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EDITORIAL NOTICE

Street railway news, and all information regarding changes of officers, new
cquipments, extensions, financial changes and new enterprises will be greatly
appreciated for use in these columns,

All matter intended for publication must be received at our office not later
than Tuesday morning of cach week, in order to secure insertion in the
current issue.

Address all communications to

THE STREET RAILWAY JOURNAL,
114 Liberty Street, New York.

Who Should Run the Road?

We submit for the edification and enlightenment of our
readers this week an unique document which was prepared by
the Amalgamated Association of Street Railway Employees of
Amecrica, entitled a “Standard Form of Contract,” between
that organization and operating companies. The authenticity
of this document cannot be questioned, as many street railway
managers can testify, yet its contents are of such a startling
character that at first glance it is hard to realize that their
adoption could be seriously urged upon any employer. They
are interesting at this time especially as an example of the un-
reasonable demands made on the part of labor unions, and an
illustration of what the management of street railway com-
panies have to contend with. No further explanation should
be required by any fair-minded man after a perusal of these
terms for the attitude of railway corporations in opposing
“recognition of the union,” which, in the case of a street railway
company, would mean that the operation and management of
the property would really be turned over to an irresponsible
organization beholden to no one.

We believe that this document is without a parallel. Pur-
porting to be a contract, yet in the cntire seventeen sections into
which it is divided the association assumes no responsibility,
cffers no consideration whatever in return for the concessions
it would require of the company, and does not guarantee cven
that it will abide by the terms of the agreement in casc they are
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accepted by the company, nor does it volunteer t6 hold the men
to the proper performance of their duties. This is altogether
too one-sided to be accepted by any business man, yet rejection
of the terms here outlined have heen followed in many in-
stances by strikes, heavy financial loss to the operating com-
panies, great inconvenience to the public and interruption to
business, as well as the usual scenes of disorder, violence, in-
timidation and dgstruction of property which generally accom-
pany acute labor troubles, and for which the union always dis-
claims responsibility.

A very bad feature of this plan is that it tends to destroy
discipline among the employees and does not proposc any
method of maintaining order and providing suitable scrvice.
One of the very first provisions is that in case of the manage-
ment rejecting the demands of the union, authority is given the
officers of the association “to order the case to arbitration at
once,” thus inviting interminable controversy and practically
refusing the employer any voicc whatever in the dircction of
the property. The union does not even propose to recognize
the right of the employer to discharge an employee without its
sanction and consent, as it requires that a copy of the charges
specified in writing shall, be “furnished the secretary of the -
association within five days after the alleged offense is com-
mitted,” at the same time it attempts to use the management in
enforcing and increasing union control over the men. For
instance, all motormen and conductors “must be turned in for
initiation within sixty days after they are hired,” and men in
training must take out a “permit card from the association,
paying the association the compensation of $1 for same.”
Again, when a member has been suspended from the union the
company, upon receiving notice from the organization, “shall
suspend said employee at once without pay until such time as
the association shall request his reinstatement.”” Tn a word,
the companies, whenever possible, arc to be forced to build up
an organization that i{s antagonistic to the interests of em-
ployers, arbitrary in its rule, and yet without any responsibility
to the company or the community.

Pit Work in Car Shops

There has always been some controversy and variation in
practice regarding pit work in car shops. There are those
who believe that the less pit work the better for the quality
of the work done, while others have arranged for the hand-
ling of motors and car wheels and the doing of all repairs as
far as possible from the pit. The arguments in favor of the
two methods are well known. If the motors are taken from the
trucks into the pit the trucks can usually be left under the
car bodies, and the same thing is generally trne of wheel re-
newals. If the motors and other parts are to be worked at from
above it necessitates removing the trucks from under the car
bodies, whether the trucks are single or double. This thco-
retically involves some extra work: but those favoring the
abandonment of pit work point to the fact that work done in
the pit is sure to he inferior to that done from above with the
trucks out in the open. It is not in accordance with human
nature for a man to do his best work in a pit, which it is prac-
tically impossible to Tight, as well as the floor of a repair shop.
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It is not to be expected that with a large amount of dirty ap-
paratus over his head, ready to drop dust in his eyes, he will
take pains to look up and see that all details are well attended
to. At the present day in the larger shops and car houses
probably the greater part of the repair work is done from the
pit. In some of the smaller car houses, which are not as well
equipped with pits and hydraulic jacks in the pits, more work
has been done by taking the trucks from under the cars and
working from above.

Just at the present time, however, there is to be noted the
heginning of a tendency to abandon pit work. Two companies,
very progressive as regards shop practice, have within the past
vear moved in the direction of abandoning pit work entirely, as
far as new ecquipments are concerncd. On old equipments,
arranged to be handled from the pit, of course, such a move
would be impossible; but the fact that the new equipments have
been carefully designed to make the abandonment of pit work
on them a possibility, is significant. The two companies re-
ferred to are the Milwaukee Electric Railway & Light Com-
pany and the St. Louis Transit Company. The former com-
pany cven went so far as to insist on an entircly new design
of motor, arranged so that it can be apened from above for in-
spection and can be lifted out of the trucks directly, with as
much ease as the motars commanly in use to-day can be lowcred
directly away from the trucks. The latter company, although
obtaining a new design of motor, has not gone as far in some
particnlars, and has retained some of the features of motors
designed to be handled from below. Tn its new car shops, how-
ever, one division, which will be devoted to the repair of all the
newer equipments, has heen arranged without pits, and will be
provided with motor-driven screw-jacks for lifting the car
badies, so that trucks can be quickly taken from under and
worked at in the apen.

Trolleys and Tunnels

The activity displayed by the promotors of tunnel projects to
connect New York with the Jersey shore, and the establishment
of direct trolley communication between New York and Phila-
delphia may be more than a mere coincidence, and some of
those interested in these projects intimate that such is the case.
Application has been made by the Hudson & Manhattan Rail-
road Company to the Rapid Transit Commission to build a
single-track loop tunnel under Cortlandt Street, Church Street
and Fulton Street. in New York, which is designed to be the
continuation of a tunnel under the North River, heginning
near Exchange Place, in Jersey City.

This 1s the sccond project of the kind that has heen set on
foot for trolley traffic, and its completion would be a great
accommodation to New York business men who reside in the
suburbs bevond the North River. The New York and New
Jersey tunnel, promoted by the same interests which propose
to invade the city at Cortlandt Street, is nearing completion.
This tunnel is heading for Morton Street, and the company
which is building it has planned a big terminal station on Chris-
topher Street.
tracks in it in July of next ycar, and that when completed it is

It is reported that the company hopes to lay

to be used by any railroad company that engages to run electric
cars through it and pay for the privilege. It will anticipate the
more ambitious Pennsylvania tunnel by about three years. The
Union Terminal Company has planned a tunnel at Fourteenth
Street, where the North River is narrowest, and is obtaining
the consent of property owners along the route in Manhattan.
President McAdoo stated at the hearing hefore the Rapid
Transit Commission that the cost of the Cortlandt Street tnpnel
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loop on the Manhattan side alone would be between $6,000,000
and $7,000,000, not including expenditure for real estate. It is,
therefore, an undertaking of considerable magnitude, involving
an outlay of probably $30,000,000.

In all plans of the New York-Philadelphia trolley projects it
is proposed to secure entrance to both terminal cities by means
of tunnels, that at the New York end crossing at some point
tnder the North River, and that at the other extending between
Camden and Philadelphia. This will give the project the
advantage of much suburban patronage, provided passengers
can be landed in the shopping district or at points easily ac-
cessible to the retail section. This feature of the project, how-
ever, seems to confirm the impression that no attempt will be
made to operate at high speed between terminal cities. The
possibility of the Pennsylvania system operating its Philadel-
phia section by electricity is confidently anticipated by many
who are watching the devclopment of that company’s plans in
connection with the Manhattan tunnel, although the executivce
officials and engineering staff have carefully refrained from
encouraging this belief by any public utterances that would
Tt would not be at all sur-
prising if clectricity was adopted for the Philadelphia section,

commit them to the electric system.

co that trains could be electrically operated from that city to
New York by the time the Pennsylvania tunnel is completed ;
indeced, it will be a great disappointment if they are not.

The Troubles of Joint Ownership

Among the various clectric interurban railways which have
begun operation within the last year or two we call to mind onc
which is trying to live up to the distinction of being jointly
owned and controlled by two different scts of individuals. It is
a pleasure to record the evident financial success of the road,
in spite of this hurdensome condition, but it is far less agree-
able to contemplate the evils which have arisen out of this
modern attempt to discredit the old proverb that no man can
serve two masters at one and the same time.

The road in question conneets several populous towns with
a busy manufacturing eity, and runs largely npon a privatc
right of way, or else at the side of highways, which permit
operation at high speeds. The roadbed and track are of supe-
rior construction, and both rolling stock and power station
machinery constitute examples of typically modern design.
The power supply is direct current throughout, and the feeder
system adequate for the schedules originally planned. Traffic
growth, however, has been so great that the present line and
car cquipment is heing pushed to the limit of its capacity, and
things look as though the coming summer business of the line
will call for the active utilization of everything on wheels which
the road can muster into service.

All through the winter and early spring there were constant
recriminations against the service by that one of the ccntrolling
organizations which was not identified with the actual opera-
tion of the road, and charges against poor equipment, low volt-
age, insufficient copper and general slackness in design and
operation filled the air. From the first the men who were oper-
ating the railway realized that additional power supply and
equipment was inevitable if the business of the system was to
be properly handled, and they sought in every feasible way to
impress the fact upon the balky contingent of owners who
blocked progress by refusing to appropriate their share of funds
for the purchase of the requisite apparatus. Finally, engineers,
representing one set of owners, made exhaustive tests upon the
road in the presence of similar experts representing the others,
and absolutely determined the need of further facilities to
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accommodate the business which was expected to double the
road’s traffic during the coming summer. The engineers of
each party agreed that the need was imperative, and recom-
mended its purchase to their respective principals.

The whole point of the matter was missed in the resulting
decision. Several new and higher powered car cquipments were
ordered, the rolling stock purchased being casily enough to
take care of the maximum traflic which the summer would be
likely to throw upon the road’s hands. But not a single cent
was appropriated for additional power supply and distribution
by the owning corporation which had been showering the com-
plaints. The result can be imagined.

This example has been mentioned because it is an instance
only of a large number of cases with which we are acquainted,
where the absoluic needs of a property have becn sacrificed to
the chcese-paring ideas of the directors, or where, if an appro-
priation has been made, it has been so small as to be about as
effectual as an attcmpt to operate a car without a controller.
It is pretty safe to say that if one of these same short-sighted
directors had been consulting a physician about any bodily sick-
ness, the medical man's advice would have been followed at
least to the extent of taking two pills instead of one if the pre-
scription called for a double dose. Certainly expert recom-
mendations, such as the operating man can give, are of little

- use if they are not worth following, and we believe that boards

of directors are often unduly conservative in placing reliance
of this kind, rendered by experts in their employ, upon opinions
rendered. In the case above cited one party in the road’s
control appreciated the need of more power and equipment;
they were willing to make their part of the requisite appro-
priation, but the inability of the other side of the house to
realize the situation, even when their own enginecrs advised
extension of the power system, blue-penciled the progress
requisition in heavy lines.

The Life of Street Railway Equipment

We wonder whether the noisy contingent of howlers that
fills the air with demands for 3-cent fares ever contemplated the
real conditions of street railway operation. During a somewhat
lengthy street car ride the other day we were lured into a
reminiscent vein of contemplation, and began to think over the
successive changes that the road had undergone in the fifteen
years of its existence. It is a considerable system, dealing with
a large total population, and at the present time its cquipment
is well up to date and its operating department is conspicuously
vell handled. It has never experienced any grave vicissitudes
and has been managed throughout its history in a conservative
and judicious manner. In particular, it has been well engi-
neered, and its apparatus has been well cared for and subject
to no unusual depreciation. Here, if anywhere, is a good
opportunity of judging fairly as to the reasonable expectation
of life of the equipment, both as regards physical degeneration,
and that still more important depreciation due to change in the
art.  Change in the art is a somewhat indefinite phrase, but
it covers broadly a multitude of things which have to be done
to keep the material and service of the road up to the require-
ments of economy and the demands of the patrons.

To begin with, we werc riding in a modern double-truck
car, equipped with air brakes and motors of the latest improved
type. It is to our knowledge the fourth type of car which the
road has operated in its really short life. Even now the change
to this modern car is only just under way, but everybody
realizes that the old cars must gradually go, and be replaced

by such as the present one. The road began with some re-
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modelled horse cars and some short cars intended for electric

service. Nearly all of these have gone to swell the scrap heap,
and the bodies are doing service as owl lunch carts, cobblers’
shops and the like in remote nooks of the suburbs. On rare
occasions onc of the carly electric cars gets on the road for a
day or two, and the conductor is greeted with facetious allu-
sions to Noah's ark, farm wagons and other supplanted means
of transportation. Ncext came a regular single-truck car, mag
nificent for its time, but now passing into innocuous desuctude.
A few of this sccond crop are still in scrvice, dodged by pas-
sengers who arc not 1 a hurry and generally regarded as
rattle-traps. The trailers they once proudly towed have long
since passcd into the indefinite beyond—the limbo of things
cast off. The third crop was of good double-truck modern
cars, constituting the majority of those in service. The change
to a still better type has started, and will doubtless continue,
but the fact is that the system is fairly on the third set of cars
in fifteen years with another in sight. Likewise, the motors
liave changed with the cars, and with few exceptions the motors
now in use are the third type in the road’s history. The change
was not complete at any one time, and is not complete now,
Lut the motors of a dozen years ago have wholly disappeared,
those of a succeeding type arc practically all gone, and recent
acquisitions are improvements on even the third general form
used.
story to tell. The early strap rails and low light girders have
disappearcd, the succeeding girders of medium weight are

As to the rails over which we run there is a similar

nearly gone, and modern heavy girders have taken their place.
The special work has been changed still oftener. and the bond-
ing and other details of the track return have been changed
with the rest of the track.

The power station has gone through a similar process of
costly evolution. The little belt-driven generators of a dozen
years ago were soon replaced by larger machines, then thought
colossal, and these in turn by hne engine-driven generators.
Even now. however, the steam turbine is looming up, and no
one knows how long the present machines can economically be
lept in service in view of the newcomer. The overhead con-
struction has a similar history, and the long and short of the
matter is that we have a system which, in fifteen years, is now
well along in the third stage of its re-equipment, with the fourth
beginning to appear as the last traces of the second are yet
vanishing. Of course, these changes are not violent, nor have
they fallen as a serious burden on any one year. They have
been gradual. have been part of the gencral growth of the
system, and with new equipment new lines have been initiated,
but the fact of replacement remains. The old has gone, the new
has come, and the cost of the change has been in the aggregate
enormous. The actual total depreciation represented has been
enormous, although the things discarded have not, as a rule,
heen fully worn out or wholly lost. But it is safe to say of any
road, that ten years hence, even if not before, the equipment
that is now new will be superseded, unless the steady march of

mmprovement suddenly stops. To keep up with the tines, to

_give the patrons of the road good service, and to keep the plant

at the highest pitch of economy, constant improvements are
necessary, and when summed up at the end of a decade the
nggregate is startling. If people, generally, realized these re-
sponsibilities, which do not appear in the regular operating
expenses, they would get an entirely new view of the working
Apparatus and equipment is im-
proving yearly, and a street railway manager cannot let his
present outfit wear out like an old shoe to its theoretical limit

of a street railway system.

of existence.
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TRANSPORTATION FACILITIES AT THE SO0 and is immediately below the TInternational Bridge. The

lTength of track on the electric railway system on the American

The street railway lines of the International Transit Com- " Gde now comprises about 8 miles, including sidings, and
pany and the Trans-St. Mary’s Traction Company are situated
in Sault Ste, Marie, Mich., and Sault Ste. Marie, Ont,  Iach

Strect Ty Jouraal
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RIVER TERMINAL OF CANADIAN RAILWAY AT FOOT OF

BROCK STREET

place has a population of about 15,000, and 1s the center of a

large water-power development, comprising the

city of 40,000 hp on the American side and 20,000 hp on the

Canadian side, controlled by the Consolidated 1
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an extension of 174 miles is contemplated in the village of
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FERAMINAL IHOCINS

Company, which established the local lines
of clectric railwayvs and the ferry connecting
the two cities,

The industries of the community comprise
those largely connected with the water-power
companies, but 1 addition on the American
side there are large lumber mills and tanneries.
On the Canadian side there is a large steel
plant, two Dblast furnaces, a rail mill, with a
capacity of 6oo tons a day, a sulphite pulp mill,
with a capacity of 50 tons a dav, as well as re-
duction works, alkali works, a large saw mill,
with a capacity of 100,000 ft. a dav, and a
veneer mull, all located in the western part of
the town.

The accompanving map shows the relative
location of the several points in each city and
the general plan of the transportation system.
St. Mary's Falls separates the two towns,

Algonquin, a short distance west of the main town. This
place has a population of about 8oo. The present eastern’

AL AV

STANDARD PASSENGER CAR FOR CANADIAN SERVICE
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terminus of the railway is at the ship yard known as “Pullar’s,”
where a large paper mill has been started. At this end of the
town is located the Country Club and baseball park, and it is
also proposed to establish a race track, which
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The route which the railway follows on both sides of the
river is very interesting, especially for strangers and tourists,
as it runs directly along the locks of the United States govern-

will be an additional attraction.  The hne on
this side runs mainly cast and west, following
the direction of the river, with a belt hine
running onut Ashmun Street, which is the prin-
cipal business throughfare, around the out-
skirts of the town and into the residential dis-
trict. The car houses are located on llaster-
day Avenue on the belt line, south of (he
Power Canal, which runs through the center
of the city.

The hines on the Canadian side comprise
about 4 miles of (rack, and have for their west-
ern terminus the village of Tagona, where the
steel works arce located, and at the cast end
terminates at the Boat Club, in the residential
district.  The car houses are located at the
western end of the line in the village of
Tagona. On the American side the railway runs down to the
river, and has terminals on the dock inmiediately west of the
power house of the Michigan Lake Superior Power Company,

STANDARD IASSENGER CAR ON AMERICAN LINE

ment on the American shore, giving an excellent idea ol the
extent and equipment of the canal, through which passes the
greatest tonnage in the world.

o
I

$

POWER HOUEE AN RAILWAY TERMINAT. DOCK ON AMERICAN SIDE

and communication across the river to Canada is maintained by
a ferryboat giving a 20-minute service. This ferry is owned by
the street railway company. The landing in Canada is at the
foot of Brock Street, which is in the center of the business
district.

The track i1s 8o-1b. T-rail, A. S. C. Ii. section, with Bonanzo
joints, four bolts to the joint. The turn outs have automatic
spring switches, thus eliminating the necessity of turning
switches, inasmuch as the traffic follows the switches through
out. The ties are spaced 2 ft. on centers, and are ol cedar,
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6 ins. x 8 ins. x 8 ft. All curves have tie-plates or braces.
The track generally is located in macadam streets, and in all
cases has at least 6 ins. of crushed stone ballast under the ties
except where the track is laid on the side of a street in the
outskirts, and then it is laid on gravel ballast.
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proper. The machine shop is separated by corrugated steel
partitions from the storage department.

All the cars used in this system are of the semi-convertible
type, and were designed by G. W. Chance, the manager of the

The special work on the American side was
furnished by the Falk Company, of Milwaukee,
and on the Canadian side by the Pennsylvania
Steel Company for the car houses, hut all other
special work was manufactured by the com-
pany itself at the shops of the Algoma Iron
Works.

The overhead work is constructed n a most
substantial manner.  The poles are all of
native Michigan cedar, very straight, not less
than 744 ins. at the top, and all painted a dark
bronze green with white tops, presenting a
very neat and The
cross-span wire is 34-in. galvanized ron, and
the pull-off wire 4 in.
were supplied by the Ohio Brass Company.
On the Canadian side Detroit ears are used,

attractive appearance.

T'he overhead lixtures

and on the American side a heavy clinch ear

1s used.  All the trolley wire is figure eight,
while the feeder wire used is 300,000 circ. mil
weather-proof copper wire.

The bonds used were supplied by the Mayer & Lnglund
Company, of Philadelphia, and are known as the “foot bond,”
the terminals being secured to the base of the rail and the bond
being of a horseshoe shape. The capacity of these bonds is
equal to that of oooo copper wire.,

The car houses on cach side of the river are of similar con-

CAR HOUSE AND REPAIR SHOPS

road. Those used on the American side, six in number, were
built by the St. Louis Car Company. They are 32 ft.over all and
will seat thirty-two to thirty-six people. There are four cross-
seats on each side in the center of the car and in each end longi-
tudinal seats. The cars have electric bells and Ohmer fare
registers, and are all provided with type-“C” Providence
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struction and size. The mam building in cach case is 65 ft. x
153 ft., with a large wing for offices. The repair shop is located
in the barn proper. There are four inspection pits in the barn.
The side walls are brick, the front stone, and the building has
steel roof trusses with corrugated steel roofing. The interior
of the building is finished in white, while the outside of the
roofing is painted with dark green graphite paint. There is
3-in. pine flooring all over the building inside the car house

55— ————
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OF CAR HOUSE AND REPAIR SHOPS

fenders. The inside finishing of the car is in oak, while the
outside is painted vermillion for the body color, and the upper
part is given a citron shade. The electrical equipment con-
sists of two No. 49 Westinghouse motors to each car, with two
K-10 controllers and circuit breakers. The trucks are of the
Dupont pattern, the wheels have 3-in. treads, 7-in. x 1%4-in.
flanges.

On the Canadian side the cars were built by the Ottawa Car
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Company. They are eight in number, 42 ft. over all, and are
mounted on Brill No. 27-G trucks, equipped with four Canadian
General Electric No. 67 motors and two K-6 controllers
and circuit breakers. The cars have five cross seats on
cach side, made by Hale & Kilburn, of the walk-over pat-
tern, covered with pantasote, and on each end the seats are
longitudinal, covered with rattan. The Momentum Brake Com-
pany, of Toronto, supplied the brakes, which consist of two
discs with wooden rubbing surfaces. A sheave and winding
chain throws the brake on. The cars on the American line are
cquipped with the Sterling safety brakes. It is intended to add
three large cars of the same pattern as those now in use on the
Canadian side for the American line, and equip them with four
Westinghouse No. 49 motors and K-6 controllers.
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PLATFORM GATES FORBIDDEN IN KANSAS CITY

For several years the Metropolitan Street Railway Company,
of Kansas City, had its electric cars equipped with what is
commonly known as the Minneapolis gate, which is a platform
gate controlled by the motorman and opened only at such times
as the car is at a full stop. The latest form of these gates, em-
bodying the same principles, was described and illustrated in
the STREET RAILWAY JoURNAL, June 13, 1903. Last year an
ordinance was passed in Kansas City, Mo., forbidding the use
of gates of this type. This appears to be another onc of the
unexplainable proceedings of a body of city fathers. Usually
the legislation is in the direction of increasing the safety of the
public, or at least attempting to increase it. The City Council

NEW POWER PLANT

The company owns two docks, one on cach side of the river,
cach containing commodious buildings for ferry purposes.
They also own two boats, each with a carrying capacity of
about 1000 people. One boat at present is used for the regular
ferry service and the other for excursion traffic.

On the American side the company takes power from the
Michigan Lake Superior Power Company’s plant, which was
described in the STREET RAILWAY JoURrRNAL, Nov. 8, 1902.
Stanley generators, furnishing current at 600 volts, are driven
by water-wheels of special design, which are regulated by Lom-
bard governors. Views of the power plant are presented.

On the Canadian side the company takes power from the
Lake Superior Power Company. Canadian General Electric
generators furnishing current at 550 volts are driven by water-
wheels equipped with Lombard governors.

AT AMERICAN SOO

of Kansas City seems to have taken the other tack in for-
bidding the use of these gates. As to the practical effect
of abolishing the gates the figures on step accidents in March,
1902, when the cars were equipped with gates, as compared with
.March, 1903, when the cars were not so equipped, tell the story.

W. A. Satterlee, assistant general manager, reports in 1903
ninety-seven accidents at the step, against none the year pre-
vious. Another month there werc sixty-two step accidents as
against none, and another month seventy-five as against none.
This is counting the step accidents on cars formerly equipped
with gates only. The cable cars have never had these gates.
In Mr. Satterlee’s opinion the worst feature of the whole busi-
ness is that these step accidents, while they are not of the
kind for which the company is justly liahle, are, in reality, of a
most troublesome and expensive kind,
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THE ELECTRIFICATION OF BRITISH RAILWAYS

BY A BRITISH ENGINEER

The electrification of steam railways is a subject which is
being much discussed at the present moment, and is attracting
widespread attention. The chairmen and directors of English
1ailway companies have of late frequently brought the matter
under the notice of their shareholders, whilst some companies
have even gone so far as to lay down experimental lines, as in
the case of the North-Eastern Railway’s lines at Neweastle,
and the Lancashire & Yorkshire Railway's line from Liverpool
to Southport.

There appears to be greater activity in this dircction in
ILurope than in the United States. As is well known to all
tcaders of the STREET RAILwWAY JoURNAL, the Ttalian govern-
ment has lately gone into the question, with the resnlt that at
the present time there are two important long lines working
cleetrically in that country, i. c., the Leeco-Sondrio Railway,
cquipped on the Ganz systent. and the Milan Ceresio line, which
uses the standard, scries-wound, continuous-current motors of
tramway practice. This is all that has been done in this quarter
up to the present, but there are several other important sections
of the Ttalian railways, the adoption of electric traction upon
which is receiving serious consideration, and considerable
developments may be looked for in the near future.

The Swiss government has not as vet converted any of its
lines, but a government commission has heen appointed to
thoroughly investigate the subject, and it is probable that
clectric traction will shortly be adopted on one or more of its
main lines.

In Sweden the subject is also receiving close attention,
though the situation there is somewhat different from that
which exists in other countries. There are large water powers
available and coal is expensive.  The government is consider-
ing the operation of its railways by clectrieity, generated by
water-power, and this more to reduece its working expenses
by dispensing with the coal bill, which forms one of the
heaviest items, than for any other reason. With this end in
view the Swedish government has laid claim to the ownership
of all the various waterfalls in that country whicl may be used
for power production. The main object i its casc is not so
much to increase and improve the traffic, but to reduce the
operating expenses as much as possible.

Germany has taken a different view and spent a considerable
amount of time and money in investigating the problem of how
fast it is possible to run electric motor cars. The results of
these experiments on the military line from Berlin to Zossen,
which, owing to the light construction of the permanent way,
were not very conclusive, have been already set forth in these
pages and need not he entered into here.

The problem in Great Britain has several features peeuliar
te itself, and though a careful study of the results obtained in
other countries is most helpful and instructive, great care
should be taken in applying these results to the solution of the
problem in this eountry. Although there have been proposals
to eonstruct lines, to he operated at abnormally high speeds,
and powcrs have been obtained to construet a railway of this
deseription between Manchester and Liverpool, this phase of
clectrie traction will not, in the opinion of the writer, play any
very important part at present in the great problem now before
the nation. What the future may bring forth is, of course,
uncertain, but under the conditions which obtain at the present,
there docs not appear to be any very extensive field for lines
of this description in Great Britain.

That the importance of the introduction of eclectrie traction
on railways is realized by our government is shown by the
fact that Gerald Balfour. the president of the Board of Trade,
has recently introduced into Parliament a bill which is ex-
pressly designed to remove obstacles and facilitate progress in
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this direction. This bill is intended to enable railway com-
panies to dispense with the necessity of obtaining an act of
Parliament authorizing them to use electrieity, either for elec-
tric traction or other purposes, which, owing to the fact of their
being statutory eompanies, they are at present obliged to do.
They will, instead, merely have to satisfy the Board of Trade
as to the feasibility and general utility of their propositions,
which being accomplished, they will be enabled to proceed with
the work straight away, without the tedious and expensive
proceeding of going to Parliament.

This applies, as mentioned above, to the use of electricity for
all purposes, and a large field will thus be opened in the em-
ployment of electric power for operating cranes and capstans
in goods vards. Many railway companies will doubtless be
only too glad to avail themselves of the chance thus afforded
them. as is instanced by the fact that the London, Brighton &
South Coast Railway Company and some others have already
applied to Parliament for power to utilize clectricity. ‘

Gerald Balfour's Mill provides that the Board of Trade
may make orders authorizing a railway company to use clee-
trieity, either as a motive power or any other purpose; to con-
struct and maintain generating stations; to make arrangements
with any body corporate or other person for the supply to the
company of electric power, or the supply to or use of the com-
pany of any clectrical plant or cquipment: to modify any
working agreement, so far as the modification is agrecd to be-
tween the partics thereto, and is conscquential on the intro-
duction or use of electric power; to subscribe to any electrical
undertaking whieh will faeilitate the supply of electricity to the
company, and to issue new capital for any of the purposes of
the act. An order made in accordanee with the provisions of
the bill is to have effect as if enaeted by Parliament, and the
hoon which this would confer on the railway companies can
casily be imagined.

The railways in the United Kingdom may be divided into
four distinct classes or sections:

(1) Long-distance main lines, such as from London to Scot-
land, Wales, Cornwall, ete.

(2) Branch Tlines which are practically light railways,
though not regarded as sueh.

(3) Interurban lines, upon many of which there is an
abnormally heavy service, as in the districts around Bradford,
Manchester, Liverpool, Middlesborough, Newcastle, Birming-
ham, Wolverhampton, Glasgow and many other neighborhoods.

(4) Suburban lines, pure and simple. radiating from and
surrounding the large towns, which serve to convey the work-
man and the man of business to and from his home in the
sithurbs and his work in the city. To supply proper facilities
for this class of passenger is a problem of peculiar difficulty.
A serious attempt at its solution is being made in London at
the present time by the Royal Commission which has been
appointed by Ilis Majesty’'s government to investigate and
report upon this intricate subjeet.

Amongst the various matters which the Royal Commission
has to investigate and report on is the question as to whether
or not it is advisable to create a new and speeial tribunal, to
obviate, at least as far as London is concerncd, the present
expensive, cumbrous and unsatisfactory methods of procedure.

Tramway franchises may be sought in two different ways.
First, by putting the case before Light Railroad Commis-
sioners, who, if there is no serious opposition, and particularly
if existing steam railroad companies do not oppose, recommend
the bill. which is then created by the Board of Trade. If there
is any serious opposition application has to be made to Parlia-
ment, whieh can only be done once a year, and if the opposition
is strong it may be a very expensive matter.

Secondly, the franehise could also be sought under the Tram-
ways Act by going direet to Parliament, a method which has
hitherto proved eumbrous and unsatisfactory.
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It is urged by many that a special tribunal, similar to the
Rapid Transit Commission in New York, should be created,
which should not only have the right to grant concessions but
also to investigate and to decide upon the best routes and to
suggest new lines and impose working conditions upon existing
lines, which would enable all the various electric railway and
tramway systems to work together to the greatest advantage
of the traveling public.

In considering the question of British railways we must deal
with the question under the four heads as above. Taking them
in the order in which they there appear, we will briefly discuss
the possibilities and probabilities of the application of electric
traction in each case.

The question of electric haulage on the main lines in the
United Kingdom is one which has chiefly attracted the atten-
tion of those business men and engineers whose knowledge of
the subject is more theoretical than practical. These latter
have been responsible for a large number of papers which have
been read before the various engineering societies, and in
which certain systems have been suggested for operating main
line trains electrically. Many of the suggestions have been
tried in the past and proved failures, whilst others are im-
practicable schemes which have been invented by the authors
of the papers.

There are many reasons for considering that the time for the
adoption of clectric traction on main lines has not yet come.
From the point of view of speed alone the limit with steam
locomotives has by no means been reached, and could, in all
probability, be increased some 10 per cent to 20 per cent. The
reason why this is not done is because no great advantage
would be gained therefrom. The great bulk of long-distance
passengers would not be prepared to pay the increased fares
which higher speeds would entail, because in most cases the
saving in time which would be effected would be of little or no
value to them. If the journey from London to Glasgow, for
instance, is taken by night, it makes little difference whether
nine hours or seven hours are occupied. As regards the day
journey, it takes practically the whole day, and an hour more
or less would not make any appreciable difference to the
majority of travelers. It has not been shown in actual practice
that it is possible to run trains at the enormous average speed
of 100 m. p. h,, and if it were possible the capital and working
expenses would be so great as to more than compensate for any
prospective profits. It must not be forgotten that whereas on
the Continent of Europe, in many places, water-power is abun-
dant and coal expensive, in England it is just the reverse;
water-power is practically non-existent and coal is moderately
cheap.

With reference to small branch lines electric traction can
undoubtedly be adopted with advantage where water-power is
plentiful, or where the traffic is sufficient to warrant a con-
siderable number of trains per day being operated. This has
been done in several cases on the Continent, descriptions of
which have appeared in the STREET RATLWAY JOURNAL from
time to time. There does not appear to be any very extensive
field for this class of traction in Great Britain, and it is more
probable that motor cars propelled either by petrol or else by
steam on the Gardiner-Serpollet system, would suit the case
better.

In this connection it may be interesting to point out that
several of our railway companies, including the Great Western,
the London, Brighton & South Coast and the North-Eastern,
have ideas that by means of self-contained motor cars, either
driven by ordinary steam engines or by special stecam engines
of the Gardiner-Serpollet type, or by means of oil and petrol
engines, or by combining the latter with electric motors and
generators and batteries of accumulators, the introduction of
electric traction may be postponed for a time, if not indefinitely.
Up to the present moment, however, although the South-

STREET RAILWAY JOURNAL. 9

Western and North-Eastern have actually constructed such
niotor cars, the former using steam and the latter the combined
oil and electric system, the results obtained have been far from
cnecouraging.

The use of automobiles is not so new as some think. The
Delgium government has for fifteen years been operating
steam motor cars, which are known under the name of “Train-
Tramways.” The mistake which English railway companies
would seem to have made lies in their attempting to put into
service imotor cars which will give as rapid acceleration and
as high an average speed as that which is easily obtained in
the case of electric traction. These attempts have so far proved
unsuccessful. Similar experiments with accumulator cars have
been carried out by the Nord Railway Company in France,
and by an Italian railway company between Bologna and St.
Felice, but the results there obtained have not been so en-
couraging as to cause this system to be generally adopted.

Both the Nord and the Paris-Lyons and Mediterranean
Companies, in France, have ordered Serpollet steam cars, and
are going to experiment with them, but no record of results are
as yet available, and in fact, in one case at any rate, the ex-
perimental car has not yet even heen delivered by the makers.

The last two of the four classes into which we divided rail-
ways, viz., interurban and suburban lines, are on quite a dif-
ferent footing to the main and branch lines, and it is agreed
by all those who are in a position to judge, that there is a wide
and extensive field in Great Britain for the application of
electric traction on such lines, probably more so than in the
United States or on the Continent of Europe.

With regard to the suburban traffic in London much will
depend upon the Royal Commission which is now investigating
the subject. This body is entrusted with a great responsibility,
as it has not merely to consider and sanction, or throw out
the various proposals which have been made, but to consider
the entire question of the transportation facilities in London
as a whole, and arrange the schemes under consideration, so
that they may work in with the existing lines. The report of
this commission, when issued, may bring about some very
important changes, and will, in all probability, force the rail-
way companies to adopt a more progressive policy than most of
them have done hitherto. Besides this they will probably con-
sider the whole question and lay out recommended routes which
have not yet been brought forward.

Till quite recently it has been more or less an unwritten rule
for Parliament to refuse to grant franchises to tramways, light
railways or other lines which could be shown to be in actual
and sharp competition with existing railways, provided the
latter were considered by Parliament to be capable of affording
sufficient facilities to the districts through which they ran.
The result has been that many of the railway companies have
taken advantage of this, and being thus freed from compe-
tition have not troubled to give a proper service, such as would
have been forced from them by the existence of a rival line.
This is particularly the case with the Southern lines in or near
London, serving some of the most desirable residential dis-
tricts, and in all probability the action of the Royval Commission
with respect to these will have most far reaching effects.

There is no doubt that the English railway companies have
been far too conservative in the past, though the reason for
their inactivity is not far to seek, and unfortunately certain
members of the electrical engineering profession have done
their best to give them an excuse to still hang back, owing to
the many impracticable schemes which have been suggested for
electrically operating suburban lines.

The dispute over the electrification of the Inner Circle, which
culminated in the now famous arhitration to decide which
system should be used, is a case in point. When railways see
such a great difference of opinion amongst some of the leading
cxperts, one can scarcely wonder at their concluding that the
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present is not a time for them to attempt to do anything. This
is only an excuse, and doubtless if the will to progress were not
lacking the way would not seem so difficult. Many of the
railway companies do not want to make any drastic changes,
and merely wish to appear progressive whilst in reality doing
nothing. They are, in fact, lazy and do not feel inclined to
take the trouble to make themselves acquainted with the new
and changed condition of affairs, which would be a natural
consequence of the introduction of clectric traction. But this
is not the only reason for their hanging back, and it must not
be forgotten that the capitalization of our railways has a very
important bearing on the subject; it is alrcady so enormous
that one can readily understand that the directors do not wish
to increase it, and thus depreciate the value of their shares.
Some idea of the state of affairs may be obtained from the
fact that they arc capitalized for, approximately, £30,000 per
mile of single track, and that the net receipts represent only
about 4 per cent of the total capitalization. In the past railway
companies have not written off sufficient profits to amply
cover depreciation and renewals; the writer is personally cog-
nizant of cases where machinery purchased thirty years ago,
and now practically obsolete, stands in the companies’ books at
an amount equal to the original purchasc price. Thus the in-
troduction of electric traction on a large scale is not at all
welcome, since it would not only involve a considerable capital
expenditure, but would also entail the writing off of large sums
which represent on the books of the companies the value of
large quantitics of rolling stock, machinery and other material
which would be rendered useless Dy this step. What this might
mean can be gaged from the statement that the total capitaliza-
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tion of the railways in the United Kingdom is in the ncighbor-

hood of $7,000,000,000.

Besides being hampered by this cnormous capitalization
there are great difficultics to be faced in operating suburban
traffic electrically, owing to the lack of terminal facilities to
handle cven the long-distance traffic. The extension of
terminus is an expensive operation; the London, Brighton &
South Coast Railway Company is spending over a million
sterling to improve its station and the approach to it at Vie-
toria.

The question of suburban traffic in and around London is one
of great interest, and much may be expected from the com-
bination of tube, shallow tunnel, and surface railways which
have been amalgamated by Mr. Yerkes, and which will most
probably be in operation within the next two years. The chief
importance of this system lies in the close connection which
exists between the Metropolitan District Railway and many
other railways, such as the Tilbury & Southend, the South-
Western, the Great Western and the North-Western. The
actual results of electric traction on the District Railway will
doubtless go far towards persuading some of the companies to
follow suit on portions of their own systems.

Other companies, such as the London, Brighton & South
Coast Railway, are watching the progress of events, as is
evident from their having appointed Philip Dawson, of Kin-
caid, Waller, Manville & Dawson, to act as their consulting
engineer and advise them in this respect, so that doubtless they
will not be slow to act when the time comes and will be fully
prepared to meet any situation which may arise.

In the United States it is a very usual thing for suburban
clectric railways to run on their own right of way outside the
towns, but on entering the towns to travel over the existing
tramway tracks, and this method of procedure has met with
considerable success. This, however, can scarcely be done in
Great Britain, because the girder rails prescribed by the Board
of Trade have such narrow grooves that wheels suitable feor
heavy suburban railway traffic cannot run on them. To this
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must be added the fact that the maximum speed allowed in our
cities is very low, and that even if this were not so the majority
of the main thoroughfares are so narrow and tortuous that high
speeds could not be attained even if they were sanctioned.
These circumstances render it difficult, if not impossible, to
build such lines as are to be found radiating from many of the
large cities in America.

There is, however, an alternative method which might be
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conditions peculiar to that country, and although niuch good
may result from a careful study of what is and has been done
in America and elsewhere, it should never be lost sight of that
the problem is one which must be treated on its own merits
if a successful solution is to be obtained.

London differs from most of the other large cities of Great
Britain, in that the tramway systems in the latter are owned
and operated by the municipalities, whereas, in London this is

not the case at all; besides the

London County Council there

‘are several independent tram-

way, tube and underground rail-
\ way companies.

Those who are interested in
the subject of London traffic
will, no doubt, have read the
article which appeared in the
last convention number of this
paper (October, 1902,) whicll
gave a very good idea of the
existing mnetwork of railways
owned by separate and divided
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adopted in the solution of the London and suburban traffic
problem; that is to say, an arrangement by which the numerous
suburban lines might be operated by high-speed electric cars
or trains without involving the huge capital expenditure which
would be entailed by an attempt to increase the terminal facili-
ties of the existing railways. This might be effected by build-
ing special lines of tubes or subways which would come to the
surface a few miles outside the town, and thus avoid the
crowded and congested area near the center. When they come
up to the surface they join up with the suburban lines.

It seems highly probable that if the railway companies do not
show themselves to be ready and willing to initiate considerable
reforms, not so much as regards lower and more uniform fares
as in the direction of an accelerated and more frequent service,
Parliament, under the advice of the Royal Commission, may
be prepared to grant to other companies the right to do the
necessary work, giving them powers to construct lines on the
principle above, i e., underground in crowded districts
where terminal facilities on the surface cannot be obtained,
and coming to the surface as soon as possible outside the town.

At present some of the prettiest and most desirable neighbor-
hoods are either not served at all or only served very badly,
and it is the rule, and not the exception, on the existing rail-
ways to get average speeds of less than 10 miles or 12 miles an
hour, with stations from 1 mile to 2 miles apart. This de-
plorable state of affairs is beginning to be realized by the
British public, whose eyes have largely been opened by the
improvements of the tramways and tubes in London, and the
promises which have been made by Mr. Yerkes as to what he is
going to do.

As already mentioned the whole question of London traffic
i being very carefully investigated by the Royal Commission,
and nothing fresh will be attempted until that body has made
its report. The problem is exceedingly difficult and intricate,
and is rendered more so by the fact that while the Commission
is making its investigations Mr. Yerkes is building the tubesand
other lines which have already been authorized, and any
scheme of action which is drawn up will have to take these into
account.

The situation in Great Britain, altogether, is surrounded by
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S moniously together so as to best

satisfy public requircments, is
no light undertaking.

As already pointed out the railways, as a whole, are pretty
well alive to the fact that if they do not change their ways the
electric tramways which are springing up everywhere will
seriously injure not only their suburban traffic but also the
interurban traffic, especially in the densely crowded manufac-
turing districts which exist in various parts of the country.
In fact, the competition of the tramways has already produced
visible and tangible results. Under the auspices of Mr. Gibbs
the North-Eastern Railway Company is at the present moment
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equipping for clectric traction the line which connects New-
castle and Tynemouth, this action being practically forced upon
the company by the decrease in receipts caused by the tram-
ways. A similar case is scen in the electrification of the rail-
way between Liverpool and Southport, which is being carried
out by the Lancashire & Yorkshire Railway, under Mr.
Aspinall’s supervision.

A very important tramway system, of which the first part has
recently been completed, is that helonging to the South Lanca-
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shire Tramways Company, which was designed and carried out
by Kincaid, Waller, Manville & Dawson, the consulting engi-
neers to the company. The accompanying map shows the
extent of the system. At the present moment the company has
powers to construct 115 miles of tramways, which, when com-
pleted, will interconnect Liverpool, St. Helens, Warrington,
Salford, Manchester, Oldham, Rochdale, Bury, Accrington,
Blackburn, Bolton and Wigan, and weld into one complete
system the various tramways which radiate from the large
towns in the above district. Taken altogether, it means a vast
system of intercommunication comprising some 600 miles of

§ Lancaster
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journey. It is obvious that to reap the full benefit of this net-
work of tramways which will shortly be in operation, the
various companies must have running powers over each other’s
lines, and if any difficulty is experienced in making such ar-
rangements it is most probable that the opposing bodies will be
compelled by government to grant running powers for the
public good, independent of their private wishes.

The exact arrangements that will be made as to the details
of the system in this and similar cases, and the division of the
receipts from the passengers, are impossible to foretell
definitely, but the following is an outline of the probable course
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TRAMWAYS AND RAILWAYS IN THE LANCASHIRE AND YORKSHIRE DISTRICT

route, and serving a population of over 5,000,000 souls. These
tramways when complete will constitute a rival to the railway
companies that the latter cannot ignore, and whose competition
will soon make itself felt if the railways persist in their refusal
to advance with the times. A glance at the map, which has
been specially prepared for this article, will show what a strong
position this network of tramways will hold.

The map of Glasgow and its neighborhood is very interest-
ing, as showing what could be done in that district, and what,
in fact, will undoubtedly be carried out in the near future.

All the maps illustrating this article show very clearly how
keen the competition of tramways with railways is becoming.
This is especially evident in the case of the tramways in the
South Lancashire and Yorkshire districts. As will be seen,
when the various proposed extensions are completed, a very
large and populous area will be covered with a continuous net-
work of tramways,on which arrangements for through running
will doubtless be made. IEven in the present state of affairs
it is possible to travel by tramcar right through from Liverpool
Docks to Bolton, as was demonstrated practically on the oc-
casion of the opening of the recently completed section of the
South Lancashire tramway system by a car performing this
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of affairs: FEach company or municipality will provide the

electric power and the conductors and motormen for the cars
that run over the lines owned by them, and will receive the
fares of the passengers, but will pay a fixed rate per car-mile
to the body who owns the cars for their use. To deal with
through fares where passengers travel over lines of several
different parties a clearing house would have to be used.

In the case of through routes and running powers in the
London district it is very probable that some law will be passed
giving compulsory running powers at specified rates to com-
panies over each other’s lines, also that to relieve Parliament
from the burden of deciding such and other questions a special
department will be formed. Such a proceeding would un-
doubtedly facilitate matters and generally tend toward reducing
the useless waste of money and unnecessary delay which so
constantly occurs in the present state of affairs.

The competition of tramways will not affect all railways in
the same way and to the same extent. Thus, between Liver-
pool and Manchester, broadly speaking, there are two com-
panies chiefly concerned, viz., the London & North-Western
and the Cheshire lines, which, besides being subjected to out-
side competition, are rivals to each other; between Leeds ard
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America, and run high-speed cars on their own right of way,
Bradford it is the Midland & Great Northern; between ITud-
dersfield and Manchester it is the London & North-Western;
the Lancashire & Yorkshire Railway are the lines chiefly con-
cerned in the district around Bolton, Blackburn and Burnley.
It scems pretty obvious that in the above and similar cases the
various railways will be driven to electric traction to regain
and retain their interurban traffic. In the event of their doing
sc they would undoubtedly be successful in securing this
raffic, as by running on their own right of way they could use
peeds quite out of the question for the tramways. The rail-
ways would then be in a very strong position, and cven if the
interurban tramways should develop, as has been the case in
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Corporation Tramways, and Mr. Cottrell, the enterprising engi-
ncer of the railway, decided to use more powerful motors, and
by obtaining more rapid acceleration increase the schedule
speed of the trains, and thus be able to give a more rapid and
frequent scrvice. An entirely new cquipment has been in-
stalled by Dick, Kerr & Company, which gives an acceleration
of over 3 ft. per second per second, which is higher than any
te be met with in regular practice in any other part of the
world. This cnables an average speed of about 19 miles an
hour, to be obtained with stations approximatcly 700 yds. apart,
including 1o seconds wait at the stations. This action on the
part of the Liverpool Overhead Railway has converted into
considerable profit what was formerly a weckly loss.
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the railways Dbeing first in the field would not be seriously
affected, as the tramways would not have any greater induce-
ments to hold out to the traveling public, and, consequently,
there would be no reason for any great amount of traffic to be
diverted from the railways.

If the hands of the railways are forced in this way they will,
doubtless, see the wisdom of dealing with their suburban lines
irv a similar manner, for they will find it harder to regain their
old supremacy in this direction than in the other. A glance
at the map will show how the tramways and railways radiating
from Manchester parallel cach other, and when one considers
the peculiar advantages which tramways have in dealing with
this class of traffic it will be realized how serious is the casc of
the railways.

The conclusion at which most engincers who have had ex-
perience have arrived is, that the time for the transformation
of our long-distance main line railways is not yet come, anl
that the transformation, besides being beset with most serious
difficulties, would result in very few advantages when com-
pleted.  On the other hand, for the heavy traffic on suburban
and interurban lines clectrie traction is peculiarly suitable; it
has an enormous advantage from the very rapid acceleration
which the use of electric motors renders possible, and the im-
portance of this is well known to all who arc at all conversant
with the subject. The great value of rapid acceleration has
been recenily demonstrated in a most striking manner in the
case of the Liverpool Overhead Railway. This railway was
suffering considerably from the competition of the Liverpool

It is pretty generally predicted by those who are conversant
with the subject that within the next five years or ten ycars
almost all our railways will be operating their suburban traffic
electrically.  The next ten years or so will also doubtless see
the electrification of those lines connecting populous manufac-
turing centers which are not a very great distance apart, and
between which a large traffic already exists.

It many cases the electrification of the suburban lines may
be pushed forward until they reach from 40 miles to 50 miles
out, particularly where it is desired to develop pleasure traffic.
Suggestions for a high-speed line of this sort between London
and Brighton have often been made, but so far have always
been thrown out of Parliament, owing to faulty plans and
inadequate financial backing. While such a line does not at
present scent to be particularly necessary, there is no doubt
that the London, Brighton & South Coast Railway are quite
alive to what is happening and are quite prepared to construct
such a line should it he required.

It scems quite probable that, as stated above, owing to the
great want of terminal facilities, separate frauchises may bhe
granted to connect the various business and residential centers
in London to the outskirts. Electrie tramways would serve the
district within a radius of from 4 miles to 5 miles, and the
clectric railways would run the first few miles without stopping,
until they had reached the boundary beyond which the tram-
ways cannot be operated satisfactorily.

The maps of the district round Liverpool, Manchester, Drad-
ford, Leeds, Shefticld, Birmingham and Wolverhampton shows
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the enormous competition which the railways in that district
will shortly have to face, and that the constitution of a few
systems similar to the South Lancashire undertaking, but on a
smaller scale, will suffice to cover this district with a complete
network of electric tramways, which, unless the railways act
promptly, would probably be followed by electric railways con-
necting the large centers and running over their own right of
way.

o

TERMS OF A PROPOSED UNION CONTRACT

Following arc the terms of a contract recently submitted
to an opcrating company by the Amalgamated Association of
Street Railway Employecs of America, which had succeeded in
organizing the company's motormen and conductors.  Needless
to say, the plan was rejected by the company, but as the terms
demanded, and the form in which they were presented are
identical with those adopted as the standard of the organiza-
tion, they will be interesting generally to managers of other
properties similarly situnated:

Memorandum of agreentent made and enteved into this . ... ..

dayiel &6 s . + 10 betweenthie s qoeomeme s Railway, party of the
first part, and the Amalgamated Association of Street Railway
Employces of America, Division No. ...... , party of the second
part.

Witnesseth, That in the operation of the lines of the party of the
first part both parties mutually agree:

Section 1.—That the party of the first part, through the properly
aceredited officers, will treat with its employees through the
Amalgamated Association of Strcet Railway Employees of
Ameriea, Division No. ........ , through their properly accred-
ited officers and committces.

Scction 2.—The properly accredited officers of the association
shall have full power to adjust all differences that may arise be-
tween the parties hercto with the properly accredited officers of
the company. All differences shall be submitted to the superin-
tendent or manager of the company by the properly accredited of-
ficers of the association, and if they cannot agree the president, or
in his absence the sccretary of the company, shall be called to the
conferenec. If, after such conference, there still remains a dis-
agrecement the properly accredited officers of the association shall
have power to order the case to arbitration at once. The board of
arbitrators shall consist of three disinterested persons, one of
whom shall be cliosen by cach of the parties hereto. A third shall
be chosen by the two first scelected. The finding of the majority
of the said board shall be binding on both parties hereto, the cost
and expense of which shall be paid as follows: Each party to pay
its own arbitrator and both parties shall jointly pay the third
arbitrator.

Section 3.—That all business arising between the parties hereto
shall be transacted direetly by the properly accredited officers of
the company, and the properly accredited officers  of
the association, respectively.  Any member of this association
under this agreement laid off, and after investigation found not
quilty, shall be reinstated in his former position and paid for time
lost.

Section 4—That any niember of this association by act or word
interfering with or disturbing the course of negotiations between
the properly accredited officers of the company and the associa-
tion, respectively, upon any subject whatsoever, or interfering
with or disturbing the service in any manner contrary to the con-
ditions and spirit of this agrecment shall, upon mutual satisfactory
proof of the same, be dismisscd from the service.

Section 5.—That all members of the association in the service
of the company shall be entitled to frec transportation over all
lines owned or operated by the company. Said free transportation
to consist of book tickets or annual card passes the same as now
in use.

Scction 6.—In all cascs where the officers of the company
charge a member of the association with any offense said eharge
shall be specified in writing and a copy of the same be furnished
to the secretary of the association within five (5) days after the
alleged offense is committed.

Section 7.—In case the association suspend a member who is an
employee of the company for any violation of their laws or rules
it shall request his suspension in writing, signed by the officers of
the association. The officers of the company shall suspend said
employee at once without pay until such time as the association
shall request his reinstatement,
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Section 8.—Any member of Division No. ...., elected or ap-
pointed to office in this Division or the International Association,
shall, upon his retirement from said office, have his respective
place in the company’s employ again.

Section 9.—That all motormen and conductors shall be mem-
bers of this association and must be turned in for initiation within
sixty (60) days from the time they were hired. When men
are put on to practice they shall take out a permit card from the
association, paying the assoeciation the compensation of one dollar
($1.00) for same.

Scction 10.—From cight (8) to ten and a half (1074) consecutive
hours shall constitute a day’s work on all regular passenger runs.
All motormen and conductors shall receive one-half pay for all
neeessary dead-heading, and when men are called upon to do any
work they shall be paid from the time they have been instructed to
report, and must in all cases be paid from said time until they are
relieved or their car in the car house. No ordcr to report for duty
shall be considered as less than one (1) hour of service. No regu-
lar man shall be required to do any extra work when an extra is
available, and should he be able to secure substitute he shall be al-
lowced to do so.

Section 11.—Motormen and conductors on regular cars that are
derailed, disabled or delayed in any way shall be allowed to work
the number of econsecutive hours their run calls for, and if
cver-time is worked they shall be allowed pay for same at schedule
rate.

Section 12—All motormen and conductors shall have their re-
spective placcs on their respective lines on the board in acecord-
ance with the time they were hired, it being understood that this
is to have effeet on all men hired in the future. The present list
to remain as it is. Motormen and conductors to have the prefer-
cnce of regular passenger and freight runs according to said list.

Section 13.—That all ears running over any line owned, operated
or managed by this company shall be manned by members of
Division No. ...., who shall have their place on said cars in ac-
cordance with their age in the service on their respective lines as
provided for in this agreement.

Section 14.—All runs of less than cight (8) hours shall be con-
sidecred extra runs. First extra to have the preferred run open
to him cach day and so on through the list, and that the board be
marked up at the time the last day run gets off. If the time-table
is so arranged that there is a greater uumber of runs of eight (8)
hours or more on Saturday and Sunday they shall be considercd
extra runs. Runs of the ‘grcater number of hours to be preferred
runs regardless of starting point. Runs of an cqual number of
liours and the same starting point, the oncs starting first to be pre-
ferred. (Details covering local conditions arc omitted for obvious
reasons.)

Section 15.—All bulletins issued by the officers of the company
relative to the duties of the motormen and conductors shall be
posted at all starting points, or each man shall be furnished a
printed copy.

Section 16.—Motormen and conductors on city lincs shall be
paid (many details are inserted here).

Section 17.—This agreement and provision thereof shall con-
tinue in force and be binding upon the respective parties hereto
until one year from date.

N E DO, -0 0 Railway.
By cooiiiiiii President.

................................... Secretary,

For the Association,

. President.
........ , Sccretary.

REGULATIONS FOR ELECTRIC CARS AND AUTOMOBILES
IN LEIPZIG

Recent rcgulations for electric cars and automobiles in
Leipzig have been issued in conformity with the municipal
ordinances, which prescribe that electric street cars shall not
run at a higher rate of speed than 9 miles an hour in the busi-
1ness sections: with trailers, 7.2 miles; in residential sections,
10.8 miles an hour, or ¢ miles with trailers, and in the suburbs,
15 miles, or 12 miles with trailers. The penalty for exceeding
the speed limit is a fine up to $15 or imprisonment for four-
teen days, or both. In case of accident a higher penalty may
be inflicted. The City Council, at a recent meeting, passed an
ordinance prohibiting the use of automobiles in most of the
streets of the inner city, and in other parts allowing them to
be driven only along those streets which are traversed by
electric cars,




Jury 4, 1903.] STREET RAILWAY JOURNAL. 16

EMERGENCY CAR AND OTHER WRINKLES ON THE ORANGE Smith headlights. The tower is one used on a Trenton tower
& PASSAIC VALLEY RAILWAY wagon. It is 4 ft. sq., and is raised by means of a windlass

from the outside of the car. It is equipped on top with a

A convenient and novel type of emergency car has recently  swinging platform with collapsable sides. When lowered the
been built in the shops of the Orange & Passaic Valley Railway,  roof is perfectly water tight, as the sides of the tower are fitted
of Orange, N. J., and is illustrated in
the accompanying engravings. The
Orange & Passaic Valley Railway has
about 10 miles of track and operates
a belt line through the Oranges, con-
necting the steam and electrie rail-
way lines which traverse this popu-
lous territory, and which radiate from
Jersey City and Newark. The line
has up to within recently been oper-
ated independently, but is now part
of the system of the Public Serviee
Corporation, which has just been or-
ganized as a successor to the North
Jersey Street Railway Company, to
operate all of the lines in this part of
New Jersey.

The emergency car, a plan view of
which is shown in Iiig. 3, was de-
signed by W. B. Brown, master me-
chanie of the company. The frame
is of seasoned white oak throughout,
with all tenoning, mortising and stud-
ding elose driven in white lead. The
outside and inside sheathing is of F1G. L.—EMERGENCY CAR WITH TOWER RAISED
selected white pine, with tongue and
groove painted, so that any shrinkage will not show streaks.  with rabbitted picces, which fit inside of the scaling pieces on
The entrances to the car consist of two doors, 4 ft. wide by 6 ft.  the roof. A novel feature of the tower is that directly under
the tower platform are small hoxes each containing a number
of extra cars, solder and acid, the three materials most fre-
quently used when the tower is raised. It has been found a

great convenience to have a supply of these articles so casily
§
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F1G, +—BRACKET FOR HOLDING LADDER

available by being stored in a permanent compartment close to
the hands of the men while working on the tower.
The sand-boxes, which are at cach end of the ear, are of the

FIG. 2—INTERIOR OF CAR HOUSE Brill type, with hoppers 20 ins. and 20 ins. x 32 ins. high. The

hoppers hold forty-two pails of sand and are lined with sheet

6 ins. high, at cach end of the car, one at the corner, as shown  steel. There is room enough on the floor of the car for two
in the plan, and the other in the middle; also two sliding doors,  dozen sand bags, as a supplementary supply, and this quantity
is sufficient to sand the entire road. The

— rJ e menesT e sand-box is worked from 'thc platform ‘I>_v
Dex ~}-Furnace hand, and the lever moves in a rack, which
Tower 1s provided with six notches, so as to give any
4 ft. square = o . . R .
2 sized opening up to the maximum, which is
ER (] \Cartin e oldins 2 2% ins. In this way the flow of sand can be
ol salt hopper i .
= S8 BBl g regulated aecording to the speed of the car.
P =] = . o

& | Salt is not used in the sand-boxes, but when
£ St o 10 the track has to be salted a special hopper is

2 T . ; . .
1 STiding door 6 £t wide <IRRiE placed in the middle of the car. At this point,
= 20-f(-A-in. - el s as indicated in the plan, a casting has been
FIG. 3—PLAN OF EMERGENCY CAR located, provided with two cast-iron sockets.

‘ To these sockets hose or leading pipes can be
6 ft. wide by 6 ft. high, in the sides of the car. The platforms  connected to carry the sand directly to cach track, and as these
are vestibuled and provided with Brill angle-iron buffers and  leaders are midway between the wheels they are always directly
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over the track. The salt hopper is of oak, 26 ins. long by 16
ins. wide, and the salt is shoveled into it as required.
A feature of the emergency car is its compactness and the

[VoL. XX1I. No. 1.

as it will melt solder in six minutes. Underneath the furnace-
box is a small drawer‘for holding the salammoniac for cleaning
the irons. A spring is attached to the inside of this drawer so

FIG. 5.—STRINGING LI1VE TROLLEY WIRE

- method by which all needed parts have been stowed away to
take up the least amount of room. This can be scen from

FIG. 7.—INTERIOR OF EMERGENCY CAR

Adjoining the base of the tower in the inside
of the car is a small box, 15 ms. sq. by about 33 ins.
high, for holding the primus No. 4 Hame kerosene fur-
nace for soldering. Several sizes of these furnaces have been
tried, but the one mentioned has heen found the most desirable,

the plan.

IF1G. 6.—RELEL FOR PAYING OUT LIVE
TROLLEY WIRE

that it is self-closing.  The racks for holding the supplies are
attacked to the stationary part of the tower, which is inside the
movable part, while the span wire and other coils of wire are
hung over hooks attached to the walls of the car and are
strapped down to prevent their swinging.

One of the most ingenious features of the emergency car is
the method of stowing away the 25-ft. ladder which is hung
from the roof. A diagram of the bracket used for holding this
ladder is showr in Fig. 4. It can be released by the removal
of the cotter pin and bolt shown, which requires only a second
or two, when the frame drops down. A 23-ft. extension ladder
1s long enough for all ordinary work, but a 36-ft. ladder can be
carried in the car in case it is necessary to send two men up
a pole to adjust a hot feeder or do other heavy work.

Another ingenious feature of the car is the provision made
for stringing a live trolley wire. The Orange & Passaic Valley
Company, with others, has suffered somewhat from trolley wire
thieves, and it has been sometimes a matter of vital importance
to be able to put up new trolley wire in a hurry. For this pur-
pose, the reel of trolley wire is mounted on the frame shown
i Fig. 6, the frame being carried in the middle of the car. The
free end of the wire is then passed through the roof over
two guide wheels, whicli are electrically connected through a
cut-out switch to the controller. The wire to be strung can
then be attached to the live overhead system and can be con-
nected to the span wires as the car reaches them by men on the
roof of the car, while the car receives power from new wire
through the roof connection described. The wire in the car
is kept taut by means of a band-brake, shown in Tig. 6, as
surrounding one flange of the reel. The pressure on this band-
brake is regulated by a block and fall attached to the end of the
brake and to a ring in the floor. As, of course, the wire in the
reel is alive the band-brake is insulated, as shown, by two globe
strains, but the reel itself is not otherwise insulated, as it is
found that the wood insulation of the reel, frame and car are
sufficient if care is taken in paying out the wire.

Door cranes are not used, as it has been thought they would
be in the way. Instead narrow windows are placed over the
tops of the side doors, as shown in the side view of the car. In
case any heavy stuff has to be lifted in or out of the car these
windows are opened and a 4-in. T-bar is laid across, from one
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top door frame to the other, to carry a block and fall, and this
arrangement is found to answer all practical purposes. The
side doors have a sclf-locking latch so they cannot be opened
from the outside. The hell cord is carried on one side of the
car only, to avoid interference with the coils of wire which are
hung inside the car.

Special fender castings were designed, so that when the
fender is raised it clears the buffer entirely, so that cars can be
pushed directly by the buffer instead of through the fender.
The car is cquipped with rings in staples screwed into the sills
for hauling, and also with a 14-in. dedenda gong. This gong is
considerably larger than those used on the ordinary cars and is
of a different sound, so that the approach of the emergency car
can be recognized for some distance.

The car is mounted on a Peckham single truck and a con-
venient step for the side-door on each side has been provided by
riveting an angle-iron to the top side bar.

When the tower is raised men can work with comfort on a
22-ft. 6-in. trolley wire.

SAND DRIER

The method of drying, screening and storing sand used in the

car house of the Orange & Passaic Valley Railway is very in-

FIG. 8.—SAND VALVES IN CAR HOUSE

genious and couvenient, as practically all handling of the sand
is done by machinery. The sand-drying apparatus is all con-
tained im a small room about 12 ft. sq. with brick walls, adjoin-
ing the car house, and shut off from it by a fireproof door, as the
sand-drying furnace contains a fire.

The sand is received in carload lots, and is dumped directly
into a hopper. Irom this hopper it is shoveled into the drier,
which consists simply of a spherical stove with an exterior
cylindrical casing of sheet-iron. Directly over the hopper sur-
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F1G. 9—INTERIOR OF SAND-DRYING ROOM

rounding the stove is a hood connecting with a flue surround-
ing the stove-pipe and leading out into the open air, so that
as the moisture which is dried out of the sand rises it is caught
by the hood and passes outdoors through the flue. As the dry
sand falls from the drier it passes through the screen, or is
shoveled through the screen as the occasion demands, and then
falls into a pocket, from which it is elevated by a bucket con-
veyor driven by a small 2-hp motor to a sand bunker above. Tt
is then in condition to ke used at any time. From this bunker
three pipes are led through the wall

of the car house at an angle of 45
degs. Each pipe is provided with a
home-made gate valve, and any
motorman desiring sand can get out
as much as he wants in a pail. The
sand valves are shown in Fig. 8, and
the interior of the sand-drying room
m Ihg. o.

CAR HOLSE

The exterior and interior of
the car house are also illus-
trated herewith. The floor is of

concrete with concrete
one end is a brick bulding for the

pits, and at

offices of the company, waiting rooms
for the passengers and room for the
conductors and motormen.  The car
liouse proper is divided into two hays,
ove of which contains the repair tools

Itere most
The storage

and is heated in winter.
of the pit work is done.

FIG. 10.—GENERAL VIEW OF CAR HOUSE

bay is not heated. The car house has
a capacity of sixty cars.
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THE SPRINKLER

A slight improvement has been added to the sprinkler, which
is worthy of mention. The sprinkler is a double ender with
two jets at each end, supplied through a 5-in. pipe. The flow
of water was controlled by a valve in this pipe, but its use has
been discontinued and a 3-in. tap has been put near the end of
cach of the four sprinklers. This gives a control over either
side of the sprinkler and is economical of water, as there is
less spill when the water is turned off.

he -
AN EMERGENCY TRACK BRAKE USED BY THE UNITED
RAILROADS OF SAN FRANCISCO

From the time street cars were first run in San Irancisco the
necessity of a brake which would stop cars on heavy grades
and on slippery rail became very apparent. This necessity is
explained by the fact that San Francisco is very hilly, and
also that during the winter season the drizzling rains and fogs
make the rail very slippery. To give an idea
of some of the grades it might be stated that !
clectric cars are operated on 17 per cent down |
and on 14 per cent up grades. Cable cars are
operated on 18 per cent grades, and one electric
line, with counterbalancing device, is operated
on a 25 per cent grade.

The first experiment with track brakes was
made in 1883, when the Market Street Railway

STREET RAILWAY JOURNAL.

[VoL. XXII. No. 1.
running over the steepest grades, were equipped with track
brakes, and operated quite successfully until 1899. The elec-
tric system kept growing rapidly, and Mr. Douglas kept pace
with it by improving on his brake. In 1899 he reconstructed
his brake and made it applicable to double as well as to single
trucks. This is the brake which is now so successfully used in
San Francisco.

Primarily, the brake (see Fig. 1) consists of a hand lever,
A, on the left-hand side of the controller, connected by a
brake-rod, B, to an arm, C1, keyed on a shaft, D, extending
across the truck. This shaft is connected
on cach end by means of a short lever, [,
keyved to the shaft, to a connecting link, F,
and to a toggle lever, G1. The connecting
lever, F, is connected to a lever, [, keyed
to a short shaft, 7, and to a toggle lever, (2.
A shell, J, for holding the shoc is fasténed
to the two toggle levers. By pulling back
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‘ Car floor

Company built a cable line on Market Street, the
principal business street of San Francisco. The
brake was similar in principle to the brake which .
will be hereafter described. It was placed on the rear truck
and operated by a lever placed alongside of the grip lever. The
cars were also cquipped with wheel brakes, those on the front
truck being operated by a foot lever, and those on the rear truck
by an ordinary staff and handle on the rear platform, the two
being independent of cach other.

Tn 1893 the Market Street Railway Company consolidated
with several other lines, and in 1894 commenced to change the

FIG. 1.
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TRACK BRAKE APPLIED TO A PECKHAM SINGLE TRUCK

on the hand lever, /I, the shaft, D, turns from left to right,
tending to make the short lever, [Z, assume a vertical position.
This motion is also transmitted to lever, f/, by means of con-
necting lever, /©. The simultaneous parallel movement of
levers [ and JJ cause the toggle levers (1 and G2 to force the
shoe to rail, thus braking the car.

In order to adapt this brake to a Peckham single truck it is
necessary to fasten a flat iron, A, bent, as shown, to the side
frames, using the holes on each side of one of
the spiral body springs. Two angle-irons.are
placed transversely across the truck, and fas-
tened to the bent iron, K. To these angle-irons
the brass boxes for holding shafts D and [ are
bolted. The large shaft, /D, is held in position
by three boxes, one on each end and one next
to the arm, C. The short shaft, 7, is held by
two boxes, one on each side of lever //. It was
also found advisable to use heavier iron than
is usually furnished on trucks to connect the
pedestals. Instead of using one brace, K, two
are used, being so placed as not to interfere
with the toggle levers.

To operate the track brake from the other
end of the car an arm, C2, is keyed to the shaft
D, the brake-rod being placed under and on one
side of the motor, as shown in Fig. 2.

motive power of some of its lines from horse and cable to elec-
tric. The first cars were equipped with the ordinary hand-
wheel brakes. It was immediately discovered that an emer-
gency brake other than a wheel brake was required. The cable
cars were, in a measure, safer than the electric cars, for as
long as a grip on the cable was maintained the car could at
least not go faster than the cable. The electric cars had no
such safeguard. In 1895 G. W. Douglas, then master mechanic
of the Market Street Railway Company, started to experiment
with track brakes on clectric cars. Twelve single-truck cars,
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FIG. 2—DIAGRAM SHOWING CONNECTION TO OPPOSITE END OF TRUCK

Considerable ingenuity is required to place
these brakes on some cars on account of the
sills of the car body not being in the proper
position. Arm, C1, for instance, in many cases has to be placed
under the seat, as the floor may have to be cut. The same
result could be accomplished by raising the car body by means
of placing a riser on the top rail of the truck.

This brake is placed on double trucks in practically the same
manner as on single trucks, except that each truck has an
independent brake, operated from the end of the car nearest
the truck. On double trucks it is not necessary to provide
angle-irons, as the boxes for holding shafts are bolted to the
transom angles. Fig. 3 shows the track brake as applied to a
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Brill 27-G double truck, and Fig. 4 shows its application to a
Peckham 14-B 3-S double truck.

Fig. 5 shows the standard shoe used in San Francisco. This
shoe is made of Oregon pinc and costs about 3 cents. The
material to be used for shoes was the subject of many experi-
ments. All kinds of hard and soft wood, all kinds of metal,
combinations of metal and wood, and metal with all kinds of
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FIG. 3.—TRACK BRAKE APPLIED TO BRILL 27-G TRUCK

inserts were experimented with. For cheapness, general utility
and highest braking efficiency the Orgon pine shoe was found
superior to anything elsc. The shell for holding the shoe is
made in two parts, held together by two bolts. The bolts pass
through the recesses in the shoe,.not only clamping the shoe
by mecans of the shell, but also keeping the shoe from slipping
Backward or forward. In order to facilitate the removal of
worn-out shoes, sections of rail slightly longer than the shoe,
are hinged in the car house tracks. The cars are placed with

FIG. 4—TRACK BRAKE ON PECKIIAM 14-B 3-S TRUCK

the shoes over these hinged rail scctions, the section of rail
swung out, and by loosening two bolts the shoe drops out. The
time required for replacing four shoes on a double-truck car
is about five minutes.

As stated in the title this brake is an emergency brake. It
is not intended to be used on curves, crossings, switches, etc.,
on account of the liability of tearing out the shoes. Tt is used,
however, regularly in coming down steep grades, making ser-
vice stops on grades, and in many cases for service stops on
level streets on a slippery track.

It is especially valuable for making quick stops in San
Francisco, on account of the style of cars. San FFrancisco cars,
as a rule, are open on both ends, and have a closed scction in
the center. The seats are all longitudinal, thus leaving a kind
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of a cab for the motorman. The wheel brakes are operated by
a lever on the right side of the controller. The track brake
lever is on the left-hand side. If a quick stop is desired the
motorman takes hold of onc lever with each hand, and by

116"
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FIG. 5-STANDARD 1TRACK BRAKE-SIOE
throwing his weight back on these levers he applies both track
and wheel brakes simultaneously.

A test was made with a double-truck car, 4o f(. long and
weighing 32,500 1Ibs,, to find how quickly the track brakes
would stop the car. The car was run down a 10 per cent grade
at full speed for half a block. The track brake, alone, was then
applied, and the car stopped within Go ft. A similar test was
made with the wheel brakes, and although the wheels were
locked so that every wheel was “skidded,” the car was not
stopped until a distance of 260 ft. had been gone over.

’ —— Qe

TRACKLESS TROLLEY CAR-SLED

The accompanying cut illustrates a trackless trolley car-sled,
manaufactured by theAllgemeine Elektricitits-Gesellschaft, of
Berlin, Germany, under the patents of Carl Stoll.  The regu-
lar car body is mounted on three pairs of wheels, the two
motors used being placed on the center axle. When it is de-
sirable to use the car as a sled, runners are substituted for the

TRACKLESS TROLLEY CAR SLED

third pair of whecls, and the other wheels are fitted with special
ice-gripping tires. Owing to the flexibility of the current-
taking device, these cars and sleds can be steered from one side
of the street to the other very readily. As vehicles of this
character can be safely operated at moderate speeds, they
should prove of value for handling urban passenger traffic and
light freight husiness.
— s —

By an order of the Supreme Court of Comnecticut the con-
struction of an clectric road between Wallingford and Monto-
wese has been authorized.
clectric line New
Meriden,

This will complete the through

hetween Haven and Boston by way of
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TRACK CONSTRUCTION AT KANSAS CITY

Under the supervision of Iford, Bacon & Davis a large
amount of track construction and reconstruction is going on at
Kansas City on the lines of the Metropolitan Street Railway
Company. All the cable lines are to be abandoned and 33 miles
of cable road are to be changed to electric.

The rail used at Kansas City is peculiar. being practically a
girder rail with a narrow tram on cach side of the head. This
type of rail has been used in Kansas City for many years. It is
advantageous from an operating standpoint because dirt slides
off the head of the rail onto the tram, so the rail is always
clean. The standard rail adopted for the new construction is
the Lorain Steel Company's 106 Ibs., section number 36,4, which
is reproduced here. Guard rails are 119 Ibs. Ifor the support
of the rails concrete is depended upon to a large extent. In
fact, where there is a good street foundation the track is laid
without ties, and held to gage by tie-rods and supported on con-
crete beams. The tie-rods are placed 6 ft. apart. The concrete
beams are 2 ft. wide and extend 8 ins. underncath the base of

the rail. The joints are cast-welded.
Fig. 1 shows some of the construction without tics, with the

FIG. 1.~—-MOULDS SET READY FOR WELDING
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FIG. 3.—VIEW ON CENTRAL AVENUE, SIIOWING METHOD OF

LAYING PAVING

STREET RAILWAY JOURNAL.

moulds in place ready for the cast-
welded joints.  The moulds are
covered with sand, so that the
joints will eool slowly after being
cast. If the street is already paved
with good asphalt pavement the
entire pavement is not removed,
but trenehes are cut in the asphalt
pavement for the rail, as seen in
Fig. 2, and grooves for the tie-rods.
It is, of course, important that
there be a good foundation for the
paving in this case, so the set-
tling of track and paving will be
cven.  Asphalt paving is not car-
ricd fully up to the rail, because
there is danger of vehicle-wheel
wear near the rail. .\ row of tooth-
ing stones is placed cach side of the
rail, as seen in IMig. 3.

[Vor. XXII. No. 1.

Street Ry Journal
SECTION OF RAIL USED IN
NEW CONSTRUCTION,
KANSAS CITY

Where there is not a good street

foundation tics are laid every 6 ft., as shown in Fig. 4. The
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F1G. 4.—VIEW ON SUMMIT STREET, SHOWING SPACING OF TIES
AND TIE BARS
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track is laid with fish-plates on the joints. After the conerete
is set the fish-plates are taken off and the joints cast-welded.
Concrete is then laid around the joint. The track is laid with
T4-in. opening between the rail ends, which is filled when the
joint is cast-welded.
—— 9
NEW TYPE OF SUBURBAN CARS ON THE ILLINOIS
CENTRAL RAILROAD

As is generally well known the Illinois Central Railroad does
a very large suburban business between the center of Chicago
and the towns south of that city. As the road has four tracks
for the greater part of this distance, and as the stations average
a mile or less apart, the service is very similar to that of an
elevated railroad, so that the new departure made by the com-
pany in the way of cars especially fitted for this traffic is ex-
tremely interesting. At the time of the Chicago World’s Fair
the company built a number of side entrance cars especially for
the World’s Fair traffic; and although the cars were in many
respects very crude it was found possible to load 1000 pas-
sengers in ten seconds and unload them in the same amount of
time, and on one occasion five trains, cach carrying 1000 pas-
sengers, were unloaded and discharged successfully from the

same platform in four minutes. The total number of passen-
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Plan No. 1
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Plan No. 3

FIG. 2—SEATING PLANS, SHOWING DIFFERENT ARRANGEMEN1
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Dheing built to determine the practicability of this
type of car for suburban service. The June issuc of the
“Anterican Engincer and Railroad Journal” gives some par-
ticulars and plans of these cars, from which the accompanying
information is obtained:

Plan No. 1 is intended for a road with terminal loops and
platforms on the outside of the track, although it may be used
without the terminal loops by having the platforms on the same
side (cast or west) of cach track. Plan No. 2 serves the same
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Midrh Ovtsicte 867 Meight Qbore Rar/ /3%
L.C.R.R. Large Suburban Car.

cight cars are

Length Orerall 5174

FlG. 1. PLAN OF PRESENT SUBURBAN PASSENGER CAR

purpose as plan No. 1, with the further provision that pas-
sengers may enter and leave the car on both sides.  This plan
is intended for use where the platforms are principally on
one side, with an occasional island platform on the other side
of the track. The capacity of this car is the same as that of

Plan No. 3 is intended for use where there is con-

plan No. 1.
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FIG. 3.—ELEVATTONS AND SECTIONS OF STEEL-FRAME, SIDEDOOR SUBURBAN

PASSENGER CARS FOR ILLI-

NOIS CENTRAL RAILROAD

gers carried during the day on which this record was made
was 509,000, and no accident of any kind occurred.

The company has two sizes of suburban cars at present in
use. One is of the same dimensions as those used on the cle-
vated railways, with a seating capacity of forty-cight passcn-
gers. The other is known as a * ‘large subnrban” car; it is 51 fit.
long, with a seating capacity of filty-six passengers, and the
seats are arranged as shown in Iig. 1. The successful ex-
perience with side-entrance cars during the World's Fair,
however, has induced the company to try the plan again, and

siderable travel of moderate volume entering and leaving the
car on both sides.
one-half length on each side, with cross aisle in the middle, is a

The provision of having the aisle extend

desirable onte where there is no great rush of travel, as it gives
the seated passengers the same freedom from passing travel in
and out of the car as does plan No. 1. There is, however, a
loss of a few seats by this arrangement, this plan for the small
car scating four passengers less than plans Nos, 1 and 2. Plan
No. 4, with aisles and doors the full length on both sides of the
car, is designed to meet the requirements of the very heaviest
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travel, with frequent stops at intermediate stations having
platforms on both sides of the track.

The weight of the new car per passenger by this construc-
tion will be greatly reduced, combined with an increase in the
strength of the car beyond that of anything heretofore attained
in car construction, as will be seen from the following figures:

FLOOR STRENGTH

Weight ‘

=
g | Seating  weight  Per | Safe |Ultimate
] apacity Passenger|Load Per|Load Per
| Sq. Fr. | Sq. Fu
Lbs. Lbs. Lbs. Lbs.
Improved suburban car _._| 65 ft. 120 5 000 650 160 800
Regular suhurban car Bl . 56 38,000 674 76 380
Standard coach ___ 61 62 86,000

1,397 81 405

The following table shows the seating, standing and total
capacity of the different plans compared with the cars now in
use:

5 VDING . ~
ST ToraL Caracity

Caraciry
Seating |——— — —— R
Capacity | Clear of Seats Seats
kntrance | Full  Standing | Standing
and Exit and Clear | and Full
Pl Lot e o i s ¥R20 48 | 60 168 180
- ., 120 a8 60 168 | 150
s 115 53 | 65 168 180
4 466 72 96 168 192
1. C. Suburban. ... LT B 0o | m 56 o7

In the matter of standing room there is great advantage to
the passengers in that so large a number can stand clear of
the entrances and exits. It is also an advantage to avoid
having a large group of passengers standing together, par-
ticularly when dependent for support upon straps suspended
from the roof of the car. The solid group of passengers which
can gather in one mass in a car having a wide center aisle will
e less able to resist the lunging effect of high rates of accelera-
tion and retardation than when they can individually brace
themselves against a rigid support of medium height, and thus
avoid discomfort and frequently the distress that comes from
the swaying of such a mass of passengers.

It is of more importance now than ecver before that pas-
senger cars should Dbe constructed of the greatest strength
consistent with reasonable weight. To obtain this result a
metal frame work is necessary not only for the floor of the car
but for the walls and roof, in order that when collisions occur,
especially at high rates of speed, or when derailments occur and
cars rub against the walls of tunnels or other structures, the
floor and sides of the car will not be demolished, as is quite
likely to be the case with lightly constructed wooden cars.

The greatly increased capacity of the improved suburban car
is not due altogether to its larger size, as the following com-
parative statement shows that per foot of length the new car
has 46 per cent greater carrving capacity than the old:

IMPROVED SUBURBAN

Present e B -
Suburban

Plan1! Plan¥ Plan3  Plan 4

Lengtliuof carsiees-: cusuy comaan o 51 1t 65 fr 65 fr. G5 ft.
Length ot cars, per cen 100 127 L 127
Passengers seated ..o.o. ... 56 120 120 9%6
Passengers seated, percent.. « 100 214 214 171
Passengers standing_. L. ... oo __._. 41 60 60 96
Passengers standing, percent....___.. 100 146 146 234
Bassenpersytotaloss A 0N o e 9 180 180 192
I’assengers total, per cent........__.. 100 186 186 198
Passengers per foot, seated......__.__ 1.10 1.85 1.85 1.48
Passengers per foot, seated, per cent. 100 168 168 134
Passengers per foot, standing. _._.____ 0.80 0.92 0.92 1.48
Passengers per foot, standing, per cent 100 15 | 115 185
Passengers perfoot, total .o oonuaa.. 1.90 2,37 2055 2.95
Passengers per foot, total, per cent._ . ] 146 146 155

The side doors may be operated either by hand or by com-
pressed air, the controlling mechanism being located within
the walls of the car and out of sight. The mechanism provides
for the positive opening, closing and locking of the doors by air
or by hand. It also provides for closing the doors, locking and
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unlocking, but not opening them, leaving that to be done by the
passengers, which, during the season of cold weather, would
probably be the preferable way. The doors may be operated
from either end of the car, and if necessary also from the
middle. The quickness with which the doors may be manipu-
lated and the absolute control of them by the trainmen will
greatly reduce the time of the stops.

There being no grab-handles on the outside of the car and no
possible means of effecting an entrance when the doors have
been closed, there is no temptation nor any opportunity for a
belated passenger to get aboard after the train has started,
neither is there any opportunity for a passenger to get off the
train before it has come to a full stop, because all the doors are
closed by air pressure and can be released only by the train-
men, which will not be done until the train has stopped. All
movements, therefore, of entrance and exit can be made only
when the train is standing at the station platform, and one of
the principal hazards of the service is thus eliminated.

As to the opening and closing of the doors: the walls of the
car being hollow and the doors moving between them, there is
no chance for a passenger to he caught and injured by them
when opened; when closed, the movement, at first rapid, is
graduated automatically by air cushions, so that the final
closing movement is gentle and safe. Should any portion of a
passenger’s garment become caught by the door when closing
the elasticity of the air pressure against the door will admit of
the garment heing withdrawn without injury. Furthermore,
the air cylinder for the operation of the doors being quite
small, it has not sufficient power to cause injury by its pressure
should a passenger inadvertently be caught in the doorway
when the door is closing.

— e —
NOTES ON SUB-STATION PRACTICE

The modern electric railway sub-station may fairly claim to
bz one of the most interesting features of the system. Its de-
velopment has grown apace with the long-distance transmis-
sion of power, and at present it is considered an almost indis-
pensable requirement in the operation of roads depending upon
the alternating current for their primary supply of electrical
energy. Many improvements in location and design have been
made in the sub-station since the early days of its being, but in
the last analysis it is a necessary ewil with an uncertain future,
and an existence only justified by the continued use of direct-
current low-voltage motors in railway practice.

Doubtless it will be a long time before the last rotary con-
verter sub-station disappears from sight. It is far too useful
to die a sudden commercial death. But the day which sees the
successful operation of an alternating-current railway motor is
going to mark the beginning of the end. As long as we have
the sub-station with us. however, its proper location, design
and operation will justly claim our consideration.

The controlling feature in sub-station location is the position
it is to occupy in the general distribution system of the railway.
The problem of power supply is of such vital importance that it
often is folly to build a sub-station at one point on the system,
while it ranks with the highest wisdom to locate it at another
place. Central position with reference to the load distribution
is of high consequence, and before the site is fixed careful
calculations should be made showing the first cost and operat-
ing economy with that particular location for several schedules
likely to be adopted. The influence of location upon the first
cost and annual charges upon the feeder system should be con-
sidered for various loads, and compared with other locations on
the same power basis, if possible. It is not enough to figure out
the line, conversion and distribution losses for a given location
on a single probable schedule. Figures should be prepared
showing the estimated annual cost of operation, including
fixed charges, under widely different schedules and distribution
of equipments. The possibility of double tracking the road in
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the future should be considered, and it should never be taken
for granted that a location which shows greatest cconomy in
yearly expense under the early conditions of operation is
always going to remain the most economical situation. Too
much stress cannot be laid upon the necessity of careful
firancial analysis before a sub-station is finally located. Such
work pays every time. These are days when the elimination of
waste is the battle cry of progress itself, and the enginecr who
makes such comparative figures upon widely different bases
runs immeasurably nearer the goal of high efficiency in his final
decisions than he who locates a sub-station merely by rule of
thumb.

It is naturally a difficult matter to estimate the probable
traffic which will be carried by the road for five years after it
begins operation In fact, it is well nigh impossible to do this
accurately, but the need of figuring over several widely dif-
ferent cases—of going to extremes—is all the more apparent.
Every road has certain well defined limitations in the matter of
schedules and number of transportation units which can be
operated upon it. If these maximum conditions are borne in
mind, and figures also made intermediate between the most
severe conditions likely and the probable early business of the
road, enough data will generally be secured to enable an intelli-
gent judgment to be formed at the best location of the sub-
station from the distributing point of view. The figures must
be carefully made, as was stated before, but they often need
not be carried out to precise refinements as to decimals.

Analysis of these conditions will frequently show little
change in operating cost through quite a wide zone of territory.
Counsiderable latitude in the choice of location thus may exist.
In such cases other points in regard to situation have increased
influence. It must always be kept in mind that the location and
design of a sub-station are subservient to operating conditions,
and the key to the whole problem is simplicity of arrangement.

Healthful surroundings for the attendants are of greatest
consequence. Miasmic swamps and fever-smittten marshes are
poor places for the practice of operating and first cost economy.
Drainage should be good, and, if possible, thoroughly modern
sanitary arrangements provided. Continuous service from the
sub-station depends quite as much upon able-bodied attendance
as upon liberally designed machinery, and if it is possible to
locate a sub-station in a congenial place, judged by human
standards, it should be done.

While it is usually advantageous to build a sub-station along-
side the track of the road which it supplies, the simplest ar-
rangement is sometimes found in locating it somewhat off the
main line and running a spur track to it. In the case of an air-
line high-voltage system between the power station and dis-
tributing points, it is often a grave step to turn the main high-
potential wires from their course to traverse a new right-angled
riglit of way to a sub-station situated on the railway track a
mile off. Special work, additional unnecessary bends and turns
are nearly as much to be avoided in laying out a 50,000-volt
line as sharp curves in the path of a “Twentieth Century
Iimited” making go m. p. h. and behind time at that. In any
such system continuity of service is of literally tremendous
importance, and the experience of high-voltage power trans-
mission in this country is showing that wires carrying current
at enormous potentials cannot be run too directly in their
course from point to point. It is, of course, possible that a
sub-station may be located at an important turnout, and con-
stitute a place of use to the car despatcher, and in such case it
would not be feasible to locate it on the main air-line route of
the transmission circuits. All such contingencies must be dis-
cussed before the choice of location is made, and no factor of
importance left unconsidered.

When the conditions permit the establishment of a sub-
station in connection with a car house, repair shop, ticket office
or passenger station, a considerable gain for the road in the
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wages clement of power cost may be effected.  The cost of
power at the direct-current bus-bars of a modern sub-station
is largely conditioned by the labor item. IFortunate is the road
which can utilize the spare time of its sub-station attendants in
other ways than requiring them to doze away the day in the
machine room with one eye and car always upon the apparatus.
I large city systems the choice of sub-station location is nar-
rowed down usually to very close limits by the cost of real
estate, and the labor problem is also less elastic in its demands.
[Tere, as in the country, a car house is an advantageous neigh-
bor, but in all cases the responsibility of the sub-station’s con-
tinuous operation must be laid upon some one individual, and
not divided among various nondescript employees in the belief
that they will all be equally conscientious in regard to the plant.
Apparatus should always be installed to give instant and loud
notice of any failure of current supply or output.

When large water-cooled transformers are to be operated
the question of water supply becomes of moment, although
this is but a minor factor in the location of the sub-station.

Coming now to questions of design and construction, one of
the first requirements is protection against fire. Whenever
pessible a sub-station receiving current at from 20,000 volts to
50,000 volts should be of brick, and be made as near fireproof
as human skill can insure. It is advisable that such measures
be adopted below those voltage limits, but the fire hazard is
much greater with the high potentials, which must be treated
with the respect due to lightning itself. Too much care cannot
be taken in regard to the high-tension circuits. Complication
it arrangement should be shunned like the plague, and there
should be liberal elbow room from foundations to roof. Mois-
ture must not be allowed to enter with the downward slant of
the high-potential lines, and in cases where such circuits both
enter and leave the building they should be separated by its
full width if possible. The quality and type of insulators should
be the same on both line and interior sub-station circuits, and
ali low-tension wiring kept entirely out of the neighborhood.
As far as possible wires should run in plain sight, or in the
case of low-voltage direct-current circuits beneath the floor
in conduits, or basement that is instantly accessible. The
various transformations of current should be effected in one
centinuous line of wiring path whenever possible. It is essen-
tial to avoid any doubling back of circuits, and it should be
pessible to stand in one place in the sub-station and see the
successive chain of transforming operations without stirring
from one’s position. Of course, compromises must sometimes
I'e made between these various desirable features, but they must
all be duly considered, and given up only after the best of
reasons preclude them. In country sub-stations there is little
excuse for anything but the most faultless design, as the cost
of real estate is of little importance as a factor in limiting
elbow room. Cramped designs are to be abhorred. Tt is im-
perative that plenty of room be allowed between the different
machines, transformers and switchboards, especially at the
back of the latter. Far too often sub-stations are built in the
most temporary manner in some old barn or shed—"“anything
to get the road running,” is the cry. Expensive machinery
demands something better than cheap housing.

When storage batteries are installed in sub-stations the acid
fumes and electrical machinery must be absolutely prevented
from becoming acquainted. It is to the credit of the manu-
facturers that this precaution is seldom omitted. It is always
desirable that a spur track of the road, or else main line, he
carried close up to a large double or sliding door, big enough to
permit the entrance and exit of the largest single piece of
apparatus which the station is to contain. An overhead crane
is useful in very large sub-stations, but in the majority of cases
it can be dispensed with at small loss to the road.

If a sub-station is one of a series of distributing points it
should always be possible to cut it out of circuit in case of
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trouble without interrupting the current supply of any of the
other stations. Common sense would seem to indicate the im-
portance of locating the sub-station telephone in a sound proof
booth, and yet there are plenty of installations to be found in
modern practice that are almost worthless because of the noise
made by adjacent machinery. The telephone should be so
placed that the operator can see the switchboard instruments
plainly, and thus report the loads, voltages, ctc., to the head-
quarters on demand. A reliable clock should not be omitted in
the outfit.

If air-blast transformers are installed it should be a simple
mattgr to arrange for the supply of cool air from out of doors,
rather than to pump in the warm air of the machine room.
Cleaning of apparatus should always be done by air blast, and
a small motor-driven compressor supplied for this purpose.
With its absence of steam-driven machinery there is little ex-
cuse for a sub-station being kept in anything but immaculate
condition. Plenty of windows should be provided, and the
walls painted white or some light color that will show up the
accumulation of dust and dirt.
made for a small store room and work bench, where minor
supplies can be reached or light repairs undertaken. Various
car supplies can also be doled out as required, if the sub-station
1s a factor in the transportation department.

Switchboard apparatus should be as simple as is consistent
with the size and character of work to be done. While space
should be left on the pancls for the usual [ull complement of
instruments, 1t is often a needless expense to install frequency
and power factor indicators and a multiplication ol alternating-
current ammeters, voltmeters and indicating wattmeters. Tt
1s important, however, to install an ammeter in each direct-
current feeder circuit and in connection with the rotary or
motor generator sets, a voltmeter which will indicate the poten-
tial of the high-tension line, another for the direct-current bus-
bars and a third for use in parallel operation of generating
machinery; and almost, above all, a direct-current recording
wattmeter for each of the operating rotarv converters or motor
generators.

Unauthorized persons should not he permitted to browse
around or in the sub-station during the absence of the atten-
dant. While the free admission of interested visitors should he
encouraged, they must be made to understand that such in-
cursions are accomplished at their own risk. The station must
never become a house of refuge for tramps or other discredited
wanderers, and when the attendant 1s afar off it should be kept
locked.

The matter of records is constantly growing more important.
Blanks should be freely provided by the operating company for

Provision should always be

periodic tabulation of readings from the instruments previously
mentioned. In addition, a daily record of unusual happenings
should be forwarded to the main office for filing. This will in-
clude the number and time of circuit breaker openings, the
jotting down of official visits and inspections, variations from
the ordinary routine of machine operation, failure and repair
of apparatus, etc.

The direct-current circuits should usually be so connected
with the sub-station that they may be operated past it, through
it, or to it, as the case may require. The value of such section-
ing at times of line trouble or tests is high.

Lastly, the sub-station attendants should be well considered
in the matter of wages, hours and days off. It should be made
possible for them to take one day in seven away from the con-
fining limits of the plant. Cheap attendance in sub-stations
is dear at any price, and wages should be at least attractive
enough to attract reliable men. As long as things go well, sub-
station work is not very onerous, but when emergencies arise
the story is different. Tt is a pretty good plan to gradually
advance sub-station attendants to more responsible and desir-
able power house and mechanical department positions as
opportunity permits, and by a kind of rotation in office qualify
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them for wider opportunities. Discipline is here as important
as in the city power station, and it is also quite as desirable
for the management to appreciate the joys and sorrows of the
sub-station life as to concern itself with the hours and pay of
its other employees. Two or three of the best technical journals
should regularly find their way into the sub-station, and a
proper place be provided for the writing down of records and
reports. In a few words, the whole sub-station situation should
be made the most of as long as it is with us, and the cardinal
doctrines of simplicity, efficiency, cleanliness, order and con-
venient location exemplified in practice, coupled with that firm
vet liberal treatment of employees which is inseparable from
good management.
—_—— e —
STREET AND ELEVATED RAILWAY MILEAGE, CARS AND
CAPITALIZATION IN THE UNITED STATES
AND CANADA

The accompanying table showing the mileage, number of
cars and capitalization of the street railways in the United
States and Canada for the year 19oz, has been compiled from
the 1903 edition of “American Street Railway Investments.”
An examination of the table shows the total mileage in the
United States to be 26,429, with 71,312 cars, capital stock
$1,632,073,254, and funded debt $1,274,459,491, making the total
capital liabilities $2,000,532,745. The mileage in Canada is 815,
with total capital liabilities of $46,450,152.

The increase in the mileage in the United States for the year
was 3245 miles, or 12.3 per cent, the percentage for the various
geographical divisions being as follows: The New England
States show 336 additional miles of track, an increase of 8.3
per cent; the Eastern States, 999 additional miles, an increase
of 14.5 per cent; the Central States, 1532 additional miles, or
16.6 per cent; the Southern States, 105 additional miles, or 12.5
per cent; the Western States, 273 additional miles, or 16.6 per
cent. There were 6o miles of new track built in Canada during
the year.

The increase in capital stock for the companies in the United
States was $271,361,016, and the increase in the funded debt
was $219,007,674, making an increase in total capital liabilities
of $490,368,6g0. The total capital liabilities of the companies
in Canada were increased $4,3513.514.

The supplementary table published below, in which statistics
are given for the several divisions as to capitalization and cars
per mile of track and capitalization and miles per capita, are
also of interest. The Eastern States lead in the first three
items, but New England has more track per capita than any
other section of the country. The largest increases in capis
talization occur in New York, where it amounts to $101,121,-
479; Pennsylvania, $63,228,823; Virginia, $30,657,000; Cali-
fornia, $26,931,560, and Rhode Island, $23.795,800. These in-
creases are due in most cases to the formation during the year
of large holding companies in a few cities in each State.

StaTisTics OF MILEAGE AND CaritarizatioN PErR CariTa aND Cars AND CAPITAL-
1zatioN PER MILE oF TRACK

| Cavitalization | Miles of
Capitalization | Cars Per Capitalization
Per Mileof | Mile of Pey | ool
Track Track ‘ Capita Caf)ita
New England States_ ... ..cccmenn $50,213 25 $43.15 73
BAstetn SEATES - oo .o smiems e 165,32 3,7 69.91 42
Central States.... -cosnnsscomesss 92,021 23 35.37 38
Southern States ...... o..o...... 90.847 1.9 8.90 10
Western StateS..c.coeocaaenoaonne 89,313 1.5 24.19 27
Grand average .- oo oonoo 109,975 2.6 38,56 34
|

The statistics published in these tables were compiled from
the annual “American Street Railway Investments,” published
by the STREET RAILWAY JoURNAL, and the several reports from
which the information was taken are in the main for the year
ending Dec. 31, 1902. In a few cases the figures on capitaliza-
tion had to be estimated, but these were in all cases small
roads, so that the perceatage of estimated values is very small.
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STREET AND ELEVATED RAILWAY MILEAGE, CARS AND CAPITALIZATION IN UNITED STATES AND CANADA.

ELECTRIC RAILWAYS.

COMPILED FROM THE STATISTICS OF THE VARICUS PROPERTIES CONTAINED IN

CABLE RAILWAYS.

HORSE RAILWAYS,

TOTAL RAILWAYS,

CAPITAL STOCK.

STEAM RAILWAYS.

“AMERICAN STREET RAILWAY INVESTMENTS' EDITION OF 1903.

FUNDED DEBT.

CAPITAL LIABILITIES.
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THE KANSAS CITY FLOOD

BY W. O. HANDS

As most of the readers of this paper know, the Kansas, or
Kaw, River, which runs through Kansas City, burst through its
banks on May 31, 1903, and left all the low lands in a state of
destruction. Connecting Kansas City, Mo., and Kansas City,
Kan., were fourteen bridges. These caught the drift that came
down the river and filled the regular channel, throwing the
water out on each side—into the residence district on one side
and into the packing house, stock yards and wholesale district
on the other. Careful estimates of the loss have been made by
different persons, and a fair average would place it at about
$15,000,000 within the limits of the two Kansas Cities.

The fourteen bridges mentioned were, with one exception,
swept entirely away, and with two exceptions were of steel.
Parts of them, weighing a ton or more, have been found 16
miles down the river. But for the most part the drift pushed
them around to the river bank, broken and twisted beyond all
possibility of repair. The Metropolitan. Street Railway Com-
pany lost four bridges and a temporary trestle. In the four
bridges was 2100 ft. of truss spans. The “L” road lost goo ft.

FIG. 2—VIEW OF “ELECTRIC PARK” JUNE 7, SHOWING COTTAGE
RESTING ON ELECTRIC FOUNTAIN

of steel and 1500 ft. of wooden structure. The temporary
trestle that was washed out had been erected but a few wecks
previous, for the purpose of diverting traffic until the old bridge
could be rebuilt.

By noon, Sunday, four of the Metropolitan Railway Com-
pany’s power houses were under water and out of operation.
pany's electric power houses were under water and out of
operation. This stopped practically all the electric cars. To
make matters worse the city waterworks were flooded, and
the city was without water. This caused all the cable power
houses to shut down temporarily until water could be hauled
from ponds or wells. A spring in an old abandoned power
house basement had nearly filled the basement, and a portable
pump forced this water to two cable power houses and kept
them supplied. Several small reserve generators in these cable
power houses were put to work, and by noon, Tuesday, a num-
ber of the lines, both cable and electric, were giving fair service.

The water continued to rise until noon, on June 1, when it
stood nearly stationary for two days, then began to slowly
recede. But not until June 7 was it possible to begin any re-
pairs, either to machinery or streets, and on account of the
crippled condition of the waterworks it was necessary to haul
water to operate some of the power houses until June 15 It
is not possible yet to estimate the loss to the electrical ma-
chinery. In the two principal power houses the water reached
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a little more than half-way up on the big generators and soaked
into the thousands of small interstices, leaving them full of
slimy mud, which was hard to remove, especially where it dried.
To clean them a hose, with a very small nozzle, which threw
a small stream of
water at great pres-
sure was used, and
kept going day and
night until the ma-
chinery was thor-
oughly clean. In the
meantime steam fit-

ters and carpenters
had been busy sur-
rounding the genera-
tor with pipes and a
huge wooden Dox.
Steam was turned into the pipes, the doors of the box closed,
and the temperature kept at 160 C. to 180 C. for forty-eight
hours. Then a heavy current of 74 volts was sent through the
machine while it was slowly run. This was the plan used with
nearly every one of the electric machines, both big and little.
Fig. 1 shows the steam coils about one of the small rotary con-
verters. The plan has been very successful, as only two coils
have been lost in the large machines, but as the full load has
not been put on them yet several lines are running only part
of their complement of cars. The engines, boilers and pumps
required a great deal of cleaning up, but were found to be
otherwise uninjured. This experience goes to show that mod-
ern machinery, especially electric machinery, will stand more
abuse than is generally supposed. One of the plants works at
6600 volts, and it is the opinion of the company’s electricians
that no further trouble will be experienced.

“Electric Park,” which is located in the East Bottoms, was to
have opened May 31; but on that date 74 ft. of water stood
all over the park. Several houses were washed into the
grounds, and one cottage rested directly on top of the electric
fountain, as shown in Fig. 2. This picture was taken from the
top of the Loop the Loop June 7, one week after the highest
part of the flood, but while 24 ft. of water still covered the
park.

The damage done to the elevated structure is partly shown in

FIG. . METHOD OF DRYING OUT
A ROTARY

FIG. 3.—PARTLY SUBMERGED ELECTRIC LIGHT STATION AND
WRECKED ELEVATED STRUCTURE, CENTRAL AVENUE
POWER STATION IN DISTANCE

Fig. 3, which also shows the partly submerged electric light

power house in the foreground and the Central Avenue power

house of 5500 hp in the distance. The bridge connecting the
2 ) S
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space between these power houses was a steel double-deck,
double-track structure, and was entirely destroyed, as was also
part of the connecting structure on both sides of the river. The
twenty-five heavy copper cables that were carried by the bridge
and structure were the direct cause of the collapse. Tig. 4
shows the west end of the structure, about 30 ft. of which is
left standing, in {airly good condition, but just beyond this
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be a temporary one built on piles, which are now driven, and
by June 23 cars will be running over it. It is being built at
James Street. Other temporary pile bridges will connect the
Kansas Avenue ends and the Twelfth Street Bridge in Armour-
dale. It will require a great deal of work to put the elevated
road in operation again. ]

Fig. 7 shows how completely the Kansas Avenue Bridge was

FIG. 4—WEST END OF L ROAD

again the structure, which was of wood, is entire gone for
6oo ft.

IFig. 5 shows the destruction of the James Street Bridge,
which was entirely of steel. This bridge stood several feet
above the water, and its collapse was due to the piers in the
center of the river being entirely washed ont. The abutments
are standing in good condition.  This was one of the last
bridges to go out, and a mass of drift, over 2 mile long and
the full width of the river, struck it.

In many places the street is entirely washed away for 20 ft.

to 6o {t., as shown in I\ig. 6. James Street is entirely gone on

FIG. 7—FORMER SITE OF KANSAS AVENUE BRIDGE

both sides, although the old concrete cable slots span the chasm
without the slightest deflection.

Of all the bridges that cross the Kaw River but one stood
the terrible pressure of the drift that came against it, and it
stands a monument to the good judgment and nerve of super-
mtendent of terminals of the Missouri Pacific Railway, W. S.
Carson.  VWhen he heard the water was rising he filled both
tracks with the heaviest engines at his command and then hired
a boat and kept as close as safety would allow. It is said that
for sixty hours he did not sleep nor leave the immediate vicinity
of the bridge. Were it not for this bridge Kansas City would
be cut off from all its Western connections.

In the meantime craft of every conceivable kind is plying
between the two Kansas Cities until bridges are bnilt, which will
not be long. The Metropolitan Street Railway Company will
soon have finished the first new bridge over the Kaw. Tt will

F1G. 5 —WRECK OF JAMES STREET BRIDGE F1G. 6.—WASHOUT ON JAMES STREET

swept away; not a stone of the original structure is in sight.

Thie practical reader will see by this hurriedly written article
that much hard work and trying delays are ahead of the officials
of this company before cars will be running with their accus-
tomed regularity. DBut it is a pleasure to note how such trying
incidents as these draw the heads of the different departments
together, and to sce the interest taken, even by the humblest
employee, in trying to give the very best possible service. The
public notices this and shows its appreciation by not complain-
ing of having to hang on the straps and by filling up the center
of the cars.

X X=
COMMUTATION TICKETS

The Cleveland & Southwestern Traction Company has
adopted a new form of commutation tickets which gives prac-
tically 3-cent fare in all the towns on its system. They are in
the form of coupon books containing 200 tickets. One class is
good for the individual only and is not transferable, and sells at
$6, while another class is good for any member of a family and
sells at $8.  [Each coupon entitles the holder to a ride over a
s-cent division of the road, and as many coupons are taken
up as the holder rides divisions. The individual tickets are
good for sixty days and the family tickets for six months.
With the individual tickets the rate is about 1 cent per mile.
These books take the place of the old form of commutation
books, which were available only hetween specified points. The
plan saves the expense of printing a large variety of books and
gives a greater latitude to the holder.

——efe

IMPROVEMENTS AT DAVENPORT AND ROCK ISLAND

The Tri-City Railway Company, which is operating lines
in Davenport, la., Rock Island and Moline, Ill, expects soon
to shut down its steam power station and hold it simply as a
reserve. Power will be obtained from the People’s Power
Company, which has a large water-power at Moline, obtained
Ly means of a dam across that part of the Mississippi which
flows between the Illinois shore and the island upon which the
Rock Island arsenal is located.

General Manager J. F. Lardner, of the Tri-City Railway
Company, is a prominent director in the People’s Power Com-
pany. The latter company also furnishes electric light and
power in Davenport and in Rock Island.

The Tri-City Railway Company is now building its own cars.
The new cars being built are 44 ft. long over all, with cross-
seats and center aisles, adapted for either summer or winter
use.
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HIGH-SPEED ELECTRIC RAILWAY PROBLEM *

BY A. . ARMSTRONG

Among the many questions to be considered in a new railway
project, perhaps the one of primary impottance is the question
of the proper speed at which to operate, as depending upon
this factor is not only the first cost of the road, but its cost of
operation and probable receipts. It is the purpose of this
paper to touch briefly upon some of the fundamental relations
existing between first cost of a railway system, its probable
cost of operation and schedule speed, discussing also the prob-
able traffic receipts to be secured with different methods of
operation. In considering so broad a problem in a paper of this
length it will be necessary to omit detailed proof of many of
the statements made, but the method of arriving at the con-
clusions will be outlined. Most of the data presented is ob-
tained from a very claborate series of experimental tests, so
that the results obtained may be considered of direct practical
application.

Owing to the wide field covered by the electric railway motor
it is not possible to consider all classes of railways, and there-
fore this discussion is limited to the relatively high-speed roads.
It is a mistaken idea that acceleration problems are met with
only in city or elevated work where the stops are frequent.
Although the so-called high-speed roads stop at comparatively
infrequent intervals, the relation existing bhetween stops and
schedule speeds often calls for the most serious consideration
of fractional speed running of the motors. Such voads really
act as tributaries to large city street railway systems and must
be able to operate over several miles of city tracks at slow
schedule and with frequent stops, and also be adapted for
operation at 40 m. p. h. or 50 m. p. h., with infrequent stops on
a private right of way.

While each road presents its own local characteristics they
can generally be divided into two broad classes, those having
frequent stops and those having very few stops. DBoth classes
of service will probably parallel one or more steam lines and
must make a schedule speed that will compare favorably with
that obtaining on the competing steam rvoad. This high
schedule speed must also be made with more frequent stops
than given by the steam service, and in nearly all cases over a
track which has many sharp curves, which have the effect of
still further increasing the number of stops. Interurban roads
having very infrequent stops, say one stop in 5 miles or 10
miles, private right of way, and an alignment free from curves
of less than 3 degs., can give a service equal or superior to any
competing steam line, and can furthermore provide the fre-
quent service which has proved one of the valuable assets of
electric roads. Moreover, the generating station, feeder sys-
tem, motor capacity and power consumption will be moderate
in first cost. The problem of high-speed electric service, there-
fore, is comparatively simple, provided the alignment is free
from sharp curves and the stops are very infrequent, and such
a service can be operated at a less cost and will attract more
traffic than the competing steam line with its antiquated
method of operating with steam locomotives.

Suburban roads, however, that pick up their load at fre-
quent intervals along the route and still have to compete with
parallel steam lines, present problems much more difficult to
solve from an cconomic standpoint. It is the custom ol such
roads to establish stopping points, say 1 mile or less apart, and
stop at these points only on signal. During certain portions of
the day, however, cars will be obliged to stop at nearly all these
stations, and will either fall behind their schedule at such times
or will have too much leeway during the remainder of the day
when stops are much less frequent. Morcover, owing to the

* Read at the twenticth annual convention of the Ameriean Tnstitute of
Elecctrical Engineers, Niagara Falls, N. Y., June 30, 1903,
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considerable city running at neccessarily slow speeds, these
suburban roads must make as good time as possible on the
suburban route in order to bring the passengers from the nore
distant points within a reasonable time, including city running.
In fact, such roads when paralleling steam lines operating on
private right of way through the city, and morcover giving
excellent service morning and night to commuters, are com-
pelled to face very serious engineering and economical proh-
lems due to the tremendous aamount of generating apparatus,
line copper and motive power required to give equally good
service.

A suburban road will develop a considerable amount of
traffic, due to its frequent service, but there comes a time when
such roads will extend beyond the zone of half-hour runs into
the city and try to reach the outlying districts hitherto belong-
ing exclusively to the steam lines.  The freqnent service will
always be a valuable asset and one that caimot be duplicated
with the steam locomotive, except at higher cost of operation,
but if it takes considerably longer to reach the city by means of
the clectric line than by the steam road with its better facilities
for high speed, the clectric line will fail to obtain the proportion
of suburban business to which it has been accustomed in its
more limited scope.
to the frequent stops to which its previous popularity was due.

In considering the proper speed at which to operate a new

In other words, it fails in its purpose, duc

clectric line, it is necessary, therefore, to go very carefully into
local details and especially canvass the competition with- ex-
isting steam lines not only when operated in their present form,
but also consider the possibility of theiv adopting electricity as
a motive power. '

Tu considering the possible speeds of a car or train of cars
the investigator is met with the necessity of obtaining some
accurate data on the question of car and train friction. The
greater part of the data now existing on this subject has been
obtained with trains hauled by steam locomotives. Many of
these results were obtained by draw-bar pull, and, hence,
neglected the wind-friction of the locomotive, and those taken
by indicator diagrams are open to the objection that the stecam
locomotive is not square ended like a car, and wind-friction
results so obtained are not applicable to the operation of the
train electrically without locomotive. Morcover, all these re-
sults were obtained with more than a single car in the train,
and do not apply to suburban electrical operation which almost
universally uses single car trains. Tests are being made from
time to time with electrically operated trains, and due to the
refinement of the carcfully calibrated voltmeter and amieter
it is possible to obtain wind-friction values at various speeds
and with different number of cars in a train with greater ac-
curacy than in the previous steam ftests. These results are not
at all complete and the only attempt known to the writer to
abtain friction values with different number of cars was made
Ly W. J. Davis, Jr., through the courtesy of the International
Railway Company on their Buffalo & Lockport line in March,
1900.
three friction curves in Fig. 1, designating them A, B and C.

The € curve will hold approximately for single car operation
where the car weighs in the vicinity of 4o tons. The B curve
applies to the operation of two such cars in a train, and the A
curve to a train of such cars, say eight or more in a train.

Using these lests as a basis the writer has drawn up

These curves are not published with the idea that they are cor-
rect, in fact, the speeds at which they were obtained do not
exceed 6o m. p. h., and hence extension beyond this speed is
based upon a formula which will follow curve shape up to 6o
m. p. . As the results obtained by using them are not de-
pendent upon their numerical values, intermediate points being
casily interpolated, it is not of prime importance that the three
friction-curves given represent accurately the conditions as set
forth. In fact, with the different shaped cars now in use and
the different cross-section of cars having the same weight, ete..
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it is hardly possible to make one friction-curve which would
apply accurately to all cases. It is probable, however, that the
curves given have the general shape and the numerical values
applying to average conditions. The friction curves have been
extended to maximum speeds approaching go m. p. h. in order
that questions of motor capacity, train energy, possible schedule
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speeds, etc., can be followed up to maximum speeds equal to or
better than those in vogue on the present steam roads. As will
be pointed out later in this paper, the consideration of the
proper method of operating a railway service at these high
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maximum speeds leads to very interesting results as deter-
mining the size of trains and frequency of service to be adopted.

With the friction curves in Fig. 1 as a basis, the curves in
Figs. 2, 3 and 4 have been calculated, showing the possible
schedule speeds and energy consumption required for these
speeds up to and including 75 m. p. h. maximum. The method
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used in making up these curves is similar to that pointed out
in a paper entitled “A Study of the Heating of Railway
Motors,” presented by the writer at the annual meeting
of the Institute in 1902. As indicated in that paper the
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rate of acccleration and rate of braking do not have a
marked effect on the energy consumiption or possible schedule
speeds for these comparatively high-speed roads. The shape
of the motor characteristic also is not a determining feature
and can be neglected without introducing a possible error of
more than a few per cent. The controlling factor in all of
these curves is the friction curve, which includes track, rolling,
journal and wind-friction.

The constants assumed in calculating the above curves are
those pertaining to average high-speed suburban work as
folows:

Gross accelerating rate........ 120 lbs. per ton
Braking effort (average)...... 120 “ ¢
Duration of SEOP: ciow: sms amae s 15 seconds each

Track assumed to be perfectly straight and level.

In the above curves due consideration is given to all the
losses occurring during acceleration with the standard scries-
parallel controller and direct-current motors. If the curves are
to be used for alternating-current motors allowance must be
made for the difference in accelerating efficiency of the two
types of motors and their methods of control. The inertia of
the rotating parts of the equipment generally amounts to §
per cent, and this value is taken throughout, being perhaps a
little high for the higher speeds and low for the lower speeds.
The speed-curve of a standard 125-hp motor is used through-
out. The energy curves given are somewhat affected by the
amount of coasting done, although this is not so determining
a factor in this high-speed work as it is in slow-speed rapid
transit accelerating problems. In order that the energy curves
should be conservative, they are plotted with only 10 seconds of
coasting permitted, and therefore the schedule speeds given are
nearly the maximum possible, and the energy curves given are
also practically the maximum possible with the maximum
speeds assumed. Should power be shut off earlier and more
coasting permitted, the energy consumption would have been
decreased and the schedule speeds decreased somewhat also,
especially with the more frequent stops per mile.

An inspection of these three sets of curves will bring out
the very great effect of the wind-friction when using trains of
one or two cars at very high speeds, in fact, at 75 m. p. h.
maximum speed the operation of single-car trains becomes
impracticable with light 4o-ton cars of standard construction,
and even at 60 m. p. h. is questionable. To quote from the
curves, it requires an energy consumption of 47 watt-hours per
ton-mile for a train of several cars, as against 137 watt-hours
per ton-mile for a single car operating at 75 m. p. h. without
stops; that is, a single car operation would demand 3.7 times
the energy per ton that would be required for the operation of
a train of many similar cars. Even a two-car train will require
but 92 watt-hours per ton-mile, or only 67 per cent of the
energy required per ton for single car operation. As these
values are for constant speed running, while more or less fre-
quent stops would obtain, a comparison at say one stop in 4
miles would be nearer the actual results in practice. Here a
single car requires 157 watt-hours per ton-mile, a two-car train
requires 120 and a train of several cars 79 watt-hours per ton-
mile. The results would indicatc that in a class of service
calling for very high maximum speeds, the tendency of electric
roads will be to follow steam railroad practice and operate
trains of several cars at more infrequent intervals rather than
follow present practice of suburban electric roads and run
single cars at frequent intervals. It will be a question for local
consideration whether sufficient additional traffic would be
gained by the operation of single cars, say on half-hour head-
way, or trains of two or three cars on one-hour hcadway or
more, the latter requiring but 6o per cent or 70 per cent of the
power per ton moved, and also effect a considerable saving in
train crew expenses. As the maximum speed of the service is
redueed the difference in energy consumption between single
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cars and trains of cars is also reduced, and at 30 m. p. h. a
single car will require but slightly morc energy per ton than a
train when operated at the frequent stops characteristic of low-
speed service.

Another very interesting feature which is well known but
perhaps not fully appreciated is brought out by the curves of
schedule speeds possible for different maximum speeds. Thus,
with one stop in 8 miles it is possible to make a schedule of
61 m. p. h. with maximum speed of 75 m. p. h,, and a schedule
of 28 m. p. h. with maximum speed of 30 m. p. h. If stops he
increased so that thcy average one per mile, however, the
schedule speed possible with a maximum speed of 75 n. p. h.
is dropped to 29 m. p. h., while the 30 m. p. h. maximum speed
permits of a schedule specd of 22 m. p. h. Thus while 30 miles
ic but 40 per cent of the higher maximum speed it permits a
schedule at one stop per mile of 76 per cent of that possible
with 75 m. p. h. maximum speed. The fallacy of using high-
speed equipments for frequent stops is forcibly brought out by
referring to the energy curves in Figs. 2, 3 and 4. With one
stop per mile it requires 200 watt-hours per ton-mile with 75
mile maximum speed equipment, and the 30 miles maximum
speed equipment can obtain 76 per cent of the same schedule
with an expenditure of only 28.5 per cent of the energy. The
two values taken for the maximum speed are the extreme, but
serve the purpose of bringing out the tremendous price paid for
bigh schedule speeds at frequent stops. The conditions of
acceleration and braking are the same in both these equipments,
while if higher schedule speeds were required with, say, one
stop per mile, a higher rate of acceleration and, if practical, a
higher rate of braking would be adopted. The difference in
energy values would be considerably reduced thereby, but
neither the average rate of acceleration nor the braking could
be very largely increased without incurring the possibility of
discomfort to passengers.

Before considering the application of the previous curves to
a concrete case, it is necessary to include the effect of the dif-
ferent friction curves at high speeds upon the capacity of the
motor equipment. In the paper by the writer at the last annual
meeting of the Institute, the manner of fully determining the
capacity of a motor for any service was indicated. The details
of this method will not be gone into in the present paper, but
for convenience a sample motor capacity-curve of a 125-hp
equipment operating at a maximum speed of 45 m. p. h. is
shown in Fig. s.

The means taken to determine the capacity of this motor is to
obtain from a series of temperature runs made upon an experi-
mental track the degrees rise per watt loss in different parts of
the motor for different ratio of losses for armature and field.
It is obvious that so long as the motor losses and their distri-
bution are the same, the temperature rise of the different parts
of the motor will also be practically the same. This assumes
that the car will travel at the same average speed, which is not
necessarily the case owing to the fact that the same motor
cycle could be obtained with a ‘considerably different train
cycle. A service capacity-curve similar to Fig. 5 on the 125-hp
motor is therefore not absolutely correct unless the thermal
capacity curves be obtained from actual tests giving the same
train cycle as that indicated. It is not necessary to conduct so
claborate a series of tests, as a sufficicntly close result can be
obtained for practical purposes by obtaining the experimental
thermal capacity curves at moderate average speeds upon an
experimental track, and assuming that the conditions of venti-
lation so obtained will hold true for all the schedule speeds. Tt
is admitted that a source of error is thus introduced and that
motor-service capacity curves will read too conservative at the
very high speeds and will possibly be too liberal at the lower
speeds; but conservatism at specds approaching 75 m. p. h.
could not be criticised as poor engineering, and the results
given in following curves are therefore presented with full con-
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fidence that they will meet a long felt want and will, morcover,
be approximately correct for types of motors similar to those
serving as basis of calculation and experiments.

An inspection of the curves given in IFig. 5 discloses the fact
that for a given tempcrature rise the capacity in tons per
notor is practically a fixed amount. For example, a tempera-
ture rise of 60 degs. C. will be obtained with approximately
16.2 tons per motor over a range extending from one stop in 4
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miles to five stops per mile. It is thus sufficient to associate a
given motor and gear ratio with a definite car weight which it
can operate with a given temperature rise, and with any
schedule speed which the number of stops per mile will permit.
This at once affords a means of comparing motors of different
capacity by means of the “tons per motor™ which is permitted
for, say, 6o degs. rise and a given maximum speed equipment.
In presenting the curves in Fig. 6, the results of a large num-
ber of experiments and caleulations are incorporated on motors
of similar design, giving the relation between the commercial
onc-hour rating of the motor and the number of tons which that
motor will carry at maximum speeds of 30 m. p. h., 43 m. p. h.,
60 m. p. h. and 75 m. p. . The curves of 30 m. p. h.o and 45
m. p. h. are probably accurate, those at 60 m. p. h. may be open
to the criticism of being conservative, and at 75 m. p. h. with
the superior ventilation afforded by the schedule speeds inci-
dent to such high maximum speeds, the motor capacity curves
perhaps indicate too low a ton weight for 6o degs. rise. As no
clectric road as yet affords means of obfaining experimental
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values at this high maximum speed, the degree of error cannot
be determined and in any case should not exceed more than a
possible maximum of 15 per cent.  Figs. 7 and 8 are plotted for
6o degs. also, but using friction curves B and C, so that by
means of Figs. 6, 7 and 8 it is possible to determine the capacity
of motor required for any maximum speed and any weight of
train; while from Tigs. 2, 3 and 4 the possible schedule speed
and energy consumption can be obtained for any maximum
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speed and frequency of stops. The maximum speeds of 30
ui p. b, 45 m. p. h., 60 m. p. h. and 75 m. p. h. have been chosen
as covering the present field of electric railroading, and inter-
mediate values may be readily interpolated.

The relation between the commercial one-hour rating of a
railway motor and its service-capacity performance is very
difficult to express. In fact, it is almost impossible to compare
two motors differing essentially in their mechanical design, as
the stand-test of a motor has no direct bearing on its service
performance with its different distribution of losses and better -
facilities for ventilation. It is necessary, therefore, to obtain
by experiment the performance of each individual motor under
conditions approximating service operation, and determine the
relation of stand-test to service operation for the particular
motor in question. By carrying on a series of exhaustive tests
on each individual motor it becomes possible to plot the results
of such tests in curve form and show the relation between
stand tests and service capacity, provided motors are of the
same gencral design. Having obtained the capacity in tons
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per motor for different maximum speed cquipments, the re-
sults were all found to follow the gencral law noted in IYig. s,
that is, the temperature rise was found to be practically con-
stant over a wide range in stops per niile and schedule speed.
With this simplification it becomes possible to compile curves
6, 7 and 8§ giving the capacity-motor required for any train
weight, schedule and frequency of stops, the motors all being
of similar design. These curves are all plotted with motors of
the closed type, it being assumed that in miscellancous opera-
tion advantage cannot be taken of opening ventilators.  Where
motors can be operated partially or fully open, the capacity,
especially at high speeds, will be considerably increased. Tt is
probable, however, that motors operating at speeds approach-
ing 60 m. p. h. to 7o m. p. h. will be upon a surface track where
it would be advisable to protect the motor from dust and mois-
ture, and thus operate closed.

The results brought out by curves 6, 7 and 8 are very in-
structive as determining the probable trend of very high-speed
clectric railroading where trains of one or more cars are used.
For example, a go-ton car cquipped with four motors, thus
giving 10 tons per motor, will require a 133-hp motor for Go
degs. rise when operating a train of several cars at 75 ni. p. h.
maximum speed, while the same weight of car would require
a motor of at least 230 hp if operated as a single car with the
same temperature rise and similar design of motor. That is,
the motive power is doubled in going from train to single-car
service. Thus not only is train friction the determining feature
of energy values, but it is the controlling featurce as well of the
motor capacity required to perform a given high-speed service.

As pointed out in the carlier part of this paper it is not
neccessary that the friction curves A, B and C shall in them-
selves correctly give the numerical values for train, single-car
and two-car work. The general shape of the curves is un-
doubtedly that pertaining to their respectivg size of train, and
as the three curves are taken and subsequent calculations are
all made upon a three-curve friction basis, it is relatively an
easy matter to interpolate and obtain the energy, schedule speed
and motor capacity required for any train frietion expressed in
pounds per ton. The friction curves are of use, therefore, only
in determining the fundamental values of train energy and
motor eapaeity given in the subsequent carves, and the energy.
schedule speed and motor capacity can be obtained from these
curves whether the friction pertaining to the easc in hand is.
say, 33 Ibs. per ton at 50 m. p. h. for single-car operation, or
more or less than this value. The application of the motor and
cnergy curve is, therefore, universal, and it is only nccessary
to obtain sufficient experimental data of the particular type of
car or train proposed to determine accurately its friction for
a given maximum speed and obtain the various values required
by interpolation in the curves given.

Having obtained the data upon which to base calculations
for the proposed clectric road, perhaps the hest method of
showing its application would be to take a eoncrete case. Let
the distance from A to B Dbe, say. 100 miles, or great enough
to get over the consideration of loeation of sub-stations in
relation to the length of the line. Assumec also that the pro-
posed road will parallel a steam line, or that there are other
reasons necessitating a high schedule speed, that stops will
occur every 4 miles, and will be of 15 seconds duration, and that
the motors will be direct current, supplied from sub-stations,
fed from a single central generating station. It is desired
to know the effect that single ear or train operation will liave
upon first cost and cost of operation.

It is assumed that the competing steam road will have a
sehedule speed in the vicinity of 40 m. p. h.  Sueh express
trains as cxceed this schedule will offer such very infrequent
serviee, and will, furthermore, be so restricted to their throngh
travel that they will not enter as a factor for consideration. By
referring to IMig. 4 we find that a schedule speed of 40 m. p. h.
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can be obtained, with a maximum speed of approximately 48
m. p. h. with one stop in 4 miles. The energy consumption will
be 82 watt-hours per ton-mile, and the motor capacity will
consist of four 110-hp Mmotors operating a single go-ton car
with a temperatnre rise of 6o degs. (Lig. 8). The energy con-
sumed at the car will, therefore, be 131 kw or 144 kw at the
sub-station bus-har, allowing an average drop of 1o per cent in
the third rail.  With a sub-station bus-bar potential at Goo
volts, each car will average 240 amps.

Assuming that the road will be double track, with o-1h. track
-ails and 1oo-1h. third rail, the distance apart of the sub-
stations will be approximately 13 miles, with a maximum drop
of 170 volts when two cars are passing midway between sub-
stations, one of which is accelerating. This drop s permissible,
as it is momentary only. 1ach sub-station must be able to
accelerate one car and supply another at full speed, or mmnst
give 850 amps. momentary output and a sustained output of
500 amps.  The sub-station will, therefore, be called upon to
deliver momentarily 510 kw, and should contain not less than
one 300-kw rotary converter, and preferably two, one being a
reserve.  Fhis size of converter is based upon the assuniption
that cars run always as single units and not in trains, and that
converters can stand a momentary overload of 100 per cent.
With hatf-hour service cars will be spaced 20 miles apart. so
that there will be required a generator capacity of two cars
every 20 miles (double track) or 340 kw, assuming 15 per cent
loss in rotary converter sub-stations and transmission line.
The generating station capacity per mile of track will, there-
fore, be 17 kw, and the sub-station 46 kw with reserve, and 23
kw with no reserve. Taking the cost of generating station in
round numbers at $100 per kilowatt, and sub-station at $33, the
cost of a go-ton car complete with four rro-hp motors, con-
trollers, cte., at $9,000, we arrive at the following approximate
cost for installing :

APPROXIMATE FIRST COST PER MILE, SINGLE-CAR TRAIN

Generafing Sl ms vy s sias s e $1,700
Sub-stations with reserve. ... ... ceieee.. LO1O
Equipment (plus 2o per cent reserve).... 1,120
TGl - soocooseoaninagsnoesaasesnssa ow $4:430

The above total of $4.430 thus represents the approximate
first cost of the various items noted when operating a single
g4o-ton car cvery half-hour at 40 m. p. h. schedule speed and
stopping 15 scconds once in 4 miles.  Following through the
same process with two go-ton cars operating on onc-hour head-
way at 10 m. p. h. schedule with the same track and third-rail
construction, we arrive at the following conclusions:

Watt-hours per ton-mile, 63; train energy at train (8o tons),
202 kw: distance apart sub-stations, 9.1 miles ; size sub-station,
two Joo-kw units.

Fach train, consisting of two go-ton cars, will consume
224 kw at the sub-station, or 264 at the generating station,
allowing the same percentage of loss as above. These trains
making the same schedule speed at double the lieadway will
be spaced 4o miles apart and the gencrating capacity will,
therefore, e 528 kw every 40 miles, or 13.2 kw per mile. The
sub-stations, consisting of two goo-kw units (with reserve),
cvery 9.1 miles, will have capacity per mile of 8.0 kw. Tx-
pense for cars will he the same as before and the following
approximate costs obtain:*

APPRONIMATE FIRST COST PER MILE, TWO.CAR TRAIN
Generating station. ..., $1.320

SUD-STAIONS wars s mm e srs 2 me dores 2 2 s 3.080
| B U EIICIIS . o o ot e b Gl EEE I R e e 1,120
Total «..nninns o G075 610051500550 0500 05 $3.520

The first cost of the two-car train system will be $5.520 as

against $4,430 with single-car train. The energy consumed
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for the two methods of operation is 17 kw per mile of track
with single car as against 13.2 kw per mile with two-car train.
Thus, while the two-car train at onc-hour headway will cost
24Y per cent more to install (for the items mentioned only)
it will consume but 77.6 per cent of the cnergy required to
operate a single car individually.

The difference in power required is 3.8 kw per mile of track.
Assuming twelve hours per day operation at the above head-
way, the total kilowatt-hours per day will be 45.5, which, at
$.007 per kilowatt-hour, would be $116.50 per year, or 1o per
cent o $1165. It would, therefore, pay to invest the $1,090
per mile of track difference in cost between one-car and two-
car operation, as found above, provided the same receipts could
be secured with one-hour headway as with 3o-minute headway.
The relation of traffic receipts and frequency of travel is a
question which can only be determined experimentally, and
while the desirability of the two-car service scems cvident from
the data at hand in the above case, it might result in a falling
cff of receipts to such an extent as to more than make up the
saving in operating expenses. There is an additional saving
in train crew expenses which was not entered into above, and
which would amount to something more than half as much as
the cost of power. With two-car operation it is possible to
reduce the motor capacity per car from four 170-hp motors to
four motors of approximately 95 hp, thus reducing the cost of
the equipment item. Owing to the fact, however, that it might
be desired to operate a single car during certain parts of the
day, which would result in overheating the smaller motor
equipment, it would be more conservative to consider the same
size of cquipment whether onec-car or two-car train were
operated. With more than two cars in a train advantage could
be taken of the smaller equipment required, but it is probable
that in two-car work this advantage of the smaller motor pos-
sible for two cars would only result in the cooler operation of
these motors when operated in two-car trains and would show
up, therefore, in the repair account rather than as a first cost.
The sub-stations with two-car trains being placed somewhat
closer together would have a labor account per mile of track
in cxcess of that for single-car operation. This may be bal-
anced against the saving which would result from smaller
crew expenses of the two-car train.

These examples serve to illustrate 'the very broad application
of the foregoing curves. Although it has been necessary to
assume a number of constants, acceleration, braking, coasting,
cte., these constants are those pertaining to average operation

and can vary considerably without making a serious difference:

in the results.  The curves given are not, therefore, absolutely
correct, but are suofficiently so for approximation purposes.
For the slower speed work where stops are more frequent and
where acceleration is a more important factor, it will be neces-
sary to have more complete curves to determine the proper
rate of acceleration, especially if the problem is one calling for
very high schedule speeds in relation to the number of stops.

As previously stated, it is not necessary that friction curves
A, B3 and C should represent the actual friction in pounds per
ton of train, two-car and single-car work. Having the motor
capacity and energy values for three different friction rates at
a given maximum speed, it is possible to interpolate and secure
the proper motor capacity and cnergy value for the friction
value corresponding to the case in hand. The importance of
the wind-friction as affecting clectrical operation at a very
high speed in service with the very small light trains of onc or
more cars, will probably lcad to the construction of special cars
reducing wind-friction to a minimum when the higher maxi-
mum speeds are put into commercial operation. No conclusive
data is at hand upon the effect of different shaped car ends on
single or two-car operation.

The compilation of the above curves entailed a large amount
of careful work, and the writer is very much indebted to E. F.
Gould for his very valuable assistance.
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USE OF AUTOMATIC MEANS FOR DISCONNECTING
DISABLED APPARATUS*

// BY H. G. STOTT

This subject may preferably be divided into threc sections,
as follows:

(a) Generating apparatus.

(b) Transmission apparatus.

(c¢) Recciving apparatus.

(a) Generating Apparatus.—7That no overload device should
be used in the generating plant to disconncct disabled ap-
paratus may be stated as a general proposition.

Experience has probably been responsible for the evolution
of the art to a point where it has become not only possible, but
necessary to eliminate all overload devices.

Only a brief statement of the reasons for abandoning the
use of overload apparatus will be necessary.

In case of an accident to one generating unit, the sther units
in multiple with it will immediately begin to force current into
the disabled one, and the increased load on the good units, due
to their normal load plus the short-circuit current supplied to
the crippled unit, will, in all probability, trip all the circuit
breakers simultancously, thus interrupting the service.

Without automatic circuit breakers the overload on the good
units would cause the potential of the system to fall so low that
the service would, in all probability, be as ccmpletely inter-
rupted as in the former case, unless the attendant succeeds in
locating and disconnccting the crippled unit immediately.
Should he fail to do so the service will inevitably be interrupted
and a great deal of damage done to the crippled unit by the
current from the good machines.

It is then evidently necessary to have some means of dis-
criminating betwegn a current coming out of the machine and
one going into it. Modern apparatus can safely carry 200 per
cent or more load for a few minutes, but if a unit has become
crippled it will immediately cease to be a generator and become
a receiver. All that is necessary to do then is to install on each
generator a suitable circuit breaker which will operate only
when the direction of flow of energy through it is reversed.

This type of safety device has been developed for both direct-
current and alternating-current apparatus, so that it operates
quite satisfactorily.

As an additional precaution in large plants a second reverse
current relay should be installed which will merely light up-a
letter or number in front of the operator so that in the event
of the failure of the first automatic device the faulty machine
may be quickly disconnected by hand. These reverse current
relays should have a time-limit and current-limit attachment,
which should be set for not less than three seconds, so that a
slight reverse current, or one of momentary duration, such as
is liable to occur at the moment of multiplying, will not operate
the circuit breaker.

(b) Transmission.—When transmitting power through
overhead and underground cables it is essential to successful
operation to be able automatically to disconnect the feeders
from (1) the generating station, and (2) if there are duplicate
transmission lines, from the receiving station.

(1) At the generating station this should obviously be done
by an overload circuit breaker whose operation is delayed by a
time clement which may be set at from 1 second to 10 seconds,
according to the local conditions.

This is all the protection neccssary or desirable where only
one transmission line exists.

(2) With two or more transmission lines in multiple an
entirely different set of conditions exist, as in case trouble de-
velops in one, current will be fed back from the receiver end

* Opening of discussion at the twentieth annual convention of the American
Institute of Elcctrical Engineers, Niagara Falls, N. Y., July 1, 1903.
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into the fault through the good fecders; the result will be that
all the fceder overload breakers at the generating station will
trip, thus shutting down the entire line and, in all probability,
shutting down all synchronous receivers on the system, due to
the resultant fall in potential.

Reverse current relays at the receiver end of the feeders
opcrate satisfactorily, provided the fault is not severe enough to
drop the potential.

If, however, the fault amounts to a short circuit the potential
at the recciver end will fall so low that the potential coil of the
diffcrentially-wound relay will not receive enough current to
cnable the relay to opcrate. '

Reverse current rclays on the recciving cnd of fecders are
not as yet to be depcnded upon, but recent improvements give
promise that we may soon expect to find a satisfactory solution
of this important problem.

When only two feeders are in use a method devised by L.
Andrews, of England, seems to be very satisfactory. At the
receiver end the two feeders are eonnected together through a
choking-coil wound entirely in one direetion. The current is
drawn from a tap in the center of this winding. Under normal
conditions the feeders supply equal current through eaeh half
of the winding to the tap, but as the currents pass in reverse
direction through the winding the resultant flux is nil and,
therefore, the resultant inductance is nil, the only loss being
that due to the ohmic resistance of the coils.

Should a short circuit occur in one of the lines, the eurrent
from the other line will flow through both halves of the reactive
coil in the same direction, thus produeing a strong choking
effect and limiting the current to an inconsiderable amount.

As the overload circuit breaker on the faulty feeder at the
generating station will trip immediately, it is then only neces-
sary for the attendant at the receiving station to open-eircuit
the section of the reactive coil connected to the faulty cable and
short-eircuit the other half connected to the good cable. This
device, I am informed, has given excellent results in England,
but for obvious reasons would not be suitable for more than two
feeders.

Where possible, the safest plan at present is, in the writer's
opinion, to run the feeders entirely separate at the receiving
end, only putting the direct-current end of the rotaries in mul-
tiple; or in cases where low-tension alternating-current (2000
volts or less) is supplied, putting the secondaries in multiple.
If, under these conditions, reverse current relays are installed
at the receiving end of the feeders they will operate very satis-
factorily, as the reactance of the rotaries and transformers will
be sufficient to limit the reverse current in the faulty cable,
thus allowing the reverse current relays to operate, as there
has been no serious fall of potential.

The greater the number of feeders used between the gener-
ating station and the sub-station the better this method becomes,
as, for instance, with two cables a fault in one will only reduce
the capacity 50 per cent until the operator ean synchronize all
the apparatus which was running on the faulty cabl¢, and as
the apparatus and convertcrs will continue to run at full speed
only a few minutes will be necessary to synchronize on the good
feeder, which will in the meantime carry thc whole load, so
that no interruption to service will oecur. With three cables
this would mean a loss of capacity of 33.3 per eent, and with
four cables 25 per cent, etc.

(c¢) Receiving Apparatus.—This should be treated in ex-
actly the same way as the generating apparatus, namely, use
reverse current relays only to operate the circuit breakers on
the rotaries, etc., and use time-element overload relays only on
the low-tension feeders leaving the sub-station.

These remarks apply generally to both direct-current and
alternating-eurrent apparatus, with the exccption of the part
devoted to transmission apparatus, which, of course, only
applies to alternating-current transmission,
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THE INTERURBAN TERMINAL STATION AT INDIANAPOLIS

Bids have been opened for the construction of the elaborate
interurban terminal station planned by the Indianapolis Trac-
tion & Terminal Company for the usc of its lincs and the lines
of the interurban compaunies operating into Indianapolis. The
building will be erected at Market Street and Wabash Strcet.
It will be a ten-story structurc, and, according to the provisions
under which bids were submitted, the building must be ready
for occupancy by April 1, 1904. The building is to have a
163-ft. front in IHlinois Street, and cxtend 7o ft. in Markct
Street and Wabash Street. On the north side will be sheds,
waiting rooms and tracks running the entire length of the
building and extending about 100 ft. The gcneral plan of the
tracks will be like that of the Union Station. A high iron fence
will surround the inclosure. Entrance will be through a 15-ft.
archway in Illinois Strect. The cars will enter the station from
Market Street and Ohio Street. The offices of the terminal
company and the interurban companies will be in the building.
The work of building the cross-town line and constructing the
down-town loop and making various extensions of the street
railway system, required by the city as a counsidcration for the
terminal station franchise, will be taken up as soon as the
building is begun.

—_— P —— —

INTRAMURAL ROAD FOR THE ST. LOUIS EXPOSITION

As recently noted in these columns; the management of the
Louisiana Purchase Exposition has decided to build an intra-
mural railway for transportation inside the fair grounds. This
road will be put in operation as soon as possible, in order that
it may carry visitors and others who may wish to make use of
it before the opening of the exposition. Tt is expected to have
it in operation this summer. The St. Louis Car Company has
been given an order for ten 14-bench open cars mounted on
St. Louis Car Company No. 47 trucks. The present tracks in
the grounds, which have been laid for use during construction,
will be utilized as far as possible.

oo
Q4

DISTRIBUTION SYSTEM OF THE UNION RAILWAY COM-
PANY OF NEW YORK

The Union Railway Company of New York City is building
three new sub-stations in the vicinity of New York, one at
West Farms, onc at Mount Vernon and the other at Yonkers.
They will be equipped with Westinghouse apparatus and will
be supplied from the power station of the Intcrurban Street
Railway Company, at Kingsbridge. The sub-station at \West
Farms will contain nine 375-kw oil-insulated static trans-
formers, divided into three groups, supplying current to three
1ooo-kw rotary converters. The switchboard consists of high-
tension alternating-current receiving pancls with electrically-
operated oil circuit breakers, low-tension alternating-current
rotary pancls and load pancl, with direct-current rotary panels
and load panel; also about twenty direct-current fecder panels.
The other two sub-stations, now in course of construction, will
have similar equipments, excepting that the capacity in cach
case will be three 50o-kw units instead of thrce 1ooo-kw units.

—_—Q"—

RATE WAR IN INDIANA

War has been declared by the Wabash Railroad Company
against the TFort Wayne & Southwestern Traction Company
and the Wabash & Logansport Traction Company.  The
Wabash agent in Logansport, Ind., has received instructions
to make the fare hetween that city and and all points along the
Jine to and including Fort Wayne the same as that charged by
the interurban companies. This is the first rate war in Indiana
between the railroads and interurban electric lines,
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IMPROVEMENTS AT THE STEPHENSON WORKS

A number of improvements and additions to the equipment
have lately been made at the car shops of the John Stephenson
Company, at Elizabeth, N. J., including the installation of a
450-hp generating set and a large number of additional motors,
aggregating upwards of 200 hp, and making the total capacity
The company has also

of the motors approximately 1100 hp.
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ments for several years, but since then the business has ex-
tended so rapidly that the shop facilities in every department
have long since been taxed to their utmost, and there is conse-
quently a much larger demand for power than was originally
provided. The initial power plant comprised two 150-kw Gen-
eral Electric direct-current generators, directly connected to two
Harrisburg Ideal self-oiling engines rated at 240 hp cach. The-
engines were designed for a working pressure of 123 lbs. to the

NEW

recently mstalled three portable motor-driven air compressors
for the operation of pneumatic tools in the woodworking de-
partments and machine shop, and a g-in. forger operated by a
15-hp electric motor.

—
vl

JOHUN STEPHENSON COMPANY, —--
NEW YORK.

SWITCIIBOARD FOR POWER

TROLLEY,

AND LIGHTING

POWER PLANT
When the original plant was installed in 1898 it was thought
that ample proyision had been made to anticipate the require-

UNIT 1IN STEPHEXNSOQN

PLANT AT CAR SHOPS

POWER PLANT

square inch. The size of the cylinders is 16 ins., with 16-in.

stroke, one right-hand and one left, the piston rods being fitted
with metal packing. The speed of these units is 150 r. p. m.,
but they may be run up to 200. The engine shaft is a solid
forging 7% ins. in diameter, extended on one
side and supported by an out-board bearing for
the armature of the generator. The fly-wheels
arc extra heavy for this type of engine.

The generating set which has just been in-
stalled by Edward H. Ludeman, of New York,
comprises a horizontal engine, made by the
Fitchburg Steam Engine Company, dircctly
connected to a General Electric generator, and
it practically doubles the capacity of the
original equipment. | The engine is of the
horizontal slow-speed type, making 150 r. p. m.
It has 20-in. and 34-in. cylinders with 28-in.
stroke. The engine is rated at 450 hp when
operating at 115-lh. steam pressure, non-con-
densing, but it can develop 600 hp. The gen-

- erator armature and the fly-wheel are mounted
on a steel shaft 15 ins. in diameter. The fly-
wheel rim weighs 26,000 Ibs. The bearings are
12 ins. in diameter and 24 ins. long, and are
supplied with water-cooling chambers. The
steam valves on both cylinders are double-

ported, and are operated by the cam-valve motion. They
respond quickly to the governor in opening and closing. The
exhaust valves are driven by a separate eccentric, and the
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inlet valves by the governor eccentric. The low-pressure piston
is fitted with metal rings to provide against excessive wear.
The main bearings are removable from the housings, and the
cheek pieces may be adjusted readily. The generator, which
is directly connected to this engine, is a General Elcetrie direct-
current machine, with a capacity of 1200 amps. at 250 volts.
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DISTRIBUTION SYSTEM

When the additional unit was installed a new panel was added
to the switchboard, which is made on 1V5-in. slate, enameled on
the front side and carrying the power and lighting circuit
switches, main switches, ficld switches, Weston illuminated
dial ammeters and voltmeters and Thompson recording watt-

S

85-HP MOTOR DRIVING SHAVINGS EXITAUST SYSTEM IN MILL

This generating plant supplies current for operating the
entire works, and it is located in the base of the 275-ft. clock
tower, cast of the main buildings, occupying a room 52 ft.
sq. and 30 ft. high. In addition to the engines and generators
already mentioned, this room contains a 25-kw General Electric
motor-generator, which is utilized to operate the trolley line
and furnish current for testing purposes, the main switehboard,
the steam-driven air compressor and pump for furnishing the
water supply, and an underwriters’ pump for the system of fire

meters, all mounted in an iron insulated frame. The bus-bars
at the back of the board are 14 in. x 4 ins., and all exposed
copper carrying current is thoroughly insulated. The board
now comprises five panels, three for generators, one for the
motor-generator and one feeder panel. )

The mains from the switchboard are carried underground
through a tunnel which connects all of the buildings, and is
used also for carrying the service water-pipes, steam-pipes and
hot-water heating pipes. There are no eleetric wires overhead

MOTOR-DRIVEN

protection. The floor is of ccment, the sides of brick with
Potsdam red sandstone trimmings, and the roof of curved
rafters. The interior is finished in cream-colored glazed brick
and the dome in oiled yellow pine. The appearance of the
engine room may be gained from an inspection of the accom-
panying views, showing the new generating set and the switch-
board.

PLANER IN MILL

in any part of the grounds, excepting the trolley wires for the
electric railway and the transfer tables. The system of dis-
tribution provides for separate power and lighting cirecuits for
cach building, and the switches controlling these circuits are
marked on the main switchboard. At the present time 107
motors, aggregating 1100 hp, are connected upon this system,
and 3000 incandescent lights and thirty enclosed arc lamps are
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also supplied with current. Throughout the works local dis-
tribution in each department is effected through panel boards
carrying knife switches and enclosed in slate-lined iron boxes
with hinged doors. All work is screwed or bolted into place,

—

MOTOR-DRIVEN COLD METAL SAW IN BLACKSMITH SHOP

and great carc has been exercised to make the installation as
nearly fireproof as possible.
AUXILIARY EQUIPMENT

An interesting feature of the system 1s the provision that
has been made for supplying water for fire-ighting purposcs
and for consumption in all parts of the works. Two wells were
driven near the engine room, one 250
ft. deep and the other 300 ft. An In-
gersoll-Sargeant air compressor in
the engine room supplies air at 8o-
Ibs. pressure to a Pohle air-lift pump
in cach well, and thus forces the
water to the surface and discharges
it into an underground storage rescr-
voir, alongside the engine and boiler
houses, which has a capacity of 100,-
ooo gals. The underwriters’ pump,
which is also installed in the engine
room, has a capacity of 1000 gals. per
minute, and is supplied from this
reservoir, but there is also a con-
nection with the city mains so that
ample water supply is always assured
when needed. This fire pump, which,
according to the underwriters’ regu-
lations, must be kept constantly in
motion, furnishes all the water neces-
sary under ordinary conditions for
the several departments.

MOTOR SERVICE

As has already been mentioned, the machinery throughout
the works is operated by electric motors, and several interesting
illustrations are herewith presented. In the original plan it
was proposed that cach machine should have its individual
motor directly connected to it, but in practice it was frequently
found much more desirable to group several machines and drive
them by a motor through shafting. This was particularly the
case in the woodworking department, where the largest number
of motors was required. At the present time fifty motors are
in daily operation in the milt and ten in the cabinet shop. These
range in capacity from %4 hp up to 85 hp. the largest one being
used for operating the shavings exhaust system which takes
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up and transmits to the boiler room the refuse from the wood
mills. In the blacksmith shop and in the machine shop the
original plan of furnishing separate motors for each machine
was followed to a much larger extent than in the woodworking
departments, although this practice was not
adopted exclusively; in fact, a large number
of the iron-working machines are now
grouped together and belted to shafting,
which is driven by one motor. In the paint
shop, finishing shop, brass shop and buffing
shop motors furnish power for operating
whatever machinery is needed.

ELECTRICALLY OPERATED FORGER

One of the most interesting applications is
found in the temporary structure which has
just been erected as an addition to the black-
smith shop for the large forging machines
shown in the accompanying cut, together with
the two heating furnaces in which the iron is
brought to the proper condition for working
it. The heading, upsetting and forging ma-
chine was built by the Ajax Manufacturing
Company, of Cleveland, and will be used
largely in the production of forgings for
trucks. This machine is capable of pro-
ducing forgings of great variety in either
square or round stock g ins. and under, and
will operate on flat stock up to 15 ins. width, making bolts,
upsets and special shapes. It has a lock and automatic
stop between the pitman and header slide, arranged to
give one or morc blows as desired, and stop with dies
wide apart.  This is effected without the wuse of a
clutch or similar device, so that the machine does its work

FORGER FOR LARGE WORK

without shock and is practically noiseless. “The gripper
slide is connected to and driven by the header slide, and
each is provided with heavy liners to prevent wear on the
bed casting and to provide means for realignment of the slidesin
case of wear. The crank shaft and the pinion shaft are of steel,
and run in solid sleeve-boxes let into the bed casting, which is
bored out to receive them. This construction is claimed to be
possible only by the use of a single crank shaft. The machine
is powerfully geared, the teeth being cut from the solid. The
gear, pinion and fly-wheel are each firmly keyed to their re-
spective shafts. The machine requires 15 ft. x 9 ft. floor space;
the diameter of the belt wheel is 56 ins., and the speed of the
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belt whetl is 175 r. p. m., the width of the belt is 8 ins., the
ratio of gearing is 5 to 1, and the total weight of the niachine
85,000 lbs. A 15-hp motor furnishes power for operation.
This machine effects a cousiderable saving in time and labor,
as it will turn out as much work in one day as twenty-five men.
Moreover, it eliminates repetition in handling and heating the
pieces, and as much of this work is very heavy the economy in
time and labor is very great, while the saving in power is cor-
respondingly large.
MOTOR-DRIVEN AIR COMPRESSORS

Another addition to the equipment that has greatly increased
the capacity of the shops is the introduction of pneumatic tools,
power for which is furnished by three portable air compressors
of the Christensen type, driven by eclectric motors. One of
these equipments was first installed in the mill, where a
temporary connection for the motor driving the compressor had
been made with the power circuit from which current is taken
for the motors operating saws, planers and other woodworking
machinery. These outfits are moved from point to point about
the shops wherever compressed air is required. They have

ENCLOSED MOTOR AND GOVERNOR ON AIR COMPRESSOR

been found very convenient and economical, as they can be used’

for heavy work which could not be brought to the immediate
vicinity of the main power plant, as in the example cited, where
the mill is half a mile from the generating plant, and the
cost of transmitting compressed air such a distance for this
work would be prohibitive. Moreover, the multiplicity of
compressor plants about an establishment of this size, should
equipments be installed permanently in all departments where
pneumatic tools could be used to advantage, would increase the
cost of apparatus beyond all reasonable limit, especially as therc
would be only occasional demands for compressed air and the
outfit would not be operating under advantageous conditions.
The compressors are shown in detail in the two views of the
machines themselves which are here presented. Each equip-
ment consists of one Christensen type “H,” size D-4, inter-
mittent running compressor, having a piston displacement of
50 cu. ft. of free air per minute, one automatic governor, by
means of which the compressor is stopped and started at maxi-
mum and minimum pressures respectively, two 16-in. x 45-in.
seamless cold-drawn steel reservoirs with pet cocks, one pres-
sure gage, onc switch, one fuse and one length of 34-in. air
hose with stop cock and coupling head, all mounted, complete
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with necessary wiring and piping, on a four-wheeled truck.
These may be provided with a cover for the eclectrical parts,
as shown in one of the cuts, and fitted with doors, giving access
to the governor and armature. Such an arrangement is par-
ticularly desirable in mills where dust and dirt are ever present.
These illustrations also give a very good idea of the com-
pactness of this apparatus, the dimensions of the outfit being:
Length over all, 5 ft.; width, 3 ft, and height 5 ft. 5 ins.; net
weight of coniplete equipment ai)proximatcly 1625 1bs. These
cquipments have been found to be very cconomical in power
consumption, as they arc only in operation the actual length
of time necessary to compress the amount of air required for
the work in hand, and the fact that they arc portable and can
be taken from place to place in the shop, wherever work is
being done, greatly reduces the cost of installation, as it
climinates the expense of long pipe lines and the loss in trans-
mission. The machines shown in the illustrations are ndt water
jacketed, as they are intended for intermittent running at the
ratio of one hour in three, but Christensen compressors are also
made in water jacketed patterns for portable use, for con-
tinuous operation. The compressor and governor and some
of the other apparatus in these portable equipments are of the
same general pattern as that used in connection with the

PORTABLE AIR COMPRESSOR

Christensen air brakes on electric cars. The whole equipment
has been designed for simplicity, durability, compactness.

economy of operation and accessibility of parts for repairs.
e e — —

NEW DOWNTOWN SUB-STATION FOR ST. LOUIS TRANSIT
COMPARNY

Among other improvements to be put in before the World's
Fair, the St. Louis Transit Company will place a new sub-
station near the center of its downtown load at Eighteenth
Street and Locust Street. This will be a rotary converter sub-
station with extensive storage battery auxiliary. There will be
seven or eight General Electric rotary converters of 1000-kw
capacity each, with step-down transformers to reduce from
6600 volts, threce-phase. Contracts have been let for Chloride
storage batteries, to give 600 volts across their terminals, and
be capable of discharging 5000 amps. for one hour. The bat-
teries will be in the basement of the sub-station building, and
the rotary converters and boosters on the first floor, The St.
Louis Transit Company has ordered fifteen 1000-kw rotary
converters for delivery before the opening of the World's Tair,
several of which will go in sub-stations already established.
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THE CONVERTIBLE CAR IN IOWA

The accompanying illustration shows the style of convertible
car (Brill patent) recently built by the American Car Com-
pany, of St. Louis, for the Waterloo & Cedar Falls Rapid
Transit Company. This railway system, as the name indicates,
is an interurban road, but the company also operates the city
lines of both Waterloo and Cedar Falls, and at the former the
operation with the convertible is intended. The system is ex-
tensive, some 40 miles of lines being in operation, and 36 miles
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ALTERNATING-CURRENT INSTRUMENTS

The electrical instruments herein described, which embody a
number of interesting features, are manufactured by Elliott
3rothers, of London, England, who are well known as makers
of mathematical, electrical and optical instruments.

Ifig. 1 illustrates a small alternating-current ammeter,
switchboard type, provided with a separate series transformer,

N
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CONVERTIBLE CAR FOR THE WATERLOO & CEDAR FALLS

of additional lines arc in course of construction.  The ex-
ceedingly fertile valley of the Cedar River, through which the
lines run, is thickly dotted with towns and villages, with the two
important railway centers from which the company takes its
name. \Within the last year or two this type of convertible car
has come into considerable nse in the States of the Middle
West, in Illinois, Michigan, lndiana and others, seeming to
indicate that the double-sheet steel panels, with their $g-in.
air space between, are amply sufficient to keep the car warm in
the severe wind storms of winter that are characteristic of the
comparatively level land in that region.

The general dimensions are as follows:  Length over end
panels, 2o {t. 7 ins.; length over crown pieces, 25 ft. 1 in.; from
panel over crown picce, 4 ft. 6 ins.; width over sills, 6 ft. 10
ins.; width over posts at belt, 7 ft. 9 ins: from center to center
of posts, 2 1. 7 ins.; sweep of posts, 5 ins.: side sills, 514 ins. x
6 ins.; end sills, 474 ins. X 6 ins.  The side sills are plated on
the outside with 34-in. x 6-n. steel. The side posts are 33% ins.
thick, and end posts, 334 ins. The interior is finished in white
ash, with decorated birch ceilings, making a bright, attractive
appearance.  Six revolving double seats on each side and single
scats at the corners afford a seating capacity of twenty-eight.
The inside trim is of solid bronze. A\ guard rail slides behind
the grab handles on either side, and 1s shown in raised position
under the water board, held up by gravity catches. The Brill
21-E truck which is used has a wheel base of 7 ft. 6 ins. The
wheels are 33 ins. diameter. Motors of 25-hp are used. Total
weight of car body and truck is 13,000 Ibs.

——— S¢¢

TRANSFERS IN NEW YORK

Acting upon the decision of Judge O'Gorman in the last
transfer suit in New York, the Metropolitan Street Railway
Company announced on June 27 that it would no longer refuse
transfers between its cars at various corners or to the cars
of the Third Avenue system. The new transfer regulations
will go into effect Aug. 1, and will be practically universal.

FIG., 1.—ALTERNATING CURRENT

AMMETER

consisting of a straight bar for connection in the main circuit
and a thoroughly insulated secondary winding connected to the
instrument terminals.  This method has the advantage of per-
mitting the placing of the instrument at a little distance from
the transformer, and the instrument is thus entirely insulated
from the main circuit.

Ilig. 2 shows a portable standard wattmeter with two trans-
formers. There are two pairs of terminals on the indicating
instrument, one pair of which is shown connected to the sec-
ondary winding of a small portable series transformer, the
primary winding of which forms part of the main circuit. The
other pair of terminals on the indicating instrument is con-

FIG. 2—PORTABLE ALTERNATING CURRENT WA"ITMETER

nected to the secondary terminals of a step-down transformer,
whose high tension is connected across the high-tension mains.
Under these conditions the instrument is entirely insulated
from the main circuit. The design of the transformers having
received special attention, the indications of the instrument are
independent of errors due to change of frequency within wide
limits, and to change of shape of curve due to variation of load
with alternating-current generator.

It has been found with the type of transformers adopted that
errors in wattmeter indications due to a change of the value
of the power factor from I to 6 are, in all cases, less than 14
per cent.
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The step-down transformer method is employed in the case
of wattmeters for use on circuits above 6oo volts; for lower
pressures resistances are used in circuit with the high-resist-
ance coil in the instruments.

Fig. 3 tllustrates a power factor indicator of the illuminated
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SEMI-CONVERTIBLE CARS FOR TOLDEO

“The Toledo Railways & Light Company has lately received
ten Brill semi-convertible cars.
combined in these cars that experience has apparently approved

Some interesting features are
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FIG. 3.—TOWER FACTOR INDICNTOR.

dial type. The indications of the instrument give the factor by
which the volt-amperes should be multiplied to obtain the
truc watts.

The standard portable alternating-current ammeter, shown
in [fig. 4, is provided with a separate series transformer having
four ranges in one case. By this means one indicating instru-
ment can serve to measure the following maximum currents,
5 amps., 25 amps., 100 amps. and goo amps. This equipment
can be used on a circuit of 5000 volts or 6ooo volts, and it is
stated that the portable instrument is perfectly safe to handle.

This firm has also designed a portable polyphase wattmeter
for two-phase or three-phase circuits. By using suitable sets
of transformers with this instrument it can be made to indicate’

FIG. 4 —PORTABLE ALTERNATING-CURRENT AMMETER

directly the total output of a three-phase circuit even when
the loads are not equally balanced between the phases.
—_—— Qe ——

The Stark, Ohio, Llectric Railway Company has had all its
motormen and conductors sworn in as special officers in Mahon-
ing and Stark Counties. They will have authority not only on
the company’s property but will have power to pursue and cap-
ture any one who attempts to escape.  Failure to suppress law-
lessness renders the employee liable to a fine of from $5 to $25.

SEMI-CONVERTIBLE CAR, WITII DETROIT PLATFORM, FOR TOLEDO

in relation to the conditions found in Toledo. The cars run
in one direstion, and therefore the entrance is from one side.
“Detroit” platforms are used at the rear for the purpose of
loading and unloading from that end only, the pipe rail (shown
i the illustration) divides the platform and keeps the entrance
clear. The illustration of the interior of one of the cars shows
the seating arrangement, with longitudinal scats at the rear, to
prevent crowding at the door. Unfortunately, the cross-scats
were made to face the rear when the photographs were taken,
creating a wrong impression as to the direction which cars are
to run; as has been said, the cars run only in one direction, and,
therefore, the cross-seats will always face the forward end.
The cross-seats are 34 ins. long, and the aisles 26 ins. wide.
The wide aisles are obtained by hav-
ing the secat-ends between the posts
against the side lining, there being
no wall window pockets to interfere.
The width over the posts at belt is 8
ft. 2 ins. The front end of the car is
vestibuled and has a folding door on
the right side. The sheathing is of
steel, extending from the vestibule
post around to the corner post of the
car. The deck at this end is of steam-
car form, while at the other end the
deck ends in the ordinary monitor
style, in conformity with the open
platform; from center to center of
window posts 1s 2 ft. 8 ins.; thickness
of side posts, 314 ins., and of corner
posts, 334 ins. The window sashes
slide into pockets in the side roofs
when not in use.  An unusually low
window sill is allowed in this car be-
cause of the absence of wall window
pockets. The interiors are finished
handsomely in natural cherry. The
scats are spring cane, and the seating capacity of each car is
forty-four. The wide aisle and wide space near the rear door,
together witl the large platform, afford much larger amount
of standing room than usual.

Structurally the cars are very substantially built. Side sills,
4 X 73 ins., are plated on the inside with 34-in. x 12-in, steel.
The end sills are 574 ins. x 674 ins. The platform timbers are
plated with angle-iron and the ends are stiffened and protected

by Brill patented angle-iron bumpers.  Length of cars over eud
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pancls is 30 ft. 8 ins.; length over vestibules, 41 ft. 414 ins.
I'rom panel over crown piece at the rcar, 6 ft.; from panel over

g

INTERIOR OF CONVERTIBLE CAR

crown picce at the front end, 4 ft. 84 ins. Width over silis,
7 ft. 10%4 ins.,, and over posts at belt, 8 ft. 2 ins. The trucks
are Brill No. 27-IF, with 33-in. wheels and 4-ft. whecl basc.
TFour 50-hp motors arc used per car.

— e
SPECIAL OVERHEAD CROSSING

The Electric Tramway Company, of Birmingham, England,
has from tinie to time designed and manufactured numerous
special overhead fittings to suit the more onerous conditions of
Iinglish Board of Trade requirements. In the construction of
many of these appliances much ingenuity has been exhibited.
The accompanying illustration shows a multiple-overhead
crossing that this company has just made for the Nottingham

Corporation.  This crossing has been put up in the market

SPECIAL OVERIIEAD FROG

place, where the traffic is very congested and the overhcad
wires cross in sevcral directions. It was madc in five sections,
but when fitted togcther formed a solid cross-over, under which
the trolley wheel ran very smoothly, with a barely pcreeptible
“click.”  Other wires run parallcl to the main lines of the
crossing, there being altogcther about thirty frogs and cross-
ings at this spot.
— P

PNEUMATIC REVOLVING CRANES

The cxtensive usc of pneumatic revolving crancs by street
railways has led the Garry Iron & Steel Company, of Cleveland,
Ohio, to build cranes of this type to meet the wants of street
railways. These cranes are made in two forms, called “B”
and “C.”

Form “B,” which is shown in Iig. 1, has a capacity of 1000
Ihs., 7-ft. reach, and 12-ft. 6-in. hook lift. The total height
from the rail to the top of boom is 10 ft. 2 ins.
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Form “C” cranes are similar to Form “B,” but are designed
for larger capacities, being made for 2000 lbs., 3000 lbs., 4000
Ibs., 6000 1bs., 8000 1bs. and 10,000 lbs. capacity. The standard
dimensions are as follows: Reach, 12 ft.; hook lift, 12 ft. 6 ins.,
and total height from rail to top of boom is 15 ft. 8 ins. A
crane of this form is shown in Fig. 2.

Both of these forms are built mounted on a standard car, and
arranged for standard gage. The gage may, however, be
altered to meet special requirements, or cranes may be mounted
oni special hand trucks.

The cranes are usually equipped with a set of rail clamps,
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FIG. 1--1000-LB. REVOLVING CRANE

which secure the car to the rail to prevent tipping when lifting
the load; the machines in themselves are not heavy enough te
prevent tipping without being anchored. In special cases
cranes are furnished with counter balance on the turn-table,
which obviates the use of the rail clamps.

The crane base is bolted directly to the car having a ma-
chined-ball race, containing 193 ground stcel balls at its upper
edge.  The bottom of the base is machined to receive the
cylinder, rack, guides, pivot and stop. Thc under side of the
projecting ring is machined for rollers and brake; the brake
bracket is cquipped with rollers and air cylinder actuated by a
foot valve, which is convenient to the operator and is attached
to the turn-table. The hoisting cylinder is securely fastened

Lift 9'¢"

10242

Capacity 2000 lbs,

Weight 7100 1bs.”| Street Ry.Journal
1o

FIG. 2—REVOLVING CRANE FOR HEAVY-DUTY

to the turn-table and the brake bracket, and is also supported on
the top of turn-table by means of the vertical members of the
hoom proper, which are attached to the top of turn-table. The
air for hoisting is applied to this cylinder. The brooms are
made of heavy channels stiffened by top truss rods. The cables
are usually made in two parts for 12-ft. 6-in. hook lift, which
may be modified to suit the hook lift required. The air is so
applied as to permit the operator to stand on the top of turn-
table and handle crane for all movements without changing
his position.
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For traversing the car up and down the track cither motor or
hand traversing arrangenient can be furnished.

Among recent orders for these cranes are the following:
The New York Central Railroad, Lake Shore & Michigan
Southern, Chicago, Burlington & Quincy, Standard Oil Com-
pany, American Car & Foundry Company, of Dctroit, Mich.

The crancs described mn this article are the Garry Iron &
Steel Company’s standard forms, but the company is prepared
to bnild cranes to any specification. It also manufactures
traveling cranes, clectric crancs, hand cranes, roofing, siding
and pneumatic painting machines, besides doing general ma-
chine and structural work.

e

BOOSTING EXTRAORDINARY

On the Creve Cocur Lake line of the St. Louis Transit Com-
pany last summer some voltage boosting was practiced which
probably represcents about the high-water mark for that work.
On this line, with a load of 1400 amps., the voltage at the
power station rcached a maximum of 1700 volts. This was a
line to a lake resort, on which the traffic was heavy only once
a week. Since then the arrangement of feeders has been
changed, so that such excessive boosting is not nccessary. ILast
stnmer it was customary to operate this line with three railway
generators in series, and to vary the voltage according to the
load requircments by means of throttling the cngines more or
less as the load varied. A potential wire was run back from
the point at which the boosted fceder tapped into the trolley
line, so that the station attendants could keep the voltage on the
distant trolley line as ncarly 600 volts as possible at the point
of feeding into the trolley line. No trouble was experienced
with the insulation of the feeders, even though they were run
at three times normal potential. The trolley line, which was
fed through the boosted feeder, was not run as a scparate sec-
tion, but was connected in parallel with that portion of the line
fed in the ordinary manner. This tended to prevent any dan-
gerous rise of potential on the trolley wirc itself. With the
trolley wire, which was fed by the boosted feeder in parallel
with the direct-fed trolley lines, the only cffect of too high
potential on the boosted feeder would be to open the circuit
breakers on the generators supplying the boosted feeder.

— e
LARGE SHIPMENT OF TIES

The interurban electric railway extension going on this ycar
is cvinced by the large demand for ties as well as for other
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comes, as is well known, from Michigan, and the acconpanying
engraving shows a recent shipment made for one clectric rail-
way company from the tie yards of the Malthy Lumber Yards,
of Bay City, Mich. This particular order represents cleven
hours work, and there are a little over 5000 ties on these cars,
The company also supplies cedar poles.

*P
RAPID READY-CHANGE CARRIER

Street railway conductors will he interested i the Rapid
Ready-Change Carrier, illustrated herewith, by means of which
change can be made quickly and correctly and as readily in the
dark as in the light.  This device, as illustrated, consists of four
tubes attached to an adjustable belt, which is worn about the

waist, cither inside or outside the coat, according to weather
conditions.  These tubes have slots at the top for pennies,
nickels, dimes and quartcrs respectively, which are released one
at a time by the wearer of the carrier.
the finger andthumb
the bottom coin is
unlocked and read-

By the manipulation of

ily removed. The
tubes can be filled i
either at the top or ,;f’

bottom, but the
coins can only be
released at the bot-
tom. They are par-
ticularly useful for
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RAPID CHANGE CARRIER

street railway conductors who are often put to no little trouble
and mconvenience in making change on a crowded car having
many stops.  Those having used them speak in the highest
terms of them.

Some of the advantages of this device are: (1) That it is
niore convenient than the coat pockets, and there 1s practically
no wear and tear to the clothing. The saving in one coat alone
will morce than pay for the entire outfit. (2) The loss of money
m making change under the old coat pocket method, by the
sudden lurching of the car or from any other cause, 1s entircly
obviated by the use of this device. A spring at the bottom
locks and holds the money in tubes, and can only be manipulated
by the wearer. (3) Fares can be more casily collected and
change made much more quickly, especially in a crowded car,
than under the present coat-pocket method. (4) The conductor
always knows just what change he has and is thereby enabled

to get rid of undesirable coins. (5) Change can be handled in

material. A large part of the ties used in the Central West  cold weather with gloved hands, simply exposing the ends of
) ' forefinger and
‘ thumb.  (6) They

LARGE SHIPMENT OF TIES FROM MICUIGAN

are very substantial
and able to
G stand  the

with-
hardest
usage. Being simple
of construction they
are not liable to get
They
can be worn cither

out of order.

on a belt or hooked
in the vest or coat
pocket or the waist-
band of the trousers,
and the weight be
ing supported by the
cuard over the neck.
The change carrier
15 manufactured by
Charles 1. Etter, of
IHarnshurg, Pa.
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LONDON LETTER

(From Our Regular Correspondent.)

The two cxperimental trains which the Metropolitan District
Railway put into service a few weeks ago, and which were de-
scribed in a recent issue, are still continuing to give great satis-
faction, and much valuable experience is being gained from them
day by day which will enable the company to eliminate many pos-
sible slight difficulties when the specifications for the complete
cquipment are prepared. On the Ealing & Harrow line, where
thesc trains are operated, stations 2500 feet apart are staked off,
and the trains stop at them, remaining for twenty seconds, which
is about the average period of a rest at all stations on the under-
ground. The cars are running regularly 165 miles a day, and
travel on a schedule of 15.7 miles per hour. Current readings are
constantly taken, together with the acceleration, and full data is,
therefore, arrived at for consideration of the cost of operation.
The men are now being educated on this line, and it is hoped to
commencce a regular service of these trains for the public in a few
days. In thc meantime the work of laying the third rail in the
underground tunnel has commenced, and about 500 men are work-
ing for a few hours every night when the present service of trains
is stopped. It will, however, most probably be a year before elec-
tric trains arc operated on the underground railway.

As stated recently in these columns, the city of Birmingham has
determined on municipal tramways, having refused the offers
which the British Electric Traction Company had made to the
city. This was a sctback at the time for the British Electric Trac-
tion Company, but Mr. Garcke has cvidently no intention of rest-
ing, and is still drawing his line closer round the municipal
boundaries. His most recent success in this way has been the pur-
chasc of the Aston District Council Tramways, Aston being prac-
tically a suburb or portion of Birmingham. The Birmingham of-
ficials arc cvidently much astonished and tremendously annoyed
by this action on the part of the Aston Council, as they were al-
ready in communication with them with a view to their purchas-
ing by the Birmingham Corporation.

The Town Council of the city of Wolverhampton has at last
decided to refuse to accept from the Lorain Steel Company the
surface contact system which they have been operating for the
city for the past ycar. We have alrzcady referred to the report
which was rceently issued by Mr. Shawficld, and aitcr about three
or four days' discussion on this report by the Council they have
voted by a large majority that the system has not come up to its
requirements, not so far as opcration was concerned, but as a
financial proposition. A tremendous amount of argument has
taken placc. pro and con, but the fact that it was stated by thosc
who had investigated the system that it would cost some thous-
ands of pounds cxtra to opcrate the tramways compared with
what it would cost had the tramway becn on the ordinary over-
head system, proved too much for thc Town Council, and ac-
cordingly the dccision above referred to was arrived at. The
tramways committee has also decided upon carrying out a new
policy, and has advised the Lorain Steel Company that it has not
fulfilled the terms of its contract, and has requested the latter com-
pany cither to remove the system or to procced to arbitration.
The tramways committee has also instructed Mr. Shawfield to pre-
pare estimates and specifications for the equipment of the ex-
isting lines on the overhead system. Needless to say, the Lorain
Company intends to proceed immediately to arbitration, and it has
obtained Mr. Moulton, K. C., and Mr. Rufus Isaacs, K. C., to
represent them. Naturally a curious state of affairs exists in Wol-
verhampton, as until the overhead systein has been erected the
Council will have to depend upon the surface contact system,
which is now in operation, and the Lorain Company is so in-
censed by what it claims to be such unfair treatment by the Cor-
poration that the company has refused to assist the Corporation in
any way, aud has withdrawn all repair parts and spare parts from
the Corporation premises. A bitter fight may, therefore, be ex-
pected,

The Glasgow Corporation tramways have issued their traffic re-
turn for the yvear ending May 31. The mileage of line open for
traffic (double track) now is 65, compared with 52 last year, the
car miles run 14.c08,750, last yvear 12,615,021; passengers carried,
177.170.540; last vear, 163,678,190, and the receipts £653,100 18s.
2d.. as against £612,826 2s. 4d, last ycar,

The London County Council has issued an analysis of the ac-
counts for the past year of the local authoritics and other com-
panies undertaking the electricity supply of the metropolitan area.
This return applics to thirteen borough Councils and fifteen com-
panies now actually supplying electric current. The borough
Councils return a supply of 16,736,056 units, and the companies a
total of 62.736.054 units. For this the total revenue receipts were
respectively £250.307 and £1,234.661, and the total expenditure is
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returned at £173,442 and £678,005, thus leaving a respective ex-
cess of revenue of £85,865 and £555,756. Allowing for interest
paid on loans and repayment of loans, five of the borough Coun-
cils find a decreased balance of £13,075 and six a net increase of
£5,051, while of the companies ten had an increased balance of
£17,530 and five a decreased balance of £9,467.

A contract has been signed between the directors of the Wirrall
Railway Company and the British Westinghouse Company for the
electrification of the railway on the same system as that now suc-
cessfully working on the Mersey Tunnel Railway. The Wirral
Railway is about 15 miles in length, and connects Liverpool by
means of the Mersey Railway with the residential district of the
Wirral peninsula in Cheshire, West Kirby and New Brighton be-
ing the terminal points.

The London County Council has already decided to electrify
the tramways in North ILondon at present leased to the North
Metropolitan Company. In a report the highways committee
recommend that the Council do the work itself in accordance with
its general policy—of arranging wherever possible for the use of
an underground system of electrical traction on the tramways in
the more central parts of London; reserving the use of the over-
head trolley system of traction for the more outlying districts.
The length of line for which it is suggested that the conduit sys-
tem should be installed is about 26 miles, and includes all the tram-
way routes in the more central districts; while the length of tram-
ways upon which it is proposed that the overhead system should
be installed, and the use of which on those routes is not likely to
cause inconvenience, is about 28 miles. In summary, it may be
said that all the tramways “inside” the Angel, Highbury Railway
Station, King's Cross (on the Northwest), Cambridge Road,
Ampthill Square and Stamford Hill will be on the underground
system, as will a number of the new lines already authorized. The
consent of the borough Councils concerned will be necessary to
the adoption of this scheme of electrification.

Some time ago Mr. James More, Jr., M. Inst. C. E,, F R.S. E,
was appointed by the Leith Corporation to report to them upon
the value of the present tramway undertaking, and to submit a
proposal and estimate for converting the lines for overhead elec-
tric traction, along with a report as to the probable financial re-
sults. At a recent meeting of the tramways committee of the Leith
Town Council this report was read and amplified by Mr. More
verbally, with the result that the matter was remitted to a sub-
committee to confer with the directors of the Edinburgh Street
Tramways Company, with a view to the purchase of the Leith
lines (at present operated by the company), and the reconstruc-
tion for the trolley system. At a subsequent meeting it was agreed
to petition the corporation and the company that the system
shonld be sold for £60,000. It is to be hoped that later, when the
Leith trmaways are electrically equipped, some arrangement
may be made with the Edinburgh tramways so that through cars
may be run. At the present moment the muddle at Pibrig, where
all passengers have to change, is a reproach to both cities,

A . C S
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PRECAUTIONS ON JERSEY TROLLEY LINES

The new management of the Jersev trolley lines, operated
by the Public Service Corporation of Newark, is exercising
cvery precaution to make the service not only prompt and re-
liable, but safe in every way. Passengers on the trolley route be-
tween Jersey City and Newark last week had to walk across the
draw of the Hackensack Plank Road bridge. President Thomas
MecCarter, of the Public Service Corporation, refuscd to run cars
over the draw until its engineers declare the old structure safe.
The cars were stopped on cither side of the draw and thousands
walked across.

Engineers of the Public Service Corporation made an examina-
tion of the draw on Monday and came to the conclusion that it
was unsafe for traffic. Portions of the trusses and stringers have
been patched and repatched with cleats and planks nailed or bolt-
cd upon the original timbers. President McCarter said that ar-
rangements had been made for a thorough examination of the
bridge and that the Public Service Corporation stood ready to
pay its share of the cost of reconstruction.

General Manager Wheatley, of the Public Service Corporation,
condemned as unsafe the vehicle clevator running between Ho-
boken and Jersey City Heights, and ordered it to be discontinued.
Mr. Wheatley said that work on a new elevator would be begun
at once, and that it would probably be completed in less than a
month.

As indicated in these orders the new management is making a
thorough examination of the property with the view of intro-
ducing a number of improvements in the equipment and opera-
tion of the system.
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MEETING OF THE INSTITUTION OF CIVIL ENGINEERS

A meeting of the British Institution of Civil Enginecrs was
held at London, June 16 to 19, and at the mecting several papers
of electric railway interest were prcsented. In the railway section
a short paper was read by S. B. Cottrell, of the Liverpool Ele-
vated Railway, on “The Relative Advantages of Overhead, Deen-
LLevel, and Shallow-Subway Lincs, for the Accommodation of
Urban Railway Traffic.” The Liverpool road is the only ele-
vated railway in England, and the first to be opcrated by elec-
tricity. Mr. Cottrell believes that this type of road solves the
problem of urban communication along a line of docks, but that,
owing to its unsightly character, roads such as are in operation in
New York, Boston and Chicago would not be allowed along im-
portant public streets in British cities. Decp-level railways have
the advantage that they can be constructed without interfering
with sewers, gas pipes, etc., and in the author’s opinion the tubes
for such lines should not be less than 13 ft. 6 ins. in diameter. The
time for ascending or descending in elevators requires from one
minute to two minutes. The subject of ventilation has not yet
been satisfactorily settled. The especial advantage of shallow
railways is that persons can reach the trains without using ele-
vators, and that they are sclf-ventilating. He, therefore, advo-
cates for urban traffic (1) elevated railways, if they can be con-
structced in back streets where compensation would be immaterial,
and their unsightly appearance would not be objectionable; (2),
shallow subways, where they can be constructed, and the cost is
not prohibitive; (3) deep-level railways. In all cases electric
traction is preferable to any other.

Lieutenant-Colonel H. A. Yorke also read a paper in the rail-
way section on "The Organization and Administration of an
American Railway.” He pointed out that the president exercises
much more power in the managcment of an American road than
does the chairman of the board of directors of an English road,
and cited a number of cases in which the president is also an
engincer. The president is assisted by a number of vice-presi-
dents, each of whom supervises one of the departments into which
the administration is divided, and which usually are the legal de-
partment, treasurer’s department, traffic department and operating
dcpartment.  The division between the two latter is that che
traffic department has charge of the rates, interchange of busi-
ness with other railways and the commercial relations with the
public: the operating department, the construction and mainte-
nance of the road, its equipment, stations, personnel and discipline
of the service. In England these two departments are usually
united, but Colonel Yorke believes the American plan better. The
operating department, which is in charge of the general man-
ager, is usually sub-divided into the road department, the ma-
chinery department, and the transportation department. The first
is in charge of the chief engineer, the second under the superin-
tendent of motive power, and the third under the general superin-
tendent, all of whom report to the general manager. Roads ex-
ceeding 300 miles in length are generally divided into divisions,
which do not usually cover more than 100 miles, each in charge of
a division superintendent, who has a trainmster, a master me-
chanic and a division engineer or road-master.

In the scction devoted to shipbuilding, Professor Rateau, of
Paris, read a short paper on “Steam Turbines.” He referred to
thie advance made in the art during the last ten years, due espe-
cially to the endeavors of Messrs. Parsons and De I.aval, although
in the history of turbines the services of the French engineer,
Tournaire, should not be forgotten. He pointed out that the
turbine can be more exactly designed than the piston engine, as
the latter has losses at admission and exhaust ports and from
cylinder condensation, and that with turbines the expansion of
the elastic fluid can be pushed to its extreme limit much more
conveniently than in the case of piston engines. Professor Ra-
teau believes that for low-pressures, turbines are more advanta-
geous than reciprocating engines, while they generally use more
steatn than the latter when the pressure of the exhaust is that of the
atmosphere or higher. He divides steam turbines into “action” anl
“reaction” turbines. He classes the Parsons among the latter,
as the steam acts on the blades at once by its pressure and its
velocity. In this type of turbine there is a difference of pressure
on the two faces of the wheel, causing a longitudinal thrust, and
making it necessary also to reduce to a minimum the clearance
between the movable wheels and the walls to prevent leakage. It
is also indispensable that the distribution of the steam should be
effected over the whole circumference of the movable wheel in
order to avoid movements of pulsation very prejudicial to effi-
ciency. In the action turbine, the steam only acts on the movable
wheels by its velocity, and each wheel revolves in a casing, in
which the pressure is uniform. It is, therefore, possible to pro-
vide sensible clearance between the moving and fixed parts, and
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consequently to disregard the wcar of the shaft bearing. It is
further possible to project the stcam on to one point only of the
circumference. The prototype of the simple-action turbine is that
of De Leval. The author, however, has constructed on the same
principle a multiple-action turbine, composed of a number of
wheels, which run with very little loss from friction or other leak-
age, and are capable of direct connection to commercial dynamos.
There were two papers in the section devoted to "Application of
Electricity.” Onmne of “High-Speed Electric Traction on Rail-
ways,” by Mr. Jacomb-Hood; the other on ‘The Position and
Protection of the Third Rail on Electric Railways,” by W. E.
LLangdon. Mr. Jacomb-Hood gives simply a brief review of the
important problems to be overcome. Mr. Langdon recommends
the employment of a fourth rail between the two wheel rails, as
insulated, or, at all events, an independent rail return, a plan fol-
lowed in the Mersey tunnel, the Mctropolitan District, the Metro-
politan and other British lines, and a protected third rail, also
that the support of the latter should be independent of the track
ties. He adds a list of third-rail roads, to which the editors of
this paper have made some additions:
From Top of From Track
Positive Rail Gage-Line
to T'op of  to Center of
Track Rail, Positive Rail,

Name of Railway

Berlin Elevated, clevated portion ...............
Berlin Elevated, underground portion

WATER WHEELS FOR THE PUYALLUP RIVER

The Pelton Water Wheel Company has been awarded a con-
tract for four impulse and reaction wheel units, and two exciter
wheels, with accessories, to be installed in the Puyallup River,
Washington, power plant, now under construction by Stone and
Webster interests. Each of the four large wheels is to drive a
3500-kw General Electric alternator, for furnishing power to Seat-
tle, Tacoma and the neighboring districts, as well as the Puget
Sound Electric Railway, formerly known as the Seattle-Tacoma
Interurban Railway, and described in the issue of May 2, 1903.

The wheels are of the disc type of cast steel, approximately 10
ft. in diameter on the centres of the buckets, and are to run at
225 r. p. m. The exciter wheels are of rated capacity. Fach
drive a 150-kw exciter, and will be run at from 6oo r. p. m. to 800
r. p. m. The ultimate capacity of each main wheel is 7500 lip.
Fach wheel unit is to be composed of two wheels, and the gov-
ernors are to be the Lombard type “L.” hydraulic mechanism,
with electric control. There are to be two nozzles for each unit,
consisting of a combination necdle and deflecting nozzle, arranged
with 24-in. inlets and heavy ball joints of cast steel. Either one
or both nozzles may be operated by hand, and they are counter-
balanced to reduce the inertia of the moving parts.

The effective head of water is 850 ft. minimum, .

’ — e

Main-Line Railways, Electric and Steam Service Inches Inches
Jaltimore & Ohio Railroad (old location)............. 13 24
Baltimore & Ohio Railroad (new location)............ 3% 30
New York, New Haven & Hartford Railroad........ 1% Center.
Paris-Otleans Railway, France ... sssesss soveds vavss T% 25%
Milan-Gallarate, Ttaly ooesainnsee % 254
Mersey Railway, Liverpool 414 22
North-Eastern Railway, Newcastle.. 19Y4
Paris-Versailles Railway, France..... % 2554
Fayet-Chamonix Railway, France................... 9 23
Wannseebahn, Berlin ........ T 125 3814

Interurban Railways, Electric Service only
Albany & Hudson Railroad, New York...........oone 6 27
Aurora, Elgin & €hicago; I1In01s e v s s sovs ¢ soe 6516 20ty
Lackawanna & Wyoming Valley, Pennsylvania...... " 6 2034
Grand Rapids, Grand Haven & Muskegon, Michigan. 534 2034
Seattle-Tacoma Electric Railway, Washington........ TVa 20
Elevated and Underground Electric Railways
Metropolitan West Side Elevated, Chicago........... G4 20%
Lake Street: Elevated, Chicagoeu: csssis s oumioss s (17 20%%
South Side Elevated Railway, Chicago.......... ceeee B3 20%
Northwestern Elevated Railway, Chicago............. 614 20V
EBrooklyn Elevated Rallway’ ..ceiviee e s sowinios oo (] 2214
Kings County Elevated Railway, Brooklyn.......... 514 19%
Boston Elevated Railway Company......cocvviuiuennnn 6 203
Manhattan Railway, New York......ocooveiiniannn Ve 20%
Central London Railway, London...........ccoovunenn. 1Y% Center.
Liverpool Overhead Railway..eicosescscsiscssassansss 5 1% Center.
T
Yy

Sunday, June 28, was the greatest day in the history of the
Brooklyn Rapid Transit Company, so far as the passenger traffic
was concernied. Every car that could possibly be used was put in
commission, and it is estimated that over 1,500,000 passengers
were carried, 250,000 more than on the best day hitherto.
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LAKE STREET ELEVATED DISSENSIONS

Stockholders in the Lake Street Elevated Railroad Company, of
(hicago, met in Chicago June 22, and appointed a [Jl'(’)l.cCll\"C com-
mittee.  Over fifty stockholders were in attendance. I'he sense of
the meeting was expressed in the following resolutions : N

Whereas, 1t has been reported from time to time that the sccurities com-
mitice of the Lake Street Elevated Railroad Company, in the plan to _bc sub-
witted by them, will provide for an assessment of $10 per share against the
stock of said company, and,

Whereas, It has also been reported from time to time that for the purpose
of freezing out the stockholders m case said stockholders should not accept
said plan and pay said assessment, defanlt would be made in the payment of
the interest on the first mortgage bonds, and that said bonds have been ac-
quired by interests allied with the Northwestern Elevated .Railmad Company
for the purpose of foreclosing 1the mortgage securing the said bonds, and thus
wiping out all of the stock of said road, and,

Whereas, The stockholders have been unable to acquire any accurate infor
mation as to the intentions of the management of said road, and as to
whether said managenenl would protect the interests of the stockholders of
\his road in the event of said attempted foreclosure against the aggressions of
the interests controning the Northwestern Llevated Railroad. ‘Therefore, be it

Resolved, That the owners of stock in said Lake Strect LElevated Railroad
Company assembled in this meeting hereby appoint Charles T. Gray, James
Jolton, E. .\, Dicker, \W. Ii. Colvin and R. . Donnelly as a protective
committee 1o take such action to protect the stockholders as in their judgment
may be necessary, and to call 1 meeting of the owners of stock of said com-
pany at any time to take aclion on any plan that may be submitted; and, be
it further

Resolved, That each person present at this mecting will make an effort to
ascertain and learn the names of other owners of stock and turnish the names
of such owners 10 the said committee to the end that the vwners of the stock
of said company, by unitimg together, may be prepared to protect their -
terests as it may Lbecome necessary.

— — Qe

A PECULIAR DAMAGE CLAIM AT KANSAS CITY

A most remarkable suit for damages was recently brought
against the Metropolitan Street Railway Company., in Kansas Ci}_\'.
and results of the tests made by the company in comnection with
this. may be of value should similar claims ever arise elsewhere. A
woman brought suit against the company. claiming that fmnie-
diately after alighting from a car, at a certain corner. a bolt of
lightning, or flash from *“the overcharged trolley wire” struck
her, and that she fell unconscious in the street, where she lay for
some time Dbefore being discovered.  Of course the claim was
preposterous on the face of it to any clectrical man, but the com-
pany began to investigate to learn if there could be any possible
cause for an optical illusion, which would give a basis for such
claims. It was found upon investigating the corner at which
the aecident happened that there was an clectrie light wire hanging
2 short distance above the trolley wire, and that by raising the trol-
ley wire the electric light wire could be brought into temporary con-
tact with the trolley wire and that a flash would result. such as
would oceur from a partial short circuit. This flash would cause
a small amount of burning metal to drop away from the point of
contact.  But this metal never reached the ground in a molten
state, in fact would be entirely burned in the air so as to leave
no trace at the point where it apparently was falline.  In order to
investigate the possibilities of injury from sparks from a cause of
this kind, an apparatus was rigged up in the power house, whereby
a cross could be produced between two lines with several hun-
dred amperes flowing. A white sheet was spread under the point
where the flash occurred to catch the red-liot sparks. Tt was found
impossible, however, to discover any traces of these sparks, as
whatever metal was set free by the short circuit was immediately
consumed before it struck the shect.  Assistant General Manager
Satterlee then stood directly under the short circuit and tried re-
peatedly to catch enough sparks on his coat to burn it, but they
proved to be too minute, cither to be felt or to burn the coat. Of
course it is conceivable that enough molten metal might be caused
by a short circuit so that a drop would fall scveral feet, but this
experiment demonstrated that it would take a very heavy short
circuit indeed, and one long continued. to melt cnough metal so
that this metal would not be entirely oxidized or burned in the air
before falling any distance.

e
SIGHT-SEEING SERVICE IN SEATTLE, WASH.

The Seattle Electric Company proposes instituting a sight-see-
ing car service on its city lines this summer. A lecturer will ac-
company each car and point out to tourists the principal points
of interest, historical and otherwise. Los Angeles is the only city
on the Coast that has as yet this feature added to its street car
service, but it is very popular in Eastern cities.
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SENSATIONALISM IN BOSTON

Several of the Boston daily papers jumped out of the traces last
week in a wild race to print the sensational details of a compara-
tively slight aceident which occurred in the East Boston tunnel on
the night of June 19. With the memories of the terrible explosion
in the old Tremont Street subway still in the public mind, con-
siderable credence was given to the livid accounts printed in some
of the morning journals, although later investigation showed that
not only were the early reports grossly exaggerated, but many of
them were entirely false.

The accident was caused, according to best belief, by the com-
pressed air in the section extending westward from Atlantic Ave-
nue under State Street, which escaped through a seam of sand in
one of the drifts with force enough to cause a cave-in of a portion
of the street. One laborer was killed, another severely injured,
and several others bruised.

Borings taken in the immediate vicinity of the eave-in prepara-
tory to the work gave no indications of the existence of a fissure
in the clay at that particular point, the excavation of the large
Atlantic Avenue shaft strengthendd the supposition that the
ground was solid, and every precaution had been taken to provide
against such accidents by bracing the adjacent buildings, and con-
structing enormous bulkheads to save Atlantic Avenue and the
clevated railway structure from danger. - The accident will only
delay the work of connecting the tunnel with the Atlantic Avenue
station by about ten days; neither water nor gas service was in-
sured in the slightest degree, and the trains of the Boston Ele-
vated Rallway Company ran regularly by State Street, simply re-
ducing thetr speed to about 3 miles per hour as a precaution.

Barring the regretable loss of one life and' the injuries sus-
tained by another the accident was one of small consequence, and
as far as can be seen, unavoidable, In aimost every great piece of
engineering work accidents are certain to accompany the con-
struction period from the very temporary nature of the things
which are being utilized and built, and a casualty list of some sort
scems inseparable from the creation of the great fabrices of civiliza-
tion. In the vast majority of cascs there is little or no reason for
the display of literary fireworks by either the lay press or the pub-
lic, and the judgment of sane and reasonable minds in this unfor-
tunate, but comparatively slight, Boston accident attaches no
blame to the ofticials in charge of the tunnel construetion, because
there is every reason to believe that haman foresight and skil] had
done its best to avoid injury to cither human life or the property
adjacent to the rapid transit route.

—— s —————

MASSACHUSETTS ELECTRIC COMPANIES

The order of the Railroad Commissioners fixing the price ol
$120 for $2,000,000 Boston & Northern stock, and $105 [or $1,000,-
soo of Old Colony stock, has been accepted by the Massachusetts
Electric Companies.  The latter company owns ncarly all the
stock of the other companics.

The Boston & Northern and Old Colony companies have can-
celled their notes with the procecds of the new stock issue, ex-
cept notes amounting to less than $1,000,000, which are held by
savings banks on a year's time.

The above issue gives the Massachusetts Electric Companies
167.000 shares of underlying stock for its treasury, dividends upon
which are to provide the necessary funds to pay all charges and
4 per cent upon the $17,432,400 of outstanding preferred stock.

The gross earnings of the sub-companies are showing an aver-
age weekly increase from 7 to 10 per cent over last year.

Since the organization of the Massachusetts Electric Companies
in 1899 between $9,000,000 and $10,000,000 has been spent in im-
provements.

—+ ¢+

PROGRESS ON THE EAST BOSTON TUNNEL

The Boston Transit Commission will soon call for bids on the
Scollay Square section of the East Boston tunncl. This is the
last large contract on the work east of the subway.

Through a larger part of the course of the tunnel the material
encountered has been solid and compact, the harbor section com-
ing wholly within the blue clay stratum. A small sand pocket,
presenting difficulties, was encountered immediately under At-
lantic Avenue, where the East Boston section was connected with
the State Street end of the tunnel. As the side drifts ap-
proached the bulkhead at the foot of State Street it was found
that the ground would not hold the high air pressure of 22 lbs.
per square inch used in driving the work under water. It was
found possible to use a pressure of 12 lbs. per square inch by
placing a temporary lining of cement on the sandy walls and roof,
filling each crack and completely sealing the whole pocket.
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RAPID TRANSIT IN BROOKLYN RELIEF FOR BRIDGE CRUSH

It is announced that the Brooklyn Rapid Transit Company in-
tends to make the c¢xtensions proposed by Chief Engincer Will-
iam Barclay Parsons, of the Rapid Transit Commission, for the
improvement of transit facilities in Brooklyn. The estimated
cost of this work is $20,000,000, alt of which will be paid for by
the railroad company. The plans provide for the connection of
the Brooklyn and Williamsburg Bridgc by means of a subway in
Manhattan, and for extcnsions of the surface and clevated lincs
in Brooklyn. They also provide for the removal of the elevated
trains from the present bridge to give more room for the passage
of trolley cars and trucks. The subway connccting the Williams-
burg Bridge with tne Brooklyn Bridge will carry the elevated
trains running across thc Williamsburg structure. Should the
Maiden Lane-East River tunel be built the subway will be ex-
tended to connect therewith, When the elevated trains are re-
moved from the bridge structure the trolley tracks can then be
moved into the space now occupied by them. Enginecer Parsons’
plans also call for the placing of a third track on all the
Brooklyn elevated lines, the construction of lines cxtending from
the Franklin Avenuc station of the Fulton Street line to the
Blackwell's Island Bridge and the Williamsburg Bridge, and other
minor extensions. Mr. Parsons’ plan was given in dctail in the
STREET RAILWAY JOURNAL of March 21, 1903.

The announcement has also been made that differences be-
tween the partics at interest in the improvement of the surface
car terminus facilities at the Manhattan end of the Brooklyn
Jridge have been amicably adjusted, and work on the plans ap-
proved many months ago will be resumed at once. Countracts
for the materials necessary to carry out the plans were com-
pleted soon after the order for the additional loops was given by
the Bridge Commissioner, and most of the material is now ready.
Some of the shoring necessitated by the proposed climination of
a part of the mezzanaine floor has already been done. The four
new loops are to be built inside the present loops or further away
from Park Row than those now in use. In order that they may
be of the required size the roadways on either side of the bridge,
near the Manhattan terminal, will have to be widened. The pres-
ent galleries also will have to be cut away in part, and a new
galtery built. Some of the present stairway also will be affected
and a new stairway will have to be erected. Much of thc interior
work of the Manhattan station, in fact, will have to be rccon-
structed,

The four ncw loops, it is believed, will materially relieve the
congestion at the Manhattan terminal during the evening rush
hours and will enable the company to operate more cars at more
frequent intervals, the present loops being insufficient to accom-
modate the great number of cars crossing the bridge when traffic
is at its height. The carrying out of this plan also will cffectually
settle the proposition of Neils Poulson, president of the Hecta
lron Works, to build an overhead loop at the Park Row end of
the bridge.

—— o ———

TRAMWAY ATHLETICS IN ENGLAND

About twelve months ago the employees of the Liverpool Cor-
poration Tramways formed an organization named the Tramways
Social, Athletic and Thrift Society, which now has a membership
of about 1500. The tramways committee has assisted this society
by providing a clubroom at each of the depots, where the daily
newspapers are furnished and games played. Glee, entertaining
and musical parties have been formed in the entertainments sec-
tion; swimming, cricket, lacrosse and football clubs in the athletic
section; while in the thrift section special terms have been ar-
ranged for the supply of everyday requirements in the homes of
the men. C. R. Bellamy, the general manager of the Iiverpool
Corporation Tramways, has taken great interest in this society.
He recently hit upon the happy idea of giving a silver challenge
shield for annual compectition among the depot football teams.
The shield measures 21 ins, x 16 ins., and is surmountcd by the
city arms, chased in high relief. The centre is occupied by a
boldly bossed plaque, bearing the following inscription: “Pre-
sented to the Liverpool Corporation Tramway Employees’ Social,
Athletic and Thrift Society by C. R. Bellamy, C. E., general man-
ager, for annual competition between the depot football teams,
April, 1903.”” Above this, and occupying the upper portion of the
shield, is a very fine engraving of the latest type of city car, while
the lower portion is occupied by a boldly-executed group of foor-
ball players. The shield, which is surmounted by laurel leaves,
rests on a scalloped shell foot, flanked by dolphins. The Smith-
down Road team was the first to win the trophy. On accepting
the shield, the captain of the tecam said that all the men in the ser-
vice appreciated what Mr. Bellamy did for them.
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CHANGES IN THE WESTINGHOUSE PUBLICATION
DEPARTMENT

‘The Westinghouse Companies’ Publishing Department is ex-
tending the scope of its work, and has made several important
changes lately in its organization.

W, M. Probasco is appointed an assistant manager of the de-
partment, in charge of advertising, ¢xhibitions and conventions,
with headquarters at the Ncw York office.

H. F. J. Porter is appointed an assistant manager, in charge of
articles, publications, general publicity aud supcrintendence of de-
partment, with headquarters at East Pittsburg.

Mr. Probasco has long been identified with the Westinghouse
interests, and for several years has been associated with the pub-
lishing department. Iis familiarity with all branches of the West-
inghouse organization and acquaintance wfth the general field fit
him particularly for the special work upon Which hie will hereafter
be engaged. |

Mr. Porter is well known through his long association with the
Bethlchem Steel Company, of Bethlehem, Pa., first as its repre-
sentative at Chicago, later at South Bethlehem, and then in New
York City. Mr, Porter has also achieved a high reputation as an
author and lecturer on engineering subjects, especially those con-
nected with the steet industry. During his connection with the
Bethtehem Company Mr. Porter devoted the greater part of his
time to the study of the usc of hollow-forged, open-hearth and
nicket steet shaits to power station service, and this naturally
brought him into relation with the street railway and electrical
industry. He has attended most of the conventions of the Ameri-
can Street Railway Association, and was largely instrumental in
securing the introduction of this typc of shaft in electric railway
power stations.

—“.‘—_

ANNUAL REPORT OF THE MEXICO ELECTRIC
TRAMWAYS ROAD

The fifth annual report of the Mexico Electric Tramways, of
Mexico City, Mex., was submitted at the annual meeting of the
company, held in London on May 23. The rcsult of the com-
pany's operations, after charging intercst on the debentures of the
Compania de Ferrocarriles del Distrito Federal de Mexico, and
after payment of the 374 per cent on the share capitat of the com-
pany (under the terms of the lease), shows a net profit of $136,600.
which, at the rate of exchange of 1804d., gives the sum £10,529
11s. 9d. to be carried forward to the credit of the London profit
and loss account.

The interest received cn the debentnres of the Compania de
Ferrocarriles del Distrito Federal de Mexico (held by this com
pany) and the dividend declared by the Compania de Ferrocarriles
del Distrito IFederal de Mexico on its sharc capital (all of which
is held by this company) is then added, and after charging ex-
penscs and obligations, ete., against the same, a net balance is
shown to the crecdit of profit and loss account of the sum of
£20,260. The usual dividend of 6 per cent has been paid on the
preference shares. During the year the company issued 112,087
preference shares, completing the issue of the 500,000 preference
shares authorized. One small, but important, addition to the ser-
vice in the city was made during the last year. The total dis-
tance now operated on by electricity is about 72 miles. During the
year 31,132,030 passengers were carried, as against 26,709,225
passcngers during the previous year, being an increase of 4,422,
805 passengers. The receipts amounted to $2,400,788, as against
$2,103,175 in 1901, showing an increase of $297,613.

—  to———

MOTOR-DRIVEN WOODWORKING MACHINERY

The S. A. Woods Machine Company, of South Boston, Mass.,
has for several ycars past recognized the advantages derived by
using electric drive, and has given particular attention to equip
ping its woodworking machinery with specially designed motors,
the machines being built to conform to motor speeds. This males
their machines particularly suitable for electric railway repair
shops. Among the tools brought out for electric drive is a hori-
zontal hollow-chisel mortiser. This machine rcquires a floor
space 6 ft. x 5 ft., and weighs 4000 1bs. The machine will mortise
from 5-16 in. to 1% ins. The table, which is extra long and moved
by hand wheel, will clamp timbers up to 10 ins. thick on regular
machine. It cau, however, be furnished for greater thickness if
desired. The belt for the bit spindle wraps two-thirds of its diam-
eter, and has an automatic tightener, preserving uniform tension.
The pneumatic pulley on the bit spindle is claimed to give at least
30 per cent additional traction. Among other tools manufactured
by this company for raitways may bc mentioned timber dressers,
plauers, moulders, hand jointers, boring machines and railway
SAWS,
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NEW CHRISTENSEN AIR BRAKES SALES AGENTS

On account of the resignation of J. E. Eldred, who has been
in charge of the Chicago sales office of the air-brake department
of the National Electric Company, F. C. Randali, the general man-
ager of the air-brake sales department of this company, has made
a redistribution of the territory to be covered by the several sales
agents of the National Electric Company, and orders for Christen-
sen air brakes will be handled by the following corps of sales
agents:

The territory heretofore covercd by Mr. Eldred has been sub-
divided into three parts to be handled by J. S. Hamlin, J. J. Nef
and S. 1. Wailes. Mr. Hamlin will make his headquarters at the
Chicago office, No. 1020 Old Colony Building. Mr. Hamlnr was
formerly general sales acent of the Neal Duplex Brake. Mr. Nef
will also make 'his headqyarters in the Chicago office. Mr. Nef
was formerly connected vith the Standard Air Brake Company.
S. I. Wailes wil! make s headquarters at the Cincinnati office.
Mr. Wailes was formerly connected with the engineering depart-
ment of the Brooklyn Rapid Transit Company.

W. A. Grauten will make his headquarters at the Brown Palace
Hotel, Denver, Col. He remains in charge of the Pacific Coast
territory. H. N. Ranson remains in charge of the Cleveland office
of the company at No. 812 Prospect Street.

J. T. Cunningham, who has charge of the New England terri-
tory and New York city, will make his headquarters at the general
sales office, 135 Broadway, New York city. W. W. Power, who
looks after the company’s interest in Pennsylvania and in the
Southeastern States, will make his headquarters at the Philadel-
phia office, 1402 Erie Avenue.

J. D. Maguire will be connected with the gencral sales office as
special representative of the air-brake department, and in charge of
sales of clectrical machinery for the Eastern District. Mr. Maguire
was formerly president of the Magnet Wire Company, of New
York city.

Y ——

SLIGHT STRIKE AT ONEONTA

There was a slight strike last week among the laborers on the
construction end of the Onconta, Cooperstown & Richfield Springs
Railroad, just a few miles south of Mohawk, where the line is
hastening its connections with Mohawlk and Herkimer. This road
operates a high-speed passenger and freight electric service in
Central New York from Onconta to Mohawk, a distance of 67
mles.  The road is practically complete, with the exception of a
few iniles on the northern end.

The trouble was caused by a disagreement between the New
York owners of the property in regard to the control of the line,
during which the paynients to the sub-contractors have been with-
held. 1t is understood that negotiations for settlement of the
differences are now under way, and that work will be resumed im-
ntediately.  In the meantime arrangements have been made for
satisfying the demands of the laborers.

“The company will have track connections with the Ulster & Dela-
ware, Delaware & Hudson, Delaware, Lackawanna & Western and
the West Shore Railroads, and is already handling a large amount
ol carload freight on the part of the line which is in operation, and
it has a very promising future when fully completed.

e — —
MORE PAY AND SHORTER HOURS FOR JERSEY
TROLLEYMEN

The Public Service Corporation, which controls the big trolley
roads in Hudson County, N. J., issued an order June 26 arranging
@ uniform scale for motormen and conductors, and fixing ten hours
as the limit for a day’s work. Men who have been continuously in
the service for more than ten years will receive 22 cents an hour;
over five years, 21 cents an hour; over two years, 20 cents an hour,
and less than two years, 19 cents an hour. The new schedule went
uito effect on July 1. The employees of nearly all the lines con-
trolled by the company have becn working 12 hours a day.

— @S =
IMTERBOROUGH RAPID TRANSIT COMPANY APPLIES FOR
ADDITIONAL’; SUBWAY !FRANCHISE

‘Two new franchise applications have been made to the New
York Rapid Transit Commission by the Interborough Rapid
Transit Company, of New York. The first application is for the
right to build a subway down Broadway, from Forty-Second Street
to Union Square (Fourteenth Strect). The second application
requests a franchise to construct an elevated structure as part of
the rapid transit system from 13oth Street and Manhattan Street,
where there is a subway station, down to the Fort Lee (N. J.)
ferry,
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STRIKE ENDED AT DUBUQUE

The strike on the lines of the Union Electric Company, at
Dubuque, Ia., was ended June 23, having been on since May 6. A
tull account of the beginning of this strike was given in the STREET
Rammway Journar of May 3o. The main point at issue was the
demand of the strikers that none but union men be employed ; that
all new men Dbe required to join the union within thirty days of
the time when they were put on to practice, and that whenever
men were expelled from the union they should also be discharged
from the employ of the company. There was also a demand by
the employees for the reinstatement of three former employees, who
were officers of the union, who had been discharged some time
previous to the time that the demands of the strikers were first
presented. This demand, however, came after the first demands
were presented. The company, of course, refused to give the man-
agement of its employces over into the hands of a union, and in its
reply to the demands of the strikers, quoted the anthracite coal
commission, which, in its dectsion, allowed no discrimination be-
tween union and non-union men.

The strike was marked by severe rioting at various times, and
the local authorities were notably lax in preventing lawlessness
Men were brought in from outside to operate the cars, but there
were periods during which no cars were operated, because of the
entire lack of police protection and the great amount of mob vio-
lence. The rioting became so bad that at last the business men
held a meeting and made a formal demand of the Mayor for police
protection of the cars, so that the company could operate. The
Mayor told the company he would do all in his power to prevent
any acts of violence, and that afternoon the cars were started out
of the barns. This was the signal for even more severe rioting,
which the police and sheriff could not or did not stop. This led to
the calling out of the militia, and the local company was put on duty
at once. The rioting continued, and the company refused to operate
cars again until the arrival of more troops. The Governor would
not send any more, so the business men got together and circulated
@ petition for more companies of militia. With this the Governor
sent three companies to the city. The next day the cars were put
in operation, and more rioting followed. Then Governor Cum-
mins arrived on the scene, with Labor Commissioner Brigham, of
Towa, and President Urick, of the State Federation of Labor.

This was the beginning of a settlement, which was finally signed
at the rooms of the Dubuque Club, June 23. As one of the Dubuque
rapers mildly puts it, “the scttlement can hardly be called a com-
promise,” as it contains practically the same terms for -which
General Manager Dame stood out at the beginning of the con-
troversy. The company agrees not to discriminate against the
union, but it shall be free to engage or discharge its employees with
cut regard to membership or non-mcmbership in any organization.
Provisions are made for the appeal of grievances from the super-
intendent to higher officers of the company. The company is'to
provide free transportation for trainmen when not in uniform.
Any trainmen called for duty shall not receive less than five hours’
pay for any one day, regardless of the time actually employed.
This does not include the regular reports for duty of extra men
unless they are assigned to work. The company will recognize the
union to the extent of treating with its members either individually
or through a grievance comunittee, in the consideration of any differ-
ences which may in future arise between the company and its em-
rloyees belonging to the union. The three discharged men will not
be taken back, but will be given clearance cards, stating that their

services have been generally satisfactory.
.—Q’Q__

PEACE IN RICHMOND STRIKE

As a result of the strict enforcement of the law by the militia in
Richmond, no further disturbances have occurred, although on June
25 an incendiary attempt was made to destroy the Virginia Passen-
ger & Power Company’s trestle bridge on the Seven Pines road.
The company is operating cars on all its Riclunond lines under
military protection. The cars are being liberally patronized, and,
so far as Richmond is concerned, the strike seems to be a thing
of the past. Tt is feared, however, that there may be trouble in
Manchester if the company attempts to operate cars there, as the
police force is very small and the Mayor of Manchester sym-
rathizes with the strikers:

e A

OPENING OF BOSTON & WORCESTER ROAD

The first car of the new Boston & Worcester Street Railway to
run into Worcester entered that city on June 26, the occasion being
the trial trip and official tour of inspection of the Massachusetts
Railroad Commissioners. In a few days the line will be opened
{or traffic.
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NEW PUBLICATIONS

The Car Builder’s Dictionary. 1903 edition, 374 pages, 4971 illus-
trations. Published by thc Railroad Gazette, New York.
Price $5.00.

This book, which is compiled for the Master Car Builder's As-
sociation by Rodney Hitt, assistcd by Messrs. Wailt, of the New
York Central Railroad; Lentz, of the Lehigh Valley Railroad, and
Appleyard, of the New York, New Haven & Hartford Railroad,
has won its place as a necessity in the library of every master car
builder and those interested in the details of steam railway rolling
stock. The book has passed through four editions, viz., 1879, 1884,
1895 and 1903, and the present edition brings the definitions and
standards up-to-date, with the latest practice of the Master Car
Builders’ Association. Following the practice inaugurated in the
1805 ecdition, some space has been devoted to electric railway
rolling stock, and ten pages are given to car bodies, ten to motors,
controllers and multiple unit systems, and three to trucks. The
editors do not claim that this part of the book is at all complete,
but rccommend another work, devoted exclusively to this branch
of car building. The 1903 edition of the dictionary also includes
a new feature in a department of car shop machinery, in which
all of the principal tools used in repair shop practice are illus-
trated. Owing to the growing tendcncy toward unification in
steam and electric railway work the dictionary will be found very
useful to many eclectric railway car builders and master mechanics.

Die Betriebsmittel der Elektrischen Eisenbahnen. By LE. C.

Zehme. Published by C. W. Kreidel, Wiesbaden. 322 pages,
including 315 illustrations and 66 lithographed plates. Price,
27 marks.

This book, whose title would be expressed in English as Elec-
tric Car Appliances, has been compiled with a great deal of care,
and while most of the practice described is that followed on the
Continent, enough attention has been given to American and
English apparatus to make the work representatively interna-
tional. The author is the first, so far &3 we know, to devote an
entire book to this one subject, but has treated the theme with a
completeness which is praiseworthy. The book is not divided into
chapters, but the topics discussed, in their order, are trucks,
wheels, axles, car springs, brakes, sand and salt boxes, fenders,
car bodies, heaters, electric locomotives, electric motors, gearing,
controllers, multiple unit systems and trolleys. More attention
has been given to the mechanical side than to the electrical, as of
the 322 pages, only forty-four are devoted to motors, and of these
a large part of the space is given up to the mechanical features.
As an example, it might be said that nineteen lithographed pages
are given up to illustrating different types of trucks, eight good
sized plates to journal boxes, and nine to couplings. The book is
well printed and illustrated.

The New England Street Railway Club has just issued an elec-
tric railway guide called The Trolley Wayfinder. The guide gives
the distance, fare and time from Boston to. points touched by
trolley cars throughout New England, and also from Boston to
New York, and New York to Philadelphia. The price of this
cuide 1s 10 cents, mailed to buyer. Copies may be obtained by
addressing John T. Lane, Herald Building, Boston, Mass. ”

The publishers of the *‘Cassier’s Magazine” have just issued in
pamphlet form the article on the bonus system which appeared in
their machine shop number, published a few weeks ago. Of the
various methods of encouraging inereased production among work-
men, cspeeially i1 engineering works, no system has ever produced
such satisfactory results as some form of a bonus system, but a
bonus system without some method of imparting the necessary in-
formation both to the employer and the employee is not likely to
prove workable. This pamphlet discusses the system in detail, and

gives reproductions of the blanks used. It is sold for 10 cents.
e

L — —%$
HALF-FARE FOR CHILDREN

An opinion has been given by the corporation counsel, of Chi-
cago, that clevated railroad companies can be compelled by the
city to carry children under 12 years of age for half fare. Tt is
proposed to introduee an order in the Council that proccedings
be commeneced against any or all of the clevated railroad com-
panies if they decline to obey the law. The surface companies, on
demand of the Council, made an arrangement that two children
could travel for § cents, but that one child must pay 3 cents. The
surface lines, however, had once adopted the half-fare system, but
had dropped it several years ago. The clevated roads have al-
ways charged full fare. The order, if passed, will mecan a con-
siderable difference in the income of cach road. and may affect
the Union Loop. which gets a percentage of cach farc.
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KINGSTON’S PARKS

The Kingston Consolidated Railroad Company has just issued a
very interesting pamphlet descriptive of Kingston Point Park, with
a number of attractive views illustrating it. The pamphlet contains
a brief description of the spot itself, and relates some historical
incidents connected with its early days, which, of course, add to
the interest of visitors as well as to that of the residents of Kings-
ton who frequent this resort. The company furnishes an excellent
service and makes it possible for visitors to reach these points con
veniently and with comfort. Trolley lines run through the prin-
cipal streets of the city, and pass a number of very picturesque
points on the line to the park.

—.—"—

CHICAGO MAY LOWER VAN BUREN STREET RAILWAY
TUNNEL

The Tllinois Supreme Court has decided that the city of Chicago
may lower the Van Buren Strect tunnel in the interest of Chicago
River navigation. This decision is the result of a mandamus pe-
tition brought by the city to compel the West Chicago Street Rail-
way Company (Union Traction Company) to lower its Van Buren
Strect tunnel to a depth of 21 ft. In making this decision, the
court holds that even if the railway company should be compelled
to lower its tunnel its right to build tunnels, as authorized by its
charter, would not be taken away.

——— e
PERSONAL MENTION

MR, C. B. GREEN has been appointed trainmaster of the Co-
lumbus, Buckeye Lake & Newark Traction Company, succeeding
C. W. Hoisinton, who has resigned.

MR. M. J. LOFTUS, who rcsigned his position as general man-
ager of the Indianapolis & Martinville Rapid Transit Company,
has been appointed superintendent of the Columbus, Grove City
& Southwestern Railway Company.

MR. EDWIN C. FABER, at present general manager of the
Elgin, Aurora & Southern Traction Company, has been appoint-
ed to a similar position with the Aurora, Elgin & Chicago Rail-
way, succeeding Mr. Warren M. Bicknell, who goes with the
Lake Shore Elcetriec Railway. Mr. Faber will be sueceeded by
Mr. John T. Huntington, at present auditor of the Cincinnati, Day-
ton & Toledo Traction Company. Mr. Faber was formerly gen-
eral superintendent of the Cleveland Electric Railway Company
under Mr. Tra McCormick,

MR. D. A. BELDEN has resigned as general manager of the
Birmingham Railway, Light & Power Company, and has ac-
cepted a position as president of the New Hampshire Traction
Company. His headquarters will be at 50 Merrimack Street. in
Haverhill. The New Hampshire Traction Company is a holding
company for the following lines in Massachusetts and New Hamp-
shire: Exeter, Hampton & Amesbury Street Railway Company;
Hudson, Pelham & Salem Electric Railway Company; Haverhill
& South New Hampshire Street Railway Company; Lawrence
& Methuen Street Railway Company, and Lowell & Pelham
Street Railway Company.

T MR. GEORGE O. NAGLE, who, for some time, has been
connected with Stone & \Webster, with headquarters in Boston,
has been appointed to the position of general manager of the
Wheeling Traction Company, of Wheeling, W. Va. Mr. Nagle was
born in Milton, Pa., Dec. 31, 1868. He received his carly educa
tion in Lima, Ohio, moving to Chicago in 1886. Shortly after this
he entered the employ of the Chicago, Burlington & Quincy Rail-
road, first in the ticket auditor’s office, and later in the general
auditor’s office. In February, 1891, he entered the employ of the
Chicago City Railway Company as junior in the claim department,
Six months later he was promoted to the position of private secre-
tary to the superintendent, which place he held until appointed
superintendent, on Jan, 18, 1808. After Mr. Nagle resigned from
the Chicago City Company he became connccted with Stone &
Webster, of Boston, taking the position of manager of the Savan
nah Electric Company. which controls the lighting and street rail-
way properties of Savannah, Ga. Mr. Naglc remained at Savan-
nah as manager for several years. Early in the present year he
retired from the management of the Savannah company Lo take
general charge of the firm's Southeastern properties. Mr. C I
Flynn, who has been manager of the Wheeling system, is planning
o take a vacation for the next few months to look after some per-
sonal matters, but will engage in railway work again later in the
year.
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9,020 Rochester Ry_._....... s & ’()z‘ 8X,453| 48,062 40,301 24,749 15,642
7,154 |
24260 ‘ ‘
18,749 | (
|
|
1., May '03 66,584 38,329 28,2556 20,222 8,053
| SYRACUSE, N. Y. AS w202 57,169 32,558 25,211 19,025 6,186
| Syracuse R.T.Co__. _|10* 003 687,633 383,950 303,682 216,685 92,998
105 ¢ 02 632,420 349,466, 282,955 209,221f 73,734
o | |
|
o 1m., May'03 135416 70,726| 64,690 40,837 23,853
Tg!,;‘f,{;:,’};:; & Lt. Co. 1":‘ “Toge 117,006, 60,246) 56,750 37,851 18:905
5,102 A T 03 630,633 329,400 301,234f 200,935 100,208
1,393 by 02 602 288,224| 260,378 189,179 71,190
24,008
i
YOUNGSTOWN, O. l] m., May '03 41,397 *24,873
1,611 Youngstown - Sharon |4 " Apl. "0 161,955 ¥102,495
12,192 Ry. & Lt. Co_.........[12" Dec, "02 444,986| 214,972






