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BRINGING PUBLIC Of all the subjects that are diffi-
RELATIONS cult to make concrete and tangi-
WITHIN REACH ble, one of the worst is public re-
lations. This term has been applied to a very compli-
cated set of conditions, and it is as yet far from exact
definition. Like others vitally interested in the electric
railway industry, the editors of the ELECTRIC RAILWAY
JOURNAL have endeavored to vizualize the subject some-
how so that it could, as it were, be brought down out of
the clouds within reach from the ground. The natural
result of this endeavor has been the preparation of an
outline, at first without the idea of publication. It was
later considered, however, that others might find such
a compilation useful, and it is printed on page 386 in
this issue for convenience of reference. The outline at-
tempts to list answers to the “Why” and the “How” of
public relations. It is not put forth as a complete sylla-
bus but is tentative and suggestive only. In stating
that public relations need definition, we do not refer to
that friendly attitude or state of mind which is neces-
sary on both sides if relations between any two parties
are to be pleasant and profitable. That such a state
of mind must exist goes without saying. What we do
refer to are the factors which go to produce this atti-
tude. There is no more important study to which man-
agers can address themselves than to that of these fac-
tors. The basis of this study must be the truism that
no transactions can be carried on continuously that are
not profitable to both parties. The managers have then
two big tasks: to insure the twofold profitableness of
their business, and to convince the public of the exact
conditions surrounding this business.

The crisis in the steam railroad
IN THE PRESENT  strike brings to the forefront, of
STEAM CRISIS course, the very serious question
of what the public will do for its transportation in case
there should be a serious interruption of service on the
steam railroads next week. Among the substitutes,
that which promises to be the most useful in this emer-
gency are obviously the electric railway systems of the
country. The electric roads are by no means as ex-
tensive, measured in aggregate amount of track, as the
steam railroads, there being only about 46,000 miles of
electric railway track in the United States as com-
pared with some 387,000 miles of all kinds of steam
railroad track. The electric roads also cannot approach
the steam railroads, of course, in speed or weight of
trains. Nevertheless, during the past fifteen years,
many miles of electric railway track have been built
connecting the larger cities of the country, and it is
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very probable that in case of serious impairment to the
service of the steam railroads owing to strikes, the
electric roads can be of great assistance to the public
in the transportation of both passengers and freight.
It is in the north central states that the interurban
electric railway business has received its greatest
development. Thus, between Buffalo on the east and
St. Louis on the west, and between the Ohio River on
the south and the middle of Michigan and Wisconsin
on the north, there is a network of connecting electric
lines most of which are now doing considerable freight
business in standard freight cars, in addition to a very
large passenger business. In the Eastern states the
number of high-speed electric interurban lines which
have been built is not so large. Nevertheless, it is pos-
sible to travel from Washington, D. C., to Portland, Me.,
and beyond by electric cars, as well as practically all
the way across New York State, and most of these
electric railway companies in the East also do a freight
business, although not on so extensive a scale as those
in the central states. The traveling will be slower than
on the steam railroads in most cases, but there is no
doubt that the electric lines will be able to hcip out
greatly both in passengers and freight in case the na-
tion-wide strike occurs, not only in short distance travel,
as in carrying steam railroad commuters in the neigh-
borhood of the large cities to and from their business,
but even in through service to a considerable extent as
well.

EMPLOYEES The general public has little con-
BEHIND THE ception of the varied classes of
SCENES

employees, apart from those en-
gaged in the car service, who are required to carry on
the affairs of a large electric railway system. Occa-
sionally a group of linemen or trackmen is noticed
and now and then a glimpse is had of a few power plant
or substation employees, but the great body of patrons
sees little of any but uniformed men. A suggestion of
the large number of employees who work behind the
scenes, as it were, on a large urban system, is found
in the recently printed agreement of the Boston (Mass.)
Elevated Railway and the Amalgamated Association as
to wages and working conditions. Among these are no
less than fifty-two blacksmiths and horseshoers, twenty-
one blacksmiths’ helpers, five brass finishers, two har-
ness makers, ten masons, 103 machinists, thirty-four
outside carpenters, seventy-five painters, two plumbers,
four riggers, eight roofers, eight steamfitters, thirty-
one structural iron painters, forty wiremen, 216 wood-
workers, forty-nine armature room workers, two botler
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room engineers, sixty firemen, five hoisting engineers,
162 mechanics, eighty-three oilers, 183 carhouse repair-
men, 267 car cleaners, thirty-six switchboard operators,
twenty car shifters, seventy-eight power station men,
twelve stock room clerks and many other classified work-
men. Here are more than 1500 employees whose pay
ranges roughly between 20 and 41 cents per hour, the
great majority of whom the traveling public never rec-
ognizes as ¢n the electric railway payroll, but who, with
their dependents, represent a pretty substantial com-
munity. These figures do not show the actual per-
centage of what might be called non-transportation em-
ployees in the company’s service, who total approxi-
mately 4000 out of roughly 10,000 on the entire pay-
roll. It would be incorrect to say that for every motor-
man or conductor, guard or brakeman in the service
another employee is engaged in collateral or auxiliary
duties, but something like this expresses the relation-
ship between the blue uniform men and the other em-
ployees, in a rough sort of way. When occasion per-
mits, it is a good thing for a local public to be given

some idea of the other side of the organization from

that which is visible, as a means toward a better appre-
ciation of the magnitude of the problem which the
utility in question is trying to solve.

EDUCATING THE PUBLIC

The policy of this paper, in common with that of
most of the progressive railways, is strongly in favor
of publicity. Fresh evidences arise every day to indi-
cate the necessity for continuous and patient presenta-
tion of the street railways’ problems to the public.

A short while ago a street railway man was riding in
a city street car in company with a man who held an
official position of responsibility with a small savings
bank in the city. In the course of conversation, the
banker criticized the service of the company and ex-
pressed his belief that it should be obliged to purchase
more modern and comfortable cars than those in use
on the particular line on which they were riding. As
a matter of fact the cars were poor and fully deserved
the criticism. The service was about average, being
neither very good nor very bad, as urban traction
service goes.

The street railway man turned the conversation to
matters of more immediate concern from the viewpoint
of a banker and began to discuss the subject of invest-
ments. Within a few moments of his condemnation of
the obsolete cars, the banker was telling the other man
that his bank had refused to purchase a part of a new
issue of bonds which that particular electric railway
company had just attempted to float. The obvious rea-
sons for the bank’s attitude in this case was, of course,
that they were not satisfied that the loan would be a
safe one, despite the fact that the company in question
is both conservatively financed and efficiently managed.

Just how this banker, as an ordinary citizen and user
of the street cars, thought that the street railway could
buy new cars when the banks would not loan it new
funds for additions and betterments, is not clear.
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course the real fact was that he never stopped to con-
sider the railway’s problem in just that light. As a
man acquainted with business and financial matters, we
might expect him to know better. The question is that
when a man in that position does not understand nor
stop to consider the fundamental economic side of the
question, how can the average clerk, mechanic, laborer
and professional man be expected to appreciate it?

It seems clear that it is not only to the advantage of
the street railways that they should seek to make these
mutual problems more public, but that it is almost a
necessity for them to do so. As to whether the pub-
licity should take the form of paid advertisements in
the newspapers, notices in the cars, lectures to civic
associations or any other way, is a matter of local policy.
The broad underlying principle is that if the street
railway wants the public to deal reasonably and patiently
with it and to make allowances for its financial and
operating difficulties, it must at least make the public
acquainted with the fact that such difficulties exist and
that the fault is not wholly on the side of the company.

SHORT RIDES BY JITNEY

Within recent years organized labor, through its
leaders, has been closely studying the businesses from
which its members draw their livelihood. In most cases
this study has been prompted by a desire to ascertain
the most effective and destructive methods of waging
labor wars, and as advancing civilization develops new
methods they are pressed into service, just as the Euro-
pean antagonists utilize the latest discoveries of science
in their warfare on each other.

A case in point is described in an interview with an
official of an electric railway labor organization, as re-
ported in a Philadelphia newspaper recently, in which
a new plan of campaign, to be followed in prosecuting
the strike recently declared against the street railway
company in Harrisburg, Pa., is outlined. As a matter
of fact, this strike has been a failure. The cars are
running again on the regular schedule, and traffic is
approaching normal. The loss in travel now concerns
only those workers in industrial plants whose action can
be controlled through the channels of organized labor.
Such people have been patronizing the jitneys. The
interesting feature concerning the recent pronounce-
ment in the Harrisburg case relates not to the strike,
which the company has won, but to the prosecution of
a guerrilla warfare after the main issue has been
settled.

The labor union representative in this case an-
nounces that efforts will be directed to divert the
short haul rider because, as he states, this is the profit-
able portion of the business. As every operating
official knows, it is, moreover, the only portion of the
business which can be handled by the jitneys without
bankruptcy to themselves. On the other hand, organ-
ized labor is to encourage workmen to ride on the elec-
tric cars for long distances because, as is stated, the
larger the number of people who take the long, unprofit-
able rides, the more money the company will lose. It
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remains to be demonstrated, of course, how completely
will be the control which the affiliated labor organiza-
tions can exercise in carrying out such a plan of cam-
paign. It will require considerable instruction to
workmen to enable them to segregate the unprofitable
from the profitable rides. It is doubtful in most cases
also whether the men would take the trouble to differ-
entiate, even if they could.

At first glance, these tactics appear to contain a new
menace to the electric railway. In the long run, however,
we venture the prediction that education of this charac-
ter will be helpful. If the day laborer and the skilled me-
chanic can be educated to the point where they realize
what portion of the electric railway business is unprofit-
able, the information will become common property.
The labor unions will find that their campaign of
education has been a boomerang, for instead of hurting
the companies it will, in the long run, inure to their
lasting benefit.

SAVING POWER ON SMALL ROADS

If the papers presented at recent railway association
meetings may be considered as “the straws that show
which way the wind blows,” there is a rapidly increas-
ing tendency to use devices which promote the more in-
telligent use of equipment by motormen. Much has been
published in these columns and elsewhere dealing with
the theory underlying the use of such devices, and oper-
ating data representing the experience of a number of
roads have been presented. Possibly, a part at least of
what has been published has not been of much interest
to the men who actually “run the cars,” because of
the technical style in which it has been written. In an
article in this issue, William Arthur has stated the
fundanientals of energy saving in plain every-day
English. The advantages that arise both directly and
indirectly from the use of energy-saving methods are
pointed out, and the necessity for a fair basis for com-
paring the performances of the various motormen oper-
ating like cars in similar services is emphasized. He
has also formulated some simple rules for “power sav-
ing,” copies of which, placed in the hands of car crews,
might be made the basis of an energy-saving campaign.

Many small street railway systems cannot afford—or
at least feel that they cannot—the more elaborate and
satisfactory apparatus and the organization necessary to
secure the best results obtainable therewith. Published
reports indicate, however, that on elevated roads even
g0 simple a device as the coasting board may reduce the
energy consumption 5 or 10 per cent. While elevated
roads, with their fixed stopping points, afford better op-
portunities for the effective use of such devices than the
simall street railway, some saving on the latter might
be effected by the use of boards or some other cheap and
simple device. If boards are used it would not, of course,
be necessary to locate one at every stopping point, but
locations should be made at down-grade sections of
track and at points where stops are frequently made.
For such a device the cost in maintenance would be
low, and the close personal contact between motormen
and their superior officers, the absence of extremely
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heavy rush-hour traffic, and the easy schedules usually
maintained on small systems would tend to make the
saving, expressed in percentages, comparable with those
obtained on elevated roads.

There is no doubt of the widespread existence of
energy-saving opportunities on large and small roads
alike. The seizing of these depends upon intelligent co-
operation between the men on the platform and the men
in the office. The latter must furnish the former with
the knowledge and the incentive to expend the electrical
energy produced or purchased by the company with the
same care that he spends his own cash.

RECONCILING WHEEL AND RAIL CONTOURS

An inconspicuous statement of fact in the report of
the work done by the Engineering Association commit-
tee on standards at the recent meeting in New York
City, when considering the proposed revised standards
for wheel tread and flange contours, showed that this
committee appreciates the necessity of the joint action
of the equipment and the way committees in arriving at
a standard wheel contour. Wear on both the wheel and
the rail is dependent absolutely on the line of rolling
contact, and if the maximum wear life is to be obtained
{rom both, it is very necessary that the line of contact
between the wheel and the rail provide as nearly as pos-
sible a full tread bearing particularly in street railway
service. The standards committee therefore is to be
commended for requiring that the differences between
the equipment committee and the way committee re-
garding wheel tread contours and rail head contours be
reconciled.

The recent article by R. C. Cram on curved heads
for grooved-girder rails in Brooklyn, N. Y., undeniably
showed that the rate of rail head and wheel tread wear
was increased by load concentration. To remedy this
difficulty, he proposed a curved-head rail, which would
provide a full wheel tread line of contact on average
worn wheels. Such a move solves the problem so far as
grooved-girder rail is concerned, but the application of
a curved head on a plain girder or T-rail produces an
unbalanced section, and obviates one of the greatest ad-
vantages of this type of rail, namely, that it is a sym-
metrical section thus making either side the gage side.

C. H. Clark, engineer maintenance of way Cleveland
(Ohio) Railway, has been able, however, to provide a
tull line of contact between the wheel and the plain gir-
der rail by tilting the axis of the rails inward until they
are practically at right angles to the wheel tread slope.
No particular difficulty was experienced in tilting the
rail at this angle because Mr. Clark builds his track on
steel ties and arranges with the manufacturers of these
to bend the ends so that they will tilt the rail at the
correct angle to the wheel. Some of this tilted-rail track
has now been in service more than a year, and from
the beginning of service, the area of wheel and rail
wear indicated that a full line of contact was being ob-
tained. The method employed in Cleveland and the one
suggested by Mr. Cram show that the way engineers
appreciate the value of a full line of contact between the
wheel and the rail.
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Improvement of Public Relations

Outline of Some of the More Important
Methods of Bettering the Relations Between

the Railway Company and

URING the last few years electric railway com-

panies have been paying a great deal of atten-
tion to methods of improving their relations with
the public which they serve, and many articles have
been written on the subject. To aid in the study
of this subject the following outline has been pre-
pared of the objects of establishing good public re-
lations and of some of the methods by which this
result can be accomplished.

OBJECTS OF ESTABLISHING GOOD
PUBLIC RELATIONS

(A) To zecure the maximum patronage.

(B) To secure good treatment and popular sup-

port:

(I) When questions of fare incrcases or service
changes arise.

(1) When questions of franchise extensions or
alteration of franchise conditions arise.

(II11) When labor difficulties confront the com-
pany.

(IV) When accident cases are being tried by
Jury.

(V) When competition of any kind threatens.

(VI) When diseriminating taxation is imposed.

METHODS OF ESTABLISHING GOOD
PUBLIC RELATIONS

(A) By giving as good service as the rate of fare
warrants.

(B) By having a clean internal corporate history
as regards finances and relations with labor.

(C) By convincing a large majority of the public
that this is the case.

(D) By having the city or a considerable number
of the citizens interested financially in the en-
terprise.

(A) A company tends to give as good service as
the rate of fare warrants:

(I) Through having the franchise conditions
fair to the company: ’

(a) By having a long-term or indeterminate
franchise.

(b) By reducing the burdens under the fran-
chise which are not directly reflected in serv-
ice (such as pavement charges, excessive
taxes, etc.).

(¢) By providing an extra fare zone for very
long distance riders or possibly charging for
transfers.

the Public
(I1) Through introducing all possible economies
in the service, compatible with good service:
(a) By studying the practice of other com-
panies and applying the lessons thus learned
where suited to the case.
(b) By employing competent engineers and
transportation officials, yet not letting ad-
ministration expenses become excessive.

(111) Through providing attractive, comfortable
and sanitary cars and equipment and safety
features for the protection of passengers:

(a) By maintaining a high standard of main-
tenance for track, cars and other equipment,
so that breakdowns are infrequent and cars
are always clean.

(b) By purchasing new equipment as a sub-
stitute for old equipment when conditions
warrant.

(¢) By paying regard in new and old equip-
ment to the features that directly affect the
publie, like comfortable seats, good heating,
lighting and ventilation, attractive exterior
and interior finish, adequate and neat car de-
signs, easy riding track, tasteful overhead
work and buildings.

(d) By the adoption of inclosed platforms and
other approved safety devices.

(1V) Through providing competent and cour-
teous train crews:

(a) By paying a fair wage and requiring only
reasonable hours.

(b) By exercising care in the selection and
training of employees.

(¢) By employing superintendents who will
administer discipline impartially but sym-
pathetically so as to stimulate loyalty in the
force.

(d) By special instruction on the subject of
neatness and courtesy to old and new men.

(e) By having the company officials set ex-
amples of neatness and courtesy for the men.

(f) By interesting the employees in the finan-
cial results of the enterprise:

(1) By adopting a bonus scheme based on indi-
vidual performance.

(2) By basing the wage rate on the gross or
net receipts.

(g) By conducting welfare work:

(1) By club rooms, reading rooms, restaurants,
ete.

(2) By pensions for superannuated employees.

(3) By mutual benefit associations.

(4) By co-operative buying.

(5) By presents to the men at Christmas or
other stated occasions.
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(V) Through fulfilling other obligations, ex-
pressed or implied, that the company owes to
the public, such as in the matter of:

(a) Suitable operating schedules.

(b) Maintenance of paving.

(¢) Willing settlement of just damage claims.

(d) Prompt payment of taxes.

(B) A company can have a clean internal cor-
porate history as regards finances and relations
with labor:

(I) Through publishing adequate reports for
stockholders:

(a) By giving detailed financial statements, in
comparative form so as to make examination
of old reports unnecessary.

(b) By neglecting the whims of individual
auditors and using the official classification
so as to permit of ready intercompany com-
parisons.

(¢) By avoiding such meaningless expressions
as: “The property has been well maintained
during the year.”

(d) By informing the stockholders as to any
unusual actions of the board of directors and
in general giving them, besides the annual
reports, enlightening communications during
the year on matters affecting the company.

(II) Through avoiding even the suspicion of
secret deals with politicians:

(a) By explaining fully to the stockholders all
unusual financial items.

(b) By insisting that the public be admitted
to franchise and similar hearings.

(¢) By appealing to the public directly in case
the city council declines to act in such im-
provements as skip-stops, rerouting of cars,
near-side or far-side stops, ete.

(IIT) Through establishing adequate deprecia-
tion accounts:

(a) By determining through competent au-
thority the depreciable life of the items of
property.

(b) By maintaining a property ledger showing
a continuous inventory with a complete de-

[ preciation record.

(e) By co-operating with regulatory bodies in
formulating official rules for depreciation ac-
counting and following them when issued.

(IV) Through paying the employees fair wages
and treating them fairly and liberally along
welfare lines, as explained under A IV.

(C) A company can convince a large majority
of its public in regard to its clean history:

(I) Through a proper method of newspaper pub-
licity:

(a) By having a publicity agent or a desig-
nated official in direct charge of press rela-
tions.

(b) By voluntarily furnishing the newspapers
through such an official with financial, oper-
ating and general data of interest to the
public.

(¢) By giving reporters an opportunity to in-
spect improvements, new equipment, etc.,
and furnishing them with complete facts in
regard thereto.

(d) By giving reporters prompt and explicit
information on points which they themselves
raise,

(e) By having occasional articles written by
company officials on matters about which the
newspapers desire full information.

(f) By publishing occasionaladvertisementson:
(1) Questions before the public.

(2) Problems in the industry.

(3) Announcements of fare
changes, new service, etc.

and schedule

(1) Through having the leading officials promi-
nent in local affairs as a result of:
(a) Active membership in civic associations
and town improvement organizations.
(b) Co-operation with the local board of trade.
(¢) Membership in social clubs.

(I11) Through having its officials recognized as
men on whose word the public can rely, as a
result of :

(a) Frank explanations of company policies.

(b) Honest criticisms of and efforts to avoid
corporate evils.

(c) Refusal to act under cover at any time.

(d) Insistence upon the rigorous keeping of
all promises to the employees and the public.

(IV) Through treating the complaints of the
public courteously:

(a) By having a definite and tactful officer of
the company to handle complaints.

(b) By giving him ample authority to settle
minor complaints and full information for
overcoming unjust complaints.

(¢) By having him arrange in the case of ma-
jor complaints a direct approach without de-
lay to the responsible higher official.

(d) By instilling in this higher official a sense
of his duty in standing ready to serve imme-
diately in such cases.

(e) By having complaints solicited by news-
paper, placard or Dbillboard advertising,
house-to-house canvasses or car canvasses,
and having them adjusted promptly wher-
ever possible.

(D) A company can have a considerable number
of the citizens interested financially in the en-
terprise:

(I) By encouraging local investment in its se-
curities:

(a) By making some of its securities readily
available to the local public through the com-
pany’s own offices or through local banks.

(b) By issuing the securities in small denomi-
nations.

(¢) By permitting the purchase of the securi-
ties on a partial-payment basis.

(II) By having a profit-sharing agreement with
the city.
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Signals on the

Scranton & Binghamton

Railway System

Performance Records Show
That This Road’s Signal Sys-
tem, Which Is Used To Direct
Train Movements as Well as to
Protect Them, Provides a High
Degree of Reliability, the Aver-
age Number of Causes of Inter-
ruption being One in 37,000
Signal Movements.
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SCRANTON & BINGHAMTON SIGNALS—INTERMEDIATE SIGNAL

INCE the Scranton & Binghamton Railway de-

veloped its method of operation by signal indica-

tion, as described in the ELECTRIC RAILWAY

JoURNAL for Oct. 3, 1914, the degree of success
accompanying the operation of its signal system has
been subject to much discussion, owing to the use of sig-
nals for the direction of trains as well as for their pro-
tection. In the accompanying paragraphs there is pub-
lished a complete record of the signal performance
cxtending over six months, including last winter.
This shows that the signals have behaved in a thorough-
ly normal manner, an average of twelve out of 3000
trains operated being delayed during the course of a
month because of the safeguards imposed by the signals.
The average delay from this cause was three minutes
per train.

As might be expected in an installation where so
many movements are made, there have been false-clear
indications, one of them appearing during the period
covered by the record herein published. Yet in no case
has any such failure been accompanied by circumstances
that made a collision a possibility.

This disposes of the argument that, under this
method of operation, a false-clear indication would be
certain to result disastrously if the train movements
were not controlled primarily by train orders. As a
matter of fact, in no case has a false-clear indication
caused a train even to enter an occupied block, but in
every instance thus far the failure has been immedi-
ately caught by some employee who observed the im-
‘proper position of the semaphore at the end of the block
as the train left it.

During the period covered by the records the rail-
way’s schedule called for a thirty-minute service in each
direction from Scranton to Brookside, which includes
about 8 miles of signaled territory, while on the rest
of the signaled road the service was hourly. The road
and its signal system are in operation for twenty-one
hours each week-day and for twenty hours each Sunday.

The signaled territory under consideration covers 22.8
miles of single track divided into eighteen blocks. Each
block is arranged to include the track between a pair
of passing sidings, the latter being located at intervals
of about 1 mile. The home signals at each siding are
of the semaphore type, and two intermediate signals
of the light type are installed at about the center of
the block. In general, the signal arrangement is that
of the Union Switch & Signal Company’s T. D. B. sys-
tem with the exception that “direction indicators’ have
been added. The latter device is a normally unlighted,
or dark, single-lens light signal mounted on a pole a
short distance beyond each semaphore signal governing
entrance into a block. When a train enters the block
this signal will display a white light if (a) the direc-
tion controlling relays have established the proper
direction of traffic for the movement of this train and
(b) the semaphore signal in the rear of this train has
gone to the stop position.

Motormen, therefore, are required to obtain the indi-
cation of a clear semaphore signal to enter a block, and
they must have a lighted direction indicator to proceed
through the block to the intermediate signal. Only
one of the two direction indicators for a block can be
lighted at any one time. If a train should enter one
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end of a block simultaneously with another train at the
opposite end, one of the two would be prevented from
running into the block as far as the intermediate sig-
nals before being stopped, as would be the case with a
standard signal arrangement.

Trains are permitted to advance meeting points on
the authority of a clear home signal supplemented by
the direction indicator and are required to wait at a
stop signal for a period of time sufficient to allow an
opposing train to get through the block, after which, if
the signal remains at stop, the waiting train may flag
itself to the next home signal in advance. In case of
an extended interruption, the trains are moved by. time
card and train orders issued from the operating office
at about the center of the line, this office being con-
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The data given in Table I cover a six-month period
beginning with September, 1915. 'The record for that
month, it may be said, was an unusually unfortunate
one. In practically every case of deranged signals a
considerable time elapsed between the occurrence of the
interruption and the restoration of the normal operation
of the signals, and to this may be ascribed the larger
number of interrupted signal movements which appear
in the table for this period.

During the month there were six interruptions, of
which one was due to the grounding of the signal mains
because a broken lighting wire connected them to a
telephone line. This occurred at night, and some time
elapsed before the cross was located and repaired. An-
other of the interruptions was due to lightning, which

SCRANTON

nected by telephone to the various points along the line.
The feature of the operating methods, therefore, is not
the elimination of the dispatcher—for whom an equiva-
lent is provided in cases of emergency—but rather the
advancement of meeting points under clear signals. A
great many delays are thus eliminated.

RECORD OF INTERRUPTIONS

The record of “causes of signal interruptions,” which
is shown in the accompanying table, averages one cause
of signal interruption to 37,000 signal movements, or
three and one-third causes of interruption per month.
A cause of signal interruption, it may be said here, is
defined by the railway company as a derangement of
the signal system in which one or more signals fail to
give the proper indication. This should be differenti-
ated from the “interrupted signal movements,” result-
ing from causes of signal interruptions. One cause of
interruption for one signal, if it is not promptly reme-
died, may produce a large number of interrupted signal
movements, the record of the latter showing operating
conditions, while the former covers only signal line,
apparatus, track and maintenance conditions. Thus, in
February, 1916, four causes of signal interruptions re-
sulted in sixteen interrupted signal movements, delay-
ing eight trains for twenty-six minutes. A little con-
sideration will show that this information does not give
the number of times that trains passed deranged sig-
nals, as those data were not considered essential for the
purpose of securing an operating and signal efficiency
record. A signal failure is considered only as the action
of a signal in which a false-clear indication is given.

& BINGHAMTON SIGNALS—HOME SIGNAL AT PASSING S1DING

blew a high-tension fuse and affected a number of
signals. A third interruption, which affected one sig-
nal for forty-five minutes, was caused by high voltage
at the power house, which so affected a semaphore signal
just starting to clear that a motor circuit controller was
broken, and the signal failed to make the movement to
the clear position.

During September, also, one power failure occurred,
this being caused by a badly worn dog in a power-
house circuit breaker which allowed the circuit breaker
to open the primary power circuit, affecting all signals
until repairs were made. Another of the interruptions
was brought about by a short-circuited track section,
which put one block out of commission for about four
hours. This was caused by a track laborer, who, in
driving a staple, so bent it as to cross certain power and

TABLE I-—SIGNAL OPERATING "RECORD—SCRANTON & BINGHAMTON
RAILWAY

Sep- Oc- Novem- De- Jan- Feb-

tember tober ber cember uary ruary

1915 1915 1915 1915 1916 1916
Signal  move-

ments ..... 124,429 125,919 129,000 123,054 122,399 114,946
Causes of sig-
nal interrup-

tions vs:a 6 3 0 2 5 1

Signal failures 1 - - — - -
Interrupted sig-
nal move-

ments...... 217 36 0 9 B9 16
Trains oper -

ated ....... 3,273 3,370 3,168 3.276 3,259 3,060

Trains delayed 36 14 4 12

Total minutes

delay ...... 82 16 0 S 51 26
Signalt move-
ments per in-

terrupgon .. 20,738 41,973 - 61,527 24,479 28,736
Train tm ove-
er

g!.i?nsstog. e 91 241 - 819 272 382
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SCRANTON & BINGHAMTON SIGNALS—HOME SIGNAL WITH
DIRECTION INDICATOR TWO POLES 1IN ADVANCE

track circuit cables. The sixth interruption for the
month was caused by blasting in a quarry near the line,
flying stones breaking the 2200-volt signal main and
shutting down the signals until the line was coupled up.

RESULTS oF BAD RAIL CONDITIONS

During the month of September, also, there appeared
a false-clear indication. It was caused by bad track
conditions at a point where the railway runs at one side
of a turnpike. Here, the low rail was covered for some
distance with dirt that evidently had been thrown by
an automobile running close beside the rail. This prac-
tically insulated one of the rails from the car, prevent-
ing shunting, and the block cleared while a train was
stopped on this section of rail. The improper action of
one of the signals was reported by the motorman, but
as a matter of fact passing cars cleared the rail of most
of the dirt and corrected the condition, the trackmen
completing the cleaning. This signal failure, it may be
said, was the only one to occur during the six months
of operation under consideration here, during which
time there were 739,747 signal movements.

The difficulty of keeping the surface of the rail clean
in those sections of track which lie alongside the
turnpike mentioned was in evidence also during the
month of October, when two signal interruptions oc-
curred on successive days because of bad rail conditions.
At that time the turnpike had been heavily oiled to lay
the dust, and the mixture of oil and dust was carried by
wagon wheels onto the track at a crossing, thus insulat-
ing the rails from the car wheels at two points. In
the case of one signal interruption, a car using power
over a crossing upset the balance of current flow be-
tween the two rails and blew the fuse on the track side
of the relay at the nearest signal. The other interrup-
tion, primarily due to this cause, was brought about
by the fact that the partly-insulated rails caused an
abnormal number of partial movements of a semaphore
signal with such rapidity as to cause injury to certain
contacts. This left the signal in stop position and pre-
vented it from clearing until repaired. Neither inter-
ruption involved any great waste of time in the actual
clearance of the difficulty, but in each case there was
some delay in getting word of the difficulty to the signal
maintainer. This resulted in one interruption causing
a shutdown of the signal for about two and one-half
hours, and in the other case forty-five minutes.
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The third interruption that occurred during the month
of October resulted in a similar effect on a signal, and
was caused by a car moving slowly in a certain portion
of a block under conditions such that a large number
of partial track relay movements were produced. Sub-
sequently, improvements were made in the motor circuit
controller so that it would be better able to stand the
strains. After a time test of this improvement, all of
the signals had their controllers changed, and interrup-
tions from this cause ceased.

During the month of November there were no inter-
ruptions or failures of the signal system, the operation
being 100 per cent perfect. In December, however,
there were two interruptions, one being caused by poor
contacts in a control mechanism, and the other by a flaw
in the metal of a brake stud which, by repeated ab-
normal movements of the signal mechanism, broke a
pin that fastened a gear to its shaft and prevented the
signal from clearing. The latter interruption lasted
two hours, but since only one signal was affected the
number of interrupted signal movements was small.

During the month of January, 1916, five interruptions
took place. Two of them were due to trouble with the
signal lines, one being a break in the 2200-volt main
and the other being due to a short-circuit of a control
wire with a 600-volt feeder, burning out the lamps in
an intermediate light signal as well as a relay. During
this month, also, there were two failures of one relay,

which gave trouble intermittently for several days and’

which had to be replaced. The difficulty was found to
be due to badly worn back contacts in the relay. Inter-
mittent trouble also developed in one of the insulated
track joints. This was traced to original but unnoticed
faulty assembling, which brought about intermittent
short-circuiting at the joint.

During the month of February two of the interrup-
tions were due to snow and ice on the rail. This caused
abnormally frequent movements at two signals and broke

SCRANTON & BINGHAMTON SIGNALS—VOLTAGE REGULATOR IN
POWER HOUSE
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SCRANTON & BINGHAMTON SIGNALS—SWITCH INDICATOR AT
OUTLYING PASSING SIDING

certain connections in the signal mechanisms, thereby
preventing them from clearing. The other two inter-
ruptions during February were due to wrong connec-
tions made by a lineman in repairing broken line wires.

From the foregoing detailed account of the signal
interruptions it will be seen that of the twenty inter-
ruptions that occurred during the period under consid-
eration four were chargeable to the line department.
The signal department is charged with eight, of which
some might have been prevented while others could not
have been avoided. Two interruptions were chargeable
to the power department, and one each was due re-
spectively to unavoidable causes and defective materials.
Two interruptions were caused by defective track cir-
cuits and two to bad track, the latter condition being
responsible also for the one signal failure that occurred.

VOLTAGE REGULATION

Reference was made in one of the preceding para-
graphs to the use of a voltage regulator. This device
was introduced for the signal system because of the fact
that the railway company’s power house, which sup-
plies both lighting and railway power, is subject to
violent fluctuations of load that make it difficult to main-
tain an even voltage. In consequence, the 2200-volt
signal mains are fed through a regulating transformer,
as shown in one of the accompanying illustrations, the
secondary coil being shifted in accordance with the
direction of rotation of a small motor mounted above
the machine and operated by the current flow induced
by changes in the primary voltage. The device has been
in operation for a number of months, and it maintains
the voltage of the signal mains practically constant at
all times, the maximum variation being between 108V
and 111% volts.

The primary object for the installation of this regu-
lator was to obtain more constant voltage on the 2200-
volt line. Prior to the installation of the regulator, the
variable load on the generators caused such wide varia-
tion in the voltage across the terminals of the lamps in
the light signals as to decrease their visibility on the
low voltage, and to decrease the life of the lamps
on the high voltage. With the installation of this regu-
lator it was possible materially to increase the sensi-
tiveness of the track circuits to the presence of a high
resistance shunt, such as would be encountered when a
car passed over particles of dirt on the rails or when the
car ran over a stretch of rusty rail.
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Prior to the installation of the regulator, the track
circuits were adjusted for satisfactory operation of the
relays on the lowest potential on the signal mains. The
relays, of course, were considerably over-energized when
the potential on the signal mains assumed its highest
value. Naturally, even though the shunting was suf-
ficient on the lower value of potential, the relays would
be more difficult to shunt on the higher potential. By a
combination of circumstances, a car on a track circuit
which had considerable dirt on the rails resulted in the
one signal failure described above. The relays on the
lower potentials were sufficiently sensitive to shunt even
with some dirt on the rail so that it may be said that
this voltage variation has been the one cause of signal
failure since the signals were installed, aside from the
track conditions to which reference has previously been
made. Naturally, since the regulator has been installed,
all of these difficulties have disappeared.

SIGNAL LAMP RENEWALS

In the territory protected by block signals there are
thirty-six semaphore signals and thirty-six intermedi-
ate signals of the light type. Each of the semaphore
signals is equipped with two lamps in multiple, making
a total of seventy-two lamps for the semaphore signals.
The light signals have two separate lights, one red and
one green, and as each one has two lamps in multiple
there are 144 lamps for the intermediate signals. Near
the entrance to each block, also, there is installed the di-
rection indicator, which is equipped with two lamps, thus
adding seventy-two more lights, and this gives a total
of 288 lamps on the block-signaled territory.

This number of lamps involves somewhat less than
9000 lamp days during the course of a month, and the
average number of lamp burnouts per month during the
period under consideration was two and two-thirds. Of
course, this figure includes all burnouts whether or not
they were the cause of signal interruptions. As a mat-
ter of fact, none of the signal interruptions during the
period under consideration was due to this cause.

MAINTENANCE ORGANIZATION

The signals are maintained by a signal supervisor,
who devotes only part of his time to this work, as he has
charge also of the crossing bells, power wiring, repairs
to motors and wiring about machines that are used in
connection with the railway company’s general lighting
and power business. Reporting to the supervisor is a
repair man who looks after crossing bells, passenger
station lighting and light repairs to the overhead con-
struction and trolley wire, and although he is really a
lineman he devotes a part of his time to the signal main-
tenance and repairs. Whenever heavy work is required
on the signals the line gang is called upon, this being
a construction gang that is engaged in erecting over-
head construction for the extensions of the road which
are now being built.

Operation on the Scranton & Binghamton Railway is
in charge of R. W. Day, general manager; R. L. Koehler,
general superintendent; J. C. Meixell, superintendent
of transportation; W. R. Hornberger, signal supervisor,
being directly responsible for the operation of the sig-
nal system.

In the first three months of 1916 there were in Los
Angeles, according to the traffic bureau of the police
department, 1840 vehicle collisions, in 1224 of which it
is charged that the drivers were guilty of an infraction
of some traffic ordinance. There were 389 injuries re-
ported from these accidents, among which were 126
serious injuries and twenty-two deaths. In accidents
involving pedestrians their own negligence was respon-
sible for 50 per cent of the injuries received.
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The Present and Future
Development of Interurban Railways

By F. W. DOOLITTLE
Consulting Engineer, New York, and Formerly Director of the Bureau of Fare Research
American Electric Railway Association

N the development of pub-
A lic utilities it is hard to
find an instance where any:
project, so valuable to the
community served and in gen-
eral so well conceived and
construeted under such appar-
ently favorable circumstances
as the interurban railway, has
resulted in so many cases so

factory.

Although electric interurban railways
are of great economic importance to the
communities which they serve, their
financial returns have not been satis-
The author of this article
analyzes the factors which have caused
failure in the past and outlines condi-
tions under which better results may be
expected in the future.

operators to extend lines into
the less well settled parts of
cities and eventually into
suburbs. Later developments
have indicated that many of
these extensions were unwar-
ranted and that they have re-
mained until the present bur-
dens on other and more prof-
itable lines.

Beginning in the late nine-

disastrously to those who
have engaged therein. In
any new work there must be cases where human fore-
sight is defective and where the future fails to develop
the promises of the early years, but the distressing
frequency with which the foreclosures and reorganiza-
tions with the accompanving shrinkage of investment
have occurred in the history of electric interurban rail-
ways indicates that the early investors were unusually
optimistic and not sufficiently aware of the hazards of
their undertakings. In view of this situation it will be
of interest to examine the facts as to the economic
status of the interurban railway and its history from
the standpoint of a commercial enterprise.

The primary purpose of the electric interurban rail-
way is to provide transportation for people and for
commodities and not to serve as an agency to develop
communities. In so far as the development of com-
munities may be accompanied by an increase of traffic
sufficient to warrant the years of unremunerative opera-
tion, a private company is justified in devoting its funds
to this purpose, but to project lines on the basis of
community development alone is to doom the enterprise
to failure and to make more difficult the securing of
funds for legitimate railway purposes. It is probable
that in no other respect were the early projectors of
interurban railways so frequently led astray by their
optimism as in connection with their estimates of prob-
able future business. Unquestionably, the electric in-
terurban has done much to develop communities but the
process has in general been accompanied by such con-
ditions as have made the results less satisfactory from
a financial basis than investors had a right to antici-
pate, with the unfortunate result that private capital
has lately looked with less favor on such investments.

GREATEST DEVELOPMENT FROM 1898 To 1906

The history of electric traction,* so far as interurban
railways are concerned, may be divided roughly into
three parts. From 1888 to 1897 may be termed the
preparatory period as during these years experiments
in the application of electricity to street railways dis-
closed the many advantages which this form of motive
power had over animal traction and the very promising,
though short-lived systems of propulsion by cable. The
advantages of electric power encouraged street railway

ties, for convenience let us
say 1898, many lines were projected and built, first as
continuations of suburban lines and later as independ-
ent projects to connect larger centers of population with
outlying villages and with cities of larger size at some
distance. This movement continued, and a considerable
amount of mileage was constructed up to and including
1906. The financial difficulties of 1907 brought to a
close the second period which may be termed that of
development, and from that time to the present a very
small amount of electric interurban mileage has been
projected and built.

While the financial depression beginning late in the
yvear 1907 would have restricted the development of in-
terurban railways, it is evident that other causes have
been effective deterrents, inasmuch as the recovery in
other lines of industry was accomplished within about
two years. In 1912 and at the present time business
conditions have been excellent for the development of
new enterprises, but it appears that interurban rail-
ways have not enjoyed the prosperity of other lines of
commercial activity. The explanation undoubtedly lies
in the fact that many electric interurban railways have
not justified the anticipation of their projectors.

STIMULUS GIVEN BY PROGRESS IN ELECTRICAL DESIGN

One of the principal causes of the rapid growth of
interurban railways in the decade preceding 1907 was
the possibility of high-speed operation brought about
through the invention and perfection of the transmis-
sion of high voltage current, together with the develop-
ment of the rotary converter and improved transform-
ers. The progress in the art of transmission and appli-
cation of electric power was rapid and held out great
promise of providing a satisfactory and economical
source of power. Unquestionably the later developments
have justified many of the claims which electrical men
have at any time made for their apparatus, but the
advantages derived from the perfection of the trans-
mission and application of electric current were allowed
to outweigh certain of the handicaps to be experienced

*For a brief but very interesting historical sketch of trans-
portation, from its earliest recorded forms to the modern high-
speed_electric interurban railway, see address by Chas. T. Henry,
president Indianapolis & Cincinnati Traction Company, 1911, Proc.
A. E. R. A, Page 220.
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by new lines. Funds for the projection of interurbans
were obtained through directing attention to the devel-
opment of the art rather than to the development of
traffic or the difficulties thereof.

It would be interesting and instructive to trace the
growth in mileage of electric interurban railways were
accurate data available for the purpose. Prior to 1912
the United States Census contained no specific figures
of interurban development, but data disclosed in that
year indicate that slightly more than 16,000 miles out
of 41,000 operating in the United States were to be
classed as interurban lines. Of this mileage nearly one-
half lies in the east north central division, which con-
tains the states of Ohio, Indiana, Illinois, Michigan and
Wiseonsin; Ohio leading with more than 2700 miles.
The accompanying table gives the mileage reported in
1912 census, together with the rank of the several states
and division.

THE AVAILABLE STATISTICS ANALYZED

While not conclusive it is at least important to note
that of the 7800 revenue cars other than ‘passenger cars
in service in 1912, nearly 75 per cent were in service in
1907 and only 14 per cent in 1902. In a general way
this locates the period of growth of interurban rail-
ways in the five years preceding 1907, although the
movement continued into the two following years. The
revenue car-hours operated in these years is also sig-

INTERURBAN TRACKAGE
1912 Census

PPer Cent
Eolt' All
clectric
. - Railway
To(t}eographlc Division Rank Track Rank
Zil 00c o osin oo aonoGoo D o o e 39.9 di:
1 60.9 1
Pacific ...................... % :‘éé .’,;
New England ................ il 26.2 A
South) Atlantic ... .eepm . wan ous 5 28.9 1)
West North Central. .. [ 26.5 6
Mountain ©.ch:sasnes i 33.6 4
West South Central. .. 8 23.4 8
East South Central......:..... 9 12,5 9
State
Ohio v 2,747 i 67.5 4
Indiana ¢ A5TTT 2 q7. 2 2
New York... 6T 3 Zal 21
Pennsylvania . LBTA 4 38.2 19
BIIANOIS o vieiie o s e s 0 s som = e e iite 6 0 8 1,343 5 13.0 16
California .................... 1,095 6 42.0 17
Michigan ..... 5 Hadl T 60.5 6
Massachusetts . 796 8 26.4 28
Washington ... 128 9 41.3 18
OWA s oo ms sia s W @e s & s Bamanies 127 10 53.1 9
EWISCONSIN .o vvvvomie e waoie s 414 11 51.4 10
Oregon ..... 301 12 55.3 7
Maine .... 273 13 50.9 11
New Jersey - 268 14 20.3 31
BV st TVirginta cc cimsmmnes 257 15 63.5 5
EHEER 0000 20000 a e 0 nnes oo e 243 16 53.8 8
Maryland 234 17 33.7 23
TEXAS oo 200 18 27.9 25
Connecticut : 174 19 17.4 32
EOIOTAAO) . . -3t 50 s e 5 ) e B 134 20 28.6 24
Virginia ......c.ccoeeneoconan 21 23.5 30
Kentucky ........ 22 25.7 29
Oklahoma ....... 23 43.1 15
New Hampshire .. 24 43.3 14
South Carolina 25 44.4 13
TOREIR b SO SR R A P Sy 90 26 245 29
NLISSOULT v e vc - nencasisnesnas §3 24 8.3 39
HAaHO s vrsmimsswsmanmpvewsas 69 28 A 1
(ECOTEIAN o s o0 alies 6 w20 o iai e o mimt a om0 65 29 14.8 33
North Carolina ....ssee-mswcas 52 30 27.4 27
INTIDTIESOUA. 1o e < incioieiaie mi o moieim ams 39 31 .0 43
Vermont 28 32 27.5 26
Tennessee 28 33 7.5 42
Nebraska 26 34 10.5 36
PATTIZONA - oo oo 6060581 6 608 5 04 5151 = 9 17 35 37.7 20
Florida .......ooveieninaeennn 15 26 9.1 38
T,0UISIANA. . . ooosssasimsmsinense 14 ‘§ 0 4.7 4:1)
Wyoming ...... 11 -)1‘3 48.0 12
Rhode Island .... 11 39 2.8 4§
DelaWware ....cocovcoeaossonnns 14l 40 12.0 35
ISSISSIPPE cvvvveveerrennennns 9 41 7.8 41
DOl S ]
8 43 il 40
Montana .......
North Dakota ..... 4 14 13.8 34
New Mexico 1t 45 10.+4 31
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nificant, there having been 92 per cent as many car-
hours made by express and freight cars in 1907 as in
1912, and but 16 per cent as many in 1902 as in 1912,
indicating an increase of about 500 per cent in the first
five years of the decade and an increase of only about
9 per cent in the last five years. In 1907 the freight
revenue of electric roads was five times as great as in
1912, but from 1907 to 1912 the revenue did not double.

It is difficult to get comparable figures from the vari-
ous reports of the State commissions. The Illinois Rail-
road & Warehouse Commission reports miles of line
constructed by years since 1900. The maximum amount
of construction was in 1906, and is reported as 168
miles. This is 20 per cent of the total construction of
847 miles in the years 1900 to 1914 inclusive. In the
three years 1904 to 1906, inclusive, 392 miles or 47 per
cent of the total for fifteen years were reported. The
Public Utilities Commission of Ohio reports total miles
constructed from 1908 to 1915, inclusive, as 364, of
which 216, or 60 per cent, were built in 1908 and 1909.

One of the serious difficulties in a study of interurban
electric railway statistics lies in the fact that it is
difficult to define with accuracy and to distinguish be-
tween urban, suburban and interurban railways. A
considerable portion of the mileage of certain inter-
urban railways, particularly those in the more densely
settled part of the United States, lies in political sub-
divisions which, while termed town or township organi-
zations, are quite comparable to the villages and other
incorporated municipal divisions of the Western Gtates.
Another difficulty is met in connection with the mileage
of interurban railways lying within the corporate limits
of the various municipalities served. Further, it is
not always clear on what basis an electrified division
of a steam railroad is to be considered. A part of the
lines of the Long Island Railroad Company lying in the
Borough of Queens has a traffic very similar to that of
New York, Westchester & Boston and of the San Fran-
cisco-Oakland Terminal Railway. The latter is gen-
erally classed as an interurban electric railway. The
Westchester is in many respects a suburban electric
railway, although it serves to connect several cities of
considerable size with New York. The electrified divi-
sion of the Long Island Railroad is not usually con-
sidered to be an interurban railway, although the differ-
ence between it and some others which are so classified
is not obvious. In the general use of the term it is
probable that the classification “interurban” is asso-
ciated with an electric railway system such as the Illi-
nois Traction or the Pacific Electric Systems or those
systems in Indiana and Ohio which, though having less
mileage, are nevertheless typical interurban develop-
ments. A road such as the Bay State Street Railway
Company is an interesting variant. It has resulted
from the consolidation of a large number of small urban
systems in adjacent communities.

Due to these variations in type, accurate and con-
sistent definitions are difficult, but for the present pur-
poses the following will be considered as essential and
characteristic features of the electric interurban rail-
way. Car mileage is made chiefly outside of city limits.
The lines serve in general more than one primary cen-
ter of population as distinguished from a suburban
system which serves in general one primary center and
one or more secondary centers of population. The terms
primary center and secondary center as here used are
relative and correspond roughly to the usual designa-
tions “terminal” and ‘“‘subterminal.” In the past it
would have been of assistance in framing a definition
of the interurban railway to point out that a distinction
between an electric interurban and an electrified divi-
sion of a steam road lay in the faet that the latter
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interchanged equipment with the steam roads, but this
distinction is gradually disappearing.

Owing to the difficulty of definition and classification
pointed out above, there are practically no regularly
published statistics available, concerning the financial
and operating conditions of interurban railways as
distinet from other types of electric traction. Various
items appear, of course, from time to time in the
ELECTRIC RAILWAY JOURNAL and other technical publi-
cations, and in financial journals, such as the Commer-
cial & Financial Chronicle and Wall Street Journal.

An examination of these various sources of informa-
tion furnishes some interesting data concerning the
number of receiverships of electric interurban railways,
together with the mileage and outstanding securities
involved. For the past seven years the ELECTRIC RAIL-
WAY JOURNAL has published early in January of each
year a statement showing the extent of receiverships
of suburban and interurban railways during the pre-
ceding twelve months. The accompanying table is sum-
marized from this source:

ELECTRIC RAILWAY RECEIVERSHIPS IN SEVEN YEARS—190Y 10 1915

————Outstanding Securities-———
Capitakb‘tock Funded Debt
A

-

Length of Line
A

S
Per

N

Per Per

Type Miles Cent Amount Cent Amount Cent

City lines .... 1,374 34 $71,418,500 36 $152.791,990 60
Suburban and
Interurban

Lines .... 2,631 66 127,984,700 64 100,826,875 40

Total «szsmy 4,005

100 $199,403,200 100 $253.618,865 100

UNDUE OPTIMISM THE CAUSE OF MANY FAILURES

The financial difficulties here outlined are to a con-
siderable extent the result of over-development and of
an unwarranted optimism as to the traffic which was
or would become available. A more detailed study of
the causes indicates that the almost complete failure
of electric railway construction, begun after the finan-
cial depression of 1907 and 1908, is due to a variety of
causes in addition to those already pointed out. Fail-
ure to earn results, both from high costs and low reve-
nue, and in the case of interurban railways, both factors
are in evidence. A very important and frequent cause
of financial difficulty is that fixed costs have exceeded
the preliminary estimates. This situation arises, of
course, in many lines of business, but it has been par-
ticularly true in the case of the interurban railways,
due to the fact that in making preliminary estimates
there has been a relatively small amount of information
available. It is further worthy of note that there are
but few industries upon which it is possible for com-
munities to place such large burdens as have been re-
peatedly placed on electric railways. An interesting
example of the fact that costs may frequently largely
exceed estimates may be found in the case of the Phila-
delphia & Western, which it was proposed to construct
for some 10 miles west from the western part of the
city of Philadelphia from the proceeds of a bond issue
of $1,500,000, principal amount to be sold at 90 per cent
of par. After construction was completed it was found
that more than §4,000,000 cash had gone into the
property.

The undue optimism which underestimates cost of
construction and fixed charges is also in evidence in
connection with operating expenses. It has been the
common experience in all lines of industry that the cost
both of labor and material has increased largely during
the last fifteen years. Many interurban lines proceeded
with construction at a time when the plans they were
adopting had not been sufficiently tested to warrant
the assumption that the results could be regularly
achieved. A frequent burden of expense to those in-
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terurban roads which are the result of the consolida-
tion of a number of small roads arises from the varying
equipment and standards of the several lines combined.
It has been found that powerhouses were not well lo-
cated for the economical production of power, and that
the size of the units was not economical for use in con-
nection with the combined properties. Similarly the
location of carhouses and repair shops, which may have
been advantageous in connection with the property for
which they were originally built, proves a handicap to
operation when the properties are later consolidated.

In addition to the fact that expenses have greatly
exceeded the original estimates it is of importance to
note that revenues have invariably been less than esti-
mated. This is due, in part, to a slower rate of de-
velopment than had been assumed and in part to the
construction of lines and operation within territory
which is fundamentally deficient as a producer of traffic.
The writer hopes, at some later time, to have an oppor-
tunity to present the results of a study of the general
subject of estimating future business. Certain con-
clusions only need be pointed out at this time.

Estimates as to future population are distinctly un-
reliable, and comparison with the growth of towns
apparently similarly situated is unwarranted. Esti-
mates as to the probable traffic to be developed are
likewise unreliable when based on a comparison of gross
revenue per capita received by other lines in the terri-
tory they serve. If any one cause for the failure of
electric interurbans to earn satisfactorily is to be em-
phasized it is this, that neither population nor revenue
per capita can safely be estimated on the performance
of other communities.

COMPETITION MET FROM STEAM RAILROADS AND
AUTOMOBILES

Unexpected competition has been met with from steam
roads which, with increasing density of passenger traf-
fic, have been able to operate more frequent trains and
thus attract to themselves certain passenger traffic
which had been counted on for the interurban lines.
In the meantime, passenger rates on steam lines were
generally reduced from 3 cents to 2 cents per mile.
This took away from the interurban its advantage from
the lower fares, as it has not been found possible to
operate at a rate much below 2 cents per passenger mile.

Within the last few years the good roads movement
and the increased use of automobiles has introduced a
serious type of competition. In the territory of one
of the interurban companies in New England there were,
early in the summer of 1916, 26,000 automobiles regis-
tered, exclusive of those in the principal city served
by the company. If these 26,000 automobiles take but
10 cents a day from the interurban its revenues are
affected to the extent of nearly $1,000,000 a year. Nor
is the competition for the passenger business the only
serious result of the increased ownership and use of
the private automobile. In certain localities express
and freight service is regularly given by motor trucks
and vans. These combine high speed on the road with
short delays at terminals and due to the fact that they
rely on others, notably the electric railway companies, to
maintain the streets and highways for their use, they
are able, under certain circumstances, to furnish service
at a less rate than it can be rendered by the interurban.
From the standpoint of a competitor, the automobile
truck has distinct advantages in that it can make its
charges to those cities, also receiving electric inter-
urban service, sufficiently less to attract business, while
in other communities where electric lines do not run
the auto truck can charge a rate sufficiently high to
offset any loss that might accrue on its competitive
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business. A regulated utility does not have this op-
portunity. 1t is very likely that, within the next few
years, much more attention will be given to the question
of construction and maintenance of highways than has
been given to it in the past. At the present time many
cities and states are finding that the so-called perma-
nent roads which they have constructed are wearing
out before the bonds issued for the original construction
have matured, the life of the highways having proven
to be much shorter than was anticipated. Quite likely
some effort will be made to place the burden of main-
tenance of highways more largely on motor vehicles,
which are the chief destroying agency. Such a develop-
ment would, of course, limit to some extent the compe-
tition experienced by electric lines from motor vehicles.

One difficulty not foreseen by the early projectors of
interurban lines has been found in connection with the
acquiring and operation of terminals. Many communi-
ties have been unwilling to permit the delivery or car-
riage of express and freight to and through the busi-
ness distriets over the lines of electric railways, and
for this reason the development of freight and express
business has been greatly retarded. The Illinois Trac-
tion System has met this difficulty in certain cases by
the construction of belt lines located outside of the city
limits. Such lines serve not only to avoid the restric-
tions imposed by the ordinance, but also provide excel-
lent sites for the location of industries. These belt
lines intersect the steam lines entering the city, and
the traction company is able, by means of interchange
agreements, to serve as either originating or delivering
carrier for shipments handled in connection with the
steam lines as well as handle traffic between points on
its own line.

The increase of passenger fares on certain inter-
urban railways during the past few years has served to
make this business show smaller losses and is a recog-
nition on the part of regulating bodies, where such have
jurisdiction, that the original rates of fares of inter-
urban roads were too low. In addition to the problem
of finding satisfactory and adequate terminals for the
handling of other than passenger business, freight busi-
ness has been retarded in growth by rate schedules
which for various reasons have proved to be unbalanced.
A few interurbans have suffered a decline in revenues
from a decline in business prosperity of the region
served. This is particularly true in the case of certain
lines in operation in the Northwestern States. Here a
very marked activity in commercial lines was succeeded
a few years ago by a very marked decrease, and in a
number of communities by a considerable decrease in
population. Roads which were built to serve these com-
munities have, of course, suffered severely for this
reason.

In 1915 the steam roads in the United States hauled
a ton of freight 9 miles for every passenger carried 1
mile, and they received $3 of freight revenue for every
dollar of passenger revenue. They also hauled a freight
car 6 miles for every passenger car 1 mile. This indi-
cates that the bulk of transportation in the United
States is freight transportation, and suggests that the
interurban, which is fundamentally in competition with
the steam roads, as a carrier must develop its-freight
business. In Ohio, where the interurban development
is typical, the revenue from passenger fares, together
with that from baggage and parlor and special cars,
was $16,000,000 in 1914, while that from express, milk
and freight was only $1,800,000. The Illinois Traction
System in 1915 was receiving only about 20 per cent
of its revenue from freight service. As has been sug-
gested above, franchise restrictions account, in part,
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for the apparent underdevelopment of the freight busi-
ness. A further factor is the difficulty which electric
lines have had in effecting interchange, joint rate
through billing and switching absorption agreements
with steam lines.

In recent years, however, the Interstate Cominerce
Commission has taken a hand, and the electric lines,
backed by shippers and commercial organizations, have
been able to make satisfactory arrangements for enter-
ing the freight business on the same basis as the steam
roads.

Thirty years ago many of the shorter steam lines
found themselves in the present situation of the electric
lines. The solution of the problem for them differed
somewhat, and they are now found as a part of larger
systems, having been acquired after their inability to
get favorable traffic agreements with their larger con-
nections had forced them into receiverships.

POSSIBILITIES OF RELIEF

The place of the electric interurban in the economic
scheme of the country is that of a transportation
agency and not primarily that of a device for promoting
growth of communities. In so far as it may be self-
supporting as a transportation agency, it may serve
the other purpose as well, but privately owned it must
earn or go out of business. In many cases in the past
it has not earned and has been forced to accept a large
shrinkage in value in order that it might continue to
operate. Kven with these measures, many roads are
still in doubtful condition, and will be until they receive
some measure of relief. The form that this relief may
take must in general be that of increased fares for
passenger traffic and of a better adjusted scheme of
rates for freight business so arranged as to secure
greater diversity of traffic and adequate terminal facili-
ties for freight carryving roads. This will tend to in-
crease the density of traffic and to avoid the serious
seasonal variations now met with.

Montreal & Southern Counties Railway

St. Cesaire-Granby Extension Forms a New Mile-
stone in Canadian High-Speed Electric
Railway Development

NOTHER rung in the ladder of development under-

taken by the Montreal & Southern Counties Railway
has just been added by the placing in operation of the
new 161%-mile extension from St. Cesaire to Granby.
This new line, which marks a milestone in high-speed
electric railway development in Canada, was placed in
operation on April 30, 1916.

The Montreal & Southern Counties Railway is a sub-
urban and interurban railway, connecting the south
shore of the St. Lawrence River with Montreal via the
Victoria Jubilee Bridge. The interurban arm of the

development stretches in an easterly direction for a dis-

tance of 47.5 miles through the counties of Chambly,
Rouville and Shefford, the present terminus being Gran-
by. A description of the older portion of the line to-
gether with a map of the region was published in the
ELECTRIC RAILWAY JOURNAL. for March 28, 1914, page
702.

From a limited service inaugurated in 1909 between
Montreal and St. Lambert, a distance of 314 miles, ex-
tension after extension has been added until at the
present time a majority of the municipalities of the
south shore have been brought into such close com-
munication with Montreal through frequent service as
to make commuting a pleasure.

Construction work on the new extension was begun
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MONTREAL & SOUTHERN COUNTIES RAILWAY—OVERHEAD CONSTRUCTION OF YAMASKA BRIDGE; ALSO VIEW SHOWING METHODS
OF TRACK CONSTRUCTION

in October, 1913, when a contract was let for the con-
struction of the concrete piers for the steel bridge across
the Yamaska River at St. Cesaire. This bridge, which
is of the deck girder type, is 240 ft. long and is sup-
ported on four piers spaced 80 ft., center to center. The
steel work was supplied and erected by the Hamilton
Bridge Company of Hamilton, Ont.

In the spring of 1914 a contract was let for the con-
struction of the roadway. Work was commenced May
25, 1914, and sufficient force was employed to complete
the work and place the road in operation by Oct. 15 of
the same year. On Aug. 5, however, all construction
work was suspended due to England’s declaration of
war, and it was not resumed again until May 19, 1915,
from which date the work was carried on uninterrupt-
edly until its completion Dec. 12, 1915.

LINE CONSTRUCTION

The type of construction used on this section is sim-
ilar to that employed on the previously electrified ex-
tensions. The bonding consists of No. 0000 concealed
type triplex bonds with 7%4-in. terminals for compressing
into the web of the rail. The overhead construction is
of the standard catenary type with 7/16-in. Siemens-
Martin grade stranded galvanized steel messenger cable,
from which, at intervals of 15 ft., is supported a No.
0000 American standard grooved hard-drawn trolley
wire. The hangers are of the floating type, especially
designed to absorb shocks, and consists of a three-bolt
malleable-iron Detroit ear, to which is riveted a 34-in.
wide by Vs-in. thick strap-iron hanger.

Within the town of Granby the construction is cross
span with 28-ft. steel poles set in concrete. The re-
mainder of the line is constructed with 40-ft. cedar
poles 7 in. in diameter at the top. On tangent track the
poles are set 150 ft. apart, while on curves the spacing
is either 75 ft., 90 ft. or 105 ft., according to the degree
of curve. The minimum clearance between poles and
rail is 6 ft. on tangent track and 6 ft. 6 in. on curves.
Bracket type construction was used wherever possible.
A 10-ft., T-iron bracket on which is mounted a malleable
iron pin and porcelain insulator carries the messenger
wire. The messenger wire is allowed to ride free in
the recess in the insulator, thus permitting free adjust-
ment of line between anchors, which are located a half

mile apart. Throughout the yards and on a number of
the curves cross-span construction is used. -

Supplementing the trolley wire throughout the entire
distance is a 816,000 circ. mil aluminum feeder, with
taps every quarter mile. The feeder is carried on glass
insulators with oak pins, which in turn are carried in
315-in. x 4%-in. x 4-ft. B. C. fir cross-arms. On all
curves double cross-arms are used, and the wooden pins
are replaced by malleable iron ones. The feeder taps
consist of No. 00 stranded weatherproof wire, a four-bolt
aluminum clamp being used to attach it to the feeder.
A Garton-Daniels lightning arrester is installed at each
tap. .

On the top of the same poles which support the trolley
feeder and telephone is carried the 25,000-volt, three-
phase transmission line. The insulators are supported
on steel pins with porcelain bases. No. 4 B & S gage
copper wire is used for transmission and No. 8 B. W. G.
galvanized-iron wire is used as ground wire. The
ground wire is grounded every quarter mile.

The telephone dispatching system already in use was
extended from St. Cesaire to Granby. The line wires
are No. 10 B & S gage hard-drawn copper, and are car-
ried on side blocks. This line is transposed every third
pole in order to counteract the effect of induction. The
instruments are of the Northern Electric Company
selector type.

BUILDINGS

A substation equipped with three 185-kva. step-down
transformers, a 400-kw. synchronous motor-generator
set, and the necessary control apparatus for converting
the 25,000-volt, 63-cycle alternating current to 600-volt
direct current, was constructed just outside of Granby.

At Abbotsford the company erected a station building
to provide accommodations for the passenger, freight
and express traffic. A three-story brick block was pur-
chased at Granby, the main floor and basement of which
is used for station purposes. j

The work of electrification was carried on by the com-
pany itself under the direction of G. J. Meyer, chief
engineer and general superintendent. Other company
officers are: E. J. Chamberlain, president; Frank Scott,
vice-president; J. A. Yates, secretary, and W. B. Powell,
general manager.
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The Fundamentals of Power Saving

The Author Explains the “Why” of Power Saving in Simple Language, Shows that Power-
Saving Methods Save Brakeshoes, Reduce Load Peaks and Increase Safety,
and Formulates Rules for Power Saving by Motormen and Conductors

By WILLIAM ARTHUR

New Haven, Conn.

T FIRST blush one would expect to find that a

process so common as the starting, running and
stopping of a train or trolley car would long ago have
been reduced to an exact science, and that the possibility
of saving power by attention to the engineer’s or motor-
men’s method of notching up and braking would be quite
limited. Yet the reverse is true. If left to themselves
few motormen will handle a trolley car in an efficient
and economical manner. They do not understand the
basic principles—*“the reasons why”—of economical car
operation, and usually no incentive is held out to cause
them to change their present wasteful mmethods.

In what follows, effort will be made to state in simple
terms the fundamental principles governing efficient trol-
ley car operation; it being understood that in general
most of what is said applies equally well to local services
on either steam or electric railroads—in fact, to any
service requiring frequent starts and stops. In a tech-
nical sense, much has already been written on this sub-
ject. However, many of those most interested in power-
saving methods—inspectors, foremen, instructors, chief
motormen and others—have usually little time or oppor-
tunity wherein to study the more abstruse presentations

A motorman can save power by attention to the following:

Rules Relating to Methods of Power Saving

of the subject, and the present article is written with
these men in mind.

FUNDAMENTAL PURPOSE OF CAR OPERATION

Right at the beginning it is well to define why trolley
cars are operated at all. Their fundamental purpose is
to transport the public safely, comfortably, conveniently
and as swiftly as the local needs demand. In doing this,
car equipment must not be abused. No efforts at saving-
energy will be countenanced which prejudice any of these
primary considerations. As we shall see, these require-
ments do not necessarily conflict with economical opera-
tion, but rather, in most respects, are its natural ac-
companiment.

How CAN POWER BE SAVED?

Let us ask ourselves the following question: Sup-
pose it to be assumed that a motorman is required to-
operate a car between two points a quarter-mile apart.
How can he make the trip with the least expenditure of
energy? The answer depends entirely upon the time al-
lowed.

Case A.—Suppose that there is no time limit. Obvi-

in any way defective. Report a car

1. Be alert, and whenever possible
have the brakes off, ready to start the
moment you get the bell.

2. Notch up at as fast a rate as a
proper regard for safety, for the com-
fort of the passengers, and for the care
of equipment, will permit. Endeavor to
avoid a jerky start; gather speed
swiftly, yet smoothly. If likely to make
a very short run, notch up to full series
quickly; wait for a few seconds before
moving to the parallel notches. This
both saves energy and reduces the draft
of power required from the power sta-
tion. Move to the parallel position only
as often as it is necessary to maintain
the schedule.

3. Shut off power as soon as possible,
but not so soon as to cause you to lose
time.

l4. Coast for as long a time as possi-
ble.

5. Apply the brakes at as late a time
and at as low a car speed as is possible,
having proper regard to safety and to
the need for stopping at the proper
place.

6. When braking, do so at as high a
rate as is possible, having regard for
the comfort of the passengers. Slow
down the car without jerks. Whenever
possible, make one application do the
work. Ease the brakes a little just be-
fore the final stop. This will avoid a
jerk.

7. Avoid unnecessary stops; for in-
stance, when coming up behind a team,

if there is a chance you may be stopped,
at once shut off power and coast up to
the obstruction, sounding your bell
loudly as you approach. The chances
are that very often you will not be
forced to stop at all, and you will have
saved power. To do this requires that
you keep a good lookout for possible
obstructions.

8. In stopping to pick up passengers,
stop at the right place; otherwise, the
passengers will have to walk some dis-
tance, and time will be wasted. Re-
member that time wasted in the end
means energy wasted.

9. Whenever necessary, do your part
to help the passengers in and out of the
car. This will shorten the stop and so
save both time and energy.

10. Report promptly any car which is

A conductor can save power by

1. Be alert. Remember that the total
energy used by a car depends almost
as much upon how you do your part as
it does on how the motorman does what
1s expected of him.

2. Avoid delays of all kinds. Remem-
ber that time wasted at any point in the
run is, in the end, energy wasted.

3. Make the stops as short as possi-
ble, having regard to the safety and
convenience of the public. Economy
must begin only when safety has been
assured, but it should begin then.
Where necessary, assist the passengers

which seems to start too slowly or
which does not run freely. Report de-
fective or weak brakes. Report drag-
ging brakes. Such reports will make
tor greater safety and better economy
in operation.

11. Report any sections in the run or
places at which you regularly meet ob-
structions, or have to run slowly, due to
low voltage or other reasons.

12. Avoid arriving at your destina-
tion or meeting point ahead of schedule
time. The only way you can have done
this was to have used more power than
was necessary.

13. Avoid delays and lost time in
every way, having due regard to other
considerations. Remember at all times
that time saved is, in the end, energy
saved, and that time wasted is energy
wasted.

attention to the following:

in and out of the car. This is good pol-
icy, and will save both time and power.

4. Give the motorman a clear signal
just as soon as you are ready to have
him start.

5. As soon as the car starts, call out
in a clear voice the name of the next
street or stopping point, so that as early
as possible passengers may signify their
desire to stop. Your bell in time will
often prevent the motorman from
throwing his controller handle over to-
the parallel position unnecessarily, and
so you will have helped to save energy..
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ously, then, the most economical operation would be for
him to start the car, and then when it has gained speed
shut off power and coast until the car stops, judging the
speed at which power is shut off, so that the stored
energy will just carry the car the required distance. By
this plan the total energy input to the motors, except that
wasted in resistance, is usefully utilized for propul-
sion, 7.e., in overcoming resistance to car motion. If,
however, power is held on too long the speed will rise
higher than is necessary ; the run will be made in shorter
time than before, and the car will over-run the stopping
point unless the brakes are applied, i.e., unless the extra
energy put into the car is absorbed at the brakeshoes.

Case B.—If the motorman be told to make the run in
ten seconds time less than before, he obviously can only
do so, assuming the same acceleration rate, by keeping
power on longer and applying his brakes to make the
stop. In other words, time is gained at the expense of
energy consumption.

Case C.—If, however, he again repeats the run and
accelerates sufficiently fast, he can shut off power earlier
than before, and then coast to a stop, making the trip
in the same decreased time as before, but without using
the brakes. In other words, the required ten seconds
can be gained by correspondingly quicker acceleration
and wilhout wasting energv at the brakeshoes. If in
the cases A and B the motorman had already accelerated
the car at the highest practicable rate, then the saving
in time (ten seconds) in case C could have been made
only by keeping power on longer and using the brakes.

EFFECT OoF LOSING TIME AT STOPS

If in maintaining a certain schedule the motorman
loses time-—say, in responding to the bell or in notching
up or in braking at too slow a rate—he wastes energy
to the same degree, because the actual running time has
been decreased. If the conductor loses time in giving the
signal or in other ways, he causes energy to be wasted
proportionately. In this matter we are apt to consider
the motorman too much and the conductor too little.
Economical car operation depends upon the team work
and joint efficiency of both.

From what has been said, it will be clear, after a
little thought, that for any given schedule, other condi-

tions remaining the same, the following relations exist:

(A) As the acceleration rate increases, the time
power needs to remain on decreases; the coasting time
increases, the braking time decreases, the maximum
speed is lowered (for short runs), and the energy con-
sumption is lowered.

(B) An increase in braking rate will produce the
same general result as an increase in acceleration rate.

(C) The effect of a change in the length of stop is
exactly similar to that caused by corresponding changes
in either the acceleration rate or the braking rate.

MONEY SAVING DUE To POWER SAVING

The difference between the least and most efficient pos-
sible car crews, in practice, is usually found to be repre-
sented by almost 50 per cent saving in energy consump-
tion for the same service. This has been repeatedly
demonstrated by careful tests and affirmed by many in-
dependent observers.

Suppose that the inefficient crew uses 8 kw.-hr. per car-
mile and the efficient crew only 1.5 kw.-hr. for same
service, i.e., 50 per cent reduction as above; then as-
suming an over-all efficiency from trolley to busbar of
80 per cent, and with power at 1 cent per kw.-hr., poor
operation will waste approximately $4 per car per day.
This is a considerable percentage of the crew wages.
The average saving to be made on any ordinary city
system is, of course, much less than this, for all car
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crews are never so poor as the poorest, nor can they
all be trained to reach the high point of efficiency at-
tained by the best operators. It has, however, been re-
peatedly demonstrated that large savings can be made,
and by proper means, steadily maintained.

Right here it might be said that up to a certain point
passengers do not experience discomfort from high ac-
celeration and braking rates. Discomfort arises more
from jerky changes in the rate. Uniform acceleration
or braking, even at rates as high as 2 m.p.h.p.s. or more
is not uncomfortable, whereas sharp variations, say
from 0.5 to 1.5 m.p.h.p.s. and back again, are quite un-
comfortable. For years the writer traveled daily on a
railway where acceleration rates as high as 2.5 and
even 3 m.p.h.p.s. were common practice, and the public
experienced no appreciable discomfort. These rates are
unusual, however, and in any case trolley cars are rarely
equipped with sufficiently powerful motors to make such
rates possible, nor with ordinary city schedules are such
high rates necessary. KEconomical operation can be
realized by using reasonably high acceleration and brak-
ing rates. Nothing more is necessary.

The question now arises: How can we insure that the
motorman and conductor operate the car so as to take
advantage of these opportunities for saving energy; and,
at the same time, how can we compare the relative effi-
ciency and team work of two or more car crews operating
similar services from day to day?

INSTRUCTION NECESSARY

The first thing to do is to give them suitable instruc-
tion, explaining in simple language the principles in-
volved. This can be done through personal instruction
by some properly qualified inspector, or by a series of
lectures, at which, by the aid of a blackboard, 100 or
more men can be taught at one time, or by the issuance
of a small booklet of instructions on “Saving Power”
distributed to each man concerned. Any or all of these
methods would help to teach the men ‘“how.” Instruc-
tion, however, of itself is not enough. Experience has
invariably shown that the gains which follow a power-
saving campaign based on instruction only are temporary
in character and disappear gradually when the first
enthusiasm has passed. To make the gains permanent
and to stimulate and retain the men’s interest, it is
necessary to have some means of comparing, on a fair
and indisputable basis, their efficiency from day to day,
and publishing at weekly or other intervals an efficiency
record listing the relative standing of each man. How
can this be done?

DEVICES FOR CHECKING MOTORMAN EFFICIENCY

It is obvious that through the use of suitable record-
ing apparatus we could compare the men’s relative all-
day efficiencies, having as a basis any one of the three
elements: power-on time, coasting time and braking
time. Three types of apparatus are already available
for this purpose, embodying each of the three principles
above outlined, respectively.

In comparing men by the first method it is conven-
ient to do this directly, and, by the use of a wattmeter
or an ampere-hour meter, measure the actual energy
input rather than the time element.

The second method is that utilized in the coasting time
recorder.

The third method, recently developed by the writer,
in one form simply records braking time. Since thz
energy wasted is chiefly that thrown away at the brake-
shoes, it follows that by recording braking time the de-
sired efficiency comparison is simply and easily made.

Each method possesses certain advantages and disad-
vantages, which, however, need not be here discussed. -
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The point may be emphasized, however, that no matter
how the efficiency check is made—so long as it is made
upon some fair and effective basis—the net effect upon
motorman and conductor is exactly the same. Record-
ing devices of themselves do not save energy, but in
each case they force the motorman to pursue the correct
methods of operation at each part of the cycle; other-
wise he gets a bad record.

SAVINGS OTHER THAN IN POWER

It should be remembered that the saving in energy
is only one of the points of advantage which result from
a power-saving campaign. The other points may be
briefly summarized:

1. The saving in brakeshoes is considerable, and
from experience at many places appears to average about
33 per cent.

2. On large systems peak loads are reduced and
power station, transmission line, substation and feeder-
copper capacity are increased in proportion to the power
saving. Extensions to existing plant-may therefore be
postponed. Voltage conditions are improved.

3. The average load on car motors is usually re-
duced. This is in contradiction to the first impression
one is apt to have, namely: that quicker acceleration
will necessarily increase the load on the motors. Analy-
sis shows that although the momentary load on the
motors is increased, the average motor heating is de-
creased. This is equivalent to a gain in motor capacity
to the same extent. or, put another way, is equivalent
to adding new cars to those already operated. The full
advantage of this, however, obviously can only be real-
ized on routes requiring many cars to maintain the
headway.

With the increase in motor capacity referred to above,
the schedules may often be “jacked up” proportionately
without exceeding the normal safe capacity of the
motors. This leads naturally to the next consideration,
which in certain situations may be of more importance
than the consideration of the amount of power which
is saved.

4. As an average figure, approximately 55 per cent of
the total expense of operating a trolley system consists
of items which are affected by a change in schedule
‘speed. The platform expense alone is usually about 30
per cent of the total operating expense. This expense
and .the number of cars required to maintain a given
service are, of course, reduced proportionately to the in-
crease in schedule speed.

In connection with this there is another point: In
gituations where the public demand is for quicker serv-
ice, necessitating higher schedules, if the men have
previously been operating at high efficiency, such new
schedules can only be given at the expense of higher
energy consumption per ear-mile, but having once, by the
use of efficiency recorders, forced the men at all times
to operate in a manner best calculated to save power, we
have at the same time automatically trained them to get
the best.that can be gotten out of any trolley car, or
conditions as a whole. The result is that if it becomes
necessary to raise schedule speeds, we can do so simply
by shortening the coasting period and correspondingly
increasing the braking period, i.e., having once by the
use of a recording device taken the ‘“slack” out of a
system we can utilize this slack either to save power or
to raise schedules—whichever may be of greater im-
portance in the particular case. In any given case the
most economical schedule speed will, of course, be that
at which the sum of power expense and platform (and
other speed-affected items of) expense is a minimum.
Usually, however, the problem is simply that of saving
power; and, as we have seen, the economies which are
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to be made in this direction alone are distinctly worth
while.

5. The effect of correct operation upon safety must
not be overlooked. As we have seen, the most eflicient
motorman is the one who on the whole is.able to make
his schedule with the lowest maximum speed, i.e., by
efficient manipulation he would each time find it un-
necessary to reach the high speeds demanded by the in-
eflicient operation of a poor motorman. This lower maxi-
mum speed makes for greater safety.

In addition, the efticient motorman, running as he does
for a greater percentage of his time with power off, on
the average has his car under better control. This again
makes for greater safety. On the other hand, if effort
is made to shorten the stop too much the danger to
passengers increases. Safety first and always should
be the slogan.

With the foregoing principles clearly in mind, a set
of rules to form the basis of instruction to motormen
and conductors on trolley cars has been tentatively
drafted. They will, of course, need modification to suit
local conditions. It is to be noted, however, that in every
instance the element of time enters into the rule. This
is striking evidence of the fundamental principle herein
developed, that in the end power saving resolves itself
into time saving, and time saving into power saving.

Report of New York Bureau of

Franchises

The report of the Bureau of Franchises of the Board
of Estimate and Apportionment of New York City for
1915 contains schedules showing the applications pre-
sented to the board during the year and the action there-
on or the present status of each case. The question of
additional motor-bus operation in Manhattan, which has
not yet been settled, is reviewed in detail. Owing to the
financial depression during the latter part of 1914 and
early in 1915, applications for franchises were tfewer
than before. Only four franchises were granted, one
being a grant to the Long Island Railroad in exchange
for rapid transit easements.

The bureau has included in it$ report a résumé of
its work since its organization in 1905, accompanied by
tables and charts showing all matters passed upon dur-
ing this period. As the type of street railway cars has
undergone a decided change in the last few years, photo-
graphs are presented of the various styles used by the
companies in the different boroughs.

Between 1905 and 1915, 172 applications for fran-
chises were presented to the board, of which seventy-
eight were granted, sixty-three withdrawn, filed or
denied, and thirty-one are still pending. The greater
number of the franchises granted were for surface elec-
tric railways, forty-one grants of this character having
been made mainly for short extensions to existing sys-
tems. For these forty-one grants, the total minimum
compensation required for the franchise contracts was
$1,642,351. This total is composed of $87,500 in initial
payments, $50 for past use of the streets and $1,554,841
for minimum annual payments. The annual payments
are in all cases based upon a percentage of the gross
receipts with fixed minima, but the actual payments
usually exceed these limits. The total number of fran-
chise years (original term) covered by the grants is
630.16, giving an average of 15.76 years per grant and
a minimum revenue of $98,655 per year of average
term. The total number of .franchise years thus far
expired amounts to 164.42, with an average expired term
of 4.11 years, showing an average actual return on the
annual payments of $122,661 per year of expired grant.
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LONDON POSTERS—MAP OF THEATER DISTRICT

London Underground Posters

New Line of Attractive Display Sheets by English
Railway Corporation

HE London Underground Electric Railways Com-
Tpany, Ltd., has always made a specialty of issuing
very attractive traffic posters, and for this work has em-
ployed some of the most prominent artists in the United
Kingdom. Views of some of those issued have appeared
in previous numbers of this paper, and samples of four
of the most recent are published herewith. Unfortu-
nately, in the reproduction and reduction, a great deal of
the detail is lost as well as is all of the coloring, which
makes these posters most attractive. The view which
suffers most, perhaps, in this reduction is the one repre-
senting the theater district of London, and shown by
the single cut. The original poster is 40 in. x 50 in., and
it is drawn in the old style and colored brilliantly. The
border is made up of a geries of panels giving the names
and locations of the different theaters in London.
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. ! THOU ART GREAT IN

" GLORY AND ENVIED IN
) + THY CREATNESS. 4
THY TOWERS, THY TEMPLES, AND.
THY PINNACLES ARE SET ABOUT THY'
HEAD LIKE A GARLAND OF FINE GOLD.
THY WATFRS HANG LIKE FRINGES OF

* SILVER UPON THE BORDERS OF THY
CARMENTS, & & & + & « % %
THOU ART ATTIRED LIKE A BRIDE,THAT
DRAWEST ALL MEN THAT LOOK UPON
THEE TO BE IN LOVE WITH ‘THEE
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Of the three posters grouped together, the first has
a gilt border and the lettering has an emblazoned initial
and is printed in various colors. The middle poster is
in red and black, and the right-hand poster is in the
early English or Dutch style. The originals of these
posters are 25 in. x 40 in. in size.

Western Red Cedar Association Issues

Standard Treatment Specifications

NTIL recently different pole dealers have had dif-
ferent specifications for the application of preserva-
tives. Railways have bought on these dissimilar speci-
fications and also in accordance with their own speci-
fications. Now the Western Red Cedar Association,
after several months’ investigation and study, has issued
a standard set of specifications which all members will
recommend for the butt treatment of red cedar poles by
the open tank process. Three treatments are defined.
TREATMENT “A”—provides for a continuous submersion in
hot carbolineum for a minimum duration of fifteen minutes.
TREATMENT “AA”—provides for a continuous submersion
in hot creosote for a minimum duration of fifteen minutes.
TREATMENT “B”—provides for a continuous submersion in
alternately hot and cold creosote for a minimum duration of
six hours.

TREATMENT “A”—Carbolineum as Preservative

Poles shall be seasoned at least four seasoning months before
treatment. (See seasoning calendar appended.) All fibrous inner
bark and foreign substances must be thoroughly removed from
that portion of the pole between the points one and one-half feet
above, and one and one-half feet below the ground line,

The poles shall then be placed in an upright tank with the butts
fully and continuously submerged in the preservative, to the
height as specified, for not less than fifteen minutes when the
atmospheric temperature is 70 deg. Fahr. or higher, and a pro-
portionately longer time when the temperature is below that
point; that is, during the colder weather the time of immersion
must be sufficiently longer to result in the wood becoming as
thoroughly heated as it would be under a fifteen minute treat-
?erﬁt when the atmospheric temperature is 70 deg. Fahr. or

igher.

The preservative is to be that known as “Carbolineum,” which
must conform to the specifications shown on page 401.

The preservative shall be heated to a temperature of 215 deg.
Fahr, at leas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>