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The Chicago Strike

Now that the terms of agreement between the Chicago City
Railway Company and the Amalgamated Association of Street
Railway Employees have been made public and an opportunity
has been afforded to study the results and their bearing upon
the labor situation, so far as they relate to the street railway
field, it must be apparent to every unprejudiced observer that
the strike, so far as the men were concerned, was a most dismal
failure, and that while it entailed great financial loss upon the
company, and, for a time, disorganized the system, it was not
entirely without its compensating feature, as it enabled the
comparny to secure a readjustment of affairs that had long been
unsatisfactory and distasteful to the management.

First of all, it is interesting to note that the company did
not recede from its position on any issue where it had taken a
positive stand before the strike. The question of wages, which
is left to arbitration, is not likely to be determined against the
company, as the scale now in effect makes very liberal pro-
vision, and has been cited by unions throughout the country
as a model of what should be adopted elsewhere.

On the question of employing union labor only the strikers
were compelled to abandon their position, and the best terms
they could secure comprised a pledge of non-discrimination
against themselves. One thing is now certain. The company
will no longer tolerate interference with the management and
discipline of employees, and much of the annoyance that has
been caused during the last year by “arbitration” boards will

thus be entirely eliminated. Tn a word, the company will

manage the business and the men will attend strictly to the
duties which they are paid to perform. The company will
treat'the men fairly, as has been its policy at all times, whether
they are organized or not, but it will not, under any circum-
st:iﬁc_es, reinstate the men who participated in the disorder
whiGh marked the strike. It has shown a generous disposition
in taking back the firemen and others who went out on strike
without any grievance whatever, and in direct violation of
existing agreements which prohibited engaging in sympathetic
strikes until arbitration had been refused by the company, and
this 1s sufficient proof of its good will toward the great body
of its employees. It is not likely, after the experience of last
month, that Chicago street railways will be hampered with
further strikes for some time. The union has had a severe
lesson, not only in the loss sustained by members in the form
of wages, but in prestige and in many valuable concessions
which had been secured from the company during the present

administration.

The Proper Place for Block Signals

Notwithstanding the great amount of interest being mani-
fested by street railway managers in block signals for inter-
urban roads, the actual interurban mileage at the present time
protected by such means is but a small percentage of the whole.
The majority of the high-speed interurban lines of the Middle
West, which would, naturally, be the first to utilize such sys-
tems, have as yet made but little headway in their adoption.
This condition of affairs is likely to be materially changed
in the course of the next five years.

It would seem almost too apparent to need repetition that
the proper place of a block signal system in the operating
routine of the ordinary single-track road is as an adjunct to
the despatching system, or, in other words, as an additional
precaution, acting as a check on the despatching system. Tt is
entirely out of the question to attempt to operate a single-track
line without a despatcher if there is more than one car run-
ning over the road. The function of the block signal system
should be to prevent collisions due to a misunderstanding of
When it
comes to a double-track road, where despatchers are not neces-

orders or mistakes on the part of the despatcher.

sary, the block signals may be used as the means to keep the
trains apart with a reasonable degree of safety; in fact, the
block signal system is the only theoretically correct method
of keeping a certain distance between trains operating over a
double-track road, as the time interval, as a means of keeping
trains apart, is very uncertain, and disappears altogether when
a train stops between stations, which is just the time when
protection is most needed.

Steam Road Ideas

Electric railway companies have recently drawn extensively
on steam railroads for managers and ideas. The use of steam
road men and methods of operation has, of course, been more
noticeable since the interurban roads increased in length and
raised the schedule of speed, thus approaching more nearly
steam road conditions of operation. It has become a trite saying

that interurban roads can learn much from steam roads as to
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methods of operation. This certainly ought to be expected,
since steam railroads have been at the business for over half
a century, and their standards are the result of a survival of
the fittest during that period. It must never be forgotten, how-
cver, that there are many essential differences between steam
and electric roads, and that the success of the electric road is
due to the fact that it fills a new field unoccupied by steam
roads.

It is for the manager to determine how far steam road
methods are desirable in interurban operation, and, in this
connection, it may not be amiss to call attention to some points
where at the present time there seems to be a tendency to
follow too closely steam railway practice in the operation of
clectric interurban properties. In steam railroad practice there
1s accumulated an enormous mass of red tape, an inheritance
which steam railroad managers would be glad to get rid of if
tliey could, and it is well for the electric railway manager
to take a lesson from this and adhere to simplicity as far as it
1s consistent with safe operation and satisfactory service. It
is notable that some railroad men who have become managers
of interurban properties have abandoned steam railroad
methods as completely as their brother managers who have
entered interurban railroading from the street railway feld
have broken away from the lines of local service. Other steam
road men have adhered to many of their old customs in the
management of interurban roads. Ifor example, in the matter
of time-tables, there is room for discussion as to how much
should be sacrificed to make a time-table according to the usual
interurban custom, giving cars hourly or hali-hourly, and
always leaving a certain point at a certain number of minutes
after the hour. Is the management justified, except under
cxtreme conditions, in breaking up the regularity of the time-
table and running cars on irregular intervals as on a steam
road? Is the value of having a time-table which is easy to
remember as great as is usually supposed, and is cost of opera-
tion for a fast schedule to be somewhat subordinated in order
to secure such a regular tume-table?

Another question is that of tickets, some managers be-
lieving that ticket complications should be avoided like poison,
and that the simpler the ticket and fare system the better,
while, on the other hand, many roads have adopted very elabo-
rate ticket systems and a great varicty of forms and prices
of tickets, on the theory that special rate tickets help to create
traffic.

It is generally admitted that steam railroad despatching
methods should be followed as far as possible. Many former
steam railroad men do not beliecve in using the telephone in-
stead of telegraph for sending interurban orders, but are
obliged by force of circumstances to do so nevertheless, and it
1s a question whether their preference for the telegraph is, after
all, not due more to an operator’s affection for his old familiar
way of conducting business rather than to any inherent merit
of the telegraph as compared with the telephone. In general,
it may be said that the efficiency and discipline shown in inter-
urban train despatching depends more on the vigilance of the
management than on whether the manager has received his
training as a street or steam railway man. In view of the
many remarks that have been made recently in various con-
ventions as to the adoption of steam railroad methods, it will
certainly be in order during the next few years for the electric
railway man to analyze thoroughly the question of how far
steam railroad methods should be adopted in interurban rail-

roading.
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The Peak of the Line Load

It has often been remarked that the load line of a city street
railway plant gives a wonderfully precise idea of the general
habits of The movements of workmen, the
habits of the business men, the matutinal migration of shoppers

the citizens.

and their return, the homeward rush of belated workers, and
the hours of opening and closing the theaters are plainly
marked in the serrated line on the tell-tale sheet. The morning
and afternoon peaks tower like the Alps, the former generally
stretching into a ragged range, the latter rising sharp as the
Matterhorn. These peaks are a source of constant sorrow and
If his cars
are fairly well patronized during the dull hours they will be

maledictions to the practical street railway man.

jammed long before the summit of the peak is reached, and if, by
desperate activity, he can come somewhere near giving decent
accommodations during the rush he must run empty cars, or
Practically, the situation
means that a large number of extra cars must be put in opera-

take off cars, the rest of the time.

tion during the hours of maximum travel at morning and even-
ing, and then one faces the dismal “tripper” problem, the cause
of eternal kicking among the employees. In earlier times the
trailer used to furnish some relief by doubling the capacity per
trip when needful, but at present the trailer, for a variety of
reasons, has fallen into disfavor in this country. There are
some practical difficulties with it to be sure, but it strikes us as
altogether preferable to the double-decked car of which some-
thing has been heard recently.

American skyscraping buildings have produced so acute con-
gestion of traffic that the work to be done here is altogether
more difficult than is found in foreign cities. Before we try
the double-decker it would be well to consider the trailer in the
light of modern conditions. It takes more length on the street,
to be sure, but probably gains in time all that it loses in space.
One of the troubles with trailers in the past has been the
facilities for entrance and exit, but the ordinary trailer was
merely an extra street car without motors, and was not at all
specialized for its use as a trailer. We are inclined to the belief
that if trailers were planned especially for this service and
modified in design so as to meet some of the practical difficulties
which have been found with them, they might become of great
assistance in dealing with the peaks in traffic. What is wanted
is not a mere car to hitch on behind a motor car, but a rear sec-
tion to form a working unit with the motor car when attached
to it. Its proper design would probably be a troublesome job,
but any sort of relief from the present situation requires skill
and hard work. The principal objection urged against the
trailer is that it is more dangerous to operate, owing to the
liability of accidents between the cars. We believe that this
might be overcome by proper design, and also that when allow-
ance is made for the reduction of the number of cars in the
street by the use of trailers the total number of accidents will
not appear so proportionately large. The statistics of street car
accidents in Germany, which have been carefully compiled for
a number of years back by the Verein Deutscher Strassen und
Kleinbahn Verwaltungen, show that in that country, where
trailers are very largely used, the ratio of accidents to car
mileage is from 40 per cent to 50 per cent more with motor cars
than with trail cars.

By designing a trail car especially for this use the liability to
accidents might be materially reduced. A combined motor car
and trailer would certainly be as manageable as an ordinary
two-car train on a cable or interurban road, and upon the whole

would economize track space, since the distance between trains
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would certainly be less than double the distance necessary be-
tween separate cars. At any rate, a modernized trailer is cer-
tainly well worth trying again. From the street railway man’s
standpoint any way out of the tripper trouble is desirable in
itself. Here is a good chance for the car builders, who are
usually prompt to meet a public demand, to get down to work
and evolve some construction that will increase car capacity
faster than it increases first cost or labor of operation. Itis a
tough proposition, perhaps, but American industry has grown
fat on tough propositions.

Reform and Street Railway Extensions

A year ago a reform movement, headed by the Merchants’
Association, swept over New York, and a spirited crusade was
conducted by these moulders of public opinion against the
transportation companies. There were loud cries for improved
service, increased facilities, etc., and an investigation with
several public hearings was held to devise ways and means of
solving the recognized “congestion problem.” In the end the
public, the city administration and the State Railroad Commis-
sion were convinced that the fault did not really lie with the
companies, that they were doing all in their power to meet the
constantly growing demands upon them, and that they suffered
chiefly through lack of co-operation on the part of the city and
property owners in securing better facilities, extensions of lines
and permission for establishing new routes.

The claim of the Interurban Street Railway Company that
it was not given satisfactory support in its efforts to institute
better transportation facilities in New York City was criticised
at that time in several quarters, but the force of its contention
bas been emphasized in a very striking manner during the last
week in connection with the proposed construction of a trolley
line in West Street. There is probably no street in New York
where there is a greater need for good traffic facilities, and on
which at the same tiume the present service is so totally inade-
quate @s on this street, which extends for some 3 miles along
the Hudson River front. On West Street are located the ferry
slips of all of the trunk railway lines to the West, the docks of
all of the North River and of all of the principal Sound steam-
boat lines, also those of all of the transatlantic lines and most
of the coast steamship lines that land passengers in Manhattan.
The result is that there is a tremendous demand for transpor-
tation between and to these termini; added to this is the army
of commuters, estimated at about 150,000 daily, who are landed
at the several ferries from the Jersey shore. Many, if not
most of these persons, would naturally take West Street as the
shortest and quickest route to their points of destination, if
anything like decent transportation service was provided, and
the lack of it is a serious inconvenience to them and detriment
to the welfare of the city.

The impracticability of building an underground electric con-
duit system on West Street has long been recognized. The
street is only slightly elevated above mean high-water mark,
and a conduit would frequently be flooded by salt water backing
up through the sewer system. This is shown by the difficulties
which have been experienced at the West Twenty-Third Street,
Christopher Street and Cortlandt Strect termini of the present
underground conduit system. The Interurban Company would
undoubtedly prefer to install a conduit system on West Street,
if it were practicable, as the slight difference in cost between
that and the trolley system would be more than counter-
balanced in the economics of operation by the inconvenience
of maintaining two sets of equipment, one for use on the con-
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duit lines proper and the other on both lines. We have urged
on several occasions the importance, from every civic stand-
point, of establishing a modern and reliable transportation
system (which means a trolley system) on West Street, and
the Interurban Street Railway Company has finally offered to
construct such a system and operate it with cars equipped with
trolley poles and plows, so that they will he interchangeable
with cars on other lines. .

The principal property owners along the line, including the
different railroad companies, the International Mercantile
Marine Company, and others, have expressed themselves in
favor of the improvement, but the objectors seem to be made
up of those who have only a theoretical interest in the matter
and no knowledge of practical railroad conditions.

Some of thc arguments urged in print against the trolley
system on West Street are of the most puerile character, and
read as if they had been resurrected from the files of the
Podunk “Herald” of fifteen years ago. The overhead wire is
clothed with all manner of death-dealing properties; it is urged
that every one of the thousands of commuters who passes under
it on his way to and from the ferry is liable to electrocution;
insurance rates are to be raised to fabulous percentages if the
trolley is introduced, and a thousand and one other evils are to
Al-
though we feel proud in many respects of New York City, we
cannot help admitting that when it comes to a question of city
improvement a host of kickers invariably puts in an appearancc

follow if the advent of the overhead system is permitted.

with arguments of the character quoted, which would disgrace
an intelligent Hottentot.

In a recent interview, Dock Commissioner Hawkes gave out
for publication a characteristic statement on this proposition,
which may be accepted as fairly representing the attitude of
the “reform” element toward this much-needed improvement:

The Metropolitan Company must prove to nie beyond a shadow
of a doubt that the underground system is impracticable, and
then, before I would grant the consent to a change in the power
of the line, I should have to know that the best interests of the
city demanded this change before I would consent to an over-
head trolley system, and I am not sure that I should give my con-
sent even then. An overhead trolley system is the most undesir-
able thing in the world, and they will have to be very weighty
considerations that cause me to consent to such a system.

Such a statement is simply absurd on its face. “I am not
sure that T would give my consent,” says the Dock Commis-
sioner, even if the overhead trolley proved to be the only prac-
ticable system and its construction was for the best interest
of the city. This expression prepares one for the next
pronunciamento of this official regarding the “undesirable”
character of the overhead trolley, which concludes the

quotation.

The proposed improvement on West Street will not only be a
benefit to passenger transportation but it will also add enor-
mously to the trucking capacity of the street. It is one of the
striking accompaniments of a linc of clectric cars through a
city street that it directs and promotes the amount of vehicular
traffic possible. Without its two lines of cars on Broadway
the traffic on that street would soon become very congested,
and the investigations of the Royal Traffic Commissioners, of
London, show that there is an actual gain in traffic capacity in
a street from the introduction in it of a double line of electric
cars. We anticpiate a revulsion in sentiment over the proposed
West Street franchise soon, and that the proposed change will
be carried out to the great improvement of the West Side of

New York City.
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THE 'SYSTEM OF THE CAMDEN & SUBURBAN RAILWAY
COMPANY

Several extended articles have appeared in the columns of
this paper during the last two or three years discussing
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exhibits in many of its features a harmonious scheme of con-
struction and operation; partly beeause the company has de-
veloped an important suburban business which has had a most
important bearing on the earnings of the property, and partly
because the system is being operated under impreved methods
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analytically the operating practice of different large city rail-
ways. The value piaced upon these artieles by operating man-
agers has been evidenced by the favorable comments received
by the editors in regard to them, and the request has been
made that similar articles discussing the operating practice of
smaller companies should be published. In many respects the
methods required on the smaller road differ from those on a
large proposition, and practice eannot be bodily transferred
from one to the other. For this reason it is proposed in a series
of four articles to take up in detail the methods employed by the
Camden & Suburban Railway Company, of Camden, N. J. The
present article will be devoted to a description of the physieal

and is in a high state of efficiency. The operating report of
the ecompany for the last four ealendar years is given below:

1890 1900 1901 1002

Receipts from passengers. ..$206.471 $332.467 $304.163 $473,326
Receipts from other sources 33.338 15.482 16,339 10,479
Receipts TObalis s oo s mases s 320800 347.049 411,002 493,305
Operating expenses........ 158,i55 166,582 185,608 217,557
Earnings from operation... 171.654 181,367 225,304 275.748
Exp. for repairs (ordinary). 61,760 40.716
Exp. for repairs (extraordi- 30,724 64,912

NAry) «veevveeveveennnnn.. 155.018 47,197
Net income................ #46,024 84,453 185,670 210,336

»

FOOT OF MARKET STREET, CAMDEN, SHOWING FERRY TO PHILADELPHIA

coudition of the system; the second article will take up the
method of handling the men and assigning runs; the third will
describe the system of blanks and forms used by the company,
particularly in keeping its operating records, while the fourth
will be devoted to a discussion of the repair shop operation,
with costs of essential operations in the repair work.

The eity of Camden has been selected partly because it has
been under one management for some eight years, and hence

Operating ratio not includ-

NG TEPAIES s o sow vt smie Gl s 53.3 50.1 47.1 45.9
Operating ratio including

TEDAITS S stk s N 26:8 79.2 61.7 50.6

*Deficit.

LOCATION AND POPULATION
The eity of Camden is located on the Delaware River directly
opposite Philadelphia, with which it is connected by three
ferries. It is the site of a number of large manufacturing
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plants, including that of the New York Shtp Building Com-
pany, which are the largest in the country and one of the
largest in the world, one of the works of the Diamond Match
Company, large gas and coke plants belonging to the Public
Service Corporation of New Jersey, and other manufactories.
The population of the city proper is 67,000, but as thc city
boundaries have recently bcen cxtended the actual population
of what might be called “Greater Camden” is 83,000 people.

TRAFFIC POSSIBILITIES
The layout of the city is not such as to be especially con-
ducive to a large amount of street railway traffic. The three
ferries to Philadelphia arc about a mile apart, and the growth
of the city has been radially from cach ferry. The result is
there are practically threc “centers of population,” all of which
are within one-half mile to three-fourths of a mile from one
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suburban extensions to the Camden city system were necessary
to develop the business, and a very successful policy was
adopted of building up the sparsely settled territory to the cast,
northeast and southeast of the city.

Up to the time that this plan was begun, or until about 1896,
approximately 9o per cent of the traffic was to and from the
ferries. Since the construction of suburban extensions, to
which reference will be made shortly, this condition of affairs
las changed, and only about 42 per cent of the traffic is now due
to Philadelphia, the balance being internaltraffic. In a subse-
quent article in this series the amount of traffic secured by the
suburban extensions will be considered. In this number the
physical condition only of the system will be discussed.

THE EXTENT OF THE SYSTEM

Reference to the map on this page will indicate the general
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MAP SHOWING SYSTEM OF THE CAMDEN & SUBURBAN RAILWAY COMPANY

of the ferries. Another fact which affects the riding in Camden
1s that while it is a suburb of Philadelphia it does not have
the proportional amount of commuter or pleasure traffic which
is usually associated with suburbs of large cities. The most
attractive suburban districts of Philadelphia lie to the north
and west of that city, and as Camden is largely a manufac-
turing town, one great inducement, perhaps the principal one,
which it can offer to commuters from Philadelphia is cheapness
in transportation. TFor this reason a large proportion of the
passengers from the ferries do not use the cars but walk to or
from the ferries, to save car fare.

The layout of the city also prevents it from obtaining thc
usual amount of local patronage. As the city extends along the
water front for 2 miles or 3 miles, and is only about 1 mile
wide, there is plenty of building sitcs, and most of the workmen
in the factories live in the vicinity of their places of work.
It soon became evident to the management, therefore, that

arrangemecnt of the system of the Camden & Suburban Railway
Company, which now comprises 83 miles. The system ex-
tends northeast as far as West Palmyra, where a connection is
nearly completed with the Camden & Trenton Railway, with
which a traffic agreement has been made by which the cars
of the latter road will enter the city of Camden. Only 2500 ft.
of this connection now remains to be finished.

On the south, the system extends to the city line, where a
conncction is made with the system of the Camden, Gloucester
& Woodbury Railway, whose cars now enter the city over the
tracks of the Camden & Suburban Railway under a traffic
agreement. This line touches Washington Park, which is one
of the large summer resorts of Philadelphia, but which is also
served by a steamboat line from that city.

To the east the Camden & Suburban Company has three
lines, onc reaching to Haddon Heights, 614 miles; one to
Moorestown, 11 miles, and one to Haddonfield, 7 miles. At
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Moorestown connection is now being made with the line being
built by the Burlington County Traction Company, which will
extend to Mt. Holly, g miles further to the east.
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CHART SHOWING ORGANIZATION OF THE COMPANY

The Camden & Suburban system is operated in eight divis-
ions, the gross receipts of which average throughout the year
about as follows:

Gross Receipts

Line Number per cent
1—South Fourth St. and South Fifth St............ 5
2—Second St. and Third St........ ... ... il 7
B—BrOAAWAY ;wswins s5m 50 s oo o s 65555 55 5w s WEBEE S8 3 19.5

STREET RAILWAY JOURNAL.

[Vor. XXII. No. 23.

The following table gives the car miles and car hours from
April T to Aug. 31, 1903, or the first five months of the fiscal
year 1903:

Gross Car Car
Period Receipts Miles Hours
April 1 to August 31, 1903..... $241,424.56 1,218,008 148,973
April 1 to August 31, 1902..... 218,958.01 1,150,153 146,131
Per cent increase 1903 over 1902, 10.5 5 2
TRACK MILEAGE
The company has 83 miles of track, laid as follows: Forty-

four miles of 7-in. 8o-Ib. girder rail, 21 miles of 9-in. go-lb.
girder rail, 15 miles of 7o0-1b. T-rail, 3 miles of 6-in. 70-lb.
girder rail.

Of the 83 miles, 35 miles of track are laid with rails of 6o-ft.
length and the balance with 30-ft. rails.

PAVING

The company is obliged by its franchise to do a certain
amount of paving, and has laid 47,146 sq. yds. of asphalt paving,
30,000 sq. yds. of brick paving, 11,800 sq. yds. of belgian blocks
on concrete foundations, 9547 sq. yds. of 8-in. macadam, 16,000
sq. yds. of 6-in. macadam, and 6676 sq. yds. of Telford paving.
It has also laid 10,000 sq. yds. under its own tracks of broken
stone ballast to a depth of 4 ins.

JOINTS AND BOND»>

In making joints, both angle-plates and cast-welding have
been used. Market Street, which is one of the principal lines,
was originally cast-welded by William Wharton, Jr., & Com-
pany. Later the railway company purchased its own cast-
welding outfit,,and has cast about 621 joints. The results have
been very satisfactory, as only about 1 per cent of the joints
have broken. Outside of the cast-welded joints the company is
also using a considerable number of Churchill and Atlas joints.

The subject of bonding has been very carefully gone into, as
the general manager of the road, Mr. Harrington, is an expert
on this subject. A number of bonds have been used, several
of Mr. Harrington’s own design, and as a result the company
has practically settled on a bond which is known as the “Cam-
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den & Suburban Bond No. 2. Each terminal of this bond con-
sists of a cast-copper plate, 4 ins. x 6 ins., with two grooves in
it, each of which is of proper diameter to take in a oooo wire.
On top of the wires is placed a cast-iron plate with correspond-
ing grooves, and both of these plates are drawn up tight to the
web of the rail with two I-in. bolts. The bond wires, of course,
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span the angle-plate. In applying the bond the web of the rail
is first ground down until it is bright and the surface is then
treated with Edison-Brown alloy. The contact surfaces of the
copper plates and of the wires are also amalgamated with the
same material. A similar construction of bond is used on
T-rails except that the terminal plates are disc-shaped, and
only one connecting wire is used. This wire is carried around
Letween the terniinal plates in a circular groove. Both types
of bonds arc illustrated herewith.

The company has found from tests that a joint bonded in this
way has a lower resistance than the same length of a straight
track; in fact that the resistance of the bonded rail, including
the double-wired joint, is only 45 per cent of that of a solid rail
section. The company also has a few Ajax bonds which were
used before this new type of bond was developed.

The track construction possesses a number of very novel
features. For instance, opposite and supported joints are used
on practically all of the track. There is one section of about
3 miles in length laid with staggcred joints, but the rail has
been ground out in spots opposite the joints, and the manage-
ment is very positive in its opinion that opposite joints give
much greater satisfaction under the conditions existing in
Camden. The ties used are 6 ins. x 8 ins. x 8 ft., and com-
bination brace and base plates arc used in keeping the track to
gage instead of tie-rods.

T AND GIRDER RAIL

For a large part of the suburban line T-rail is used, but on
certain sections a girder rail was employed, because the
authorities through which these lines ran insisted upon its use.
For certain cross-overs on this class of work a split girder
switch has been installed.

This split switch was made by the
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insisted upon the use of the girder rail, sharing the common
belief that the track would be of considerable use to vehicles in
furnisliing them a mectal highway. Under this pressure the

THE CAMDEN & SUBURBAN RAIL-BOND NO. 2. THE UPPER
VIEW SHOWS BOND ATTACHED TO T-RAIL. SECOND VIEW
SITOWS BOND ATTACHED TO A 5IN. GIRDER RAIL,
AND THE LOWER VIEW, TO A 9IN. GIRDER-RAIL

compaiy was obliged to install considerable amount of girder
rail, but decided to conduct a count, at frequent intervals, of the
number of vchicles which used the track for this purpose. It
was found that when the track was laid in thc centre of the
street the rails were used largely by vchicles, but that when
the track was laid at the side of the street, as in most of the

o suburbain work, the use of it was much less fre-
14" 15" Bolt

e —— = quent. In fact, a record which cxtended over
_— Slg  iStringevis ¥ 19'480’ Lo Y, 5. | considerable time showed that under these con-
S WL sean, & , fis s ' .
i 7 61 Fa= — 15 | ditions only 12 per cent of the vehicular travel
w i I Bott 34" 15 »
o A ’ was on the track. The rest of the vehicles
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over than wherc girder-rail construction is
used.

All of the suburban extensions of the com-
pany arc built with double track, although on
two of them only a half-hour service is run.

BRIDGES AND TRESTLES
On the suburban turnpike, where the track
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Pennsylvania Steel Company, and is one of the very few split
girder switchces in use.

The question of T vs. girder rails for suburban extensions
has been one which has attracted considerable attention in the
neighborhood of Camden. Although the gage of the track is
5 ft., most of the vehicles used in Camden are of this gage, and
the authorities of many of the neighboring towns originally

W, 0.Cap12'x 19'x 10’ Lot o]

Cross-Section of Pile Bent
SECTIONS OF TRESTLE CONSTRUCTION ON WEST PALMYRA BRANCII

crosses a stream, the company has in every case
built its own bridge, so as to be independent
cutirely of the Doard of Freeholders, as far as
their supervision over bridges is concerned.

. All drawbridges over which the lines run arc
J operated by electric power with current from
the railway circuits.

On its West Palmyra line the company has
been obliged to build a large amount of
trestle, and a section is given of the construction em-
ployed, with an end view of one of the bents. The bent
consists essentially of yellow pine stringers, 8 ins. x 12
ins. and 30 ft. long, mounted on white oak caps, 12 ins. x
12 ins. and 15 ft. long. The posts and sills are of white oak,
I2 ins. x 12 ins., and the cross-braces of white oak, 3 ins. x 10
ins. The guard rail is of vellow pine, 6 ins. x & ins., the part-
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ing blocks of yellow pine, 2 ins. x 12 ins. x 18 ins., and the
ties of sawed white oak, 8 ins. x 8 ins. x g ft. The piles are of
white oak, 12 1ns. in diameter. The trolley poles, which are
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were installed in twenty-four hours. The work included putting
on the bells and clips, but did not include stringing the span
wire. This work was carried out with one construction car,
fitted with a tower and manned by two men

and a line foreman.

The trolley line appliances used for the most
part are of the Johns-Manville type, and the
heaviest material has been adopted, as it has
been found to pay in the long run. The bells
used are the galvanized iron No. 100 and 107,
with insulated inside bell. Soldered ears, 15
ms. long, are employed on straight track, and
No. 00 clips are used, even when No. o trolley
wire is used.

For fceder taps the line department uses a
solid insulated No. oooo feeder wire as a span.
The wire is stripped at the center, and a solid
brass bell or curve yoke is clipped onto it to
hold the trolley wire. The feeder is tapped
into the trolley wire every 500 ft.

For both feeder and trolley connectors brass
tubes are used, as copper tubes have been found
to deteriorate, and the wire is soldered in place

EXTERIOR OF POWER STATION, FROM EAST

fastened by straps and bolts to the bent, are 8 ins. in diameter
at the top.
OVERIEAD LINE
The trolley wire is mostly No. o, although in all recent con-
struction a No. oo trolley wire has been used. It has been
found that the latter size is no more costly to install; that is, the
same number of men can string the same amount of No. 00

in them. In this connection it might be inter-
esting to note that the tubular trolley wire con-
nector was originally patented by Mr. Har-

" rington, manager of the Camden & Suburban Railway, and the

patent was sold by him to the General Electric Company eight
vears or nine years ago.
STOPPING AND SECTION INSULATOR SIGNS
On the suburban lines the points at which cars stop are
indicated by stopping signs. They are made of sheet-iron, with
the words “Cars Stop Here" in black letters on a white ground,

VIEW OF POWER STATION FROM COOPER’S CREEK

wire as quickly as No. o wire, and, of course, it is much more
durable. On curves the company is using No. o phono-electric
wire. The record of the line gang in stringing trolley wire is
probably some recent work done on the Haddon Heights exten-
sion, when 314 miles of trolley wire, including twelve curves,

the sign being hung on the span wire. In addition, every
section insulator in the trolley wire is indicated to the motor-
man by a sheet-iron sign painted white with a red circle, to
call the attention of the man to the necessity of running over
the insulator slowly.
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FEED WIRES

In running its fced wires the company has adopted the
practice of many companies of tapping in the feeders to the
trolley wire at distant points, largely to permit boosting it
necessary. The average voltage at the outlying points is 500,
which is 70 volts lower than the power station voltage. The
feeders are tied together at the ends of circuits through auto-
matic magnctic circuit breakers, so that they can assist each
other, but the breaker will open in case of short circuit. The
company carries a 500,000-circ. mil cable to the end of each of
its lines, also onc dircctly to each of the battery sub-stations.

The feeders arc mostly No. oooo, although there are some
500,000-circ. mil cables, and the latter are being used largely
in new work. Owing to the method of tying in, described
above, the investment in copper on the Moorestown line, 11
miles long, and with a car headway throughout the day of
twenty-four minutes, was less than $30,000. This is partly
owing to the fact that two positive bus-bars are used, one of
higher voltage than the other, as described in connection with
the power station.

For splicing the No. oooo feeders a very long soldered and

INTERIOR OF

WESTMCNT BATTERY SUB.-STATION

twisted joint is used. The ends of the wires arc first stripped
for about 2 ft. and clamped together side by side. They are
then twisted under strain and soldered. For splicing the
500,000-circ. mil feeders a stranded connection is used. The
strands are cut back for a distance of 6 ins. to 12 ins., and a
regular sailor’s splice is made, after which the entire joint is
soldered and taped. So well is the splice made that at a little
distance 1t is almost impossible to see the joint. In fact, this
same practice has been followed for 1,000,<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>