Sinclair demands 26 Ibs., where Mr. Davis wants 42 Ibs.
per ton for a five-car train and 103.5 1bs. per ton for a
single car.

Now, this is a serious matter from every point of view.
The discrepancies involved are so large that it is of the
utmost importance to investigate the causes that have led
to them. One cannot charge them up to experimental er-
rors of one party or the other without further examina-
tion. Davis’ results are the first which have been published
from fast-runing electric trains on a first-class modern
track, and thus they are particularly disquieting. A dif-
ference of 100 per cent in the tonnage coefficient of such a
train and one drawn by steam locomotives in the ordinary
manner, if a fact, would be most unpleasant to face. The
first point to which investigation should be directed is the



560

abnormal value of track and journal friction obtained in
these experiments. It was apparently derived by differ-
ence from the coasting experiments and trom those to de-
termine the air pressure directly. To tell the truth, I have
always looked with great distrust on the coasting method,
owing to the involved way in which the losses in the mo-
tors and gears enter the results. Even granting that these
losses can be determined in the factory for service condi-
tions—which I doubt—the method is still open to the
grave objection of involving conditions which are not
duplicated when the train is running under full headway.
If the motor and gear losses are known with any approach
to precision, running tests with a dynamometer between
the locomotive and train will come far nearer to giving the
practical situation with respect to power required than any
calculations made on the assumption that the constants
are the same for coasting as for normal running. And, in
any event, the nature and amount of the motor losses
ought to be most carefully looked into. It has uniformly
appeared in tests with electric motor cars that the tonnage
coefficient at moderate speeds is very different in the mo-
tor cars and the trail cars, even after making the allowance
supposedly due to gear friction and the like. Is this differ-
ence the same in coasting as in ordinary running, and, in
either event, to what 1s it due? In practice the existence
of this difference would be an argument for trains as
against single cars, unless investigation shows that the
facts can be otherwise explained.

It seems to me that some of the current questions could
be best answered by towing trains of various lengths and
weights by means of a long wire cable containing a dyna-
momecter. It might be necessary to support the cable by
light trucks at one or more intermediate points, but this
is not a difficult task, and the result would be free from the
errors introduced by motors and gearing. The same de-
vice would enable the head air pressure to be determined
directly, which it is difficult to do satisfactorily, either by
whirling bodies or by the deflecting front shield used by
Mr. Davis. The former method is not easy to free from
the effects of air currents and eddies, and the latter is open
to the scrious objection that the center of pressure is not
easy to locate on account of the unknown nature of the air
streams. [t would assuredly have been better to pivot the
shield along one vertical edge, instead of along the lower
edge, and, better yet, if the shield had been arranged to
slip bodily backward on anti-friction rollers. Of course.
all this would have increased the difficulty of the experi-
ments somewhat, but their purpose was to secure comni-
mercial data, and it certainly is of very great importance
to know definitely whether the average train resistance at
100 miles per hour should be taken as 20 Ibs. or 40 Ibs. per
ton. The former figure would indicate certain success in
commercial railroading at these very high speeds; the lat-
ter verges upon impracticability.

When the preliminary results from the recent tests on
the Zossen line are made public some very important light
will be thrown on the power required for high-speed elec-
tric traction, but in view of Davis’ results further experi-
ments are certainly in order. In designing a high-speed
system a considerable factor of safety is necessary to pro-
vide for slight grades,head winds, or strong side winds that
may introduce flange friction. With these elements taken
into account the amount of driving power required, on any
theory of train resistance, is considerably enhanced. The
ordinary data which I have cited on train resistances allow
of a reasonable factor of safety without getting danger-
ously near the impossible at any speeds yet contemplated.
With Mr. Davis’ values accepted, one gets pretty near tl%
brink at quite moderate speeds, and the outlook is very
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bad. His results should, therefore, be confirmed or dis-
proved with all possible celerity. It would be bad indeed
to order a 1000-hp locomotive for a task where 2000 hp is
absolutely necessary, but it would be almost equally ex-
asperating to build a 2000-hp locomotive at great cost of
money and trouble in bringing down the weights and
keeping up the efficiency when half the power would prove
ample for the work. In view of the facts which I have ad-
duced I am rather inclined to hold to the earlier aid
smaller values of train resistance, but Mr. Davis’ results
certainly cannot be turned down offhand however widely
they may seem to vary from those heretofore accepted. 1f
they prove to be correct, then high-speed electric traction
“is an iridescent dream.”

H. V. WILLE COMPARES DAVIS AND BALDWIN FORMULZS

Determining train resistance by calculating the retarda-
tion of a train drifting has frequently been used and ad-
versely criticised when the train is hauled by a steam loco-
motive. Many of these objections, however, are not ap-
plicable to such experiments when conducted on elec-
trically driven motors. Aside from this, it is hardly fair
to compare the results obtained by Mr. Davis with those
obtained on steam roads, for, as he points out, the condi-
tions, such as grade, roadbed and rail, are totally different

Resistance due to acceleration of speed, in one mile,
on straight, level track.
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in the two kinds of service. The chief difference, however,
is that the electrically driven trains are of lighter units and
1s that the electrically driven trains are of lighter units pro-
pelled by steam. Mr. Davis points out that the train re-
sistance per ton increases as the weight of the unit and size
of the train decreases. It is therefore reasonable to expect
that he should obtain a higher value than that usually ac-
cepted as standard by steam railroad engineers.

When trains are operated on short headway, and it is
necessary to accelerate them to high rates of speed in short
distance, the resistance due to acceleration is so large as
to mask completely the frictional train resistance. This is
clearly shown in Fig. 8. When these facts are considered
the formulas check that derived by the Baldwin Locomo-
tive Works very closely. This will be best shown by an
illustration, taking the train of five cars of 45 tons each as
most closely approximating passenger service on steam

railroads:
Resistance per Ton
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The Baldwin formula, as compared with others sug-
gested, is shown in Fig. 9. The curve actually obtained
from the Baldwin experiments was not a straight line, but
it so elosely approximated one that for convenience of eal-
culation the eurve was flattened so as to make a straight

line. It will be notieed that Mr. Davis’ experiments also
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show that as the number of cars and weight of the unit in-
crease the curve more nearly approaches a straight line.
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A Departure in Car Wiring

The Irair Haven & Westville Railroad Company, of New
Haven, Conn., has made a departure in car wiring, which
is illustrated in the accompanying diagram. As will be seen,
the lamps are arranged in groups of four in multiple, in-
stead of having five lamps in series, there being twenty
lights in the car.

The arrangement has the advantage that in case a lamp
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Motor Troubles and Trolleys

At first thought the eonnection between motor repairs
and the kind of a trolley system used, whether double or
single trolley or underground conduit, would scem about
as remote as some of the relationships proposed in conun-
drums. A very practical proposition, however, is
suggested by the experiences of the present man-
agement of the Cincinnati Traction Company, and
it might be presented in the following form:

“Why are motor repairs so low with the double-
trolley system?”

W. Kesley Schoepf, president of the Cincinnati
Traction Company, and his assistants, Messrs.
Todd and Dunning, have had within the last few
years extensive experience in operating three dis-
tinct kinds of roads in three different cities, namely,
an underground conduit road in Washington, a
single overhead trolley road at Pittsburgh and a
double overbead trolley road at Cincinnati. It has
been found that the cost of motor repairs is notice-
ably less with the overhead double trolley than
with either the overhead trolley with ground re-
turn or the underground trolley with complete non-
grounded circuit. If Mr. Schoepf and his staff were
men of less experience in the street railway
business, and were not likely to take into account all of the
factors, the most plausible explanation of the matter would
be that something else than the method of current supply
was responsible for the lower motor repairs with the
double trolley. However, all possible factors which influ-
ence motor repairs are taken into account by the manage-
ment referred to, and, if anything, conditions are more
severe in Cincinnati than in the two other cities as regards
the amount of work motors are called upon to do in pro-
portion to their capacity.

Assuming that the method of current supply to the mo-
tors by double or single trolley or underground conductor
rails is responsible for part of the motor repairs necessary,
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DIAGRAM FOR WIRING CARS WITH LAMPS IN MULTIPLES OF FOUR

burns out only one light goes out instead of five. The
burned-out lamp is, of course, replaced as soon as con-
venient, but no great harm is done if the lamp is not imme-
diately changed. The arrangement is particularly advan-
tageous when the headlight is on the circuit, as it is not put
out by the extinguishment of one of the lamps within
the car.

R X3

Lord Kelvin, the distinguished scientist, who is now in
this country, auompamul by Lady Kelvin, visited Buffalo
and Niagara Falls on April 26. He made a thorough in-
spection of the power house of the Niagara [Falls Electric
Company and expressed himself as being greatly pleased
with the improvements that have been made in the plant
since his visit in 1897. 1t was the intention of Lord Kelvin
and his party to make a trip over the beautiful Gorge
Route while at Niagara.

there are a number of suggested expl lanations, but the first
and most natural that occurs to one is that since the single
trolley has a grounded circuit there is a greater strain on
the insulation between the windings and motor frames, and
that, consequently, more breakdowns of insulation will
occur.

This explanation is favored so far as it applies to any
differences between a single-trolley system with grounded
return circuit and a double-trolley system with neither sldc
grounded. It does not, ho\vcver, explain why considerabl
more motor trouble was experienced with the 1111(101'-
ground double trolley than with the overhead double trol-
ley and even more than with the single trolley. A satisfac-
tory explanation of the unusual amount of trouble on the
underground conduit road motors has long been sought.
It has Deen suggested that this trouble was due to the
strain on the insulation when the ear passes an under-
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ground section insulator with the controller turned full on.
In such a case the sudden breaking of the circuit causes
an inductive “kick” in the field coils at the instant of
breaking the circuit. Such a kick, of course, takes place
also when the current is shut off at the controller, but it is
not so pronounced because there is some reduction of the
motive power current by the cutting in of resistance before
the final opening of the circuit. It seems most remarkable
if the few underground section insulators that may be
passed in the course of a trip without shutting off the con-
troller would cause sufficient strain on the insulation per-
ceptibly to influence the cost of motor repairs.

oe——— —
Interurban Railway Development in Western

Pennsylvania

BY WILLIAM GILBERT IRWIN

As in ancient days all roads led to Rome, so to-day all in-
terurban roads in Western Pennsylvania lead to Pittsburgh.
While the development of electric railway lines in the coun-
try districts of \Western Pennsylvania may yet be consid-
ered in the first stages, enough actual progress has al-
ready been made to indicate what the future has in store for
this great industrial center in the way of interurban rapid
transit. The city of Pittsburgh and its twin sister across the
river, Allegheny, to-day possess a population of more than
(00,000 souls. Something like 800,000 population is in-
cluded n the area of the proposed greater ittsburgh, while
within a radius of 10 miles from the court-house in Pitts-
burgh there dwell over a million people ; increase the radius
to 25 miles and we have a million and a half people. If we
regard the country within a radius of 50 miles of Pitts-
burgh as the scene of the interurban rapid transit develop-
ments in Western Pennsylvania, we will have a population
of upward of two and one-half million to be benefited from
these transportation facilities; and from this vast popula-
tion some idea of the prosperity of these lines now in opera-
tion can be gleaned. In view of the exceptional opportuni-
ties offered for this line of progress here in Western Penn-
sylvania it is but natural that those interested in electric
railway development would center their efforts here; and
this is what is now being done, millions of capital being
now expended i this important work.

Within casy reach of Pittsburgh, and located in the rich
valley of the Ohio, Monongahela, Allegheny, Yough-
iogheny, Kiskiminetas, Conemaugh, Beaver and Shenango
Rivers, are scores of populous industrial communities, these
valleys to-day presenting an almost continuous cosmopoli-
tan appearance. \While the some 5000 busy mills and fac-
tories of Pittsburgh give employment for an army of more
than 200,000 workmen, this does not nearly tell the story of
the industrial greatness of this district. The unprecedented
industrial prosperity of the past three or four years has
causcd a new order of things in the varied manufacturing
lines of the Pittsburgh district, the efforts of the great man-
ufacturing concerns being directed to seeking new man-
ufacturing locations outside of the city, and as a result
hundreds of great iron and steel, electrical and various
manufacturing concerns are to-day operating in these rich
river valleys; hence the necessity of interurban rapid tran-
sit lines in Western Pennsylvania, for which no richer field
is presented anywhere in this country.

According to the census of 1900, the thirty-three counties
of Pennsylvania lying west of the Alleghenies had an aggre-
gate population of 2,600,000, but this is by no means the
population reached by the interurban roads of Western
Pennsvlvania in operation to-day, for these lines nowextend
well into Eastern Ohio and are reaching out toward West
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Virginia and Maryland, and eventually such cities as Cleve-
land, Erie, Wheeling, Columbus, Altoona, Johnstown,
Steubenville and Youngstown will be connected in the
grand link which is now being woven by the interurban
raitways of Western Pennsylvania and Eastern Ohio. It
is a dream of a not far distant day when a population of
five or six million people will be connected in this great
clectric railway network.

In view of what is to be in the near future in the way of
electric railway development in Western Pennsylvania it
may be interesting to know the status of this development
at the present day and the progress made in recent years.

The report of the Bureau of Railways of Pennsylvania
for the year 1887 showed a capital stock outstanding, in-
vested in electric railways in the State, of $17,911,680,
while the funded and unfunded indebtedness of such roads
was but $7,677,131; the cost of road and equipment, $12,-
326,068 ; length of lines, 519.85 miles. This also included
the tramways, horse car and cable car lines. In that year
these roads carried 184,835,004 passengers; the total ex-
pense of maintenance of all the lines in the State was
$5,646,606 and the total receipts from all sources were $10,-
025,905.65. In 1900, thirteen years later, the outstanding
capital stock of the electric lines of Pennsylvania was $108,-
670,774, the ontstanding funded debt $44,098,055, current
lLabilities $14,028,799 and total capitalization $167,703,628.
In the latter year the cost of road and equipment was $94,-
616,247, and in addition to this the electric lines of the State
now own bonds and stock to the amount of $54,734,372,
and their current liabilities and other assets exceed $20,-
000,000, making the total of their assets over $170,000,000.
The earnings of these lines in 1900 amounted t0$27,398,143
and their disbursements $26,042,617. The total length of
trackage in 1900 was 2167.91 miles, and in that year these
electric lines carried 580,654,629 passengers. The total
number of electric cars owned in the State in 1900 was
6,688, and in that year the 15,828 employees were paid in
wages $8,745,024.

Between the years 1887 and 19oo there was an increase
i trackage of more than 1600 miles, and the increase dur-
ing the past few years has been nearly 200 miles annually.
While these figures are for the entire State of Pennsylvania,
they give some idea of electric railway conditions in West-
ern Pennsylvania, where the greater part of these lines are
located. To-day the rapid transit lines of Pittsburgh ex-
ceed in value those of Philadelphia, and while there has
been a considerable interurban development in the vicinity
of Philadelphia, this feature of electric railway matters is
receiving its greatest development in the western part of
the State.

Properly to realize the recent growth of Pittsburgh one
must have a good idea of the development of street railway
facilities in this city in recent years. In Wilkinsburg,
3rushton, Homewood, Rankin and other boroughs which
are continuations of the corporate limits of the city a great
building boom has followed the extension of the street rail-
ways, and no longer we hear the complaint that these sub-
urbs are too far from the business section of the city for
business people. What the extension of the street railways
has already done for these suburbs this development is now
doing for other outlying towns, and in the near future the
section for a radius of 50 miles around Pittsburgh will be
enjoying the benefit of a cheap and efficient method of
travel.

The recent street railway developments in Pittsburgh,
whereby the Consolidated Traction Company, the United

. Traction Company and the Monongahela Street Railway

Company, which, together with their accessory properties,
included all the street railway lines in Pittsburgh and a
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number of important interurban lines, has somewhat sim-
plified the matter of interurban railway work in Western
Pennsylvania, and an impetus to this development has also
been given by this gigantic deal which united these great
systems under one head; this new system will henceforth
e known as the Pittsburgh Railways Company. This com-
pany now controls the entrance to Pittsburgh of the inter-
urban lines, and to-day there are extensive interurban lines
operatingout of Pittsburgh in all directions, many of which,
although operated under various names, are controlled by
the Pittsburgh Railways Company. Especially is this the
case with those numerous lines which connect Pittsburgh
with the many industrial towns of the Monongahela, Ohio
and Allegheny Valleys.

When the Pittsburgh Railways Company was formed by
the consolidation of the Monongahela Traction Company,
the United Traction Company and the Mellon street rail-
way interests, the numerous interurban lines either operated
or under construction by these interests came into posses-
sion of the new company. With the Consolidated Traction
Company it obtained control of the Citizens” Traction Com-
pany, with its connections in Allegheny; the Duquesne
Traction Railway Company, which gives an outlet to the
Monongahela Valley; the Pittsburgh & Charleroi, another
Monongahela Valley line, and the Suburban Rapid Transit
Street Railway Company, which has lines extending from

Pittsburgh down the Ohio River. Of the subsidiary lines

acquired along with the United Traction Company, and
which afford important interurban connections, are the East
McKeesport Street Railway Company, which extends be-
tween McKeesport and Wilmerding ; the McKeesport, Wil-
merding & Duquesne Street Railway Company, which op-
erated lines in the same locality as the aforementioned road;
the Federal Street & Pleasant Valley Passenger Railway
Company, an important Allegheny line; the Mt. Troy & Re-
serve Township Street Railway Company, another Alle-
gheny line ; the Southern Traction Company and the West
End Traction Company, both of which have lines extending
down the Ohio. The Mellon interests acquired lie princi-
pally in Pittsburgh, and extend cast along the Pennsylvania
Railroad and into the Monongahela Valley. The tmportant
lines, all feeders to the Monongahela Street Railway Com-
pany, are the Wilkinsburg & East Pittsburgh Street Rail-
way Company, the Charleroi & West Side Street Railway
Company, the Monongahela City Street Railway Com-
pany, the Tarentum Traction Company, the Wilkinsburg
& Oakmont Street Railway Company and the Pittsburgh
& Birmingham Traction Company. These important lines
form the connecting link between the various interurban
lines of Western Pennsylvania and the great rapid transit
lines of Pittshurgh, and it is only through a working ar-
rangement with the Pittsburgh Railways Company, which
now controls these lines, that the interurban lines are able
to gain entrance to this great industrial center.

Of the interurban lines of Western Pennsylvania, the
most important are grouped in that great system, which is
now reaching out to connect Pittsburgh and Cleveland by
way of the Ohio, Beaver and Shenango Valleys, and at the
same time this system is weaving a network of electric lines
over Northwestern Pennsylvania and Eastern Ohio, and
Pittshurgh is also to have electric rapid transit communi-
cations with Columbus, Steubenville and Wheeling. In this
dircction there is no great rivalry between the different
street railway promoters, which seems to be the case nearly
evervwhere in Western Pennsylvania, the various interests
confining their operations in a particular direction, leaving
other fields for their rivals. Thus we see the Mellon inter-
ests dominant in the Monongahela Valley, the Consolidated
Traction Company formally operating in Pittshurgh and
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Allegheny and the United Traction Company having a ficld
of its own in Pittshurgh. In this development in the Ohio,
Beaver and Shenango Valleys the Beaver Traction Com-
pany, in which the Quay interests predominate, has had a
pretty clear field. The Pittsburgh Railways Company,
through the West End Company (1) lines, operates
on the south side of the Ohio as far west as McIees Rocks,
with an extension under way to Coraopolis, and which is
already in operation to Neville Island (2), some 15 miles
down the Ohio from Pittsburgh; and at the same time
this company operates branch lines to Sheridan and Craf-
ton and has extended lines to Carnegie. About a year
ago the Monaca, Allequippa & Coraopolis Street Railway
Company(22)was chartered, and the work of constructing
a line between these two points, which will give entrance
to Pittsburgh, is now well under way, with a line chartered
from Monaca to Hookstown (23). The incorporators of this
new line are C. I. McDonald, of Pittsburgh ; Herman W.
Klein, of Allegheny; Henry Cooper, of Bellevue, and J. C.
Whitla and FL. T. Dempsey, of Beaver Falls. The line will
connect with the Beaver Valley Traction Company’s(5)line
at Beaver Ialls, and by way of New Castle, Lowellsvitle
and Youngstown will reach Cleveland. There is another
route by way of Salem, Sebring, Alliance, Ravenna and
Kent by which direct connections between Pittsburgh can
be secured, the latter being owned by the Everett-Moore
interests and the former by the Mahoning Valley Traction
Company and allied interests.

On the north side of the Ohio the Pittsburgh Railways
Company is operating to Bellevue(3), and lines are pro-
posed(4)to connect with the Beaver Valley Traction
Company at Rochester, Pa., which will give another en-
trance to Pittsburgh for the different Ohio lines which are
being extended in this direction. The Beaver Valley Trac-
tion Company operates between Rochester, Beaver ialls,
Beaver, Mahoningtown and New Castle under various
names, and a link known as the Sharon & New Castle Rail-
way Company is about completed between New Castle and
Sharon. The property of the Beaver Valley Traction Com-
pany consists of Beaver Valley Traction Company(5), the
New Castle Traction Company(6)and the Sharon & New
Castle Traction Company(7), which lines are now op-
erating, and the following lines under construction: The
Wampum & Hoytdale Street Railway Company(8), which
is building a line 24 miles long between Wampum and Hoyt-
dale by way of the Beaver Turnpike ; the TToytdale & Beaver
Falls Street Railway Company(9), which is constructing a
line five miles long from Hoytdale to Beaver Falls; the Mo-
ravia & Wampum Street Railway Company (10), which will
build a line from Moravia to Wampum ; the Wampum Street
Railway Company (11), which will build a short line in the
borough of Wampum; the New Castle & Moravia Street
Railway Company(12), which will build a line southward
from New Castle; the Patterson Ilcights Street Railway
Company and the Riverview Electric Street Railway Com-
pany, the latter two companies to build short lines in Deaver
Falls.

A Philadelphia syndicate, headed by W. W. Wright, has
chartered the following roads in the Beaver Valley: The
Beaver & New Drighton Street Railway Company (13),
the Beaver Falls & New Brighton Electric Street Railway
Company (14), the Freedom & North Rochester Electric
Street Railway Company(15), and the Union FElectric
Street Railway Company (16), which will construct a line
from New DBrighton to Rochester. The Ellwood City Street
Railway Company(17)has been chartered to construct a
line in that town in the Beaver Valley, the incorporators be-
ino A. W. M. Billings, George IHamilton, A. S, TTunt, WV
S.Huntley and S.T1, Glass, of Pittsburgh, This is known as
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the Evergreen Street Railway Company, which is to reach
many towns in Allegheny, Beaver, Lawrence and Butler
Counties.

The Mahoning Valley Railway Company owns the Val-
ley Street Railway Company (18), and the road has becen
completed between New Castle and Lowcllville, which
gives this company service between Youngstown and New
Castle. The Beaver Valley Traction Company and other
interests are making rapid progress south of the Ohio in
the connecting link between Pittsburgh, Steubenville and
Wheeling. The rapid construction of the Monaca, Alle-
quippa & Coraopolis Street Railway Company's line and
the work being done on the lines between Wheeling and
Steubenville and between Steubenville and the Pennsyl-
vania-Ohio State line leaves hut a small gap in this great
system, and this is being rapidly filled. When this scheme
was evolved, more than a year ago, 55 miles of the go miles
of line required to connect Pittsburgh and Wheeling were
completed. The Steubenville lines are now pushing cast to
join the extension of the Beaver Valley Traction Company
(21), which will extend to Hookstown, and this will com-
plete the line so far as Western Pennsylvania is concerned.

Last summer improvements made by the Southern Trac-
tion Company (1)joined the towns of Sheridan, Crafton,
Ingram and Carnegie, and the Pittsburgh Railways Com-
pany is extending these improvements. The Carnegie, Mc-
Donald & Canonsburg Electric Street Railway Company
(24)1s now well under construction.  This line will con-
nect with the Pittsburgh Railways Company at Carnegie,
being an allied concern of which Edward NcDonald is
president; |. W. Neshitt, vice-president ; R. J. Stoney, Jr.,
secretary and treasurer, and R. J. Murray, W. J. Cassidy
and 15, W. Davis the other members of the company. Last
July the Canonsburg & Washington Street Railway Com-
pany (25)was chartered by L. 11. Matthews, G. H. Davis,
W. L. Merwin, Charles [£. Martin, of Pittshurgh,and Joseph
Stewart, of Allegheny, and work is now progressing on this
line, which, with the Carnegie, McDonald & Canonsburg
line and the Pittshurgh Railways Company, will connect
Washington, Pa., with Pittshurgh. This line will connect
with the Washington Electric Street Railway Company
(26)at Washington and with the West \Washington Street
Railway Company (27), the North Washington Street Rail-
way Company (28), the East \Washington Street Railway
Company (29)and the Washington & Oak Grove Street
Railway Company (30}, which have been chartered by the
promoters of the Canonsburg & Washington Street Rail-
way Company. A line has been chartered, the Washington
& Brownsville Electric Street Railway Company(31), to
connect Washington with Brownsville by way of the old
National road.

The first objective points of the lines which now traverse
the Monongahela Valley were Homestead and Braddock,
the great iron and steel manufacturing towns near Pitts-
burgh, and the United Traction Company was the first of
the Pittshurgh companies to extend their service to these
towns. From these towns lines were extended to McKees-
port and to East Pittsburgh and Wilmerding, where the
Westinghouse interests are located, and from these points
the gradual extension of the interurban lines to the Monon-
gahela Valley was made, the Monongahela Traction Com-
pany, the principal of the Mellon interests, being a factor
in this field. The Monongahela Street Railway Company
(32)extends to Draddock and McKeesport by way of
Homestead, and a branch, the Monongahela City Street
Railway Company (33), extends up to Monongahela as far
as Riverview, with a line in operation further up the river.
The Pittsburgh & Charleroi Street Railway Company (34)
was chartered before the formation of the Pittshurgh Rail-
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ways Company by the Mellons to build a line to connect
Charleroi, on the Monongahela, with Pittsburgh. This line
was to enter Pittsburgh by way of Finleyville, Mount Leb-
anon and thence by the Suburban tracks on South Side,
Pittshurgh. In the meanwhile independent interests in which
Dr. A. M. Pierce, of Elizabeth, and W. T. Pierce, of Mc-
Keesport, were the prime movers had chartered the Eliza-
beth & Dravosburg Traction Company (35), which will
run up the ecast side of the Monongahela from McKeesport
to Elizabeth. Other Monongahela Valley roads under con-
struction, and which were organized by the Mellons before
the sale of their street railway interests, are the Rostraver
& Monessen Street Railway Company(36), which extends
southward from Monessen across the Monongahela to Do-
nora, and the Donora Street Railway Company (37), which
latter line will connect Charleroi, Bellevernon, Webster and
Donora. Colonel J. M. Schoonmaker and others connected
with the Pittsburgh & Lake Erie road of the Vanderbilt
system have chartered the Monongahela, Webster, Bellever-
non & Fayette City Street Railway Company (38), and the
Charleroi & West Side Street Railway Company (39)has
chartecred a line to connect the towns of Stockdale, Roscoe
and Coal Center, while the Brownsville, Bridgeport & West
Side Street Railway Company (40)will connect Browns-
ville with West Brownsville and California. Recently the
plan to build a great clectric line along the old National
Road, which traverses this section, from Columbus, Ohio,
to Cumberland and Washington, has reccived much atten-
tion, and numerous charters for this project are now being
secured.

The United Traction Company, which now belongs to
the Pittsburgh Railways Company, has lines in operation to
Homestead, Braddock, McKeesport and Wilmerding, and
two lines between McKeesport and Wilmerding (41, 42).
The other interurban lines of this system are indi-
cated by (43),(44),(45)and (46)on the accompanying map.
The Last McKeesport Strect Railway Company(34) of
this system has the costliest road in the country, being but
little over three miles long and costing, exclusive of equip-
ment, more than $300,000. The most difficult engineering
features were encountered in building this line, a cut of
Go feet through solid rock being made at one place. The
Mellon lines of the Pittsburgh Railways Company operate
the Wilkinshurg & East Pittsburgh Street Railway(47)
and have sevcral other charters in this direction, namely,
the Port Venue & Vankirk Street Railway Company (48),
the Wilkinsburg & Turtle Creek Street Railway Company
(49)and the Shady Avenue & Homestead Street Railway
Company (50).

The Pittsburgh, McKeesport & Connellsville Street Rail-
way Company now forms one of the great interurban sys-
tems of Western Pennsylvania, having already absorbed
numecrous independent street railway interests, and is now
taking over other valuable properties. This system was
formed in the spring of 1901 by the consolidation of the
McKeesport, Wilmerding & Duquesne Railway Company
(51). the McKeesport & Youghiogheny Street Railway
Company (52), the Versailles Traction Company(53)and
the Connellsville & Uniontown Railway Company (54).
Since that time the company has purchased the Connells-
ville Suburban Street Railway Company(355), the Union-
town & Monongahela Valley Electric Railway Company
(56), and negotiations have just been closed whereby this
system obtains control of the Westmoreland Railway Com-
pany, which operates the Greensburg & Westmoreland
Street Railway Company line(62) between Greensburg and
Irwin, with extensions under way to connect with the Pitts-
burgh Railways Company lines at Wilmerding. The pro-
moters of the Pittsburgh, McKeesport & Connellsville
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Street Railway Company, the great “Coke Belt” line(58),
(59),(60)and(61), are Congressman W. k. Graham and
George I. Whitney, of Pittsburgh, and a number of New
York capitalists. Work is being pushed to close up the
gaps between the various parts of the system now in opera-
tion, and the entire line will be in operation within six
months. The line extends into the Connellsville coke re-
gion by the “Yough” Valley, West Newton, Scottdale.
Connellsville and Uniontown, and the recent purchases of
properties in Westmoreland County will complete the loop
for a return system by Greensburg, Irwin and Wilmer-
ding. An independent company of Greensburg and Mec-
Keesport capitalists have chartered the McKeesport &
Greensburg Street Railway Company (63), which will con-
nect the towns of McKeesport and Greensburg, parallel-
ing the Greensburg & Westmoreland Street Railway
Company line from Greensburg to Irwin, and from that
point continuing along the south side of the Pennsyl-
vania road, while the present line follows the north side.
The Pittsburgh, McKeesport & Connellsville road will run
a line(64)from the Greenshurg & Westmoreland Street
Railway Company line at Irwin southward to Edna, Her-
minie and other mining towns.

The Greensburg & Southern Trolley Company (65),
which has just been acquired by the Pittsburgh, McKees-
port & Connellsville Street Railway Company, has char-
tered four lines in addition to the main one from Greens-
burg to Youngwood and Mt. Pleasant—one from Greens-
burg to Latrobe(66)along the old turnpike, one from
Greensburg to New Alexander(67), one from Greens-
burg into the coke regions to Mammoth and Hecla(68)
and one to run westward from Greenshurg through Lud-
wick. The Latrobe Street Railway Company (69)has a line
nearly completed between Latrobe and Youngstown, and
this line will"be extended into the southern Latrobe coal
and coking fields. The Mellon interests have chartered the
Ligonier & Chestnut Ridge Street Railway Company (70)
to build a line 10 miles long between Latrobe and Ligonier.

Another system of interurban lines out of Pittsburgh
traverses the Allegheny and Kiskiminetas Valleys,a number
of interests being at work in the field. Through the Alle-
gheny Traction Company’s Millvale, Etna & Sharpsburg
Street Railway Company line(71)the Pittsburgh Railways
Company now operates on the north side of the Allegheny
throngh Millvale to Sharpsburg, and is extending its line
up the Allegheny. Through the Butler Street line(72)of
the United Traction Company the Pittsburgh Railways
Company also operates to Sharpshurg and Aspinwall. The
Mellon interests began the crection of the Wilkinsburg &
Oakmont Street Railway Company line(73)last summer,
and this line is now ready for traffic between Oakmont and
Wilkinsburg, thus forming a new line connecting the Al-
legheny Valley with Pittsburgh. This line connects the
towns of Hulton, Verona, Sandy Creek and Wildwood.
For some time a line has been in operation between Natrona
and Hite(74), a distance of five miles, being owned by B.
Rafferty, Horace Dravo, Julian Kennedy and other of the
Mellon interests, and as this property is 110w in possession
of the Pittsburgh Railways Company the nucleus for the
further extension of electric lines in the Allegheny Valley
is had.

The Leechburg, Freeport & Tarentum Street Railway
Company (75)has been under construction for some time.
The Kittanning & Ford City Street Railway Company (76)
is building a line between Kittanning and IFord City, the
Kittanning & Lecchburg Street Railway Company(77)
has heen chartered to build a line to connect Kittanning
with Leechburg, and the Kittanning & Cowanshonock
Street Railway Company (78)has been chartered to build a
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line northward along the Allegheny River from Kittanning.
The Bradys Bend & Pittshurgh Street Railway Company
(79)is building a line southward from Bradys Bend, and
this will eventually connect with the line building north-
ward from Kittanning. The Apollo, Vandergrift & Leech-
burg(8o) Street Railway Company is building a line be-
tween Apollo and ILeechburg along the Kiskiminetas
which will connect with the Leechburg, Freeport & Tar-
entum and thus give that section rapid transit connections
with Pittshurgh.

The Butler Passenger Railway Company (81)will be
connected with the Allegheny by a proposed line to Butler
Junction(82), and a line has been proposed to connect with
the Pittsburgh Railways Company in Lower Allegheny(82).
The work of connecting the Franklin Electric Street Rail-
way Company (83)and the Citizens’ Traction Company (84),
of Oil City, has been completed, and cars are now running
over this connection line(85)between these two towns.
The French Creek Street Railway Company (86)will build
a line toward Meadville. The Oil City Station Railway
Company (87)and the Oil City Street Railway Company
(88)are two other lines in operation in that town with in-
terurban lines under consideration. The Petroleum Street
Railway Company is building a line 8} miles long north-
ward along the Allegheny River. The Titusville Electric
Traction Company (89)will probably be connected with Oil
City by a proposed line(go). The Warren Street Railway
Company (91 )now connects with several nearby towns, and
the DBradford Street Railway Company (92) has similar
connections.

A line is building, the Sharon Street Railway Company
(93), to connect Sharon with Meadville by way of Green-
ville and Conneaut Lake with a line from Meadville to An-
dover, Ohio(94). Local capitalists have chartered a line
from Mercer to Sharon(95), and connections with this line
from Franklin to Mercer(96) will bring Oil City and Mer-
cer into connection with Pittsburgh through the Beaver
Valley lines. The Mcadville Traction Company (g7 ) operates
to a number of nearby towns, and the Meadville & Inter-
urban Street Railway Company (98)will connect Meadville
with Conneaut Lake, while another branch of this com-
pany will run up Gil Creek to Saegertown(g9)and event-
ually to Erie(100). The Erie Electric Traction Company
(103)at present connects with nearby towns, as does the
Erie Motor Company(101), and recently a line has been
chartcred from Erie to the Ohio State line, the Conneaut &
Erie Traction Company(102). This line will run through
Mill Creek, Fairview and Girard, and at Conneaut will
connect with the Pennsylvania & Ohio Company, which is
building a line along the lake shore to Cleveland. In the
Upper Allegheny Valley, the Olean, Rock City & Bradford
Passenger Railway Company(150)connects a number of
Northern Pennsvlvania towns and extends into New York.
- The DuBois Traction Company (104)is operating a line
at DuBois, in Clearfield County, which connects with a
number of mining towns, and the Punxsatawney Passenger
Railway Company (105)also operates to adjoining mining
towns. The Citizens' Clearfield & Cambria Traction Com-
pany (106), owned Dby the Union Traction Company. of
Philadelphia, has a line in operation at Clearfield, with pro-
posed lines to connect with [Ebensburg(1o7)and Johns-
town(108). The Johnstown Passenger Railway Company
(109) operates in Johnstown and to Conemaugh and other
points up the Conemaugh Valley, and the Conemaugh Val-
ley Street Railway Company(110)will build a line from
Ebenshure to Johnstown by way of Summer Hill, Wil-
more and South Fork. The Johnstown Passenger Railway
Company has also opened a line(111)between Johnstown
and Windber, the great coal mining town of the Berwind
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White Coal Mining Company, and it has a proposed line
(112)along the Somerset and Cambria branch of the Balti-
more & Ohio road toward Somerset. The Somerset County
Street Railway Company (113) has been chartered by
George R. Scull and other Somerset capitalists to build a
line to connect Somerset with nearby towns, and the Myers-
dale & Salsbury Railway Company (114)is building a line
between Myersdale and Salsbury, in Somerset County, in
which T. H. Nelson, of Chambersburg; George E. Parker
and J. S. McFerren, of Pittsburgh, are interested.

The Citizens’ Passenger Railway Company (115)has been
operating in Altoona for some years, and now has a line to
Woopsononock (116), and is interested in the Altoona &
Logans Valley Electric Railway Company(117). The Beit
Line Extension Railway Company (118) was chartered
about a year ago and will operate out of Altoona. The
Tyrone Street Railway Company (119)is building a line 10
miles long toward Altocna, and the Tyrone & Bellwood
Electric Railway Company (120)will connect Tyrone and
DBellwood. while proposed lines from Altoona(121)will
connect Altoona and Tyrone by way of Bellwood. The
Bellefonte Electric Railway Company (122), in which E. A.
Tennis and S. L. Hibbard, the well-known New Yorlk street
railway magnates, are interested, will connect Bellefonte
and State College. The Phillipsburg Electric Railway
Company (123 jand the Center & Clearfield Street Railway
Company ( 124 )are being constructed in Center and Clear-
field Counties.

The Williamsport Passenger Railway Company(125),
the Ifast End Passenger Railway Company (126), the
South Side Passenger Railway Company(127), the Valle-
ment Traction Company (128)and the Williamsport & Lock
Haven Street Railway Company (129)are largely owned by
Senator J. H. Cochran and his associates of Williamsport,
who are interested in numerous steam and electric railway
enterprises. The Lock IHaven Traction Company (130)has
interurban connections(131), and there is a proposed line
(132)to connect Bedford with Bediord Springs, the well-
known summer resort, in Bediord County. Most of the
other clectric railway lines west of the Susquehanna are
those connected with the system which traverses Dauphin,
York, Adams, Cumberland, Mifflin, Franklin, Perry and
Juniata Counties, which system largely emanates from
Harrisburg.

The nucleus of these lines is the Harrisburg Traction
Company, which operates in Harrishurg. The lines of
this system which have interurban connections are the fol-
lowing: The FHarrishurg & ~Mechanicsburg Electric
Railway Company (133), the Lancaster & Mechanicsburg
Street Railway Company(134), the Dauphin Strect Rail-
way Company(135), the Hummelstown Street Railway
Company (not shown because ecast of Harrishurg), the
Camp Hill & Harrisburg Passenger Railway Company
(136)and the Blue Ridge & Linglestown Electric Railway
Company (137). The Star Street Railway, of Mechanics-
burg. is the nucleus of another system which has inter-
urban connections with the AVest FFairview & Marysville
Street Railway Company (138) and the Eastern Traction
Company(139). The York Street Railway Company con-
trols the York County Traction Company(140),a line to
Lewisbury (141), and the York & Dover Trolley Company
(142). The Mechanicsburg & Dover Electric Railway
(143)is under construction, and the Baltimore, Westmin-
ster & Gettysburg Electric Railway Company (144) will
eventually reach as far north as Harrisburg. The Carlisle
& Mt. Holly Electric Railway Company (145)is building a
line to Mt. Holly, and the Mt. Holly & Boiling Springs
Street Railway Company(146)has been chartered. The
Gettysburg Transit Company (147) has been chartered,
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and the Cumberland Valley Street Railway Company
(148)extends east of the Susquehanna. The Lewistown &
Reedsville Electric Railway Company (149) will connect
Lewistown with Reedsville when completed. In the north-
ern part of the State the Olean, Rock City & Bradford
Street Railway Company (150) is now at work on a line
which is destined to become the nucleus of an extensive
interurban system, and which will eventually connect a
number of Northern Pennsylvania and Western New York
towns.

Following 1s a list of the companies, systems and
branches included in this scheme of development, number-
ing 150 in all, and indicated by numbers, which afford a
key to locate them in the map on the opposite page:

No. 1. West End Traction Co. line of Pittsburgh Railways Co.

No. 2. Extension of Pittsburgh Railways Co. lines to Coraopo-
lis from McKees Rocks.

No. 3. Pittsburgh Railways Co. line through Allegheny to
Bellevue.

No. 4. Proposed Pittsburgh Railways Co. line from Bellevue
to Freedom.

No. 5. Beaver Valley Traction Co.

No. 6. New Castle Traction Co., owncd by the Beaver Valley
Traction Co.

No. 7. Sharon & Newcastle Traction Co., owned by the Beaver
Valley Traction Co.

No. 8 Wampum & Hoytdaic Street Railway Co., owned by the
Beaver Valley Traction Co.

No. 9. Hoytdale & Beaver Falls Street Railway Co., owned by

the Beaver Valley Traction Co
No. 10. Moravia & Wampum Street Railway Co., owned by the
Beaver Valley Traction Co

No. 11. Wampum Street Railway Co., owned by the Beaver Valley
Traction Co.

No. 12. New Castle & Moravia Street Railway Co., owned by the
Beaver Valley Traction Co.

No. 13. Beaver & New Brighton Strect Railway Co., Wright
Syndicate.

No. 14. Beaver Falls & New Brighton Electric Street Railway
Co., Wright Syndicate:

No. 15. Freedom & North Rochester Electric Street Railway Co.,

Wright Syndicate.

No. 16. Union Electric Strcet Railway Co., New DBrighton to
Rochester, Wright Syndicate. .

No. 17. Ellwood City Street Railway Co., a local company.

No. 18 Valley Street Railway Co., owned by Mahoning Valley
Railway Co.

No. 19. Mahoning Valley Railway Co., Youngstown & Sharon
Street Railway Co.

No. 20. Mahoning Valley Railway Co., New Bedford & State Line

Street Railway Co.

Western Extension of the Beaver Valley Traction Co.

lines. .

No. 2r1.

"No. 22. Allequippa & Coraopolis Street Railway Co.

. Allequippa & Coraopolis Street Railway Co., extension
west from Monaca.

Carnegie, McDonald & Canonsburg Street Railway Co.
Canonsburg & Washington Street Railway Co.
Washington Electric Street Railway Co.

No. 24.
No. 2s.

No. 26.

No. 27. West Washington Street Railway Co.

No. 28. North Washington Street Railway Co.

No. 29. East Washington Street Railway Co.

No. 30. Washington & Oak Grove Street Railway Co.

No. 31, Washington & Brownsville Electric Street Railway Co.,

over the old National road.

Monongahela Street Railway Co., Mellons, now owned

‘by Pittsburgh Railways Co.

Monongahela City Street Railway Co., Mellons, now

owned by Pittsburgh Railways Co.

Pittsburgh & Charleroi Street Railway Co., Mellons, now

owned by Pittsburgh Railways Co.

Elizabeth & Dravosburg Traction Co., Dr. Pierce and

otlier.

No. 36. Rostraver & Monessen Street Railway Co., Mellons.

No. 37. Donora Street Railway Co., Mellons.

No. 38. Monongahela, Webster, Bellevernon & Fayette City Street

Railway Co., Col. Schoonmaker.

Charleroi & West Side Street Railway Co., Col. Schoon-

maker. i

No. 4o. Brownsville, Bridgeport & West Side Street Railway Co.,
local interests.

No. 32
No. 33
No. 34.

No. 3s.

No. 30.
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MAP SHOWING DEVELOPMENT OF INTERURBAN RAILWAYS IN WESTERN PENNSYLVANIA

East McKeesport line of United Traction Co., Pittsburgh ~ No. 37. Line from Connellsville, via Broadford, Vanderbilt, etc,,

Railways Co. to Fayette City, Pittsburgh, McKeesport & Connellsville.
McKeesport & Wilmerding line of United T ract10n Co., No. 58 Pittsburgh, McKeesport & Connellsville Street Railway.
Pittsburgh Railways Co. No. 59. Pittsburgh, McKeesport & Counellsville Street Railway,
Interurban lines of United Traction Co., Pittsburgh Rail- Mount Pleasant Division.
ways Co. No. 6o. Pittsburgh, McKeesport & Connellsville Street Railway,
Interurban lines of United Traction Co., Pittsburgh Rail- Scottdale Division.
ways Co. ) No. 61. Pittshurgh, McKeesport & Connellsville Strcet Railway,
Interurban lines of United Traction Co., Pittsburgh Rail- Connellsville Division.
ways Co. No. 62. Greensburg & Westmoreland Street Railway Co., of West-
Interurban lines of United Traction Co., Pittsburgh Rail- moreland Traction Co., Pittsburgh, McKeesport &
ways Co. Connellsville.
Wilkinshurg & East Pittsburg Street Railway Co., Mecl-  No. 63. Greensburg & McKeesport-Street Railway Co., independ-
lons, Pittsburgh Railways Co. ent line.
Port Venue & Van Kirk Street Railway Co., Mellons, No. 64. Extension of Greensburg & Westmoreland Traction Co.
Pittsburgh Railways Co. line by Pittsburgh, McKeesport & Connellsville.
Wilkinsburg & Turtle Creek Street Railway Co., Mellons, No. 65. Greensburg Southern Trolley Co.
Pittsburgh Railways Co. No. 66. Extension of Greenshurg Southern lines from Greensburg
Shady Avenue & Homestead Street Railway Co., Mellons, to Latrobe, Pittsburgh, McKeesport & Connellsville.
Pittsburgh Railways Co. No. 67. Extension of Greenshurg Southern lines from Greens-
McKeesport, Wilmerding & Duquesne Railway Co., Pitts- burg to New Alexander, Pittsburgh, McIKeesport &
burgh, McKeesport & Connellsville. Connellsville.
McKeesport & Youghiogheny Street Railway Co., Pitts-  No. 68. Extension of Greenshurg Southern lines from Greensburg
burgh, McKeesport & Connellsville. to Mammoth and Hecla, Pittshurgh, McKeesport & Con-
Versailles Traction Co., Pittsburgh, McKeesport & Con- nellsville.
nellsville. No. 69. Latrobe Street Railway Co., owned by local people.
Connellsville & Uniontown Railway Co.. Pittsburgh, Mc-  No. 70. Ligonier & Chestnut Ridge Street Railway Co., chartered
Keesport & Connellsville. by the Mellons, of Pittsburgh.
Counellsville Suburban Street Railway Co., Pittsburgh, No. 71. Consolidated Traction Co. from Allegheny up Allegheny
McKeesport & Connellsville. River, Pittsburgh Railways Co.

Uniontown & Monongahela Valley Electric Railway Co.,  No. Butler Street line of United Traction Co., Pittsburgh
Pittsburgh, McKeesport & Connellsville. Railways Co.

N
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. Wilkinsburg & Oakmont,

. Kittanning & Ford City Street Railway Co.,

. Kittanning & Cowanshonock Street Railway Co.,

. Bellefonte Electric Railway Co.,
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to run to New Kensington,
Pittsburgh Railways Co., formerly a Mellon line.

. Line from Katrona to IHite in operation, Mellon, now

Pittsburgh Railways Co.

. Leechburg, Freeport & Tarentum Street Railway Co.,

Mellon, now Pittsburgh Railways Co.
local eap-
italists interested.

. Kittanning & Leechburg Strcet Railway Co., local cap-

italists interested.
local
capitalists interested.

. Brady’s Bend & Pittsburgh Street Railway Co., New York

eapitalists.

. Apollo, Vandergrift & Leecehburg Street Railway Co,

local capitalists.

. Butler Passenger Railway Co.

. Butler Passenger Railway Co., extension.

. Franklin Electric Street Railway Co.

. Oil Traction, of Oil City.

. Oil Traction, of Oil City, connecting line with Franklin

Electric Street Railway line.

. French Creek Strect Railway Co., chartered and line

building.

. Station Railway Co., of Oil City.

. Oil City Street Railway Co.

. Titusville Electric Traction Co.

. Titusville Electric Traction Co. proposed linc to Oil City.
. Warren Street Railway Co.

. Bradford Street Railway Co.

. Sharon Street Railway Co., to run to Meadville by Green-

ville.

. Line from Andover, Ohio, to Meadville, Pa.
. Line from Mercer to Sharon, chartered by local capitalist.
. Line from Franklin to Mercer,

chartered by local cap-
italist.

. Meadville Traction Co.
. Interurban Strect Railway Co., of Meadville, to connect

Meadyville and Lake Conncaut.

Interurban Street Railway Co., branch to run up French
Creek to Saegertown.

Interurban Street Railway Co., branch to Erie.

Erie Motor Co.

Conneaut & Erie Traction Co., Erie to Pennsylvania-Ohio
State line.

Erie Electric Traction Co.

Dubois Traction Co.

Punxatawney Passenger Railway Co.
Citizens’ Clearfield & Cambria Traction Co.,
Union Traetion Co., of Philadelphia.

Citizens’ Clearfield & Cambria Traction Co, proposed line.

Citizens’ Clearfield & Cambria Traction Co., proposed line.

Johnstown Passenger Railway Co.

Conemaugh Valley Street Railway Co.

Johnstown & Windber line of Johnstown Passenger Rail-
way Co.

Proposcd line of Johnstown Passenger Railway Co.

Somerset County Street Railway Co.

Myersdale & Salsbury Railway Co.

Citizens’ Passenger Railway Co., of Altoona.

Citizens' Passenger Railway Co., of Altoona, branch line.

Altoona & Logans Valley Electric Railway Co.

Belt Line Extension Railway Co., of Altoona.

Tyrone Street Railway Co.

Tyrone & Bellwood Electric Railway Co.

Proposed line of the Altoona Belt Line Extension Rail-
way Co.

owned by

E. A. Tennis and others,
of New York.

Phillipsburg Electric Railway Co.

Center & Clearfield Street Railway Co.

Williamsport Passenger Railway Co., Senator J. H. Coch-
ran and others, of Williamsport.

East End Passenger Railway Co., of Williamsport, Sen-
ator J. H. Cochran and others, of Williamsport.

. South Side Passenger Railway Co., of Williamsport, Sen-

ator J. H. Cochran and others, of Williamsport.

. Vallemont Traction Co., of Williamsport, Senator J. H.

Cochran and others, of Williamsport.

Williamsport & Lock Haven Traction Co., Senator J. .
Cochran and others, of Williamsport.

Lock Haven Traction Co.

Lock Haven Traction Co., interurban line.

Bedford to Bedford Springs.
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No. 133. Harrisburg & Mechanicsburg Eleetric Railway Co., con-
trolled by Harrisburg Traetion Co.

No. 134. Lancaster & Mechaniesburg Street Railway Co eon-
trolled by Harrisburg Traetion Co.

No. 135. Dauphin Street Railway Co., controlled by Harrisburg
Traction Co.

No. 136. Camp Hill & Harrisburg Passenger Railway Co., con-
trolled by Harrisburg Traction Co.

No. 137. Blue Ridge & Linglestown Electric Railway Co., con-
trolled by Harrisburg Traction Co.

No. 138. West Fairview & Marysville, controlled by Star Street
Railway Co., of Mechanicsburg.

No. 139. Eastern Traction Co., controlled by Star Strect Railway
Co., of Mechanicsburg.

No. 140. Y01k County Traction Co., controlled by York Street
Railway Co.

No. 141. A line to Lewisbury, controlled by York Street Rail-
way Co.

No. 142. York & Dover Trollcy Co.

No. 143. Mechanicsburg & Dover line under construction.

No. 144. Baltimore, Westminster & Gettysburg Electric Railway Co.

No. 145. Carlisle & Mount Holly Electric Railway Co.

No. 146. Mount Holly & Boiling Springs Street Railway Co.

No. 147. Gettysburg Transit Co.

No. 148. Cumberland Valley Street Railway Co.

No. 149. Lewistown & Reedsville Electric Railway Co., connects
Lewistown and Reedsville.

No. 150. Olean, Rock City & Bradford Street Railway Co.

____Q’.Q___
General Electric Report

The General Eleetric Company’s tenth annual report for the
year ended Jan. 31 shows profits, including $938.585 from the sale
of securities, after deducting all general, patent and miscellaneous
expenses, cxpenditures of $1,131,584 on factory plants and ma-
chinery and allowances for depreciation and losses, to have been
$8,508,241. Deducting $1,097,066 for dividends on the preferred
and common stock and interest on debentures, and adding $2,057,-
685 for increase in the value of stocks and bonds owned by the
company, the sum added to surplus account is found to be

$8,657,900. The balance sheet of Jan. 31, 1902, {ollows:
ASSETS
(62151 VNI . .. . ') .700 0.0 G200 CEEE0GODEED G0 3E000 GEIT000 $4,058,448.00
Stocks and bonds $9,825,120.93
Real estate (other than factory plants).............. 464,195.68

11,364,345.05
1,338,258.93

Notes and accounts receivable...........ovuunn. 5
NVOEL 111 DECBIESG e o biaresore s tisisisis 5 e 85 315 elstass ale ssiiblalsl o sheriss

Total $22,991,920.59

Merchandise inventories:

At FACOTIES 5 vemens voiesion s wawan s canwes 3 i $7,742,605.55
At general and local offices... 1,037,968.16
Congignnuents; ; auwems » s o fesie o ¢ s s 0w 96,309.47

Toballl & sausn v capmne « et 3 orortosa)s Siarerorass sesvessst v v eressiess ausule $8,876,883.18
—— 31,868,803.77

1B (e e B o0 00 £ 0 50 00000 0G0 0B BBGAG B0 COTEIO6TES $4,000,000.00

Patents, franchises and good will........cvvvvviiin. 2,000,000.00

6,000,000.00

$41,927,251.7%

il RN - -5 008 G100 0 S DG T 08 B e i B G 50 0 G0 0 O G ©
IYive per cent gold coupon dcbenturcs $372,000.00
Accrued interest on debenturcs 3,100.00
Acconnits payable: s s s s swansse 1,349,335.33
Unclaimed dividends 4,775.79
$1,729,211.12
Capital stock 24,910,900.00
SUEPINS o ¢ swiman s 5 semrilites 5 5 s « 3 s sl 15,287,140.65
TORAL ¢ veonwie & 4 srvnpmata) s v crotEelolebe et 3 sienvimruss swssisr ool e e, $41,927,251.77

Some idea of the magnitude of the busincss transacted may be
gained from the statement that about 160,000 separate orders were
received during the year, not ineluding contracts, an average of
528 per day. An interesting statement is herewith reproduced,
showing the orders for the last c1ght years and the amounts billed
to customers as follows:

Year Ended

Jan. 31 Amounts Billed Orders Received
T8O5: &5 i e w5 o3l ol e s e $12,540.305 $12,160,119
1800 . o et e 12,730,058 13,235,016
B80T o5 2t e s shm e 12,540,004 11,170,319
1808. 12,306,003 14,382,342
TROD.n. « « 5 e rerieh it e A hm e ke e o s 15,679,430 17,431,327
0o o T 22,379.463 26,323,626
1107 ) O s 10 ) 6 28,783,275 27,060,541
1902. e s 32,338,036 34,350,840
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The orders received during the year under consideration call for
generators and converters aggregating 350,000-kw  capacity,
transformers 200,000-kw, and railway motors 450,000-kw. The
last-mentioncd item includes 1800 motors of 125 hp each for the
Manhattan Elevated system, with controllers. In the foreign
department, the sale is reported of the entire equipment for the
Tokyo (Japan) system, including 3600 kw in generators, 250 car
cquipments and all accessory apparatus, making the largest elec-
tric plant in Asia. Another notable installation is the transforma-
tion of a steam road into an clectric system, requiring 3000 hp of
generators, 4700 hp of rotary converters and 12,800 hp of railway
motors. This road, now being operated by steam, will connect
Milan, Gallarate and Varese, Italy.

The phenomenal growth in the company’s business has made
necessary many additions and extensions to the old plants. To
increase the manufacturing capacity, 186 acres of land have been
purchased during the year, and the extensions now under way will
add nearly half a million square feet to the available floor space.
An expenditure of $1,560,000 for buildings and machinery has been
entailed by these improvements. At the Schenectady works, the
pattern shop of 52,000 sq. ft. and the additions of 70,000 sq. ft. to
the machine shops have been completed. Buildings for the manu-
facture of wire and cabie and insulating materials, of 180,000 sq. ft.;
a machine shop for large work, of 117,000 sq. ft.; a building of
60,000 sq. ft. for manufacturing switches, controllers and other
small articles and an addition of 13,000 sq. ft. to the testing shop
are now under way.

The building now used for general offices at Schenectady was
originally dcsigned for manufacturing purposes, and when the new
office building, which has been under construction for the last
vear, is completed the present building will be utilized for manu-
facturing, adding about 40,0c0 sq. ft. An extension is being made
to the shipping department of 30,000 sq. ft., and a rew power house
will add 6ooo hp to the present equipment. At the Lynn works,
the machine shop and testing facilities were increased by the addi-
tion of a building having 25,000 sq. ft. of floor space; substantial
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The floor area of all factory buildings is approximately 2,500,000
sq. ft., which will be increased this ycar about 400,000 sq. ft. by the
buildings now under construction. Thc ercction by the British
Thomson-Houston Company of large works at Rugby, England,
will relieve the pressure on the American manufacturing facilitics,
as the British company has hitherto been principally supplied by
the works in this country.

The advancement in the street railway field is particularly notice-
able, and is the subject of extended comments in the report.

“There has been a notablc increase in the mileage and impor-
tance of electric railways, due to the consolidation of adjoiningsys-
tems and the development of high-speed interurban lines. Steam
railroad managers are showing more interest in electric traction,
and our enginccrs have carcfully studicd the problems presented
by large terminals and heavy traffic conditions.

“We have so perfected the methods of collecting current, con-
trolling motors and transmitting the eclectric current that we sce
no serious engineering obstacle to the displacement of steam loco-
motives on many existing steam 1ailroads where the conditions of
traffic show the electric system to be economical.

“That electricity is thoroughly reliable and entirely able to
handle heavy passenger trafific with success has been amply de-
monstratcd by many installations in regular operation for several
years.”

The report also calls attention to the increasing demand for
electric locomotives. -

—_“+—
Firing the Metropolitan Company’s Power Plant

The Metropolitan Street Railway Company, of New York, has
established a small laboratory in connection with its operating de-
partment, and one of the purposes of this branch is the collection
of data relating to the steam plant, to determine the efficiency of the
stoker department and the relative values of several grades of coal.
These investigations have been particularly directed toward the
work of the Nimety-Sixth Street station, which enjoys the distinc-

BOILER ROOM OF METROPOLITAN STREET RAILWAY COMPANY, NINETY-SIXTH STREET POWER HOUSE

additions were made to the power plant, and plans are now being
prepared for a building of 55,000 sq. ft. floor area for the manu-
facture of meters and instruments. At the Harrison works, the
fireproof storage building of 68,000 sq. ft. area was completed last
summer, and plans are being prepared for further substantial ad-
ditions to take care of the increased sales of incandescent lamps.

tion of being the largest electrical street railway powcer plant in the
world in actual operation at the present time. The magnitude of
the enterprise, however, is not its most interesting nor its most im-
portant feature. The entire system of the Metropolitan Company
presents an interesting study for engincers and managers of large
power plants and street railway properties, but in no department
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1s there greater opportunity for experimental investigation than in
the stean: plant, where the highest type of mechanical equipment
is employed throughout.

The steam plant contains eighty boilers arranged in three tiers,
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in the world in actual operation to-day. There are other plants now
in course of construction in New York which, when completed, will
have larger capacity, and these, too, are being equipped with Roney
mechanical stokers—the Manhattan Railway, for instance, with its
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DETAILS OF CONSTRUCTION OF THE RONEY MECHANICAL STOKER

200 ft. x 166 ft. each. They are Babcock & Wilcox water-tube boil-
ers, with 126 4-in. tubes 18 ft. long and two 42-in. drums 9-16 of an
inch thick and 23 ft. 354 ins. long. The boilers are built to carry
200 1bs., but at the pressure adopted for the station, 160 1bs., they
have a rated capacity of 250 hp, although they can develop 400
hp. These boilers are supported by steel heams connected with the

HOPPER

—~HOPPER-PLATE

AGITATOR SECTOR
o
MUl {
et \\. <
st

Lot

Inclined Position

vltimate cquipment of 384 stokers attached to ninety-six boilers of
50,400 hp; the New York Edison Waterside station, which will
have 224 stokers under boilers developing 35,000 hp, and the Third
Avenue Street Railway plant of the Metropolitan Company with
240 stokers under 31,500 hp of boilers. But for some time the
Ninety-Sixth Street station of the Metropolitan Company can

Stepped Position

DETAILS OF FEED AND GRATE MEASUREMENT

steel structure of the building, and they are thus entirely independ-
ent of the brickwork and of the floor itself, this part of the equip-
ment having been installed before the brickwork was put in place.

The boilers were equipped with Roney mechanical stokers by
Westinghouse, Church, Kerr & Company, and this plant has the
distinction of being the largest installation of mechanical stokers

rightly claim the distinction of leader in number and capacity of
stokers as well as in character of equipment.

A brief description of the present form of the Roney mechanical
stoker, which is playing such an important part in these large power
equipments, will be interesting at this time, when so many large
plants are being installed. The details of construction are shown .
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in the accompanying diagrammatic illustration. The cquipment
consists of a hopper for receiving the coal, a set of rocking steppcd
grate-bars, inclined at an angle of 37 degs. from the” horizontal,
and a dumping grate at the bottom of the incline for receiving and
discharging the ash and' clinker. The dumping grate is divided
into several parts for convenience in handling.

Coal is fed to the inclined grate from the hopper by a recipro-
cating pusher. which is calculated by the agitator and agitator
sector. The grate-bars rock through an arc of 15 degs., assuming
alternately the inclined position and the stepped position, il-
lustrated in the cuts, showing details of feed and grate movements.
The grate-bars receive their motion from the rocker-bar and
c¢onnecting rod, and these, with the pusher, are also actuated by
the agitator, which receives its motion through the eccentric from
a shaft attached to the stoker front, under the hopper. The range
of motion of the pusher is regulated by the fced-wheel from no
stroke to full stroke, and the amount of coal pushed into the
furnace may, therefore, be adjusted according to the demand for
steam. The motion of the grate-bars is similarly regulated and
controlled by the position of the sheath-nut and lock-nuts on the
connecting rod. Each grate-bar is composed of two parts, a
vertical web provided with trunnions at each end, which rest in
seats in the side bearers, and a fuel-plate, ribbed on its under side,
which bolts to the web. These fuel-plates carry the bed of burn-
ing coal, and, being wearing parts, are made detachable, with the
view of reducing the cost of repairs to a minimum. The webs
are perforated with longitudinal slots to disclose the condition of
the fire at all times without opening the doors, and free access
may be had to all parts of the grate to assist, when necessary, the
removal of clinker. These slots also serve an important purpose
in furnishing an abundant supply of air for combustion.

Anthracite coal is burned under half of the boilers in the Metro-
politan plant. The stokers are fitted with what is termed a guard,
which may be raised to prevent the small anthracite coal from
sliding when the dumping gratc is dropped to discharge the ac-
cumulated ash and clinker. On restoring the dumping grate to its
normal position, the guard is dropped. The design and construc-
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service. They are of the enclosed type, with all moving parts
protected from dust and dirt. The engines run in a bath of oil, so
do the worm and worm gear, to which the engine is directly con-
nected; the worm-gear housing, which is completely enclosed, is

SHOWING UNDER SIDE OF FIRE BED

attached directly to the engine frame and housing. The lubrication
is entirely automatic, and this feature cuts down attendance to the
minimum, so much so, in fact, that it is not a factor in the dis-
tribution of the power house labor. The operation and adjustment

DETAILS OF DUMPING GRATE AND GUARD--THE SHADED OUTLINE SHOWS POSITION OF GUARD WHEN RAISED
AND DUMPING GRATE WHEN DROPPED

tion of the dumping grate and guard are clearly shown in the
detailed illustration of this feature, and their operation will be
readily understood. !

An excellent view of one tier of the boilers equipped with Roney
stokers in the Metropolitan Company's station is shown in the
large half-tone reproduction. These stokers are operated by small
4 x4%4 Westinghouse engines especially designed for boiler house

require so little skill that they can be successfully taken care of
by the ordinary fireman. In this particular plant each floor of the
boiler house is divided into four sections. One engine is sufficient
to run a section, but a relay is installed as a safeguard against pos-
sible accident to driving gear or shafting. Although these engines
are small in type they show a low water rate, giving, under good
conditions, an cconomy of 42 Ibs. of water per horse-power. Taking
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the average results of several tests of the power required to drive
Roney stokers under heavy loads, it is found that to operate
stokers for 100 rated boiler hp about o.1 ihp, or 4.2 lbs. of
steam per hour are required. This amount of water is insignificant,
as it represents only between o.1 per cent and o.2 per cent of the
water evaporated by the boiler.

In operation, the entire bed of fire is visible from the under side
of the grate, as shown in the cut of the Roney stokcr attached to
a horizontal boiler, Clinkers can be seen as they form, and may
be dislodged without opening the doors. Then, too, if the fire
should burn unevenly, it can be detected instantly and corrected
without trouble.

The feature which commends this stoker particularly to the lay-
man, as well as the owner of a power plant, is that it insures com-
plete combustion of fuel and consequently eliminates the smoke
nuisance. This is accomplished by furnishing sufficient air supply,
mingling the air with the volatile gases, maintaining a constant
high temperature and a uniform supply of fuel carefully regulated
to meet the demand. A coking arch of fire-brick across the
furnace covers the upper part of the grate and forms a reverber-
atory furnace and gas producer, the action of which is to coke
the fresh fuel as it enters and release its gases, and these, mingling
with the heated air supplied in small streams through the per-
forated tile above the dead-plate, are quickly burned in the large
combustion chamber above the bed of incandescent coke on the
lower part of the grate. This method of supplying the coal at the
front and coolest portion of the furnace presents conditions most
favorable for complete and economical combustion, and in opera-
tion closely resembles a large Argand burner, in the ease with
which it is regulated and in its smokeless combustion of the
hydrocarbons of the coal.

Attention has already been directed to the fact, that while the
magnitude of this equipment was a very impressive feature, it was
not by any means the most important. This will be appreciated
when it is understood how carefully the details have been worked
out in every department, and how closely the operation is watched.
It will be recalled that M. G. Starrett, the chief engineer of
the Metropolitan Street Railway Company, contributed some
valuable information upon methods employed by the manage-
ment, in an article in the STreEeT Ratway Jourwnatr for Oct. s,
1901. Commenting upon these investigations he said: “The oper-
ation of a station the size of our Ninth-Sixth Street plant is such
a novelty in enginecring work, that there are many points about
which we ourselves have not yet reached definite conclusions.”

Frue-Gas AN Lys1s, RovEy MECHANICAL STOKERS, METROPZLITAN STREET RAILWAY
Cowvrany, New York, Jan. 10 1o Fes. 10, 1902.
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Referring particularly to the analysis of flue gases, he added:

“A station as large as ours makes not only justifiable, but neces-
sary, refinements which have not heretofore been considered as
a regular part of station operation. The maintenance of a small
chemical laboratory is one of these. We are doing business on
such a large scale that such matters as the quality of the coal, and
the amount of good fuel that goes up the chimney cannot profit-
ably be neglected.

“Flue gas analysis is not worth anything unless samples are
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taken frequently So far, we have confined ourselves to taking
samples of flue gases {from each boiler room once during each
shift. The stoker operators in each room are held responsible for
the quality of the flue gas coming from that room. With mechan-
ical stokers all through, it is possible to insist on closer regula-
tions of the quality and temperature of the flue gases than would
be possible with hand firing. With mechanical stokers there is no
reason why, with proper attention under ordinary running con-
ditions, the flue gases should not show continuously approxi-
mately the same percentage of air, CO. and CO. The proportion
of the latter, which is unburned fuel, should be, of course, as low
as practicable. The rate of feed, thickness of coal, and amount
ot air admitted to the fire, are all practically under control of the
stoker operators, and if the proportion is not such as to give the
best results, it is the fault of the stoker operators. As yet we have
not attempted to set up any standard for the stoker operators
to maintain. The flue gas in cach case is taken from the back
connection of the boiler. All of these show almost perfect com-
bustion.”

These tests have been taken regularly since the laboratory was
established, and the following figures, from the record book of
the Metropolitan station, show the reports from the stoker room
for one month, extending from Jan. 10 to and including Feb. 1o.
Tt would be well to bear in mind that these records do not show
the best results, for the inspector has instructions to select poor
fires, where there are any, rather than good ones for analysis.

Pr——

Bowser Oil Cabinet

The accompanying cut represents the single square cabinet
equipped with an adjustable measure and a self-measuring pump,
manufactured by S. F. Bowser & Co., of Fort Wayne, Ind. These
cabinets are intended for use in electric light and street railway
power plants, factories, shops, cotton and woolen mills and engine
rooms of large manufacturing establishments. By storing, oil in
cabinets of this kind instead of leaky barrels, and measuring it for
distribution, much waste is prevented, and the danger of fire from
oil-soaked floors is eliminated.

The tank which contains the oil is built of galvanized steel,
turned, double-seamed and soldered, and is enclosed in a strongly
built cabinet. The pump is
of metal, full nickel finish, or
black enamel, nickel trim-
med finish. Tt measures an
exact pint, half-pint or quar-
ter-pint at a stroke, and de-
livers the oil directly into
the oiler or oil can of what-
ever capacity or shape. The
pump is equipped with the
“anti-drip”  nozzle, which
prevents dripping after the
pumping motion has ceased
and which shuts off the flow
of oil instantly. The quan-
tity of oil discharged at a
stroke is controlled by a
small lever located upon the
pump plate upon the top of
the tank, which may be
regulated by loosening a set
screw and moving the guantity stop up fo.r more or down for less.
Where a standard size of cans or oilers is in use the pump may
be regulated to fill them at one stroke. Th? cylinder of the pump
is of brass, 2% ins. in diameter and with a 6-in. stroke; the plunger
is of gray malleable casting and 111.c val_ves anq valve seats are of
full brass construction. The cabmet‘ls provtded_ with a .roul}d
metal drip pan 7 ins. in diameter, with an opening 1Y ins. in
diameter in the center, protected by a stout wire screen, wh%ch
prevents dirt from entering the tank. The pump has also_a slide
drip pan cover, to which is attached an upright _metal drip tube
7 in. in diameter and notched to fit over the_dlscharge nozz_le,
whicl is 34-in. in diameter. When cans are being ﬁ.lled the slide
drip pan cover is pushed back, angl when not in use is pulled for.-
he drip pan, and if the pump be operated the oil
p tube and into the tank proper. This ar-
ats dirt from entering the cabinet and con-

IMPROVED OIL CABINET

ward, covering t !
passes down the dri
rangement also preve

taminating the oil. ) ' ’
1n addition to the single square style of cabinet illustrated, this

firm manufactures the compartment square cab_inet, th_e single 1"0'11-
top cabinet and the compartment roll-top cabinet, with capacities
ranging from one to five ba.rrels.‘ '.Ih'e compartment cabinets are
ised where more than one kind oi oil is required.
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A Handsome Convertible Car

The convertible car illustrated herewith is one of a lot recently
constructed by the John Stephenson Company, Elizabeth, N. J., for
Porto Rico. It is of some interest to note the fact that the con-
vertible style of eonstruetion is becoming generally appreciated,
finding favor in warm countries as well as cold ones, and wher-
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motor cables, wires, ete. It is formed by plaeing castings or dis-
tanee pieces between the sills and placing a flooring underneath
them. DPractice has shown the great value of a construetion which,
while it protects the cables and wiring, brake pipes, etc., also
affords casy access to them by means of trap doors in the floor.
Another unusual feature is the use of a steel-plated truss plank.
This is placed at the foot of the posts with the steel next to them.

e
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HANDSOME CAR FOR SAN JUAN LIGHT & TRANSIT COMPANY

cver it 1s used it 1s winning favor with passengers. Its great
value consists in the fact that, with a single equipment, a road 1s
always provided with either open or closed cars at a moment’s
notice. No change of temperature or weather conditions can

come so suddenly as to find the road with the wrong kind of car,

in service.

The cars were built for the San Juan Light & Transit Company
and are 36 ft. 4 ins. long over the buffers, with 28-it. bodies. When
shipped, platforms and bonnets were removed and placed inside
the bodies, which were boxed and shipped entire. Twenty-eight
feet is perhaps the best length for general service, and is becoming
recognized by railway men as a standard. The bodies have straight
sides with a high truss to the window rail. The truss ends go
through the sills and are secured to them by anchor plates. The
latter have their ends turned up over the end of the sill, making a
secure connection. Still further strength is obtained by a truss
rod under each of the side sills, and by steel plates 5§ in. x 8 ins.
There are the usual bolsters which are sandwiched with 34-in.
plates. The body is 7 ft. 8 ins. wide, and is 9 ft. from the bottom
of the sill over the roof. The conditions of operation are such as
to confine the width over all to this small
dimension. The sides are covered with
vertical sheathing outside. A matched
horizontal ceiling is gained on to the posts
and glued as well as nailed. As the out-
side is also glued the whole side becomes
as strong as a single piece of wood with
the grains erossed. The lower window
sash drop into pockets, and the upper
sash slide into the roof. This form of con-
struction presents several advantages,
among them being the neat appearance of
the roof from the inside, This construction
gives a well-proportioned roof and a wider
monitor than is possible where both slide
into the roof, and avoids excessive weight
in the upper part of the car body.

There are sixteen cross seats and fowm
stationary longitudinal seats in the cor-
ners. The inside finish is white ash
throughout with bronze trimmings and
three-ply head linings. FEach ear is fitted
out with bronze trimmings and three-ply
with thirteen incandescent electric lamps. As the cars are to be
operated in a warm climate, a vestibule was not necessary, and a
plain open platform with a street car bounet is*used. The plat-
forms are 4 ft. 2 ins. long. They have folding gates and a single
step.  The outisde platform sills are plated with steel. The floor
is dropped 9 ins. below that of the car. The trucks are of the
maximun traction type.

There are several notable departures in these cars from usual
practice in construction. Omne of these is in the floor fram-
ing.” This has four sills extending the full length of the car,
the space between the central pair being utilized for a longitudinal
floor pocket. This pocket forms a conduit in which are placed the

The construction renders the car exceedingly stiff, which stiffness
is also increased by the use of a double floor throughout the car.
The details of the finish are of standard patterns. There are ten
pivoted ventilators on a side, the windows have three guard rails,
and there are the usual sand boxes, gongs, electric signal bells,
etc. Each end of the body has a coach bracket signal lamp, and
on the right-hand side of each end there is a colored signal light,
so wired as to burn with the electric headlight.
—_——

Extra Heavy Double Truck

The accompanying illustration shows one of the latest develop-
ments in trucks for high-speed electric cars. The long car bodies

which are now used in suburban service and are ordinarily run at
an extremely high rate of speed around curves as well as upon
straight tracks have necessitated certain modifications in the stand-
ards laid down by the Master Car Builders' Association, but the
M. C. B. lines are incorporated in the best makes of trucks for
this service. The Taylor Electric Truck Company, of Troy, N. Y.,
after a long practical experience in the manufacture of high-grade

HIGH-SPEED TRUCK FOR HEAVY SERVICE

trucks for heavy service, is now putting on the market the design
shown herewith. This truck, as will be seen, conforms very closely
to steam railroad practice, at the same time embodying such
features of strength and durability as are required by the addition
of the extra weight of the motors. The bolster has a swing mo-
tion, which combined with the equalizer bar construction makes a
very easy-riding truck. The trucks and all wearing parts
are made very strong, allowing the attachment of air brakes
if desired, and great care is taken to have the trucks in all parts
equal to any service, however severe. The trucks are made in
two sizes with wheel bases of 5 ft. 10 ins. and 6 ft., and for any
gage of track from 3 ft. Gin. to 5 it. 2}2 ins. They are constructed
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to receive two motors apiece or four motors to a car, and run
smoothly around curves of 4o-ft. radius. \Wheels of any diameter,
either of spoke or double-plate pattern, and with treads and flanges
to suit the purchaser, are furnished by the company. The weight
per set of trucks complete for a car 1s about 11,000 lbs., the wheels
weighing from 500 1bs. to 550 1bs. each. This extra heavy double
truck is built practically on the same lines as are contained in the
cther standard trucks made by the Taylor Electric Truck Com-
pany, and embodies the same combination of strength and
simplicity of construction which have made the products of this
factory popular with both car builders and operating men alike.
They have already been placed in use on large numbers of inter-
urban roads operating at high rates of speed.

e e

Cheatham Electric Railway Switch

An electric switch, which is the development of several years’
practical experience 1 the operation of trolley roads where the
conditions are unusually severe, 1s illustrated in the accompanying
cuts. The demand for such an appliance is especially felt at cross-
ings where there is heavy traffic at certain hours, and in systems
where there are numerous branch lines extending from the main
line to outlying districts. The running tune can be materially im-
proved if the necessity for bringing the car to a stop at every
switeh is removed, and a considerable saving in the actual cost
of power will also be effected. Even when it is not necessary to
bring the car to a “'dead stop” considerable delay and expense 1s
entailed, as it 1s generally necessary to slow down so that the
motorman can lean out of the window, turn the switch with his
rod and return to an upright position before increasing the speed
of the car again.

The Cheatham Electric Switching Device Company, of Louis-
ville, claims that the apparatus which it manufactures for this pur-
pose, and which 1s herewith illustrated, will perform this work
satisfactorily from an economical, electrical and mechanical view-
point. In one test to which 1t was subjected,
namely, the operation of a switch ¢n the St.
Louis Traction Company’s lines where 750
cars passed daily, its performance was so
satisfactory that the railroad company
adopted the system for many other different
points, and discharged the switchmien form-
erly employed to attend the crossings,

The construction and operation of the
apparatus may be readily understood after
an examination of the accompanyving cuts
and the appended description. Fig. 1 shows
the lever connection, stay-spring and tongue
in central position, while Fig. 2 shows a
portion of the device connected to the
switch tongue, which is set for the straight
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FIGS. 1 AND 2—SWITCHING APPARATUS IN POSITION AND DETAILS

track, and the coil-spring that holds it tight against ecither side to
prevent passing cars from shifting the tongue as they pass. Fig.
3 shows the trolley pan and circuit-changing box.

The trolley pan consists of two strips of wood having their inner
edges beveled and shod with angle iron. The circuit changer is
a solenoid magnet having a core armature that rests on plate A
until magnetized sufficiently to lift it to plate B. The trolley pan
and circuit changer are connected by the dark wires (Fig. 3) com-
mencing at bolt D, and counecting the terminal K of solenoid,
then leaving terminal L and connecting with angle-iron strip E.

[Vor. XIX. No. 18.

The negative angle-iron strip C is connected to the core armature .
J by the white wire, commencing at C and passing through the
resistance coil /7 7. When a car approaches and the motorman

FIG. 3.—TROLLEY PAN AND POLE BOX

is going to keep straight ahead, he invariably shuts the current
off, allowing the car to run by its momentum. When the trolley
wheel reaches the contact block it connects the angle-iron strips
I C. Current comes from the trolley wire at D, passes through
solenoid K L and comes back to contact
strip E, passes through the trolley wheel
into contact strip C (as indicated by
arrows), then it goes down the white
wire C to armature /, and to plate A to
solenoid 2, and to ground, thus setting
the tongue for the straight track. To
set the tongue for the curve, the motor-
man 1nvariably keeps his current on
while the trolley 1s passing under the
trolley pan. In the latter case the cur-
rent, starting at D, passes over the same
route as in the first case until it leaves
the armature J, which is now in contact
with plate B, instead of . because the
car is drawing current from the angle-
iron £ through solenoid K L. Inctead
of going down the plate A the current
now passes down plate B to maguet 7,
which sets the tongue for the curve.

Only enough current passes through
the solenoid of the circuit changer in
the first instance to supply the ground
maguet, but in the second instance the
angle-iron E has to furnish the ground
magnet /, as well as the current the car
requires. This heavier current, passing
through solenoid K L, causes the arma-
ture J to be lifted from post 4 to post
B. The switch is operated by the mo-
torman having his current on or off
while passing under the contact block.
Even though the tongue may be in the
proper position when the motorman ap-
proaches, he must operate it just the
same as he would were it not so.

In practice it has been found neces-
sary to give very little attention to this
switch. Every two or three weeks the man in charge lifts the
small lid of the iron box and scoops out the mud in that end
of the box. The entire operation will not take over five min-
utes. The idea is not to clean the working parts, but to keep
the dirt from packing around the outer end of the plunger. It
is explained that the mud does not settle around the lever and
links, because they are higher than the bottom of the slot or gap
in the switch guard. Many railways are in the market for auto-
matic switches and the manufacturers are busy supplying the above
described apparatus
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Brill Cars in America and Europe

The J. G. Brill Company, of Philadclphia, has recently shipped
forty open cars to the Companhia Carris de Ferro de Lisboa. The
accompanying illustration shows the
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a spccialty of outdoor furniture and the manufacturing of swing-
ing chairs, scttees, canopy tops, etc., which have met with approval
in many parts of the country. This concern, it may be remem-
bered, had the contract for furnishing seats at the Pan-American
Exposition last year, the wearing qualities of its goods having

general appearance of these cars. They
are typical Brill open cars of the usual
strong construction and embody the
features for which the firm is noted.

The Portuguese capital is a city of
hills, and the cars have been equipped
with the “Eurcka” maximum traction
trucks. '

The length of the-cars over the crown
pieces is 30 it. 2 3 8 ins., and the width
over the sills is 5 ft. 1074 ins. There are
twelve seats, eight of which have re-
versible backs, furnishing a seating ca-
pacity of sixty. Access and egress may

P T e
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be prevented on one side, or both, by
cuard rails which extend from corner-
pust to corner-post, and slide behind
the grab-handles. \When not in us2 they
are held at the top of the posts by Brill patented gravity catches.
Leather-covered chains between the corner-posts and the dasher-
rails complete the barrier. The bulkheads have three large drop-
cashes. Brill patented round-end seat-corner panels permit the
roller curtains to be drawn to the foor. Ample protection is
thereby afforded during showers. The monitor decks are high and
wide, and, with the highly polished bird's-eye maple ceilings,
present a light and attractive interior appearance. The cars are
also equipped with patented angle-iron bumpers and Dedenda
gongs.

The J. G. Brill Company is also shipping fifty more cars to the
Metropolitan Street Railroad Company, New York, for its Third
Avenue division; thirty-five 12-bench and fifteen combination
They are identical in almost every detail to those of former orders,
pretty good evidence that the types and details are successfully
meeting the complex requirements of the largest and busiest
system in the world.

The open cars are 35 ft. 11 ins. long over the crown pieces, and
6 ft. g ins. wide over the sills. The combination cars are 36 ft. 14
ins. long and 6 ft. 5 ins. wide: the length of the closed compart-

NEW OPEN CAR FOR LISBON

been appreciated by the directors of that exposition. The design
of the McCormick furniture is such that patrons of parks where

STANDARD COMBINATION CAR, NEW YORK

it is used find the comfort in the resting places that it is intended
to give, the seats in both swings and settees being so proportioned
that they conform to the requirements of the body. Al the Mec-

OPEN CAR FOR METROPOLITAN STREET RAILWAY, NEW YORK

ment is 11 ft. 434 ins., and that of the open part 24 ft. 834 ins.
Joth cars are fitted with round-corner seat-end panels, ratchet
brake handles, angle-iron bumpers and Dedenda gongs, all of
which are Brill patented specialties. The trueks are of the Brill
“Lureka” maximum-traction type, the standard double truck for
the entire Metropolitan system.

— oy L
Railway Park Furniture

Every railway manager who operates pleasure grounds in con-
nection with his system understands the difficulty of getting re-
liable scttees, swings, etc., for his parks. The hard service to
which these adjuncts to the pleasure grounds are subjected makes
it imperative that they should be of the very best quality of ma-
terial and that the workmanship on them should give them the
greatest strength combined with neatness of appearance. The
McCormick Manufacturing Company, Des Moines, Ta., has made

Cormick furniture is thoroughly painted with good paint and
finished with varnish, and will stand exposure to the weather with-
out undue deterioration.

———————

A Trans-Continental Map, with Statistical Analysis

Spencer Trask & Company, bankers, New York City, have just
published a map showing the relative positions of the various
trans-continental railroad systems and important connections west
of Chicago, together with a statistical analysis based upon earn-
ings per mile of road. The character of the work bespeaks the
great care exercised in its compilation, and should be of excep-
tional value to railroad officials, financial men and all classes of in-
vestors. The map gives almost at a glance a comprehensive idea
of the intricate steam railroad systems of the West and Southwest,
and nothing has been spared to make the work genuinely artistic
in its presentation.
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Some New Type of Overhead Material

There is probably no more important eclement among the
various devices which enter inte the construction of an up-to-date
overhead trolley line than the overhead crossings. These should
permit of a proper interconnection and support of the trolley
wires at those points on the system where two lines mtersect, and
as the crossing of such lines frequently varies from a right angle
to an almost parallel relation, it is desirable and most essential
that such crossings should be made adjustable, in order that their
use may be universal on the system. Another highly important
clement in the development of a satisfactory device of this charac-
ter is the matter of weight, which should be as low as possible,
and perhaps even more important than this is the manner in which
the crossing is connected to the wires and the facility with which
it can be placed, as well as the ease with which it can be adjusted
for use with various sizes of trolley wire. A great dcal of difficulty
has also been experienced in the past with uneven underruns in

“such devices, giving rise to a jumping of the trolley wheel when it

strikes the crossing at the point where it leaves the wire.
In the construction of the “New™ Philadelphia Crossings, illus-

trated herewith, these disadvantages have been considered.
Two types to meet the two distinct conditions of service
are furnished—the uninsulated or mectallic crossing and

the insulated crossing, for use where it is desired to electric-

FIGS. 1 AND 2.—UNINSULATED AND INSULATED
ally separate the intcrsecting trolley wire and yet maintan
perfect mechanical continuity and give an even underrun for
the trolley wheel. IFig. 1 shows the uninsulated or metallic
crossing, a description of which will bring out the general
features embodied m both types. The crossing wires first pass
through a hinged clamp after passing under a curved flange and
then pass over the top of the centrally hinged arms, forming the
two parts of the crossing. For the purpose of permanently fixing
the wire, its path from one end to the other of the arms is well
grooved. The novelty of the hinged clamps at the ends of the
arms for holding the trolley wire and firmly fixing the crossing is
particularly noteworthy. This is so arranged that it will take
sizes from o to 0000 inclusive, and the manner in which the trolley
wire enters the clamp is such that the trolley wheel as it strikces
the curved flange
is pressed down-

ward from the
wire andiscaused
to  run  on its
flanged edges
across ihe arm FIG. 3 —SECTION INSULATOR

to the other end,
where it is.allowed to gradually rise and again bring the grooved
portion of the wheel into contact with the wire gradually. The
absence of solder 1n these crossings is naturally a great advantage.
The insulated crossing is almost as simple. Instead of the two
arms coming into metallic contact, one of the arms 1s fitted with an
insulated cylindrical cup, so arranged that the wire connected
with that particular arm passes over the top of the arm, but is kept
from contact with the metallic portion of the other arm by the
insulating cylinder. The two arms are easily separated from one
another by the manipulation of two screws, upon the removal of
which and the swinging of the guides which they hold in place
the two arms are at once separable. The lower arm can then be
connected to one trolley wire by removing the cylindrical cup.
Aiter replacing this cup and putting the upper arm in position, so
that it is properly pivoted thereon, and readjusting the two guides
on the lower side of the upper arm, the two parts of the crossing
are again in their proper relationship. The other wire is then
passed over the other arm and the entire device is ready for use.
An important feature of this insulated crossing, which is regarded
as highly desirable, is the use of a metallic running surface for the
trolley wheel, located at the central portion of the device, but
i« insulated from both arms. This metallic running surface elimi-
nates wear at this point, and a more even operation is obtained.
The “New” Philadelphia section insulator shown in Fig. 3 has
also been brought out, which embodies the same desirable features
as regards the even underrun, facility of attachment and use over a

STREET RAILWAY JOURNAL.

CROSSINGS

[Vor. XIX. No. 18.

range of trolley wire sizes the samme as above. The wire passes
into clamps in a similar manner to the ends of the crossing arms.
generally similar in their arrangement to the ends of the crossing
arms. Each of the metallic ends is also provided with an ar-
rangement for feeding in or “‘jumping” across. The central or
insulating portion of this section insulator is made up of 34-in.
thick specially treated fiber, arranged to give a very long break
between the two sections.

“Although these devices have only been on the market for a
very short time, it is reported that they have already found very
extensive use and proven highly satisfactory. All of the castings
used 1 the metallic crossing, the insulated crossing and section
insulator are malleable iron, galvanized, and all screws and rivets
are brass. In case of two wires crossing each other, one of the
wires being o or 00 and the other coo or 0000, either round, grooved
or figure 8, the crossings above described will accommodate these
wires in every case without extra cost or change of parts. These
devices are manufactured and sold by the H. W. Johns-Manville
Company, New York.

*—————

Frank Ridlon Publications

Ridlon's Representative appearcd for the first time only abouyt
three months ago, but its coming is already looked forward to by
the many friends of the Frank Ridlon
Company, Boston, and every issue re-
ceives the close r ading which its hand-
some style and convenient arrangement
merits. It secmed as if the first num-
ber hal creatcd a standard for “house
organs” which even the resouices of the
Ridlon establishment could not main-
tain, but the second number dispelled all
such fancies and street railway men be-
gan to think that all the spare brains of
the company were being carricd about by the Representat.ive. Tt
comes, therefore, as something of a sheck to receive the new
Frank Ridlon catalogue which is being distributed with great
liberality to purchasers of street railway supplies. This work rep-
resents the highest type el the art of making catalogues and price
lists containing everything that it is necessary to know about de-
vices illustrated and presenting them in a form that is convenient
to use. It includes, with but few necessary exceptions, only such
articles as the company manufactures, carrics in stock or controls
as agent, and is therefore a practical, usciul, working catalogue,
the immense labor of preparing which will undoubtedly be highly
appreciated by all who receive a copy. The 433 pages are of the
best paper and printed with artistic typographical taste, while the
handsomely illurmigated green vellum binding sets off the work to
oreat advantage. Much valuable information in the way of tables,
data and formulae and a telegraphic code are included. The book
1s completed by a thoroughly cross-referenced index and indices of
code words and catalogue nuimbers, and altogether the Frank
Ridlon Catalogue of 1902 will be Lard to surpass.
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Automatic Feed-Water Purifier

One of the most important features of a street railway power
station is the steam-generating plant, and much thought is always
bestowed by the designer of the station upon the best methods of
arranging the batteries of boilers with relation to the position
of the engines and the most economical and efficient dis-
tribution of the steam mains, headers, valves, etc. The details
of steam engineering have probably received closer attention from
students than any other class of practical science, with the excep-
tion possibly of eclectricity, and everything that has been done
along this line has had for its object the minimizing of the cost
of producing mechanical power from the combustible used. All
modern boilers bring either a large number of tubes containing
water in close proximity to the grate or else pass the burning
gases through tubes svrrounded by water, and in this way the
heat is transmitted directly through the material of the tube to
the water. Any change in the conductivity for heat of the sides of
the tube will therefore materially interfere with the steam-pro-
ducing properties of the boiler.

Unfortunately, but few localities have a water supply that in
its natural state can be heated to the boiling point without deposit-
ing some foreign matter either contained in solution or as sedi-
ment upon the vessel containing it, and in the case of a boiler this
matter forms what is commonly known as scale on either the in-
terior or exterior of the tube, as the case may be. This scale de-
creases to a very great extent the heating effect of the fire, ex-
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periments showing that 1-16 in. wastes 13 per cent. of the fuel.
Numerous devices which have combined much ingenuity and
the results of chemical research have been employed to overcome

II Water

Purificd
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the formation of this objectionable deposit. The accompanying
illustrations show an apparatus that 1s intended automatic-
ally to purify all kinds of feed-water. No matter what the
condition of the water when taken in at the supply pipe,
or whether the impurities consist of suspended particles or of
foreign matter in solution, it is claimed by the makers that the
water which issties from the apparatus will be in perfect condition
for the boilers. The process is entirely automatic, the only at-
tention required by the device being the filling of the storage re-
ceptacles once a day with the neccssary proportions of lime and
soda, the only two chemicals used in the system. The purifier
consists substantially of an automatically acting lime saturator,
shown at the left as a conical pipe, a soda chamber, which is a
cylindrical pipelike receptacle, and an automatic filter in the main
part of the apparatus. The lime saturator, on account of its
downward tapering shape, thoroughly mixes the lime with the in-
coming water, the water being carricd to the base of the cone by
an internal pipe and slowly rising to the top through the more
densely saturated solution at the bottom. By the time it gets to
the wide space at the top, the lime water is perfectly clarified,
and leaves the saturator through a pipe which carries it to the bot-
tom of the large cylinder. This portion of the apparatus 1s known
as the reaction chamber, and a concentrated solution from the
soda chamber is forced into it through a small pipe. The differ-
ence in the methods by which the soda and lime are dissolved is
necessitated by the fact that whereas lime will only dissolve in a
definite proportion, there is almost no limit to the solub'lity of
soda. It is therefore possible to dissolve a sufficient quentity for
twenty-four hours at one time in the small soda chamber and
send it into the reaction chamber as required. The scda solution
is forced out of the soda chamber by allowing water to flow n
through a small regulating valve, the specific gravity of the water
above the soda solution being too small to cause the mixing of
the two liquids.

Much ingenuity has been shown in the details of the apparatus
whereby the correct proportions of the mixture i the reaction
chamber are secured. There is a floating valve 1 a distributing
tank at the top, by means of which the level of the water is always
kept the same, and the arm is connected to three small valves
at an equal hcight, the first one allowing the inflow of the
untreated water, the second for the lime water, and the third for
the water which is used to force the soda solution into the reaction
chamber. The lime is slaked in a chamber adjoining the distribut-
ing tanl, and the lime paste resulting is carried to the interior of
the conical lime saturator to a point about haliway from the top.
The three liquids, namely, the untreated water, the lime water and
the soda water, remain in the reaction chamber at the lower part
of the large cylinder until the chemical reaction of the salts has
been completed and the purified water then passes through
a filter. to be discharged at the relief valve perfectly softened and
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clarificd. The sediment that results from the chemical action in
the reaction chamber is precipitated to the bottom of this chamber
and can be readily drawn off. An automatic washing arrangement,
which is provided for the filter, pre-
vents any choking up of the apparatus
at this point

There are two principal advantages
claimed for this apparatus outside of
the fact that it docs itswork thoroughly
and satisfactorily. Omne is, that it re-
quires absolutely no attention more
than the charging once a day with lime
and soda, the removing of sediment
and the testing of the water to see that
no change in its composition has taken
place. These operations can be done
in a very few minutes and the ap-
paratus left to itself for the remainder
of the day. The other special ad-
vantage is that no chemicals other
than ordinary lime and soda are used
in the process, and that after the ap-
paratus has been installed in a power
house the operating company is at
liberty to buy these reagents in the
open market.  Although this purifier
has been used to great advantage in a
large number of European plants, its
introduction into this country is of re-
cent date. The company which con-
trols the rights for the United States
is the Automatic Water Purifying
Company, of New York, and all sales
in this country will be made through

INSTALLATION

this firm or its agents.
¢

Westinghouse Rotaties for Railway Work.

Two rotary converters of 300 kw each, have recently been pur-
chased by the Manchester (N. H.) Traction, Light & Power Com-
pany from the Westinghouse Electric & Manufacturing Company.
They will be located at Hooksett, N. H., and will deliver power
for the operation of the Concord and Manchester branch of the
Boston & Maine Railroad, this road having entered into a con-
tract for power with thie Manchester Traction, Light & Power
Company. The machies are to be suppled with three-phase
alternating current, and will deliver direct current at 600 volts.
The Westinghouse Company has also sold two rotary converters
to the South Covington & Cinciunati Street Railway Company,
one being of 200 kw capacity and the other of joo kw capacity.

e e

An Automatic Oil Filler

The oil bill of a street railway company sometinies assumes such
proportions that both the engineering and accounting departments
are surprised at the footings. It is 1m-
possible to run machinery without lubri-
cation, and it has been found that & poor
lubricant is more expensive than ¢ne of
better quality. By the use of good,
clean, pure oil, engines, dynamos and all
machinery Dbearings are kept in good
condition after long years of service. It
is important, however, that this lubri-
cant should not be used sparingly but
in liberal quantities, and it becomes
necessary, therefore, for economical
working to use the o1l over and over
again. The apparatus illustrated in the
accompanying  engraving is made by
the American Oil Tilter Company, of
Philadelphia, Pa.. and has been thor-
oughly tested with all grades of oil. Tt
separates the oil and water automatically
and will purify and filter the oil at the
same time without any attention what-
cver, the dirty water being carried off
and the filtered oil retained in the tank
without a drop of oil being wasted in the
cperation. The company makes filters m all sizes from ten gal-
lons capacity up {o 3oo gallons,
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NEWS OF THE WEEK

Nebraska Franchise Tax Decision

The Supreme Court of Nebraska has handed down a decision
stmilar to that recently handed down in Illinois, to the effect that
street railway, gas, water, electric light and telephone companies
must be assessed according to the cash value of the company's
stock and bonds. This was in a suit brought by the Omaha Real
Iistate Exchange to require the City Council to reconvene as a
board of equalization and reassess the public service companies.

Toledo Merchants Provide a Passenger Station

The merchants of a certain street in Toledo, Ohio, realizing the
advantages of theelectric railways as trade producers, have recently
enteredinto anagreement with the five interurban electric railways
entering Toledo whereby they will use as a union passenger
station a large room which will be furnished by the merchants
rent free for a period of three years. A parcel check room will be
a feature of the station, and this will be conducted for the benefit

of the merchants. Any incoming passenger may rent a box
for 5 cents per day and have purchases made in town sent to

the station and delivered to the particular box number. Tickets
on all the lines will be handled, and there will be a ncws stand in
the station. The Toledo, Bowling Green & Southern, the Toledo
& Maumee Valley, the Lake Shore [Electric, the Toledo & Monroe
and the Toledo & Western are the roads that will use the station,
and they bring into the city on an average 5000 passengers per day.

San Francisco and Municipal Owner-hip

The city officials of San Francisco, who have for some months
past been planning to attempt municipal ownership of street
railways by purchasing the system of the Geary Street, Park &
Ocean Railroad as soon as the franchise of that company should
expire, recently asked City Attorney [Lane, through the Public
Utilities Commissioner of the City Council, for an opinion as to
when the franchises of the road expired. It seems that though
the city authorities are extremely anxious to attempt municipal
ownership, they were not well informed as to when the franchises
expire, and the opinion of Mr. Lanc is said to have proved a dis-
appointment to them. The preblemn turned the
fact that two grants of the decired privilege were made to
the promoters of the road, the first on April 13, 1877, and
the Nov. 6, 1&78. The to be covered was
twenty-five years. The apparent object of the second applica-
tion for the franchise was to give the road builders the right to
build a short extension; also to secure a reduction in the car
license fee. Until very recently there had never been any question
as to the fact that the franchise would lapse on April 13, that date
marking twenty-five years irom the date of the first grant. Thus
municipality ownership in San Irancisco will be delaved con-
siderably.

chiefly on

second on term

. Important Southern Consolidations

The Merchants’ Trust Company, of New York, has just com-
pleted negotiations by which the Virginia Electric Railway & De-
velopment Company, Richmond Traction Company, Richmond
Passenger & Power Company, West Hampton Park Railway
Company, Virginia Passenger & Power Company and the Rich-
mond & Petershurg Eleciric Railway Company will be consoli-
dated as the Virginia Passenger & Power Company. The com-
panies that are to be brought under the control of one company
cibrace all the street railways of Richmond, Manchester and
Petersburg and the interurban lines connecting these cities; also
the electric light and power business of the several cities and the
water rights of the James and Appomatox Rivers. In addition to
these properties the consolidated company will also come into pos-
session of large holdings of real estate. The plan of the consoli-
dated company. it is said, provides for the issuance of 5 per cent.
bonds that will be used to retire outstanding bonds of the con-
stituent companies, to provide for improvements, etc. Fritz
Sitterding, vice-president of the Richmond Passenger & Power
Company, will be president of the consolidated company.

At incetings of the stockholders of the Wilmington Sea-

(Y ) A 71 H M
coast Railroad, Wilmington Strect Railway and Wilmington Gas

Light Companies, held April 23, a plan of consolidation was

adopted by which the three are merged into the Consolidated

.

Railway, Light & Power Company, with Hugh McRae as presi-
dent, M. 7. H. Gouverneur vice-president, and a board of directors
composed of George R. French, M. J. Heyer, G. Herbert Smith,
W. R. Kenan, J. W. Norwood, Charles P. Boles, Oscar Pearsall,
Charles W. Worth, B. V. Grainger, W. L. Peasley, Junius Davis,
James H. Chadbourn, Hugh McRae and M. . H. Gouveneur, of
Wilmington, and W. W. Randolph, of New York. The consoli-
datéd company proposes at once to convert the Seacoast Railroad,
extending from Wilmington to Wrightsville Beach, into an elec-
tric railway.

It is announced in New Orleans that the New York Sccurity &
Trust Company has purchascd tlie New Orleans & Carrollton
Railroad, Light & Power Company, paying $7,195,000. The pur-
chasers already own the New Orlcans City Railroad and the
Orleans Railroad, and the purchase will give control of nine-
tenths of the strcet car mileage of the city.

The San Francisco Strike Ends

The strike of the employees of the Market Street Railway Com-
pany, of San Francisco, which was declared at 6 p. m,, Saturday,
April 19, was declared off on Sunday, April 27. As previously
stated, the demand of the men was for a recognition of the union,
a ten-hour working day and 25 cents an hour, an increase of 3
cents per hour over that paid. The company has acceded to all
of these demands except that which provides for the recognition
of the union. To the latter demand the company has agreed to
treat with the union, but has refused to comply with the demand
that all employees of the company shall be compelled to join the
union. The strike is one that is unique in annals of street railway
strikes. With 4 “labor man’ as Mayor there was aroused among
the residents of the city a feeling of grave concern as to the steps
that would be taken by the strikers and their sympathizers, backed
by a “friendly administration.” The popular theory that the decla-
ration of the strike would be followed by disorder and riot, with
possible bloodshed, was completely exploded, and in deference
to all concerned, although the strike lasted a whole week and the
ity residents were greatly inconvenienced, operations were car-
rie’d on in a manner that has characterized very few of the recent
street railway strikes. The disorder and riot that usually accom-
pany street railway strikes played no part in the San Francisco
controversy, and on good authority it is learned that the total
damages will not aggregate $100, consisting for the most part of
broken car windows. the work of the mischievious small boy, who
<aw in the strike an opportunity to demonstrate to others the
accuracy of his pitching arm. There certainly are instances where
strikes are justifiable, but there never was an instance that justified
the destruction of property.

Ohioans Plan an Extensive System of Railways to Florida

The Ohioans who for some tinie past have been working out
plans for the development of cleetric railway in Florida, also for
the construction of electric lighting and power plants, and who
recently organized the Tampa West Coast & Municipal Railway
Company, capitalized at $1,000,000, have made public part of their
plans, and from these can be obtained an idca of the magllitude
of the operations that are about to be begun. The company pro-
Soses to construct from Tampa throughout at least four counties—
Hillsboro, Hernando, Pasco and Manatu, on and near the west
coast—an electric railway system which will handle freight as well
as passengers, and also an electric light system which will pro-
vide illumination for Tampa and the numerous towns through
which the road will extend. Tampa will of course be the center
of operations, and there will be erected in that city—probably in
the southern part—the large plant that will supply electricity for
railway, power and lighting purposes. In Tampa proper the plan
is to build 14 miles of line, but the interurban line will be about
40 miles in length, while the complcte system will embrace about
100 miles.

The lines will include five loops, all radiating from the business
center of Tampa. The north branch of the system will extend
from Tampa to Sulphur Springs; another branch, to be known as

the Plant City branch, will extend from Tampa to Plant City;

.
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while the Gulf Coast branch will encircle Old Tampa Bay and
other coast points, where it will be subdivided into thc following
lines: Tampa to Port Tampa Junction; Port Tampa Junction to
Port Tampa; Port Tampa Junction to Bay View and New Venice,
touching Seven Oaks and intervening points; Bay View and New
Venice to St. Petersburg; Bay View and New Venice to Clear-
water; Cléarwater to St. Petersburg via Largo and Seminole;
Clearwater to Tarpon Springs. :

—_——

To Build Indiana Lines

Interests identified with the Union Traction Company of Indiana
have just incorporated the Indianapolis Northern Traction Com-
pany, capitalized at $3,500,000. The new company, it is said, has
been organized as a consolidation of the Central Traction Com-
pany, and the other properties recently purchased in the interest
of the Union Traction Company, and will completc the extensive
system of lines that will eventually connect Indianapolis, Logans-
port, Tipton, Kokomo, Peru and various surrounding cities. After
the projected lines are completed, so it is said, the system will be
turned over to the Union Traction Company. It is said that all
plans have been made for financing the company. The directors of
the company are: Charles A. Baldwin, Henry Moorc, William H.
Bloss, Ellis C. Carpenter, Albert S. Richey, Arthur W. Brady and
Charles Berry.

.__Q’.__

Trolley Adjunct for Fire Departments

The Fire Commissioners of Newark, N. J., intend to profit by
the experience of Paterson. At the time of the fire in the latter city
Newark responded to the call for assistance and sent engines, hose
and other equipment to the sccne of the fire, but there was a delay
of more than two hours occasioned by the lack of facilities for load-
ing the apparatus on the train. Rcalizing that such a delay is very
costly and that a similar emergency is likely to occur at any time,
the Fire Commissioners of Newark have written to all the steam and
trolley railroads running through Newark and to municipalities
west of New York within a radius of 25 miles, requesting them
to co-operate to the end that better facilities may be obtained. A
number of roads have responded, saying they will be glad to do
anything in their power, and several of the municipalities to which
letters have been sent have replied, endorsing the plan and promis-
ing help. Newark has a number of public institutions outside
the limits of the city, and it has been suggested that trolley cars
be constructed for the transportation of fire engines and horses.
Another suggestion is that the engines be hooked to the trolley lines
and hurried along in this manner to suburban points when their
service is required.

*0e —

Expert to Assist Chicago Council Committee

The new committee on local transpcrtation of the Chicago City
Council held its first meeting last week and discussed the matter
of hiring an expert engineer to assist and advisc it in reference to
questions coming up in connection with franchise renewals. Such
an expert will probably be retained to advise on the following
matters :

A plan of street car routes and terminals, especially down town,
which will meet in the best manner the need for transportation fa-
cilities.

Whether the use of the tunnels should be continued: if so
whether their present locations are the best ones.

Whether there are any practical difficulties in the way of estab-
lishing the underground trolley in Chicago, and, if so, how they
can best be overcome; also cost of such a system.

Estimates of the actual value of the physical property of the
existing companies; what the cost of necessary improvements
would be; estimates of probable increase in traffic as a result of bet-
ter facilities and the city’s natural growth; estimates of cost of
future maintenance and operation, with allowances for depreciation,
and an estimate of effect on receipts of a universal transfer system.

>

S P P —
The Railway Company’s Side in the Boston Subway
Hearing

Ex-Attorney-General A. E. Pillsbury recently stated the posi-
tion of the Boston Elevated Railway Company with respect to the
Washington Street Subway. Considerable intcrest has been
created, even outside of New England, in the proceedings of the
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Committee on Metropolitan Affairs, which is trying to decide the
merits of the various claims made by the political authorities, the
public and the railway company. Mr. Pillsbury contended that
there is no immediate need for thc removal of the surface tracks
on Washington Street. He said that if a permanent tenure of a
new deep tunnel or subway cannot be given the company, it may
be obliged to build on one or another of its elevated locations
through the heart of the city, though preferring not to do so, both
because of the expense and the injury to real estate.

Continuing, Mr. Pillsbury said that the company was now pay-
ing more to the public in taxes than it is paying the stockholders
in dividends by the sum of $320,000 a year. Moreover, the fixed
charges have increased during the last four years $1,895,084, or
215.4 per cent. Traffic is increasing in nearly twice the ratio of
net earnings. Hc suggested that it is not fair to either the public
or the company for the road to take on burdens of additional im-
provement which shall place the financial success of the business
in danger. In fact, he stated that the road has already nearly
reached the limit of safety, and that good business judgment de-
mands that further expenditures be deferred until the gross earn-
ings are larger. The road, he said, has already put into construc-
tion $2,500,000 more than its original capital, and is under a legal
requirement to build an elevated road to Cambridge which will cost
not less than $4,000,000. It is therefore confronted with the need
of $10,000,000 more capital, which, if acquired, will mean a still
greater draft upon the net earnings, and perhaps a reduction of
the rate of dividend, which has never exceeded 534 per cent, as
against & per cent allowed by law.

Irrespective of the cost of a new subway for elevated lines, there
is a demand for additional equipment and improvements of all
sorts, and there are pending 542 suits for property damages, the
settlement of which will require an additional outlay. Mr. Pills-
bury reviewed briefly the main points in the three bills now before
the committec, and explained the need of a direct avenue for the
clevated lines through the heart of the city. He made the asser-
tion that, if it were possible to build a Washington Street subway
and rent it to a competing company, it would be a public mis-
fortune, since most of the passengers using it would have to pay
two fares instead of one.

— s
Firemen’s “ Strike” on the Chicago City Railway

Last week it was heralded abroad by the daily press that strik-
ing firemen in the power houses of the Chicago City Railway had
won a great victory for organized labor. The real extent of the
strike and victory can best be judged from a narration of the facts
of the case.

A short time previous to the strike two firemen who apparently
had such important outside duties to perform that they could not
look after their company duties properly, and whose attitude
toward the company was anything but friendly, were discharged.
Soon after this four more firemen on the same shift at the same
power house (Fifty-Second Street) expressed dissatisfaction with
the action of the company, and were allowed to go also. The claim
was soon made by these two men, who had caused the trouble,
or their {riends, that they were discharged for belonging to the
union. Shortly after this the coal teamsters’ union took the matter
up and threatened to stop hauling coal to the Chicago City Rail-
way power houses unless the two discharged men were taken back.
General Manager McCulloch refused to comply with this demand.
Later a representative of the firemen's union presented a similar
request, and this naturally mct the same fate as the first. A little
later six men, comprising one eight-hour shift of firemen at the
Forty-Ninth Street power house, quit work during the rush hours
one evening. This was the extent of the firemen's strike, No other
firemen on any other shift or in any of the other power houses
went out, although the company has four power houses, all worked
by eight-hour shifts. After a temporary dclay of some crosstown
lines men were put to worl in the six strikers’ places, and in con-
nection with securing new men and holding old ones wages were
advanced from $1.75 to $2.00 a day. This would® probably have
ended the trouble werc it not that the coal teamsters’ union, which
is very strong in Chicago, took a hand in the faght. At all of its
power houses but onc the company is depeudent on coal hauled
by teams. In spite of the fact that Harder & Hafer, who have a
contract for furnishing all the coal for the Chicago City Railway,
had a contract with the coal teamsters that the teamsters would
not strike through sympathy for any other body of workmen, the
teamsters refuscd on the morning of April 23, following the strike
of the six firemen, to deliver coal to the Chicago City Railway
power plants, and a commniittce from the firemen’s union and coal
teamsters’ union called on General Manager McCulloch. Captain
McCulloch pointed out that the company would get its coal without
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regard to the coal teamsters if it should come to a fight. However,
he believed that a strike would be a bad thing for all concerned,
and if a settlement was to be made it was much better to make
it at once than after several days. The union representatives asked
for the reinstatement of all the discharged and striking firemen,
ten in all, and the right of the nien to join a union if they chose.
As to the main point at issue over which the controversy had
arisen, namely, the reinstatement of the two discharged men,
Captain McCulloch took the firm stand that the company could not
consistently do anything of the kind, and would not consider it
for a moment. As to the other firemen they were perfectly free
to return if they desired, and the men were free to join a union,
provided it did not interfere with their work. The company
insisted on the right to employ whom it pleased without regard to
unions, to discharge all who are unfaithful and to deal with the
men as to the wages they are to receive. After retiring to the
directors’ room for consultation the two labor committees decided
that Captain McCulloch's terms (which let matters go on as
before) wer» acceptable and the “strike” was closed.

— e — -

New Factory for the Making of Brake-Shoes

Ihe Ioundry of the Allston Foundry Company, of Boston, Mass.,
which malkes the Compo brake-shoe, was destroyed by fire about
three months ago.  With characteristic energy W. W. Whitcomb,
the president of the company, immediately set about building a
new one, and this company now has at Allston, Mass., one of the
most complete foundries for the manufacture of brake-shoes in the
country. The floor space of the foundry covers more than half
an acre. More adjacent land is owned by the company, so that
it has unlimited space for expansion. The foundry is equipped
with the best appliances that money can buy for the expeditious
execution of work. Learning from experience that woodwork is
dangerous in a foundry the present plant of the Allston Foundry
Company has no woodwork of any kind, and is fireproof through-
out.

The interior of the foundry is equipped with the Coburn trolley
system for the handling of molten metal. The metal as it comes
from the blast furnace is poured into enormous buckets and carried
by the trolley to the most distant part of the works, and there
poured into small buckets, from which it is emptied into the
molds. The minimum of time and the maximum of efficiency of
labor is thus secured. Iu this manner a limited number of em-
pleyees turn out 30 tons of Compo brake-shoes per day, and as
labor is one of the chief items in the manufacture of brake-shoes
this company can turn out Compo shoes at as reasonable prices as
any rival foundry. When the metal is cooled the shoes are taken
to the machine shop, where they are scratched and tumbled and
made ready for the insertion of the corks. The corks, which are
the advantageous feature of the Compo brake-shoe, are inserted
by special machinery built for the company itself. These cork
mserts, therefore, are put in position at small expense, and do not
materially increase the labor account.

The cork inserts have been found, by large experience in street
railway service, to have many advantages over the ordinary shoe.
Their effect is to hold more quickly and to brake more uniformly
throughout their contact without any objectionable gripping effect
of an all-metal shoe. A smooth retardation of the car’s motion
when the brakes are applied is therefore secured. A want of
uniformity in braking and sudden gripping results in flat wheels,
and as the clasticity of the cork prevents this gripping and over-
comes what is known as “bucking” the Compo brake-shoe is
appreciated by the passengers. Only the best metal is used in the
manufacture of the Compo shoe, and this fact, together with the
cork incerts, avoids chilled and soft iron in the face of the same
shoe. The company prefers the use of fine-grained, tough iron
of medium hardness for mileage and cork inserts for braking.
The foundry at Allston is in charge of F. L. Davis, who directs
and superintends the worlk.

Co————
PERSONAL MENTION

MR. F. S. BREED has been appointed superintendent .of the
Berkshire Street Railwav, of Pittsfield, Mass.

MR. C. M. MILLS, formerlv electrician for the Northeast Elec-
tric Railroad of Kansas Citv. Mo., has been appointed superintend-
ent of the Bozeman Street Railway, Bozeman, Mont.

MR. F. L. DAME has been appointed general manager of the
Union Electric Company, Dubuque, Ia., taking the place of Mr.
W. J. Brown, whose resignation as manager took effect April 1.
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MR. E. C. HATHAWAY, manager of the Railway & Light
Company of America, has been elected vice-president and general
manager of the Knoxville Traction Company, of Knoxville, Tenn.,
to succeed General C. C. Howell, resigned.

MR. J. W. CARTER, assistant general superintendent of the
Metropolitan Street Railway Company, has returned from a va-
cation in Northern Michigan, where he went to improve his
health, and returns much benefited by his vacation.

MR. M. J. KENNEDY, superintendent of the Montreal Street
Railway, of Mountreal, Que., who has been in ill health for some
time past, brought on by too close attention to his business, has
gone to Europe for a short vacation. Mr. Kennedy is accom-
panied by Mrs. Kennedy and their son. Mr. George Stubble, the
claim agent of the company, will act as superintendent in Mr.
Kennedy's absence.

MR. W. M. BICKNELL, formerly of Cleveland and ior some
time general manager of the Miami & Erie Canal Transportation
Company, has been made general manager of the Aurora, Elgin &
Chicago Traction Company, and will assume charge May 1. Mr.
E. R. Gilbert, at present general manager of the Chicago Electric
Traction Company, of Chicago, Ill., will succeed Mr. W. M. Bick-
nell as general manager of the Miami & Erie Canal Transportation
Company.

MR. THOMAS A. LEACH, who has been acting superintendent
of Division 1 of the Worcester Consolidated Street Railway Com-
pany, of Worcester, Mass., since the resignation of Mr. H. E.
Bradford, has been permanently appointed to the position. Mr.
Leacl’s appointment is a reward for faithful service, for he has
been in the employ of the company about fifteen years, beginning as
a conductor. Mr. Leach has been a street railway man all his
life, and before becoming connected with the Worcester Consoli-
dated he was in the employ of the Metropolitan Street Railway
Company, of New York.

—
CONSTRUCTION NOTES

BISBELE, ARIZ.—]. \W. McCauley, of Pasadena, Cal., and T. J. Barkley, of
Los Angeles, are considering the advisability of construeting an electric
railway from Dishce to Naco. It is cstimated that the line would eost $200,000. -

STOCKTON, CAL.—The Stockton Electric Railroad has been purchased by
W. G. Ilenshaw, A. S. MacDovnald and W. A. Bissell. Mr. Henshaw is
heavily interested in the Oakland Transit Company, which controls the
Oakland street railway lines. “The rolling stock of the Stockton system
will be increased aund extensions made to various parts of the city. Inter-
urban lines are projected, a linc to Lodi being talked of.

BENICIA, CAL.—Electrie railway franchises are now held by Messrs.
J. W. Ilartzell and H. F. Ilartzell for street railways in Benieia and
Napa, and also for lines through Napa and Solano Counties. They have in all
five fifty-year franchises, which have been obtained in less than a year.
It is possible that a system of interurban lines will be built.

FRESNO, CAL.—>Satisfactory progress is being made in the construction of
the Fresno Street Railway. 1wo muiles of road have already been graded, and
contracts have been let for grading 5 miles. The system, as now outlined, will
consist of 10 miles of road, 5 miles within the city limits and 5 miles through
the thickly scttled raising scction. The company has purchased 61-1b. rails,
and the work of laying the track will be begun at once.

DENVER, COL.—The Deuver City Tramway Cowmpany has applied to the
City Council for franchiscs for the construction of about 10 miles of new
line.

WILLIMANTIC, CONN.—The Willimantic Traction Company will probahly
ercct a power plant in this city. The company is to build to Baltic and other
places, as has previously been noted, and is rapidly perfeeting all its ar-
rangements. .

WILMINGTON, DEL.—The street and sewer departinent has granted
the DBrandywine Railway Company a franchise to build an electric railway
along Sixteenth Street from King Street to the Brandywine, thence to
Pine Street, to Twenty-Third Street, to Washington Street, to Thirtieth
Street, to Tatnall Street and return to Twenty-Third Street. The company
will build and maintain a bridge over the Brandywine at its own risk and
expense.

DOVER, DEL.—The incorporators of the Delaware Electrie Traction Com-
pany, who reeently purchased of the Delaware General Electric Railway the
proposed eleetric railway to run through Kent County, a distanee of 35
miles, met April 23 and eleeted thc following directors for the ensuing
year: J. Frank Allee and Dr. C. R. Layton, of Dover, Del.; S. John Abbott
and Dr. George W. Marshal, of Milford, Del.; Dr. Thomas C. More, of
Smygna, Del.; Dr. L. S. Conwell, of Camden, Del. The direetors in turn
elected the following offieers: J. Frank Allee, president; S. john Abbott,
vice-president; Dr. Thomas C. Moore, seeretary; Dr. Caleb R. Layton, treas-
urer. A survey of the route from Smyrna to Milford, and from Smyrna to
Woodland Beach, the latter place being Lower Delaware’s summer resort, will
be made, and after its approval the construction will be begun. It is expected
that operation will begin soon, and it js estimated that the road will be
eompleted in four months. The proposed line traverses one of the most fertile
sections in Delaware, and will offer unparalleled inducements to farmers
who are many miles from the railroad as it now stands.





