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The Philadelphia Subway

The opening of the Philadelphia Subway on Monday of this
week constitutes a most important step in the history of trans-
portation in that city. We doubt whether one person in 1000
among the inhabitants of Philadelphia has had any adequate
conception of either the extent of the work which has been

conducted under Market Street during the past two years or

the effect whieh the Philadelphia Subway must have upon the
development of the eity. Unlike the work on the first subway
seetions in New York, the Market Street tunnel was eonstructed
without serious interference with the surfaee of the street or
the traffie upon it. As a result of this method, whieh is also
being followed on the later sections of the New York Subway,
the general publie sees nothing exeept a few ineonspieuous
openings at occasional intervals for the removal of earth, until
the preparations are completed for the aetual transportation of
passengers. .

The effeet of the new tunnel on the transportation problem of
Philadelphia will be even a greater revelation to the citizens
than the appearance of the work itself. Street transportation
in Philadelphia, as in most of the other large cities in this
eountry, has passed through a elearly defined eyele, although
its eourse has been more marked in Philadelphia than else-
This
cycle eommeneed with the introduction and expansion of the

where on aeeount of the narrowness of most of the streets.

horse railway system until its earrying eapacity was practieally
reached, then followed the tremendous gain in both earrying
capaeity and speed through the introduction of eleetricity, and
finally the eongestion by cars and other vehieles of the main
arteries, until the speed of the electrie ears was reduced prae-
tieally to that during the former horse régime. In Philadelphia
the only solution to this problem was the subway, whieh, with
its four tracks, promises a praetically unlimited opportunity
for transportation development, east and west. It will be many
years before the eapaeity of the present tunnel is reached, and
by that time other subways built by the eompany will probably
parallel it, and still others will be supplying the need for north
and south travel.

Turning now from the transportation aspects of the Phila-
delphia Subway to its eonstruetional features, several radical
departures from similar systems clsewhere will be notieed.
The first of importanee is the elimination of all track ballast.
The local or outside tracks in the subway are laid in eonerete
on east-iron chairs, while the express tracks are on wooden
! So
far as we know this is the first time that the use of stone or

bloeks, which in turn rest on steel and eonerete stringers.

gravel ballast in underground work has heen abaudoned, and
the resulting advantages from: a sanitary standpoint are ob-
vious. It is the belief of the officials of the eompany that a
large proportion of the smell in a subway comes from the eol-
leetion on the stone ballast of various kinds of refuse, but par-
ticularly of iron dust from the wheels and brake-shoes. This
dust beeomes stieky and odorous through the drippings of oil
from the various bearings. The composition of this mixture
renders it almost impossible of removal in any way short of
the direct applieation of water with the assistance of a brush,
a method whieh is perfeetly feasible in the Philadelphia Sub-
way. Just what effeet this eonstruction will have upon the
noise in the subway eannot yet be determined, but the experi-

enee of the company with surface ear operation on a rigid
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concrete sub-construction seems to indicate that the noise will
It should
also be remembered that the express tracks are on what is prac-

not be appreciably greater than on a ballasted track.

tically a tie support.

In another feature the Philadelphia Subway represents an
mteresting departure from its predecessors, and that is in the
introduction of an extensive system of ventilation. Arrange-
ments have been made with owners of property along the route
by which stacks from 6o ft. to 300 ft. in height are used to ex-
haust air from the tunnel. At present it is thought that natural
draft will suffice, but this can be supplemented by exhaust fans
if necessary.

It is not possible to discuss to any extent the design of the
cars adopted for subway operation, as express trains will not
be in service for some time, and the side doors provided in
the cars will not be used at first. Nevertheless, this provision
for future station congestion will undoubtedly prove valuable
later, while the adoption of pneumatically-operated platform
doors gives added evidence to the efficiency of this method,
which was used first, as we remember it, on the Illinois Cen-
tral cars, and later on the Boston Elevated.

The Future of the American Street and Interurban Railway
Association
The Massachusetts Street Railway Association, which is one
of the leading, as well as one oi the oldest, among the State
street railway organizations of the country, held, on Dec. 13, a

g, which was devoted to a discussion of

most interesting meeting,

the future policy of the American Street and Interurban Rail-
way Association. The speakers of the evening were J. E.
Rugg, superintendent of surface transportation of the Boston
Elevated Railway Company, and W. Caryl Ely, president,
and Bernard V. Swenson, secretary and treasurer, of the
American Street and Interurban Railway Association. Mr.
Rugg gave some reminiscences of the first meeting of the
American Street Railway Association, of which he was one of
the organizers. The addresses of Messrs. Ely and Swenson
~were devoted to outlining the reasons for the reorganization of
the association at Philadelphia last fall, and to describing the
work which it proposes to do and the methods by which it
will be accomplished. A short article referring to the meet-
ing was published in the last issue, but the subject is one in
which so much interest is being felt at present that the ad-
dresses are printed at length elsewhere in this issue.

The history of the American Street Railway Association is
one of which no member need feel ashamed, but with the
change in methods which has attended the street railway in-

dustry since, the establishment of the association, and these

changes are described clearly in Mr. Ely’s address, its reor-.

ganization became a necessity. The first year of the life of
any association of this kind, which is dependent for support
upon the principle of co-operation among those engaged in the
same industry, must necessarily be a somewhat critical period.
Those who have followed closely the reasons which led up to
the organization of the American Street and Interurban Rail-
way Association and understand its plans for future work, are
To those
who are not as well acquainted with its purpose, the addresses
at Boston will prove most instructive.

satisfied that it is worthy of most hearty support.

The association requires during the year not only the sup-
port of the street and interurban railway companies, but also
of all individuals who are interested in the electric railway in-

dustry.  Under the new constitution, such persons can join
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as associate members. This is a departure from the former
plan, and for this reason may not he generally "understood.
Associate membership entitles a person to receive a copy of
the annual printed proceedings of the association, and this
privilege alone is worth the annual dues. There is no reason
why the association should not receive many applicants for
associate membership from officials and others who are con-
nected with companies which are active members of the asso-
ciation. The proceedings of the association will contain tech-
nical information of the highest value, and in a much more
complete and convenient form than the reports which appear
Such
a file of volumes should be invaluable to any man who is
engaging in the industry as a life’s work, even if associate

in the technical papers immediately after the meetings.

membership in the association did not carry any other priv-
ileges. President Ely anrmounced that he hoped that the asso-
ciate members would include 1000 persons before the close
of the association year, and when we consider the number,
both of those actively engaged and those indirectly interested,
in the industry, who ought to welcome the opportunity of ally-
ing themselves individually with the association, this estimate
appears extremely moderate.

Proportioning Car-Resistance Steps

When one considers what a small amount of trouble it is to
properly proportion the different steps of the resistance in the
motor circuit of a car, he wonders the more at the great num-
ber of cars that do not have their resistance leads'connected as
they should be. To the passenger the effect is very evident.
The car, instead of having a smooth acceleration, starts with
one or two jerks. If the car is traversing city streets where
the stops are frequent, this effect becomes very annoying, and
no doubt induces many to walk to their destination rather than
submit to the rough usage they know they will experience if
they board a car.

The effect on the motor and on the car in general is not so
evident, but could the percentage of repair costs for a year due
primarily to wrongly proportioned resistance steps be isolated,
the impression on the management would often result in more
attention being given to this small but important detail. The
effect on the electrical equipment could be shown in a rather
impressive manner by placing an ammeter in the motor cir-
cuit. On some cars, where practically all the resistance is cut
out on one point, the needle would indicate several times the
normal current. The excessive amount of current is a good
indication of the strain put on every part of the car, and where
this strain is several times that for which the car is built, or
several times that for which there is any occasion, it is no
wonder that there are numerous breakages of parts and loosen-
ing up of nuts. The working loose of these, of course, permits
the parts of the car body to loosen up, and in a year or two
what might have been a solid car is ready to be sold as a chil-
dren’s playhouse.” And all this is due to a little carelessness
about connecting resistance leads into their proper places.
Where all the resistances under a car are connected in series,
it is at the most not more than a one-hour job to disconnect
them and then connect them properly, and on a comparatively
large per cént of cars we believe such an hour would be well
spent. Besides the harm resulting to the equipment and dis-
comfort of the passengers due to the causes outlined, there is
always a good chance that the wheels will be started slipping
on the point that the jerk occurs, and this interferes with rapid
acceleration, necessary to good operation in large cities.
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D. C. Operation at Higher Voltages

The letters from Mr. Sprague and Mr. Mudge, published in
this issue, are interesting contributions to the knowledge whieh
we have on heavy electric railway work. Mr. Sprague, who
has long been known as an advocate of higher voltages for
direct-current operation, states unequivoeally that he is willing
to recommend under present conditions a working pressure,
even on a third rail, of not less than 1500 volts, and predicts
Mr. Mudge
has something to say about European practice with high-voit-

that even this is not the limit of d. ¢. operation.

age d. c. machines, and in referring to the New Haven order,
enters a mild protest against unwarranted enthusiasm over the
a. e. eommutating motor.

In certain respects there is just now a curious resemblance
in the traction field to the situation which existed in the light-
ing field fifteen years ago. Electrical engineers were then
divided into two camps, each well fortified and with its artillery
trained upon the other. It was war to the knife and no quarter
asked or given. The lines of attack and defense were laid out
then very much as now. The battle cry of the a. c. legions
was efficiency and economy in distribution, to which the d. c.
contingent responded by shouts for standard apparatus and
conservative methods. The conflict, at first fast and furious,
gradually merged into forays on the one side and a financially
fortified trocha for defense on the other, and has now devel-
oped into a condition wherc the field and economic limitations
of each system of distribution are pretty clearly recognized
by all.

It requires no great foresight to predict in the present case a
somewhat similar campaign, and it remains to be seen whether
the same parallel will apply to the final result. So far as the
New York, New Haven & Hartford Railroad case is concerned,
the real issue involves very much more weighty considerations
than the mere sale of a. ¢. locomotives on an unexpectedly large
scale, or a change of motive power on a large suburban divi-
sion. If these locomotives prove thoroughly successful from
an operative standpoint, direct-current operation on a large
scale will receive a serious check. Granted success with the
alternating motors, and the advantage of distribution lies so
far on the side of the alternating current that comparison is a
waste of good ink. It is not a question of distribution at 500
volts, or 1000 volts, or 1500 volts, but at 3ooo volts, or 10,000
volts, or 15,000 volts, together with the abolition of rotary con-
verter sub-stations, and all the losses and eomplications thereby
implied. We readily grant with our two correspondents that
the last word on direct-current voltages has not yet been said.
It may be perfectly feasible to build successful traction motors
on a large scale for the direct use of 1000 volts or 1500 volts.
At present they are not included in the standard apparatus
commercially available, and it must be proved, first, that they
ean be successfully constructed, and second, that they will be
as good and as cheap to maintain as either the a. c. or present
d. e. motors.

The question of distribution is all-important in the larger
field for electric traction. The key to the situation is high volt-
age on the working conductors, and whether this is attained by
direct or by alternating current is a matter altogether sub-
sidiary. At the present time the a. c. distribution has the best
of the contention on this score, for which reason it is being
If it proves feasible to distribute direct
current at very high voltage, as Mr. Sprague and Mr. Mudge

pushed to the front.

suggest, the advantage of so doing is not lightly to be put aside,
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since, unquestionably, commutation presents less difficulty in
Whether a
1500-volt d. ¢. motor will give better facilities for commutation

d. c. than in a. ¢. motors, other things being equal.

than a 3oo-volt or 500-volt a. ¢. motor is, however, quite another
question, which can be answered only by experience. Com-
mutation is admittedly the chief difficulty in a. c. traction mo-
tors, and experience with them has so far been too limited to
enable a proper judgment of the commutation matter to be
formed. This, indeed, is the essential thing to be demon-
strated in the case of the New York, New Haven & Hartford
locomotives. There are now enough a. e. roads in operation
to make it certain that in moderate sizes the motors perform
at least respectably well. But therc is a wide difference be-
ten

be-
for

tween commutation on a 30-hp motor and in one five or
times as large, the same sort of difference that exists as
tween a 5000-volt arc dynamo and onc of similar voltage
large current. In each case the question is not of theory, but
of fact, and the fact is to be determined by building the ma-
chines. This test is now soon to be applied, and then more will
be known about the matter.

Meanwhile d. e. traction has most assuredly not been fright-
ened from the field.

particularly the one for the line to Atlantic City, noted in our

The recent award of several contracts,

last issue, shows plainly enough that there is ample assurance
Granted that the
present d. c¢. apparatus can make a thorough operative and

of success with the means now at hand.

commercial success of the Atlantic City line, which no one is
disposed to dispute, there is no good reason for delaying the
1f the time
comes when it will pay to change the cquipment to the alter-

work for the sake of a possible future advantage.

nating type, the change will doubtless be made, and meanwhile
the road will be earning dividends. With the very great pres-
ent use of d. c. apparatus, the situation is certainly not one
that demands precipitate action, for, even granting the success
of the great experiment now under way, it will take a good
many years to work a complete revolution in methods, and
meanwhile the present apparatus will be earning the cost of its
own replacement. A road well equipped with the standard
apparatus of to-day is in position to give a good many years of
useful and profitable service, whatever turn affairs may pres-
ently take. It is in new work, the exploitation of a new field,
that the alternating-current motor, granted its success, will
find immediate and profitable application, just as the polyphase
system found its field in electric power transmission a decade
since, without to any considerable extent interfering with ex-
isting direct-current plants. The immediate effect of the a. c.
motor would be to fill a useful place of its own and to improve
d. c. practice. We see this plainly in the letters from Mr.
Mudge and from Mr. Sprague. The advent of a 1000-volt d. c.
system for traction would be a good thing in and of itself, quite
apart from its effect on a. c. railway work. So far as we can
see, the art will be greatly advanced, whatever the outcome.
Lf the a. c. motor is able to push its d. c. confrere up stairs, into
the region of economical working voltage, so much the better
for the railway business at large. What the practical railway
man wants is a cheaper and more efficient system of equipping
long lines than now exists. The particular kind of apparatus
by which the result is achieved is a matter of comparative in-
difference, for he will probably have to make considerable
changes in his equipment in any event. Therefore, he looks at
the present diseussion cheerfully and without fear of the final

result.

>
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THE OPENING OF THE PHILADELPHIA SUBWAY

On Monday, Dec. 18, the first section of the Philadelphia
Subway was officially opened by the operation of surface cars

DERRICKS ON SOUTH SIDE OF MARKET STREET AT FIFTEENTH
STREET LOOKING TOWARD CITY HALL

.
on a 3-minute schedule. These cars belong to one of the divi-
sions of surface cars which run out Market Street, and the
section of subway now in use ex-
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way will then be used by trolley cars as far east at the Nine-
teenth Street station, where the cars will cross over on to the
express tracks. They will then use these tracks to Fifteenth
Street.

On Dec. 16, the Saturday preceding the opening of the sub-
way, a number of prominent railway engineers and managers,
city officials and others interested in elevated and underground
traffic made an informal inspection of the subway. They were
the personal guests of John B. Parsons, president of the Phila-
delphia Rapid Transit Company, and about 300 were present.
The subway was entered at the Fifteenth Street and the Nine-
teenth Street stations. No attempt was made to run cars, as the
guests preferred to walk through the underground passage,
which was lighted by temporary fixtures as well as by the per-
manent lighting system of the tunnel. At 1 o’clock an elaborate
lunch was served at the Nineteenth Street station, which had
been temporarily enlarged by extending the platform over the
westbound track. On Sunday, Dec. 17, the Philadelphia Rapid
Transit Company extended a general invitation to the citizens
of Philadelphia to visit and inspect the subway, and more than
50,000 people took advantage of this opportunity. Many of
them walked the entire distance from Fifteenth Street to the
Schuylkill River. :

An extended account of the subway and elevated plans of the
Philadelphia Rapid Transit Company was published in the
Philadelphia convention section of the issue of the STREET
RaiLway JournaL for Sept. 23, 1905. As will be remembered,
the present completed subway section between Sixteenth Street
and the portal at Twenty-Third Street is a small portion only
of the proposed system. When completed there will be an
elevated railway from the Schuylkill River to Sixty-Third
Street. The subway is to be extended east around the
City Hall, and thence under Market Street to Water Street,
where it will emerge through a portal orr to an elevated struc-
ture which runs north on Water Street and east on Arch Street
to the Delaware River, and then south along the river front, a
distance of a little over ¥4 mile. This portion of the subway
will be double-tracked and is intended for express trains only.

tends under Market Street from
Fifteenth Street to the Schuylkill
River. After leaving the subway
the cars cross the river on the new
bridge erected by the Philadelphia
Rapid Transit Company, connecting
Philadelphia and West Philadelphia.

The subway is not entirely com-
pleted from Fifteenth Street west,
as there are to be four tracks, two
for express trains and two outside
for surface cars, which enter the
subway system at Thirtieth Street.
For the express service the company
will employ trains made up of all-
steel cars, which after crossing the
Schuylkill River will continue out
Market Street on an elevated rail-
way structure as far as Sixty-Third
Street.  The completion of the ele-
vated structure, however, has been
delayed by the strike in the building
trades, so that it will not be possible
to put the elevated trains in service

~
.

for some considerable time. It was
thought desirable, therefore, to
utilize the subway for surface cars
immediately and thus relieve that
portion of Market Street between Thirtieth Street and Fif-
teenth Street of part of its traffic. The local tracks in the sub-

VIEW TAKEN SEPT. 26, 1905, BEFORE TRACKS WERE LAID, SIIOWING REINFORCED
CONCRETE STRUTS BETWEEN COLUMNS

The two outer tracks in the subway, which are to be used by

the trolley cars, will branch off from the present subway at the
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City Hall and will make a loop through the business district lines of columns support the roof, which is designed to support.
via Walnut Street, Fifth Street and Arch Street. In this way the heaviest street traffic liable in any municipality. The roof
the trolley cars bound east from West Philadelphia will run on  is formed of concrete arches, supported on steel I-beams, 5 ft.
the south outside track in the present subway, and after making  apart, placed across the subway ; the side walls are of concrete,
the loop described will return west by the north outside track

. SUBWAY CONSTRUCTION
The subway structure on the present section has a width of

LOOKING UP AN EXPRESS TRACK. A THIRD RAIL WILL BE AMETHOD OF LAYING L<)(f.\Ij 'l'R;\(”]\t IN ’1"1{EX(‘I‘I’.‘ }\'III('I'I 1S
USED LATER INSTEAD OF THE OVERHEAD WIRE SHOWN AFTERWARD FILLED UP WITH CONCRETE

reinforced with steel rods, and the
floor 1s of concrete alone. Terra
cotta ducts, with manholes at fre-
quent intervals, are built in the south
wall, forming the conduits for the
cables conducting electricity for the
operation of the railway and light-
g the subway and stations. The

roof over its entire length is water-
proofed with asphaltic mastic, 1 in.
thick.  The side walls are water-
proofed where necessary with layers
of burlap, coated with a compound
consisting of the residuum from the
refining of petroleum.

The conditions as to undcrdrain-
age permitted the placing of sub-
drains below the floor of the sub-
way, by which any appreciable head
of water against the side walls is
prevented. This increased the dry-
ness of the structure and permitted
the omission of the waterproofing
on the parts of the side walls where
they have been made thick to pro-
mote facility of construction by the
adopted method.

The underdrains include two lines
of terra cotta pipe, one under each
outside track, with laterals passing

LOCAL TRACK BEFORE CONCRETE IS FILLED IN to the exterior of the side walls

every 50 ft. The main drains lead

48 ft. 6 ins, in the clear betwceen walls, and is 14 ft. 6 ins. high 1o a pump well at Twenty-Second Street, where the water is
in the clear, above the tops of the rails. Threce intermediatc  discharged into a sewer by clectrically-driven centrifugal pumps
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regulated automatically by floats.

The stations on the present sec-
tion are located at Fifteenth Street,
Nineteenth Street and at the east
end of the Schuylkill River Bridge,
near the line of Twenty-Fourth
Street. The latter station is de-
signed to make connection with
the Baltimore & Ohio Railroad sta-
tion, and, with the Fifteenth Street
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which forms the rest of the roadbed. They are then aligned
and the concrete is filled into the trench even with the top of
the head of the rail on the outside and with the lower part of
the head of the rail on the inside. In this way, if a rail has to
be replaced, it is only necessary to remove the concrete in the
trench. Sumps are provided in the local tracks at average
distances of 50 ft.

On the express tracks, except at cross-overs, the rails are
mounted directly on yellow pine blocks 6 ins. x 24 ins. x 10 ins.,
to which they are attached by clips and screw spikes. These
blocks are bolted to 12-in. channels, which are braced top aud
bottom at intervals by 15-in. channel braces. The longitudinal
channels are set in concrete, as shown in the section on the
opposite page. The sumps on the express track are placed 500
ft. apart. One rail of cach express track has been reserved
for block signaling. The other rail is bonded with a Mayer &
Englund protected bond, and the two return rails are cross-
bonded. The return circuit is then reinforced by a 2,500,000-
circ.-mil cable. The local track rails are laid with the standard
zinc joint of the Philadelphia Rapid Transit Company. The
rails for both tracks are go-Ib. A. S. C. E. standard.

OVERHEAD AND THIRD-RAIL CONSTRUCTION

As the local tracks are to be used by trolley cars they are
equipped with an overhead wire which is supported in a spe-
cial flexible suspension. This consists of two 2-in. x 9%-in. bars,
which were set in the concrete roof of the tunnel while the
latter was being built. To these bars are attached a 3-ft. 6-in.
x 6-in. x 3-in. yellow pine timber, to which the wrought-iron
brackets holding the flexible suspension are bolted. The double
pull-off, which holds the trolley wire, is of the usual type, with
two globe strain insulators, and is supported by a 5-16-in. steel
span wire connecting the two brackets mentioned. The usual
woodcn guard plank is carried on the yellow pine timber above
the trolley wire. A No. oooo grooved trolley wire is used, and
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VENTILATION

An interesting feature of the subway construction is the ar-
rangement for ventilation which has been provided at different
points.

Ventilation is secured not only by the openings into

VIEW DURING CONSTRUCTION NEAR PORTAL AT TWENTY-
THIRD STREET, SHOWING CONCRETE BULWARKS

the street at the different passcnger stations,
but also by special chambers which are con-
nected to stacks outside. Arrangements have
been made at the base of these stacks for the
installation of fans if necessary, but in most
cases it is thought that the natural draft will
be sufficient.  There are three of these stacks
on the scction now completed, viz., at Fifteenth
Strect, Nineteenth Street and Twenty-Second
Strcet.  Similar ventilation shafts will be con-
structed on private property on the section of
the subway which will next be opened, viz.,
that cast of Fiftecnth Street.
ROLLING STOCK

As already stated, the subway for the pres-
ent will be used by surface cars, but an order
for forty steel cars to be employed in express
service has been awarded the Pressed Steel
Car Company, which is now engaged on thcir
construction. A plan of the seating arrange-
ment of these cars will be published in an early
issue. The cars are provided with side doors
as well as end doors, although it is not the

CROSS-OVER NEAR NINETEENTH STREET STATION FROM EXPRESS
TRACKS TO LOCAL TRACKS

is held in a mechanical clip. A drawing of this suspension will
e published in an early issue of this paper.

The express tracks and elevated structure will be equipped
with a third-rail system. The type of third rail has not yet
been selected. At present the express tracks will be equipped
with the trolley system and will be used by the trolley cars
until the elevated structure is completed.

prescnt purposc of the company to utilize these
side doors. In case the traffic increases, how-
ever, so as to cause any considerable delay in
station stops, the seats will be removed and the
side doors will be used. The platform doors are arranged to
be opened pneumatically, as in the latest cars of the Boston
Elevated Railway Company.

ENGINEERING

The engincering for the Philadelphia Subway was conducted
directly by the cngincering department of the Philadelphia
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Rapid Transit Company, and was in direct charge of W. S.
Twining, chief engineer of the company. Mr. Twining’s prin-
cipal assistant m this work was C. M. Mills.

e
THE PHILADELPHIA & WESTERN RAILROAD

The Philadelphia & Western Railroad Company, about which
several items have appeared in recent issues, has now more
than 11 miles of road actually under construction, and all work
The route
As will be
seet, it extends from the termination of the Philadelphia Rapid
Transit's subway-elevated line, at Sixty-Third and Market
Streets, Philadelphia, to Devon Road, Strafford.

las heen carried out in a most substantial manner.
of the road is shown in the accompanying map.

Beginning
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The cars, which have been ordered from the St. Louis Car
Company, will be about 31 ft. in length, and will be equipped
with the multiple-unit control so that they may be operated in
trains.

The power house is being erected at a point along Cobb’s
Creek, 3 miles from the Philadelphia terminus. The equip-
ment has not yet arrived, but work on the building is pro-
gressing steadily.

The Philadelphia & \Western Railroad practically parallels
the Pennsylvania Railroad, being about 2 miles to the south
of Merion and Narberth, on the latter road. and less than a
mile from the Pennsylvania between Bryn Mawr and Straf-
ford: Each town is passed through in the southern part, which
is most built up and furthest from the steam railroad, until
‘Wayne is reached, where the Philadelphia & \Vestern runs
along the high ridge to the south of the town, while the Penn-.

at the end of the Rapid Transit Company's line, and extending ' sylvania runs through the geographical center. The new line,
westward, the grading is completed practically for about 6  though, goes through a very desirable part, and, it is
miles. Grade crossings have been avoided, and there is a large  thought, will assist greatly to build up the heights.
e Although no preparations
Map Showing Line of | have been made as yet to ex-
Philadelpia and stern .
N fee e e tend the construction beyond
— traffor Scale of Mil ot
| By, bt e g L e Strafford, the original char-
S e i —— s 0 , .
/@(m*‘ Devon Sthavids [, Heavy black line reprosent scetion ter gives the company the
Villa Nova o‘o under construction ’
| prilantionia N right to extend to Parkes-
c@*‘m"f burg, 44 miles out of Phila-
[ - Brynmawt " . 1 . D
Fictiurd % delphia. passing through De-

o, Haverford
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\\‘_/—
/\/’V ynnewood
5

0 Wyiila

Coopertown
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| von, near
Duffryn

Berwyn, Paoli,
Mawr, Malvern,
II West Chester, Downingtown,
|} Coatesville and Pomeroy.
‘ There is an electric railway
| in operation between West
Chester and Downingtown,
and another between Coates-
ville, Pomeroy and Parkes-
burg, but they would not
form a part of the Philadel-
phia & Western, as their

CITY HALL

J

MADP SHOWING ROUTE AND TERRITORY OF T’HE PHILADELPHTA & WESTERN RAILROAD

number of heavy fills and deep cuts.  All the culverts and
bridge abutments are of concrete. Between Bryn Mawr and
Villa Nuova, the company is building a steel bridge 4oo ft. in
length and 62 ft. above the small stream crossed.
ing the west branch of the Ithan Creek on a fill and bridge 30
it. in height, the road will run through a cut nearly a mile
ong and terminating on West Wayne Avenue, in Wayne. The
ast 500 ft. of this is through solid rock. Grading is being
done for a loop at Strafford, which is the furthest point that

After cross-

1
i
i

cars will be run at the opening, and this will doubtless be the
terminus of one-half the suburban service for some years to
come.

All the grading is being done for a double track throughout
the 11 miles, and several side-tracks are planned at inter-
mediate points. The heaviest grade will approximate per
Other grades

2.5
cent, but this will be for a short distance only.
will run from o.5 per cent to 1.5 per cent, with some nearly
The country itself is hilly,
rising from tidewater at Philadelphia to about goo ft. at Wayne
and 43560 ftr. at Malvern, 21 miles out. The curves will run
largely at 1 deg. and 2 degs., with a few 3-deg. and 4-deg.
All of them will be safe for
1 continuous speed of from 535 m.p.h. to 60 m.p.h., and most of
the road will be good for 70 m.p.h. or 75 m.p.h.

Both tracks will be of 8o-1b. A. S. C. E. section rail, laid on
6-ft. x 8-in. x 8-in. ties on stone ballast. The third rail is of
an inverted U-shape. Tt weighs 40 Ibs. to the vard, and is laid
in sections 30 ft. long.

level track for short distances.

curves, and a very few Sharl)tjr.

grades and curves would not
permit, and they have only
street railway charters, while the Pennsylvania & Western has
a steam railroad charter. :

With a population of about 12,000 within 1 niile of its line,
hetween Philadelphia city line and Strafford. and a competitor
tunning 116 loaded local trains (not mentioning nearly fifty
more through express trains not stopping within the suburban
territory mentioned), the Philadelphia & Western will have an
excellent chance to show whether it can divert a huge slice of
the Pennsylvama’s business or whether it can increase the
already abnormal traffic to still greater proportions.

*e— —

CLEVELAND CHAMBER OF COMMERCE COMMITTEE ASKS FOR
SECRET HEARINGS ON FRANCHISE RENEWAL QUESTION

The Chamber of Commerce Committee of Cleveland, ap-
pointed to investigate and work out the franchise renewal prob-
lem, has declined to accede to the suggestion made by Mayor
Johnson and President Horace Andrews, of the company. that
the investigations and deliberations be made in public. The
committee helieves it can best bring out the facts in detail if
the parties giving information were free from the embarrass-
ment that an open session would involve. The committee will
receive and consider written communications from parties in-
terested, and it will make an exhaustive study of statistics from
all possible sources. It is the intention of the committee, how-
ever, to give out from time to time such information as is
deemed advisable and practical.
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A NEW AND HIGHER STANDARD OF D. C. OPERATION

New York, Dec. 14, 1903.
Eprtors STREET RAILWAY JOURNAL:

The hope of extended electric equipment and operation on
the main lines of trunk railways, as distinguished from special
problems such as terminals, tunnels and congested sections,
lies not alone in the possibility of increased traffic or economy
of operation, but in such limitation of capital investment as
will keep the burden of interest account measurably below the
savings effected.

A vital element in this investment is, of course, that relating
to. sub-stations and conductors. As to the latter, it is evident
that greatly increased potentials arc necessary to keep down
their size, or with any given cost of conductor per mile to in-
crease the distance between sub-stations, with resultant less
aggregate investment in them and higher economy in opera-
tion. These are common requirements, no matter whether
alternating or direct currents are used. The bearing of the in-
crease of potential upon the problem is quite evident from a
consideration of the following general facts: When the traffic
increases directly as the mileage, the distance between sub-
stations, with any given loss and size of working conductor,
will increase directly as the increase of working potential; on
the other hand. so long as the train load between sub-stations
is not increased, this distance will increase as the square of the
potential; but taking the average of service conditions on a
trunk line, the allowable increase in sub-station distance will
lie between these extremes. To illustrate: Doubling the work-
ing potential would probably on an average allow trebling the
sub-station distances, and trebling the potential would very
likely allow an increase to, say, five times in distance.

To meet the various economic requirements, and proceeding
on the assumption that 500 volts to 6oo volts is the limiting
standard for d. c. operation, the principal energies of many
engineers and manufacturing companies have of late been de-
voted to operation by alternating currents, with varying de-
grees of success as applied to railroads, with the abandonment
of third-rail construction and adoption of a special type of
overhcad contact. These developments have resulted in a
variety of designs for both polyphase and single-phase motors.
and considerable divergence in views as to potentials. fre-
quency and mode of construction and operation where the sin-
gle-phase has been adopted.

It is not my purpose at present to enter into a discussion as
to the comparative merits of the various svstems, all of which
have their field of usefulness.
keenly alive to the economic bearing of increased potentials,
however obtained, but also mindful of certain practical fea-
tures which must be considered in connection with them. I
believe, however, that where alternating-current motor opera-
tion, with overhead construction. is adopted, there is little
reason for halting at any moderate limit, but that such poten-
tial should be used as mayv be necessary, all things considered,
to get a reasonably full measure of the possible econorny of

I have long adwocated, and am

investment.

On the other hand, T have frequently pointed out that the
limits of d. ¢. operation are by no means reached, and that 00
volts or 600 volts was an arbitrary standard which present
possibilities in construction of apparatus no longer warranted
maintaining when leaving the field of tramways to take up the
consideration of trunk line applications.

The time has now come, T think, in view of the develop-
ments which are taking place on the terminals of the roads
entering New York City, the interest which railway officials
are taking in the subject, and especially because of the various
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claims which are from time to time made, when equipment
engineers, in considering the practical application of electricity
to the more serious problems of railway operation, shall have

.as a choice the possibilities of higher limits in d. ¢. as well as

in a. c. operation.

To that end T beg, therefore, to announce that if in any
case, after considering the various kinds of equipment possible,
it should seem from an analysis of all elements entering into
the problem that a comparatively high potential d. c. equip-
ment would produce the best net results, T am prepared to en-
gineer and carry to a successful conclusion a d. c. installation
at a working pressure, even on a third rail, of not less than
1300 volts, which is at least two and a half times that ordinarily
used.

I believe that it may be admitted that, although oftentimes
having taken a somewhat radical and advanced position in
electric railway matters, I have never made a public proposal
which T have not been ready when called upon to carry out,
and should conditions arise warranting an equipment such as
is proposed, I propose to establish a new and necessary com-
parative standard in equipment possibilities. And T venture
further to afirm that 1500 volts is not the limit of practical
d. c. operation, Frank J. SPRAGUE.

— RN

THE NEW YORK CENTRAL-NEW HAVEN SITUATION

New York, Dec. 14, 1905.
EpITors STREET RAILWAY JOURNAL:

The decision of the New York, New Haven & Hartford Rail-
road to use a. c.-d. c. locomotives must, in the light of present
single-phase development, be regarded as a decidedly experi-
mental undertaking. The advocates of the single-phase system
are naturally very enthusiastic in attempting to settle at a
single stroke a problem which has been in course of evolution
for almost a decade, and which has been brought nearer a solu-
tion by the advent of a commercial single-phase motor.

The words of warning sounded by a distinguished railway
engineer are of more than ordinary interest and should re-
ceive careful consideration, as it seldom happens, in prob-
leims of this magnitude where a distinet change in existing
methods is decided upon, that men of such recognized abil-,
ity care to have their opinions made public, unless it is after
some substantial results have been obtained. The only object
of these few lines is to call attention to the non-committal re-
plies to the article appearing in your issue of Oct. 21, and sent
as answers to such specific charges as are made in this article,
by those who are in possession of the facts in the case, and who
are able to throw some light upon the factors which led to this
probably epoch-making decision. .

It is well known that direct currents have certain himitations
compared with alternating currents, but the tendency of late
seems to exaggerate these features to such an extent, and espe-
cially in problems of this nature, that those not intimately ac-
quainted with the facts are led to believe that these limitations
are of such a vital character as to positively and finally decide
in favor of alternating current were suitable equipment appa-
atus of this latter tvpe always available. This impression is
not only absolutely false in a great many cases, but it would
have a very detrimental effect upon the future development of
the direct-current system unless the enthusiasm of the reform-
ers is not occasionally moderated by opinions of older heads
who have been through the mill and know full well that rational
development along most lines of great commercial activity is
naturally slow if it is to renfain healthy.

There is no doubt that alternating current will play a most
important part in the great problem of the electrification of
steam roads, but it is quite worth our time to remember that
any system capable of being so rapidly developed to the im-
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portance of the present d. c. system, must have inherent virtues
which are not going to die as easily as some of its apparent
enemies seem to think.

That the direct-current system has reached or is anywhere
near its final state of development, no conscientious engineer
would prophesy, and just at this time, when we are being pre-
sented with results and tests of 1500-volt d. ¢. railway motors
and rumors of 7oo-mile d. c. transmission projects, it would
seem rather premature to consider 500 volts as either the
standard or the limit.

The future of direct-current railway work should not be
judged by its present development, as some of us are in the
habit of doing, and the apparatus which is now supplied for
500-600 volts should only be considered as a stepping stone to
the higher and more efficient pressures which are gradually
coming into use. It is now practically possible to furnish re-
liable direct-current railway apparatus for twice this voltage,
and with proper attention to the proportions and material of
the magnetic circuit in the motors and the insulation and dis-
position of the controlling apparatus, no reason exists, what-
ever, why the advantages of high voltages should not be utilized
in this system as they are in the alternating system.

Through recent applications and inventions the flexibility
of the d. c. motor has been greatly increased. Commutation in
direct-current Circuits can be better and more easily taken care
of than in alternating-current circuits, and the sensitive motor
magnetic circuit when laminated throughout, combined with
the practical application of the inter-pole with its enormous
speed variations under good commutating conditions, suggest
methods of control which would almost, if not entirely, elimi-
nate the inefficient resistances now used in d. c. railway prac-
tice, and, even with these few modifications, the efficiency and
flexibility of the present system would be greatly increased.

It is difficult to find a reasonable cause just why the im-
pression exists that the development of the direct current in
railway work is at or near the stopping point, and it is gratify-
ing to see that the principal European electrical companies do
not share in our skepticism as to the value of the direct-current
system, but are ready to furnish apparatus for twice and, in
some instances, three times the pressure some of us consider
the limit. While the results of these new types of locomotives
are anxiously being awaited, it appears to me that now is an
excellent opportunity for those who are more or less acquainted
with the facts relating to their choice, as well as those who are
acquainted with both the a. ¢. and d. c. side of the situation, to
register their opinions and save their feelings for some other
CrarreEs A. MUDGE.

L ey
THE DESIGN OF INTERURBAN CARS

time.

SHEBOYGAN LIGHT, POWER & RAILWAY COMPANY
Sheboygan, Wis., Dec. 11, Igo5.
EpiTors STREET RAILWAY JOURNAL:

The criticisms of the interurban car suggested by the writer
in the Nov. 18 issue should prove to be of interest, and the
writer is under obligations to the gentlemen who have been
kind enough to discuss the matter. Mr. Bacon, in his com-
munication, shows clearly that he had in mind a suburban car,
while Mr. Giffen apparently had an interurban car in mind,
but overlooked the fact that the car is proposed not for a road
operating out of a large city, but for an interurban road having
to travel a long distance between cities of moderate size, under
which conditions there rarely occurs as much crowding as
exists in suburban traffic.

The fact that nothing more serious could be charged against
the design of the car than the rather trivial objections which
are mentioned in both the communications, forms a strong
recommendation for the plan suggested. A summary of the
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objections contained in the communications, as well as in your
editorials, are as follows:

1. The difficulty of collecting fares.

2. Obstruction of view ahead.

3. Isolation of compartment.

4. Width of aisle.

All of the objections mentioned may be catalogued under
one or another of these heads, and it may be of interest at this
time to your readers to have another view of the situation:

1. In the collection of fares it should not be necessary for
the conductor to enter the smoking compartment at all. Two
or three hand holes in the partitien will permit of the con-
ductor collecting all fares in the smoking compartment without
actually entering it. Mr. Bacon mentions the difficulty of col-
lecting fares on the zone system, and thereby proves what has
been referred to above, that he had in mind a car for suburban
rather than interurban service.

2. The writer has not been aware of the fact that interurban
cars have been constructed on any considerable scale with the
object of giving a view ahead. As a matter of fact, the loca-
tion of baggage and smoking compartments at the front end,
and the location of heaters in the motorman’s vestibule, are not
particularly conducive to an uninterrupted view ahead, and
the plan suggested in your issue of Nov. 18 has at least the
merit that it gives half the car a clear and interrupted view,
if that has any commercial value, which seems to be open to
doubt.

3. The isolation of the compartment may no doubt be.the
cause of some neglect, and will require increased vigilance to
keep it clean. As Mr. Giffen points out, if there is such neg-
lect, then at least the location of the smoking compartment,
in the proposed manner, has the merit of hiding the debris
from the view of the more sensitive class of passengers. One
of the objections named is referred to as the “cramped” posi-
tion of the passenger in this compartment. In this connection
it is curious to note that the plan as shown actually provides
more room for the passenger’s feet than he would have in a
transverse seat, and such an objection, therefore, presupposes
a too hasty comprehension of the design.

4. The fact that the aisle is not actually narrower than it
would be without these compartments does not clear this form
of design from the charges made against it, and it must be
admitted that this design is weak in that regard, but it is so
only on account of the fact, as Mr. Giffen points out, that in a
loaded car a standing passenger may temporarily crowd be-
tween two seats. It is again apparent that this objection is
more formidable on a suburban car than on an interurban car.
The latter are not nearly as often crowded as the former, and
the slight disadvantage of a narrow aisle, it seems to the writer,
is very largely overbalanced by the convenience of the plan
under normal operating conditions.

The objection referring to the inaudibility of the conductor’s
voice when calling streets, etc., may possibly be classified under
this head. This objection is also made from the suburban
standpoint, which can have little bearing in this case. The
fact is that in city or suburban operation, the conductor, as a
rule, pronounces the names of streets as if he were preoccupied
in the mastication of a hot potato. In interurban service it is
very rare indeed that a conductor is obliged to call the name
of a stopping point. In the country the destinations are known
to him, and in the city the calling of streets is occasionally at-
tempted, but is quite useless, particularly if the man is a
graduate from city or suburban service.

The writer is informed that there is a road at present con-
templating the construction of cars along the lines similar to
those proposed in the issue of Nov. 18. When these cars go
into service the time will be ripe for a further discussion of
the pros and cons of the question.

ErNEST GONZENBACH.
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THE POLICY AND AIMS OF THE AMERICAN STREET
INTERURBAN ASSOCIATION

A short account was published in the last issue of this paper
of the December meeting and banquet, last week, of the Massa-
chusetts Street Railway Association, at which the subject of the
addresses of the evening was the future of the American Street
and Interurban Railway Association and the reasons which
lead up to its organization. The speakers of the evening were
J. E. Rugg, of the Boston Elevated Railway Company, who
described the first meeting of the American Street Railway
Association; Mr. Ely and Mr. Swenson. The date at which the
last issue went to press precluded an extended report of these
addresses, but in view of the general interest which attaches to
the topic discussed, the remarks of the different speakers are
given below:

MR. RUGG’S REMARKS

Twenty-three years ago to-night the first banquet of the
American Street Railway Association was held, and twenty-
three years ago to-day the constitution and by-laws of the asso-
ciation were adopted. It was a small beginning. If I recollect
aright, one table accommodated all that were present at the

banquet and a smaller hall than this accommodated all who at- -

tended. I suppose you are somewhat familiar with what caused
or brought about this association, but perhaps it would not be
out of place for me to say in a few words what I know about
it. In the autumn of 1882, in September, a self-appointed com-
mittee of three (of which I was one) arranged for a vacation
trip to go through some of the Western States and meet our
friends in the street railway business. We went to Buffalo,
where we met Henry M. Watson and S. S. Spaulding. We
also stopped at Cleveland, Chicago, Louisville and Cincinnati,
but there was no real object in our visit, except pleasure and
association. The association was found to be pleasant, as we
were all engaged in the same business, and after we got back
it was arranged through correspondence that there should be
an attempt made to form an organization. Mr. Littell, of Louis-
ville, issued a circular over his own name to all the street rail-
way companies in the country, asking them, if they favored
the project, to communicate with myself in Boston. I was then
superintendent of the Highland Street Railway and had been
for ten years. Whenever these men came to Boston it was my
pleasure to meet them and make their acquaintance, and it was
thought perhaps it would be well for them to communicate
their responses to me.

As soon as the circular was sent out there was quite a gen-
eral response. Acknowledgments were received from perhaps
a hundred gentlemen, managers of street railways from Mon-
treal to New Orleans, and a very large proportion favored the
scheme. There were only perhaps six out of all to whom letters
were sent who did not favor it. It was decided that I should
issue a call for a convention to be held at Young's Hotel on
Dec. 12, 1882. The call was not issued until about two weeks
before that date, and I know it was pretty close connection to
get notice to New Orleans and back again before the conven-
tion was called. But the response was general, and we had a
pleasant meeting of earnest men, working for the good of the
business, and I think the constitution and by-laws which were
adopted stand to-day. They were carefully considered and
fully discussed in a two days’ session.

That was the beginning, and you know what the result has
been. The association has been growing; it has met the ap-
proval of street railway managers generally throughout the
country, and to-day it is a strong body, officered by very strong
and able men: but I want to say that no matter how strong and
able the men are who are its officers to-day, or those of its suc-
cessor, because it has followed the custom of most of the rail-
roads that were in the formation, and absorbed and consoli-
dated with other associations and made itself stronger and
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. larger, there are no more able men to-day, no more earnest
men in the official positions than were at that time placed at
the head of the association. I am not speaking for myself, be-
cause I was not one. I was simply a helper; a pusher, trying to
induce others; but these men who came to the front were much
stronger and much abler men than I could ever hope to be.
There were William H. Hazzard, H. H. Littell, Henry M. Wat-
son and many others whose names I do not recall, but they are
on record, and what they did and their success are on record
as well.

I would like to be able to talk longer and say more, but there

are other speakers to come. All I can say is that I am very
glad to be here to-night and to meet so many men in the busi-
ness which I have followed all my life and for which I have

a great deal of regard. I feel that it takes the best men in the

community to attend successfully to the business of public

transportation. [ wish to thank you for the opportunity and to
wish the new association all possible success, and hope it may
live long and prosper.

MR. ELY’'S ADDRESS

I was greatly pleased to receive your invitation to be present
here to-night, because it gave me an opportunity, in the first
place, of meeting you all; in the second place, to observe your
association and its membership; and, in the third place, to say
something relating to the American Association, concerning
which much has been done in the last two or three years, but
about which something may yet remain to be explained and
made clear to the satisfaction of all. It is a curious thing, a
singular coincidence, that the American Association should
have been born twenty-three years ago in this very building.
on a Wednesday, and on the same day of the month, and that
the coincidence should have been lost sight of, and not had in
mind in the fixing of the date of this particular meeting.

At the risk of wearying you, I have felt that it would be well
to take a running glance at the American Association and its
history. Originating here, as has been described by Mr. Rugg,
it seems to me we all ought to congratulate ourselves, and to
unite in congratulating Mr. Rugg that he should be here upon
this occasion, to stand in loco parentis, as it were, to the Ameri-
can Association at this time. It seems from an examination
of the papers that the two documents upon which the organi-
ation was founded were a tetter which was in the form of a call
signed by H. H. Littell, at that time superintendent of the
Louisville City Railroad Company, and the acceptance, which
was signed by Mr. Rugg, in fixing the date, in his capacity as
superintendent of one of the Boston railways. In Mr. Littell’s
letter the statement of the purposes of the meeting which was
called is as follows: “The formation of an association based
upon well established principles governing similar organiza-
tions, the ideaof which shall be the promotion and advancement
of knowledge, scientific and practical, in all matters relating to
the construction, equipment and management of street rail-
ways, the establishment and maintenance of a spirit of frater-
nity among the members of the association by social inter-
course, friendly interchange of information and ideas, to the
end that the best service may be obtained at the lowest possible
cost.” :

Among those actively associated with Mr. Littell in the
fundamental work of the organization were Mr. Rugg. D. T
Longstreet, Thomas Lowry, Walter A. Jones, George B. Ker-
per. Henry M. Watson and Tom L. Johnson. In response to
the call, which was issued by Mr. Littell, and the subsequent
letter of Mr. Rugg, the meecting was held at this hotel on Dec.
12. It was called to order by Mr. Littell, and the Hon. Moody
Merrill, president of the Highland Street Railway Company.
of Boston, was elected chairman. Messrs. Wondworth, of
Rochester. and Clege, of Dayton, Ohio, were chosen as secre-
taries. On the following day the constitution and by-laws
were adopted, and on that day, Dec. 13, the first meeting of the
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The officers chosen were: President,
['1. H. Littell, of Louisville; first vice-president, \WWm. H. Haz-
zard, of Brobklyn; second vice-president, Calvin A. Richards, of
Boston; third vice-president, George B. Kerper, of Cincinnati;
secretary and treasurer, William J. Richardson, of Brooklyn;
executive committee, Julius S. Walsh, of St. Louis; Charles
Cleminshaw, of Troy; Thomas Lowry, of Minneapolis; James
K. Lake, of Chicago, and D. F. Longstreet, of Providence. I
mention these names partly for the reason that so many ‘of
them have been so prominent in the street railway world from
that time to this.

Coming to the objects of the association, they were defined
in the constitution and by-laws as follows: *“The acquisition
of experimental, statistical and scientific knowledge relating to
the construction and operation of street railways, and the dif-
fusion of this knowledge among the members of the associa-
tion, with the view of increasing the accommodation of pas-
sengers, improving the service and reducing its cost; the es-
tablishment and maintenance of a spirit of fraternity among
the members of the association by social intercourse and en-
couragement of cordial and friendly relations between the
rcads and the public.” The general scheme of the work of
the association was the holding of an annual convention, at
which reports of spceial committees were presented and papers
were read and discussed. With the exception of the work of
the special committees and the work of the secretary inci-
dental to the printing and distribution of the proceedings, the
entire work of the organization was performed at the annual
conventions. In the early days of the association, a good deal
of important work was done by the special committees, but
as the time went on the special committees became fewer in
number, and the work accomplished by them (except in cer-
tain notworthy instances, which constituted marked excep-

association was held.

tions) grew less and less, and in the last few years very little
of that work was done. So that, aside from the work done at
the conventions and the work which was performed by the
secretary and treasurer in collecting dues and assigning space
to the manufacturers for their exhibits at the annual meetings,
there was very little work done by the organization itself.

The association, during the time the special committees were
active, devoted considerable attention to technical problems,
such as questions of taxation, franchise rights, insurance, cor-
porate control, patent suits, damage claims, municipal owner-
ship, and other problems which were important, and from time
to time were confronting the street railway interests. The
association started with 31 members, grew in three years to a
membership of 123, and by 1892 the membership had increased
to 201. In 1893, 1814 and 18935 there were times of financial
stress. and there was for some reason a lack of interest in the
association, and the membership fell off, until in 18935 and 1895
very heroic measures were taken to rescue the association from
what appeared to be danger of failure. From that time, with-
in a few years after 1893, there was a considerable increase in
membership, up to about 200 members, and with some slight
variations the membership has been held at about that figure
down to the present time. Unquestionably, it would have been
very considerably increased had it not been for the consolida-
tion of a great many companies in the great corporations which
have been formed, in each of which several companies have
heen comhbined.

During the past ten years of the association the duties of
secretary and treasurer, and the performance of the work that
was associated therewith, have been very faithfully adminis-
tered by Thomas C. Penington, treasurer of the Chicago City
Railwayv, and the financial condition of the association has
been good.

About the year 1893 the exhibit of the manufacturers of me-
chanical appliances pertaining to the business, which for some
time had Dbeen assuming form, became the distinctive feature
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of the annual assemblages. This exhibit grew in size, until
finally it became one of the most important features of the an-
nual meeting. It became of great importance to the association
for the further reason that the practice grew up of permitting
the association to allot to the manufacturers space for their
exhibits in the exhibit halls and to charge the manufacturers
for that privilege. From that practice came quite a large part
of the financial support of the association. Coupled with this
growth of the manufacturers’ exhibits, indeed, antedating it,
there became established the custom of locating the conven-
tions of the association in cities to which it was invited by the
officers (quite often the president) of some one or more of the
street railway companies of the particular city. With that
“practice there grew up that of responding to the compliment
by making some popular street railway official in the city
wherein the convention was held the president of the associa-
tion for the following year. Possibly that had something to
do with the fact that invitations were for some years frequent
and casily obtained. But there came a time when, on account
of the large number of persons attending the conventions
(which brought, many times, several thousand) the burden of
entertainment of the association on the part of the local com-
‘panies hecame very, very onerous, amounting in those last
vears to many thousands of dollars; so that it came to pass that
the compliment which was paid in return for the entertainment
did not scem to counterbalance the expense involved, and the
invitations about three years ago ceased entirely.

The dues which were paid by the companies for membership
in the association were small, and the financial support was
derived, as you have seen, largely from the sale of the space in
the exhibit hall to the manufacturers and from the amounts
contributed by the local companies toward the annual expenses
of the conventions. When the invitations ceased, the last-named
source of revenue ceased entirely, and then there was a feel-
ing that the work of the association could not be prosecuted
on a dignified and proper plane if the association were to be-
come almost solely dependent upon the kindness and mag-
nanimity and benevolent assistance, if you please, of the manu-
facturers' association, or the manufacturers themselves, be-
cause until two vears ago there had been no association be-
tween the manufacturers. In the meantime there had been
organized some eight years ago an association of street railway
accountants known as the Street Railway Accountants’ Asso-
ciation of America. That association had members largely
composed of the auditors of the various companies throughout
the country, and it devolved upon the different companies some
additional expense, and the loss of the time of those who at-
tended those conventions, for a period, during each year. Soon
after therc came other subsidiary associations. Two of them
being formed and others in sight, that matter assumed a phase
that was verv important to the companies. This association
had arrived at the point where it had its own expenses to pay;
it had no place of meeting upon invitation in sight: it had the
subsidiary organizations and associations to care for, and it
became apparent to those who had been engaged actively in
carrying on the orgdnization, and who had happened to be
placed in those positions by reason of election (possibly not of
their own sceking) at the conventions from year to vear, that
something had to he done about reforming the method of
work and of financing the organization, or the association
might possibly find it necessary to discontinue the greater part
of its work, or possibly be abandoned.

At that juncture it was decided to hold the convention at
Saratoga Springs, and that the association should at that meet-
ing hold its expenses down to the lowest notch, and defray
all of the expenses except such portion as might be derived
from the manufacturers. That was the last convention at
which the association made any charge for the space allotted
to the manufacturers’ exhibit. .\t that convention the ques-
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tion of reformation, reorganization, change in the lines of work
and method of carrying on the work of the organization was
very exhaustively canvassed, considered and agitated, and it
was determined that it would be better, more dignified, more
conducive to the attainment of proper results, if the manufac-
turers should be formed into an association whose duties and
objects it should be to install and defray all the expenses of
the annual exhibit, and to divorce that source of revenue
from the association, and leave the association to care for it-
self and stand upon its own bottom in a dignified and proper
way. That decision was arrived at as the common judgment
and opinion of those who were present, upon consultation with
many important men who were absent from that convention.

It happened that at that juncture I was chosen president of
the association. I assure you that instead of having been
voluntarily instrumental in this matter, it came upon me like
a thief in the dark, and I was pressed into a service that has
taken a great amount of time, and of the magnitude of which
I had absolutely no conception at that time. It is no fad of
mine; it is no fad of the men who have composed the executive
committees during the last three years. An immense amount
of painstaking and self-sacrificing work has been done by those
gentlemen throughout 'the year, for the purpose of endeavor-
ing to put that association where it belongs, in the first posi-
tion among the technical societies of this country, and of the
world.

Those gentlemen at Saratoga who took charge of the move-
ment for the organization of a manufacturers’ association
worked hand in hand and shoulder to shoulder with the offi-
cers of the American Street Railway Association, and builded
so well that the exhibit which has just been held at the Phila-
delphia convention deserved to rank almost as an exposition.
Certainly, it did deserve to rank as an exposition of the appli-
ances that are used in the street railway industry. It was most
creditable®o all concerned, and also to this association. At
St. Louis there was no exhibit by the manufacturers. It was
not deemed necessary that there should be, but the St. Louis
convention followed the Saratoga convention, in that the asso-
ciation defrayed its own expenses entirely, except some enter-
tainment which was afforded by the manufacturers’ associa-
tion.

Then came the meeting at Philadelphia, at which the meas-
ures which had been going on during almost three years cul-
minated in the adoption of a new form of constitution and by-
laws for the association. There was as little a departure from
the old form as was possible to make and provide a new method
for the prosecution of the work. It is hoped and believed
that if all shall work together in the new organization, in-
stead of the steady-by-jerks method of procedure which was
afforded by simply meeting together once a year and then
dispersing and practically letting the whole thing drop until
the convention of the following year, work upon the problems
that confront the street railway industry and its foremost
members will be prosecuted intelligently, coherently, in a cen-
trally directed way, throughout the year by the meeting of the
convention and its committees, the secretary’s office with an
incumbent and proper assistants, and then such other instru-
mentalities as will be afforded by the subsidiary organizations,
which will preserve their autonomy, but will be controlled and
work under the direction of the central body. Assisting that
will be the manufacturers’ association, which will install its
exhibits annually and pay the expenses therefor, and may
provide such reasonable entertainment at the annual conven-
tions as will meet with the approval of the executive conr-
‘mittee from time to time.

This brief resume brings us to the work as completed at the
Philadelphia convention. Since that time, the secretary who
was chosen, Professor Bernard V. Swenson, has entered upon
the discharge of his duties. An office has been secured at
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No. 60 Wall Street, in New York City, and the headquarters of
the association have been opened there. The secretary, like the
officers of the association, did not seek his position. The position
sought the man, and his qualifications were the sole factor that
brought about his appointment by the executive committee,
which looked earnestly and with splendid advisers throughout
the field, in its choice of secretary and treasurer. It is not my
purpose to speak at this time of Professor Swenson and his
qualifications, but I may say (and perhaps I ought to say) that
in the judgment of all those who had anything to do with the
selection and appointment, he is a man admirably qualified for
the work, and I know I may ‘say, from what T have seen of
him, that he is a man whose work is in his heart, and whose
heart is in his work.

Now we are face to face with the future. The expeunses of
the association from now on, if the work is prosecuted in the
most careful and economical manner, will crowd the sum of
$20.000. The fixing of the fees to be paid for membership in
the organization was a branch of the work that occupied the
attention of the executive committee for a considerable time,
and upon which we sought the advice of different ones
throughout the country. The scale of annual dues, given in
the new constitution and by-laws, will provide sufficient
moneys, if carefully handled, to defray our expenses, the ex-
penses of the annual banquet being met by those who attend
at the banquet, as has been considered proper should be done.
As the association was previously carried on, $25 a year was
paid by each’ company, and, in exchange for that $25, the
association gave out two banquet tickets, which, at $8 or $io
a head (as was the charge at certain banquets) almost con-
sumed the entire amount of the fee that the company paid for
membership. Now we are all enlisted, I trust, for this work.
There are two classes of membership provided for; the regu-
lar membership and associate membership. Any one inter-
ested in the street railway industry may hecome an associate
member of the organization, receive its publications and all
the benefits, except the privilege of taking part in the dis-
cussions upon the floor of the convention and voting therein,
for the small sum of $5 a year, and it is the hope of the ex-
ecutive committee that during the next year at least 1000 asso-
ciate members will be secured. T hope that in the next few
months the response from New England will be as large as it
is from the other parts of the country in this regard.

Now, with reference to the kind of work that is being carried
on, the manner in which it is to be carried on, and the benefits
that are to be accorded by the organization, that for the most
part I shall leave to Professor Swenson, who will follow me.
After careful investigation of the method and the conduct of

‘the work for the past few years, I said, in my annual address

at St. Louis, and again at Philadelphia, that it seemed to me
that the broad fields of co-operative work were being neg-
lected by the American Association. The American Associa-
tion has in its membership the larger street railway interests
of America, more than 200 companies throughout the United
States, Canada, Mexico and even Porto Rico. Questions
which affect us purely through our State legislation, purely
State matters, will, of course. be best handled in the future, as
in the past, by the State organizations.

I feel that T would not be doing my duty at this time if T
should fail to congratulate this association upon the fact that
in the vears of its being, since 1888, seventeen years, it should
have been able to hold as many as 182 separate meetings.
You certainly are to be congratulated upon that, and surely
the street railway business of the companies in Massachusetts
and in New FEneland must have been tremendously benefited
by vour association, and the work that was done at those
meetings and between times. Now, while the work in Massa-
chusetts, in New IEngland, New York, Pennsylvania, Ohio,
Tndiana, and the other States, which is peculiarly State work,
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may be best done, undoubtedly, by the State organizations,
still it seems manifest that much can be done by the American
Association in the way of acting in a measure in concert with
the different State organizations, toward bringing into the
different localities the benefits which obtain in others, and
minimizing in each locality the injurious things that obtain.
It is a fact that in looking at the street railway law and its
administration in the different States of this country, one is
struck very forcibly by the fact that if there had been co-oper-
ation among the street railway men in the different parts of
the country, there might have been a far greater uniformity,
not only of the statute law, but of the municipal law fixing the
rights of the companies in franchises, and all sorts of municipal
and State legislation.

The American Association, it is hoped, through a properly
chosen committee upon State and municipal legislation, may
still be able to do much to remedy these things, and to iron
out these irregularities and these inconveniences that are
surely present. When you come to think of it, gentlemen,
this whole thing is yet in a formative state. There is no or-
ganization in this country so strong or so powerful that it can
afford to stand alone, when in the same business there are
many other organizations administered by capable and able
men. In co-operation there is strength; everybody knows it;
everybody practices it.

The American Street Railway Association and the indus-
tries which it represents to-day, has invested in it billions of
dollars of capital. Hundreds of thousands of men are em-
ployed, and the operations of the business touch the daily life,
comfort, convenience and necessity of all classes of citizens.
To society and the law we owe duties, and to us society and the
law owe duties. We are entitled in all parts of this country
to fair treatment and just treatment. The best way to obtain
it is to have a strong organization that is supported by a large
membership, and that continuously through its organization
and its method of work devotes an intelligent attention to all
the problems of the day that confront the business. Mention
has been made of some of the more important problems that
confront us at this juncture, and in the course of my remarks
at Philadelphia I mentioned the agitation in favor of municipal
ownership that at that time had been making such progress
in this country. Certain well-meaning, but misguided, repre-
sentatives of the press seemed to have taken the idea that the
principal object of our organization was to combat the principle
of municipal ownership. No such position as that was
assumed at Philadelphia, and no such position was advocated
there.

I took occasion to point out certain facts that it seemed to
those who had been consulted concerning the matter deserved
investigation at the hands of this association, to the end that
the truth might be known concerning the matter. It was not
hinted at as the duty of this association to enter into an aca-
demic discussion with any man, or any set of men, concerning
the principles of socialism, but it was suggested that we might
very properly look into the facts which lie at the base of the
proposition that municipal ownership of street railways in the
municipalities of this country will be beneficial to all the
citizens of the municipalities. The principal thing that is
alluded to specially as a reason why municipal ownership of
street railways in this country would be advantageous to the
people is the statement that it works well in England, where
it has been tried, and in other parts of Europe. Now, there
are those who have made some important investigations con-
cerning the working of municipal ownership in various cities
in Furope, who hold an entirely different view as to the
fact, and hold and entertain the opinion, and stand ready
to justify it with facts and figures, that municipal owner-
ship of public utilities is not working well in Europe. They
further adhere to the opinion that even though it is working
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well there, and that fact could be established, that the condi-
tions are so very different as to the communities involved and
the service afforded, that it might not work so well here, even
though it may be working well there. \Whatever investigation
has been made has, as I suggested, been very imperfect. There
has never been prosecuted any inquiry in which those having
a special knowledge of the business of conducting street rail-
ways have taken part. It was suggested that we might well
devote some time to those facts, to the end that the truth
should be ascertained.

Now, there are those among us who have expressed the

-opinion that it was useless to do that; that it is in this country

a wave of popular sentiment which has arisen and is breaking
over the country, and will expend itself without any particular
injury, or that it will die away. \Waves of popular sentiment
in this country are not in the habit of dying away without do-
ing something as the wave progresses, any more than epi-
demics are apt to die away.without causing some havoc. I
believe that it is for us to take some measures at this time to
ascertain the facts, to the end that if we do no more, we will
contribute those facts to this discussion. Since the Philadelpha
convention, in many municipalities in this country the question
of the public ownership of the public utilities in the different
States has been made the principal topic and the principal
issue in municipal elections.

The National Civic Federation in the United ®tates has re-
cently appointed a committee to make an investigation into
municipal ownership, both in this country and Europe, and in
making that investigation, to go into everything affecting it,
the social conditions, financial conditions, and everything that
affects the case, both here and there, to the end that the Civic
Federation may inform itself upon the merits of the case and
take whatever action it may deem desirable or best. Within
the last few weeks we have had some conferences with vari-
ous members of the sub-committee of twenty-one of the
Civic Federation, looking to some kind of co-operative effort
on our part, in connection with that investigation. It
is believed that in some way this could be done, so that we
would in a proper manner be represented in or about the in-
vestigation, which might be pregnant with great results. either
of benefit or of injury to our business. That is about the situ-
ation, as far as any action or contemplated action on our part
is concerned, touching the question of municipal ownership.

There are other questions of great importance affecting our
business, which it would seem ought to be carefully consid-
ered from year to year by this association, and it is not only
upon technical matters, but upon these broad problems of the
day that the work of this association should be exerted. It
would not seem to require argument; it would seem to follow
as the night the day that intelligent work, every man and every
company taking part, skilfully directing it and assisting in it,
ought to be productive of great good and great benefit to the
street railway industry.

Concerning the question of statutory law, and the possibility
of effort from one part of the country being judiciously ex-
erted in another part of the country, let me say that within the
last three days there has come into the secretary’s office in New
York an inquiry from a very large street railway company
concerning certain legislation that is proposed in a neighboring
State. The inquiry will call upon the secretary’s office for
considerable work and considerable information concerning
the status of statutory grants in this country. I undertake to
say that there are large financial interests in the city of Boston
that would have been very materially assisted in their invest-
ments in street railway properties outside of this State if there
had been uniformity of the laws regulating such corporations
and granting them their rights. There are States where it is
impossible to obtain for an interurban railroad. no matter how
greatly the public need may demand it, a franchise for a longer
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term than twenty or twenty-five years. While that is not the
condition in Massachusetts, or perhaps in any New England

. State, there are other things that are present in this section of

the country not present in those sections, and things of benefit
present there that perhaps may not be present here. Co-
operation and intelligent investigation in the work must, it
seems, be of great benefit to all of us.

I have said that which I came to say; I do not wish unduly
to detain you. The new form of organization is afloat; it must
be supported or it will fail. Its officers have entered upon the
work of the year with a pledge to you and to themselves that
they will do their duty to the uttermost and as best they may;
but we may have a secretary’s office in New York; it may be
well equipped, and it may stay there until doomsday, but it
will be of no avail unless it has your hearty support. The
officers of the association, unaided by a large membership
that works hard and earnestly throughout the year, can do
hardly anything. If we are to have the benefits which should
come from this organization, all along the line, we will only
attain them by hard. united work and effort by the members of
the street railway fraternity in New England, the Massa-
chusetts Association and the New England Club, and every
form of united and co-operative, as well as individual, work.
I thank you for your attention, and I trust that we will surely
receive the support of all who are here, and that the associa-
tion will receive the earnest support of your association and its
members.

MR. SWENSON'S ADDRESS

President Ely has addressed you upon the general subject of
the history of the American Street Railway Association from
its organization here in Boston just twenty-three years ago
to-day to the close of the annual convention at Philadelphia,
the last week in September of the present year. e has spoken
of the close relations which have existed between the associa-
tion and the street railway interests of this country and Can-
ada and Mexico in the past. He has also pointed out the growth
of the street railway interests during the past twenty-three
years and the important part which the American Street Rail-
way Association has played in this great development of prop-
erties. With the close of the Philadelphia convention the work
of the reorganized association began, and it now becomes my
pleasure to say a few words as to what the association is doing
and what its plans are for the future.

As the name implies, the American Street and Interurban
Railway Association is international in character, its member-
ship comprising not only street and interurban railway com-

“panies in the United States, Canada and Mexico, but also com-

panies which are operating such railways in the island posses-
sions of our country. The word “Electric” does not appear in
the title of the association, as it is an association of a certain
general class of railways, irrespective of the means of motive
power. The terms “Street” and “Interurban” have been con-
sidered as covering most comprehensively these classes of rail-
ways. The term “Street” refers to railways in cities, irre-
spective of whether they are operated directly on the public
highway, on an elevated structure or in a subway. The term
“Interurban,” as applied to railways operating between cities,
is quite specific in its usage and relates to the lighter type of
railways which are now in general operated by means of elec-
tric power. The subnrban roads of a city are so closely inter-
related with the city and interurban lines that they are usually
a part of one or the other of these systems, so that it was not
considered necessary to designate them separately.

The first object of the association, as stated in the constitu-
tion, is “The discussion and recommendation of methods of
construction, management and operation of street and inter-
urban railways, and of safeguarding the interests of the same.”
This may be considered as covering the more general work of
the association, particularly that relating to the annual con-
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vention, the reports of committees, and matters of this general
class.

The second object is “The establishment and maintenance of
a spirit of co-operation among the members, and the encour-
agement of friendly relations between the companies and the
public.” This is most vital to the interests of the association,
and it appears to the speaker to be, in itself, a sufficient reason
for the existence of the association. This co-operative prin-
ciple enters into your every-day business, and is necessary to
its successful conduct.

The third object is “The acquisition of experimental, statis-
tical and scientific knowledge relating to the construction,
equipment and operation of street and interurban railways,
and the diffusion of this knowledge among the members.”
This means that the association is to carry on an investigating
bureau of information, the primary object of which is not to
be a mine of information which will have to be worked with
pick and shovel, but rather that the material shall be tabulated,
published and sent out among the members.

The membership in the association consists of two classes.
The active members are the American street and interurban
railway companies, or lessees, or individual owners of street
and interurban railways. Each member is entitled to one vote,
which 1s cast by the properly accredited delegate. The asso-
ciate membership consists of individuals, co-partnerships and
corporations who are actively identified with street and inter-
urban railway interests, and other persons who, in the opinion
of the executive committee, have had experience of such a
nature as to render desirable their connection with the asso-
ciation. The privileges of the associate members are similar to
those of the active members, excepting that they are not en-
titled to vote or to hold office, nor to have the privileges of the
floor unless permitted by the association.

The active members must necessarily be considered as pri-
marily constituting the association. It was for the mutual
interests and advantages of the street railway companies that
the American Street Railway Association was formed, and it
was primarily for the interests of the American street and in-
terurban railway companies that the association was reorgan-
ized in September of the present year.

The associate membership permits of a certain class of in-
dividuals, co-partnerships and corporations to become con-
nected with the association. This is highly desirable, as there
are many instances in which connections of great value to the
association and to the member companies can be formed in no
other way.

According to the constitution, the headquarters of the asso-
ciation are located in the city of New York, and the office of
the secretary is maintained at these headquarters. This office
has been opened at 60 Wall Street, where the association has
three rooms on the sixth floor, containing 750 sq. ft. of floor
The secretary has the services of an experienced office
assistant, in addition to a stenographer.

area.
The representatives
of the various street railway companies and of the different
street railway associations of the country will be most cor-
dially received at the association headquarters.

President Ely has spoken of the organization of the Ac-
countants’ Association, the Railway Mechanical and Electrical
Association, the Claim Agents’ Association and the Manufac-
turers’ Association.
organization, these various associations have unow become

In accordance with the scheme of re-

directly affiliated with the American Street and Interurban
Railway Association.

The Accountants’ Association has been in existence for a
period of eight years and has accomplished much work of im-
portance. The Mechanical and Electrical Association was
organized three years ago. At this year’s convention in Phila-
delphia its name was changed to the American Street and In-
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terurban Rajlway Engineering \ssociation, and the constitu-
tion was so altered as to permit of the admission of mainte-
nance of way engineers to membership. The Claim Agents’
Association had its first meeting in St. Louis in 1904, and has
already performed valuable service.

The Manufacturers’ Association is somewhat different from
the other affiliated associations in that it has no connection
with the street railway interests directly. TIts chief functions
are the production of a most commendable exhibit at the annual
convention, and the establishment and maintenance of mu-
tually advantageous business and social relations between the
street railway interests and the manufacturers.

The American Street and Interurban Railway Association
is pledged to do all i its power to promote the welfare of the
affiliated associations which have been organized with its ap-
proval to investigate technical matters connected with street
and interurban railway construction and operation. Each of
these afhliated associations (this does not include the Manufac-
turers’ Association) is granted financial assistance, and is rep-
resented on the executive committee of the parent association.
In addition, the latter association co-operates with the various
affiliated associations in the editing, printing and binding of
their proceedings, and in arranging for conventions and sug-
gesting suitable subjects for investigation. It also files in-
formation for reference and distribution, and in every way en-
deavors to stimulate interest in all of the affiliated associations.

As in the past, a most important part of the work of the
association will be that done by the various standing commit-
tees. These committees will consider such questions as are of
broad and far-reaching influence among the street railway in-
terests of the country. A committee of considerable impor-
tance in this connection will be the committee on papers, which
will have the general supervision of all papers psesented at the
convention. It is expected that this will result not only in a
large increase in the value of the papers presented, but also in
a greater uniformity in the general character of these papers
and their adaptation to the specific needs of the members of
the association.

The annual conventions will be conducted along the same
general lines as have been prevalent in recent vears. The
executive committee will select the place at which the conven-
tion is to be held, and will not depend upon the invitation of
the local railway company ta decide this question. As Presi-
dent Ely has remarked, the dignity of the association does not
permit of its being dependent upon the invitations of the com-
panies of various cities for a meeting place for its annual con-
vention.

It is expected that with the reorganized association, and its
affiliated associations, all working together, and with the com-
mittee on papers mentioned, that the conventions in the future
will result in even greater good to the street and interurban
railways of the country than they have in the past.

The various affiliated associations, as well as the American
Association, have annual reports, which this year will each
contain from 300 to 400 pages octavq. The reports of the
affiliated associations aré more or less tcchnical, relating as
they do to the specific fields of work for which these associa-
tions have been formed. The report of the American Associa-
tion covers a broader field, and also contains the records of the
general business of the convention. The editing of the pro-
ceedings of the 19035 convention has been carried on during
the past two months, and it is expected that the various an-
nual reports will be ready for distribution about the first of
the year.

The idea of the establishment of an information bureau in
connection with the work of the association has long been in
the minds of many of the members who have been prominent
in the work of the association. As far back as ten years
ago, at the convention of the association held in Montreal in
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October, 1895, Joel Hurt, president at that time, in connection
with some remarks relating to the saving of $200,000 for his
company, due to certain information which he had received
from wvarious sources, made the following statement: “And it
is as clear to me as the noonday sun that this institution needs
a bureau of information.”

The universal change to clectricity 2s a motive power for
street railways, in conjunction with other improvements in
the industry, and with the general progress of the times, has
resulted in a wide expansion of traction facilities in cities and
a vast extension of suburban and interurban lines. This has
in turn resulted in a readjustment of the attending conditions,
with an ever increasing demand for information relating to
the methods used and results obtained in conducting depart-
mental work, and for statistics concerning investigations made
in the interests of electric railway companies.

While the companies of greater mileage, for vears past, have
been accumulating information of much value along specific
lines, the bureau will promote a more general interchange of
such data between these companies than has been practicable
up to the present time. Active investigations of such ques-
tions as insurance, taxation, franchise rights, municipal owner-
ship, accident claims and statutory and municipal laws affect-
ing electric railway companies are either now under way or
will soon be taken up. The accumulation of data will be im-
mediately available to all members of the association. The
companies with greater mileage will thus be relieved of the
constant inquiries by the companies with less mileage, and the
information thus received, through the secretary's office, will
be of greater value.

While the companies with less mileage can least afford to
make experiments, they also can least afford to make mistakes.
Although they may not be as vitally interested in municipal
ownership, statutory laws, taxation and accident claims as are
the companics with greater mileage, there will be available to
them a large fund of information resulting from the long prac-
tical experience of such companies.

Active work has already been done on the subject of munici-
pal ownership. The association will keep in touch with the
municipal ownership investigating committee of the National
Civic Federation. It is expected the work of this committee
will be most comprehensive in its scope, and of great impor-
tance to the electric railway interests of the country.

The subject of insurance is now being considered, and the
association has recently co-operated with the Fire Underwriters
on the revision of the National Electric Code. )

I cannot show the importance of these matters to greater
advantage than to quote directly from the annual address of
the president delivered by Mr. Ely at the St. Louis Exposition
in 1904. The quotation is as follows:

A careful inspection of the proceedings of the conventions of
the last few years reveals the fact that most of the time of each
convention has been occupied with the reading and discussing of
papers embracing subjects which, for the most part, relate to the
small technicalities of the business, and nearly all of which
might have Dbeen profitably committed to proper auxiliary and
subsidiary organizations. Broad fields of co-operative effort in
the most important lines of our work have remained almost un-
touched. It becomes immediately apparent upon investigation
and discussion of the situation that we might profitably enter upon
the discussion of the greater questions affecting our welfare. The
confusion of laws throughout the country affecting our corpora-
tions is a matter to which we might well devote attention. There
are also such great questions as taxation; municipal ownership
of street railways; franchise rights and obligations: statutory
laws affecting our class of companies; municipal laws and ordi-
nances, and other questions of importance to which your minds
will readily refer. The collection and preservation of data tend-
ing to throw light upon the problems of great importance that
confront us is also a matter deserving of attention, and in this
regard it would seem that through the medium of the secretary's

office and of appropriate standing committees many invaluable
collections of data could be made and permanently preserved in

-

.
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such form as to be conveniently accessible to any member of the
association upon merely making request of the secretary. If the
work of the secretary’s office should be made continuous there
would thus grow up in time a vast repository of valuable statisti-
cal and historical information, readily available as a matter of
right to every member. This branch of the work alone, if prop-
erly prosecuted, would render membership in this association so
valuable that it is difficult to understand how any street railway
corporation would feel justified in remaining outside of this
association.

It is the purpose of the association to issue bulletins at fre-
quent intervals which will contain information concerning dif-
ferent matters of interest to members of the association. These
bulletins will be the means of disseminating the data compiled
at the association headquarters in connection with the various
investigations carried on from time to time. They will be
issued according to a standard size of page, which will be the
same as that used in the annual reports. It is also proposed
that suitable covers for the binding of these bulletins will be
sent to the various members.

An important feature worthy of careful consideration is the
scale of annual dues payable by active miembers. It is based
upon the annual gross receipts, and represents the best judg-
ment of the reorganization committee. \While the new scale of
dues is radically different from the old method of assessment,
it has had the most careful consideration of the members of
the association. It is believed to be fair and equitable to all
classes. The association is taking its place among similar
national organizations, and the new conditions of operation,
resulting in increased usefulness, require larger expenditures
than have been necessary in the past. Calculations based on
last year’s membership show that approximately $20,000 in-
come may be expected the first year. This sum is none too
large to carry on the important work now under way.

Before closing, I wish to say a few words in connection with
the co-operation of the national association with the various
State and sectional street and interurban railway associations.
A number of associations of this general character have been
organized at various times throughout this country and Can-
ada, and many of them are now in a flourishing condition and
are doing much work that is of great value. Prominent among

these organizations are the State associations of Massachusetts -

and New York, the New England Street Railway Club, the
Canadian Association and the interurban railway associations
of Ohio and Indiana. A number of ways may be suggested in
which these associations could co-operate with the national
organization to the advantage of all concerned.

A scheme of interrelation which has worked out most profit-
ably among other organizations having mutual interests is that
of an association composed of the secretaries of the individual
associations. By this schenie the secretaries of the various
associations meet at stated intervals and discuss various mat-
ters of interest to the different associations. If such a scheme
were launched in connection with the street railway associa-
tions it might serve as a general clearing house for carrying
on various other schemes of interrelation, which will be con-
sidered later.

While many of the State associations have not yet arrived
at the point where they have found it advisable to publish their
annual reports, in many cases this will follow as a natural re-
sult of their future development. Several of these associations
are now publishing their proceedings, a notable example hcing
the New York State Strcet Railway Association. A scheme
of interchange of the publications of the various associations
might prove to be of great value to the members. This would
be particularly true if some scheme of co-operation could be
carried out with reference to the character of the papers pre-
sented at the meetings of the various associations. In like
manner other information not in the nature of the annual re-
port, such as bulletins showing the results of special investiga-
tions, might be interchanged to great advantage.
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In order to make the papers of the various associations of
greater value to electric railway people throughout the country,
it would be well to have some general committee which would
confer as to the papers to be presented and discussed at the
meetings of the various associations. By this means important
topics of vital interest would be considered and the difterent
associations would not be overlapping each other’s efforts, ex-
cepting where this would be deemed advisable.

Special investigations relating to different problems could
be delegated to certain State associations, which would see
that investigations were carried out and that the data obtained
would be placed in proper form for publication. By means of
bulletins this information could be sent to the members of the
various associations. In this connection it might be possible
to do some considerable work along the line of the interchange
of legislative records and laws pertaining to street railway in-
terests in the different sections of the country. If this could
be done it would doubtless prove to be of great advantage to all
concerned.

In connection with the general conference on papers, it
could be arranged that certain special topics would be con-
sidered by the various associations at given meetings. It would
not be necessary that these topics be the same for the different
associations, but rather that the topics assigned should in all
cases be such as are of special interest to the association given
that particular topic.

To the end that the various associations might become more
closely related, it would be advisable for each association to be
represented at the annual convention of each of the other asso-
ciations. Tt would also be highly desirable that the various
associations send official delegates to the annual conventions of
the American Street and Interurban Railway Association.
These delegates should be prepared to present reports show-
ing in brief the work which has been carried on by the various
associations during the previous year.

[n concluding my remarks on the association and the work
tu be done now and in the future, I wish to repeat what has
been so forcibly brought to your attention by our president,
that the American Street and Interurban Railway Association
is now entering a sphere of greater usefulness than has hereto-
fore been possible, and that it is vitally essential that its mem-
bership be largely increased, to the end that the greatest value
and good be received by all companies.

The American Street and Interurban Railway Association
does not belong to any one interest, or to any dozen interests.
It is not the result of the ideas of one individual, or of the
ideas of a dozen individuals. It is not the offspring of the
president, although he has given much attention to it in the
past, and is devoting much valuable thought and attention to
it at the present period of its existence. Neither is it run for
the benefit of any one interest or set of interests.

The reorganization of the association is the result of the
labor of many persons throughout a period of more than two
years; work undertaken and proceeded with throughout as of
paramount importance to the street and interurban railway
profession. Many busy men of large affairs have contributed
greatly of their valuable time, and of their still more valuable
experience and judgment.

The executive committee, the president and all associated
with them stand ready to do evervthing in their power to make-
the work of the association of value to its members, but the
success of their efforts must depend upon the street railway
companics. It is your association. It is yours to make suc-

cessful. It is vours to reap the benefits.

> &

The Columbus Railway & Light Company expccts soon to
receive several cars equipped for the multiple-unit train con-
trol system, and it is the plan to operate two-car trains on sev-
eral of the heaviest lines during rush hours.
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RAILWAY EXHIBITS AT THE NEW YORK ELECTRICAL SHOW

Among the many excellent exhibits at the New York Elec-
trical Show, whose opening was mentioned in these columns last
week, were a number of special interest to street railway men.

The exhibit of the General Storage Battery Company, maker
of the Bijur storage battery, proved quite an attract.on to the
technical visitors, hesides the many laymen who were desirous
of becoming acquainted with the construction and application
of storage batteries.

The Electro Dynamic Company’s inter-pole motors provoked
considerable interest among the technical men present. The
company showed one of its inter-pole motors driving an inter-
pole generator, the current being used to light the booth sign.
Demonstrations were given showing how this type of motor
stands 100 per cent overloads without sparking, even when in-
stantly reversed under such abnormal conditions.

The Kinsman Block System Company, of New York, ex-
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Waterbury & Company were also on hand with a fine line of
switchboard specialties, wires and cables.
The Magnet Wire Company and Peerless Electric Company
had a combined exhibit of their electrical specialties.

e

JANUARY MEETING OF THE NEW YORK STATE
ASSOCIATION

President R. E. Danforth, of the Street Railway Association
of the State of New York, has authorized the official call for a
meeting of the association to be held Jan. 10 next in the rooms
of the Schenectady Railway Benefit Association, at the Fuller
Street station, Schenectady, N. Y. The meeting will be called
promptly at 9:30 in the morning, and will adjourn the same
evening. It will be in the nature of a conference, and the en-
tire day will be devoted to a discussion of topics included under
Accounts Nos.6, 7,8 and 9, namely, Maintenance of Cars, Main-

THE NEW YORK ELECTRICAL SHOW IN MADISON SQUARE GARDEN, AS VIEWED FROM THE MAIN ENTRANCE

hibited its emergency control device which is used in the New
York Subway to prevent the express trains running past danger
signals. An emergency control device for steam locomotives
was also shown.

The Gold Car Heating & Lighting Company showed some A

typical examples of its electric car heaters applied to car seat-
ing. Detached heaters were also exhibited.

The Clark Electric & Manufacturing Company displayed sev-
eral of its clamps for high-tension transmission lines, such as
are installed on important lines in Mexico, Brazil, Canada and
other countries.

The National Battery Company made an interesting display
of National storage batteries and accessories.

Guy M. Gest, the well-known conduit contractor, in common
with the H. B. Camp Company and the American Vitrified
Conduit Company, presented an exhibit of various styles of
conduit, together with photographs of installations.

The National Carbon Company, of Cleveland, Ohio, made an
exhibit of its dry and wet cells, as well as a number of carbon
specialties. Its new expansion connection carbon brush, de-
scribed in the STREET RaiLway JournaL of Oct. 28, was also
shown.

tenance of Electrical Equipment of Cars, Maintenance of Mis~
cellaneous Equipment, and Miscellaneous Shop Expenses.

All member companies and non-member companies in New
York State, and electric railway companies outside of the
State, are earnestly requested to have a responsible representa-
tive from their mechanical departments at the Schenectady
conference in January. Representatives of operating depart-
ments, whether members or not, are also cordially invited.
However, the supply men and representatives of manufactur-
ing concerns are not invited, and are asked to refrain from
attending.

“At the Schenectady meeting there will be two short papers.
one on “Cleaning and Handling Cars in Car Houses,” and one
on “Layover Inspection vs. Night Inspection.” Leaders will
be appointed to open the discussion on each of these and other
topics, and the meeting will then be thrown open and the full-
est opportunity will be given for asking and answering ques-
tions and an interchange of opinions and ideas relating to the
maintenance of cars and equipment. Delegates and repre-
sentatives are urged to bring their figures with them. These
will not be published unless the speakers release them for pub-
lication.
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THE DECEMBER MEETING OF THE INDIANA ELECTRIC
RAILWAY ASSOCIATION

The December meeting of the Indiana Electric Railway
Association was held in the palin room of the Claypool Hotel,
Indianapolis, Dec. 14. Previous announcements had been sent
out by Paul H. White, secretary of the association, stating that
a large delegation from the Ohio Association was expected, and
that lunch would be served to the guests and members. The
Ohio delegation present consisted of about twenty members,
headed by Edward C. Spring, president of the association.

The meeting was called to order by President Henry at 11
o'clock. After the minutes of the previous meeting had been
approved, H. A. Nicholl, general manager of the Indiana Union
Traction Company, read the following communication:

The second meeting of the representatives of the freight de-
partments of the various roads was held Dec. 11, at 1:30 p. m.
Present: Messrs. Henry, Reynolds, Nicholl, Hixson, Noveil,
Graston, Fletcher, McNown and White. The following resolutions
were passed:

Resolved, 1. That a freight bureau be established, but having no
power or authority to fix rates; 2. That the general manager or
representative of the several roads meet and formulate plans and
rules to regulate the joint freight bureau; 3. That a joint freight
agency at Indianapolis be established.

The following matters to be submitted for consideration and
regulation to the general managers’ committee :

1. Joint agency expense; 2. Rates, percentage, etc.; 3. Inter-
change of cars; 4. Inspection; 5. Carload and less than carload
shipments.

The chair appointed a committee consisting of Messrs. C. C.
Reynolds, White and Graston to submit suggestions for, suitable
trail cars. The general managers’ comnittee, consisting of general
managers and other representatives, to consider the above-men-
tioned matters, will meet in Mr. Henry’s office, Dec. 18, 1:30 p. m.

The regular programme was then taken up, and P. J. Mitten,
superintendent of motive power of the Indiana Union Traction
Company, presented the, following paper, entitled “A Desirable
Car for Interurban Service”:

A DESIRABLE CAR FOR INTERURBAN SERVICE

The economy of employing the longest car practicable is ap-
parent in view of its ability to transport the greatest number of
passengers per conductor. Because of the necessity for enter-
ing cities, a car of more than 6o ft. over the buffers is not de-
sirable. The overhang with cars of a greater length than this
becomes dangerous to pedestrians on sidewalks, at curves, and
hampers operation on account of fixed or practically immovable
obstructions frequently encountered at the curb intersection.

To my mind, therefore, a desirable car for interurban service
should be 60 ft. over bumpers, 8 ft. 6 ins. wide over side sills,
9 ft. 3 ins. from floor to under side of ceiling, 10 ft. from the
under side of sill to top of roof, and should stand 3 ft. 6 ins.
from the top of the rail to the under side of the sill. In external
appearances the car should resemble as nearly as practicable
that of the standard Pullman.

It has been demonstrated that if the front end of the car be
wedge-shaped, the air resistance is most easily overcome, but,
on account of the location of the motorman’s cab and the con-
trolling apparatus, this shape is practically impossible. The
nearest feasible approach is to give the forward part of the
front end of the car a cylindrical form, this form to be limited
by an angle of about 85 degs. and a radius of 3 ft. 6 ins. The
corners of the car should be rounded off to meet the circle on
an 18-in. radius. This has been shown to be the most practical
and economical design for the front end of a high-speed car.

To allow for egress from the front vestibule it will be neces-
sary to place a 26-in. door in the right-hand corner, which,
allowing for sufficient room for the motorman and apparatus,
will make the vestibule 4 ft. from the extreme point to the
sliding door leading into the main body of the car.

The rear end of the car should be built on a one-half oval-
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shape, the platform to measure 5 ft. at the deepest point. The
steps should be 40 ins. wide and of proper height to suit local
conditions.

Doors in both front and rear vestibule should be so hung as
to prevent slamming. This may be accomplished by employing
a small track or rod on which the edge of the door slides when
folding. Thus, when the door is open, the hinge between the
halves will be toward the platform, while the two outside edges
will be toward the outside of the car.

The interior divisions should consist of smoker, passenger,
toilet and heater compartments. The obvious place for the
smoking compartment is in the forward part of the car, and
should comprise one-third of the seating capacity. The seats
should be longitudinal, heavily upholstered in leather, with
ample springs to furnish a good resilient cushion. The space
beneath these seats may be used for the storage of hand bag-
gage. The floor of the smoker should be covered with inlay
linoleum of small, neat design. A sufficient number of low flat
brass cuspidors should be placed in this compartment. The
partition between the smoking and passenger compartments
should be constructed with plate glass windows and door, so as
to permit an unobstructed view ahead for the passengers.

In the passenger compartment we would have the seats of
the high, stationary back type, upholstered in dark green fig-
ured plush, with all metal parts perfectly plain. In this, as well
as in the smoking compartment, there should be placed parcel
racks at least 14 ins. wide, thus affording amplc room for par-
cels, and avoiding the danger of the larger pieces toppling over
on the passengers.

There is much reasonable argument in favor of the various
positions for the toilet and heating cabinets, yet, to the writer,
the location at the rear end seems least objectionable. In con-
sidering the location of the heater and toilet cabinets, is it not
universally acknowledged that they should occupy positions on
directly opposite sides of the aisle? To facilitate firing and
emptying ashes, and to obviate any liability of dust flying about
the interior of the car, the heater door should open directly
onto the rear platform. The expansion chamber, pressure and
water gage should be placed inside of the heater cabinet, the
safety valve being so piped as to deliver the expelled water
below the body of car, thus preventing damage to varnish, etc.
By placing the toilet room directly opposite the heater, as sug-
gested, we overcome the objection which arises from the fact
that many persons are much embarrassed when entering the
toilet room in full view of the other passengers.

The heater cabinet space should be relieved by an oval win-
dow on the outside of the car, glazed with green opalescent
glass. This style of window should also be used in the toilet
compartment, but the sash of this window should be arranged
to swing open a short distance for ventilation. The door of the
toilet room should be hung on spring hinges, and a sufficient
number of coat hooks be conveniently placed inside this com-
partment. The interior finish throughout the car should be
selected mahogany with very simple inlay. Care should be
taken in designing this finish to eliminate all extravagant orna-
mentation and to present as flat a surface as possible, still re-
taining an artistic interior, thus facilitating cleaning and reno-
vating. The ceiling, of full Empire, should be painted a light
green, with some neat gold striping. The deck sash should
form a half ellipse and should be glazed with green opalescent
glass. This glass should also be placed in the upper sash of
the side windows. The window sash, following steam road
practice, should lift in opening, and should be supplied with
counterweights or springs. All of the sash and the sliding
doors should be glazed with polished plate glass. In this cli-
mate it is advisable to use storm sash during the winter months.
These may be constructed in one piece to cover the double win-
dow and the transom sash.

With the present system of car ventilation, which is accom-
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plished by opening the deck sash, it is necessary to have these
sash work freely, as considerable annoyance is caused by rain
and snow blowing in through crevices. This system of ventila-
tion is also very unsatisfactory, due to the prevalence of drafts,
which almost invariably blow directly downward on the pas-
sengers.  Some system of ventilation other than the deck sash
should be employed, and these deck sash should then be sealed.

Gentlemen, I have carefully considered the various features
of a desirable car, and I am free to admit that there is much
reasonable argument in favor of views opposite to those which
I have presented, and when I have employed the expression
“should be"—the words “to my mind™ are always to be under-
stood.

The reading of the paper was followed by an interesting dis-
cussion opened by General Manager C. D. Emmons, of the
Fort Wayne & Wabash Valley Traction Company. Mr. Em-
mons thought Mr. Mitten had left out of consideration a very
important feature on an interurban car, that of a baggage com-
partment. He agreed that the toilet room should be in the rear
of the car, but the heater, he thought, should be located in the
rear of the baggage compartment. After a recent trip over the
line of the Indianapolis & Cincinnati Traction Company, he had
concluded the cars of that line met his ideas of an interurban
car very well, but he did want a view ahead, which these cars
did not afford.

Mr. Nicholl stated he had given much thought to a car with
a middle entrance, similar in this respect to the private car
“Martha” of the Indiana Union Traction Company. He would
have the main passenger compartment in front of the middle
entrance, the rear portion of the car to be taken up by a smok-
ing compartment nearest the center and a baggage compart-
ment in the rear. One objection to such a car, he thought,
would be that since the side sills would necessarily be cut, in
order to locate the steps properly, the car might not be as
strong as the usual type. It would also be somewhat incon-
venient for the conductor to get through the car to attend to
the trolley on the rear end. One strong feature of such a car,
however, would be that it would give passengers a clear view
ahead.

Mr. Emmons, in commenting on such a car as Mr. Nicholl
suggested, thought that it could be loaded and unloaded as
casily as the present end entrance car. The toilet, he said,
could be placed in the front compartment and the heater in the
rear. Concerning the width suggested by Mr. Mitten, 8 ft.
6 ins. over sills, Mr. Emmons thought this too narrow.
present interurban seats, he said, were not quite comfortable.
On his line, the Fort Wayne & Wabash Valley Traction Com-
pany, they had some cars 9 ft. wide, which were, he thought,
hardly wide enough.

Panl H. White, secretary of the Indiana Association, and
general manager of the Indianapolis & Martinsville Rapid
Transit Company, thought that a car should be amply large to
carry the desired schedule and vet have the least.dead load.
In a 6o-ft. car it was necessary to embody a great deal more
material than in a shorter car, and this meant dead weight to
be carried by the power house. He thought that a 5o-ft. car
would, with hourly service, carry traffic on most interurban
lines, and such a car would round all curves easily. FHis idea
was to use a small car with a motor equipment heavy enough
to permit of hauling trailers when traffic was heavy. The use
of a trailer, he said, doubled the capacity without doubling the
weight, and moreover, a trailer cost less than a motor car and
the cost of maintenance was not so great. He made the point
that the operation of trailers did not mix up the schedule as
did the addition of trains to care for heavy traffic. He thought
a 6o-ft. car quite desirable for heavy traffic, but did not believe
any interurban company running into Indianapolis had such
traffic as would demand the use of such a car the whole year
around. In addition to the initial expense and the increased
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maintenance cost of a long car, he thought they had a ten-
dency to rack and twist, and this was a point against their use.

C. C. Reynolds, general manager of the Indianapolis &
Northwestern Traction Company, the cars of which are the
longest entering Indianapolis, said that there were times during
the day and scasons of the year when it looked ridiculous to
haul around such large cars, but there were other times when
the cars were not half large enough. He said a long car did
not have much greater cost of maintenance and first cost than
a short one. He had, however, not had much experience with
short cars and did not feel competent to judge. Concerning the
rounding of curves, he said that their cars, which were 6o ft.
834" ins. long, rounded with ease a curve of 36-ft. radius at
Twenty-First Street and Senate Avenue, Indianapolis, and he
thought a_double-truck «car could go around any curve that a
short car could if side clearance permitted.

Theodore Stebbins, general manager for the receivers of the
Appleyard syndicate, of Columbus, Ohio, when called upon, said
he had given a great deal of thought to the ideal interurban
car, but had never had occasion to build one. He thought the
power on a car should be proportionate to the weight. He re-
marked that the car suggested in Mr. Mitten’s paper was de-
signed for operation in one direction only, while on his own
lines the tracks were so arranged that it was necessary to oper-
ate cars from both énds. Regarding Mr. White's suggestion of
putting enough motor capacity on a car to haul trailers when
travel was heavy, he thought this would be objectionable in
that it necessitated carrying the extra weight around when a
car was used without a trailer. He said that one road entering
Columbus ran its cars in trains. He was afraid, should this
practice be generally adopted, that objections would de-
velop from the public. He agreed that cars should be built to
accommodate baggage, but he did not think that side docrs in
a baggage compartment looked well. As to the disposal of the
baggage, he said he would like to see a car constructed with a
place for the storage of baggage underneath the body between
the trucks. This would involve the question of construction,
but it would certainly get the baggage out of the way of the
passengers. He thought it was a mistake to put a solid parti-
tion in front of passengers to prevent a clear view ahead. He
thought such a view promoted travel.

Will G. Irwin, general manager of the Indianapolis, Colum-
bus & Southern Traction Company, felt that in the construction
of an interurban car a compartment should be provided for
light express material. He thought that the time was coming
when it would be advantageous to establish frequent express
service that would compete with the service of the present
large express companies.

F. D. Carpenter, general manager of the Western Ohio Rail-
way, believed that an interurban car should be constructed
especially to fit the road on which it was to be operated. On
his road he found it necessary to add a baggage compartment
on cars originally constructed without provision for baggage.
The cars were originally 44 ft. long: the sills were spliced and
a baggage compartment built on one end, making the car 52 ft.
6 ins. long. This gave a three-compartment car, which he
thought was of a size well adapted for general use. He said
he found quite a difference in the riding between long and
short cars, the long ones riding the more sngoothly.

C. A. Baldwin, superintendent of transportation of the In-
diana Union Traction Company, said that the car Mr. Mitten
proposed was intended to be a passenger coach only. He
thought that the passenger, freight and express service should
be kept separate, and that a 6o-ft. car was preferable for pas-
senger service alone. Combination baggage and passenger cars
should be sandwiched in between cars intended for passenger
service only, running probably at two-hour intervals. During
that portion of the day when traffic was heavy, he thought the
carrying of baggage should be abandoned entirely. Out of In-



DeceEMBER 23, 1905.]

dianapolis, for instance, he said at 4, 5 and 6 o’clock in the-
evening the cars were always crowded with passengers and that
no attempt should be made to carry baggage at these hours.

President Henry said that his first interurban cars were pro-
vided with end doors for passage from one car to another.
They had a smoking compartment in addition to the regular
passenger compartment, and the general design of the car had
been followed to this day. Mr. Henry did not want to put a
smoking compartment in a car, but said he was compelled to do
so. Mr. Henry thought the heater should be put in the front
vestibule, where the motorman could take care of it. He said
such an arrangement kept the coldest part of the car warm.
Regarding electric heaters, one objection he had to them was
the fact that sometimes the power was shut off when the car
was out in the country, and the passengers then suffered.

Mr. Henry said he had hoped to hear something about ad-

vertisements. For himself, he would like to have the money
resulting from them, but he did not want the advertisements.
He had noticed that the cars in the best service did not have
them. He hoped that the design of a center entrance car would
be worked out, but he had never found any way to do it. The
length of the car, he thought, was of least importance. On a
small road from Shelbyville to Indianapolis, where the power
was light and prevented them running heavy cars, on last
Fourth of July the receipts from three small cars was $669. He
thought at times we were getting too much size and weight in
cars. Mr. Mitten did not consider trucks. These, he said, were
of first importance. He thought a 60-ft. car looked a little too
large, and was afraid criticism would develop if the size of the
cars were increased. His cars were 56 ft. long. It was his idea
that a glass partition should be placed between the smoker and
the passenger compartments. He had learned from experience
that this would result in better hehavior and less rowdyism in
the smoker. e did not think it was a good idea to let passen-
gers have a view ahead. They could then see everything that
was done, and this had a tendency to develop objections to the
methods of operating the cars. He liked the idea of running
cars in trains rather than to haul trailers, because he had found
that the regular schedule could not be maintained when trailers
were added. There was, however, a certain class of rush traf-
fic where it was not important that the schedule be maintained.
He referred particularly to that occasioned by the State Fair
at Indianapolis, saying that the people had been educated by the
steam roads to be behind time on such occasions and did not
seriously object. In summing up his ideas, he said he would
have the best trucks, plenty of power, make provision for the
baggage, put the heater in front with the motorman, and would
have the smoking compartment in the forward portion of the
car. .
Mr. Mitten brought out a new idea in favor of permitting
the passengers a clear view in front. Ile says that many people
became ill on electric cars because of the rapidly passing poles
so near to the windows. He related an incident where he had
found an old lady in the passenger compartment sick. Ie took
her into the front part of the car, giving her a seat where she
could look out on the track ahead, and she rccovered rapidly.
One objection he had to Mr. Henry’s idca of placing the heater
with the motorman was that this tended to create a coating of
frost on the inside of the cab windows, which was very ob-
jectionable.

Mr. White defended his idea of pulling trailers by saying that
when cars were pulled in trains, the increased current con-
sumption tended to pull down the voltage in starting, and this,
. of course, cnt down the speed. He had found that he could
operate with trailers on the same schedule as with double
trains.

G. H. Kelsey, superintendent of power of the Indiana Union
Traction Company, thought that Mr. Stebbins’ idea of placing
the baggage under the floor of the car might be worked out.
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He thought the heater should be placed in the baggage com-
partment, saying that the ashes were not as objectionable as
when the heater was placed in the passenger compartment.
As against placing it in the motorman’s cab, he said the motor-
man had enough to attend to and his attention should not be
distracted by the care of the heater. He urged that an open
view to the front be given to passengers, saying that he had
noticed that the passengers in the smoking compartment of the
new cars of the Indiana Union Traction Company were always
looking ahead. He said that the idea of operating longer and
heavier bodies and not increasing materially the dead weight
of the car was erroneous; the weight of the trucks should be
increased proportionately. He liked the idea of operating sin-
gle end cars. This permitted the floor of the front vestibule to
be built on the same level as the car floor, making it possible to
continue the car body sills through to the bumper on the front
end. The rear vestibule, he thought, should drop to permit
passengers being loaded quicker.

M. H. Evans, master mechanic of the Indianapolis city lines,
favored running cars in one direction only. He thought the
expense of putting in extra Ys and loops at terminals was
counterbalanced by the decreased cost of maintenance of single
end equipment. He thought the bottom framing of interurban
cars should be constructed stronger and stiffer than at present.
The sills should be run continuously from front to rear buffer.
He saw no reason why interurban cars should be constructed
with entrance doors on both sides. He favored putting such
doors on the right side of the car only. He thought it neces-
sary that by some concerted action standards for interurban
equipment be developed. Already there were standard brake-
shoes, brake-heads, bearings and journal boxes, but the list
could be extended to advantage. He expressed himself in favor
of a four-motor equipment for interurban cars, adding that it
had been demonstrated that such equipment was maintained at
the least cost.

Mr. Evans’ remarks concluded the discussion of Mr. Mitten’s
paper. President Henry then called upon Edward C. Spring,
president of the Ohio Association, to address the assembly.

Mr. Spring’s talk dealt largely with the idea of combining
the Indiana and Ohio associations and providing a permanent
secretary for the allied organization. e said that at a meeting
of the executive committee of the Ohio Association he had
been asked to talk with President Ienry, of the Indiana Asso-
ciation. President Henry had suggested that he express his
ideas directly to the assembly.

At the present time, Mr. Spring stated, the interest in the
Ohio Association had risen to a high pitch, and it must be
maintained, not only for the good of the association, but also
for the benefit of the public. To accomplish the most good it
would be necessary to have a permanent secretary. He realized
the allied interests between the interurban people of Ohio and
Indiana and the lack of information the public had of inter-
urban lines heyond their own locality. In Dayton, he said, the
public knew nothing about the connections that could be made
with Indiana, and did not realize that there were three dif-
ferent interurban routes into their neighboring State. On his
trip over he had asked repeatedly of station agents concerning
connections with other lines, and invariably found that they
could not tell him anything. One important feature of the pro-
posed allied organization would be to make the public ac-
quainted with what the interurban lines were doing. A plan
had been suggested that each of the roads pay $50 per year in
$5 per month installments for the maintenance of a permanent
office and secretary. TTe thought it wonld be the cheapest ad-
vertisement that the roads could obtain. The organization
could put out a guide dealing with the connecting interurban
roads and place them on sale, and the revenue obtained would
in a short time go quite a distance toward paying the expenses
of a permanent office.  He said the New England Street Railway
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Club had been organized on this basis and that after two years
it became self-supporting, paying the secretary $1,500 a year
and bearing other office expenses. If Indiana would ally in-
terests, an office of immense power in two States could be
established. The objection to the present arrangement was
that all the officers of the association were men busy with other
affairs, and that the interests of the association often suffered
through the fact that the officers could not give proper atten-
ion to details because of other business.

At the conclusion of Mr. Spring’s talk, F. D. Carpenter,
general manager of the Western Ohio Railway Company,
stated that he had been very much interested in the work of
the Ohio Association, which originated in a meeting of the
officers of several roads held to arrange for the exchange of
mileage. If it had never done anything else than to put in
operation the interchangeable mileage system, this alone would
have been a sufficient recompense for the work done. He em-
phasized the fact that the work had grown to such an extent
that a permanent secretary was necessary, and he felt that all
of the roads could well afford to bear the expense of $50 or
less per year to maintain one. He said a permanent secretary
could take charge of the interchangeable mileage bureau, of
advertising features, and arrange for meeting places and make
permanent record of meetings. He closed by saying he was
perfectly willing to drop the word “Ohio” from the name of
the association if the associations of the two States could per-
fect a joint organization.

C. C. Reynolds moved that a committee of five be appointed
to confer with a like committee from the Ohio Association on
the question of a permanent organization. After the motion
had been carried, the chair, at the suggestion of members, ap-
pointed the following to serve on the committee: Charles L.
Henry, president and general manager of the Indianapolis &
Cincinnati Traction Company; C. C. Reynolds, general man-
ager of the Indianapolis & Northwestern Traction Company;
C. D. Emmons, general manager of the Fort Wayne & Wabash
Valley Traction Company; A. W. Brady, president of the In-
diana Union Traction Company, and W. G. Irwin, vice-presi-
dent and general manager of the Indianapolis, Columbus &
Southern Traction Company.

G. H. Kelsey, chairman of the question box bureau, was
then called upon to read the questions submitted. Only two
had been sent in. The first was as follows: Is a conductor on
an electric line liable for embezzlement if he finds a ticket in a
car or on a street and gives it away to a passenger? The
second, in substance, was as follows: What is the largest
amount constituting legal tender in the payment of a fare? Is
a conductor justified, when offered $20 for a 2o0-cent fare and
having no change, in accepting the money and giving the pas-
senger an order on a company for $19.80. The first of these
questions was submitted to Arthur W. Brady for answer, and
the second to General Attorney J. A. Van Osdol, of the In-
diana Union Traction Company.

Before the adjournment of the meeting Mr. Henry an-
nounced that the arrangements for luncheon had been canceled
the previous day, word having been received from the Ohio
Association that its members had found it impossible to be,
present, and when a second notice was received to the effect
that they would attend, it was too late to provide for luncheon.

— e ——

The question as to whether the use and sale of a 1000-mile
book by the steam roads at $20, and the sale of mileage books
by the interurban roads at reduced rates is a discrimination in
railroad fares within the inhibition of the Indiana law is a
matter that may come before the Indiana Railroad Commis-
sion. It is pointed out that the Railroad Commission law ex-
pressly prohibits discriminations as regards rates, and it is
quite probable the commission will be asked to take the matter
up for consideration.
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EXHAUST STEAM DIRECT-CURRENT TURBINE IN
PHILADELPHIA

The Philadelphia Rapid Transit Company has just installed
at its power station at Thirteenth and Mt. Vernon Streets an
80o-kw Curtis low-pressure turbine, which takes steam from
the engine exhaust. This station is equipped with four Weth-
erill-Corliss engines of 1500 nominal hp and one Wetherill-Cor-
liss engine of 2200 nominal hp, and as it is practically midway
between the Schuylkill and Delaware Rivers, has always been
run without condensers. An Alberger condenser and cooling
tower with 8000 sq. ft. have recently been erected, however,
for-the use of the low-pressure turbine. The cooling towers are
22 ft. in diameter and 41 ft. high, and the rotary pumps for cir-
culating the water in these towers are directly connected to a
120-hp inter-pole electric motor, supplied by the Electro Dy-
namic Company, of Bayonne, N. J. The average vacuum at-
tained in the condenser since starting a few days ago is 28 ins.,
although a vacuum of 2974 ins. has been secured.

The 1500-hp engines are each direct connected to a 1500-kw
generator, which develops an average of about 2000 amps. at
575 volts. The turbine takes steam from the exhaust main at
a pressure of, say, 1 1b. above the atmosphere, and is provided
with four wheels, each with a single row of buckets. Exhaust
steam from onc engine when operated at 2500 hp or 2000 amps.
is sufficient to secure an output from the turbine of 1300 amps.
at 575 volts, with no increase in the back pressure on the en-
gines. As about 150 amps. are required to operate the auxil-
iaries, the gain from the use of the turbine is from 1000 amps.
to 1200 amps., or approximately 6624 per cent of the output of
the original generating unit, instead of the 25 per cent usually
expected from the introduction of a condenser..

The generator portion of the turbo-unit is also interesting,
as it is a direct-current machine, but details are not now avail-
able, except that it has six poles and runs at from 1100 r. p. m.
to 1200 r. p.m. The voltage is remarkably steady, in spite of
the fact that no governor is used on the turbine.

The turbine was put in service Dec. 15, and tests are now
being conducted to determine its steam consumption. When
the turbine is receiving steam at atmospheric pressure without
moisture and there is 2-in. absolute back pressure in the con-
denser, the guarantees provide that the steam consumption shall
not exceed 36 lbs. per kw-hour at full load and 40 lbs. at half
load. At 4-in. absolute back pressure, these figures are re-
spectively 45 lbs. and 50 lbs. Recent tests on this machine
made at Schenectady have shown that these amounts were met
with a very large margin, indicating that low-pressure tur-
bines can be used to great advantage where a comparatively
large amount of exhaust steam is available. The Philadel-
phia Rapid Transit Company has already ordered from the
General Electric Company a duplicate of the turbine installed,
and from the data secured from these machines considerable
light will be thrown on the advantage of low-pressure turbines.

—— e ——

By months, the earnings of the Twin City Rapid Transit
Company in both gross and net, compared with 1904, show re-
sults as follows: '

Gross Increase Net Increase
January ......... $351,120 $19.708 $175,806 $13.3095
February ........ 321.451 8,003 151,170 *2,436
March .......... 361,732 18,430 188,966 10,071
April ... 355,213 17,811 184.405 7,806
May .o camea ssoss 389,425 35,779 216,921 24,047
June ... 392,529 22,388 214,676 | 18,173
July ..ol 435,105 49.326 248,052 41,962
August socoon s 422,051 32,854 246,512 35,912
September ....... 454.062 70,118 278,030 70,103
October ......... 420,081 52,824 228,043 30,224

* Decrease.
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THE RELATION OF RAILWAY SUB-STATION DESIGN TO
ITS OPERATION*

BY SYDNEY W. ASHE

This paper is limited to a consideration of sub-stations in
which high-tension alternating current is received and con-
verted into low-tension direct current. In the operation of a
modern railway converter sub-station, reliability of service is
of paramount importance, being more important than consider-
ations of first cost, of depreciation and of maintenance; and in
turn the reliability of service is affected to a marked degree by
the length of time required to manipulate the various combina-
tions of sub-station.apparatus. The following factors will be
noticed in this connection:

1. The best method of starting converters;

. The protection of converters;

. The use of oil switches when synchronizing;

. The regulation of load; ™

. The best arrangement of switch gear;

The operation of reverse current relays;

. The adjustment of load between the sub-stations which
feed the same circuit;

8. The noiseless operation of synchronous converters.

1. The Best Method of Starting Converters.—In considering
the various methods for starting converters, it should be noted
that an essential characteristic of every method is ability to
start and synchronize a converter in the shortest time without
affecting the system generally. The first rule that a sub-station
operator must learn is to be ready at all times to carry upon
the converters whatever load may come upon the sub-station,
this load being limited only by the maximum carrying capacity
of the feeder oil switches. Occasionally, as a result of con-
gestion of traffic, excessive overloads come upon a station. In
this case another converter must be started immediately, syn-
chronized, and placed on the bus-bar. This calls for a con-
venient arrangement of switch gear, a rapid, reliable method
for starting and synchronizing converters, and a quick and
steady operator.

Three methods are usually employed for starting converters,
namely :

A. From the direct-current side.

B. By means of a small direct-connected induction motor.

C. From the alternating-current side.

Method A.—The converter is started as an ordinary shunt
motor, receiving its current either from a shunt-wound gen-
erator or from the direct-current bus-har. A double-throw
switch is usually provided so that the converter may receive
current from either source. Ordinarily, when started by cur-
rent from a shunt-wound generator, about 2 minutes are re-
quired to start, synchronize and connect a 1500-kw converter
to the bus-bar. In emergency cases the machine is started by
current from the direct-current bus-bar, and only a minute
and a half are required to place it in service. The advantages
of method “A” are the rapidity of starting and the smallness
of first cost, since it requires but one starting set for all the
converters, and the slight expense of maintenance.

The disadvantages of the method consist in a small factor
of reliability and the possibility of a heavy surging of current
during the process of synchronizing. The latter disadvantage,
however, may be obviated by the use of a simple modification
of the switch gear, devised by H. G. Stott. This device is now
used in connection with the Interborough Rapid Transit Com-
pany’s equipments. It consists in closing a local storage bat-
tery through the circuit breaker of the starting bus-bar a frac-
tion of a second before the converter oil switch closes. The
converter then runs practically free from the direct-current
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side, and self-excited at the instant the oil switch closes. The
oil-switch motor and the tripping coil of the circuit breaker
are in multiple with the battery when the control switch on
the bench board has been closed. The oil switch requires only
0.4 second for complete connection, whereas the circuit breaker
operates almost instantly.

When the converter is rotating slightly under or above its
synchronous speed, and the pointer of the synchronism indica-
tor is moving slowly round the dial, if the local storage-battery
switch be closed just as the pointer is approaching zero, it is
possible to connect the converter through the transformer to
the alternating-current bus-bar without the operator being con-
scious of the fact excepting from the noise made when the oil
switch closes.

Method B.—With this method, by means of a small induc-
tion motor mounted upon the main shaft of the converter, the
converter is brought up to synchronous speed. The starting
motor has fewer poles than the converter, and therefore a
higher normal speed. A variation in speed may be obtained by
placing a slight load upon the converter through the medium
of a resistance shunted across the brushes, the converter being
self-excited. Varying the resistance in series with the con-
verter field coils will also cause a slight variation of load upon
the induction motor.

The main advantage of this method is the increased factor of
reliability, since each converter has its individual starting mo-
tor. For mechanically starting the converter armature it is
common practice to install a motor somewhat smaller than the
motor used for driving the exciter generator in method “A.”
As a result, a converter does not accelerate so quickly with
this method as when started from the direct-current bus-bar.
One of the disadvantages of this method is the fact that owing
to the torque of the induction motor varying with the square of
the impressed voltage, a very small drop of voltage will keep
the motor from starting at all. For instance, if only 8o per cent
voltage were received, as is sometimes the case after a bad
shut-down at the power house, or on the system, due to a
variety of causes, it is highly improbable that the converter
will start. Another bad feature is, in case of a burn-out on a
starting motor, the converter is crippled. Other disadvantages
are the greater first cost and increased cost of maintenance.

Method C.—In this method two sets of taps on the low-ten-
sion side of the step-down transformers are commonly used.
These taps are connected to a two-way switch, the middle ter-
minals of which are connected to the converter slip rings. To
prevent an excessive starting current, reactance is inserted be-
tween the converter slip rings and the low-tension windings of
the transformer.

The converter is started as an induction motor by throwing
the two-way switch so that the low-potential taps are connected.
When the current has fallen sufficiently low—the converted
speed increasing—the two-way switch is thrown in the opposite
direction, connecting the converter directly to the normal volt-
age taps.

It is usual with this method to start converters of 300 kw or
Con-
verters varying from 300 kw to 1500 kw are started by volt-
ages of one-third and two-thirds the normal voltage. On the
one-third voltage taps. with 25-cycle converters, the current at
starting is generally a little less than at full load.

Owing to the large ratio of the field turns to those of the
armature, high electromotive forces are liable to be induced in
the field windings when making use of this method of starting.
Tt is common practice to provide a field switch which discon-
nects the windings at several points.

With this method no time is lost in adjusting the speed, as
the converter builds up into synchronism, but an objection to
this method is the large current drawn at starting. This, how-
ever, is generally at a power factor that yields a correspond-
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ingly increascd starting torque and brings the converter up to
synchronous speed in a shorter space of time. Another im-
portant advantage is the large factor of safety due to the entire
The additional
field switches consume, however, additional time for their

absence of starting sets and starting motors.

manipulation.
The time ordinarily required to put converters in service
when using this method is approximately as follows:

300 kw 45 seconds

75 seconds

1000 kw

1500 kw ... .. SRR, . o o, 120 seconds
It is possible to start these converters more quickly. The
following times have been recorded, though they do not repre-

sent the minimum:

300 kKW ... 16 seconds
1000 KW mms = ame smams 0 e o oo on 40 seconds
T500 KW suo: sos smas comes cwms ves s 65 seconds

This includes the time necessary to close the high-tension
alternating-current switch of the converter transformer, the
time of starting by means of air-brake lever switches, and the
time included in closing the field switches, the direct-current
circuit breakers and the line switch.

The chief disadvantages of the method are the high potential
generated in the field windings at starting, the large starting
current which may affect the regulation of the system and the
necessity for a change in design. The two former disadvan-
tages are minimized by the arrangements previously mentioned.
The latter disadvantage, however, necessitates the elimination
of the circular dampers embracing the entirc pole piece. A
converter constructed in this manner will “hiint” on the slight-
est provocation and ultimately trip itself out cf the circuit.
For instance, a short-circuit on some other part of the system,
throwing a lagging current on the line, or some slight trouble
i the governor of one of the engines supplying it, or anything
which may happen to vary the angular velocity of the prime
mover, is sufficient to start hunting in a synchronous con-
verter. The starting current is approximately four times that
used with methods “A” or “B” for the same capacity machinc.

It should be noted when considering the time necessary to
start converters that this time depends to a great extent upon
the personal peculiarities of the operator. Moreover, the in-
terval of starting for all methods, has been so far reduced as to
be adequate to the demands of railway operation. When an
excessively steady overload comés upon a station, the operator
may casily trip a few of the section breakers while an addi-
tional machine is accelerating. The cars on the rail sections
fed by this sub-station will receive slight power from adjoining
rail sections, as the /*R drop will be excessive. The cars will
conscquently slow down. \When the power has been off the
circuit for about 20 seconds and the speed of the converter is
approaching synchronism, the circuit breakers formerly opened
may Dbe closed, and the other section breakers and switches
opened. In this way trains may be kept moving during the
time required to start, synchronize, and place on the bus-bars
this additional machine. TPassengers in the cars will hardly be
conscious of what has occurred. )

The Protection of Converters—In the design and installation
of circuit breakers, the inductance of the system is usually
relied on to prevent an excessive rise of current during the
interval of time elapsing between a short-circuit and the open-
ing of the circuit breaker. This, however, is not sufficient pro-
tection: for an excessive short-circuit in the system, say dur-
ing light load when only one machine is operating, will often
cause a flash, accompanied by a shrill sound, around the com-
mutator of the converter. At first one might think that a re-
actance coil of low ohmic resistance could be placed in series
with the breaker to minimize this effect; but a coil of constant
reactance, resistance or self-inductance could not entirely meet
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the conditions, owing to the variability of the time-constant of
the circuit. For instance, the self-inductance and resistance
would vary with the distance from the sub-station in which the
short-circuit occurred. Proper conditions, however, might be
approximated and a coil designed which would partially pro-
tect the converter.

Where sub-stations are equipped with storage batteries which
float on the system, there’is a tendency for the storage hatteries
to bear the brunt of the load, in case of short-circuit, permit-
ting the converter circuit breaker to open, followed shortly by
the opening of the battery circuit breaker. This, however,
does not always prevent the converter from flashing over, ow-
ing to the fact that the velocity of chemical action at the elec-
trodes of the battery and the limitations of the velocity of
migration of the ions of the electrolyte are insufficient to pre-
vent this action. Theoretically, the converter bus-bar voltage
would drop, the battery carrying the peak of the load. As a
matter of fact, the battery does not always perform this func-
tion. *

The Use of Oil Switches When Synchronizing.—Much has
been written of the superiority of oil switches over air switches
for opening and closing alternating-current circuits. This
superiority is due to several causes, namely, the smothering
action upon the arc by the oil, the rupturing of the circuit at
the zero point of the current wave, the absence of leakage be-
tween contact points, and the small dimensions of the switch.
Electrically-operated oil switches, however, have a few dis-
advantages which, while not vital, are worth mentioning. It
is not the intention of the writer in mentioning these disad-
vantages to criticise the use of oil switches over air switches,
as the former are far superior to the latter for heavy traction
work. ’

With an oil switch, the time rcquired to close the circuit
varies with the voltage of the local storage batteries. When
this voltage falls below a certain point, the switch fails to
operate. Such switches are guaranteed to operate over a con-
siderable range of voltage, something like 125 volts to 70 volts,
but several instances have been brought to the attention of the
writer in which switches have not operated when the voltage
has fallen below 935 volts. This characteristic is extremely
objectionable, for it obliges the operator to resynchronize, in-
asmuch as the general sub-station rule requires the starting
over again of all auxiliary apparatus when an oil switch fails
to operate. Another objectionable feature is that sometimes
oil switches fail to lock when closed by the switch motor, open-
ing again and closing subsequently when the converter is per-
haps as 'much as 6o dcgs. out of synchronism. This perform-
ance is characterized hy operators as “looping the loop.” One’
can readily imagine what happens when a converter that is
considerably out of synchronism is closed upon the circuit,
making what is termed “a bad shot.” This may do consider-
able damage. These troubles, however, are not of frequent
occurrence and an operator who is familiar with the “in-
dividuality” of cach switch soon learns to test it frequently, as
well as to keep his storage batteries well charged, and thus to
minimize these disagreeable characteristics.

The Regulation of Load.—Railway operation does not call
for as close a voltage regulation as is requisite for electric
lighting circuits. Economic operation, however, demands that
converters be run on as constant a load as possible. The gen-
eral use of storage batteries for load regulating in railway work
seems to have heen retarded owing to their objectionable fea-
tures; for instance, their acid fumes, the necessity for special
wiring, and their heavy depreciation. In addition, their enor-
mous first cost has placed them actually out of competition with
synchronoys converters and generating apparatus. The use-
fulness of storage battcries in railway work is being more and
more appreciated, as evidenced by their recent applications.
An interesting development in connection with storage bat-
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teries is a carbon regulator put to use during the last year. It
consists of a variable carbon resistance which is used in con-
nection with pilot cells and an exciter, to vary the excitation of
the field coils of a booster.

Referring to the diagram, H is a solenoid carrying the total
generator load, which acts on a soft iron plunger suspended
from the lever A-B of the carbon regulator. At the other end
of the lever is a spring S, whose tension is adjustable. K and
L are piles of carbon discs on the opposite sides of the fulcrum
C of the lever. The resistance of these piles is altered by slight
variation in mechanical pressure, produced by slight fluctua-
tions of current in the coil //. The details of the electrical
connections are self-explanatory. The battery booster is rep-
resented by ), F being its field coils. [ is a small exciter,
whose field coils, M, are connected to the carbon regulator as
shown.

As the lever arm is raised or lowered, the resistance increases
in one arm and decreases in the other, causing wide variations
in voltage across the exciter field coils, the direction and in-
tensity of the current in the coils varying accordingly. The
action is somewhat analogous to that of Wheatstone’s bridge.

With the polarity of the booster changing and its field ex-
citation varying in intensity, it is possible automatically to
charge the main battery or to raise the battery voltage so as to
carry part of the load of the bus-bar. By limiting the motion
of the lever arm it is possible to limit the load which the battery
will carry under extreme conditions. With this system close
regulation of the load on the converter is obtained.

The Best Arrangement of Switch Gear—The most suitable
arrangement of switch gear is obviously that which best facili-
tates the manipulation of sub-station apparatus with a minimum
outlay.

There are two distinct arrangements of switch gear, their
adoption depending upon the capacity of the sub-station. With

REGULATOR FOR USE IN CONNECTION WITH STORAGE
BATTERIES

one arrangement, which is especially applicable to small sub-
stations, all of the switch gear is located upon the main floor
with the converters and with the transformers. The other
method, which is usually employed in stations of large capacity,
consists in locating all the manually-operated switches, except
the negative switches, in a switchboard gallery.

It 1s worth noting that in the first case, where all the switch-
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ing apparatus is located on the same floor with the transform-
ing apparatus, the station attendance is minimized, for the
operator may also perform part of the duties of station fore-
man, and the converter tender may also perform the duties of
janitor, thus dispensing with two men. But this system is not
wholly advantageous. In the first place, it is difficult to keep
the switch gear clean, and in case of trouble the operator is too
near the converters to act with unconcern. On the other hand,
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ELECTRICAL CONNECTIONS FOR STORAGE BATTERY
REGULATOR 4

this system reduces the expense of wiring to a minimum, allows
excellent ventilation and results in a very compact station.

Where a switchboard gallery is employed, the operator is
able at a glance to scan the whole station, a great advantage in
case of trouble. He is relieved of the fear of personal injury;
he is less hampered and more comfortable, and can better per-
form his duties. But the expense of wiring is greater and the
ventilation inferior.

It is becoming the standard practice to construct the switch-
board in three distinct sections, namely, a controller board
from which the oil switches are operated; a set of machine
panels, and a set of distributing panels. The positive direct-
current bus-bar forms a connecting link between the machine
panels and the distributing panels. This system is sometimes
modified in small stations.

Various arrangements of circuit breakers are employed; in
some cases they are mounted directly upon the switchboard
panels; in others distinct and separate compartments are used.
The latter is preferable if the expense be justified, for it dis-
concerts an operator to see the flash of an opening circuit
breaker.

It has become quite common to separate the negative switches
from the positive switches, the reasons for which are obvious.

A feature worth mentioning is the arrangement of a circuit
of lamps on the switchboard and their feeding from the local
battery circuit, so that in cases of failure of power at the
power house there may be sufficient illumination in the eve-
nings for the operator to manipulate the board. Upon the
same circuit a camplete set of signal lamps should be installed
to indicate whether switches and circuit breakers are open or
closed.

The Operation of Continuous Reverse-Current Relays.—
Much criticism has been directed against continuous reverse-
current relays, owing to their sensitiveness, the amount of ad-
justment they require, and their inability to perform their ser-
vice at all times. While these criticisms are partly warranted,
the fact remains that such relays are better than no protection
at all.

An operator is supposed to try the relay controlling the ma-
chine circuit breaker each time a converter is disconnected
from the bus-bar. The field rheostat of the converter is cut
in entirely, the converter dropping its load. The positive bus-
bar voltage being slightly higher than the machine voltage, the
reverse-current relay is energized, closing the local battery
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circuit through the tripping coil of the circuit breaker which
should open instantly.

Sometimes when a converter is being placed on the bus-bar
its voltage is slightly lower than that of the bus-bar, and con-
sequently it “backs out,” the circuit breaker being tripped by
the action of the reverse-current relay. This feature is dis-
agreeable, but it tends to make the operator more careful.

If reverse-current relays were not sensitive they would be
practically worthless. Hence the features which appear to
make the instrument objectionable are necessary elements of
its successful application.

The Adjustment of Load Between Sub-Stations That Feed
the Same Circuit—Where all sub-stations are equipped with
converters of the same capacity, it is desirable to have a definite
rule governing the adjustment of power factor of converters,
in order that the rail load may automatically distribute itself
to the proper sub-stations. Such a rule requires the adjustment
of the power factor of all converters so as to be unity at full
load; but it fails where applied broadly, owing to the practical
impossibility of finding any two converters of the same capac-
ity, although manufactured by the same company, with iden-
tical characteristics and equal brush contact resistances. This
rule is usually observed, however, with discretion by sub-sta-
tion operators, and its observance yields good results. But if
the rule be adhered to rigidly, the results are not altogether
satisfactory.

For instance, assume two converters operating in multiple
between a common alternating-current bus-bar and a common
direct-current bus-bar. Assume also that the field resistances
of the converters are adjusted for unity power factor at full
load. When the load upon both machines is greater than the
combined full load capacity of each machine, one converter
may draw more than half the load. Also when the total load
is less than the combined normal load of both machines, the
other converter may absorb the greater proportion of the load.
This condition is aggravated by the resistance of the converter
field coils changing with the temperature, and also by the main-
tenance of the converter direct-current brushes.

When an individual converter in a sub-station is disconnected
from the direct-current bus-bar it does not follow that the
original station load will distribute itself over the remaining
converters operating in multiple. Moreover, when an addi-
tional machine is connected to the circuit, the sub-station will
draw more of the load from the adjoining sub-stations. The
energy in this way surges back and forth with each operation.
It is obvious, therefore, that it is practically impossible to
frame a rule of this character which may be adhered to rigidly.
If storage batteries are employed as a method of regulation,
keeping the individual load upon the converters practically
constant, this rule would apply more generally, but where the
energy fluctuation upon the converters varies from quarter
load to 50 per cent overload, and sometimes 100 per cent over-
load, it is obvious that the previous rule will not apply. The
same reasoning holds good in the case of a sub-station equipped
with machines of different capacities.

Noiseless Operation of Converters.—The operation of con-
verters is usually accompanied by a shrill and disagreeable
sound. It is not caused by the commutator, by the slip rings,
or by air passing through the crevices of the armature as is
usually supposed, but is purely an electromagnetic phenomenon.
It is probably the result of vibrations set up in the armature
core teeth by the varyingselectromagnetic conditions of the
circuit.

That this tone is caused by magnetic action may be illus-
trated by the following simple experiment performed by the
writer. A converter was driven by a separate belt-connected
shunt motor, and the speed was adjusted to 1800 r.p.m. The
converter was a four-pole machine, so that this corresponded
to a frequency of 60 cycles. The converter field coils were un-
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excited and the machine operated practically without noise.
Upon exciting the field coils this shrill tone became audible,
and then increased in intensity until upon overexcitation it
became very loud. This would seem to indicate that the phe-
nomenon is purely magnetic, and that it might be obviated or
at least modified by proper design. The desirability of such
modification must be evident in the case of sub-stations located
in residential sections. /
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SOME CONSIDERATIONS DETERMINING THE LOCATION OF
ELECTRIC RAILWAY SUB-STATIONS* .

BY C. W. RICKER

No attempt will be made in this paper to define the condi-
tions under which indirect distribution, through the medium of
transformer sub-stations, is more economical than direct dis-
tribution from one or more generating stations containing
prime movers. It is assumed that because of the size of the
railways to be considered, and the local conditions determining
the cost of generating power, the indirect method of distribu-
tion has been selected as offering the best economy in com-
mercial operation, and an attempt will be made to outline a
general method for determining the number and location of
sub-stations.

In many cases, perhaps the majority of cases, a general solu-
tion of this problem is quite impossible. Most of the large elec-
tric railway systems now in existence are the result of develop-
ment not foreseen by their original projectors, and there is
little reason to believe that future systems will be very widely
different in this respect, but probably they will continue to
grow by extensions and consolidations, depending upon the dis-
tribution and development of local centers of industry and pop-
ulation.

For convenience of discussion, electric railways large enough
to require indirect distribution may be classified as follows:

1. Large simple networks, serving a single community. =

2. Long single lines or groups of such lines, connecting sep-
arate communities or different parts of a very large one.

3. Complex networks, with connecting lines, serving a city
and its suburbs.

4. Several networks, with long connecting lines, serving sep-
arated communities.

Railways of the last-namei class are usually consolidations
of the local systems of neighl ring cities or towns, and inter-
urban lines which frequently furnish power for lighting and
general uses in the towns s ;ved. There are usually well-
marked centers of load which together with local business con-
ditions, determine the position and equipment of sub-stations.

Railways of class 3, those serving a large city and its
suburbs, are also most often the result of the consolidation of
separate lines and networks, and while the large central net-
work belongs in class 1, the outlying districts present a difficult
problem to the engineer, for he must anticipate the direction,
character and sequence of growth so as to provide against it.
This requires an intimate knowledge of local conditions, both
industrial and social, and in addition he has need to be some-
thing of a prophet to foresee the changes which the building
of new lines and the starting up of new works may produce.
The problem is a local and particular one, and must depend
mainly upon individual judgment for its solution.

Classes 1 and 2 can be treated more generally. Take first
the case in which a large network, or long line or group of
lines, is contained wholly within a large city, so that a fairly
uniform schedule can be operated over the whole. and the
mean load upon each mile of road is approximately uniform

* A paper presented at a meeting of the American Institute of Electrical
Engineers, New York, Dec. 15, 1905.
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throughout the system, at any given time. It is required to
adjust the cost of losses in the primary distribution, the sec-
ondary distribution, including the track and the sub-stations,
the fixed charges upon each of these three divisions and the
cost of sub-station attendance, so that their sum shall be a
minimum, with due regard to the conditions of regulation and
continuity of service.

As the density of the load in such a system is very great,
the unit of sub-station equipment may be made large enough,
so that at the time of least load, one unit per sub-station may
be operated at or near its best efficiency. Hence the sub-sta-
tion losses per kw-hour may be considered constant.

The aggregate capacity of the sub-stations will equal the
capacity of the generating station, plus the sub-station reserve
capacity, if any is necessary, which will not exceed one unit
per sub-station. The greater the distance between sub-stations,
the larger the sub-station unit will be; hence the cost of sub-
station apparatus will increase as the number of sub-stations
increases, until the largest practicable unit is reached. The
same is true of sub-station land and buildings.

The cost of sub-station attendance will depend only upon
the number of sub-stations, as the same number of attendants
is required in a small as in a large sub-station, unless the cost
of land makes it necessary to double deck the sub-stations,
which will cause a sharp rise in the cost of attendance when
the number of units becomes greater than can be placed on
one floor.

When direct-current motors are used, the secondary voltage
is fixed by conditions of standard practice. The secondary
conductors may be proportioned by Kelvin's law, subject to
the limiting condition that the lowest potential shall be enough
to allow the required acceleration. As the number of sub-
stations increases, the cost of the conductors will decrease
rapidly. The energy losses in the conductors may be constant
or decreasing. The primary distribution in this case must be
by underground cables. The primary voltage will be deter-
mined by the relative cost of copper and insulation, and should
be as high as is consistent with safety. Hence the losses per
mean kilowatt in the primary distribution may be considered
constant. The total weight of primary conductors will be prac-
tically independent of the number of sub-stations, depending
upon the total energy and the mean distance of distribution,
and may be determined by Kelvin's law.

To obtain the greatest reliability of service, each sub-station
should be fed directly from the generating station by at least
three cables, and in the case of a wide difference in the number
of sub-stations considered, the total cost of cables and conduits
would be somewhat greater with the larger number of sub-
stations, as more and smaller cables would be required. Other-
wise the cost of the high-tension distribution, and the losses in
it, may be considered constant.

Neglecting those quantities which are constant, the fixed
charges on sub-station land, buildings and apparatus, and the
cost of sub-station attendance increase as the number of sub-
stations increases; the fixed charges on the secondary dis-
tributions decrease and the losses in the secondary distribution
decrease or remain constant.

The various losses and charges upon which the solution of
the problem depends may then be considered as constants or
variables, dependent directly upon the number of sub-stations
and inversely upon the distance between sub-stations. These
quantities may be reduced to a common base of annual kw-
hours, and curves representing them may be drawn with re-
spect to the number of sub-stations as one co-ordinate, and a
summational curve may be drawn which, if the premises are
rightly chosen, will indicate the number of sub-stations at
which the sum of the various charges is a minimum.

In a far greater number of railways the load is not uniform
throughout the system. This is true especially of the long in-
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terurban railways using a comparatively small numbar of heavy
train units. The load at any given time is concentrated upon
parts of the system, or travels from end to end of the long
lines. In such a system, the aggregate capacity of the sub-
station apparatus in operation at any given time is greater than
that of the generators; hence the load factor of the sub-stations
is unfavorable, and in most cases the power factor of the sys-
tem is low.

In a solution by the method outlined in this paper, several
new curves must be drawn in addition to those named. The

~ first showing the all-day losses in the sub-station apparatus,

which will increase with the number of sub-stations. The
second showing the losses in the primary transmission lines,
which will also increase with the number of sub-stations, due
to the greater length of lines and to the lower power factor.
The third showing the fixed charges on the primary transmis-
sion lines.

The last two curves are relatively much less important. It
is possible by compounding or automatic adjustment of fields,
to keep the power factor of the synchronous converters very
near unity, making the transmission losses more nearly con-
stant and independent of the number of sub-stations. In such
systems it is not usual, and seldom practicable, to use separate
feeders from the generating station to each sub-station; and
the primary distribution is usually by overhead lines, generally
supported on poles which are used for other conductors as well.
But with all the sub-stations along a single line of railway, or
a group of such lines connected to one transmission line, the
additional cost of extending the same for a greater number of
sub-stations will usually be but a small part of the whole ex-
pense. So, for at least a preliminary consideration of the prob-
lem, the last two curves may be omitted and the same quanti-
ties used as are considered in the solution for a road having a
uniform distribution of load, with the addition of one contain-
ing the all-day losses of the sub-station apparatus.

In systems consisting of long lines with infrequent train
service, the cost of attendance and all-day losses in converter
sub-stations often become so great that the regulation in sec-
ondary conductors economically proportioned for standard
direct-current voltage will not permit the operation of the re-
quired schedule. The usual remedy is to set the sub-stations
nearer together, though at the cost of operating economy.

If other conditions still make the use of standard direct-cur-
rent equipment desirable, it would seem that better economy
could be obtained by lengthening the sub-station sections and
using boosters, just as has been found profitable in the supply
of such lines of less length from direct-current generating sta-
tions. The fixed charges on and losses in the boosters should
then be included in the curves of sub-station apparatus.

In the discussion of the method of treating the problem of
sub-station location herein suggested, the usual type of con-
verter sub-station, with direct-current, secondary distribution,
has been kept in mind, but the method is no less applicable to
a complete alternating-current system with static sub-stations,
in which case the curves of sub-station losses, attendance and
fixed charges all become flatter, while the higher trolley voltage
available permits a wider spacing of sub-stations without ex-
ceeding the limiting conditions of regulation, all of which indi-
cate a better efficiency of sub-station apparatus and secondary
distribution, in roads of low and non-uniform load density.

Following the reading of the two papers on sub-stations, the
discussion was opened by H. A. Lardner, who called attention
to the fact that in rotary converter sub-stations of the average
interurban railway the sub-stations are entirely shut down
every night, and unless storage batteries are included in the
equipment of these sub-stations, no direct current is available
for starting the converters in the morning. Therefore, it be-
comes necessary to include onc other method of starting con-
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verters. The method of starting the converters from the alter-
nating-current side has many advantages; among them are
areat simplicity and the omission of special apparatus. The
introduction of taps running from the middle points of the
transformers is a very slight modification, and the double-
throw switch required is also a small matter. Furthermore,
the division of the field coils is not seriously objectionable.
Where the size of rotaries is 500 kw and under it is desirable
to use the alternating-current, self-starting method for placing
the first convertcr in operation in the morning, when no direct
current is available, and to use the direct-current method for
the addition of other units at any time during the period of
operation. .

W. I. Slichter remarked that in addition to the method in-
volving the application of an induction motor in starting ro-
tary converters, there is another method of indirect starting by
the use of a single-phase commutator motor. The alternating
e. m. f. of a rotary converter is approximately the voltage which
is suited for a single-phase commutator motor, and by putting
a reactance in series with such a motor an ecasy means can be
obtained for regulating the voltage and the speed. By this
method it would be easy to secure the proper speed for throw-
ing the converter into synchronism.

H. G. Stott thought the importance of the line drop had not
been properly emphasized. When a synchronous converter is
operated with a line drop of 12 per cent, there is difficulty in
holding it in synchronism, and its operation generally will be
unsatisfactory. This fact is of moment when a converter is
started from the alternating-current side. If the line is fairly
well loaded and there is a drop approximating To per cent if a
converter of relatively large capacity be started, there may be
such a drop as to start the other converters hunting, and to
cause a flashing at the brushes. This fact also has a strong
bearing on Mr, Ricker's paper. That is to say, the limiting
conditions in the location of sub-stations is set by the line drop,
and it must be borne in mind that a maximum of not more than
15 per cent drop can be allowed. ‘

Professor R. B. Owens, of McGill University, called atten-

tion to the fact that the main consideration in connection with
the location of electric railway sub-stations was omitted from
Mr. Ricker’s paper, namely, the voltage. Without going in-
to the question of whether or not direct-current generators
can be successfully designed of large size, for voltages of 1000
or 1500 or 2000, it is believed that the makers stand ready to
furnish rotary converters of 1000 volts, may be more, and also
at least bi-polar motors that will operate successfully at such
voltages. If this is true it affects the whole question of sub-
station location most materially, and materially interferes with
the field which some people suppose the alternating-current
motor system occupies. The gist of the whole matter depends
upon the value to which the direct voltage can be increased.
The solution lies in the design of direct-current machinery, in
large units, at high voltage, to operate successfully under con-
ditions met in traction work. )

William McClellan thought the method proposed by Mr.
Ricker would apply very well where trains move over the road
without any particular points of congestion; but in any practi-
cal case it is necessary to cousider the location of each sub-
station in connection with the existing conditions.

Dr. C. P. Steinmetz stated his belief that for a long time to
come, if not for ever, the largest number of railway sub-
stations will remain converter sub-stations. It is proper, there-
fore, that much attention should be devoted to the rotary con-
verter. The railway converter sub-stations can be divided
into two typical classes: the sub-station in a large high-power
distribution system and the sub-station in an interurban sys-
tem. In the former class, the loss between generating station
and sub-station and the drop of voltage between sub-stations is
very small.  The sub-stations contain a large number of large
units, which run practically always at steady full load. The
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individual momentary variations of load are not perceptible in
the sub-station to any great extent, and the daily changes of
load are taken care of by varying the number of converters.
In such sub-stations the possible variation of voltage due to
line drop is insignificant. Automatic control of voltage for
variations of load on the converter is not necessary, since the
converters are maintained at fairly steady voltage. Therefore,
automatic voltage controlling devices, as compound field coils
and reactive coils, are not necessary, but the shunt-wound con-
verter is suitable, and therefore it is undesirable to have in such
sub-stations series field coils on the converters and reactive
coils, since they are an unnecessary source of a possible
danger, the danger of racing in case of the direct-current sys-
tem feeding back into the converter sub-station, which danger,
due to the small resistance between sub-stations, is greater
than in the interurban sub-station, which is the second class of
sub-station. In the interurban systems moderate-sized sub-
stations with two or three units of converters of, say, 500 kw
or less, are fed from long=distance, high-potential transmission
lines with considerable drop of voltage in the transmission
lines and very considerable resistance between the sub-stations.
In these sub-stations systems the variation of load would be
impracticably large for any ordinary methods of voltage con-
trol to be used. Therefore, these sub-stations utilize powerful
series field coils and reactive coils. That is what has been
called phase control. In the operation of a converter sub-sta-
tion the most important matter is the starting of the converter.
Tn the early days the first systems were started from the alter-
nating-current side by throwing full voltage on the converter
or synchronous motor and letting it get up to synchronism.
The starting from the alternating side gives the severest jolt
on the system, especially when started at full voltage. The
converter is also started either by a special motor or from the
direct-current side, and then synchronized. The methods of
starting can, therefore, be divided into two large classes: those
methods which require synchronizing devices and those which
do not require these devices. There may be some difference
in the time required to start; it may take a little longer time
to synchronize, but in either case the minimum time is suffi-
ciently short, so that either method would be suitable. The
method of starting, which requires synchronizing devices, is
the least severe on the system. A converter may be put into
the system without any trace of disturbance. This method was
introduced to a large extent to avoid shock on the system, but
recently the tendency has been strongly away from it, and at
least in interurban systems, it may almost be said that the
methods of starting which require these devices have failed.
They have failed hbecause under just those conditions where the
utmost rapidity of starting is essential, where there is trouble
in the system or heavy overloads, where the direct voltage can-
not be held up, and begins to sag down to nothing, and where
in the alternating-current system the voltage goes up and
down, the machines cannot be synchronized safely. These are
the main reasons for reintroducing the alternating-current,
self-starting method. It is true that a specially skilled oper-
ator might be able to get the converter in operation in this
manner without throwing out the whole sub-station, by closing
the switches not at equality of frequency. but when the two
frequencies approached each other, while they are vet coming
together, because it is impossible to synchronize them while
they are together. The speeds cross each other at such rapid-
ity that they are immediately again apart, and there is the
danger of improperly estimating the time and thus' of short-
circuiting the system and throwing out the other converters
just when they are most needed. In general, the proper mo-
ment for closing the switches is not when the machines are in
step and in synchronism, but just a moment before they are in
synchronism. That means that a direct-current starting is of
exceptional usefulness in interurban systems. In the large
metropolitan sub-stations the difficulty is largely reduced, be-



DECEMBER 23, 1905.]

cause the voltage is steady on the alternating side as well as on
the direct-current side. At the same time in these systems, if
a machine is thrown in when out of synchronism the result is
much more disastrous, because there is almost no resistance
between the generating station and the sub-station or between
the sub-stations, and all the momentum of the whole system
feeds back into the converter, thus reversing the converter at
full velocity. Even with the most skilled operator, that may
occasionally happen. Assuming the efficiency of the operator
as very high, that his liability to error is only one-hundredth of
I per cent, that he will make a mistake only once in 10,000
times, if one considers a city like New York, where more than
100 converters of 1000 kw or more have to be thrown into the
system daily, it will be seen that one in ten thousand means
three times a year some hig converter is thrown in wrong, and
tears down the whole station, with the usual disastrous results.
This fact gives the preference to starting from the alternating
side by means of low voltage. A compromise of the direct-
current and the alternating-current methods_ of starting has
been developed to reduce the jolt on the system. The start is
made from the direct-current side, and the machine is brought
up almost to synchronism. The direct-current side is discon-
nected aifd the alternating-current switch is closed. The con-
verter drops in step almost instantly, and there is hardly an
appreciable jolt on the whole system. This method is not
quite as simple as the one used when starting from the alter-
nating side from rest, but it is sufficiently simple for a large
system, where the risk is considerable.

In discussing the hunting of converters, Dr. Steinmetz stated
that there are several modifications of the anti-hunting devices.

One of the most effective is a squirrel-cage induction motor.

That is the most effective anti-hunting device, and it is largely
used in synchronous motors intended for .very severe condi-
tions, as for operating heavy fluctuating loads at the end of a
long transmission line with heavy resistance losses in the line.
It is obvious that such a squirrel-cage induction motor 1s of a
great advantage in starting the converters. Two other de-
vices are short-circuits around the field pole and short-cir-
cuits between the field poles, each depending for its operation
on the shunting of the magnetic flux. When hunting, the
magnetic flux vibrates across the field pole. The short-cir-
cuit current around the field pole is due to the change in the
magnetic flux. The short-circuits between the field poles ob-
viously cannot interfere with starting, but they act as self-
starting motors, giving a quarter phase winding to the normal
pole, and produce the effect of a quarter-phase motor. The
other arrangement of short-circuiting around the field poles is
used to a considerable extent in synchronous motors which are
built that way, and they give no trouble, because there are
many of them in use with synchronous motors.
to be no good reasons why they should not be very satisfactory
in connection with rotary converters.

The storage battery is a very useful and desirable element in
a railway system. The only and main objection to a storage
battery which has practically killed its introduction in most
railway systems, especially in interurban systems, is that the
cost of the storage battery as a rule is so great that an inter-
urban railway cannot pay for it, or cannot be sure to ecarn
sufficient money to pay the interest on the investment in the

battery.
 ——

General Passenger Agent Dittenhaver, of the Toledo & In-
diana Railway, has a novel method of advertising shows and
special attractions that appear in towns along his line. e
sends a special car with a band to the various towns along the
line, and after a band concert to draw a crowd, a “barker” an-
nounces the special features of the show to be held in the
neighboring town. The plan has worked with great success in
several instances of late.
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THE ELECTRIFICATION OF THE PENNSYLVANIA RAILROAD
BETWEEN CAMDEN AND ATLANTIC CITY

Up to the present time the principal advance in the electrifica-
tion of steam roads has taken place at the terminal stations or
upon branch roads, so that the recent decision of the Pennsyl-
vania Railroad (announced in the STREET RAILWAY JOURNAL
of Dec. 16) to equip electrically a portion of its system between
Camden and Atlantic City, N. J., is of the greatest interest.
The developments which have taken place at New York under
the direction of the New York Central and New York, New
Haven & Hartford Railroad comp';nies have focussed the at-
tention of the engineering world on this branch of railroad en-
gineering, and this further advance of electric traction, coming
as it does when this phase of railroading is fresh in the minds
of all engineers, marks another milestone passed in the sub-
stitution of elcctricity for steam for heavy railway service.

That portion of the Pennsylvania Railroad to be electrified
comprises some 64 miles of steam road lying between Camden
and Atlantic City, N. J., being a portion of the West Jersey &
Seashore branch of the Pcnnsylvania system. It is proposed
to utilize the Cape May line of this system from Camden as
far as Newfield, this line being double-tracked with 1o0-1b. rails,
and to build an additional track from Newfield to Atlantic City,
making the lines double track throughout.

Over this roadbed an express service will be established.
The initial installation will provide for a three-car train every
15 minutes between Camden and Atlantic City, making the 64
miles in 80 minutes without stops. The maximum speed of the
cars will be between 55 m.p.h. and 60 m.p.h.

In addition to this through service to Atlantic City, a half-
hourly schedule is planned, consisting of two-car trains be-
tween Camden and Millville, 40 miles, and 1o-minute service of
single cars between Camden and Woodbury, 812 miles. Tull
service will call for fifty-eight cars in operation, each equipped
with two 200-hp direct-current GE 69 motors. These motors
will be similar to those now being manufactured by the Gen-
eral Electric Company for the equipments of the New York
terminal of the New York Central & Hudson River Railroad.
The motors will be controlled by the Sprague-General Electric
multiple-unit system. Current will be furnished to the cars
by the third-rail system, except on the sections between Cam-
den and Woodbury, and Newfield and Millville, where the cars
will obtain the necessary current by an overhead trolley. The
speed on thesc sections is less than on the main line.

The power house will be located at Camden. Power for the
operation of the cars will be furnished by three zooo-kw Gen-
tral Electric Curtis turbo-generators of the three-phase alter-
nating-current type, having a frequency of 25 cycles. From
this power house transmission lines will be run to six sub-
stations Dbetween Camden and Atlantic City, and a seventh
sub-station at Millville to supply that section of the road lying
between Millville and. Newfield.

The transmitting potential will be 33,000 volts. At the sub-
stations a total capacity of 11,000 kw in rotary converters will
be provided, delivering direct current to the third rail at 650
volts. The individual units will be of the standard General
Flectric type, and will have a capacity of 750 kw. They will
be started from the alternating-current end by means of taps

on the step-down transformers. The contract calls for the

_completion of this road by July 1, 1906, in order to take care

of the heavy summer traffic. The total amount of money in-
volved is ahout $3,000,000.

———+%

The Tllinois Transportation & Tunnel Company, which con-
trols the Chicago freight subway, has published a pamphlet
showing tnat the amount of finished tunnel on Dec. 1 was 208,-
220 ft. as against 103,620 ft. on Nov. 1, 1904.
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AN IMPROVED CABINET PLANER

Tn one of the accompanying views is shown a new cabinet
planer from the shops of the J. A. Fay & Egan Company, of
Cincinnati, Ohio, especially designed for use in work wherever
a fine, smooth surface is required. The heavy table is sup-
ported on a pair of inclines which run in gibbed ways on the

NEW CABINET PLANER

base of the machine, and are operated at the feeding-in end by
a hand wheel and two parallel screws on ball bearings; at all
times the points of support are directly underneath the feed
rolls and the cutter head.

The feed mechanism consists of four 5-in. rolls, all driven
downward by a system of gears said to be used only on Fay &
Egan machines. All gears are keyed to babbitted shafts; the
use of studs, with their consequent evils, is entirely avoided.

SECTIONAL CLAMP BEARING FOR CABINET PLANER

The infeeding roll is controlled by spring pressure, and may be
either solid or sectional. The sectional feed roll is unique in
its interior construction. FEach section is 114 ins. thick and
drives independently, as if it were a separate roll. This fea-
ture is found an invaluable one when it is desired to plane at
the same time a number of narrow strips of varying thickness.

The cylinder is tool steel of small cross section—two fea-
tures essential to fine planing; the cutter head and journals are
forged from the same piece. The sectional clamp bearings
for the cylinder journals do away with the trouble of re-
babbitting. The thin plates which form the cap bearings rest
diagonally upon the upper surface of the journals and are
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clamped in place by bolts, shown in illustration. These plates
take up their own wear, and any looseness of the journals may
be taken up each day if desired. On either side of the cylinder
are the pressure bars, set close to the knives and rising con-
centric with them. On the lower edge of the front bar is a
spring extending from end to end, which rests upon the stock
instead of the bar proper, and which is strong enough in itself
to press all ordinary crooks out of a board and hold it firmly
on the table.

—_— N

AUTOMATIC LOCK FOR FOLDING VESTIBULE DOORS

In the accompanying illustration are shown the details and
application of an automatic lock for folding vestibule doors
which is made by the Frank Ridlon Company, of Boston, Mass.
It has been found to be of great value in preventing glass
breakage and the swinging of vestibule doors. The first half of
a vestibule door can be opened while the second half remains

CONSTRUCTION DETAILS AND APPLICATION OF AUTOMATIC
LOCK FOR FOLDING VESTIBULE DOORS
closed. This latter cannot be opened until the first half is
folded back against the catch, which unlocks the second half
and locks the two doors together automatically, upon which
both can be swung back together and hooked. When this
operation is reversed, the two halves remain locked together
until, in closing, the second half strikes the catch; this releases
the first half, the second half being locked also in its normal
closed position. The first half is then free to be closed and
locked.
_—”+__

Thus far this year up to Nov. 1 the interurban cars of the
Detroit United Railway, together with the Rapid Railway Sys-
tem, have brought into the city 220,656 cans of milk. In four
vears they have contributed 803,237 cans to Detroit. That is
8,032,370 gallons, or 32,129,480 quarts.
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WHEEL PRACTICE IN NEW BEDFORD, MASS.

A couple of years ago the Union Street Railway Company,
of New Bedford, Mass., which had been using chilled cast-iron
wheels for all of its cars, began experimenting with a number
of different makes of steel-tired and fused-steel wheels. Up
to the present time thirty cars have been equipped for the in-
terurban cars, each car carrying eight wheels of the same
manufacture to obtain a fair average life for cach type of
wheel. Despite the company’s precaution in using the same
wheels for a given car, one pair of wheels was found to require
re-turning after running only 16,000 miles, while the six other
wheels were still in first-class condition. At the same time it
should be noted that a pair of steel-tired wheels of other manu-
facture has covered over 54,000 miles without requiring re-
turning. In view of the comparatively short time that the
company has been trying steel-tired and fused-steel wheels,
E. E. Potter, the general superintendent of the Union Street
Railway Company, does not think it proper to make any state-
ment relative to the comparative economy of these wheels and
the ordinary chilled iron type. Where steel-tired wheels are
used, the cost of re-turning them naturally is a very important
factor, and until the New Bedford company installs the neces-
sary wheel lathe it cannot present conclusive data. The com-
pany’s experience, however, appears to have brought out the
peculiar phenomenon that after the first turning the steel-tired
wheel seems to wear out at a greater rate than before.

—_—re
INTERURBAN CARS FOR YOUNGSTOWN AND VICINITY

The Pennsylvania & Mahoning Valley Railway, of Youngs-
town, has just received from the Niles Car & Manufacturing
Company several very fine cars designed for the through lim-
ited service between Leavittsburg, Warren, Niles, Girard,
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compartment entirely separate from the passenger compart-
ment and not compel ladies to pass through the smoker when
entering the car at this end. The plan drawing shows the
seating and the arrangement of the passenger and smoking
The car is 45 ft. 4 ins.

compartment, also the dimensions.

INTERIOR OF PENNSYLVANIA & MAHONING CAR

over the buffers, and extreme width is 8 ft. 6 ins. The bottom
frame is composed of 6-in. I-beams in the center sills.. The side
sills are double, with heavy steel plates between all sills, ex-
tending the length of the car body only, both platforms being
depressed about 6 ins. below the car floor.

The panels are smooth, without raised work, and outlined in
neat inlay of colored woods. The interior finish is of solid
mahogany throughout, and the ceiling of semi-Empire style,

Youngstown and New Castle. The local conditions were some-  decorated in green and gold. The lamps are arranged in
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PLAN OF INTERURBAN CAR FOR THE MAHONING VALLEY RAILWAY COMPANY

ONE OF TIIE PENNSYLVANIA & MAIIONING VALLEY RAILWAY COMPANY’S NEW CARS COMPLETELY EQUIPPED FOR
OPERATION

what difficult to meet and the car was designed By the railway
people in an effort to supply suitable service for the mill men
in their working clothes and at the same time provide a com-
partment suitable for ladies. It was necessary to operate as
a double-end car, with passenger entrance at each corner, and
at the same time it was thought desirable to keep the smoking

arches between the ceiling panels. Plate glass is used through-
out except in the ventilator sash. Owing to the fact that
many passengers are mill men riding in their working clothes,
it was deemed advisable to upholster all seats in white woven
rattan, but high roll backs with corner grip handles and of
the reversible type are employed.
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STANDARD DIMENSIONS AND SEATING PLANS OF BRILL
CONVERTIBLE CARS

In the Nov. 18 issue of the STREET RAILWAY JoURNAL was
shown a series of diagrams giving the standard dimensions
and showing the scating plans of several sizes of the Brill

semi-convertible type of car. It was stated in the accompany-
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companies, and has also become widely known to railway oper-
ators through a car of the type which was exhibited at the
recent street railway convention at Philadelphia, and through
advertising, etc. It will be noticed that there is a difference
of 2 ins. in the width over the posts of the cars shown in the
diagrams, and that the aisle width is the same in both. It is

usually preferred to reduce the seat length rather than the
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ing article that the large use of this car had resulted in the

standardization of the dimensions for certain forms of service.
This is also true of the convertible car of the same manufac-
ture, and diagrams with dimensions of single and double-truck
cars of what are usually considered to be the most suitable

ol

SIDE ELEVATION AND END ELEVATION OF STANDARD SINGLE-TRUCK CONVERTIBLE CAR

width of the aisle. The levers of these seats, which support
the backs, and by which the backs are moved from one side to
the other, are arranged so as not to prevent the bodies of seated
passengers from projecting over the ends of the cushions. The
seating and aisle space will be found quite equal to that of a

K

FIG. 2.-

length for city service are shown herewith. This type of con-
vertible car was introduced in 1898, and is now used in half
the States in this country and in seven foreign countries. Over
100 convertible cars are being built on order by the J. G. Brill
Company and its allied companies at the present time.

The recent improvement in the system of sliding the sashes
and panels into roof pockets, known as the
system,”

“grooveless-post
has been described in these pages in connection with
articles relating to cars of this type built for various railway

_7.:_2 7@2 7@7—4»/5«

PLAN, SIDE ELEVATION AND END ELEVATION OF STAND

CONVERTIBLE CAR

DARD DOUBLE-TRUCK

standard closed car. The distance between the side posts, 2 ft.
7 ins., has proved adequate for the requirements in every re-
spect. In the longer car, shown in Fig. 2, it is not unusual to
have panels between the double corner posts and the first side
posts solidly built in, and with this arrangement longitudinal
seats accommodating three persons each are used at the cor-
ners. The large clear space at the doors, which is obtained by
the use of the longitudinal corner seats, is a useful feature in

many places. Another modification of this longer car, which
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is considered wise in a number of respects, is the inclusion of
the “Narragansett” type of sill step. This arrangement, as is
well known, provides an upper step on the lower, outward ex-
tending flange of a Z-bar, which forms the sill, and which keeps
this step within the line of the posts. It brings the running
board down to the same level as the platform step and makes
it easier and safer for the passengers to enter and leave the
car at the side entrance. Attention is directed to the fact that
the clear space between the ventilators of the monitor deck is
not materially reduced by the provision of pockets in the side
roofs for the sashes and panels, and also that the sweep of posts
is not interfered with. The flexible metal panels are capable
of assuming whatever curvature is necessary.

While the majority of orders received by the builder for cars
of this type have the dimensions and seating plans shown, the
adaptability of the type to suit special conditions will be evi-
dent to any experienced operator. The filler seats for the
aisles have been successfully used by different companies, in-
cluding the Ocean Electric Company, of Long Island, N. Y.,
and the Manila (P. I.) Electric Railways. A partition at the
center is used in cars built for the Colorado Springs & Sub-
urban Railway, so that passengers might have half of the car
opened and the other half closed if they so desired. The
Schuylkill Traction Company recently was supplied with cars
having a smoking compartment at one end with longitudinal
seats, and the panels were arranged to be made operative at
any time the company should wish to use transverse seats in
this compartment. A number of companies whose lines are
laid out so that the cars run in one direction, with the en-
trances at one side only, have ordered cars with this convertible
system for the entrance side.

S«

GROOVELESS-POST, SEMI-CONVERTIBLE CARS FOR
WILMINGTON, N. C.

In an article in the STREET RaiLway JournaL of Dec. 9,
describing a number of Brill semi-convertible cars recently
furnished to the Asheville (N. C.) Electric Company system,
it was stated that Asheville was one of the first cities to install
an electric railway system. The success of the undertaking
was widely felt throughout the Southeastern States and led to
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The cars are 4 ins. wider'than is usual in the single-truck
type and measure 8 ft. 4 ins. over the posts at the belt. This
permits the seats to be 36 ins. long and the aisles 24 ins. wide.
The seats are of the builder’s manufacture, and have wooden
hand rails extending across the top of the backs. The seating
capacity of the car is thirty-two. The illustration shows two
of the windows at the rear of the car, raised up into the roof
pockets, and two held at different heights. The arm rests,
which may be seen on the window sills, are necessary on ac-
count of the lowness of the sills. To keep the platforms free
of water in rainy weather, they are covered with transversely
placed boards having spaces between through which the water
runs off at either side. The mild winters of Wilmington do not
require that the platforms be entirely enclosed, therefore doors
are omitted from the platform entrances.

The general dimensions are as follows: Length over the end
panels, 20 ft. 8 ins.; over the vestibules, 30 ft. 1 in., and over
the bumpers, 31 ft. 9 ins.; height from the under side of the
side sills over the monitor roof, 8 ft. 1114 ins.; width over the
sills, 8 ft. 4 in,, and over the posts at the belt, 8 ft. 4 ins.;
distance between the centers of the posts, 2 ft. 5 ins.; thick-
ness of the corner posts, 334 ins., and the side posts, 234 ins.
The side sills are 334 ins. x 5 ins., with 12-in. x 34-in. sill
plates inside. The end sills are 3% ins. x 534 ins.; the wheel
pieces, 4 ins. x 414 ins., and the crossings, 314 ins. x 434 ins.
The height from the floor to the top of the window sill, 25 ins.,
and from the sill to the center of the arch over the window, 2
ft. 634 ins.; from the platform step to the platform, 13 ins.,
and from the platform to the car floor. 634 ins. The angle-iron
bumpers, radial draw-bars, platform and signal bells, seats,
steps and other specialties are of the builder’s manufacture.

— e ——
USE OF OIL IN GREASE BOXES AT KANSAS CITY

The accompanying sketch shows a cross section of a plan
which is being adopted on the cars of the Kansas City Railway
& Light Company, which were designed for grease lubrication”
with grease boxes, and which are being changed for oil lubri-
cation. The scheme is very simple, but in the opinion of G. J. °
Smith, master mechanic, who has tried a great many different
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SINGLE-TRUCK, DOUBLE-VESTIBULE, SEMI-CONVERTIBLE CAR FOR TIIE
CONSOLIDATED RAILWAY, LIGHT & POWER COMPANY OF WILMINGTON, N C.

the electric equipment of a number of lines in other cities in
North Carolina within a short period. The electric line at
Asheville was first opened in January, 1889, and on May 1
following, electric cars commenced operation in \Wilmington.

The J. G. Brill Company has recently shipped three cars of
its grooveless-post, semi-convertible cars to the Consolidated
Railway, Light & Power Company, of Wilmington, which are
the first of this style of car to be used in that city. The rail-
way company has 17 miles of trackage and twenty-four cars.
It connects Wilmington, Wrightsville and Wrightsville Beach,
and reaches two popular amusement parks.

D Tl
CROSS SECTION OF GREASE BOX
ADAPTED FOR OIL

plans to accomplish this end, it is the most satisfactory yet
tried. No special oil box is used. The oil 1s put directly into
the regular grease box of the motor. Into the hole in the bot-
tom of the grease box a wooden plug is driven. In this plug
is a 4-in. hole. On top of the plug is put a layer of felt. The
box is then nearly filled with waste. The rule is to put two
tablespoonfuls of oil into the boxes every day. The walte is
rammed into the box as tightly as possible and brought up to
such a height that it is difficult to get more than two table-
spoonfuls of oil into a box at once without running it over and
making the fact evident upon a casual inspection of the motor.
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NEW SNOW-REMOVING EQUIPMENT FOR THE PHILADEL-
PHIA RAPID TRANSIT COMPANY

Like other street railways in its vicinity, the Philadelphia
Rapid Transit Company had its hands full last winter in the
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ing broom at the rear takes up what is left and leaves a clear
pavement. The diagrams show the convenient location of the
handles for raising and lowering the hrooms and brush boards.
A shaft at the center of the car, with sprocket wheels at either
end, is revolved by a 25-hp motor. The sprocket chains are
of the builder’s manufacture, and the
link are composed of drop-forgings.

Gear trucks carry the sweepers and

{
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haft for
brogms
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have a 40-hp motor to each axle.
The dimensions are as follows:
Length over the cab, 21 ft.; length
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over the bumpers, 27 ft. 6 ins.; width
over the sills, 6 ft. 1074 ins.; height
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over the trolley board, 11 ft. 6 ins.;
height to the sills, 3 ft. 6 ins.; length

witl

I

of the brush board, 3 ft. 2 ins., and
length of the wings, 2 ft. The weight
without motors is 13,800 Ibs.

e
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! A NOVEL SITUATION IN STREET
j RAILWAY TAXATION

An interesting question has arisen

in connection with the payment of an
excise tax to the town of Charlton

by the Worcester & Southbridge

Revolving broom

Street Railway Company. The State
law provides for the payment by
street railway companies of an excise
tax based on the gross earnings
for the year, collectable in the vari-

Revolving broom

FLOOR PLAN AND SIDE ELEVATION OF PHILADELPHIA SNOW SWEEPER, SHOWING
THE LOCATION OF THE SNOW-FIGHTING APPARATUS, BRACING ;

AND OTHER DETAILS

endeavor to cope with the conditions produced by the unusual
number of snow storms. The company has a large number of
sweepers, and two years ago obtained

Street Ry.J: 1 . o .
et By-Joumal— - ous cities and towns through which

it operates, in proportion to the
number of miles of track in those
towns. The town taxed the company
for the number of miles operated in the streets, assessing the
amount on total earnings on the entire line. The Selectmen

fifty snow plows of a powerful type
from the J. G. Brill Company; but
the trackage, which is 544 miles, the
longest of any electric railway system
in the world, with many miles of
track through narrow streets, made
the situation extremely difficult. The
company has had fifty-seven of its
old type of sweeper equipped with
the Brill standard broom, such as are
shown under the car in the accom-
panying engraving. The installation
of these brooms has recently been
made and the sweepers put in A1
condition for the winter’s work. The
company has also delivered to the

Philadelphia Rapid Transit Company
within the last week or two, seven of
its standard sweepers. The builder
claims that the short brooms, which are used with this sweeper,
have several advantages over brooms which extend the full
width of the track. It is stated that the long or double
brooms pile the snow up in front, where they must come in
contact with it again; also that short brooms work and wear
morg, evenly and are easier to handle, and are capable of in-
dependent adjustment, so that they can be made to conform
to the curvature of the pavement between the rails.

The brush board and wing, which are shown in their lowered
positions, also the leveler near the side step, keep the track on
their side of the car sufficiently free of snow, and the revolv-

ONE OF THE NEW PHILADELPHIA SNOW S\WEEPERS READY FOR SERVICE

are now trying to find out whether they should not figure their
proportion from the number of miles operated through streets
of the various towns, which would make their share greater
than of the total number of miles operated.
— U

The Mexican Electric Tramways, Ltd., has adopted steel-
tired and steel wheels as standard instead of the chilled-iron
wheel. The company purchases most of its wheels in the
United States, although a few have come from England. The
rail used permits the employment of a 1%4-in. flange and a 2-in.
tread. This tread will later be increased to 3 ins. in width.
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FINANCIAL INTELLIGENCE

WaLL Srtreer, Dec. 21, 1905.

The Money Market

Somewhat easier conditions prevailed in the local money market
during the past week. The return movement of funds from thc
interior in progress at the close of last week, has continued upon
a fairly large scale, and has materially strengthened the position
of the New York City banks. Instead of a deficit of $1,246,529
reported by the clearing house banks on Dec. 2, the same institu-
tions last week reported a surplus reserve of nearly $4,000,000. In
addition to this the banks have gained a substantial amount of cash
in their operations with the sub-treasury, and with a continuance of
the inflow of money from out of town, which now seems assured,
the local banks will be in a good position to meet the January I
interest and dividend payments, which promise to break all pre-
vious records. About the only unfavorable development dur-
ing the week was the failure of three Chicago banks. This neces-
sitated the transfer of substantial amounts of cash to that city,
which otherwise would have remained here, but apart from this
the embarrassment of the institutions referred to had no important
bearing upon the local situation. Sterling exchange has ruled
decidedly strong, the heavy demand for remittances in connection
with the end of the year settlements abroad resulting in a sharp
advance in demand bills to near the gold export point. Shipments
of the yellow metal, however, were averted by a rather liberal
supply of bankers’ bills. The bank statement, published a week
ago, made a satisfactory exhibit. Loans decreased $11,756,800, due
to the operation of interior banks and foreign houses in the local
money market. The reserve required was $2,086,800 less than in
the previous week, which, together with the increase in cash of
$3,120,800, resulted in an increase in the reserves of $5,207,600, thus
wiping out the deficit of the preceding week, and establishing a
surplus of $3,061,075. In the corresponding week of last year the
surplus was $14,546,625, compared with $14,025,500 in 1903, $8,093,-
600 in.1902, $5,785,325 in 1001, and $9,497,100 in 1900., The Euro-
pean markets have ruled firmer, discounts at all the principal
European centers ruling fractionally higher than those prevailing
at the close a week ago.

Money on call in the local market has loaned at 12 per cent and
3 per cent, the average for the week being about 8 per cent.  Time
money has ruled firm. Sixty-day funds were obtainable at 7 per
cent, three and four months at 6 per cent, and five and six months
at 57 per cent. Commercial paper has been extremely quiet and
unchanged, at 5% and 534 per cent for the best names. At the
close the market ruled firm, and, according to leading bankers,
there is not likely to be any material easing off in rates until after
the January interest and dividends have been disbursed.

The Stock Market

Practically the only thing which served during the past week to
check the rising current of values on the Stock Exchange was the
unexpected announcement, on Monday last, of the suspension of
three Chicago financial institutions. This news gave quite a chill
to speculation, and occasioned some sharp declines in prices, but as
soon as it became known that the trouble was to be entirely local-
ized, the general market immediately resumed the upward course,
and in not a few instances prices before the close of the week
were higher than at any previous time of the year.” There were
other events during the week of a more or less unsettling nature,
such, for instance, as the action of the Rock Island directors in
reducing the dividend on the preferred stock, preparatory to pass-
ing it altogether at the time for the next declaration; the con-
tinued close working of the money market, the rise in stcrling ex-
change to practically thc gold exporting point, and the publication
of the Southern Pacific’s annual report, showing plainly that there
is very little prospect for a dividend in the company’s stock for
some time to come. As intimated above, however, these matters
failed of any material influence upon the general speculative situa-
tion, chiefly for the reason, no doubt, that the professional element,
now so conspicuously in control, still maintained a dccidedly bullish
attitude, in which position they were fortified by some of the prin-
cipal banking interest of this city. There were comparatively few
developments of a character calculated to cause any pronounced
upward tendency in values. The reports of railroad earnings re-
ceived invariably made better exhibits than those issued of late,
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and continued unprecedented strength marked the copper metal
industry, while in all branches of the iron and steel trade orders
were again far in advance of the supply. The Russian situation
was regarded as somewhat improved, inasmuch as it did not reach
the really critical stage, while the action of the Missouri Pacific
Railway directors in, declaring the usual semi-annual dividend was
looked upon in a favorable light, in view of the recent reports of
a reduction of this dividend. However, the speculative community
was inclined to regard no news as good news, and in consequence
of .this sentiment prices mounted upward, except for the tem-
porary halt ocasioned by the unpleasant disclosures made concern-
ing the Chicago banks referred to. As in most weeks of late the
speculation ran largely to shares of industrial corporations, con-
spicuous instances of which were Colorado Fuel, Tennessee Coal,
National Lead, sugar, the copper stocks, American Smelting &
Refining and the United States Steel stocks. Nevertheless, the
more stable railway shares, as was the case last week, occupied a
position of growing importance in the activity and advance, the
most notable cases in point being Union Pacific, St. Paul, New
York Central, Reading, Pennsylvania, Great Northern preferred,
and Northern Pacific. The Rock Island shares were exceptionally
heavy, for reasons already set forth.

In the general setback which the marlket received on Monday
last, the stock of the Brooklyn Rapid Transit Company suffered
quite a severe break, but apart from this the tendency of prices
for the local traction stocks throughout the week was upward,
with the demand somewhat improved over that of the previous
week. One of the reasons for this condition of affairs was the
decision of the Appellate Court favorable to the present incumbent
of the Mayor’s chair; but a much more potent one was the con-
tinued expanding revenues of all these properties which is en-

. hancing their intrinsic value.

Philadelphia

There was a material falling off in the dealings in the local
traction shares during the past week, and although the general
movement of values was downward, the net losses were in most
instances limited to the fractions. Philadelphia Rapid Transit was
again thc active feature, upward of 14,000 shares changing hands.
At the opening prices advanced ¥4 to 33 on good buying, L.t sub-
sequently there was a gradual decline to 31, on renewed agitation
of 3-cent fares. At the close the price recovered sliglitly to 3114,
which represents a net loss for the week of 174 points. Another
feature of the trading was the purchase of 10,796 shares of Rail-
ways General in one block at 614, by parties already having a large
interest in the property. Later the price rose to 7. In all about
11,500 shares were traded in. Philadelphia Company was less
active, about 7500 shares selling at prices ranging from 524 to
5114, the latter showing a gain of ¥4 point. The preferred stock
was practically neglected, a few small lots changing hands at 4974
and 50. Union Traction declined a point, about 6oo shares selling
at 6274 and 62. Philadelphia Traction lost 34, to 100, on the
transfer of 160 shares. Other sales included American Railways
at 529 and 52%%, United Companies of New Jerscey at 271 and 270,
Consolidated Traction of New Jersey at 8274 and 8274, and Ridge
Avenue passenger at 302.

Baltimore

Very little interest was manifest in the traction issues at Balti-
more during thc week. The demand for them was limited, and in
the absence of any marked pressure to sell, the price changes were,
as a rule, without significance. United Rezilway issues were ex-
tremely dull, $38,000 of the 4 per cent bonds brought 9274 and 9234,
and $12,000 of the free incomes sold at 6474 and 64%. Trust re-
ccipts, representing income bonds deposited, sold at 64 for $8000.
Other transactions were: $2,000 Baltimore Traction 5s at 11014,
$1,000 Knoxville Strcet Railway 5s at 107, $2,000 Lexington Street
Railway 5s at 1033, $4,000 Norfolk Railway & Light 55 at gs,
$3,000 City & Suburban ss at 11214, and $12,000 Charleston Con-
solidated Electric at 95%% and 96.

Other Traction Securities :

The Chicago market was dull and featureless, North Chicago
sold at 83 for twenty-five shares, and 300 Chicago Union Traction
brought 1134 and 12. The elevated issues were irregular. South
Side opened at 97, and ran off to 95, but later recovered a point.
Metropolitan Elcvated common changed hands at 2774 and 28,
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while the preferred declined from 7034 to 70. Northwestern sold
at 2414 for a small lot. . The feature of the Boston market was a
loss of 3 points in Massachusetts Electric preferred, from 61 to 58,
on the exchange of about 600 shares. The common also was weak,
250 shares bringing 15. Boston Elevated ruled strong, the price
rising from 153 to 154%%, and closing at 154. Boston & Worcester
common brought 28, while the preferred brought 73 and 75%.
Boston & Suburban preferred changed hands at 63. West End
common sold at 98 and 984, and the preferred stock at 113V and
114. In the New York curb market, Interborough Rapid Transit
developed considerable activity and strength, upwards of 27,000
shares being traded in at from 210 to 224, and back to 218. New
Orleans Railway issues also displayed decided strength, 1800 shares
of the common selling at from 38 to 3834, while several hundred
shares of the prefered brought 85 and 86.

Little activity in Cincinnati. Cincinnati, Newport & Coving-
ton once more lead in the trading, about goo shares selling with
an advance from 484 to 49%. The preferred advanced from g6%
to 97%. Cincinnati Street Railway sold at 14634 to 147. Toledo
Railways & Light sold at 3234. )

Northern Ohio Traction & Light coutinues its upward move
in Cleveland on reports of dividends and tlie sale of a large block
of the securities in Montreal. Nearly 3000 shares sold with an
advance from 32 to 34 (buyer 60 days.) Aurora, Elgin & Chi-
cago common and preferred moved up on indications that the
merger with Elgin, Aurora & Southern is soon to be carried out.
The common advanced from 32 to 36% and the preferred from
02 to 99%%; this stock is not yet paying any dividends, yet it sold
for more than the 5 per cent bonds—g8%4. Elgin, Aurora &
Southern advanced from 45 to 49%4. Lake Shore Electric issues
continue active, the common advancing from 16 to 17 and the
old preferred from 68 to 68%. Western Ohio receipts joined in
the upward movement from 1834 to 19. Cleveland Electric Rail-
way came in for considerable activity on intimation that the divi-
dend might be increased to 5 per cent, and it sold up from 824
to 83%. Inquiries for large blocks of Cleveland Electric stock
and the recent visit of Randall Morgan and W. Kesley Schoepf,
who made a personal inspection of the Cleveland Electric prop-
erties, add strength to the reports that the so-called Widener-
Elkins syndicate is again seeking to buy or lease the Cleveland
¥ city properties. This syndicate made a bid for the property four
years ago at the time of the Everett-Moore embarrassment. It
is believed that the syndicate will not attempt to enter the
Cleveland field unless the franchise controversy can be cleared
up on a satisfactory basis. Mayor Johnson has held several
meetings with the Philadelphia people, but the officials of the
road state that they have not been approached on the subject of
sale or lease.

Security Quotations

The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, as compared with
last week:

Dec. 13 Dec. 20

American Railways .....cccoiiiiiiiiiiiiiiiiiiiiiiiiiineneeiiienns 521 52
BOStON, FIEVALED. .. . ieseis = eioreislalelateimios s ogenee o aletaratuiufelolobete T T AT P 153 154
Brooklyn Rapid Transit ......ccooiviiiiiiiieiiiiiiininenennienns 86 88
CHICAEO CIEP o vions sunivn» emmms s i o ominmie saamins o s o siwmnis s swisieiss & 200 198
Chicago Union Traction (COMIMON).....oiuiirivuneennennnennnnn 113 121
Chicago Union Traction (preferred).......ccvvvenieunennennenn. —_ —
Cleveland EICtric wuv.viinniiiseiieeineeeenneeeenneesnneesennenns 83 80
Consolidated Traction of New Jersey.....voeveerniinveineennenn. 81 81
Consolidated Traction of New Jersey 55.....ceeveeniuniennenn.. 107% 107Y,
Detroit WUnited s s« o s s - oms es A 0000500 BEEIEI00 0 050 € SO0 9414 94y,
Interborough Rapid Transit .......coovviviiiiiiiiiinnneeennn.. *210 218
International Traction (COMMON).iu.iuiiuevniinivniienennnnnns 35%% 3634
International Traction (preferred) 48....ceveevrvneierunniennnenns Y% HBYe
Manhattan Railway ewsssossss v oems s 55es o onnns sanns o omiesie s ssns e 163 163
Massachusetts Electric Cos. (common)....cvvivevieiunnnrennne.. 15 14
Massachusetts Electric Cos, (preferred).....evueveuineneernnnnns 60 58
Metropolitan Elevated, Chicago (common)........eeeeeeeenn... 21% 217

Metrepolitan Elevated, Chicago (preferred).....oooveeveevnnnnns 70 68
Metropolitan Street ....

120%
Metropolitan Securities 5%
New Orleans Railways (common), W. T....oovvvuineanninn... 3TV
New Orleans Railways (preferred), W. I..... 85
New Orleans Railways, 4%s.....0oiuvvunnn... 90
North American ..oo.ovvvun.n.. 99
North Jersey Street Railway 26
Phitadelphia Company (common) ............ 513,
Philadelphia Rapid Transit ..ovvvvvveeiiieiieiiiiiiinnnerennnnnn, 31
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Dec. 13 Dec. 20
Philadelphia Traction: oo e st b et o Ny 100% 100%%
Public Service Corporation 5 per cent NOteS.........ccovseesses 9 95%
Public Service Corporation’ certificatestui e mr iy 66 66
South Side Elevated (Chicago) 97
Third Avenue ......... e o miaiwsn v avvivie e e T O 2 124
Twin City, Minneapolit COMIMON) .. . vuuteuinuneirarunneaeaannn 1143, 116%
Union Traction (Philauelphia) 62
West End (common)....ooeviuiieninniiunea.. 98
West End (preferred) 113%

* Ex-dividend. W. L., when issued.
Iron and Steel

The “Iron Age” confirms the report that the United States

Steel Corporation has on its books orders aggregating 7,300,000

tons. No one fact could better serve to show the condition of
the steel works and rolling mills of the country, since it is well
known that the other large companies are similarly committed
for their full capacity for a long period to come. The scarcity of
steel is indicated by the fact that the Ohio works of the Carnegie
Company will be taken off irom rails and put on sheet and tin
plate bars in January. It was hoped that the wire trade would
slacken this month so that steel could be diverted, but the pres-
sure on the wire mills is too great. The structural trade is work-
ing under tremendous pressure, the open winter facilitating out-
door operations. A very heavy tonnage is coming up for bridges
for railroads. There is a heavy export business in progress.
The cast-iron pipe industry continues to flourish.

oo
\a A

NEW YORK CENTRAL HOLDING COMPANY INCREASES
CAPITAL

A certificate of increase of capital stock of the Mohawk Valley
Company, which was incorporated last February, has been filed
with the Secretary of State, raising the capital from $100,000 to
$10,000,000. The report is persistently circulated that Horace E.
Andrews, president of the Syracuse Rapid Transit Railway Com-
pany, the Utica & Mohawk Valley Company, controller of the
Cleveland railways and of the Vanderbilt-Andrews syndicate, which
recently acquired the electric railway and lighting plants of Roches-
ter, will leave Cleveland interests and devote himself to the man-
agement of the electric railway projects of the New York Central,
William K. Vanderbilt, Jr., to continue in charge of the financial
end of the projects. It is credited among street railway men that
the increase of the Mohawk Valley Company means a decided
movement toward the accomplishment of the trans-State electric
railway by the Andrews-Vanderbilt syndicate, which controls prac-
tically all the important electric railway systems between Buffalo
and Albany, including the Rochester, Syracuse, Utica and Schenec-
tady systems.

e —————

AURORA, ELGIN & CHICAGO AND ELGIN, AURORA &
SOUTHERN TO CONSOLIDATE

Plans for consolidating the Aurora, Elgin & Chicago Railway
Company and the Elgin, Aurora & Southern Railway Company are
being worked out by the Mandelbaum-Wolff interests, of Cleve-
land, which control both of these properties. It is stated that a
new company, with a capital stock of $6,000,000, divided equally
between preferred and common stock, will be formed. Aurora,
Elgin & Chicago preferred stockholders are to receive $1,800,000
of the new preferred stock, and the Elgin, Aurora & Southern
stockholders will receive $1,200,000 of the new preferred. The
common stockholders of the Aurora, Elgin & Chicago will receive
100 per cent in the new common stock. The bond issue will prob-
ably be $5,000,000, equal to the combined issues on the two prop-
erties, and a second mortgage issue will be authorized to take care
of floating debt and provide for needed improvements. The net
earnings of the two properties this year will be about $495,000.
Fixed charges on bonds, preferred stock and taxes will amount
to about $447,500, leaving about $47,500, or about 134 per cent for
common stock. The mileage of the Aurora, Elgin & Chicago con-
sists of 56 miles, not including the terminals in Chicago, but in-
cluding 21 miles of double track, total mileage, therefore, of 82
miles. The Elgin, Aurora & Southern has 69 miles of single
track. The former is a third-rail system, while the latter is
equipped with the overhead trolley system. Meetings of the stock-
holders to decide on the consolidation will be held about Feb. 1,
and the merger will undoubtedly become effective soon thereafter.



DEceEMBER 23, 1905.]

OPENING OF WEST SHORE ELECTRIFIED SECTION BE-
TWEEN FRANKFORT AND HERKIMER

The electrified section of the West Shore Railroad between
- Frankfort and Herkimer, N. Y., was officially opened on Dec. 14,
when a party of r1oo, including visiting railroad men, officials of
Utica, Little Falls, Frankfort, Ilion, Mohawk and Herkimer, and
representatives of the daily and technical press, made a trip of
inspection over the route as the guests of C. Loomis Allen, general
manager of the Utica & Mohawk Valley Railway Company. The
electrified section was described in the last issue of the STREET
Rarway Journar. The installation is one of the few examples
in this country of a stretch of track used jointly for steam and
overhead trolley operation. The section from Frankfort to Herki-
mer is 3.17 miles long, and will be used jointly by steam trains of
the West Shore Railroad and electric cars of the Utica & Mohawk
Valley Railway. It forms a very important “cut-off” in the through
route of the latter company between Rome and Little Falls, thereby
reducing the time by from 10 to 40 minutes between Utica and
points east on the Utica & Mohawk Valley route.

For the official opening three of the large interurban cars were
provided for the party, and a quick trip was made from Utica to
Little Falls and return. The cars left the station in Utica at 2:49,
reached Herkimer at 3:22, and arrived in Little Falls at 3:36, the
actual running time being 47 minutes. At Little Falls a short stop
was made while the guests enjoyed the hospitality of General Man-
ager Allen. Returning, the cars left Little Falls at 4:04, arriving
in Utica at 4:52, a brief stop having been made at the West Shore
station in Ilion. The regular schedule over the cut-off went into
effect Dec. 15.

As stated in the last issue the overhead line on the cut-off is
built with catenary suspension, supported on bracket side-pole
construction. The Ohio Brass Company furnished the brackets and
insulation for the catenary, and the Westinghouse Company sup-
plied the suspensions.

et r—

HUGH J. McGOWAN RESIGNS FROM INDIANAPOLIS TRAC-
TION & TERMINAL COMPANY TO BECOME HEAD
OF MERGER COMPANY—R. I. TODD, OF
PROVIDENCE, HIS SUCCESSOR

Hugh J. McGowan has announced that on Jan. 1 he will retire
from the management of the Indianapolis Traction & Terminal
Company, in order to devote his attention to perfecting the merger
of nine Indiana and six Ohio interurban companies, plans for which
hiave been making for some time. Mr. McGowan will, however,
retain his position of president of the company, in which capacity
he will be at all times in touch with the affairs of the company
without the close application to details that the duties of manager
forced upon him. Mr. McGowan announced his successor as R. L.
Todd, of Providence, general manager of the Rhode Island Com-
pany.

Mr. McGowan’s career is familiar in all its details to most of the
readers of the STREET RAILwAY JoURNAL, through an extended
character sketch of him which appeared in the issue of April 20,
1901. Briefly, it is this: Born at Liberty, Clay County, Mo., Jan. 25,
1857, of Irish parents. Migrated when 18 to Kansas City, where he
secured a position in the Wabash Railroad Company’s yards. Later
he accepted service as a stable boy with the Corrigan brothers, who
owned a mule line in Kansas City. This marked his entrance into
street railroading. Then came his appointment to the position of
conductor. Later he accepted private service with the president of
one of the local banks. This position he was forced to relinquish
and return to the farm, because he fell sick. On his return to
Kansas City, Mr. McGowan pursued a course in a local business
college in Kansas City, and later became a car accountant with the
Missouri -Pacific Railroad. Then followed a connection with the
police force of Kansas City, which carried him from the berth
of patrolman to acting captain of police. Then he entered politics,
and was elected to the position of marshal for the county. In his
next connection, that of representative in Kansas City of the
Barber Asphalt Company, Mr. McGowan first made the ac-
quaintance of the financial and business interests with which he is
at present connected. His territory with this company was finally
extended until it covered all the Central West. In 1895 Mr.
McGowan straightened out the gas fight in Kansas City for the
United Gas Improvement Company. He secured a new franchise
for thirty years, with gas at $1.00 a thousand, and brought about
the consolidation of the Kansas City and the Missouri Gas Com-
panies. In 1899, Mr. McGowan assumed the management of the
affairs of the old Indianapolis Street Railway Company, and har-
monized the interests of the State, the city and the company. His

STREET RAILWAY JOURNAL.

£ d

1117

achievements in this instance were the securing of a franchise
which does not expire until 1934 and the consolidation of the dif-
ferent lines operating in the city.

Mr. McGowan's connection with the new company will be as
president of the Indiana companies. For the Ohio companies W.
Kesley Schoepf, of Cincinnati, will act in a similar capacity.

The career of Robert I. Todd, who is to succeed Mr. McGowan
as manager of the Indianapolis company, is the direct antithesis of
that of Mr. McGowan. Mr. Todd has been in charge of the prop-
erties in Providence, Pawtucket, Central Falls and other places
which are in control of the Rhode Island -Company for several
years, and has made an enviable record as regards efficient man-
agement. Mr. Todd is a native of New Jersey, having been born
at Lakewood, Nov. 20, 1869. In 1803 he was graduated from John
Hopkins. Soon thereafter began his connection with the street
railway industry, his first position being as assistant superintendent
of the Eckington & Soldiers Home Railway and the Belt Railway,
of Washington. These companies were subsequently consolidated
as the City & Suburban Railway Company, and Mr. Todd was
made general superintendent and electrical engineer. In the spring
of 1899 Mr. Todd resigned from this position, to take charge of the
experimental work of the Compressed Air Company in New York.
The following vear he became mechanical engineer of the Con-
solidated Traction Company, of Pittshurg, and a year later he
became general manager of the Cincinnati Traction Company. Sub-
sequently he was made second vice-president of the company. In
the summer of 1go2 he became connected with the home office of
the United Gas Improvement Company, in Philadelphia, and later
was appointed as manager of this company’s properties at Provi-
dence, combined as the Rhode [sland Company.

Other announcements just made in connection with the new
merger are to the effect that E. D. Peck will become first vice-presi-
dent of the Indianapolis Traction & Terminal Company; that Chas.
Murdock will become first vice-president of the Indiana systems,
and that C. C. Reynolds will be general manager of the Indiana
systems. Mr. Peck is at present general manager of the Indiana
Company. He has been associated with Mr. McGowan since the
latter came to Indianapolis from Kansas City. He had charge of
the erection of the new traction and terminal building and the con-
struction of the tracks forming the belt inside the city. Mr. Mur-
dock is one of the directors of the Indianapolis & Northwestern
line, and is interested in the Indianapolis Traction & Terminal
Company. Mr. Reynolds is at present general manager of the
Indianapolis & Northwestern lines.

_— e ————
COURT DECISION IN CLEVELAND THREE-CENT FARE FIGHT

Two important court decisions were handed down recently in
the long-drawn controversy in Cleveland over the building of 3-cent
fare lines. The Supreme Court of Ohio hainded down a final de-
cision in favor of the so-called 3-cent fare company in a suit
brought by a property owner, enjoining the company from operating
on Dennison Avenue, on the ground that the franchise had been
illegally granted. Heretofore the chief battle between competing
applicants for a franchise has been to secure ‘“‘consents” of prop-
erty owners and induce the withdrawal of “consents” given by a
rival company. The question has been fiercely contested as to the
particular stage of the game when the withdrawal of a consent
can no longer be legally made. This question was settled by the
Supreme Court. Under a recent State law the city is obliged to
grant the franchise to the party making the lowest bid, providing it
has the required number of consents. The court in this decision
holds that the required ‘“‘consent” is for a street railway without
regard to the corporation obtaining it, and that if the “consents”
of rival companies added together make the required majority, the
city must grant the franchise to the lowest bidder. The decision
settles a long series of legal fights over the securing of “‘consents,”
and the Forest City Railway Company may now operate over the
2 miles of track which have been buried in the mud of Dennison
Avenue for the past three years.

The Cleveland Electric Railway scored a point in the Central
Avenue case. Some time ago the company's grant on this street
was declared to have expired, and a grant was made to the Forest
City Company. The Circuit Court has now affirmed the decision of
a lower court, which decided that the franchise of the Forest City
Company is not valid, because it was granted under a law pro-
viding for a renewal of a franchise. The court held that a renewal
of a grant must be to a company already operating the line. The
injunction prohibiting the Forest City Company from using the line
remains in effect. The city may now readvertise for bids on this
street.
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FIRE DESTROYS MT. LOWE PROPERTY

The Pacific Electric Railway Company on Saturday, Dec. 9, suf-
fered a severe loss by mountain fire on its famous Mt. Lowe line.
Every building on Echo Mountain excepting the astronomical ob-
servatory was destroyed, including the power house that served
the incline railway, the Casiuo and the company’s hotel. The
Mt. Lowe extension and the famous searchlight were also con-
sumed. The power house and all the valuable machinery it con-
tained are a total loss. The loss is estimated at about $200,000.
The fire started in Rubio Canyon, and quickly swept the mountain
side all but clean. Because of the difficulty encountered in the
construction of buildings above the incline, where every stick of
timber must be raised by laborious effort, the expense of rebuilding
will be far greater than if the work were to be done in the

valley. — e
CHICAGO TRACTION MATTERS

At the meeting of the Chicago City Council, held Dec. 20, a
communication, signed by President T. E. Mitten, of the Chicago
City Railway Company, was received, to the effect that Mr.
Mitten’s company would not accept the franchise ordinance now
under consideration if material changes were made in it. The
communication was as follows:

In view of the fact that the pending ordinance in regard to the street rail-
ways of the Chicago City Railway Company requires that the company should
assent to it and become bound by its provisions as a contract, it is perhaps
due to your honorable body that the company, as one of the parties to such
proposed contract, make known 1ts position in advance of action upon the
same in the Council.

The company, for the purpose of determining what it was possible for it
to do under the conditions imposed by the proposed ordinance, secured the
services of the well-known street railway experts, Ford, Bacon & Davis, of
New York, who have now completed a most thorough and comprehensive in-
vestigation of the property, and the conclusion arrived at, resulting from
such investigation, has been that the company could not, under any circum-
stances, make greater concessions or assume greater obligations than those
now required by the terms of the pending ordinance.

I beg leave, therefore, on behalf of the company, to say that the company
could not accept the ordinance if the terms and conditions imposed upon the
company are made more onerous or burdensome than those contained in the
ordinance as it now stands. Respectfully yours,

T. E. MITTEN, President.

Judge Grosscup, as receiver for the Union Traction Company,
has appointed John Maynard Harlan as one of the counsel for
the Union Traction Company, to represent the people of Chicago
in the pending discussions over franchise ordinances. Judge Gross-
cup states that in addition to the interests of the traction com-
panies and those of the bondholders, the receivership also repre-
sents the interests of the public, and to take care of these Mr.
Harlan was appointed.

—_— e #

ERIE TO BUILD AN ELECTRIC LINE

Following closely the announcement last week that the Penn-
sylvania had let a contract for equipping with electricity one of its
Philadelphia-Atlantic City lines, came a statement from the Erie
Railroad of plans which it has developed for building an electric
railway from Binghamton, N. Y., to Corning, a distance of 76
miles. The new line will parallel the present line-of the Erie be-
tween these two points, and is intended to care for local passenger
t_rafﬁc. The surveys for the line are to be made immediately, and
the contracts for the construction work will be let probably in
January.

The Erie inanagement, in building this line from Binghamton to.

Corning, is forestalling the construction of lines between those
points by outside interests. By being the first to occupy this par-
ticular territory with electric lines, the Erie believes that it will
prevent the competition from such lines with which the other roads
mentioned have been obliged to contend. The cost of the electric
line, it is understood, will be provided out of the proceeds of the
recently authorized $12,000,000 issue of convertible bonds.

The Erie’s new line from Binghamton to Corning will be built
along the present right of way, making a third standard track ad-
joining the two tracks which the Erie now has in operation be-
tween these points. The line will be so constructed that it will be
available for the operation of the company’s regular trains should
occasion arise for such use of the new tracks. If the traffic on the
new line warrants it, a fourth track, also equipped electrically, may
be added.

The line, starting from Binghamton, will run through the towns
of Union, Owego, Southboro, Waverly, Chemung, Elmira and
Horse Heads, ending at Corning, where the northern line of the
Erie diverges from the main line. There will be considerable local
passenger traffic along the new line, and it is hoped to relieve the
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Erie’s main tracks of its burden, leaving them to be used for
through trains and freight. It is probable that trains will be run
on the electric line at intervals of an hour, or perhaps even closer
together.

No decision has yet been reached by the Erie officials in regard
to the electrification of its suburban lines running out of Jersey -
City. It is the ultimate intention of the management to electrify
these lines, but how soon and in just what manner has not been
determined.

It is altogether possible that the further electrification of the
Erie’s lines will be undertaken at various points before the work
is begun on the road’s lines in New Jersey.

_— e

ELECTRICITY ON THE- CUMBERLAND VALLEY RAILROAD

If the conversion of the Dillsburg & Mechanicsburg branch of
the Cumberland Valley Railroad Company into a combined steam
and electric line should prove a success—and of this Superintendent
G. H. Bartle, of the Valley Traction Company, who is directing
the work, has not the slightest doubt—the company will next pro-
ceed with the transformation of the Waynesburg branch into an
This line is 13 miles long, whereas the Dillsburg &
Mechanicsburg is but g miles. The work of bonding the latter line
is completed, and a passenger coach of the Cumberland Valley
Railroad has beén remodeled and fitted for trolley service at the
railroad company’s shops ‘in Chambersburg. The Dillsburg &
Mechanicsburg line has been resurveyed for the planting of the
poles, some of which are in position. These poles are cemented
into the ground at a depth of 5 ft. or more. They are placed 8 ft.
from the rail, and have an arm 6 ft. long. Wire is strung at a
distance of 1 ft. from the end of the arm. The stand for the trolley
pole is placed on the side instead of the center of the car, and a
oooo-wire is used instead of the usual oo-wire. It is the company’s
purpose to continue the use of steam as a motive power for the
freight traffic on the Dillsburg & Mechanicsburg as well as-on the
‘Waynesboro branch. :

All the wire has arrived for the sub-power stations, tu be erected
at Trindle Springs and Carlisle, and when these are completed
the present small plant at Carlisle will be abandoned. The sub-
stations will be equipped with 300-kw generators, transformers and
switchboards. The company will then have about four times the
power now needed, and expects to cut down the schedule of
through cars between Harrisburg and Carlisle from 2 to 124 hours.

The two 44-ft. semi-convertible cars recently received from the
J. G. Brill works have given so much satisfaction that the com-
pany has placed an order for four more of the same type, to be
delivered by April 1, 1906. These cars are the largest and most
modern of any now in use in inland Pennsylvania. They are 32 ft.
long inside, with a 6-ft. platform at each end, and are equipped
with two Brill 27-G. 1. trucks, with 4l4-in. axles, 33-in. wheels,
with 25-in. tread and 7%-in, flange; have the Lehigh Car Wheel
Works wheels, four 101-B Westinghouse motors, having a capacity
of 4o hp each; 28-B controllers, automatic circuit breakers, No. 6
trolleys, Westinghouse air-brakes, Crouse, Hinds & Company Im-
perial arc headlights, Adams & Westlake Company markers (show-
ing red, white and green lights), Heywood Bros. & Wakefield
Company 36-in. rattan seats, with revolving foot rest; leaving a
25-in. space for aisle, with longitudinal seats at either end. The
cars are lighted by three series of eight incandescent lights each,
arranged along the sides of the roaf, have electric push buttons,
twelve Consolidated electric car heaters under the seats, bow-
window sills with arm rest.

One special feature of these cars is that the windows are pushed
up into the sides of the car instead of dropped during warm
weather. There are no fender gates, but doors, so arranged that
the upper portion can be removed in the summer time. The signal
and fare register cords are suspended through the center of the
car, allowing the conductor to use them without reaching over the
heads of passengers. International fare registers are used. The
cars also have rolling waterproof blinds, and the roof extends out
over the platforms and sides, all the plates for sills and roof being
of steel. The body of the car is made of oak and the inside finish
is poplar. The cars are painted in Tuscan red with cream yellow
trimmings. The use of the markers on these cars (are at each end)
has reduced the percentage of accidents to a marked degree, and
greatly facilitates the placing of blame upon an employee in case
of accident.

It is confidently believed that inside of a few years the Valley
Traction Company will extend its system as far as Chambersburg,
thus relieving the Cumberland Valley Railroad Company (owner
of the system) of much local passenger business that now hampers
the increasing freight business of the line. The acquirement of
another electric railway in the territory now occupied by the Valley
Traction Company is also expected before long.
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GOULD IN SOUTHERN CALIFORNIA INTERURBAN

The Pasadena, Verdugo & San Fernando Railroad Company has
been incorporated in Los Angeles with a nominal capitalization of
$25,000. According to reports, the company eventually is to be
heavily financed by Gould interests, and is to build a line to parallel
the Huntington electric railways to Pasadena, and to secure for
Gould a possible gateway to the Pacific Coast. The directors of the
fiew company are M. A. King, Gilbert S. Wright, C. J. Fox, R. H.
Brown, Martin C. Marsh, Dr. H. B. Wing, Fred. L. Sexton, W. S.
Brent and E. S. Jones. Since the organization of this company,
Mr. Huntington has ordered proceedings rushed on his Eagle
Rock line to cut out the rival road and preserve his right of way,
which was recently presented to him by the citizens of that dis-
trict. Several carloads of steel’ have been piled up near the city
limits, and officials of the company declare that work will start
within two weeks. Meanwhile, the Salt Lake road has announced
that it will start work shortly on an extension of its line north
through the San Fernando Valley.

—w‘___

CLEVELAND-CHICAGO CONNECTION

Clevelanders have let contracts for an electric railway to connect
Cleveland and Chicago. The road they are building is the
Chicago, Lake Shore & South Bend Railway, and it is one of the
essential links in a chain of Cleveland-controlled roads reaching
from Cleveland to Chicago. Edwin Hanna and J. B. Hanna are
interested. :

Out of Cleveland the T.ake Shore Electric will be used through
to Toledo, or to Fremont, where connection will be made with the
extension of the Western Ohio, which will carry the line to Lima.
From there a road is projected through to Fort Wayne, Ind., which
is to be completed this coming year. There is yet a gap covering
part of Allen County, Whitley County and a part of Kosciusko
County. The Hanna lines take up the thread there. The present
extension of the Hanna lines is to extend from Warsaw through
Marshall, Laporte and Porter Counties to a connection with the
Hanna road already in operation, which extends from Indiana
Harbor to South Chicago. At the latter point connection will be
made with the Illinois Central at Kensington Street. Another pos-
sible connection for the new road is the Lake Shore Electric
through to Toledo and the Toledo & Chicago line to Warsaw, and
the Hanna lines on to the west. This line is already projected
for an extension into the Chicago territory. During the past few
months stories have been abroad that the connecting link between
the Hanna lines at Warsaw and the line into Fort Wayne is to be
built, but these have not reached the stage of definite announce-
ment. Plans are expected before the opening of spring. It is
announced that the Hanna lines will begin construction in the
spring. The completion of the new line will also make direct con-
nection between the Western Ohio and the Cincinnati, Dayton &
Toledo, which will give a traction line from Cincinnati to Chicago.
More than half of the traction lines are already in operation. The
Hanna line and the Fort Wayne line from Lima will be completed
before the close of 1906. It is now believed that the through cars
will be running from Cleveland to Chicago before the end of 1907.
The delay will be in the construction of the links between Fort
Wayne and Warsaw.

. e

NEW BRIDGE TERMINAL PLANS

Detailed plans for the underground terminal at the Manhattan
end of the Williamsburg Bridge, New York, have been pre-
sented to the Municipal Art Commission. They involve many
changes in the bridge proper, and very material changes in De-
lancey Street. The plans, as drawn, provide that the cars from the
Manhattan lines shall continue to run on the surface. Only the
Brooklyn trolleys and elevated cars will have a terminal under-
ground.

It will be necessary to reconstruct the elevated roadway to the
bridge for a considerable distance. The structure holding the ele-
vated tracks will be lowered so that they can be brought under
what is now the roadway of the promenade. This roadway, which
now slopes gently to grade at the end of the bridge, will be -raised
so that it will practically become a second story. It will be laid
out as a plaza, surrounded by an ornamental rail.

The approach to this plaza will be up a stairway of ornamental
design, which will occupy the space where the Brooklyn trolleys
now have a terminal. The treatment of this terminal wall will
be highly artistic.

On Delancey Street there will appear two long stations between
Norfolk and Suffolk Streets. These will be the entrances to the
underground terminal. The Manhattan surface cars will be run
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close to the curbs of these stations, thus taking them from the side
of the street where they are now.

There will be eight trolley loops underground for the Brooklyn
cars and separate stairways will lead to each loop. The elevated
trains will run in to the side of the trolley tracks, and ample pro-
vision for switching facilities is made in order that there will be
no delay in that particular. Just as soon as the Art Commission
has approved the plans the bridge department will invite bids.

———e——

NEW LINE BETWEEN LOWELL AND BOSTON

Promoters of the project for an air-line electric railway between
Lowell and Boston are beginning to show some activity before the
local authorities in the cities and towns through which they pro-
pose to run their line. A short time ago they had a hearing in
the town of Burlington on the question of a 4-mile location there;
and last week they took up almost 2z hours of time before the
Aldermen of the city of Somerville urging their claims to a loca-
tion. It developed at this last hearing that they propose to run
their line from the Sullivan Square terminal of the Boston Elevated
Railway as far as the limits of Somerville, on an overhead struc-
ture. They make the plea for this method of construction on the
ground that Somerville is thickly built up, and that only on an
elevated road could high speed be attained. Prof. William L.
Hooper and Secretary Henry G. Chase, of Tufts College, were
present at the hearing, and spoke in favor of the project. The line
as projected would run close beside the hill on which Tufts Col-
lege is located. The form of roadbed proposed for the elevated
structure is 6 ins. of crushed stone instead of wooden sleepers, and
the claim was made that this would enable the company to operatc
trains with practically no noise. The Somerville board took the
matter under advisement, after giving an opportunity for remon-
strance and not hearing any.

Charles F. Remington, the promoter of this line, has been in-
terested in times past in other similar projects in the Southeastern
part of the State. Lowell men understood to have become in-
terested in it are Paul Butler, Congressman Butler Ames, George
M. Harrigan and George Fifield; with Major Thomas Talbot, of
Billerica, and Oakes Ames, of Easton. The Remington plan is a
double-track railway from Somerville through Arlington, Lexing-
ton, Woburn, Burlington, Bedford, Billerica and Lowell, with not
a single grade crossing, with no grades of more than 215 per
cent, and no curves of more than 234 degrees, with a small fire-
proof concrete station at every cross-road, and a Lowell terminus
at Tower’s Corners, in Williams Street. The plan is to run
15-minute trains of three cars, multiple-unit system, and to cover
the distance between terminals in 43 minutes. The line as projected
is said to be more than a mile shorter than the straightest route
by the Boston & Maine Railroad.

___‘_’..—

BROOKLYN EMPLOYEES ENTERTAINED

Another of the special winter entertainment features of the
Brooklyn Rapid Transit Employees’ Association was given at the
main club house at East New York on Thursday evening, Dec. 14.
There was a concert by the regular association bhand, composed of
employees of the company, a series of moving pictures and a series
of illustrated songs. The practice of the association in making
cntertainments of this kind free to employees and their families
was followed in this instance, and the appreciation of the men was
evidenced strongly by the goodly number in attendance. Upward of
a thousand persons are estimated to have been present at the
entertainment.

Five numbers, all programme music, were first given by the band,
after which followed the illustrated songs and the moving pictures.
All of these were up to the standard of excellence set by thc
association on previous occasions of this kind. Bandmaster
Mygrant was several times compelled to repeat numbers, so per-
sistent was the audience in its applause. The moving pictures and
the songs were equally as well received.

During the entertainment the association announced that it had
arranged to give, some time in January, an entertainment for a
week similar to that given last year at the club house. At that
time an excellent vaudeville programme was arranged, made up of
the best talent showing in the city, and there was given a run of a
week, which afforded every emplovee and his family an oppor-
tunity to attend. On the occasion of the theatrical last year the
company provided free transportation to and from the club house.

What, with its regular educational work, its bowling tourna-
ments, its band concerts, its special entertainments and other fea-
tures, there always is something doing along social lines for the
employees. Best of all, these things are carried out with the end in
view of making them equally available to every employee, no
matter what may be his hours of service.
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THE DES MOINES FRANCHISE CONTROVERSY

The first stage in the hearing of the quo warranto proceedings
brought by the Des Moines Civic League and the County Attorney
against the Des Moines City Railway and the Interurban Railway,
attacking the franchise rights of the two companies, was completed
recently, and the decision of the judges was a mixed victory for
both the Civic League and the companies. The judges heard argu-
ments on the demurrer of the companies, the attorneys for .which
contending that the Civic League had no authority to bring the
suit and that the whole proceedings should be thrown out of
court, on the ground that the companies had not been served with
aotice. The attorneys for the Civic League contended they had
authority to bring the proceedings by virtue of the waival of the
County Attorney, and that notice was not required in quo warranto
proceedings under the laws of Towa. The feature of this hearing
was the appearance of Jefferson S. Polk, president of the Des
Moines City Railway Company, in court as an attorney for the
two companies. His argument was considered the best of the
series, although he had not appeared as an attorney in any case for
forty years. The judges rendered their decision on the demurrer
Dec. 9. The following is a synopsis of their findings:

“The court has jurisdiction to determine on motion whether the
relators (the Civic League) shall be permitted to maintain action.
That the privileges exercised by the two railway companies are
franchise privileges as distinguished from mere easements. That
quo warranto is the proper remedy to test the rights of the de-
fendant companies to such franchise privileges. That the wrong
sought to be redressed is a public wrong, as distinguished from
a private injury, and that the Civic League have no interest therein
other or different from the public, and that, therefore, the action
must be maintained in the name of the State of Iowa, on relation
of the County Attorney, and not by private relators.”

The court also states that the County Attorney may secure legal
assistance in pushing the quo warranto proceedings, so while the
Civic League is ruled out of court, the attorneys for the League
will probably be retained by the County Attorney. The hearing
on the quo warranto proceedings proper will probably be held
during the January term of court. Under agreement between all
parties there will be no appeal from the above decision.

The movement to secure an agreement between the Des Moines
City Railway Company and citizens of Des Moines has been pro-
gressing quite rapidly during the past ten days. A meeting, at-
tended by the officials of the two companies, the officers of the
Commercial Club, the members of the City Council and other
prominent citizens, was held several days ago, and a sub-committee
of fourteen was appointed to draw up an agreement in the shape of
a franchise, which would be acceptable to all parties, and have
this ratified by a mass-meeting of the citizens, and then voted on at
a special election. If it carries, this franchise is to take the place
of all others held by the two companies during the term of twenty-
five vears, even if the courts should finally hold that the Turner
franchise is a perpetual franchise. The committee has now been
at work several days, and the following are the main provisions
of the contract, or franchise, which have been agreed upon by the
officials of the company and the members of the committee :

1. The contract, or franchise, is to be in force for a period of
twenty-five years.

2. That the Des Moines City Railway Company pay to the city
of Des Moines, for the use of the streets and in lieu of all other
taxes and assessments, a percentage of its gross earnings, as fol-
lows: Six per cent annually for a period of five years, 7 per cent
annually during the next five years, 8 per cent annually during the
next five vears, 9 per cent annually during the next five years,
and 10 per cent annually during the last five years, which sum,
<o paid, shall be devoted as follows:

-1, A portion in lieu of general taxes, which shall be apportioned
to the State. county and school districts, and the general fund of
the city in the proportion’ provided in the general law for the dis-
tribution of direct taxes collected.

B. A second portion to pay for paving between the rails of said
railway company on streets ordered paved by the city, and the
surplus of said fund to be devoted to repair of paving outside of the
rails of said street railway company on streets traversed thereby.

C. The third portion to be applied to a sinking fund to be in-
vested at interest and applied by the city to the purchase of the
property and all rights of the Des Moines City Railway Company,
such purchase to be effected at the option of the city at such time
and as may be agreed upon, and at a price to be fixed by a disin-
terested board of three appraisers, to be appointed by the judge
of the United States District Court of the district in which Des
Moines is situated, such purchase to be approved by the electors
of the city at a special election, called for that purpose. In the
event of such purchase, the city is to operate same under leases to
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™an operating company, at a rental thereof of a percentage of the
gross receipts or a fixed sum in cash. Such leases to be for
limited terms.

3. That during the period of the agreemem the Des Moines City
Railway Company shall grant to all interurban railway companies
equal rights and privileges in the matter of connections, interchange
of busiress and entrance of their cars-into the city of Des Moines
over their tracks.

4. That the present custom of selling tickets at the price of six
for 25 cents and a free transfer of passengers from line to line be
preserved without restriction, unless the company, after paying
the percentage of gross earnings above provided for, does not have
sufficient money left from the net earnings to pay the interest on
its bonds, in which case the company can charge a fixed fare of
5 cents. (This concession was incorporated at the request of N.
W. Harris, of Chicago, who has floated all the bonds of the street
railway company, and who came to Des Moines to take part in
the drafting of the contract or franchise.)

5. That the Des Moines Street Railway Company shall furnish
to the executive of the city an adequate amount of tickets for
transportation over its lines, such transportation to be distributed
among the various employees of the city, for use while in the dis-
charge of their duties, and that all free transportation in excess
thereof be prohibited. '

It is the general opinion of all interested that a contract or
franchise with the foregoing provisions incorporated therein will
be ratified and adopted by the people. The object.of clause 5 and
sub-clause b under clause 2, is to remove all causes for the street
railway company from taking such an active part in city politics.
The company has always considered that it had to take a hand in
order to protect its interests. The adoption of this contract, which
grants the company an extension of twenty-five years, provides
for the city to pay for the paving between the rails and compels
the company to give free transportation to the city officials, will
remove all reasons for the company interfering in city politics. The
officials of the company have agreed to all the provisions set out
above, and they will offer no opposition to the adoption of this
contract or franchise. What they want is a tangible settlement of
present difficulties, so they can assure the bondholders and others
interested that the property of the company is safe. The quo
warranto proceedings will be pushed to a conclusion, and the com-
pany will try to prove that the Turner franchise is a perpetual
one. If the company loses the case, they have the new franchise
to fall back on; if they win they have a property witli a greatly
enhanced valuation on account of the perpetual franchise, and they
will thus secure more money for it when sold to the city. It is
estimated that the 6 per cent of gross earnings will amount to from
$36,000 to $40,000 annually, that the general taxes of the company
will amount to $15,000, and the special paving assessments from
$10,000 to $12,000 annually, so there will be left from $10,000 to
$15,000 annually to be turned into the sinking fund, which will at
the end of twenty-five years be used to purchase the rights of the
company for the city. The amount turned into this fund will in-
crease each year aside from the increase every five years due to
the graduated percentage provision.

——— e
TRACTION RIGHTS DENIED IN ILLINOIS

Judge Thompson, in the Superior Court, sitting in Chicago, has
handed down a decision concerning rights of street railway com-
panies to condemn land, which, if sustained by the Supreme Court,
will seriously affect the plans of the different interurban companies
now operating and being formed in Illinois. Judge Thompson de-
nied the petition of the Chicago & Southern Traction Company to
condemn private property along its proposed right of way between
Chicago and Kankakee. The attorneys for the traction company
maintained their right to condemn private property along the
right of way under the right of eminent domain given to railroads
under the general railway act. The company was incorporated
under the general railway act to construct and operate a street
railway between Chicago and Kankakee, and had asked the
Superior Court to condemn several pieces of property which it was
said was necessary for the construction of the street railway. In
refusing the petition Judge Thompson took the position that the
incorporation of the traction company under the general railway act
to conduct a street railway, when there is a specific act of the
Legislature for the incorporation of the latter class of railways,
was wrong, and the company could not ask for the privileges of a
regular railroad while enjoying the immunities of a street railroad.
The court further held that the Chicago & Southern Traction Com-
pany could not exercise the right of eminent domain in the present
case without presenting the proper cause for the condemnation of
the lands. i
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QUESTIONS ON SUBJECTS TO BE DISCUSSED AT THE
MILAN CONVENTION

The International Street & Interurban Railway Association
(Union Internationale de Tramways et de Chemins de Fer
d’Intérét Local) has issued from its headquarters in Brussels a list
of questions for five of the topics to be discussed at the Milan
Convention next September. To all of these questions the mem-
bers of the association are expected to reply. The other questions
will follow later:

II._MECHANICAL BRAKES

Reporters: M. Petit, engineer and division superintendent of the Société
Nationale des Chemins de fer vicinaux, of Belgium, and M. Scholtes, general
manager of the Tramways of Nuremberg-Furth. Note—By mechanical brakes
only electric, magnetic and air brakes are to be considered. The replies are
to cover only those systems of brakes in permanent use. In the case of
electro-magnetic brakes, specify if the brake is used only as an emergency

brake. Where exact replies are impossible, give approximate data, and
state the basis for the approximation.
1. For how many years has your system been equipped with electric

traction?

2. What is the length in kilometers of route?

3. What is the gage?

4. What is the maximum grade, its length, the total length of the grades
between 3 per cent and 5 per cent, the length of the grades over 5 per cent?

5. Number of motor-car kilometers and trail-car kilometers run during the
last fiscal year.

6. What is the minimum headway and for what length of line is this
minimum headway in use?

7. Give total number of motor cars, number of single and double-truck cars,
number and type of motors, weight of cars empty, number of cars equipped
with electric brakes, number of brake points on controller and their re-
sistance in. ohms, number of cars equipped with short-circuiting brake, disc
brake and solenoid brake, number of cars equipped with air brakes, air-
brake system, whether a hand-brake is also used, and whether the air com-
pressor is motor or axle driven?

8. Give total number of trail cars, number equipped with single and double
trucks, weight empty, number equipped with disc electric brakes, solenoid
brakes and air brakes. Indicate in each case the number of axles braked.

9. Were the brakes installed when the cars were purchased or later? Reply
both for motor and trail cars.

10. Was the braking system selected by yourself or required by the authori-
ties?

11. Have you made any comparative tests of braking systems? If so, give
results, specifying rate of acceleration, weight of cars, state of atmosphere,
whether rails dry, slippery or wet, number of trail cars, test on level and on
grade.

12. Are sand-boxes used?
or only one.

13. If air brakes are used, what is the consumption of energy required to
compress the air? Note—As the data on this subject vary greatly, it would
be very desirable for all systems using air brakes to observe the following
points: (a) Previous tests have shown that where grease lubrication is used
the results are not sufficiently satisfactory; all tests should therefore be made
with oil lubrication on all bearings. (b) The wattmeters should be connected
in series. (c) The different tests should be made on the same car; the air
compressor should be then disconnected and hand-brake and electric brake
tried. (d) The different tests should be conducted under the same conditions,
moreover, all outside conditions, such as atmosphere, rails, etc., should be
the same.

14. What is the annual expense of maintenance of the braking system per
car year for motor and trail cars? Also per car kilometer, motor and trail
cars?

15. What is the first cost of br'aking equipment for a single and double-
truck trail car?

16. Has electric braking increased the repair charge to the motors? Has
it had any effect on the commutators? Have you noticed any other extra
wear on motors, gears or other parts?

17. Have you had any trouble with air brakes from freezing, non-operation
of the compressor, etc.? Have the tires shown any additional wear? Does
the braking system require more frequent overhauling than other braking
systems?

18. Which braking system do you recommend from the standpoint of safety
and from that of maintenance?

19. Have you had any collisions between motor cars? If using more than
one kind of brake, with which system have the most accidents occurred?

20. Which braking system do you consider most desirable for trail cars?
Do you lay much stress on uniformity of equipment?

21. What has been the average consumption of energy during the last two
years per car kilometer, estimating one motor-car kilometer equal to two
trail-car kilometers, also per ton-kilometer, exclusive of load?

22. What is the maximum speed (a) on suburban lines? (b) on lines of
medium traffic? (c) on lines of heaviest traffic?

III.—DESIGN OF CARS, ESPECIALLY AS REGARDS SIZE

Reporter: M. Geron, manager of the Cologne Tramways Company (in
liquidation), Brussels.

1. What are the main dimensions of your cars as required by your fran-
chise or by municipal enactment, especially as regards over-all width

2. Are these requirements the same for all kinds of cars, viz.: closed and
open, motors and trailers. etc.? Accompany your reply with a copy of the
ordinance-franchise clause.

State system and whether they sand both rails
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3. What reasons are given for these requirements, especially in regard to
over-all width?

4, Do you consider these requirements proper at present?
for your reply.

5. What are actually the over-all heights and widths of your different kinds
of cars? Submit a cross-section showing the over-all profile, including all
projections, also plan showing position of seats, form of the seat back and
width of aisle.

6. What dimensions would you desire to adopt for height and width?
What arrangement of seats do you prefer, longitudinal or cross? What form
of back, width of seat and width of aisle? Give your reasons for your reply.

7. Do you consider a wide car accelerates the ingress and egress of pas-
sengers?

8. What is the gage of your track? What is the width between track cen-
ters on straight track and curves?

IV.—_MAXIMUM SPEED FOR INTERURBAN LINES ON THEIR
OWN RIGHT OF WAY OR ON THE HIGHWAY

Reporter: M. Krasa, general manager of the Bukowina Railway Company,
of Czernowitz, Austria.

1. Is your interurban line operated by steam or electricity?

2. Is your traffic passenger, freight, or both?

3. What is your average speed between two consecutive stations? (a) On
your own right of way? (b) On country highways? (c¢) On highways with
medium congestion? (d) On more congested highways

4. What is your average speed between termini on the four classee of routes
mentioned?

5. What is the rate of braking?

6. What is the braking distance?

7. How is the braking equipment of your trains affected by any statutes,
especially as regards peculiarity of profile, speed, etc., on the four different
classes of routes mentioned? .

8. What is the maximum speed on these four classes of roads?

9. Is the speed governed in any respect by a statute? If so, by what
authorities? Submit copy of the law.

10. What maximum speed do you think could be attained by your trains
without danger? Give your reasons for your reply.

11. What maximum speed do you think could be attained economically if
your trains were equipped with efficient braking apparatus on your own right
of way? On country highways? On highways with medium congestion?
On more congested highways

V.—TRACK CONSTRUCTION.

Reporter: C. de Burlet, general manager of the Société Nationale des
Chemins de fer Vicinaux, of Belgium.

1. What size of ties do you use?

2. Why did you adopt this size?

3. Are you satisfied with this size?

4. What experience have you had with Falk or Goldschmidt or any other
type of welded joint?

5. Do you use opposite or broken joints?

6. What has been your experience with opposite and broken joints?

7. Do you use lock nuts on your angle-plate bolts, and do you think it
desirable to use them?

X.—ADVANTAGES AND DISADVANTAGES OF SECTIONALIZING
: THE DISTRIBUTION SYSTEM

Reporters: M. Fiazzoli, manager of the lighting and tramwaay company of

Palermo, and Mr. Rasch, professor of the Polytechnic School at Aix-la-

Chapelle. :

1. Do vou sectionalize your distribution system into several zones? Submit

a diagram to scale showing position of the feed-in points and section insula-

Give reasons

tors.

2. If you use sections, are they insulated from each other, or are they
connected by fuses or circuit breakers?

3. If no sections are used. how do you locate a fault or short circuit?

4. Why did you adopt the system which you employ?

5. Tf sectionalized, do you obtain an economical use of all of your copper?

6. What is the maximum drop in voltage, and what the current density in
your underground feeders?

7. What are the advantages and disadvantages of the two systems of dis-
tribution mentioned in the case of two tramway systems in the same city

supplied with current from the same power station?

o o
o &g

LOS ANGELES PACIFIC TO STANDARDIZE ROAD

The Los Angclcs.Paciﬁc Railway Company, according to authen-
tic reports, is making active preparations to.standardize its entire
system in and out of Los Angeles, comprising several hundred
miles of narrow-gage track. While the officials of the company
do not care to discuss their plans in detail, it is known that the
company proposes to float a bond issue of from $10,000,000 to
$15,000,000, part of the proceeds of which will be used for this pur-
pose. Other noteworthy improvements involving the expendltEll'«z
of vast sums of money are also contemplated. With one portiou
of the bond sale the company will extend and perfect its various
tributary lines and local systems in San Monica and Ocean Park,
and will probably construct more lines to Venice and other resorts.
The scope of plans is very extensive, and many localities at present
handicapped by lack of complete traffic facilities will be developed
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CONSOLIDATED RUSHING WORK ON NEW LINE

The Consolidated Railway Company is pushing the work on
the system which will unite Melrose, Rockville, Vernon and all
intermediate points with Hartford by a trolley system which will
reduce the time from the City Hall, Hartford, to Rockville to
an hour. The cars will run over the tracks of the Hartford
Street Railway Company, from the City Hall to a point in East
Hartford just opposite the eastern end of the East Hartford
freight yard, and from there over the steam tracks of the High-
land division of the Consolidated Railroad to Vernon. From the
Vernon station the cars will run on the steam tracks of the Rock-
ville division to Rockville, thence on to Melrose.

The scheéme will provide a double-track trolley service all the
way to Vernon with the exception of a short stretch over the
temporary bridge across the Connecticut River and another short
stretch over in East Hartford. It will permit the operation of a
service as frequent as the traffic demands.

The Consolidated Railway Company was anxious to furnish a
high-speed service over the Rockville line, so that without in-
creasing the speed west of the Connecticut River the entire dis-
tance from the City Hall to Rockville could be made in 40 min-
utes, byt there are two factors which, at present, render it im-
possible to get the running time below an hour.

The first of these, as given out by the Consolidated Railway
Company, is, that in order to run with the same margin of safety,
the flanges of the wheels of the trolley cars must be increased in
depth, according as the speed is increased. The old agreement
with the city of Hartford, which President Mellen has directed
shall be observed, requires the road to use the Hartford grooved
rail, in which the available space for the wheel flange is limited.
This fact precludes the use of cars with deep flanges on the wheels
and consequently prevents the cars being run at as high speed as
would be necessary to make the run to Rockville in 40 minutes.

o ¢
Q¢

STREET RAILWAY PATENTS

[This department is conducted by Rosenbaum & Stockbridge,
patent attorneys, 140 Nassau Street, New York.]
UNITED STATES PATENTS ISSUED DEC. 12, 1905

806,761. Railway Crossing; Charles A. Alden, Steelton, Pa. App.
filed May 20, 1005. Relates to a hard-metal wear-plate for street
railway crossings which may be readily removed and renewed.

806,767. Ice-Removing Track Cleaner; Francis M. Bancz"oft,
Lowell, Mass. App. filed March 22, 1g05. A cutter bar provided
with removable teeth is arranged diagonally in front of the car.

806,800. Semi-Convertible Car; William H. Heulings, Jr., Phll.a‘
delphia, Pa. App. filed May 27, 1903. Sash pockets are for.med in
the side walls of the car and between the stanchions, which ex-
tend within the side sills and adjacent to the lower edges, so that
the car windows may be made of maximum length, and when the
car is in its open condition these sashes will be entirely inclosed and
protected in the sash pockets.

806,867. Trolley Contact; Ira J. Bradshaw, Waukegan, I11. App.
filed Sept. 21, 1005. Relates to means for making electrical con-
nection with annunciators for trolley cars designed to be located in
waiting rooms for passengers, and comprises a rocking frame
pivoted above the trolley and having a ball therein, which rolls
from end to end when the frame is moved by the impact of the
trolley wheel, thereby making the suitable connections.

807,000. Safety Apparatus for Railways; Samuel L. Adelson,
New York, N. Y. App. filed June 29, 1905. At the end of each
block section is placed a post having a pair of contact springs. The
train has lateral arms, adapted to contact therewith, and ring a
local alarm to indicate the condition of the block.

807,029. System of Electric Railways; Joseph H. Hoadley,
New York, N. Y. App. filed Sept. 16, too4. The air inlet of a
gas engine is connected to the trolley pole so that when the pole 1s
lowered the gas engine may be started to operate a separate gen-
erator. )

807,033. Switch Signal; John C. Wigman, Greenbay, Wis. App.
filed April 6, 1905. When the switch is opened the movement of
the switchpoint closes an alarm circuit to thereby indicate the con-
dition of the switch.

807,063. Switch-Operating Mechanism; George J. Curran, Ply-
mouth, Pa. App. filed Oct. 14, 1905. Involves devices wherein a
four-pointed star-wheel is engaged, and turned a half-revolution
by a bifurcated shifting bar depending from the car pl_atform, and
adapted to be operated therefrom, a disc or eccentric being mouqted
on the shaft carrying the star-wheel and connected with the point-
rail or switch point by a lever or system of levers.

807,080. Electrically-Driven Suspended Railway; Rudolf Pfaf-
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fenbach, Leipsic, and Herman Muller, Leipsic-Gohlis, Germany.
App. filed Jan. 13, 1604. An automatically-engaging and disen-
gaging cable system for assisting cars up a steep incline.

807,152. Car Fender; Eli Campanari, New York, N. Y. App.
filed Aug. 11, 1905. Comprises a main frame, a foldable fender
mounted thereon, an arm having swinging connection with the main
frame, a toggle-link connection between the arm and the fender
frame, a lug on the upper member of the toggle-link and a hook on
the main frame for engaging with the lug.

807,171. Switch-Operating Device; Willson E. Hubbard, Dennis,
Tex. App. filed April 19, 1g05. A long lever extending parallel
and between the track rails is attached to the switch point at one
end, pivotally mounted in the roadbed, and adapted to be engaged
at its other end by a cam on the car.

807,109. Magnet-Controlled Third-Rail System; Henry J.
Palmer, Philadelphia, Pa. App. filed Oct. 3, 1004. An underground
conduit system in which the iron cable is inclosed in a conductor
rail. When the car passes the iron cable is magnetically drawn up
so as to make contact with a sectional rail over which the car is
passing. i

807,217. Rail-Bond; William G. Stuart, Newburyport, Mass.
App. filed July 14, 1904. A laminated rail-bond having its ends
bent rearwardly and formed into loops and rails provided with
counter-bores in which the loops are seated.

807,287. Signaling and Train-Controlling System for Railways;
Frank E. Kinsman, Plainfield, N. J. App. filed April 18, 1905. A
pair of contact-rails are placed along the usual track rails so as to
complete a train-stop circuit on the locomotive, including a pneu-
matically-operated brake and power release. The rail sections are
in circuit with devices controlled by the usual semaphore signals,
and serve to enforce the warning displayed by the signals.

807,386. Signaling and Train-Controlling System for Railways;
Frank E. Kinsman, Plainfield, N. J. App. filed July 24, 1905. A
train-stop system is placed in circuit with the usual semaphore
signals, and a continuously-moving recording tape is made to re-
ceive a record of the movements of the signals.

_Q”_—
PERSONAL MENTION

MR. FREDERICK UHLMANN, formerly president of the
Brooklyn Elevated Railroad, is dead.

MR. J. C. ROTHERY, division superintendent of the Interna-
tional Railway Company at Niagara Falls, N. Y., has resigned.

MR. FRANK W. FRAUVE has resigned as president of the
Indianapolis & Eastern Traction Company, which has passed into
the hands of the new consolidated company.

MR. N. C. DRAPER has been chosen general manager of the
Eastern Wisconsin Railway & Light Company, of Fond du Lac,
Wis., to fill the vacancy caused by the resignation of Mr. T. F.
Grover, who moved to Chicago recently.

MR. P. E. FANSLER, of J. G. White & Company, was elected
president of the Purdue Alumni Association of the City of New
York, which was organized on Monday, Dec. 18, by about forty
alumni of Purdue University living in and about New York. Mr.
L. M. Grant, of the C. W. Hunt Company, was elected secretary-
treasurer of the association. The association will meet on the
second Wednesday of each month. The list of charter members
numbers about 100.

MR. A. I. CULVER, second vice-president of the Delaware &
Hudson Railroad, has been elected vice-president and a director
of the United Traction Company, of Albany, N. Y., recently ac-
quired by Delaware & Hudson interests, to succeed Mr. Francis
N. Mann, Jr., resigned. It is expected that at the meeting of the
board of directors of the United Company on Jan. 13, the formal
entrance of Delaware & Hudson Company interests will be sig-
nalled by the election of other representatives of that company to
the directorate of the United Company and to important executive
positions.

MR. S. R. DUNBAR, passenger agent of the Indiana Union
Traction Company, has resigned from the company; and will be-
come associated with E. K. Dunbar & Company, of Boston, Mass.,
dealers in investment securities. Mr. Dunbar entered the ser-
vice of the traction company about three years ago, when he
went from the East to become purchasing agent of the road.
Upon his arrival, in order to become perfectly familiar with his
future work, he assumed the duties of storekeeper for a period of
six months. On May 1 last, when Mr. H. A. Nichoil became
general manager of the Indiana Union Traction Company, Mr.
Dunbar was appointed passenger. agent. Previous to his coming
to Indiana, Mr. Dunbar was associated with Mr. A. E. Appleyard
for a period of more than four years, acting in the capacity of
financial agent.
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CORRESPONDENCE ON DIRECT VS. SINGLE-PHASE ALTERNATING
CURRENT FOR THE NEW YORK CENTRAL TERMINAL

The following correspondence has recently passed between
W. H. Newman, president of the New York Central Railroad,
and George. Westinghouse, president of the Westinghouse Elec-
tric & Manufacturing Company. It was given out for publica-
tion as this issue was on the press, but is of such interest that the
forms were opened to present it to the readers of this paper:

Oct. 27, 1905.
W. H. Newman, Esq., President,
New York Central & Hudson River Railroad Company,
Grand Central Station, New York:

Dear Sir.—There can be no more important questions before
you and your officers than those involved in the present electrifica-
tion plans for your New York terminal and adjacent suburban
lines. When your company, under public pressure and legislative
enactment, undertook the change in your terminal facilities in-
volving the use of electric power for your cars and trains, there
had been no such development of the single-phase system now
actively under discussion as could warrant its adoption, and there-
fore the selection of the continuous-current system by your com-
mission of engineers was an obvious outcome of the situation as
it then existed, notwithstanding there had been enough progress
made with alternating-current single-phase traction to war-
rant frequent references in my conferences with you and your
officials to the possibility of that system being perfected in time
for a change in your plans.

The business relations existing between your company and those
I represent, and the consideration you and your officials have
always given my personal views on the subject of the electrifica-
tion of your railway, seem to demand the prompt fulfilment of
my recent promise to set out to you in a letter the reasons why,
because of the possible much greater use of electricity upon many
of your lines of railway, your company could and should now
change your plans providing for the use of the continuous-current,
third-rail equipment, to those employing the alternating-current
single-phase overhead system.

These are some of the controlling facts as they have been de-
veloped:

1. Motors can be as successfully and economically operated by
single-phase alternating currents as by continuous current, with
the advantage in favor of the use of the alternating current, in
that the great variations in speed requirements of a railway can
be more easily and economically met thereby than by continuous
current.

2. Single-phase electric locomotives larger than you require
have already been constructed and operated by current from over-
head lines.

3. Electro-pneumatic multiple-unit control has been perfected
whereby trains fitted with alternating-current motors can be bet-
ter operated than those propelled by continuous current.

4. Both locomotive and car equipments with multiple-unit con-
trol have been evolved, whereby either the alternating or direct-
current systems of distribution can be used.

5. If there is any desire for the use of the storage-battery sys-
tem, such batteries can, with rotary transformers, be as well util-
ized in connections with the single-phase system as with the
direct-current system.

COMPARATIVE COST

Bearing upon these great questions are the comparative costs
of the line equipment of the two systems.

As an example, the comparative cost of line and sub-station in-
stallation for alternating-current single-phase and direct current
to meet the conditions of traffic now existing on the section of
the New York, New Haven & Hartford Railway from Wood-
lawn to Stamford, based on the following:

(a) Single-phase alternating current, high-tension transmission,
transformer, sub-stations, 6000-volt overhead line supported by
catenary construction from bridges spanning four tracks.

(b) Direct current employing high-tension alternating-current
transmission, rotary converter sub-stations and third rail at 6oo
volts.

COMPARATIVE COST PER MILE OF FOUR-TRACK LINE

Single-Phase Direct-Cur-

Alternating System rent Systemr
Sub-statioNSs: « ve sw s 2o w55 s a5 $1.714 $16,150
Contact line ........covuuvnn.n. 12,436 18,872
Transmission line " 1,815 2,181
Track bonding ................ 308 308
$16,273 $37,511

Difference per mile in favor of a. c., single-phase, $21,238.

COMPARATIVE COST PER MILE OF DOUBLE-TRACK LINE

Single-Phase Direct-Cur-

Alternating System rent System
Sub-stations ................... $1,542 $13,840
Contact line :mssesmeninsmasmins 6,750 9,436
Transmission line ............. 1,315 2,181
Track bonding@ . :.::.c.:s.m::m6 154 154
$10,261 $25,611

Difference per mile in favor of a. c., single-phase, $15,350.

These figures mean, assuming that your company may in the
near futurc electrify its main lines from New York to Buffalo,
that the extra cost of the line equipment with the continuous-cur-
rent system for 450 miles of four-track road of the New York
Central main line would amount to $9,000,000, and for the double-
track of the West Shore road, $6,750,000. From these figures you
can easily compute what the additional cost would be upon the
entire mileage of the New York Central’s other lines east of Buf-
falo and those west of that point. -

This great difference in the first cost of the continuous-current
system, with the almost absolute certainty that traffic depending
upon the third rail will be subject to many interruptions during
vour severe winter months, coupled with the constant danger from
live third rails upon the surface, would seem to make most fortu-
nate the advent at this moment of the complete system of over-
head single-phase apparatus, before any great quantity of car and
locomotive apparatus has been constructed on your order, or the
line and overhead construction has been begun under your ex-
tensive plans.

Stated briefly, your situation seems to be this: Your power
house and its equipment now under construction is suitable, with-
out substantial change, as are also your sub-station rotaries and
storage batteries, for the operation of single-phase equipment.
Orders have been placed for 35 electric locomotives, costing, say,
$900,000, and 180 electric car equipments with multiple-unit con-
trol, involving an additional $775,000. Neither the locomotives
nor the cars and equipments will be needed before September of
next year, according to your present desires, but most probably
not before April in the year following, because of the inevitable
delays in the carrying out of so important a work as you now
have in hand.

Had the order for the locomotives and equipment been placed
with the Westinghouse Electric & Manufacturing Company, that
company would have been very glad to have taken up with you a
change in programme on a reasonable business basis, and I as-
sume that your contract relations with the General Electric Com-
pany are of such a character that you can also ask them to discuss
the change in the character of equipment or arrange with them
for a specific sum to cover the amount they have already ex-
pended, with such prcfit as they are likely to make from the com-
pletion of the work. Such sum ought to be an unimportant item:
as compared with the costs which may result from the completion
of the work along the lines of your present plans. ‘VWe are aware
that the General Electric Company have admitted their inabifity
to produce locomotives of the character which the Westinghouse
Company has contracted to supply the New York & New Haven
Railway, but such admission on their part does not really affect
the question of the Westinghouse Company’s ability to produce
such apparatus in the necessary quantity and in the time required.

You know of the diametrically opposed views and interests of’
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the Westinghouse and General companies and of the strife be-
tween them. You also know of my full recognition that the works
of the former company being upon your line at Schenectady, it is
natural that your company should give the General Electric Com-
pany at least a preference in the placing of contracts for elec-
trical machinery.

The greatest difficulty in arriving at a conclusion is likely to be
due to the commercial rivalry between the two electric companies,
but there seems to be no good reason why your company should
be a victim of such commercial strife. I feel confident that my
recommendation that you now take steps to effect the change
from your present plans will be found to be based upon the best
of reasons, and that that recommendation will in all probability
prevail if the matter is most carefully investigated, as I am sure
it will be. :

I am sending Mr. Wilgus a letter with some technical corre-
spondence, of which T have pleasure in enclosing you herewith a
copy, with a hope that you may find time to read the same.

Inasmuch as many of your directors know only the one side of
this important situation, am I asking too much of you to have my
letter placed before them? I ask this because of my very greaf
desire to have my suggestion that your company now make a
change fully understood and appreciated by your associates.
Believe mne, Very truly yours,

Geo. WESTINGHOUSE.

The letter inclosed by Mr. Westinghouse follows:

Oct. 27, 1905.
Mr. E. M. Herr, First Vice-President: =
Westinghouse Electric & Manufacturing Company,
Pittsburg, Pa.

I have noted H. H. Westinghouse's letter addressed to
you, in which he gave the result of a conversation with Mr.
Wilgus, of the New York Central, in which Mr. Wilgus brought
forth certain reasons, which, in his opinion, militated against the
use of single-phase apparatus in the New York Central terminal.

It would appear, from the statements advanced by Mr. Wilgus,
that he had drawn his conclusions on incomplete or unreliable in-
formation, as we have not yet given out sufficient data to anyone
except our customer that would enable comparisons of this nature
to be drawn which would be of any value.

While the comments in Mr. Westinghouse’s letter are under
certain more or less definite heads, for the purpose of clearer dis-
cussion, I will set forth my views under somewhat more general
headings:

LOCOMOTIVES

As to Production.—It has been assumed in the communication
referred to that owing to the apparent novelty of the design of
the New Haven locomotives, insufficient time is available to pro-
duce a successful single-phase locomotive in order that it may be
ready for the date set for the proposed operation by electricity of
the New York Central terminals. Our opinion on this matter is
that this single-phase locomotive operated as a direct-current equip-
ment comes much nearer to standard, well-accepted direct-current
practice than the locomotive adopted by the New York Central for
its service.

The type of mechanical construction, using swivel trucks, is very
similar to that universally used on heavy electric traction cars.
while the method of control, involving series parallel operation of
ihe motors, is common practice everywhere.

The type of motor used is not a radical departure from direct-
current practice except in minor features of construction. The
motors are extremely well protected from dirt and moisture, and
they possess certain features which make them superior to any
large direct-current motors yet built by any concern, more es-
pecially as regards entire freedom from “flashing,” “bucking,” and
difficulties of commutation, not to speak of the great advance which
has been made in the application of forced ventilation.

If the Westinghouse Company had been asked to build passen-
ger coaches fitted with four motors of the capacity used on this
locomotive, these motors to be operated with the usual electro-
pneumatic series parallel-control system, there would have been
no hesitancy in undertaking the contract, and it would not have
been considered necessary to have made a long test on a trial
equipment. The problem would have been considered as merely
a further development of the type of equipments now operated on
the Pennsylvania, New York & Long Island Railroad.

On the other hand, the long time taken by the New York Cen-
tral Railroad for testing and experimenting was but a natural
precaution, in view of the many radical departures from standard
practice which were incorporated in their locomotive. For in-
stance, the type of motor used on the New York Central locomo-
tive is entirely opeu, and exposed to dirt and weather conditions.
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This construction is a radical and questionable departure from
what experience in railway work has taught us in good practice,
and it would have been folly to have attempted to put such ma-
chines in operation without very long and extended tests. Aside
from the mechanical features of this equipment, the motors elec-
trically and magnetically are such as had never been tried out by
the experience gained by long service.

The result of all previous experience in electric traction has ap-
parently been abandoned in the New York Central type, and I
consider that that locomotive is an infinitely greater experiment
than any that the Westinghouse Company could be considered as
offering ‘n the New Haven type.

In the course of our consideration of this problem, nothing has
developed which leads us to have any doubt as to our entire
ability to meet the requirements of delivery with an entirely suc-
cessful locomotive.

As to Operation.—It is interesting to note that these locomotives
have been pretty generally referred to as ‘“single-phase” or “alter-
nating.” We, among ourselves, have used these terms, and perhaps
are responsible for the nomenclature. In reality, however, the
equipment of these locomotives is simply a high-class direct-current
arrangement adapted for operation on alternating current as well.

The motors are not primarily designed for alternating current
and adapted for operation on direct current, but knowing the prob-
lem which we had to meet, they were in reality designed for the
very highest class of direct-current service, and they will operate
successfully on alternating current. In accomplishing this result,
the fundamental features which make for a good direct-current rail-
way motor have not been slighted, but on the contrary they have
been amplified in order that the motors may work successfully on
alternating current. We may take it as a fundamental condition in
this class of work that in order that a motor work successfully on
alternating current it must be an extremely good direct-current
motor.

Method of Control—It has apparently been assumed, although
the example of many of our single-phase roads is to the contrary,
that a multiple-unit system of control is not possible or feasible
with the types of equipment which we are building for the New
Haven road. This is, of course, an error, but it is probably brought
about by the fact that only the electric system of multiple-unit
control has been kept in mind, whereas the system which we use
is the electro-pneumatic. It has further been assumed that with
any system of control duplicate apparatus is necessary for d. c.-a. c.
operation, which, of course, is another misconception, as the type
of control which we are building for the new locomotives, and
which is also in use on other of our installations, involves the
employment of the same controller for both alternating-current and
direct-current service.

This assumption has also called forth criticisms of the complica-
tions and difficulties in passing from direct current to alternating
current, or the reverse, and much stress has been laid upon the
awkwardness of having to employ two systems of control. As a
matter of fact, roads now using this system pass from one current
to the other at speeds as high as 50 m. p. h. without the slightest
delay or any indication to the passengers that such a change has
been effected. The whole mechanism to accomplish this is of the
utmost simplicity and reliability. )

It should be borne in mind that when multiple-unit control is
referred to, we do not mean that form which depends for its opera-
tion upon the use of the line current, but upon the form used suc-
cessfully and exclusively by our company, namely, the electro-
pneumatic system, which depends for its operation upon the use of
compressed air.

The type first mentioned, that is, the straight electric control, is
obviously but ill-suited to use on a. c.-d. c. systems without ad-

-ditional prohibitive complications.

If the New Haven road should decide that it wishes to operate
its suburban or any other service by multiple-unit trains, there is
no reason why we cannot furnish entirely suitable equipiments for
d. c.-a. c. operation.

POWER CONSUMPTION

Locomotives.—In Mr. Westinghouse’s letter it is stated that the
single-phase locomotive, when used on d. c. and running at low
speed, requires double the amount of energy compared with a
locomotive designed for direct current only. This statement, when
read by itself and without any other consideration of the conditions,
is apt to lead to very erromneous conclusions. The statement is
true only when the d. c.-a. ¢. locomotive which we have sold to the
New Haven road is compared to the case of a d. c. locomotive
equipped with four d. c. motors, where all four can be thrown in
series on the low speeds. Where the ordinary series-parallel con-
trol is used, such as on the Interborough system and the New York
& Long Island road, and which also is proposed for the New York
Central multiple-unit cars, there will be no essential difference in
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current consumption between the d. c.-a. c. and the straight d. c,
provided the equipments are designed for the same normal ear
speeed.

‘In. eriticising the apparent disadvantage in economy of the d. c.-
a. ¢. locomotive at low speeds, it would be only fair at the same
time to show its superiority on higher speeds, which, I will point
out later, more than offsets this apparent disadvantage in power
under which it operates at the very low speeds.

It is true that the d. c.-a. c. locomotive, equipped with four
motors, will, at certain very low speeds, consume what appears to
be a large percentage excess of current over the straight d. c.
locomotive equipped with four motors, but it should be remembered
that this condition of lowest speed also means the point of least
power consumption. This being kept in mind, it can readily be
seen that a large percentage increase of eurrent aetually means only
a small increase in power requirements.

At higher speeds the eonditions, when eomparing the two types
of locomotives, is exactly reversed, the locomotives which we are
building being of greater economy at the various higher speeds
than those with whieh they have been compared to their disad-
vantage.

At one-fourth speed the total power consumption of the d. c.-a. c.,
or the straight d. c. locomotive, is in no sense a controlling feature.
It is the power required to accelerate the loecomotive up to its full
speed that is of importance, and also the power consumption when
running at high speeds.

The New Haven service up to Woodlawn may be considered as
consisting of three sections: First, a short seetion where the speed
may possibly be 6 m. p. h.; a second section where the speed may
possibly be 26 m. p. h., and a third seetion, where the speed may
possibly be 45 m. p. h. The total power consumption of a train on
the first section, whether with d. c.-a. e. or straight d. e. equipments,
will be small, due to the shortness of this section of the tracks, and
to the fact that the input of the motor at these lower speeds is a
minimum.

On the seeond section the d. c.-a. c. will be very nearly at a par.

On the third section, where a high-speed service is required, the
d. c.-a. c. locomotive, as designed for the New Haven road, will
present considerable economies over the straight d. c. as adopted by
the New York Central.

It should be remembered that the higher economy gained with
the utilization of larger amounts of power will offset a very large
per cent loss in eeconomy at the low speed when very small amounts
of power are required.

The results of a comparison of a typieal run on the New Haven
service, showing in the first case the d. c.-a. c¢. locomotive which
we propose to furnish, and in the seeond case, a straight d. c.
four-motor loeomotive adapted to handle the same train serviee,
are shown in the table below.

NEW HAVEN LOCOMOTIVE FOUR-MOTOR D.C. LOCOMOTIVE

EQUIVALENT TO NEW HAVEN

Speed ¥ £ Time, Distance, Speed Time, Distance,
M.P.H. Seconds Kw. Feet M.P.H. Seconds Kw. Feet

oto6 I3 654 50 oto6 I3 327 59

" 6 52 15 d P 6 58 75 57

0 21.5 3 54 o dc 8 09.5

5 bis t(?ZI.S % 29 6354

21.5 to 25 12 654-420 1715 | 2I.5to 2§ 12 634-420 1517

25 52 240 3632 23 52 240 3632

25 Momentary 720 3632 25 Momentary 420 3632

25 to 45 240  720-324 17470 | 25 to 36 200  420-2I0 ...

45 88 303 e 36 182 210 P

45 to 25 14 o 23749 36 to 25 8 o 23749

25 25 240 24049 25 25 240 24649

25 Momentary 720 A X 25  Momentary 420 24649

25 to 32 28  720-486 o 25 to 20 28  420-304 ....

32 to 25 5 o 25906 29 to 23 4 o 25900

25 22 240 26761 23 23 240 26761

25 Momentary 720 26761 25 t0 44.8 45 1392 s

22 to 46.6 404  4720-312 ... | 44810614 183 1392-370 ....

46.6 to o 262 o 62357 614too0 382 o 62357

30 Watt-hours per ton mile 30.1 Watt-hours per ton mile

From whieh it appears that the actual energy per ton mile re-
quired by the d. c.-a. c. locomotive is almost identical with that
required by a straight d. ¢. locomotive under the same conditions of
service.

Effect on Power House and Sub-stations.—If reference is made
to the foregoing table, which shows the relative power require-
ments of the two types of locomotives at various speeds, it will
be seen that as regards the fluctuation in the power supplied the
d. c.-a. c. will represent an easier condition than the straight d. c.
locomotive, as the load will be very uniform. While the minimum
load will be greater than the straight d. c., the maximum or peaks
will represent less power. Such a eondition is in reality more ideal
and much easier on the power house or sub-station than one where
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the same total power represents greater- maximum and minimum
values. The ideal condition as regards efficiency at generating and
sub-stations would be a constant power or a constant load, and we
come nearer to this condition with our d. c.-a. ¢. locomotive than
is obtained by the New York Central type, on the basis of the same
total power eonsumption in each ease.

In conclusion, I believe that the statements made herein are a
suffieient refutation of the views set forth in Mr. Westinghouse’s
The New Haven road, however, in adopting apparatus
adapted for single-phase operation, are looking further than the
limitations imposed by the terminal requirements. The engineers
of the New Haven road reeognize that the extension of electric
operation was absolutely prohibited, both for physical reasons and
reasons of eeconomy, if direct current were adhered to.

The necessities of economieal high-speed railway serviee require
that power shall be drawn by the system in proportion to the work
it has to do. The trains must at times run at full speed, at inter-
mediate speed, and in emergencies at extremely high speeds, to
make up for loss of time. The single-phase a. e. loecomotive or
equipments are the only feasible type which draw power in exact
proportion to the work to be done. Direet-current equipments have
but two or three points of maximum economy. They have no
ability to go beyond a certain maximum speed, whieh is a frequent
requirement of railway service. At all other speeds, execept these
few eeonomical points, power is wasted in regulating the speed.
The single-phase a. c. equipments utilize power at all speeds at
maximum eeonomy. I believe that this feature alone is suffieient
justifieation, aside from the many other advantages of the system,
for its adoption by the New Haven Railroad.

B. G. LaMwuE,
Chief Engineer Westinghouse Electric & Manufaeturing Company.

As bearing on this general subject, Mr. Westinghouse also con-
tributes the following letter to the current issue of the “Railroad
Gazette”:

THE SINGLE-PHASE ALTERNATING AND THE DIRECT-
CURRENT SYSTEM
111 Broadway, New York, Dec. 19, 1905.
To the Editor of the “Railroad Gazette”:

The railroad offieials of the country are so deeply eoncerned in
all that relates to the electrifieation of their lines that I deem it
important now to take notice of an artiele which appeared in your
issue of Oct. 20, as well as of the article in the STREET RAarLwaAy
JournaL of Oct. 21, written by Frank J. Sprague, one of the im-
portant engineers upon the Electrical Commission of the New
York Central, which thereby precipitated a far-reaching contro-
versy as to the relative advantages and disadvantages of the two
systems of eleetrie traction, namely, the alternating single-phase,
whieh ean be operated with overhead eonduetors, and the direet-
current system, which, for railroad purposes, requires a third rail.

In dealing with this subject, it is well to reeall that when the
alternating-current system was first introduced into this country
by the Westinghouse Company in 1886, the advocates of the
direct-eurrent system, feeling that their particular business and
their efforts to seeure a monopoly of the eleetric light and power
industry of the eountry might, as they really have, become abor-
tive, left no stone unturned to aceomplish the suppression of this
new and eomprehensive eleetric system. Legislatures in several
States were invoked to pass laws to prohibit any use whatever of
the alternating eleetrie system, and the present method of killing
criminals in New York State was the direct outeome of the organ-
ized efforts of the business rivals of the Westinghouse Company,
who were also enemies of the publie, to use that eompany’s make
of alternating-eurrent generators for this base purpose in the
hope that their legislative efforts referred to might be erowned
with suecess.

The triumphant suecess of the alternating-current system, with-
out whieh none of our great railroads could have had the benefit
of eleetrie traction, needs no words of mine to emphasize it; but
there are arrayed to-day against the alternating-current single-
phase system of cleetric traction many of the same men and the
same interests, actuated by the same eommereial spirit and using
the same methods and tactics as were employed by them in the
days referred to when they began their ‘“peculiar” opposition to
the alternating eleetric system.

Public discussion and the facts already demonstrated will bring
discomfiture to that organization which has made a long and
losing fight to aequire a monopoly of the electric light and power
business of the eountry, and will insure the acceptance in this
country of the single-phase system as the only solution of the
electric traction problem on main railroads, as has already been
the general result of a most intelligent consideration of the sub-
jeet in Europe.
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In 1886 it was said by some influential people that I was mak-
ing a mistake in attaching so much importance to the efforts being
made at that time to discredit the alternating system. The bene-
ficial results which have followed my efforts in that and other
cases, in the true interests of users of electric apparatus, impel
me to believe that I would be remiss at this moment to accede to
like suggestions which have been recently made to me.

Mr. Sprague, while disclaiming that he was speaking officially
for the New York Central Company, seems to have left no doubt
in the minds of a large number of people that his views were
those of the members of the New York Central Electrical Com-
mission. In his haste to create for his clients a strong public
opinion calculated to induce the officials of the New York & New
Haven Railroad to give up their plan to use the single-phase alter-
nating system and to take exactly the same kind of apparatus as
the New York Central had already contracted for, namely, the
third-rail direct-current system, and in pleading the great need
for uniformity, Mr. Sprague forgot to inform the public, prob-
ably as he would have done had he had more time, that he is re-
ceiving a very large retainer under a contract of years duration,
whereby, though he may become consulting engineer for a rail-
road, vet he cannot do so if, in the opinion of the officials of the
General Electric Company, such work or obligation may be in
conflict with the interests of that company: and having a par-
ticular personal interest in his own form of control, which is suit-
able for direct currents only, he equally overlooked the fact that
the electro-pneumatic multiple-unit control made by the Westing-
house Company had been fully perfected for the operation of loco-
motives and multiple-unit trains when operated by the alternating
single-phase or the direct current.

Your article above referred to also tended to mislead its readers
upon most important railroad questions, because it seems to have
been written with a knowledge of only one side of a situation, and
thus under an impression that the action of the New York, New
Haven & Hartford road might prove not helpful, as it will, but
rather disadvantageous to electric traction in general.

Believing that a great effort had been inaugurated to fasten upon
the railroads the direct-current third-rail system as a standard,
through a specious appeal in this particular case for uniformity, and
knowing that nothing more harmful could happen to railroad in-
terests than to extend that system, I wrote a letter, after a con-
ference on the subject, to President Newman, of the New Yori
Central, and inclosed therein a letter from Mr. B. F. Lamme, chief
engincer of the Westinghouse Electric & Manufacturing Company,
in criticism of observations made respecting the action of the New
York, New Haven & Hartford Railroad. Copies of these letters are
inclosed herewith for your perusal and publication.

An intelligent public discussion of these important questions
cannot fail to be of the utmost benefit, and in saying this I have in
mind the rather harsh criticisms made of my letter published in
the “Railroad Gazette” of Jan. 17, 1902, written in a spirit of friend-
liness and helpfulness to the New York Central officials, who were,
in my opinion, being misjudged with reference to the accident
which had shortly before occurred in the New York Central tun-
nel. The result of that discussion has, as all know, been the de-
velopment of the steel car, so that there are now a number of
firms ready to supply non-combustible cars, which are superior to
the old form; in fact, the Interborough, the Pennsylvania, and the
New York Central have all ordered steel cars in large numbers,
and no one would now think of doing otherwise.

In conclusion, I wish to say that the single-phase alternating-
current system not only equals the direct-current system in every
particular, as fully set out in Mr. Lamme’s letter, but in several
respects has advantages of supreme importance, two of which I
will particularly refer to.

No problem is of higher importance than that relating to the
avoidance of the destruction by electrolytic action of all under-
ground metallic work, such as emploved in the great improvements
of the New York Central, the Interborough and other underground
work vet to be undertaken, and the water and gas pipes of New
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York. These works have been created, not to last a decade, but
are intended to, and should, endure for ages. It has been shown
fully and completely that the direct current is working all of the
time in the destruction of some of the metallic structures, especially
water and gas pipes, adjacent to electric conductors, which metallic
structures invariably act as conductors for some of the current es-
caping from the uninsulated rails f8yming part of the electric
circuit in railroad operations.

In illustration of this electrolytic action of continuous currents,
I enclose a photograph with memorandum of explanation showing
the electrolytic action due to the leakage of electric current from
2 street railway line in East Pittsburg. I do not pretend that the
rapidity of action in his case is likely to occur, except under ex-
traordinary conditions. However, had the alternating current been
used, there would have been no electrolytic effect whatever. This
electrolytic difficulty is a well-known one. It cannot be hid or
covered up and must be surmounted, because the sum involved in
this phase of the electric problem is so great as to justify every
possible effort to avoid its rapid depreciation or loss.

In the matter of the regulation of the speed of trains upon
standard railroads, the single-phase system will have it all its own
way, because with the continupus current no speed can be at-
tained greatly in excess of the predetermined one. In railroad prac-
tice it often happens that speeds of 70 m. p. h. and 80 m. p. h. are
necessary to make up for time lost. If the direct-current motors
are constructed for this speed, then at the ordinary speeds of 40
miles or 50 miles there would have to be introduced a dead re-
sistance in the motor circuits to reduce the voltage, which condition
can be maintained only for a short time, and is in effect not unlike
applying a brake to hold the speed down. The only other way to
maintain an average low speed would be to put the current on
and off, an intolerable and uncomfortable practice one frequently
observes when a motorman is obliged to move a street car at a
slow speed. In the single-phase system, the auto-converters used
in connection with the locomotive and car equipments provide for
continuous running at any desired speed in a manner equivalent
to the placing of the throttle and reverse lever in appropriate posi-
tions.

My references to Mr. Sprague and his article and his interests
are reluctantly made, and are not to do him an injustice but to
prevent an injustice being done to vast interests by the forgetful-
ness referred to. GEo. WESTINGHOUSE.

The electrolytic action referred to in the preceding communica-
tion of Mr. Westinghouse occurred in one of the natural gas wells
on the property of the Westinghouse Electric & Manufacturing
Company in East Pittsburg. The action was found to be due to
electrolysis, caused by stray currents from the street railway sys-
tem. This gas well was in operation for several years with 2-in.
tubing, consisting of bare steel pipe with no preservative or other
protection. The well suddenly gave out, and upon pulling the
tubing it was found that for 30 ft. or 40 ft. above the rubber pack-
ing (located about 1800 ft. down for preventing access of water to
the gas-bearing strata). the pipe was greatly reduced in thick-
ness, more or less uniformly, but broken entirely through in sev-
eral places, thus causing the well to be “drowned out.” As the
well goes through salt-water strata and there is some sulphur in
the surface waters, this was believed to be the cause. As a sup-
posed remedy, new tubing was installed, protected by a japanned
coating inside and outside, known as ‘‘Loricated” tubing. Pho-
tographs of this tubing, taken after thirty days’ use, show numer-
ous pit holes. The action was immediately diagnosed as elec-
trolvtic entirely, and was, of course, aggravated because a very
slight defect in the coating concentrated electrolytic action at
these spots, thus causing an aggravation instead of a remedy. To
cure the trouble, careful observations were made as to the source
of current, and a slight flow of current was found at all times
with very heavy flows during the busy hours of the street car line.
After installing the new tubing, several insulating joints were in-
serted in the casing in the hope that these will prove a remedy.





