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ADVANCE REGIS- One of the methods which have
TRATION AT THE  been introduced by the American
CONVENTION Electric Railway Association dur-

ing the past few years to expedite the work at the an-
nual convention has been the plan of advance registra-
tion. It is an excellent idea, because with an attendance
of from 3000 to 4000 which may be expected at an elec-
tric railway convention the actual mechanical work of
transcribing this number of names and titles and issuing
badges takes a great deal of time, and there are many
possibilities for mistake. This year the plan is being ex-
tended to include the representatives of manufacturing
companies which are planning to exhibit at the conven-
tion, so that the greater part of those expected at Atlantic
City will now be included. The success of this plan de-
pends entirely upon the active co-operation of those to
whom advance registration cards have been sent. Unless
‘they forward the names, the preliminary efforts of the
association to reduce congestion at the registration booth
during the early part of the convention will be nullified.
The replies to cards already sent out indicafe that the at-
tendance this year will probably be the largest in the his-
tory of the association, so that it is necessary that every-
thing should be done to facilitate the work at the opening
of the convention and thus not delay the beginning of the
sessions. Those who are still considering the question
whether it will be worth while to attend the convention
would do well to read again the program published in the
last issue of this paper. It is not too much to say of it
that at no previous meeting have the topics to be con-
sidered by each association been of such vital interest to
the membership at large. It would be impracticable as
well as unnecessary to refer here to each program in de-
tail, but the subjects committee as well as the executive
committee of each organization should be congratulated

upon its work during the past year.

d1ca S the month ™V QO

CURVED TRACK A recent accident, fortunately of
SPACING FOR

NEW CARS

negligiblc importance, calls attention
to the undesirability of double-track
curves upon which any two cars on the system cannot pass
each other without fouling. In the case in point only a
few of the cars on the line are too long to clear each other
when run simultaneously around a certain curve in oppo-
site directions, and thc rule covering car operation at this
place was apparently quite prominently featured, for it was
not until the day of a motormen’s outing, when the regular
ervice was bemg conducted by the less experienced extra
men, that an accident occurred.

This happened to
amout

lé‘apil

to only a broken side post or two and a general
, but if any passengers had been seated at the point
act serious accident

a very might have occurred

ner with an incontestable claim for damages which
would have covcred the cost of replacement of the improp-
erly spaced tracks several times over. Such cases are by
no means rare even in cities where there are no physical

The
reason for this is that as new cars have been purchased

difficulties in the way of a wider spacing of tracks.

they are often longer and sometimes wider than those for
Yet
the increased size of these cars ought to offer advantages

which the curves on the line were originally laid out.

sufficient to warrant the expense of arranging the necessary
track spacing because the necessity for the avoidance of
passing another car on a curve is a limitation which may
often be overlooked by a new motorman.

ANNUAL OUTINGS In a recent issue mention was made
FOR RAILWAY
EMPLOYEES

of an outing given by Benjamin S.
Hanchett, president of the Grand
Rapids Street Railway, for the company’s employees and
their families at Lakewood, his suburban home. This picnic
is a good illustration of the spirit with which the delicate
problem of labor versus capital can be handled by executive
officials.  Too few public utilities recognize the value of
such an outing as a means of establishing a more intimate
relation between officers and employees and of obtaining
the confidence and good will of the men. It is often for-
gotten that electric railway employees have to work hardest
while others play. On the big national and local holidays,
like Independence Day and Labor Dayv, they are busy at all
hours, and for this reason they can particularly appreciate a
day all their own. For eleven years this practice has been
carried out on the Grand Rapids line, but this year the
crowning glory was reached through the opening of the
This, of

course, is a step not always possible for electric railway

president’'s home to the men and their families.
officials, but where it can be done, we can conceive of no
better means of showing the employee that he is regarded
as more than a mere cog in the machine. Such knowledge

is of infinite weight in the inspiration it gives the employee
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to loyal and willing labor. Ordinary welfare work from
day to day has its place, of course, but its value can be
enhanced if one day of the year is set aside when office
and

men, shop men, motormen, conductors, switchmen

trackmen may all rub elbows. Such an assembly not only
has a great influence on the esprit de corps of the whole
organization, but while cementing the friendship of the
employees and the company it serves to secure the good
will of the public. The Grand Rapids Evening Press, in
speaking of the outing under discussion, said: “It is the
spirit on the part of the corporation which arrests the at-
tention. If the attitude toward its employees were more
general on the part of corporations throughout the country

there would be fewer and less costly strikes.”

ANALYZING LENGTH OF SERVICE

The broadest administration of an electric railway of any
real magnitude requires many analyses outside the equip-
ment field, and of these none is of greater interest and value
than the investigation of the length of employees’ service.
The classification of motormen and conductors according to
their terms of employment may be highly suggestive, par-
ticularly on properties where a sliding scale of wages pre-
vails. If there is any tendency on the part of a consider-
able number of men to leave the service at the expiration
of any stated period, it deserves early investigation, and
the analysis of employment records to find out the existence
of critical points in the relations of individuals to the com-
pany should be kept up year after year.

It goes without saying that every progressive manager
desires to retain the services of efficient trainmen and to
reduce to the lowest feasible amount the work of breaking
in raw recruits. The cost of replacing an efficient man at
either end of the car represents a waste of money in many
cases, as we have frequently said. New human material
must always be entering railway service, and its training
must form an important part of the transportation depart-
ment’s work, but in the past the evils associated with a con-
stantly shifting rank and file have not always received suffi-
cient thought. Here, then, is the opportunity of the service
period analysis, including the listing of men in groups from
one year’s service or less up to the maximum and the consid-
eration of equipment changes, wage changes and other mat-
ters affecting the employee’s satisfaction in his working con-
ditions. If a large percentage of new men leave the service
at the end of six months or a year, let the reasons for this
be tabulated and studied without prejudice; or, again, if
the majority leave at the end of two years or of eighteen
months, the reasons should be sought and if possible the
trouble should be corrected. Then, too, the attitude of the
men toward long service may vary from year to year, and
if by curve plotting or other graphic methods tendencies in
the direction of resignations and discharges can be seen,
much good may be accomplished. In brief, the trained man
represents a certain capitalization of expenditure for in-
struction just as the modern soldier represents an invest-
ment which efficient administration seeks to preserve to the
longest term of service. The comparison of service statis-
tics with wage scales from year to year is illuminating, dis-
closing now and then breaks in the rate of increase or
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irregularities in compensation which might be corrected
without hardship to the company, and which would tend
to encourage longer service from desirable men. There is
ample material here for some very thorough study in rela-
tion to the maintenance of an efficient operating force, and
the data are so easily assembled and analyzed that there is
little excuse for overlooking their interest. There is a
sharp dividing line between the elimination of the unfit and
the voluntary and perhaps preventable withdrawal from the
service of many excellent men upon slight cause.

A NEW POLITICAL SLOGAN

The political situation in New York in connection with
the coming mayoralty election has suddenly become changed
as a result of the death of Mayor Gaynor, one of the can-
didates.
ment of forces.

In consequence there will have to be a re-align-
But it is interesting to record that in
spite of other radical differences in policy all of the three
parties which nominated candidates for Mayor of New
York this year were a unit on one matter® Each of
them tried to claim for
as possible for the execution of the present contract for
rapid transit extension now going on in the city. One
nominee boasts that he was chairman of the Public Service

its nominees as much credit

Commission at the time when the contracts were signed and
so made the system possible. Another, Mayor Gaynor,
early adopted as his campaign the shovel
to typify his great interest in railway construction. The
third recognized that his record was somewhat weak in this
matter because at one time he opposed the contracts. But
he has announced that now that they are signed he has no

emblem

power or intention of changing them, and his supporters
urge that any previous lukewarmness on his part in regard
to this matter is more than made up by the undoubtedly
good work done by his two associates on the ticket, who
steadfastly supported the rapid transit plan and probably
did more than any other two city officials to bring it about.

In other words, each of the three political factions or
parties that Mayor recog-
nizes that the most popular action by the city for a long

nominated candidates for

time has been the arrangement by which the two existing

-rapid transit companies in Manhattan and Brooklyn will

be able to extend their systems and add to their
trackage in this city. It should be pointed out in this con-
nection that the extensions permitted under the contract are
by no means exclusively subway, but are in a large part ele-
vated. In fact, even exclusive of the new third track which
will be laid on the existing elevated lines in Manhattan, the
miles of elevated track for which provision is made under
the new contracts exceed in length the miles of track which
are to be underground.
The moral is obvious. In many cities it is supposed to
be a part of political wisdom for candidates for office to
attack the large corporations, especially the public utility
corporations, and to put every obstacle in the way of the
extension and improvement of their systems. This was
thought to be the popular course at one time in New York.
But the long discussion of the rapid transit problem made
the voters realize that their interests and the interests of

the public utility companies are largely the same. It took
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some time for the political powers to understand this be-
But
now they have begun to sec the light, and the best claim

cause it was so different from any of their traditions.

for popularity now in New York is advocacy of the new
subway and elevated railway lines.

THE REMUNERATION OF STREET RAILWAY
OFFICIALS

The publication in connection with the Boston arbitra-
tion hearings of the salaries of the fifty-one principal of-
ficers of the Boston Elevated Railway Company is an un-
usual incident in proceedings of this kind. In its willing-
ness to afford the arbitrators every possible scrap of in-
formation of use in the case the company prepared such
a list, and it was introduced into the testimony at the re-
quest of the counsel for employecs and made public by a
ruling of the board of arbitrators. The list in its en-
tirety may have satisfied the curiosity of some people, but
it is hard to see just what connection exists between the
compensation of an executive officcr on such a system as
that of the Boston Elevated Railway and the question
under consideration by the board. The market value of
human services varies extraordinarily in different parts
of the world and in all lines of business, while the prin-
cipal factor of the examination under consideration is the
market price of the ability to perform the tasks required in
car operation by motormen and conductors.

In all large corporations, cspecially in those where men
of different degrees and classes of ability are required,
the rates of compensation are certain to vary in consid-
erable and even in great degree. But the fact that one
man receives a higher salary than another is no evidence
that he is being paid more than he is worth. In fact, it
would be the worst kind of economy for a large industrial
or transportation company to intrust its important cor-
porate, financial or engineering affairs to men with low
salaries, if this meant men of mediocre ability, because
they might easily make an error in judgment every day
or every week which would cost their emplovers many
times their annual salary.

Nevertheless, a close examination of the salary list in
Boston does not disclose any startling figures. Of the officials
named, who range from the chief executive to a yard-
master at the mechanical headquarters, the average an-
nual compensation is $4,492. There are eight officers re-
ceiving individually $10,000 or more per year. Sixteen
receive $5,000 or over; twenty-nine, $3,000 or over, and
forty-three, or 84 per cent of the list, receive $2,000 or
more per annum. These salaries are not excessive in a
company with a stable organization and office holdings of
long duration. Many boards of astute directors can be
found who gladly authorize such salaries, and the of-
ficers in question could undoubtedly obtain as high if not
higher remuneration in other lines of work. Certainly in
a great deal of the work involving the rehabilitation of
railway companies in receivership, where the adequacy of
the payments is passed upon by the court, it is easy to find
examples of much greater payments for services in corpor-
ate affairs similar to those rendered by the officials of the
Boston Llevated Railway.
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NIAGARA POWER IN BUFFALO

The Buffalo Railway Company, one of the earliest large
purchasers of Niagara power, did not rush into the new
venture when this power became available but tried it out
on a small scale for a time to supplement the output of a
power plant which when built represented the best practice
in its line. Since then Niagara power, proving satisfactory
as to cost and reliability, has been used increasingly until
of late it has become the main reliance of the railway, now
the International Railway Company.

In making payments for power a certain minimum or
“firm” power, approximately set for different seasons in
advance, is charged for at a reasonable rate regardless of
consumption. Power drawn in excess of the firm power is
charged for at a higher rate, which encourages the use of
all devices tending to keep down the peaks in the load line.
As a consequence the railway company has utilized its
steam plant and a large storage-battery equipment to their
utmost capacities in a remarkably successful attempt to
keep down the peaks and to maintain a uniform load. The
load-factor of the purchased power, according to the typi-
cal charts used in the descriptive article printed in this
issue, was over 68 per cent on Feb. 24, 1913, and over 62
per cent on July 15, 1912

Unfortunately from the standpoint of economy, there is no
method available for filling in the nightly load-line depres-
sion so that 20 per cent, more or less, of the energy which
must be paid for cannot be utilized, and the storage bat-
teries, large as they are, are unable to eliminate in this
condition. However, the International Railway Company
has recently added several hundred near-side cars to its
rolling-stock equipment, thus greatly increasing the demand
for power. This demand is being met by providing new
substations and utilizing more Niagara power, and the fact
that the steam plant is not to be enlarged is significant.

The Buffalo storage batteries have been of interest to
railway men for a long time. When installed ten or more
vears ago they were of notable size. They have been main-
tained and operated with great care and have served as
Judged merely

from the financial standpoint, the cost of the energy which

reserve and for the keeping down of peaks.

they deliver, slightly over 1 cent per kw-hr., is very high.
fixed
charges only, the cost of energy in this case being noth-

This involves the maintenance expense and the
ing as the batteries are charged with power which could not
otherwise be utilized.

The fact, however, that the company continues the use of
the batteries and has closed a contract for ten years’ addi-
tional maintenance is evidence that this high cost is justi-
fied in the ways mentioned. The fixed charges at 6 per
cent amount to 24 cent per kw-hr., and it would pay to scrap
the battery to save maintenance cost if its expensive output
The reserve power supplied by
the steam plant costs only half as much per kilowatt-hour as
that furnished by the batteries, but, on the other hand, the
battery is always ready for use and automatically adjusts
itself to load conditions. It therefore the
steam reserve and justifies its existence to the extent that

was not really economical.

supplements

it keeps down fluctuations and maintains power on the line
while the steam equipment is being brought into action.



410

ELECTRIC RAILWAY JOURNAL

[\or. XIETIESNofe

New 3000-kw Substation in Fort Worth, Tex.

A Description of a Modern Substation Recently Completed by the Northern Texas Traction Company Which Embodies
Meritorious Features in General Arrangement, Station Wiring and Building Design

With the completion of the Fort Worth Southern Trac-
tion Company's 32-mile interurban line between Fort
Worth and Cleburne, Tex., and a number of extensions to
the city lines of the Northern Texas Traction Company in
Fort Worth, additional substation capacity was required
to assume the increased railway load. The management of
the Northern Texas Traction Company anticipated this de-
mand and the Stone & Webster Engineering Corporation,
representing the holding company, prepared plans and
specifications, and the work of building the substation was
started so that it would be ready for service when the new
lines were completed.

According to the original plans, one 750-kw rotary was to
be transferred and two 400-kw rotaries and one 300-kw
rotary, with the other substation equipment, were to be re-
moved from the old substation

to the new building. During
the progress of construction,
however, it was decided that
the total substation capacity
obtained by the addition of one
new 750-kw machine to the
three old ones would not be
sufficient to meet immediate
future requirements. Follow-
ing this decision, three more
750-kw machines were pur-
chased for the new station,
and the old rotaries and other
substation equipment were
utilized in increasing capacity
at other points.
SUBSTATION BUILDING

As the greater portion of
the load coming to this new
substation was from the Fort
Worth Street Railway, it was
considered more economical
to locate it near the cen-
ter of the street railway

capacity as well as for a gallery for the oil switches and
high-tension buses was made by installing structural steel
columns in one of the exterior walls and a second row of
columns 13 ft. 7 in. from the opposite exterior wall. The
overhead crane occupies the 32-ft. 5-in. space over the
rotaries, and the gallery is in the 13-ft. 7-in. space between
the columns and building wall. The roof and gallery floor
are of reinforced concrete 4 in. thick, supported on steel
purlins and floor beams. The ground floor is concrete, 6
in. thick, with a sidewalk finish.

A liberal installation of 36-in. globe ventilators and win-
dows assures ample natural illumination and ventilation.
Two door openings, 10 ft. wide by 9 ft. high, one at each end
of the aisle between the rotary converters and the switch-
board, each provided with wrought-iron gates, also sup-

o‘dﬂtﬁ
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system. In pursuance of this
decision, property was pur-
chased just outside the busi-
ness district of Tort Worth not only large enough for
the proposed substation building but w1th sufficient
ground area to admit of a duplication of the proposed
installation when it becomes necessary. This
situated just off the street occupied by the tracks of the
interurban lines entering Fort Worth, and a spur track
from this main line leads to an alleyway beside the sub-
station building. In case of an emergency, a portable sub-
station may be set on this track and the substation trans-
formers and switchboard equipment used in the operation
of the portable station. Provision for a quick connection
between the portable and the high-tension bus in the
building was made by installing t11e bushings in the build-
ing wall and a structural steel bracket on the wall exterior
to support the wires leading to the portable substation.
The substation building is a brick, steel and concrete
structure, 48 ft. 6 in. by 53 ft. 6 in. in plan. As it is situated
in an industrial district, the building is quite plain archi-
tecturally but is of a substantial ﬁreproof construction.
The building walls are 29 ft. 2 in. over all in height and 15
in. thick, Whlch is ample to carry the roof trusses and
leave a 22-ft. 10%4-in. clear headroom under the lower
chords. Provision for an overhead traveling crane of 6-ton

site is -

Forth Worth Substation—View of Interior

plement the natural ventilation of the substation building.

FFour compartments inclosed on three sides with brick
partition walls were built under the oil-switch gallery. This
arrangement permitted the four sets of transformers sup-
plying the rotary converters to be installed in separate
rooms, thus facilitating repairs or renewals. With the 8-in.
brick partition walls separating the transformer sets, when
one is disconnected for repairs there is little opportunity
for a workman to come in contact with the live high-voltage
circuits in the other compartments. To provide for trans-
former oil leakage and at the same time facilitate the re-
newal of transformers, each unit is mounted on a truck
which spans a concrete pit sufficient in size to hold the oil.
The partitions between these oil pits under the transform-
ers serve as foundations for the rails over which the trans-
former trucks are removed to the substation transfer pit.
This transfer pit is just in front of the transformer com-
partments and extends the full length of the building. It
is provided with a truck and running rails so that a trans-
former may be transferred from its compartment to the
large doors at each end of the substation building. A drain
from these transformer and transfer pits as well as from
the transformers themselves leads to an underground stor-
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age well outside the building. In case of fire a system of
valves controlled from outside the building permits the
drainage of any or all transformers to the storage well.
INCOMING TRANSMISSION LINES

Although nothing in the city ordinances of Fort Worth
prohibits the installation of 15,000-volt a.c. overhead trans-
mission lines on the city streets, it was considered more de-
sirable from a civic standpoint to install them underground.
The Northern Texas Traction Company’s generating sta-

Fort Worth Substation—Gallery Showing High-Tension
Wiring, Incoming Transmission Cables and Oil Switches

tion is situated approximately 724 miles east of Fort Worth.
Two 15,000-volt a.c. three-phase transmission lines lead
from this generating station to Fort Worth. Where the
interurban line leaves a private right-of-way and occupies
the streets, a distance of approximately one mile from the
new substation, the two transmission lines enter the under-
ground system by way of pole towers and a terminal build-
ing. The pole towers at the terminal building, which is the
junction of the overhead lines on the Dallas and the Cle-

Fort Worth Substation—Pole Tower and Building for Con-
nections to Terminals of Underground Conductors

burne interurban lines, are equipped with pole-top switches,
making it possible to obtain any desired arrangement of
transmission circuits.

The underground terminal building is of brick and steel
construction and of sufficient size to house the high-tension
disconnecting switches, lightning arrester set and choke
coils. A view of the underground terminal building and
pole tower construction is shown in the illustration. Lead-
ing from the terminal building into the underground sys-
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tem two three-phase, 25-cycle, 15,000-volt a.c. lines occupy
the two top ducts in ordinary vitrified conduit containing
four ducts. The transmission cables are lead-covered and
designed for 18,000-volt, three-phase transmission.

The underground cables enter the substation building on
the transformer and gallery side and are separated into the
three phases in the gallery. These three-phase, 15,000-volt
a.c. circuits on leaving the cable pass through a set of dis-
connecting switches mounted on the building wall and
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Fort Worth Substation—Back of Switchboard at Rotary
Converter Panels

thence overhead and down to the oil switches also on the
gallery. From the oil switches an emergency connection is
made to a bus line which leads to the tile bushings through
the building wall, to which the portable substation may be
connected. The other circuit passes to pipe brackets swung
from the roof beams, thence to insulators on the building
wall and down to the transformers in the compartments on
the ground floor. All high-voltage circuits are heavily in-
sulated in addition to being liberally spaced, thus reducing
human as well as fire hazard to a minimum.
SUBSTATION EQUIPMENT

As before mentioned, the 750-kw rotaries are each sup-
plied through three 275-kva self-cooled transformers which
step down from 15,000 volts to 390 volts a.c. The rotaries
are Westinghouse design of the self-starting type, provision
having been made, however, for starting if it is found
necessary in the future. These starting motors will be
mounted on one end of the armature shaft and a speed-
limit device is now placed on the opposite end. All leads
irom the transformers to the rotaries and switchboard are
installed in conduit under the substation floor.

The switchboard also was supplied by the Westinghouse
Electric & Manufacturing Company and contains twenty-
five panels, namely, ten d.c. feeder panels, one totalizing
panel, four transformer panels, eight rotary panels and two
high-tension line panels. The board is 41 ft. in length by
7 ft. 6 in. high and is so placed as to form a barrier between
the transformer compartments and the space occupied by
the rotary converters. The marble panels are mounted on
a grounded structural-steel frame with struts running to
the columns supporting the gallery. Special instruments on
the switchboard include a recording ammeter, a record-
ing voltmeter and a total output méter. The field control
rheostats are mounted on the struts supporting the switch-
board and are remotely controlled through hand wheels in-
stalled at the approximate center of each rotary panel.

All lighting circuits_are taken off a special 15,000-to-
110-volt a.c. lighting transformer, and after passing through
a central control cabinet board, they lead to the various
lamps through pipe conduit. The lamp fixtures for general
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illumination are swung from the roof slab and individual
lamps in pipe fixtures are supplied where required.

In addition to the 6-ton overhead bridge crane equipped
with a hand-operated trolley for use in maintenance and
repairs, a compressed-air system also has been installed. A
G.E. type C.P.-28 air compressor set has been placed at
one end of the gallery, and a pipe system with taps and hose
connections reaches all points in the station where air may
bé ‘needed in cleaning machines. To keep the electrical
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Fort Worth Substation—Plan and Cross-Section

engineer advised of the amount of current in the cable
sheaths of the underground system, a Westinghouse Model
8o voltmeter has been installed between it and the ground.
Daily readings of this instrument are taken and recorded.
Any electrolytic action on the cable sheaths may be noted
from the difference in potential and proper precautions
taken before a serious breakdown occurs.

PASSING OF THE “DOUBLE-DECK” STATION AT FORT
WAYNE. IND.

The electrical energy for the operation of the TFort
Wayne & Northern Indiana Traction Company lines has
been generated in what is known as a “double-deck” station
at Fort Wayne, Ind., but in the course of work of rehabili-
tation at Fort Wayne this double-deck feature will be done
away with. The excavation and the concrete work for the
40-ft. by 100-ft. addition to the front of the building are
under way. In the completed plant all turbines will be set
on the ground floor. The two twenty-five-cycle machines
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which are now over the boiler are to be placed beside two
new 6250-kva, 4000-volt, three-phase, four-wire General
Electric turbo-generator sets purchased recently. The new
machines will be fitted with directly connected exciters, and
in addition a turbine-driven exciter will be installed for
break-down service. All turbines, feeder circuits and oil
switches will be remotely controlled from a benchboard.
The present jet condensing equipment will be supplanted by
Worthington surface condensers. Two 500-kw rotary con-
verters now in the plant will be taken out and shipped to
synchronous motor-generator sets. The switchboard will
be entirely new and all switching apparatus on-the board
will be installed in duplicate to insure continuity of service.
When the plant is completed the entire system will be
changed from two-phase, 2200-volt, to three-phase, 4000-volt,
four-wire operation. The change iri phase will be effected
by means of transformers installed on one feeder circuit
at a time, and the motors of the customers will either be
exchanged or rewound and replaced. Sargent & Lundy,
Chicago, Ill., are the engineers for the redesign of the
station. v

CO-OPERATION TO PROMOTE A GREATER ELECTRICAL
INDUSTRY

A meeting of a number of the active leaders in the elec-
trical industry, called for the purpose of promoting co-
operation for the benefit of the consumer as well as the
manufacturer, was held at Association Island, Lake On-
tario, Sept. 3 to 6. Joseph B. McCall, of Philadelphia,
president of the National Electric Light Association, pre-
sided over the sessions, and addresses were made by Samuel
Insull, president Commonwealth Edison Company of Chi-
cago; Dr. .C. P. Steinmetz, General Electric Company;
Frank A. Vanderlip, president of the National City Bank
of New York; John H. Roemer, chairman of the Railroad
Commission of Wisconsin; J. M. Wakeman, general man-
ager of the Society for Electrical Development, Inc., and
others.

MR. INSULL ON THE FUTURE OF ELECTRICITY.

Mr. Insull took as his subject the “Distribution of Elec-
tric Energy, Present and Future.” He said that the prob-
lem of transmission of energy was perhaps of more im-
portance than transportation. In the early days of elec-
trical energy production, when steam was the source of
energy, electricity was utilized largely for light, motor
service being a by-product. To-day the conditions were
reversed, and in many of the large systems electric light
was. a by-product and motor service was the chief source™
of income. ‘ N

Mr. Insull expressed the apinion that the central statiom
should produce energy for all transportation and industrial
purposes as well as for lighting. The production and dis-
tribution of emergy for all purposes should'be under the
control of one organization, even if it must become a pub-
lic rather than a private enterprise ,

Energy could now be produced in a large station so
cconomically and at such low cost that it could be distributed
more economically that it could be produced locally. On
account of the low load-factor the lighting load represented
the poorest business a central station could obtain. How-
ever, it must supply energy for lighting as an obligation to
the public rather than from the point of view of income.
Taken in connection with the motor load it could be
handled profitably, but it was a very poor load when con-
sidered alone. .

Discussing the future of energy distribution, Mr. Insull
remarked that agitation with reference to the conservation
of fuel would force the concentration of production of elec-
trical energy. The concentration movement would also be
forwarded by the limitations in finance, the trouble in ﬁr.lan-
cing small systems being much larger than that in combined
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large systems. Just as the country had found it desirable
to combine its railroads into great trunk-line systcms, so it
would be found desirable to consolidate electrical transmis-
sion systems into networks supplying energy for all pur-
poses. Concentration of production represented thc solu-
tion of great industrial problems in that it meant low cost
of production, low cost of transmission and a minimum
selling price to the community.
FUTURE TECHNICAL DEVELOPMENT

Dr. Steinmetz said that the limit in size of steam turbines
and turbo-generator apparatus had not been reached, and
that units reaching much more than 30,000 hp would be
built when a demand arosc for such equipments. Although
transmission systems had covered distances greater than
200 miles and areas as large as 20,000 sq. miles and were
operating at electromotive forces as high as 150,000 volts,
the limit had not been reached in either length of circuit,
transmission area covered or voltage utilized.

Applications had been made of the electric motor in trans-
portation only for local work, there being as yet no long-
distance railways operated electrically. However, local
electric railway service had been developed to such an
extent that these railways consumed at present more power
than would be required for operating all of the steam trains
electrically. The development of local electric railway
service had brought about a revolution not only in domestie
life but also in industrial activity. Factories could now be
located at the most economical sites from the point of view
of operation and the workmen could select sites for their
homes within a wide radius, from the point of view of
convenience in domestic arrangements and comfort.

As compared with other forms of energy electricity was
superior in three important characteristics relating to trans-
mission, conversion and concentration. Electrical energy
could be produced most economically at one place and
transmitted efficiently to be utilized just when and where
wanted without regard to the location of the source of
supply of coal or water. Chemical energy could also be
transmitted in the form of fuel, but not so economically
as can electrical energy.

With reference to the utilization of electrical energy,
Dr. Steinmetz said that it was not necessary to-day to dis-
cuss the possibilities but that merely the economical fea-
tures should be considered. The question was not whether
such a thing could be done electrically, but whether it
could be done electrically more economically than by some
other method. In many cases, such as the substitution of
electricity for steam, marked economies could be obtained
by revising the system to meet changes in the conditions
brought about by the utilization of electricity. The problem
involved reorganization to accommodate electrical service.
For example, when electricity was substituted for steam
for transportation, the electrical trains need not be dupli-
cates of the steam trains. Better results could be obtained
by utilizing a larger number of trains of shorter length.
This change represented an improvement not only in service
to the public but also in the load on the system.

REGULATION IN WISCONSIN

Mr. Roemer described the theory of regulation which is
embodied in the Wisconsin law and the practices of the
commission. In the course of his address he said that the
commission had never established and did not intend to
establish any fixed rate of return. In conclusion he said:

“No regulation can be effective which is not based upon
accurate information and which is not actuated by a sense
of justice and equity. In the light of the past, it must be
conceded that an independent tribunal, free from local in-
fluences and prejudices and assisted by a corps of trained
experts, is better qualified to regulate efficiently public serv-
ice corporations and individuals engaged in public services
than any municipal council or local tribunal. In few in-
stances would it be possible for municipalities to maintain
the necessary organization of competent assistants to deal
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intclligently with the problems involved in the regulation of
public utilities. The cost of such an organization would bc
prohibitive to most municipalities. In central control therc
is therefore not only efficiency but also cconomy. One body
can scrve all municipalities as well as one municipality and
serve them better.,

“After five years of administration of the Wisconsin law,
the results obtained from its operation have been generally
satisfactory. Our experience indicates that a comprehen-
sive system of regulation such as is provided by our law is
not only advantageous to the general intercsts of the public
but as well to the business interests of utilities.”

ELECTRICAL CAPITAL REQUIREMENTS

Mr. Vanderlip said that the capital requirements 'of
central stations in the last five years had been $900.000,000,
or an avcrage of $180,000,000 a year.

“When we think what is certain to be done in the way of
electrification of steam railroad terminals and heavy moun-
tain grades,” he added, “when we reflect on the larger usc
of electrical energy for industrial power, in agricultural
uscs, and in the continued growth of necessary interurban
lines, we nced to look no further into the possible develop-
ment of the industry to see a requirement for $400,000,000
a year of new capital. That means a new capital issue of
$8,000,000 every week for the next five years.

“Four out of five investors at the present time have their
minds closed against any investment in securities of elec-
trical corporations, and that is true largely because they
fear the effect of present political conditions and tendencies.

“The time has now come, in my opinion, when no man
with capital to invest in corporate securities, if he has a de-
sire for return that is any larger that government obliga-
tions will pay, can longer hold back from the study of public
utility investments. The experimental inventive stage is
past. The business has a background that has now become
broad enough so that one can make valuable comparisons
and sound deductions. It has ceased to be a business of
only small units, and the tendency is markedly in the
direction of great capital issues which shall have at all
times a broad market. The dangers from a prejudiced, un-
wise or unfair vote of a municipality or a board of alder-
men are being greatly lessened by the newly organized pub-
lic service commissions, and these same bodies, recognizing
the monopoly character of the business, are guarding it
from useless and venal competition, as they are also guard-
ing the investor from too free capital issues by the opti-
mistic developer or the enthusiastic promoter.

“I can see that, with a little more time for investors to
become convinced that a public service corporation is not
another name for a target against which to level unfair
state and municipal enactments, we may have four out of
five investors buying such securities, rather than refraining
from doing so.

“In the mind of the investor, the outlook for fair public
treatment of public service corporations is the most im-
portant single factor in directing investment of capital to-
ward or away from the electrical field.

“I firmly believe that this matter of fair public treatment
lies largely in your own hands. If you will do as well
with that as you are doing with the technical side of the
business the $400,000,000 a year of fresh capital which you
need will be forthcoming.”

SOCIETY FOR ELECTRICAL DEVELOPMENT, INC.

Mr. Wakeman, outlined the plans of the Society for
Electrical Development, Inc. The campaigns of this so-
ciety will include the publication of articles in popular
magazines showing the proper applications of electricity.
These articles will be written to appeal to the general pub-
lic. Tn the trade press use will be made of articles pre-
pared by men identified in each case with the industry
which the paper represents. Articles will be prepared for
the daily newspapers in order to present the truth concern-
ing electrical devices, public utilities and corporations.
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The New York City Brake Order

The Public Service Commission, First District, New York, Required That All Passenger Cars Weighing More Than
25,100 Ib. Be Equipped with Air Brakes—Tests Conducted by One of the Companies Justified This Order
in the Opinion of the Commission, and Its Course Has Been Upheld by the Supreme Court,
Appellate Division—The Article Is Followed by a Reply from Mr. Fowler,
Who Conducted the Tests for the Company and Disagrees
with the Conclusions Reached

I'Y J. N.

On July 10 the Supreme Court, Appellate Division, hand-
ed down a decision sustaining the action of the Public
Service Commission, First District, New York, in ordering
all companies operating surface cars in Greater New York
to equip certain of their cars with power brakes. This
decision closes a long and interesting proceeding.

In the Public Service Commission act of 1907, creating
the commissions and defining their duties, it was specified
(Sec. 53) that if, in the judgment of the commission hav-
ing jurisdiction, improvements to or changes in any prop-
erty or device used by any street railroad corporation ought
reasonably to be made in order to promote the security of
the public, the commission shall after a hearing make and
cerve an order directing such improvements or changes to
be made.

In conformity with its duties under this section, the com-
mission for the first district at an early date took up for
consideration the adequacy of the brakes with which the
surface cars in New York are equipped.

As the weight of a car and the corresponding difficulty
of control increase, the weight eventually reaches a figure
at which air or other power is necessary to operate the
brakes.

PREVIOUS TESTS

At first glance it seems reasonable to suppose that ex-
haustive tests had been made by some authority to determine
the maximum weight of cars which may be operated safely
with a hand brake. A long search failed to reveal any
such series of tests. When comparative tests had been made
by any company or other authority, most of the cars tested
were of the same weight. No thorough, exhaustive test ap-
parently had been made for the purpose of determining the
limiting weight of cars which may be safely operated with
hand brakes. Moreover, when available records of various
tests were examined, they were found to be contradictory
and inconsistent. For example, the tests by the New York
Railroad Commission in 1899 on cars weighing about 20,000
Ib. showed hand brakes better than air brakes at almost
all speeds. On the other hand, tests on the Hanover street
railways, reported to the International Street and Inter-
urban Railway Congress, Munich, 1908, on cars of about the
same weight showed air brakes far superior at all speeds.

In the course of this search it became apparent that tests
do not always furnish a reliable criterion of the relative
value of different brakes. They merely state the stopping
distance of the car under the particular conditions that ob-
tained at the time of the test. Most of the conditions that
affect this distance vary widely. Among these. varying
conditions may be mentioned the brakeshoe adjustment,
the weight of the car, the condition of the rail, and the
human element. Most of these factors vary widely also
during the course of the day, and each of them may change
independently of any of the others. Thus, on account of
the wear -of the brakeshoes, the brake adjustment may
change materially even in the course of a single trip. The
weight of the car is continually changing, owing to the
varying number of passengers. The condition of the rail
may alter entirely in the course of a few seconds. This
change is often such that a visual inspection of the rail
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fails to reveal its quality. Thus, a wet rail may provide
an ideal surface for stopping a car quickly, or it may offer
the reverse. In the same way, though not to the same
extent, the distance in which a car may be stopped on a
dry rail varies according to whether the rail is clean or
covered with dust or dirt. Ior this reason it is impossible
to be sure that the rail conditions are the same in tests on
two different brakes or that the rail conditions at the time
of the test correctly represent average rail conditions under
which the car must operate throughout the year.

The human element also is extremely variable. In actual
service there are many strong motormen and many who
are physically weak, many who are intelligent and mentally
alert and many the reverse, many in fresh physical and
mental condition and many tired from a day’s work.

During most tests the motorman usually knows that
he is soon to receive the stopping signal and, knowing
what he is expected to do, is intent upon doing that thing
in the most efficient manner. During such tests, also, the
streets are usually bare of traffic and the motorman’s atten-
tion is not distracted by other duties such as making up
lost time, keeping a lookout to pick up passengers and obey-
ing the conductor’s signals. Usually a picked motorman is
chosen, selected for his general intelligence and interest
in his work. The motorman is generally in fresh physical
condition and therefore in good mental condition and to
that extent capable of responding to any demands made
upon him. The results obtained in service at the close of a
long wearying day’s work would be entirely different from
the results obtained in any series of tests. It is impossible
to devise any series of tests under conditions which even
approximate the average conditions existing in actual serv-
ice because it is impossible to tell what the average of
these varying factors may be.

Hence it is not wise to place too great reliance upon
teésts as a method to determine the type of brake which must
be used on any type of car.

GENERAL PRACTICE IN REGARD TO BRAKES

The United States Census reports for 1902 and 1907 on

the cars for city service give the following figures: .

Number Per Cent
Equipped Equipped
Total wit wit
Number Cars  Air Brakes Air Brakes
66,78 ,90 11.8
83,641 31,684 37.8
16,857 23,779

‘According to these figures practically all new cars pur-
chased during this period were equipped with air brakes
and many of the old cars had air brakes added.

On the other hand, although these facts show the grow-
ing esteem in which the air brake is held throughout the
country, they give no indication of the weight of cars so
equipped.

More definite information is obtained from a study of
the braking practice observed in various cities. It appears
that all cars are operated with power brakes in the cities
of Cleveland, Detroit, Los Angeles, Milwaukee, Minne-
apolis, St. Paul and St. Louis. In addition to these cities
all double-track cars are equipped with power brakes in
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Chicago, Cincinnati, Indianapolis, Louisville, Omaha,
Seattle and in the State of New Hampshire. In the city
of Denver all new cars purchased by the company are
equipped with air brakes and practically all the old ones
are so ‘equipped.

This evidence is important as showing the opinion on
this subject of managers and municipal authorities over
the country.

DATA COMPILED BY TIIE COMMISSION

The New York law requires all street railroad com-
panies under jurisdiction of the Public Service Commis-
sions to report all accidents which occur on their lines.
A study was made of these accidents in the First District
by the commission of that district to determine what evi-
dence could be obtained from them bearing on the subject.

From the accidents so reported for the years 1909 and
1910 all those caused by the front end of a moving car
were selected. These accidents were listed according to
the weight of the car. By means of the average number
of cars of each weight operated throughout the year, the
figure representing the total number of such accidents
listed under each weight of car was reduced to the number
of accidents per 100 cars.

The maximum weight of single-truck cars is about 20,000
Ib. The weight of double-truck hand-brake cars used in

TasLe I—AcciDENTs T0 SURFACE CARsS REPORTED To PusLic SERVICE
CoMmMissioN, First District, During 1909 anp 1910
Hand-brake single-truck cars, weight 16,000- Both
20,000 1b.: 1909 1910 Years
Number of accidents.......oeoeveerennn.. 55 111 166
Number of cars.............. 875 765 820
Acecidents per 100 ‘Cars: : : swes s mwinis s i s 6.3 14.5 20.2
Hand-brake double-truck cars, weight 20,100-
25,000 1b.:
Number of accidents. . oF 20 42 62
Number of cars....... . 281 281 281
Accidents per 100 cars. 600 TG 7.1 15 22
Hand-brake double-truck cars, weight 25,100-
40,000 1b.:
Number of accidents..........oveeeuen... 239 412 651
INUMDEr” Of CaTS. .oime c s eicoivesoninnensneoes 2018 2001 2010
Accidents per 100 Cars: s« swse s s swss s s svmea 11.9 20.6 32.4
Alr-brake dougle truck cars, weight 25,000-
40,000 1
Number of accidents 50 162 212
Number of cars....... 723 959 841
Accidents per 100 cars 6.9 16.9 25.2
Air-brake double-truck cars, weight 40,000 Ib
and up:
Number of sccidents...uvewevyssemssssamess 93 94 187
Number of cars.....coviiuevnneeineeenns 695 704 699
Accidents per 100 €ars......coeveeueennn. 13.4 13.3 26.8

New York City varied from 20,000 lb. to about 40,000 Ib.
The weight of air-brake cars varies from about 25,000
1b. to about 50,000 1b. The list of accidents reported for the
various weights of cars is given in Table I printed in this
column.

The value of such a list lies in great part in the fact
that it deals with large numbers. A large number of cars
will usually be operated under average conditions. A small
number of cars may be and often is operated under special
conditions. For example a small number of cars may be
operated in a very congested territory or the reverse, or
the daily mileage may be exceptionally large or small.
Such criticisms do not usually hold when large numbers
are dealt with.

The list in Table I indicates the following conclusions:

(1) On single-truck cars weighing not more than 20,000
Ib. hand brakes are satisfactory, and no improvement could
be obtained by the use of air brakes.

(2) On double-truck cars weighing not more than 25,000
Ib. the evidence is inconclusive. Although the number of
accidents per 100 cars is small, the number of cars is small
so that the record lacks weight.

(3) Cars weighing from 25,000 1b. to 40,000 lb. equipped
with hand brakes were involved in about 30 per cent more
accidents than were an equal number of cars of the same
weight equipped with air brakes.

An examination was also made of the number of acci-
dents reported on cars weighing from 25,000 1b. to 30,000
lb. In this class there were a great many cars and the
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record showed even more strongly in favor of air brakes
than did the record of the larger class, including cars
weighing from 25,000 1b. to 40,000 Ib.

A more accurate criterion would have been a comparison
on a mileage basis—that is, a record of the accidents, say,
per 1000 miles—but the mileage of the various cars was
not furnished to the commission and such a comparison
was impossible. However, the comparison on a car basis,
as it was made out, is probably much more favorable to
hand brakes than would be a comparison on a mileage
basis. Air-brake cars being newer are more popular with
the traveling public than are hand-brake cars. It is well
known that with the same motor equipment the schedule
speed of an air-brake car is higher than that of a hand-
brake car. Air-brake cars are in much greater favor with
the motormen because of their ease of operation. The
power corisumption of air-brake cars is considerably less
than that of hand-brake cars on account of the fact that
with hand-brake cars motormen usually operate with the
brake partially applied so as to be able to stop the car
quickly when necessary, while with the air-brake they
For all these reasons it appears probable that
for cars of the same weight the mileage of cars equipped
with air brakes is much greater than that of an equal num-
ber of cars equipped with hand brakes. It therefore fol-
lows that a record of accidents on a mileage basis would
be much more favorable to air brakes than the record
given above.

HISTORY OF HEARING

On July 7, 1911, a hearing on the subject was called by
the commission for July 20, 1911. The various companies
in the city interested were notified of the hearing and were
represented by counsel. The hearings lasted until Sept.
20, 1911. The arguments of the companies were principally
in favor of a dividing line higher than 25,000 lb. They
are perhaps best summarized by quoting from the opinion
of the presiding commissioner, rendered Oct. 11, 19I1:

“The inquiry developed a great difference of opinion as
to the cause of accidents and the efficiency of different types
of brakes. The only real contention at the hearing was
as to where the dividing line should be drawn in respect
to weight. It appeared that the cars were chiefly of the
double-truck type and varied in weight from about 22,000
1b. to 50,000 1b. The transportation engineer of the com-
mission testified that single-truck cars could be safely
operated with improved hand brakes, and also the lighter
type of double-truck cars. He was of the opinion, however,
that no cars should be operated with what is known as
the ‘staff and chain brake’ except the very light cars.

“This dividing line, as suggested in the hearing order,
and one recommended by the transportation engineer, was
double-truck cars weighing over 23,000 lb. It appeared
that some of the companies have a considerable number of
cars that are only slightly in excess of this weight, one
class of cars weighing 25,700 Ib. These companies thought
that 26,000 Ib. should be the dividing line. Other com-
panies had cars varying in weight from 26,000 1b. to 28,000
Ib. or 29,000 1b., and they thought that the dividing line
should be 30,000 Ib. It was not claimed by anyone that
cars weighing 30,000 1b. or over did not require power
brakes. In fact, it appeared that most of the cars of that
weight are already so equipped.

“Tt was suggested in behalf of one of the companies that
a distinction should be made between closed and open cars,
there being a large number of open cars weighing in the
neighborhood of 26,000 Ib. or 27,000 1b., which are operated
only in the summer time, when the rail is dry and the
hrakes operate more efficiently. On the other hand, one
witness, called by one of the companies, testified that the
rail was safer in the winter time than it was in the sum-
mer time. It also appeared that open cars have greater
seating capacity, and so, when loaded, are heavier than
the closed cars of corresponding weight.”



TabrLe IT—No. 400 SErigs. BRrAkKING Distances, Various Leaps AND SPEEOS.

Car No 432
Brakes. Alr, 85% Air, 85%
No 'sand Nosand Sand Nosand Sand

Empty

car:

Date ......12 19/11 4/6/12
Weight, 1b. 0,300 30,300
Distance:

SM.P.H..., 4 6" 774" 73
10 M.E.H.... 1811”7 26711% 25° 8¢
» M.P.H... 48'10” 57" 4 §3% 2%
20 M.P.H... 85 1”7 99" 8” 103" 5”

Seated

oad:

Date... ... 12/17/11 4/8/12
Weight, 1b.. 40,100 40,100
Distance:

SMPH,.. 77 2% &g "y
10 M.P.H... 29" 9”7 25" 17 22’ 8"
15s M.P.H... 63’ 3" 55'11” 49’ 9”
20 M.P.I....108" 6" 102" 3" 94 4"

Standing

load:

Date: .. a 12/18/11 4/11/12
Weight, Ib.. 45,300 45,300
Distance:

sM.P.H... 6 7" 6 1”7 610"
10 M.P.H... 26" 3" 26" 4" 24" 6"
15 M.P.H... 65'11” 56 3" 55 6"
20 M.P.H...108 5” 117" 5” 105'10”

432
Air, 95%
Ncsand Sand

432
Air, 90%

4/6/12 4/7/12
30,300 30,300
&3 &3 55 66
257 07 21% 9v 25¢ 3" 22117
5417 53 9" 567107 497 0"
3% & b 2¢ 99 o 8a o
-4/8/12 4/8/12
40,100 40,100
$10" 60" 51" & 27
236" 23 8 217 9n 2y o
5210”51’ 1" 50’ 77 47' 8"
897 1”7 89" 3" 89’ 17 86" 6”
4/11/12 4/8/12
45,300 45,300
¢85 71" G0 & 2
23117 25 9" 23 17 23 7"
S5r 87 5 5 o4 5 Sf v
101 37 102" 17 97° 9" 96’ 7"

Note—Brakes “A,” “B,” “C,” “D” and “E” are hand brakes.

TapLe III—No.. 2700 Ser1es, SEM1-CoONVERTIBLE CARs.

Car number , 2720 - — 2721 — 2722 =
Brake .......... Air, 85¢%  “D” Air, 85% el Air, 85 per cent “B”

Nosand Nosand Nosand Sand Nosand Sand Nosand Sand Nosand Sand
Empty car: . ) )

.......... 1/20/12 3/18/12 3/18/12 4/4/12 4/4/12
Welght Thige. 31,306 31,500 31,500 31,200 31,200
Distance:

Slsl\/i"i’cH ...... J* 5% 8" 6" 78 vl sl 1 5 - 770" 6 6 (A
10 M.P.H, wou s 307 87 Qe 27° 2¢ 27117 33" 0" 0.9 24" 47 24" 3”7 25’ 6~ 0
ISMPH. .62 7 70037 61 7" S9'11” &6’ 5 64’ 9" S7'11”  S3 2 570 gn 57 4
20 M.P.H. ... 109' 9”7 118" 2”7 1087 3”7 103’107 110" 2" 119" 7" 93’'11” 91’ 97 98’ 9” 100" 7”
S tdload
ea e ..... von +1/20/12 1/21/12 3/19/12 3/19/12 4/5/12 4/4/12
Welght, b ocoodab 36,700 37,000 37,000 36,600 36,600
Distance:
S5M.P.H. ...... 3 8" 0” 9" 5" 9’ 6” 9'10” .. 8 57 7" 8" 8 3~
10 M.P.H. . 23'10” 317 6”7 33" 5" 33" 1" 35" 17 o 29" 6” 28 37 30" 9”7 i
1ISMPH, . .. 58737 66" 0” c v S1n3m 8y 0" 95117 607 0° 61’ 8" 66' 9" 607 9”
25 ML P HORS 120°10” 1377 5”7 121’107 121" 1”7 127" 8” 139’ 4”7 108" 6” 104 9” 110°10” 109’ 0”
Standing load:
Dateg........... 1/21/12 2/12/12 2/12/12 4/5/12 4/5/12
Weight, lb. ..... 43,300 43,500 43,500 43,200 43,200
Distance:
EMPH. ...... 810" LSRN ()78 8 T 108 5¢ 107804 971011091 1A
HOMEPH ...... 33' 0” 34 17 35 8 ., 342 77 347000 3270070 1367 9% .
15 M.P. .. 7307 92" 0" 67" 6" . grer .. 735" 64 6”7 91’ 0 817 1"
20 M. PH L1277 3" 162710” r5e 11333 o 138" 9” 136’10” 144’11" 165’10”

12
Nore.—Brakes “B,” “C” and “D” are hand brakes.

BrakiNg Distances, VArious LLoaDps AND SPEEDs.

Dry RaIL -
=
8
432 454 454 454 448 441 422 432 453 “n
Air, 100% wAn WA WA wpe wcr e WEr WED @
Nosand Sand No sand No sand Sand No sand No sand No sand No sand No sand | o
=
o
1912 1912 1912 =
4/7/12 1/26/12 4/12/12 4/12/12 1/1/12 1/4/12  30/11 23/11 29/11 (UD‘
30,300 28,760 28,760 28,760 28,200 28,500 28,200 30,300 28,000 8—.
fgm 5t g 3t r 5 4r 4 gr ‘g ram 68" 80" 60| R
22’ 5" 23’ 17 18 3" 25’ 3" 24’10” 18'10” 26’ 7" 24’ 5" 27° 8" 23" 7" -
53" 3" 46" 5”7 44’ 17 52’ 6" 52' 0” 44’ 4” 51" 7" 51'10” 69710” oD o
88’ 0” 91’7 3” 81’ 6” 957 2” 98" 8" 8210” 100’ 4” 95'10” 129" 3” 101'10” | =
o
-
1912 1912 1912 —
4/7/12 1/25/12 4/12/124/12/12 1/1/12 1/2/12  30/11 28/11 29/11 \2
40,100 38,500 38,500 38,500 38,000 38,300 37,900 40,100 37,800 N
63" 6 9" 6 17 7' 0" 610" 56" 6 97 8 20 8 5 70" ;;
27" 6" 24710” 24 0”7 26" 3" 26’ 6” 25 6" 27° 2" 29’ 8 30’ 5” 31'8" | z
58" 7" 55’ 6” 51' 3" 60’10” 57° 07 54’ 4”7 577 17 60" 8" 51’ 2” 63 1”7 | &
102" 9”7 104" 4”7 99" 5” 107" 9” 108’ 1” 106" 2" 115'11” 110’ 4” 137" 8" 118" 6”
1912 1912 1912
4/11/12 1/26/12 4/12/124/12/12 1/1/12 1/2/12  30/11 28/11 29/11
45,300 43,700 43,700 43.700 43,200 43,500 43,100 45.300 43,000
6 4" 6 4”7 S 8" 75" s 717 610" 8 6° 8 37 9 8"
24’117 24’ 4”7 23’ 9" 29’ 6" 28 0" 32’ 3" 29' 4" 34" 5”7 35 6" 34'10”
58’ 9” 55" 9” 55’ 2" §2'10” 62’ 9" 69’ 0” 70’ 7" 68’ 3" 82’ 4”7 73" 9"
104’ 7”7 102" 0” 107’ 1”7 112'10” 116" 8” 129'10” 126’ 5” 128’ 7” 152" 7" 133" §”

puey paiead yym paddmbs oq pmoys ssop 10 'qp oor1‘Se

(€161

‘1 oun{ 91039q 10 U0 sdyelq puey paieds pue sayelq Iomod

ya paddmbo oq poys “qp 0oi‘Sz 19a0 SurySem 014108
Juwnine syj ur 3J1AI3S ojur 08 03 poamb

-1 2q [[IM URIYM ZI61 Jo Iowums Iy Surmnp sied pasopd

sied adeyans 1o3udssed yomal-oquop [ jeyy, (z),,
1Ry} osfe pue ‘premdn pue ‘qp ooo'lz SunySrom sieo wado

SuryBom  sied 1oSudssed yonar-aiqnop e ey (€),

ur

Dry RaIL

2723

Air, 85 per cent
Nosand Sand

3/19/12 2/12/12
31,400
8 5" ..
290 e
57717 ..
117117 92’ 8"
3/27/12
36,800
@6 g
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P
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& a5 o
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A 1
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Air, 95 per cent

Air, 100 per cent
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5 0" 50 gn 510" 6 4
22'10” 23, s7 28 77 240 g
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92t 9" 86" 4" 96’ 9”7 87" 4"
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36,800 36,800
5 6" 6 8" 611" 6 6"
29" 17 23107 26”7 6" 23" 0
53" 2" 50° 5" 86’ 7" 82/ 1”
103" 77 95" 4" 105’ 8" 92 7”
3/26/12 3/27/12
43,400 43,400
8 0" 8 6" 8 17 8 0"
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“(4) That all cars other than passenger cars should bc
equipped with power brakcs and gcarcd hand brakes on or
before June 1, 1912.”

A ruling was madc by the commission according to the
recommendation.

The company most affectcd by this order was the Brook-
lyn Rapid Transit. This company owned 1125 cars on
which both air brakes and geared hand brakes must be
provided according to the order. As estimated by it, the
cost of equipping its cars as directed in the order was
$360,000. This included an allowance for the loss of serv-
ice of the car while it was being equipped with brakes.

REHEARING

On Oct. 31, 1911, the Brooklyn Rapid Transit applied for
a rehearing. This was granted by the commission on Nov.
14, 1911. The rehcaring was requested on broad grounds.

In order to lcarn morc of the operation of brakes the
companies engaged the services of a well-known consulting
engineer to make a series of tests on the relative stopping
distances that could be obtaincd with air brakes and various
makes of hand brakes.

The series included tests of five different makes of hand
brakes and air brakes adjusted to four different ratios or
pressures, three different weights of cars, tests on wet and
on dry rail and tests with and without sand. In most
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test of the brakc. Such a mcthod of braking requires
an cntirely different proccdure in an emergency from that
employcd in ordinary “service” braking. Consequently it
is probable that the results obtained in thesc tests by this
mcans of braking were supcrior to what would be ob-
taincd in actual operation, inasmuch as in the tests the
nmotorman knew in advance that hc was to stop the car
in a ccrtain manncr. It also appeared that although re-
versing the motors often gave better results than stopping
by means of the brake, these instances wcre usually at low
spceds. At high speeds reversc stops usually gave poorer
results than brake stops, and at thcse speeds the superiority
of the brake stops was much more marked than the su-
periority of thc motor stops at low speeds. I‘or thesc
reasons the rcversc stops were eliminated from considera-
tion and attention was kept to the brake stops.

For the purposes of thc hearing the object of the tests
was to determine what brake would stop a car in the short-
est distancc in order to avoid an accident. For this rea-
son the “servicc” stop was not considered, the brakes being
considered solcly on an “cmergency” basis.

Since the purpose of the tests was to determine ‘the ac-
tion of thc brake in its operation throughout the year,
individual stops were disregarded and the average length
of stops was the only figure considered.

TaBLe IV—No. 2500 Series SEMI-CONVERTIBLE Cars. Braking Distances, VARIOUS LoADS AND SPEEDS. DRy Rait
Car number...... et ety = 2500 2500 . 2500 . 2500 2501 2584
Brake o e e o oine 55 55 GRS Air, 85 per cent Air, 90 per cent Alr, 95 per cent Air, 100 per cent U i CA”
No sand Sand Nosand Sand Nosand Sand No sand  Sand Nosand Sand No sand Sand
Empty car:
‘Dpat}; ............ oBnomaon D 3/11/12 3/14/12 3/11/12 3/14/12 2/29/12 3/31/12
MWeeight, 1biissnnsizemsiiise 38,300 38,300 38,300 38,30C 36,600 36,600
Distance: :
. 5 4 6 4” 5’ 4” K 411" 5 0 5 8 5 4" 49" S 4" 7"
1810” 19" 77 19’ 6” 187117 187112 18710 19’117 19’ 8~ 23" 4 o 20'10” 20°10"
41" 2" 42'11” 437 1" 40" 6" 41'10” 40" 5”7 40" 4" 41" 6" 45" 97 47" 6" 48" 47 44’ 5"
«Balls 746" 80" 37 66'11” 75" 4" 73" 2" 77°10” 74 7" 76" 6" 82" 6" 86’ 2” 82r g~ 87'10”
Seated load:
Date noscos s emeass s immEs i 3/14/12 3/14/12 3/16/12 3/16/12 2/29/12 4/1/12
MWeight; 1hi s veesmmre o g o e 43,800 43.800 43,800 43,800 41,800 42.000
Distance:
SEVIELEL, .. swis e it 6" 8" 6'10” 5¢ 27 5¢ 5 5 9% 6 1 4G 5’ 17 5" 4" 6 9" 5'11”
10 MPH; o seeemis o 5e mms e 22’ 6” 24" 0" 20¢ 0~ 19" 8” 22'10” 22* 9~ 18’ 9~ 21" 8” 22’ 6" iz 22:16" 22" 6"
S ANEIZAS IR Cr e r e SR 47'10" 49 8" 46" 5" 46" 1”7 49" 5~ 527 1~ 437 0" 457 2" 48" 1” 45’ 1”7 50’ 9” 47" 6"
20MPH., .....ooii... 87" 2" 91" 1” 81’ 0” 83" 0” 84" 3” 91t 16" 80'10” 80" 5” 84" 47 79711 88" 6" 87'10”
Standing load:
DDate i g oeeieim e aseis o o s e 3/17/12 8/17712 /17412 3/17/12 2/29/12 4/1/12
Weight, Dbl oiciomeiers - o ioam 50,400 50,400 50,400 50.400 48,600 48,600
Distance:
SIMLPHL  csusewe s ssn e 8 4” 72074 8 3% 6 9” 6 8" 6" 1" 6" 5" 6" 4" 5 4”7 6" 6" 6" 9"
i0 M.P.H 2 32" 5" 24 9” 25" 0” 220 0% 25741 21" & 22" 0" 20 e 5 24" 8" 24’10"
15 M.P.H. 67" 8” 55° 5% 54" 7" 517 5% 54t 3¢ 47’ 8" 48" 0”7 L i 52¢ 1 5% 21 53" 4"
20 M.P.H. 116’ 8” 100" 9”7 107'10" 92" 3" 98" 6" 83’117 92’ 6” 94" 6” 91'10” 93" 5" 94" 6"

Note.—Brakes “A” and “E” are hand brakes.

cases the car was stopped by means of the brake and also
by reversing the motors. With the air brake the car was
stopped by the ‘“service” application and by tlie “emer-
gency” application. Tests were made on an empty car, on
a car loaded with sand to represent a seated load and on a
car loaded to represent a standing load. The car was stopped
when running at 5, 1o, 15 and 20 m.p.h. Three stops were
made at each speed and load, making thirty-six stops for
each complete test on any brake and method of braking.

From these tests an enormous number of data were ob-
tained. For the sake of simplicity it was necessary to
eliminate from consideration as many as were not essential
or for any reason not reliable.

The wet-rail tests were very erratic. In many instances
they wcre much longer than the corresponding stop made
on the dry rail, and also in many instances they were much
shorter. Two consecutive stops, made apparently under
identical conditions, would vary from each other in a ratio
sometimes as high as four to one. Although operation
under bad rail conditions is very important, the results of
these wet-rail tests was such that no consistent conclusions
could be obtained from them, and they were for that reason
disregarded.

The motor-reverse stops were disregarded. This was
for many reasons. In the motor-reverse stops the stop
was obtained principally by the motor. Tt was not a

Tables 11, I1I and TV show the average dry-rail stopping
distance obtained by the various brakes on the three types
of cars at each speed and load.

COMPARISON OF TESTS

To analyze properly the record of these tests it was
necessary to use some method of summarization. To com-
pare directly stops at all speeds and loads is impossible.
A method should be used, if possible, which will summarize
accurately into a single figure the results obtained with a
given brake at all speeds and loads.

The usual method of comparing stops at different speeds
is by means of the braking rate; that is, by the amount by
which the speed is reduced per second. However, this
method is open to objection when the speeds differ by a
relatively large amount. At low speeds the braking dis-
tance is short. A change of a small amount in the braking
distance is a large percentage and appears as a considerable
change in the braking rate. The damage caused in an acci-
dent is usually a question of the distance covered in brak-
ing. Comparison by means of the braking rate at all
speeds would have the result that a small difference n the
braking distance obtaincd with two different brakes at low
speeds (due possibly to the different efficiency of the brakes
at those speeds) might cause a considerable change in the
final summary figure.

I1f all brakes are tested at the same speeds, a more
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satisfactory method of summarizing results is to add the
distances obtained at the several speeds. Two brakes may
be compared by a comparison of this sum. This total
figure takes due account of the amount by which either
brake is superior at each speed. A small difference in the
distances covered at certain speeds does not affect unduly
the final figure.

This was the method of summarizing employed by the
commission. The distances covered in braking from all
speeds were added. A total figure was thus obtained for
each of the three loads and the three totals were averaged.
This final average was the summary figure used to express
the value of the brake.

In Table V the results of the tests have been sum-
marized in this manner and the brakes arranged in the
order of their value. The curious relative standing of the

TaBLe V—RELATIVE VALUE oF VARIOUS BRAKES

No. 400 Series

IS}ur{:»of
rakin
Type of Brake Sand Car No. Distaucgs
AT, 190 DOl (CEN = o % e ot 7 ¥ & el 5 6 SN 8 008 2 Yes 432 1687 4"
Brake SAR e an Y o e s e+ No 454 173" 37
Air, 90 per cent Yes 432 177" 1”
AT, 95 PEr CENE o ; wius« o 5 5 8 85 5ihero o 0 o smiere 20 s iace 432 177 3~
Aif, 90 Der Cenls .. viuugs sy omss i selms 55095 5 5% No 432 179’ 10”
Air, 100 per cent........oevuiiine nneennan Yes 432 1827 1”7
Air, 85 per cent (April)...... ... ... ..., Yes 432 185" 57
B, 100 DEE GBI < - v o 5 55 8 5§ 555m w0 n o o o m 8 o o No 432 186" 6”
Air, 85 per cent (Dec)oooiivieeonennnnnnnn No 432 191* 1~
Brake “BV. ... ... No 448 193" 5~
Air, 85 per cent (\pril)......viiiiiinunan... No 432 195" 7"
Bralee A% (AR o oo wmmn e me s ss8Eads s No 454 197" 7%
Brake <A CAPKILY. «.m v oseconeinmssnis Yes 454 1977 10”
Brake “CV. ... ... ..., No 441 208" 17 °
Brake "IV, vum oo w6 35 59 500555 % n n n s monn » x ron No 422 209% 1~
Brake ©CB' oo o nomms 5 En 08 5 £ HEE LY No 453 218" 2"
Brake “E. . ... . No 432 253" 8”
No. 2700 Series
ATT, O8I THET' CBIIER - o o e insmne o o ke o o e o i 514 o Yes 2723 179 9~
AT, 90 DET CBNEu s in 5o 55 odiore s o o mivios o s wimve o s o u Yes 2723 181" 77
A, 100 pers Cemt: o« : sy ¢ s s o g mss o 1 55 5 ..Yes 2723 181" 8&”
AL, 95 PerCent. .. ..ouue: vt osnmnes 3 No 2723 193" 3~
AT 00 DEL GBI o fle e sin o s tossie » s hoasio s No 2723 199’ 0”
Air, 100 per cent.............. No 2723 201’ 1”7
Air, 85 per cent.......... No 2723 206’ 6”
Air, 85 per cent....... Yes 2722 206’ 11"
Air, 85 per cent..... No 2722 215’ 10”
Air, 85 per cent. . Yes 2723 218" 9”
Air, 85 per cent .. No 2720 220" 8”
B{ake “A”. L. ..Yes 2723 221" 4"
Alr, 85 DEr COMb. s mmeisibamecs anonsomeesas No 2723 224" 6”7
Ay, 85 PEr CeNu v oo n e s o mm e s s s s s s wiEs 2 No 2721 224" 11"
Brake “A’ ... ... No 2723 229" 4~
Brake “B”...........ccc.in.. Gina ol oo el ot e fa o o No 2722 229’ 8"
Brake B, .00 s mmnsss 550568850 s mmenen Yes 2722 2317 3~
Brake “C”..veeiiiiiii i No 2721 243" 2"
Brake “D7 .. ... i e No 2720 256" 8”
No. 2500 Series

Air, 100 per Cent......coeviineneininennnn... No 2500 149 1”7
Air, 100 pPer Cemnt.....cvuuivinnneennnnneenns Yes 2500 <154f 9
Air, 05! Der cenbvmm go v s s s smm s ST SRR R No 2500 157 10”
Air, 90 per cent......couiiieiiiiiiean.. No 2500 158’ 10”
Bralke “E™.. 56005 aenrnomomans T, Yes 2501 162" 8"
AT, 901 per Cenb. wow « avle sairs s 55 s 5 6 % WD 5 5250 Yes 2500 162’ 10”
Brake “E”......... ... .. ... .. i, No 2501 164/ 1”7
Air, 95 per cent......viiiiit i, Yes 2500 166’ 5”
Brake ™A™ o s e o e s 685 a0 nn s s s mommon o n mon s Yes 2584 166’ 11”7
Brake: MAMR. .. n s g8 e m g R E S 8 S MR S No 2584 167 1”7
AQr, BS Per €ent. oo oo iuivines cunsaaunas No 2500 169’ 8"
Alr, 85 Per CeMt.uu.ve it e eiineieennennns Yes 2500 181" 8”

various ratios of the air brake on Car 2500 is due to the
fact shown in Table IV that with the seated load the brak-
ing distances at 95 per cent pressure were longer than the
braking distance at 9o per cent or 100 per cent. No ex-
planation is given of this inconsistency.
Two conclusions may be drawn from these tables:
First—On ecach series of cars air brakes appeared su-
perior. It is true that on the 400 series one hand brake
showed to advantage, though even this was inferior to
air. However, a second test on the same brake gave
results inferior to any results obtained with an air brake.
Second—No hand brake tested showed itself consistently
better on all cars than air even at 85 per cent pressure, a
pressure which in these tests gave the poorest results.
With the other data submitted to the commission blue-
prints were supplied showing the leverage with each type
of brake. These are given in Table VI. From this table
it appears that to exert 85 per cent pressure on the wheels
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a pressure must be exerted on the brake handle ranging
from 22.8 to 108.3 1b. Dynamometer readings taken during
the tests showed that the motorman exerted 105 Ib. pressure
on the brake handle. In view of the fact that it is neces-
sary to exert 108.3 lb. to obtain 85 per cent pressure on
the wheels, it appears reasonable to assume that 105 1b. is
a pressure which may be exerted by most motormen when
necessary in actual operation and will often be exceeded,
especially at times when the motorman’s only thought is
to apply the brakes quickly and with the greatest possible
force. .
Table VI also gives the final summary from Table V
and the braking ratio caused by 105 lb. on the brake handle.
From Table VI two conclusions seem evident :
First—Although there are inconsistencies in the results,
the braking distance obtained in the test varied with the
brake-handle pressure necessary to give 85 per cent brak-
ing ratio. The result is that the tests were to a great ex-
tent an index not of the relative value of the different hand
brakes but of one brake leverage over another.
Second—Almost every hand brake exerted a very high
pressure on the wheels. With air brakes the maximum
pressure exerted on the wheels was 100 per cent. With
hand brakes the table shows pressures as high as 392 per

TasLe VI—BRrake Pressure CAUsep By 105-LB. BRAKE-ITaNDLE PRESSURE

Brake Ratio
ause:
by 105-
Brake-Handle Average 1b. Brake
Pressure to of Sum Handle

No. 400 Series: Give 85 Per Cent of Braking  Pressure,

Brake Ratio, 1b. Distances Per Cent
Brake “AV:::icmesisamessanaas 29859 185/ 5” (Ave.) 313
Brake "B, ¢ omime s s wmm e 34.4 193" 5” 259
Bralkel SAER RN ottt oty « 39.3 208" 1”7 227
Brake “D”......c.civuninniinn. 41.8 209’ 1”7 214
Brake *E"™.:sssiseosmsvsingmiie 70.0 235’117 (Ave.) 127

No. 2700 Series:
Brake “C%.c.umyssnaess summies 36.0 243" 27 248
Brake AM.. . :uwass e s e prans 42.4 229’ 4" 210
Brake “B”............. aeasiie) o = ot 4] 229’ 8” 210
Brake “D. . .:c6w::5 550000 cmmem e 63.5 256" 8” 140
Brake “Eussciswese s ene s nes 108.3 i 5 82
No. 2500 Series:

Brake “Al.. . 228 167" 1”7 392
Brake “E”.... Not given 164" 1” beo

No1e.—The braking distances given in this table are the distances ob-
tained without sand.

cent, and this figure may be exceeded by strong motormen.

It appears therefore that practically all hand brakes
tested exerted a much greater strain on the rigging than
air brakes even when the air brakes are adjusted to com-
paratively high braking pressures.

Skidding occurs when the friction between wheel and
shoe exceeds the friction between the wheel and rail. The
effect of the skidding is greatly to increase the braking
distance. When the motorman can pay entire attention
to stopping the car in the shortest possible distance he is
often able to avoid skidding by the “feel” of the brakes.
At the time of an emergency, however, scientific braking
becomes impossible. The motorman instinctively applies
the brake as quickly and with as much force as possible.
With the enormous pressures at his command with most
hand brakes as tested, skidding is certain at times of
emergency, and the distance covered in braking would be
far greater than the distances obtained in these tests. On
the other hand, with air brakes, the maximum pressure
which can be applied to the wheels is fixed and the dis-
tances obtained in these tests should closely represent the
distance which would be obtained in actual service.

CONCLUSIONS

Therefore to the extent that the tests were a reliable
source of evidence, they proved:

(1) That air brakes properly adjusted are superior to
any hand brake tested.

(2) That in actual service the strain produced in the
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rigging by an air brake is much less than that caused by
those hand brakes which showed themselves most efficient.

(3) That in an emergency the possibility of skidding is
much greater with a hand brake than with an air brake,
and that therefore the results obtained in actual service
with a hand brake would be inferior to those obtained here.

The result of the tests, therefore, was to confirm the
commission in its previous opinion. In the final order
on the motion, made June 21, 1912, Sec. 4 of the order
relative to service cars was rescinded, increased time was
given to the companies to comply with the order, but no
change was made in the weights affected.

STATEMENT BY MR. FOWLER

With the permission of Mr. Dodd, the foregoing article
was shown before publication to George L. Fowler, engineer
in charge of these brake tests for the Brooklyn Rapid
Transit Company. Mr. Fowler replied by letter as follows:
To the Editors:

I have read the article prepared by Mr. Dodd on the
Brooklyn brake tests with a great deal of interest, and it
reminds me very forcibly of a remark made by the late M.
N. Forney. He said that if you would let him take any
locomotive in the country and paint its smokestack a pale
sky blue and then let him conduct the tests, he would show
a saving in coal over any other locomotive that could be
pitted against it. In short, he said that one could take any
series of tests ever conducted and by a careful selection of
data could prove any proposition whatever.

That is exactly what Mr. Dodd has done. He has care-
fully eliminated every particle of data that bore in favor
of the hand brakes, such as the wet-rail or bad-rail tests
and the reversal stops, and has regarded as available only
that which tended to prove his previously determined po-
sition. He has also absolutely ignored a great mass of other
tests, several hundred in number, the results of every one
of which were adverse to his position.

To answer him in full would require taking up every
item that he presents and showing how carefully he has
eliminated all adverse evidence touching it, and it is doubt-
ful if your readers would care to wade through it. The
suggestion is, therefore, offered that if anyone is really in-
terested he should consult the original records before form-
ing a final opinion regarding the matter which Mr. Dodd
has so ingeniously treated. Geo. L. FowLER.

AIR SANDER ON INTERURBAN CARS

A. C. Adams, superintendent motive power Oregon Elec-
tric Railway and United Railways, has designed and had in
operation for over a year on all of their passenger motor
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The sand drops by gravity from the sand box through a
114-in. iron pipe into a trap made of a 1%4-in. x I-in. stand-
ard pipe cross which is closed on the bottom with a 1}4-in.
pipe plug. Should the trap become clogged the plug can be
easily removed.

Air is admitted to the trap from the whistle pipe through
a Y4-in. pipe into a horizontal nozzle which extends about
three-fourths of the way through the trap and at right
angles to the drop of the sand. The admission of air is
controlled by a globe valve close to the motorman’s brake

|
WJ] Hose to| Trnck) . ;\
| - Y

1

|

Motorman's | "
Cab 1

14" W.LAir Pipe
to Sand Trap

o
. /Elcctric Ry. Journal

vl
Pipe Clamp =
17-W.LPipe to Sand Trap

Layout of Sanding Equipment on Oregon Cars

valve. From the trap the sand is blown through a 1-in.
pipe which connects to a I}4-in. air hose 36 in. long, pro-
viding for the swing of the truck. The bottom end of the
hose has a nipple which connects through a street ell into a
1-in. x I-in. pipe cross, where the sand is separated by
means of a wedge-shaped plug in the bottom of the cross.
The separated sand goes to each leading wheel through
I-in. pipes which are bent to deliver sand to the rails
directly ahead of the wheels. The pipes to the wheels are
securely fastened to the truck frame.

The rigging is made up in the company’s shops, as all
the material which enters into the construction is easily
available in any shop of moderate size and it can easily be
put together by ordinary mechanics.

In the entire time that it has been in operation not a
single case has occurred where sand did not flow freely
to rails. An over-supply of sand cannot feed into the trap,
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Sanding Equipment on Oregon Car and Detail of Pipe Cross with Wedge-Shaped Plug

cars the simple and efficient air sand rigging which is shown
in the accompanying illustrations.

A large sand box made of No. 14 iron and having a slop-
ing bottom is provided in the cab or vestibule of the car.

nor has any trouble been experienced from sand blowing
back into the sand box.

Good sharp, clean sand is used, and this sand is thor-
oughly dried in a sand drier at the Portland shops.
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Niagara Power for the
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International Railway

Company

Power Purchased from the Niagara Falls Companies Is Used Almost Exclusively by the Buffalo Street Railway—The
Company’s Steam Stations Are Operated Ounly During Rush Hours and Large
Storage Batteries Are Used to Reduce the Peaks

The Buffalo Railway Company, now part of the Inter-
mational Railway Company, was one of the first large rail-
way customers of the Niagara FFalls power companies, hav-
ing used Niagara power about fifteen years. At first four
400-kw rotary converters were added to the equipment of
the Niagara Street power house as an experiment. The re-
sults were so satisfactory that no new steam generating
-equipment has since been purchased, and additional sub-
:stations have been installed as the demand for power has
grown. Two new substations have been opened recently,
making a total of nine, including one in the International
Railway Company’s power house in Buffalo and one in the

Walden Ave,

*;V;T Fillmore Ave.Substation
J Int.Ry.C
g g nt. Ry.Co. Barns

% Int.Ry.Co.

| Tu 12

Sta.5,C.P.C.Co,
E.Ferry & Kehr Sts,

I

heaters take the exhaust from the auxiliaries, but the piping
is arranged so that the engine exhaust can be delivered to
one heater if desired.

The direct-current output of this plant is used in the
vicinity and is supplemented by the output of two 400-kw
and two 1000-kw rotary converters located in the engine
room. The former are 500-r.p.m. and the latter 250-r.p.m.
machines. A large storage battery also placed in the plant
assists the d.c. generators and the rotaries in supplying the
local demand for d.c. power. The station is operated for
several hours each day during the morning and evening
peaks. It is loaded to the limit during the evening peak, 40
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Buffalo Power—Diagram of High-Tension Distributing System

‘power house of the Cataract Power & Construction Com-
pany at Niagara Falls. At present the steam plant is oper- .
ated merely as an auxiliary to carry as much of the peak
loads as is possible. Five very large storage batteries also
assist in handling the peaks.

The steam plant in Buffalo comprises two sections, one
producing alternating, the other direct current. In the a.c.
section are two Allis-Chalmers Corliss engines of 2150-hp
‘capacity each, direct-connected to G. E. alternators of 1500-
kw capacity producing three-phase current at 11,000 volts
and twenty-five cycles. These generators are operated in
phase with the Niagara Falls current. There are three Lake
Erie vertical compound engines, each of 1250 hp, direct-con-
nected te 8oo-kw, 600-volt d.c. generators. The boiler plant
‘contains nineteen B. & W. water-tube boilers rated at a total
of 5800 hp and containing 68,000 sq. ft. of heating surface.
A 27-in. vacuum is maintained by means of Worthington jet
.condensers, and the feed water is passed through two Gou-
ibert heaters of 2000 hp capacity each. Ordinarily these

per cent overload being carried at times. Even with this
output and that of the batteries there is still a considerable
peak in the load line of the transmission system.

In addition to the steam plant in Buffalo the company
owns and operates a small hydroelectric station on the Ca-
nadian side of the river nearly abreast of the Horseshoe
Fall. This has a capacity of 2500 kw. This supplies d.c.
power to a railway line connecting Queenstown and Chippe-
wa and forming part of the famous international belt line.

Niagara power is received from the terminal stations of
the Cataract Power & Construction Company, which are
near the Niagara Street power house and in which the volt-
age is reduced to 11,000 for distribution in underground
cables about the city. The general lay-out of the cables
and substations is shown in the accompanying drawing,
which, with the key, is self-explanatory. Each substation
is supplied with power over at least two independent cables
so that continuous service is assured. Temporary interrup-
tion can also be cared for in most cases by the batteries.
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In Buffalo there are four substations in addition to the
one in the power house. In these substations 1000-kw ro-
taries have been standard for some time, although the first
ones, which are still operating satisfactorily, were of 400-kw
capacity. The early 1ooo-kw machines had twelve poles
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rotaries in the power house of the Niagara Falls Power
tompany.

There are five storage batteries connected with the distri-
bution system, one at the Buffalo power plant, two at the
Virginia Street substation, one at [ockport and one at

‘TaBLE SHOWING Tyrical Power CONSUMPIION RECORDS FROM ALL SOURCES o)

INTERNATIONAL Rarway CoMPANY

SuMMary FroM OPErAaTIONS JUuLy 16, 1912

PURCIHASED POWER——————+

Tonawanda, —————STEAM POWER——— ——STORAGE BATTERIES——
Lockport, Niagara Tonawanda,
Buffalo Olcott Falls Total NC. D.C; Total uffalo Lockport Total
Maximum hp ..., 16,702 2,507 anmo 19,209 2,209 1,977 4, 180 4,284 1,236 5,520
Minimum hp 1,908 220 2,128 1,395 824 2,219
Average hp .. 10,474 1,595 w36 12,069 2,172 1,311 3,483 1,809 370 2,179
Kw-hr. . ...... ..187,541 28 555 it 216,096 2,965 3,914 6,879 7,868 2,622 10,490
RECORDING WATTMETER READINGS

D.c. kw-hro oovvviniinnnnnn... 4,410
A KWAIT: conmvmissonmi. Rls i 3 34,400 11,800 3,500
Maximwmn No. cars in servnce in Buffalo, on B, B. & .. and S. L.. 549 Kw-hr. per car mile outside Buffalo, exclusive of B., B. & L. and S. L. 3.86
Car miles in Buffalo, on B., &L.and S. L..... ... ..o 00 51,254 Average volts at d.c. bus, Buffalo, 615; T., L. & U., 615.
Kw-hr. per car mile in Buﬁalo, on B B: & Li and S¢ Lssscmoas-un 3.81 State of weather, 8 a. m., partly cloudy; 6 p. m., clear.
Car miles outside Buffalo, exclusive of B. o B, \\ L. and S Lospuic 3 o0 12,746 Temperature, 8 a. m., 67 deg. Fahr.; 6 p. m., 73 deg. Fahr.

SUMMARY  FROM

———PURCHASED POWER———

OPERATIONS

Fees. 24, 1913

Tonawanda, ————STEAM POWER——— ———STORAGE BATTERIES——
Lockport, Tonawanda,
RBuffalo Olcott Total AC. .G Total Buffalo Lockport Total
Maximum hp ...vvt it 20,281 2,802 23,083 4,884 2,966 7,850 4,120 1,483 5,603
Minimum. WD e s s mmis 5 o ssmss o 56 5 & 5 3 59 4,772 589 5,361 93] 824 1,755 Ce e
AR D coomnooproeooocuoadile it s 13,814 2,039 15,853 3732 2,334 6,066 1,576 549 2,125
Kw-hr, .247331 36,520 283851 21,805 11,900 33,705 4.895 3,216 8,111
RECORDING WATTMETER READINGS
DG ICWEIITE o rier ool o) e bebetielios o o o canrzas i 5 1 o s o o1 e s iz et o $55% 11,900
T T 41,500 24,500 o oan
Average volts at d.c. bus, Buffalo, 615; T., & O., 615. 6:20 p. m., Falls power off Tonawanda and Lockport stations.

State of weather, 8 a. m., snow; 6 p. m., clear

Temperature, 8 a. m., 12 deg. Fahr.: 6 p. m., 13 deg. Fahr.

Tonawanda station.
Lockport station.

6:26 p. m., o all d.e. feeders on Falls power,
6:33 p. m., all d.c. feeders on Falls power,
Cause: Ground on feeder No. 80.

and made, therefore, 250 r.p.n1.  Later the eight-pole type,
with a speed of 375 r.p.m. were used, and the last ones
purchased and recently put into operation are six-pole inter-
pole converters making 500 r.p.m.

The substations outside of Buffalo are at Tonawanda,
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Buffalo Power—Typical Summer Load Curve

Lockport, Olcott and Niagara Falls. The former three are
for the interurban lines and a small street system in Lock-
port. They occupy separate buildings. The Tonawanda
and Lockport stations are each provided with a storage bat-
tery. The Niagara Falls lines are supplied with power from

Tonawanda. These were originally installed by the Electric
Storage Battery Company, the first one in May, 1898. They
have the following sizes, the capacities given being based on
a one-hour discharge rate: Buffalo power house, 2160 amp-
hour capacity, fifty-five G plates; Virginia Street substation,
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Buffalo Power—Typical Winter Load Curve

two batteries each of 1920 amp-hr. capacity, forty-nine G
plates; Lockport and Tonawanda, each one battery of 1280
amp-hr. capacity, thirty-three G plates. The total battery
capacity is, therefore, 8560 amp-hr. The cells all have
Tudor positive and box negative plates, the original Man-
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chester plates having been gradually replaced with the lat-
ter type, the last having been but recently installed.

The batteries are now maintained by the Gould Storage
Battery Company under a guarantee that the capacity shall
always be above go per cent of the rated value. The main~
taining company does all repairing and treating to keep the
battery up, mends leaky tanks, etc. The railway company
has simply to supply the necessary acid and operate the bat-
teries. At the termination of the contract, which is for
ten years, the batteries are to be in perfect condition.

The batteries are regulated by motor-driven boosters con-
trolled by the standard carbon-pile regulator made by the
Electric Storage Battery Company. They are used for
regulation and the control of peaks, the latter purpose being
the principal function in Buffalo, the former in Lockport
and Tonawanda. As the company cannot use the power
for which it has to pay at times of very light load, it costs
nothing to charge the batteries, and the only expenses are
the overhead and maintenance charges on them. On the
other hand, the batteries reduce the transmission line load
at the time of the peak when the production of energy is
most expensive.

The operation of the engines and batteries in modifying
the load line is brought out clearly in the accompanying
charts. These have been selected to show typical summer
and winter loads. Neither shows extreme conditions. The
charts do not show the output of the substation in the Ni-
agara Falls power plant. This is operated by the power
company which keeps the record separately. The Buffalo
load is shown in the center of the chart and the Tonawanda,
Lockport and Olcott load at the bottom. On the peaks of
the Buffalo load line the solid line is the combined output
of all sources of power. The dash line shows the com-
bination of Niagara and steam power, and the dash-and-
dot line the Niagara power. The difference between
the outputs shown by the solid and dash lines is that
of the storage battery. When the solid line is above the
other the battery is discharging. When the reverse is true
the output is negative, i.e., the battery is charging. The
chart shows that the battery is charged immediately after
the evening peak.

The “firm” or minimum power which was charged for on
these dates is also shown for comparison with the actual
consumption of Niagara power. The value of the firm
power is decided upon in advance for each day of the
year and the consumption of Niagara power is kept
very close to the firm power line. This is remark-
able when one considers that the operators of the bat-
tery and steam.plants do not know what the total load is
until the records from the different plants have been tele-
phoned to the central office and combined. During the
peaks this is done every ten minutes. The chart of Feb. 24
and the accompanying table show that the maximum load
on the 4300-hp a.c. steam plant was 4884 hp and that on the
3750-hp d.c. plant 2966 hp. At the same time the entire
storage battery equipment gave out 5603 hp, which, at a

‘voltage of 615, corresponds to about 6800 amp, enough, if
maintained, to discharge the batteries in one and one-quarter
hours. With all of the supplementary power, however, the
load on the transmission line went over 3000 hp above the
minimum. Unfortunately there is a depression in the load
line in the early morning representing a large quantity of
unused energy which must be paid for, as by midnight the
storage batteries are practically fully charged.

On the Tonawanda, Lockport and Olcott line the battery
is used for regulating purposes, although it is of assistance
also during the peaks. The peaks, however, are small com-
pared with those in Buffalo and when compared with the
capacity of the batteries. There are from sixteen to
twenty-four interurban cars using power from the Tona-
wanda substation besides ten or twelve small cars in Lock-
port and two locomotives and two work cars which handle
freight on this division.
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The load on the small hydroelectric plant before men-
tioned has a considerable value all night, owing to the
fact that power is supplied for lighting to Queen Victoria
Park, Niagara Falls, Ontario, located along the right-ot-
way and that the power plant is heated by electric power,
These non-railway elements of the load produce an unusual-
ly high load factor for this plant.

ELECTROLYTIC CORROSION OF IRON IN SOILS

A paper with this title, presented at the annual con-
vention of the American Institute of Electrical Engineers
at Cooperstown last June, described a series of tests
conducted by the Bureau of Standards at Washington,
D. C,, as part of a more general investigation of the sub-
ject of electrolysis and electrolysis mitigation which has
been in progress for some time past. The whole subject
will be treated in a report which will be issued shortly by the
Bureau of Standards dealing exclusively with the subject of
electrolysis mitigation. The conclusions were in part as
follows:

“Current density has a marked effect on the efficiency of
corrosion, the efficiency being in general greater the lower
the current density.

“The moisture content in the soil also has a marked effect
on efficiency of corrosion, the corrosion efficiency being in
general greater with increasing moisture content up to
saturation of the soil. Beyond this point increased moisture
content has comparatively little effect.

“There is no material difference in the efficiency of cor-
rosion shown by the various kinds of iron commonly used
in the manufacture of underground pipes.

“The efficiency of corrosion was found not to be a func-
tion of the voltage except in so far as the current density
may be affected. Voltages as low as o.1 volt to 0.6 volt
showed practically the same efficiency of corrosion as 5
volts to 10 volts or higher.

“The experimental results given in this paper have an
important bearing on the subject of electrolysis mitigation
through the limitation of voltage drop in the negative re-
turn,

“For some years the chief means of preventing trouble
from electrolysis in certain foreign countries has been the
limitation of the permissible voltage drop between any two
points on the return circuit. In some places the limit has
been placed on the maximum voltage during peak load,
whereas in other cases the average voltage for twenty-four
hours has been the determining factor. It will be evident
that if the total amount of damage which results is propor-
tional to the average current, then the limitation of the
average voltage would be more logical than the limitation
of the peak-load voltage.

“In case the average voltage is the basis the cost of
meeting the voltage limitation in any given case would be
proportionate to the ‘danger involved irrespective of the
station load factor, whereas, if the voltage at peak load is
the determining factor, the cost of complying with the re-
quirements depends not only on the danger involved, but
on the load factor of the system, and the poorer the load
factor the greater its cost will be. It appears from the data
presented in this paper that the rate of damage does not in-
crease as fast as the voltage increases, because of the
tendency toward lower corrosion efficiences at higher cur-
rent densities, .

“This fact indicates that, with a given average all-
day current, the actual amount of electrolysis that would
occur would be less with a bad load factor than with a
good load factor, and hence points to the undesirability of
penalizing a high peak of short duration. It would appear
very much more logical, therefore, in so far as the dam-
age itself is concerned, to make the average all-day voltage
the basis of the limitation rather than the voltage at time
of peak load.”



SEPTEMBER 13, 1913.]

TRACK IMPROVEMENT ON THE SOUTHWEST MISSOURI
RAILROAD

When the Southwest Missouri Railroad was built some
twenty years ago to serve the rich mining district in the
extreme southwestern corner of the State of Missouri the
roadway was located and constructed in accordance with
But little consideration

the practice prevalent at that time.
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by a long wooden trestle, the opposite bank of the river
having a considerable elevation so that the track could be
laid at grade practically to the river’s edge. The wooden
trestle, owing to its location, was exposed to action of
drift during freshets in the river, and this, in addition to
the ever-present possibility of fire, made it an undesirable
form of structure where permanence as well as substantial
construction was desired.

0Old Single-Track and New Double-Track Construction

was given to the possibility of high-speed operation
through the avoidance of sharp curves, and permanence of
construction took secondary place to initial cost of con-
struction.

The line operates an interurban service between the cities
of Galena, Joplin, Webb City and Carthage, with branches
to the smaller communities in the district, and maintains
an extensive amusement resort called Lakeside Park some
miles west of Carthage.

That part of the road which extends between Carthage
and Lakeside Park was constructed in 1895, and notwith-
standing the fact that the tracks of the Missouri Pacific
Railroad were crossed at grade at a point a short distance
east of Lakeside Park, the approach to the grade crossing
from either side was made over exceedingly circuitous track,

Grade Crossing Before Reconstruction

Of late the traffic between Carthage and Lakeside Park
has grown to very considerable proportions, so much so, in
fact, as to constitute a serious handicap upon the through
service from Carthage west. In consequence, the manage-
ment decided to reconstruct the entire right-of-way for 14
miles west of Lakeside Park, straightening out the line,
eliminating the dangerous grade crossing over the Missouri
Pacific Railroad tracks, and double-tracking the whole sec-
tion to permit handling large fleets of cars to and from
the park without interference with the through traffic car-
ried on the main line.

The work of reconstruction, which has just been com-
pleted, is shown in the accompanying line cut and halftones,
the former showing that the severe curves have been elimi-
nated, as the maximum curvature on the new line is only

Concrete Viaduct Replacing Wood Trestle and Truss Bridge

the actual crossing being made in the middle of a reverse
curve with 8o-ft. radii on both sides. In addition, from
one side the electric railway track approached the steam
railroad crossing over a descending grade of 3 per cent, thus
involving a difficulty in braking and hampering the motor-
men in case quick stops were necessary.

Just outside of Lakeside Park the line was carried over
Center Creek, a stream of considerable volume during the
greater part of the year, by means of a steel bridge of the
through-truss type. This was approached from one side

New Plate Girder Bridge Over Missouri Pacific Tracks

8 deg. This straightening of the line shortened the dis-
tance between the two points marked 4 and B on the plat
from 7400 ft. to a length of 7000 ft., or practically 6 per
cent, and as the grade crossing over the Missouri Pacific
track has been eliminated, a relatively enormous saving in
running time has been effected, together with a marked re-
duction in the number of cars and men required to handle
the local traffic.

The elimination of the grade crossing was effected by
raising the grade of the electric railway tracks and spanning
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the steam railroad, as shown in the accompanying illus-
tration, by a through steel girder bridge. As a part of the
reconstruction the wooden trestle approach and the bridge
over Center Creek were replaced by a concrete deck via-
duct with eight arches, the last of which bridges the river
in one clear span.

All of the 7000 ft. of new construction, including both
bridges, is double-tracked, and the cost of the entire work,
including the purchase of the necessary right-of-way, was
approximately $100.000, or about $15,000 per mile.

A STUDY OF ELECTRIFICATION ON THE SOUTHERN
PACIFIC

In a paper read before the American Institute of Elec-
trical Engineers this week, Allen H. Babcock, electrical en-
gineer Southern Pacific Company, presented the results of a
study recently made to determine whether there was such a
reasonable chance for profitable electrification of the com-
pany's mountain lines as would warrant the expenditure of
time and money involved in an exhaustive and final inves-
tigation of the problems of railroad electrification over the
Sierra Nevada Mountains,

Mr. Babcock, in his paper, took under consideration the
line through Tehachapi Pass, assuming the problem of its
electrification from Bakersfield to Summit, or 49 miles of
track, on the west slope and also from Mojave to Sumnit,
or 18 miles, on the east slope, a total of about 67 miles of
line, having an actual ruling grade of 2.2 per cent, or the
equivalent, if compensated for curvature, of 2.4 per cent.
The average grade on the west slope is, however, 1.44 per
cent and that on the east slope 1.33 per cent.

In determining the energy consumption of trains moving
over the mountain the actual characteristics of the line were
used, and for load diagrams and substation spacing close ap-
proximations were adopted. An average east-bound train
of 2000 tons such as was being hauled by four consolidation
locomotives and an average west-bound train of 1250-1500
tons were therefore assumed, and to provide a flexible elec-
trical unit it was proposed to use a 10o-ton electric locomo-
tive capable of handling a train of 500 tons, as many units
being used per train as the load required. Passenger trains
varying from 250 tons to 6oo tons were assumed to be
handled by single electric locomotives weighing 150 tons.
A recent maximum train movement which occurred over
the division in question consisted in twelve full-size freight
trains east-bound and eight full-size trains west-bound in
addition to the normal passenger movement of seven trains
cach way per day. .

Experience with similar earlier reports, he said, had
shown that, in general, there was little difference in total
first cost and annual operating costs whether an overhead
or a third-rail system was considered. The double over-
head contact system gave maximum first cost and operating
costs for the overhead construction and minimum costs and
maintenance charges for locomotives. A single contact
wire gave high operating costs for the overhead system but
maximum costs and maintenance charges on the locomo-
tives. The third-rail, on the other hand, gave high first
cost but low operating costs for the contact system, with
moderate first costs and minimum maintenance charges for
the locomotives, but the total costs of operation were
raised up to the level of the first two systems by reason of
the necessary substation apparatus and attendance. In a
preliminary study such as was made in this case it therefore
mattered little what particular system of propulsion was
chosen, and a 2400-volt d.c. third-rail system was assumed
for the main line with an overhead contact wire in the
yards and terminals.

The first cost of such an installation, based upon actual
operating conditions existing at the present time, was esti-
mated to be as shown in Table I.
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The estimated annual operating costs with steam and
electric locomotives are shown in Table II.

From the comparison of operating costs a loss of $34,487
was shown, but this did not take into consideration any
taxes or depreciation, which would increase the loss by
$285 ooo if assumed at 5 per cent.

FABLE I.—PRELlMlNAR\' TaBLE or First Costs

Six 2000-kw substations, approximate spacing 12 miles, at $35

DET' NP 3 s o o omesies 5 v 5 ook & 4 et o = % Waeke ¥ 5 BRGIGIE 8 o ebetivie i RS $1,610,000
Generating station; three 18,000-kw turbines (rated on two-hour
nmaximum capacuy), 15,000 hp oil-fired boilers, condensers,
piping, building, etc..... e o 1,760,000
Twin-circuit 60,000- volt transmlsslon line, with ten steel poles
per mile suspension insulators at $6,088 per mile, power
house 20 miles from railroad; total length 70.5 miles...... 430,050
Overhead contact system in yards; single trolley carried on
span wires across all tracks, steel poles................... 155,250
Contact system for main line; 140-1b. contact rail on long wood
ties at $10,225 per mile, 65.8 miles; siding with 75-1b. third-
rail at $7,000 per mile, 21.6 miles; total.................. 825,000
Bonding, main line, 65.8 miles at $1,120; sidings, 21.6 miles at
$900:1 HOTAL 6412 515 1ol02 5 sarenei ol b Folel LT (6 inl S hotones s Tl b s o skl 122,300
Block signals; required on account of change from present d. c.
signal apparatus to the a. c. apparatus necessitated by using
track rails for propulswn CUETENt TEeHIIT wive v oo s wiei o s o wesars s 175,000
Shops and inspection shed. ... .coiveetein i enneennnns B o 10,000
Electric locomotives; forty-seven 130-ton, for frmgbt at '
$35,000; cleven 150-ton, for passenger, at $40,000; this in-
cludes an allowance of eight freight and three passenger for
SHODDINE T TOTAT 550575 5 % 560 o 5850 T 0 0 seren o o ioutiier s« a o Bf6inc o0 0 0 anmie oo 2,085,000
TEGRAL ; wvsvmer o o comasim oo v cumer s 510 0 dov 5 Simgagint o & 8 6 b § 8 A $7,172,600
Credit by release of thirteen passenger, forty-seven consolida-
tion and thirteen Mallet steam locomotives, plus 20 per
cent for ShODDING :ivusmessiwss: ommesssmmass someess s sss 1,464,900
Net ﬁrst COSE v e tenoesaneeeeenneoesoerononcnnsnensnns $5 707 700

With purchased power the cost of transmission line and
power stations would be eliminated, reducing the invest-
ment to $3,827,700, and the total annual operating costs,
exclusive of the cost of power, would then become $450,609

TaBLE IT1..—CoMPARISON OF OPERATING EXPENSES WITH STEaM aND ELECTRIC
LocoMoTivEs

Steam Electric
Substation labor and SUODLES. ¢ s« v o s wiw o s s e s s ws $59,700
Power house labor at $64,780; repairs “and supplies at
$20,0000;. otall o wcs e o amueie: s s oneisletsiovemne o slioxesa s oo ietszans 84,780
Transm1551on and contact system maintenance; this
includes high tension transmission at $50 per mile,
overhead construction at $250, contact rail at $150
for main line and $100 for sidings, main-line bond-
ing at 10 per cent of cost and side-track bonding at
5 per cents; total :esmwesssmegs Sl e & s 36,576
Maintenznce of way as aﬁcctcd by locomotlvcs,
EStMAted .o vt vttt ittt e e $126.890 83,285
Locomotive repairs; figures for steam taken from rec-
ords and for electric assumcd at 4 cents per mile. 270,990 70,701
Passenger engine men’s wages; for freight service “as-
sumied to be the same; in both cases for pas:enger
the helper is ehnmated ..... O C TG 5 48,300 29,100
Fuel; o1l to be used in bouth cases at a prlce “of 20
cents per barrel; cost for steam taken from records;
cost for electric estimated from gross_average daily
passenger tonnage of 4050 and freight trafic of
16,040 tons east and 10,600 tons west plus 10 per
per cent for slow movements, giving 144,000 kw-hr.
per day at station; 70 per cent over-all efficiency of
tTanSmMISSION . evvuvintiiiuiniinietienesieeuneuanes 240,852 100,530
Total annual cost of OPELa {10 o ss ianele ) enserele . $687,032 $464,672
Bond interest on cost of clectrification at 414 per cent 256,347
Net totals exclusive of depreciation ................ $687,032 $721,519

for electrical operation. The saving, exclusive of power,
over operation by steam would then become $236,423 less
$191,385 for depreciation if assumed at 5 per cent, leaving
$45,038 with which to purchase about 53,000,000 kw-hr.
at an annual load factor of 20 per cent. This would give
a rate of about 0.435 cent per kw-hr., which was too low to
be considered.

In conclusion, Mr. Babcock pointed out the difficulty of
recommending electrification under such conditions if the
opinion was to be based upon the direct financial profit to
be realized. In fact, in the great majority of cases the
profits of electrification had to be obtained indirectly,
through increased track capacity or similar effects incident
to electric operation.

The New York Public Library has just published a list
of works to be found on its shelves relating to electric
welding, compiled by William B. Gamble, chief of the
division of technology. This bibliography is arranged i
chronological order and contains an index of authors.
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GISBERT KAPP ON PROGRESS IN HEAVY ELECTRIC
TRACTION

In his presidential address delivered to the engincering
section of the British Association for the Advancement of
Science at the Birmingham convention, held Sept. 10-17,
Prof. Gisbert Kapp presented a report on progress in hcavy
electric traction. After briefly describing the different
systems of electric traction he gave more extended data on
threezphase development. He said that the most obvious
objections which had been raised against three-phase loco-
motives had been found to be of little weight in practical
work. These objections were the complication of a double
overhead wire, the danger that the motors would not share
the load fairly and the inability to run the motors without
rheostatic waste at intermediate speeds or to run at a higher
than synchronous speed to make up for lost time. It had
beem&pund that the most objectionable feature was not
the wire itself but the poles or bridges on which it is car-
ried, and these are the same no matter what system of line
current is used. The sharing of the load between three-
phase motors had been solved by K. von Kando by the use
of liquid resistances in which the levcl of the liquid was
controlled by a solenoid under the influence of the operating
current. This current, and consequently the tractive effort
exerted by each motor, was automatically kept constant no
matter what difference existed in the size of the drivers on
the locomotives. Incidentally, this liquid rheostat control
gave perfectly constant acceleration. The waste of energy
consequent on rheostatic speed control and inability to run
at more than synchronous speed in order to make up for
lost time could be remedied by an adjustment of the time-
table so that the synchronous speed would be high enough
to make up for lost time and also by the employment of
motors which could run economically at less than syn-
chronous speed. In practice, three-phase trains were not
less punctual than trains drawn by other kinds of locomo-
tives. A train pulled by a.c. or d.c. series motors ran slower
on an up grade or when it carried an abnormally heavy
load. While this characteristic was valuable in limiting the
excess load thrown on to the source of power, it was clearly
not a condition which made for punctuality. A series motor
could not recover lost time on an up grade whereas a three-
phase motor would maintain practically the same speed as
on the level or down grades so that the process of gaining
time was not restricted to the easy parts of the line.

The problem of speed control without rheostatic waste
had been solved in several ways, the simplest and most
generally adopted being that of cascade and single working.
In some of the Simplon locomotives only the stator was
arranged for pole changing, the rotor being a squirrel cage.
In this arrangement the advantages of cascade connection
had to be given up, but the system had the merit of great
simplicity because four speeds without rheostatic waste
were possible. This was secured by a change in the number
of active poles from twelve at starting to eight, six and
four at top speed. Regeneration and braking, he said, could
take place only if power was given to the motor. This was
provided partly by the locomotive itself and partly by the
train pushing it on a down grade. As this meant that the
train was braked in front only, railway engineers had raised
the objection that such a method was contrary to the ac-
cepted rules for safe operation, which require that even on
a down grade all the couplings should remain in tension,
namely, that each car must be independently braked. Here
again practice had proved the theoretical objections to be
without foundation. It was no doubt objectionable to brake
a train in front only if the braking action was a jerky one,
but with automatically controlled liquid rheostats the brak-
ing was so gradual and even throughout that it had been
practicable to permit a higher down-grade speed with re-
generation than with ordinary braking The regulations

ELECTRIC RAILWAY JOURNAL

425

of the Italian State Railways permit on heavy down grades.
a speed of 18.6 m.p.h. for steam trains, but the clectric-
freight trains arc permitted to run at 27.9 m.p.h. This con-
cession had not yet been extended to passenger trains, bhut
neverthcless the cconomic gain was considerable. Thus re-
gencration saved 17 per cent on the coal bill, an amount
which was sufficient to provide for interest and sinking
fund on thc electrical plant at the generating station. Steam
trains on the Giovi line, consisting of 300 metric tons of cars
and 202 tons of locomotive (one in front and the other in
back), had becn replaced by three-phase trains consisting
of 380 tons of rolling stock and two locomotives each weigh-
ing 6o tons (also placed front and rear). Thus, there had.
been a saving in total weight of 12 tons and at the same
time an increase in useful wcight hauled of 70 tons. The
average grade of this line, which carried the whole traffic-
between the port of Genoa and the plain of Lombardy, was.
2.7 per cent, and the maximum was 3.5 per cent. The traffic

TaBLE I—ITaLIAN STATE RAILWAYs ELECTRIFIED ON THE THREE-PHASE.
SYSTEM
ey L. SERVICE—-\ r——IN CONSTRUCTION —
Lecco- Cam- Busso- Savona- Genova-
Location of Colico- passo- leno- San Lecco- Sampier-
Line Sondrio- Ponte- Bardo- Giuseppe- Monza  darena-
Chiaven- derimo- necchia- Ceva Ronco
na Busalla Modone
Length, inkm.. 107 19 58 45 38 2%
Heaviest grade
per mille. . ... 22 35 30 25 12 17
Number of
transorming
stations....... 10 4 7 4 4 2"
Transmission
voltage.... ... 20,000 13,000 59,000 62,000 25,000 57,000
Trolley voltage. 3,000 3,000 3,300 3,300 3,300 3,300
Frequency (cy-
cyles per sec-
ONA ) s, xowc s v 15 15 16% 16% 16% 15
Source of
DOWEL, sesmse s 5 5 Water Steam Water Water Water Water
(steam (steam (steam
reserve) reserve) reserve)
Number of elec-
tromotives.. . . 14 20 15 61 for the three lines
Number of mo-
LOT CaTs, .« g $0]  scnmey  magswwm semess 0 REMEE REEGES
Weight of
trains, mini-
mum, metric
LONE 5o - = o 150 190 ...... Not given
Weight of
trains, maxi-
mum, metric
BONS, 555+ 015 = 0 370 380 220 Not given

TaBLE II—THREE-PHASE ELECTROMOTIVEs on THE ITALIAN STaTR RaiLways:

——————TYPE AND MAKER:

034, 036, 038, 050, 030,
Westing- Westing-
Ganz Ganz Ganz house house
Number in service. ....... 2 3 4 40 -
Number building......... .. .. .. 45 16
Total weight, tons........ 45 62 62 60 66-
Weight on drivers......... 45 43.5 43.5 60 48
Number of driving axles. . .. 4 2 3 5 3
Total numberof axles...... 4 5 5 5 5
Weight ondrivers, tons.... 11.3 14.5 14.5 12 16-
Diam. of drivers,in.... .. .. 56 64 64 43 65
Frequency (cycles per sec-
(chus IR T Se e 15 15 15 15 16%°
Method .of transmitting
torque of motor to driv- )
ingaxles............... Quill
and
flexible Cranks and connecting rods
coup-
. ling
Speed; mp.hi oo e 18.6 19.8- 13.6- 14.0- 23.3-31,—
39.7 27.9-39.1 27.9 46.5-62
Cascade
Method of speed regulation. Cascade Cascade Cascade and pole-
. changing

was now handled with forty 6o-ton electric locomotives.
Fach engine had five driving wheels connected to two eight-
pole motors by gear wheels and rods. The pressure on each:
driving axle was 12 tons. Each locomotive developed 2000
hp at the hourly rating. Therefore t hp was obtained for
each 66 1b. of engine weight.

Prof. Kapp then described Dick, Kerr & Company's 33500-
volt d.c. trolley and 1750-volt d.c. motor system which,.
after two years’ experimenting, was being installed on a
short scction of the Lancashire & Yorkshire Railway. The
current was collected by pantograph from an overhead wire
with catenary suspensian. The train consisted of a motor
car weighing 62 tons with four 300-hp motors, while the
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two trailers weighed 26 tons each. The makers had also

informed him that they estimated the useful lift for a set of"

carbon brushes at 50,000 miles. The motors of this car
drove the car axles through single reduction gearing and
were controlled by contactors operated from a master con-
troller. The current for operating these contactors, for
driving the compressor motor and for lighting and heating
was obtained from a 3500/210-volt motor-generator set.
All motors had commutating poles. The weight of the
motor car per horse-power was only 114.4 Ib., much below
the weight of an equivalent single-phase motor car. It
was apparent from these figures that when employed for
motor cars the d.c. system was lighter than the single-phase
system, but main-line traction, including freight trains, was
not going to be handled with motor cars. When locomo-
tives of 2000 hp to 3000 hp were reached, the advantage in
weight was likely to vanish. No high-voltage d.c. loco-
motive had yet been built for such a power, and it was
therefore not possible to make a direct comparison, but if
one could judge from the largest engines yet built for
moderate voltage direct current there was little probability
that the high-voltage d.c. system could beat the single-phase
system and none whatever that it could beat the three-phase
system.

The speaker then discussed the Loétschberg -electrifi-
cation, which was described in the ELECTRIC RAILWAY
JournaL for Sept. 6. In conclusion, he referred to the
proposed electrification of the Gotthard line, the main link
of commerce between Germany and Italy. The part to be
electrified first is that between Erstfeld and Bellinzona, a
total length of 68.4 miles, of which about 29 per cent is in
tunnel. The accompanying tables of three-phase electrifi-
cation and locomotives in Italy were also presented by
Professor Kapp.

LINE CAR WITH NOVEL FEATURES

To facilitate the repairs and construction of overhead
lines on the Waterloo, Cedar Falls & Northern Railway,
Waterloo, Ia., the novel line car shown in the two accom-
panying halftones has been constructed from an old
four-motor, double-end passenger car, 40 ft. 6 in. over all.
The method of supporting and elevating the adjustable
platform on the roof of this car is of particular interest.

The platform is approximately 6 ft. square and is fitted
with a folding hand rail on all sides. It'is centered on a

Line Car for Waterloo, Cedar Falls & Northern Railway

7-in, pipe which extends down into the body of the car.
The lower end of this supporting pipe is inserted in an
8-in. pipe mounted in a casting on the car floor, and the
entire vertical structure is braced at the top with struts
extending in four directions to the-deck rail, as illustrated.
The inner pipe has bar-iron lugs which extend through slots
in the surrounding pipe. Light cables attached to these
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lugs pass over pulleys supported on the braces near the
roof of the car, thence to a winch bolted to the car floor
beside the pipe platform supports. The slots in the exterior
pipe are long enough to permit a 5-ft. lift to the platform.
To relieve the strain coming to the elevator cables when
the platform is in use by repairmen, two other slots near the
top of the exterior pipe are fitted with small iron blocks

Interior of Line Car for Waterloo, Cedar Falls & Northern
Railway

which may be clamped against the interior pipe by means
of an ordinary strap-iron pipe clamp. In order to facilitate
clamping and releasing of the adjustable platform in any
position, this clamp is fitted with a hand wheel which is
accessible from the car-floor level.

Another feature of this line car equipment is the perman-
ent reel rack mounted in the center of the car body near the
elevated platform standard. The rack bearings are sub-
stantially supported on two wooden posts bolted to the floor
and roof of the car body. The axle on which the reels are
mounted in this permanent rack is fitted with self-centering
castings, and 12-in. pulleys at each end permit the applica-
tion of friction band brakes. Braking is obtained by way
of turnbuckles attached to either end of the bands and to
the floor. i

The standard practice in overhead line construction on
this road is to string the trolley and messenger wires with
current on the line. In order to accomplish this with the
new line car, two 12-in. sheaves have been set in the roof
near the reel rack. Trolley or messenger wire is fed through
this set of sheaves, which must be in the front end of the
car when doing this work, thence over the elevated platform
where the linemen may tie the wire in at each pole.

Other equipment in the car includes an ordinary laundry

‘stove for heating or cooking, a complete installation of

shelving, bins and tool racks, and a Johnson’s first-aid cabi-
net. A large cupboard for storing wire and a set of lockers
for linemen’s tools and clothing also form part of the in-
terior fittings. The remaining floor space in the car interior
is sufficient to permit 5 miles of trolley or messenger wire
on reels to be carried at one time. Two 5-ft. sliding doors,
one at each end of the car just back of the bulkhead, facili-
tate the handling of line material from an elevated platform
into the car body.

In addition to the adjustable platform on the line-car roof,
a 24-in. runway provided with a low pipe guard rail extends
the full length of the car body on both sides of the monitor
deck. A set of two chains and hooks attached to the side
of the car body near the bottom of the underframing, one
at each end of the car, is so arranged that two poles may be
fastened and transported over the road.
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NEW PORTABLE RAIL GRINDER

The construction department of the Cincinnati Traction
Company has recently developed the novel portable rail
grinder shown in the three accompanying illustrations. The
grinder was designed primarily to obtain a uniform surface
at rail joints on new track and to remove cups in the ball

New Rail Grinder—In Position for Hand Grinding

of the rail near joints on old track. As originally built it
included a starting box and motor mounted on opposite
sides of a small truck. Two rods on which the motor is
mounted between the truck side frames extend beyond the
gage line on the motor side and support a pair of wheels
set at right angles to the grinder truck wheels. These
wheels are slightly elevated above the top rail, and a handle
on the vpposite side of the truck makes it possible for two
men to raise the grinder to the inclined position which
transfers the weight to the two extra wheels, so that re-
moval from the track is the work of a few seconds.

The new principles involved in the design of this machine
are found in the cupped carborundum wheel, which is at-
tached to the armature shaft, and in the manner of sup-
porting the motor on the grinder truck. The motor is bolted
to a hinged casting, which in turn is supported on two rods
extending across the truck side frames. In the operating
position thesarmature is vertical; transverse horizontal
movement may be obtained by means of a hand wheel and
screw. Vertical movement may be had by turning a hand
wheel near the motor which operates a worm gear and slide
mechanism on the motor and hinged casting. The angle of
the armature shaft to the work may be varied by turning a
handwheel on a rod which connects the hinged motor casting
to the opposite side of the truck. A small set screw at the
top end of the armature shaft provides an adjustment to
eliminate chattering in the grinding wheel. 1f hand grinding

New Rail Grinder—Side View

is desired, the motor may be dropped on its hinged mounting
to a horizontal position and the cupped grinding wheel re-
moved. In this position a flexible shaft and an ordinary
disk grinding wheel may be attached to the armature shaft
as shown in one of the illustrations.

Since the original machine was built the inventor, F. ]J.
Venning, construction engineer Cincinnati Traction Com-
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pany, has found use for it in removing rail corrugations.
In order to accomplish this purpose effectively he has added
a lever and ratchet and an arched rack and pinion mech-
anism to permit a 36-in. horizontal reciprocating movement
when the connecting lever is moved away from the
operator. A link attached to this lever may be passed over

New Rail Grinder—End View

it and the ratchet handle which fixes the latter in the re-
leased position, thereby making it possible to transport the
machine over the tracks when required.

The inventor claims that the cupped carborundum wheel
is superior to the ordinary disk wheel, where the grinding
is done on the periphery, because of absolute assurance that
the minutest corrugations will be removed. If the angle
of the armature shaft to the work is changed, the ball of the
rail may be ground to its original contour. Again, if the
cupped grinding wheel is replaced with an ordinary disk
wheel, the vertical surfaces of the rail head may be ground
to a perfect gage line. Two metal bands have been passed
around the periphery of the cupped carborundum wheel to
avoid the possibility of breakage at high speeds. Energy
for operating the grinding machine is obtained from the
trolley wire by the use of a flexible cable with a hook con-
nection, attached to a wooden pole. A water can and pipe
leading to a point near the grinding wheel provide for wet
grinding when rapid cutting is desired. The total weight
of the machine is approximately 1000 Ib., and since the
motor is mounted on the same side of the truck as the
wheels for transporting the machine from the track, it is
possible for two men to remove and replace the grinder in
ten seconds. This rail grinder has been patented by the in-
ventor, and the manufacture and sales rights have been
assigned to the Indianapolis Switch & Frog Company,
Springfield, Ohio.

At the No. 3 plant of the Aluminum Company of America
at Niagara Falls, N. Y., the problem of conserving real
estate has been solved in one instance by resorting to a
novel type of overhead-line construction. The motor-
service wires reach the mill over a pole line and from the
corner of the low concrete building which adjoints the main
factory are carried by concrete poles integral with the build-
ing. Reinforcing for the building wall is continued to a
point near the top of the pole. Braces of reinforced concrete
are set on three sides of the poles at an angle of about 45
deg. The poles extend about 1o ft. above the roof, giving
ample clearance between the wires on the lower cross-arm
and the roof. This arrangement has the advantage of
allowing the spur track beside the wall to be placed
closer to the factory than would have been possible if
wooden poles had been set in the earth near the building.
Thus in loading and unloading cars the distance between
the car door and the sill of the factory entrance is reduced
to a few inches.



428
PORTABLE COMMUTATOR SLOTTER

The new commutator slotter shown in the accompanying
illustration is being sold by the Electric Service Supplies
Company to meet the demand for a portable machine. The
illustration shows the slotter complete with an armature
mounted in position. It is adjustable for railway motor

armatures of varying lengths and diameters, beginning with
the smallest air compressor.
As this machine is easily handled and transported, it is

Portable Commutator Slotter

frequently more advantageous to take the slotter to the
armature rather than the reverse.

The commutator end of the armature shaft is supported
in a V-bearing, which is adjustable in height to suit the
diameter of the commutator so as to bring the cutting saw
to the proper depth. This saw is clamped by a nut to the
spindle, which runs in a long bearing bolted to the sliding
head. The bearing is removable and is cheaply replaced
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with the mica slots. This adjustment is of great impor-
tance because the mica frequently does not run true with
the shaft.

This portable slotter requires a %-hp motor for inde-
pendent operation but when used as a stationary tool it may
be Dbelted direct to the counter or line shaft. The weight
of the machine proper without the motor is 148 Ib. The
weight of the rear support is 35 1b.

NEW INTERURBAN CARS FOR THE GRAND RAPIDS,
HOLLAND & CHICAGO RAILWAY

The Grand Rapids, Holland & Chicago Railway has re-
cently purchased additional rolling stock from the Jewett
Car Company, consisting of two straight passenger cars
and two baggage and passenger cars. FEach car also has
a smoking compartment. The over-all dimensions are the
same, 55 ft. 10%4 in. long and g ft. wide. The difference
between the two passenger and baggage cars is in the
length of the baggage compartment. The cars are of the
arched-roof design.

The bottom frame is of structural steel, the principal
members comprising 8-in. channel side sills, two 8-in. I-
beam center sills, 5-in. channel transverse members and a
6-in. I-beam on each side between the center sill and side
sill to reinforce the front end of the car,

The side framing consists of angle posts faced with wood-
side sheathing, which is 3/16-in. steel plate, from bottom of
side sill to sash stool and riveted to all posts. A cab for
the motorman was built in each car. As it was best for
the strength of the car that the baggage door should be
at its extreme end, the cab was specially designed with the
back partition to fold against its side wall, it being securely
held in both open and closed positions by means of Stearns
locks. The baggage seats are hinged.

The cars are finished in inlaid mahogany with the Jewett
Car Company’s standard Gothic side finish. The outside
Gothic lights are of pressed prism plate glass and the
inside lights are of leaded art glass of a color in harmony
with the mahogany finish. The cars are equipped through-
out with plate-glass storm sashes and are arranged to be
casily removable. The saloons are finished in white enamel
and equipped with water coolers and Duner flysh hoppers.

General View of Grand Rapids, Holland & Chicago Straight

when worn. The sliding head is carried by two shafts
projecting over the commutator and is moved over the slots
by the lever, as shown in the illustration. The pivot posi-
tions of the operating lever can be changed and adjusted
to suit the size of the commutator. The lever is placed at
a height convenient for the average operator. The other
eud of the armature shaft is supported by a special stand
which may be adjusted in height according to the diameter
of the commutator and to bring it level with the cutter. A
valuable feature of the stand is that it is adjustable cross-
wise so as to bring the travel of the saw always in line

Passenger Cars

Where the lavatory was originally intended to be placed a
cupboard containing six card tables was built instead. The
wainscoting throughout the car is arranged with brackets
to receive these tables. The baggage compartments are
finished in ash stained mahogany color.

The cars are equipped with Westinghouse control for
1500-volt operation. Other car equipment includes Ed-
wards’ steel trap doors, Globe ventilators in the roof, Pea-
cock brakes, Symington center bearings, roller side bear-
ings, air sanders, Blount door checks, heavy brass cuspi-
dors, M. C. B. radial couplers, etc.
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GAS-ELECTRIC MOTOR CAR ON THE MIDLAND
VALLEY RAILROAD

The Midland Valley Railroad has recently placed a gas-
electric motor car in operation for supplementary service
on the main-line section of the road between Wichita and
Arkansas City, Kan. Very moderate service is required of
the new gas-electric motor car. It makes one round trip a
day over the northern division of the road, traversing 102
niiles, the running time one way being two hours and forty-
five minutes and the scheduled speed 18.5 m.p.h. There are
seven regular stations and six flag stops along the route, the
average distance between stations being 3.9 miles.

The car is of the General Electric Company’s combina-
tion passenger, smoking and baggage compartment type.
It measures 71 ft. 8 in. long over bumpers, 10 ft. 5 in. widc,
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ing-polc railway motors of 100 hp cach. By means of the
controller they are placed progressively in serics and par-
allel conncction. Two extra points are provided for gov-
erning the motors by shunting the fields in obtaining the
desired final speed acceleration in parallel. The resultant
higher armature spceds permit the use of smaller pinions,
and full utilization of thc power input is secured through
the entire speed range, from start to full speed.

The trucks are of the swing bolster type with elliptic
bolster and coil equalizer springs. The bearings, treads,
wheel flanges and axles conform to M.C.B. standards. The
brake equipment includes hand brakes in addition to the com-
bined straight and automatic air brakes. A high power
Mazda incandescent headlamp and reflector, an air whistle
and a pneumatic gong are furnished and a hot-water heater
is installed for heating the car. To prevent freezing in

NOTOIR
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Gas-Electric Motor Car for Midland Valley Railroad

weighs approximately 32 tons and has a total seating ca-
pacity for eighty-six people. The cab in front containing
the power plant apparatus is 11 ft. 11 in. long; next is the
baggage room, 11 ft. long; then the smoking section, 12 ft.
5 in. long, and finally the passenger compartment, 27 ft.
17 in. long. A center vestibule with side entrances runs
crosswise between the passenger and smoking compart-
ments. There is also a rear platform entrance leading into
thie passenger compartment. The smoking section provides
for twenty-five and the passenger compartment for sixty-
one of the total seating capacity.

The usual standard all-steel construction, except in the
case of the interior finish, prevails throughout the car.
The frame consists of steel I-beams and channels, strongly
cross-braced, and steel plates form the outside sheathing.
The underfloor of the car is of wood, while between this
and the floor proper a heavy felt lining is inserted, and the
car sides are also interlined with felt. The interior trim is
of mahogany, highly finished, and the ceiling is sheathed
with composite board. The seats are made long enough to
accommodate three persons and are covered with friezette
plush in the passenger compartment and with genuinc
Spanish leather in the smoking room.

The generating unit consists of the standard eight-cyl-
inder, four-cycle gas engine of the “V” type, direct-con-
nected to a 60o-volt, commutating-pole electric generator
designed to meet the special conditions the service demands
Starting the engine is effected by compressed air. The en-
gine can rotate at normal speed, irrespective of the speed
of the car, and deliver its maximum power, a feature of
gieat advantage on grades or in the event of emergencies.
An auxiliary equipment is also provided, consisting of a
two-cylinder, four-cycle gas engine direct-connected to a
single-cylinder air compressor and lighting generator. The
function of this set is to supply an initial charge of air for
starting the main engine and to deliver power for lighting
the car. The set is started by hand.

The method of control is similar to that of any standard
trolley car. The car is equipped with motors of 200 hp
capacity. Mounted on the axles of the forward truck are
two GE-205 600-volt box-frame, oil-lubricated, commutat-

cold weather when the car is lying idle, the heater circula-
tion may be connected to the engine-cooling system. The
radiators are located on the roof and the circulation for
cooling the engines is maintained by the thermo-syphon
method. A r150-gal. gasoline tank is suspended underneath
the car.

AN ALL-STEEL SWITCH BROOM

The Worcester (Mass.) Brush & Scraper Company is
manufacturing the “Royal Worcester” switch broom in
which all fibers are discarded in favor of well-tempered
galvanized wire, thus preventing rust or other injury from
dampness and salt. The broom is of strong construction,
the ends of heavy pressed steel and the center square rod
being held firm by check nuts. The top block brace is also
of pressed steel instead of light tin. The top ferrule which |
holds the chisel is made of pressed steel, and this and the
handle are securely fastened by rivets so that it is abso-
lutely impossible for any of the parts to work loose. The
hard wood which is used in the handle and block measures
4 ft. 4 in. over all, irrespective of the 5-in. chisel. All parts
are treated with a rust preventive. An economical feature
of this broom is the detachability of its parts. It is so
constructed that the broom and handle are quickly and
securely fastened by one operation. As the broom or the
handle with the chisel may be purchased separately, most
renewals are confined to the broom part itself.

Concrete resistors for lightning arrester service are in
general use in the 11,000-volt and 22,000-volt systems
of a Georgia central-station company. Into a solid concrete
block measuring approximately 4 ft. long and 1 ft. on a
side are cast two squares of bronze or copper mesh, one
near eoch enr. The block is then stood upright at the point
of installation, being set a few inches into the ecarth to in-
sure it against accidental overturning. The upper square of
copper-mesh is connected to the double horn-gap, the lower
square being connected to a couple of 8-ft. ground pipes or
ground rods driven deep into the soil.
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ELECTRIC RAILWAY LEGAL DECISIONS
CHARTERS, ORDINANCES, FRANCHISES

Alabama.—Eminent Domain—Streets—Use—Double Tracks.
The laying of a second track by the street railway com-
pany in a city street 34 ft. wide, so as to afford double-track
facilities, is not such unwarranted use of the street as en-
titles an abutting owner to enjoin the laying of such track,
and it does not constitute such an additional burden or
servitude as entitles him to compensation, though his use
of the street in loading and unloading goods at a curbing
may be thereby rendered inconvenient. (Birmingham Ry.,
Light & Power Co. v. Smyer, Smyer v. Birmingham Ry.,
Light & Power Co., 61 Southern Rep., 354.)
Colorado.—Eminent Domain—Damage to Property—Road.

Const.,, Art. 15, Sec. 11, inhibits the construction of a
street railroad in any city without the consent of the local
street authorities. Rev. St. 1008, Sec. 5420, provide that the
consent of the city to the construction of a street railroad
shall not protect such road against any claim “for damages
to private property which otherwise, without such consent,
might be lawfully maintained against” the present con-
structing road, and Const., Art. 2, Sec. 15, prohibits private
property from being taken or damaged for public or pri-
vate use without just compensation. Held, that the liability
of a street railroad company to a property owner for
actual damage from the construction of its road was merely
that which the city would have incurred if it had built and
maintained the road. (Harrison v. Denver City Tramway
Co., 131 Pac. Rep., 409.)

Georgia.—Railroad Crossing on Dedicated Street.

If a commercial railroad company owning the land in fee
on which its tracks were laid dedicated to a city in which
the land was located a street crossing on the railroad
tracks, and if thereafter, by permission of the city au-
thorities, an electric street railway company proceeded to
construct, along the street, tracks for the operation of
street cars, the commercial railroad company would not be
entitled to an injunction against the laying of the street
car tracks on such crossing, on the ground that it inter-
fered with the property of the railroad company and the
use of its tracks and rendered the crossing dangerous.
(Southern Ry. Co. v. Rome Ry. & Light Co., 77 South-
eastern Rep., 1126.)

Indiana.—Interference by Induction of Telephone Circuits
by Railway Wires.

Where a telephone company and an electric railway com-
pany operating under city franchises place their poles and
wires upon the street and there is interference with the
telephone circuits from the higher voltage railway wires
the railway company is not liable for damages to the tele-
phone company unless it has exceeded its rights, been neg-
ligent in its construction, used faulty or immproper appli-
ances, or in some way unnecessarily caused injury, even
though it might have built its railway elsewhere. (Citizens’
Tele. Co. v. Ft. Wayne & S. Ry. Co., 100 N. E. Rep., 300.)

Iowa.—Grant of Rights in Street—Effect of Invalid Grant.

Prior to the enactment of Code 1873, Sec. 464, empower-
ing cities to authorize the location of street railways on
their streets, the city of Des Moines had no power to
grant a franchise to a street railway company, and an
attempt to do so would be nothing more than a license until
the ordinance granting the franchise was re-enacted after
the adoption of Sec. 464.

The Legislature, in the act creating a corporation or by
special grant, may confer upon any person or corporation
a franchise to use and occupy the streets and public places
of a city without other limitations than those found in the
act itself or in the state constitution; and it may therefore
grant exclusive, as well as permanent and perpetual,
franchises if not limited by the constitution.

Under Code 1873, Sec. 464, granting the power to a city
council to authorize or forbid the location and laying down
of tracks for street railroads, a city council cannot grant
a perpetual franchise, and may not do indirectly what it
could not do directly. Therefore a perpetual franchise
would not result from estoppel of the city to forfeit a
franchise. (State ex. rel. County Atty. et. al. v. Des Moines
City Ry., 140 N. W. Rep,, 437.)
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Kansas.—Damages to Abutting Owner When Deprived of
Access to Property.

An abutting owner is entitled to recover damages from
a company which maintains a railroad track in the street
in such manner as to cut off his access to his property—
his ingress thereto and egress therefrom—notwithstanding
that it is constructed in accordance with permission given
by the public authorities. (Stephenson v. Atchison Ry.,
Light & Power Co., 120 Pac. Rep., 1188
New York.—Effect of Consolidation Upon Fares

Transfers.

A street railroad corporation formed by the consolidation
of three street railroad companies is within railroad law
(Laws 1892, Chap. 676, Sec. 104) requiring contracting cor-
porations to carry passengers for one fare and to give trans-
fers for a continuous passage. Lowenstein v. International
Ry. Co., 140 N. Y. Sup. Rep,, 159.)
New York.—Street Railway

Precedent.

A street railway before constructing its road over a pub-
lic highway must obtain (1) the certificate of convenience
and necessity from the Public Service Commission required
by railroad law (Consol. Laws 1910, Chap. 49), Sec. 9, or
the consent of the commission pursuant to Public Service
Commission law (Consol. Laws 1910, Chap. 48), Sec. 53,
or both; (2) the consent of the local authorities under
Const., Art. 3, Sec. 18, and railroad law, Sec. 171, and (3)
the consent of abutting owners, or the determination of
commissioners in favor of construction of the road, under
the constitutional section cited and railroad law (Consol.
Laws 1910, Chap. 49), Sec. 171 and 174. (Manhattan Bridge
Three-Cent Line v. Brooklyn Heights R. Co. et al, 139
N. Y. Sup. Rep., 216.)

New York.—Unlawful Railway Competition Not a Public
Nuisance.

The competition resulting from the unlawful operation of
a street railroad is not such special injury as will authorize
another railroad company to maintain a suit to abate it as a
nuisance, since the injury to the other company arises from
the operation of the road and not from its unlawful char-
acter. (Manhattan Bridge Three-Cent Line v. Third Ave-
nue Ry. Co. et. al,, 139 N. Y. Sup. Rep., 434.)

Texas.—I[njunction Against Abandonment of Railway Oper-
ation—Enjoining Abandonment.

In consideration of the dedication of certain streets, an
electric railway company agreed to construct and continu-
ously operate thereon an electric road and thereafter did
construct and for a time operated such road. Held, that a
landowner could enforce the contract by an injunction
restraining the abandonment of the line on such streets
and was not limited to an action for damages for its breach
where it did not appear that the operation of such line
would prevent the company performing its duties to the
public. (Houston Electric Co. v. Glen Park Co., 155 S. W.
Rep., 965.)

Virginia.—Maintenance of Streets—“‘Good Order.”

Where the franchise of a street railway company obli-
gated it to keep so much of the street as lay between the
rails and 2 ft. outside in good order and repair, the street
railway was obliged not only to keep the street in good
repair but to repave with the same kind of material as the
city uses for the rest of the street, when the municipality
decides that, in the interests of progress, a new pavement is
necessary, for not only is a franchise to be strictly con-
strued, but “in good repair” does not mean “in good
order,” the latter being equivalent to “good condition.”
(City of Danville v. Danville Ry. & Electric Co., 76 S. E.
Rep., 013.)

Washington.—Charter Amendment—Street Railroad Fran-
chise.

Laws 1003, Chap. 175, as amended by Laws 1907, Chap.
00, giving a city having control of any public street the
power to grant authority for the construction of street
railways thereon and to prescribe the terms and conditions
thereof, rendered invalid Seattle City Charter, Art. 4, Sec.
20, providing that every grant of a franchise for the use of
the streets shall provide for the purchase of the property
placed in the streets by the grantee at a proper valuation,
exclusive of the franchise, which was not revived by the

and

Construction—Conditions
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Laws of 1911, Chap. 17, relating to the form of organiza-
tion of cities of the first class and providing that such
cities may adopt a charter providing for the initiative,
referendum and recall. (Dolan et ux. v. Puget Sound
Traction, Light & Power Co., City of Seattle, intervener,
130 Pac. Rep., 353.)

Wisconsin.—Street Pavement—"Repair”’—“Repave.”

Milwaukee City Ordinance June 6, 1887, Sec. 4, granted
ccrtain rights and privileges to the Milwaukee City Railway
Company, defendant’s predecessor in interest, and obligated
it to maintain in good and thorough repair during the char-
ter term all portions of W Street betwcen the outside
rails and 1 ft. therefrom toward the curb, of the same mate-
rial as that of which the street should be composed when
such repairs should be necessary. Held, that while the word
“repair” does not mecan ‘“repave,” yct the section requires
the company to keep the street in repair, and when a given
pavement becomes defective thc company must renew that
portion of the pavement within its zone, using the same
material as that which the city uses on the remainder of
the street.

That a city required a railway company to make street
repairs under a later ordinance after the passage thereof
did not estop it from claiming that defendant was bound to
repair a particular street under a prior ordinance contain-
ing broader requirements. (State ex rel. City of Milwaukee
v. Milwaukee Electric Ry. & Light Co., 1390 N. W. Rep., 396.)

LIABILITY FOR NEGLIGENCE

Alabama.—Carrier’'s Servant—Profane and Insulting Lan-
guage—Damages. }

Damages for mental suffering, independent of other per-
sonal injury, may be recovered from a railway company
by a female passenger for fright and shock due to profane,
abusive and insulting language used in her presence and
hearing by an employee of the railway company. (Bir-
mingham Ry., Light & Power Co. v. Glenn, 60 Southern
Rep., 111.)

California.—Premature Start.

It is negligence to start a street car prematurely after it
has stopped for passengers to alight, whether it is started
violently or not. (Franklin et al. v. Visalia Electric R. Co,
131 Pacific Rep., 776.)

Connecticut.—Negligence of Infants—Presumptions.

In an action against a street railway for the killing of a
boy of the age of eleven years it cannot be presumed that
he was incapable of contributory negligence, where it ap-
peared that he was bright for his years, and, consequently,
if no evidence is offered upon this subject judgment must
go against the plaintiff. (Jollimore v. Connecticut Co., 85
Atlantic Rep., 373.)

Connecticut.—Negligence on Other and Similar Occur-
rences—Regular Stopping Points—Carriers—Injuries
to Passenger—Evidence—Rules.

One’s negligence on a particular occasion cannot be
nroved by showing negligence on another occasion, nor can
1is freedom from negligence on one occasion be shown by
»roof- of his due care on other occasions.

On an issue as to whether defendant’s car, on which
plaintiff claimed to have been injured, stopped at a particu-
lar point where he claimed he attempted to board it, evi-
dence of defendant’s rules, providing that the regular stop-
ping place was on the opposite side of the street from that
where plaintiff claimed the car stopped, was admissible in
support of the testimony of the operatives that it did not
stop at the place claimed. (Moffitt v. Connecticut Co., 86
Atlantic Rep., 16.)

Colorado.—Fender Not Dropped in Emergency.

Where a woman stepped in front of a moving street car
only a few feet away and was struck almost the instant
that she was on the track, it was not negligence for the
motorman to fail to drop the fender, for the human mind
is not held to such a high degree of diligence in the face
of unforeseen contingencies. (Liutz v. Denver City Tram-
way Co., 131 Pacific Rep., 258.)

Florida—Accident to Unregistered Automobile—Liability
to Occupants.

The mere fact that no license had been procured for an
automobile does not relieve from liability one whose negli-
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gence injured a passenger while riding in the automobile
on the public highways of the State.

The negligence of a chauffeur in driving an automobile
is not in general imputable to a person who is riding in the
automobile but has no authority or control over the ma-
chinc or the driver. (Porter v. Jacksonville Electric Co.,
6o Southern Recp., 188.)

Georgia.—Alighting from Slowly Moving Car.

It was not negligence per se for a passenger to attcmpt
to alight from a slowly moving street car, although he may
havc been an old and infirm man. Whether his act was so
obviously dangerous as to prcvent a recovery for an injury
received in attempting to alight must be detcrmined by the
jury, from all the facts of the case. (Savannah FElectric
Co. v. Johnson, 16 Southeastern Rep., 1059.)

Indiana.—Trespasser on Intcrurban Tracks.

A traveler who negligently enters on an interurban rail-
road company’s track is not excused from exercising care
for his own safety after that time and before collision with
a street car, and wherc he has an opportunity to leave the
track and avoid injury he must do so, and where his negli-
gence continues to the very time of injury and concurs with
the negligence of the railway company the doctrine of last
clear chance is inapplicable. (Terre Haute, I. & E. Trac-
tion Co. v. Latham, 101 Northeastern Rep., 746.)
Iowa.—Injuries in Alighting.

Where the car was started while a crippled passenger
was alighting in the conductor’s presencc and view, the
company would be liable for resulting injuries, though such
passenger had already been allowed a reasonable time to
alight. (Mitchell v. Des Moines City Ry. Co., 141 North-
western Rep., 43.)

Kansas.—Intending Passenger Asleep on Track.

One who carelessly sits down upon the ties of an inter-
urban electric railway track to await the arrival of a car
is not continuously and concurrently negligent by reason of
becoming unconscious from sleep or coma and thereby
unable to avoid injury from a car wantonly run upon him.
(Tempfer v. Joplin & P. Ry. Co., 131 Pacific Rep.. 503.)
Kentucky.—Injury to Passenger Standing on Steps.

A street car passenger is not chargeable with contribu-
tory negligence in remaining on the steps from which he is
thrown by the negligent operation of the car, where he is
compelled by the crowded condition of the car either to
ride there or shove his way to the crowded platform.
(South Covington & C. St. Ry. Co. v. Hardy, 153 South-
western Rep., 474.)

New Jersey.—Collision with Fire Apparatus—Effect of Or-
dinance.

The driver of a fire apparatus, on the way to a fire, ap-
proached a street upon which he knew cars were running
at frequent intervals, and his management of the team of
horses drawing the apparatus was such that he was guilty
of contributory negligence in colliding with a trolley car,
unless a city ordinance which made it a misdemeanor for
any one in or upon or owning any vehicle to refuse the
right-of-way or in any way obstruct any fire apparatus
abrogated the rule relating to contributory negligence and
thus excused him from the application of the rule. Held,
that such an ordinance, which simply imposes a liability
for the non-observance of its terms, does not abrogate the
rule relating to contributory negligence. (Woods v. Pub-
lic Service Co., 85 Atlantic Rep., 1016.)

South Carolina.—Ejection by Fellow Passenger—Liability
of Railway Company.

A passenger sued for injuries from being ejected from an
electric car by a fellow passenger, and the evidence showed
that the conductor saw plaintiff thrown off, if he did not
assist in doing it, and afterward saw him following the car
for some distance but did not attempt to stop to let him
on again. Held, that the court did not err in refusing to
modify plaintiff’s request of instruction that a common
carrier may be held for damages unless it exercises the high-
est degree of care to protect its passengers from the vio-
lence of other passengers by adding thereto that the rule
stated applies only when the carrier knows of the danger
or of facts from which the danger may be reasonably antici-
pated. (Dennis v. Columbia Electric St. Ry, Light &
Power Co., 76 S. W. Rep., 711.)
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News of Electr{c Railways

Western Society Discusses Chicago Subway Plans

Some time ago the Western Society of Engineers ap-
pointed a committee to collect copies of the various re-
ports on the subject of subways for Chicago, abstract them
and present them in the form of a bulletin at the first regu-
lar meeting held Sept. 8, 1913. At the conclusion of this
commiittee’s report at the date named a number of engi-
neers discussed the various lines and routings. The subject
will be brought before the society again at a later date for
the discussion of the engineering problems which will be
involved in the construction.

Alderman Block, chairman of the local transportation
committee of the Chicago City Council, addressed the en-
gineers. He stated that there was little doubt that rapid
transportation was needed for Chicago, but urged careful
consideration of the problem. He did not believe in a par-
tial subway system to relieve cither the surface or the ele-
vated railway congestion in the loop district. He favored
through routes from east to west. To build subways for
surface cars would not relieve transportation congestion
except where short sections of subway were required to
permit the surface cars to pass under the river or under
steam railroads. The surface lines should serve as feeders
to the subway system, the stations of which should be a
half mile to a mile apart. The general opinion was that most
of the reports tended to increase or concentrate congestion
in the loop district and that the proper way to solve the
problem was to ‘build the subways through the loop or
around it.

Extent of Damage to Utilities in Fire at Hot Springs

The public utilities of Hot Springs, Ark., suffered severely
in the fire on Friday, Sept. 5. The power plant of the Citi-
zens' Electric Company was destroyed soon after the fire
started. As a consequence the city was thrown into dark-
ness and the electric railway service had to be suspended.

The power plant was in flames two hours after the fire
started. Stephen E. Dillon, general manager, and his as-
sistants managed to save the records of the company,
which were in the general office adjoining the power plant
proper. What records were not brought out before the
fire reached the building were placed in the vaults and
remained intact. The power house engineers remained in
the power plant until the fire reached the building. This
they did to handle the electric service for the pumps pump-
ing the water supply from the distant reservoir. The
auxiliary steam pumps at the water works, 2 miles dis-
tant, had been put into service in the meantime and there
was no delay in supplying the fire lines with water.

As soon as the fire chief at Hot Springs saw that the
blaze was beyond control, a hurry call was sent to Little
Rock, 55 miles distant, for aid, and fire engines, hose carts
and chemical engines were hurried to Hot Springs. Shortly
before midnight the firemen succeeded in heading the fire
toward the mountain side, with the result that it finally
burned itself out.

A hurried survey of the power house when the fire had
cooled down showed that the 1250-kw turbine could be re-
wound, but that the 450-kw and 500-kw units would prob-
ably be a total loss. The motor-generator set and rotary
converter will have to be replaced by new equipment. One
condenser will soon be put into operating condition, but
the other will be a loss. Most of the piping was destroyed.
Two of the Stirling boilers can be repaired, but it is not
thought that the rest of the battery of boilers can be used
again.

Traction service was resumed at once with two gasoline
motor buses, and mules were hitched to the lighter street
cars. ‘

The executive, engineering and purchasing departments
of the Federal Light & Traction Company, New York, be-
gan immediate preparations to rush equipment to Hot
Springs. Telegrams were sent to all parts of the country
tracing turbines and other equipment, either new or sec-
ond-hand, to replace the equipment which was destroyed.

The city is without electricity and there is only a partial
telephone service. It is thought that a new central station
will be built on another site a mile from the location of
the old plant, which was in the business section.

C. C. Chappelle, vice-president and general manager ot
the Federal Light & Traction Company, has personal
charge of the rebuilding of the power plant, etc. W. A.
Haller, chief enginecer and general superintendent, is in
charge at the ‘scene of the disaster. George J. Gauthier,
general construction superintendent, as assistant is in ac-
tive charge of the two score of linemen and others engaged
in the work of rebuilding the company’s property.

The Federal Light & Traction Company, New York,
acquired the Citizens’ Electric Company, the Consumers’
Gas Company, the Hot Springs Street Railway and the
Hot Springs Water Company in March, 1913.

Pittsburgh Subway Discussion Reopened

The City Council of Pittsburgh, Pa., in its conference on
Sept. 4 with Mayor Magee, members of the law depart-
ment, and A. O. Fording, of the Pittsburgh Subway Com-
pany, decided that the new subway ordinance will be con-
sidered as a whole, carrying the name of the Pittsburgh
Subway Company. A ‘proposal to consider the bill in
blank, with the name to be inserted later, was defeated.
As it stands the bill presented was taken up section by sec-
tion. The law department will now consider the bill, and
the Chamber of Commerce will be asked to pass on its
merits. The main idea now is to redraft the ordinance so
as to include terms that can be agreed upon by the sub-
way company, the Council and the Mayor, each of which
had varying views on the ordinance that was passed by
Council, vetoed by the Mayor and killed because there was
not the two-thirds majority necessary to repass it over the
Mayor's objections. Some objection was raised on Sept.
4 to the fixing of a 5-cent fare limit. Mr. Garland's motion
to make a s-cent limit prevailed and was finally agreed to.

J. D. Mortimer on Interurban Development

James D. Mortimer, president and general manager of
The Milwaukee Electric Railway & Light Company, Mil-
waukee, Wis,, is quoted by the Milwaukee Wisconsin as
follows:

“The decrease in development of interurban electric rail-
way systems during the last few years, as shown by statis-
tical reports of growth of electric railway mileage, has
caused inquiries in various quarters as to the reasons for
this lack -of development. Relatively little new interurban
mileage has been constructed in Wisconsin in the last
three years. There has likewise been relatively little in-
crease during recent years in Ohio, Indiana, Towa and
Michigan. Inquiry at the office of the Railroad Commis-
sion of Wisconsin tends to show that none of the inter-
urban lines in the State of Wisconsin are what might be
called paying investments.

“Tt is true that very few interurban electric railways have
proved either paying or profitable investments. A recent
analysis of the interurban lines operated by The Milwaukee
Electric Railway & Light Company and Milwaukee Light,
Heat & Traction Company indicates startling figures. After
providing a fair allowance for operating expenses and de-
preciation, the earnings of the Milwaukee-Watertown line
are about 3.6 per cent return on the tangible property, ex-
cluding any allowances for the development of the busi-
ness or accrued deficits in operation, and using the valu-
ation of the physical property as determined by the en-
gineering staff of the railroad commission. Under the
same conditions the earnings of the Milwaukee-Racine-
Kenosha line have not exceeded 3 per cent upon construc-
tion cost. The Milwaukee-St. Martins-East Troy line has
not ear