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Our Twentieth Anniversary

With this issue the STREET RAILWAY JOURNAL is twenty
years old. Our first number was published in November, 1884,
at the dawn of the electric railway industry, and the paper has
grown in size and importance continually since that time with
the motive power whose development it has so faithfully chron-
icled. We may perhaps be pardoned if, at the outset of this, the
largest number ever published of any technical or trade paper,
we refer to the differences between this publication now and
twenty years ago. The change from less than 500 annual pages
to nearly 7000 was not made suddenly, but like that of the elec-
tric railway industry, was a gradual development, accompanied
by a painstaking effort to serve the street railway companies
of the country to the best of our ability.

Although many of our very early’ numbers were devoted
largely to the subject of the horse, we tolerated horse railroad-
ing only for lack of better things. It has always been a source
of pride with us that we were among the first to recognize the
importance to both the railway companies and the general pub-
lic of the introduction of improved motive power, and that we
strenuously advocated first the cable and then electricity when
the first was used only in a few cities in the far West and the
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arduous educational campaign in which this paper played no
small part. Then followed the various problems of operation,
and as each has arisen this paper has attempted to assist in
their solution by presenting the testimony of different experts
upon the topics under discussion and describing the practice
on various roads. We have been able to do this only through
the uniform courtesy and generosity with which street railway
And we

wish on this occasion to express our appreciation of the great

managers have met our requests for information.

assistance which we have always reccived from them and our
readers in general, of their leniency toward our shortcomings,
and the bhroad policy which has always characterized them in
their dealings with the technical press.

This Number and Its Contributors

No more fitting way, it has seemed to us, was possible to com-
memorate the twentieth anniversary of this paper than by the
publication of a series of articles on the achievements of those
early workers who have made the electric railway what it is to-
day. During the past twenty years history has been made
rapidly and our columns have been taxed to record the progress
During this time both the publishers of the paper
Neither has taken

of events.
and its readers have lead a strenuous life.
much time—we certainly have not—to cast a look backward and
consider, even as briefly as has been necessary in this issue. the
services of those who gave to the field during the early years
their best thought and efforts. Yet what a glorious record it is!
And how greatly has the structure of the modern industry de-
pended for its stability upon the firm foundations of corpora-
tion law and electrical science laid by those pioneers in both
horse and electric traction of the early days. It is true failures
were encountered, at times progress was along wrong lines and
steps had to be retraced, but as a whole the development has
been so rapid that the practice of twenty or even ten years ago
scems now most antiquated.

In view of the extent to which the Louisiana Purchase Ex-
position has been described and illustrated in previous issues
of this paper, as well as in the outside press, we have not
thought that it was necessary to devote any additional space
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i this issue to it.  To obtain even a superficial idea of its im-
portant features, a visit to St. Louis is necessary, and we
strongly recommend such a trip to all who can possibly arrange
it, as one of the best educational helps which this country af-
fords.
hibits at the Fair have called attention to the most important

Our own previous articles on the street railway ex-
objects of railway interest at St. Louis. \We have also de-
scribed at considerable length, earlier in the year, the street
railway systems of St. Louis, so that in the article on them in
this issue no attempt has been made to do more than describe
the general situation in St. Louis and mention brieflv some of
the most interesting features of the svstem.

The Development of the Industry

The list of contributors to this number is so large and each
is so prominent in the field discussed by him that no attempt
will be made in this editorial to refer individually to any of the
several articles. Nevertheless, it might be appropriate to point
out briefly the principal directions in which the street railway
of to-day differs from that of even a decade ago, when electric
traction had won a predominant position in the transportation
field, but when the methods of operation varied but little from
those of the preceding horse car days.

In the first place. we see a most striking difference in the
form of street railway corporation. Consolidation has been
the order of the day, and the cities in which there is more than
one organization supplying local street railway transportation
are now extremely rare.

With the increase in size of the street railway corporations,
there has been an increase rather than a decrease in the atten-
tion given to the employee and the opportunities afforded for
in‘di\'i(]uality and recognition of meritorious work. The dis-
cipline, or, to use a better word, the government of the men, is
based now in all progressive companies upon scientific princi-
ples. Instead of being one of a large number from whom a
mediocre or passable performance is expected, the modern man-
ager gives every opportunity to each emplovee to distinguish
himself by meritorious service, and recognition of this kind is
often stimulated by prizes for the economical use of current,
freedom from accidents and in other ways. The result has
been to create, as one writer in this issue has happily put it. a
new guild or craft of intelligent, ambitious workmen, which
cannot but have a most important and beneficial effect on the
hody politic.

Great as have been the changes in the human side of the
electric railway, the improvement in the mechanical and elec-
trical departments has advanced with equal steps. The cars
have grown longer and heavier, and the semi-convertible type
has been introduced to supply the demand for a car which
The
changes in motors have been principally in the direction of im-
The track has

would be suitable for both summer and winter service.
proving their mechanical construction. also
been made more substantial, although the principal improve-
ment in the permanent way department during the last ten
vears has been in the development of durable special work.
Power station design has been greatly modified, and promises
to undergo still further changes during the next few succeed-
ing vears. The modern power station dates practically from
the “Intramural” power house of 1893, at which the first large
direct-connected direct-current unit ever installed was put in
The evolution of the turbine during the past vear
has given an enormous incentive to the manufacturers of re-

operation.

ciprocating engines to supply the most economical machine
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which they can build, while the gas engine looms up in the
background as a possibly formidable, although as yet compara-
tively untried, competitor to the reciprocating and rotary
engine.

One can hardly realize that it is less than eight years since
any serious attempt was made to establish a uniform system of
accounting. but no review of the development of the industry
would be complete without a reference at least to this im-
portant achievement. Not only have the methods of account-
ing been placed on a scientific basis, but by the introduction
of the car-hour unit as well as the car-mile, the street railway
manager has been afforded a double basis for comparison,
which experience has shown to be extremely useful.

Operating Voltage

In possibly only one important respect has there been no
radical change in electric railway work during the past twenty
vears. Electric railways have steadily been, and still are, the
slaves of a low-working voltage. In fifteen years of enor-
mously rapid physical growth, during which the electric motor
has revolutionized rapid transit completely, the customary volt-
age of operation has risen by hardly more than 1o per cent or
15 per cent, unless one takes into account the very early and
quickly abandoned trial of 400 volts. There is, of course,
reason for this moderation, in that 500 volts, the nominal stand-
ard, was for some years assumed to be safe so far as danger
to human life was concerned. But while not highly dangerous,
this pressure is certainly capable, as unfortunate chances have
shown, of causing fatal results, although custom and the stand-
ardization of motor equipments tend to preserve it even up to
the present. This moderate voltage has been thus retained,
and it constitutes at once a serious limitation and an incentive
for improved methods of distribution. It is the old struggle of
the electric lighting industry over again, with somewhat simi-
lar results.

Large amounts of current can be transmitted to motors, fixed
or moving, only at great expense for copper and at great loss
of energy. llence, as traffic over electric lines grew heavier,
the problem of getting the power to the motors became pro-
gressively more and more serious. But during the early stages
of electric traction, while cars were yet light and speeds low,
the simplest methods were reckoned the best, and additional
copper was installed when it became necessary. Before long,
electric roads began to expand into the second stage of their
development, passing from mere tramways to the dignity of im-
portant interurban service, and thus increasing in length to an
extent that greatly aggravated the difficulties of distribution.

Just as this juncture began the sensational growth of long-
distance power transmission, marked by the advent of poly-
phase apparatus. Up to a dozen vears ago, there was no feasi-
ble method available for the transmission of power for railway
or any other purposes. The best that could be done in a rail-
way plant was to raise the voltage and let it go at that, and as
lines grew longer this proved to be an expensive remedy. One
of the early suggestions for relief was the adoption of the
three-wire distribution which had proved so successful in light-
ing work, with 1000 volts thus utilized for transmission, while
The method was

Street car traffic is

individual motors still worked at 300 volts.
tempting, but proved a failure in practice.

so irregular in amount and distribution that proper balancing
has uniformly proved impracticable for general service, and
for lack of it unusual strains are imposed on the motors and the

item of repairs goes up. In fact, one has regretfully to write
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down the three-wire system as a failure unless for some special
cases. )

But power transmission by polyphase alternating current was
quite another matter and relieved clectric traction from some
very embarrassing limitations. The first uses of power trans-
mission, however, did not come about through a deliberate
effort to reduce the difficulties of distribution, but from a sim-
ple and natural desire to cut down the cost of power required
by a railway system, through the substitution of transmitted
hydranlic power for steam power in driving the generators.
To the best of our knowledge, this was at the Taftville installa-
tion a little over ten years ago, and from it sprang the im-
been

portant svstem of polyphase distribution which has

adopted on so many roads. The rotary offered so simple and
direct a means of getting current from the transmission cir-
cnit that practically no other attempt has ever been made in
this country to work distribution sub-stations in any other way.
On long lines the rotary offered relief from Ohm'’s tribute w0
copper and robled the distribution of its terrors on interurban
lines, and while somet'mes applied without sufficient provoca-
tion, has had a highly stimulating effect on the long-distance
railway.

The Single-Phase System
We do not intend to discuss in this issue whether the rotary

converter is to be relegated to the scrap pile or is still to con-

stitute an important feature of our power distribution systems.
This subject was treated extensively at the meeting last month
of the International Electrical Congress, a report of which was
published in our last issue, and was diseussed editorially in
that and the preceding number. Independent of its desirability
or non-desirability on city systems or on heavy trunk lines run-
ning a frequent service, it certainly can be figured out that a
single-phase motor system presents many advantages in dis-
tribution and can be installed on long lines with admirable re-
sults in economy. This fact, combined with the ability of the
alternating equipments to work over direct-current distributing
systems, will give the system, in our opin‘on, a wide field in
electric traction work. Of course, there is a natural disposi-
tion to wait until the roads first installed bave made a definite
showing of some sort, but this fact only quickens one's interest
in results. One of the strong points claimed for the alternating
system is its very ready applicability to roads already having
transmission plants, and we believe that the temptation to try
the experiment will be very strong. Street railway men have
heretofore always displaved a very keen interest in improve-
We shall

hope ere long to be able to present to our readers actual re-

ments, and have been by no means slow to try them.

sults from the single-phase railway motors, and await them
anxiously.

Very heavy traction service, with short train intervals, as
we have already intimated, is governed by somewhat different
conditions. There is less objection to the third rail and to the
cost of labor of attendants at sub-stations and other circum-
stances which are favorable to d. c. operation. TFortunately,
in the New York Central installation the adaptability of . c.
equipments to a service of this kind will be thoroughly deter-
mined, and we believe with eminently satisfactory results. [t
is therefore with a feeling of confidence that the glorious record
of electric railway development which we have seen in the past
will be continued in the future that we look forward to the
cvents of the next few years.

In this cursorv review of the present, we have dwelt per-
haps more strongly on the present status of the a. ¢. motor and
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the opportunitics afforded by it for an increase in operating
voltage than on any other branch of railway work, but it has
been simply Because this feature is of paramount railway
interest at present.  We do not depreciate the efforts which
are being successfully made in other fields of endeavor, notably
m power station design and car construction; each will add its
quota to the successful road of the future. Nor do we believe
that the single-phase system is the panacca for all of the elee-
trical ills of the railway industry. Nevertheless, we feel con-
fident that it will ultimately furnish the solution for many of
the difficulties in electrical distribution which we are experi-
encing to-day.

The Subway

As the early part of this volume is devoted to a record of the
early days., it scems quite appropriate that the later pages
should treat of the present. No more striking example of the
ability of electric power to cope with city transportation exists
in this country than in the magnificent underground transit
The

publishers of this paper have bheen fortunate in being able to

system which is now being completed in New York City.

secure for this issue an account of the four principal features
of the subway construction which are interesting from a trans-
portation standpoint. The articles by Messrs. Van Vieck and
Stillwell, respectively, on the power station and electrical fea-
tures of the system, and the two articles on cars and the block-
signal system which have been built and installed under the
direction of George Gibbs will, we are confident, prove of the
greatest engineering value to the street railway industry.

The construction of the power station for the operation of
the subway involves many triumphs, both in steam and electric
engineering. The plant is notable for the interesting arrangc-
ment of coal bunkers and economizers, and the provisions
which have been made for the use of superheated steam. An
interesting construction feature is also the location of each of
the six 223-ft. brick stacks upon the structural-steel frame work
of the building so as to save space in the boiler room below.
The engines, which are of the Manhattan type, have the un-
usually large ultimate capacity of 11,000 hp, and are direct
coupled to alternating-current generators of 7300-kw capacity.
The high-tension alternating-current distribution system, in-
volving the use of rotary converter sub-stations, is unsed, and
many unusual provisions have been made to provide absolute
reliability of operation.  An extreme refinement is to be noted
in the provision of an automatic signaling system for instantly
turning off power from the third rail in case of accident. .\
repetition of the Paris subway disaster is rendered impossible,
both on account of the use of the steel cars and also the pro-
vision for lighting the subway independent of the power-feeder
circuits.

The construction of the new steel cars is worthy of careful
study by those interested in rolling stock. on account of the
novel method of supporting the floor load of the car from the

a radical departure from previous methods of

side framing
car construction. In this way the weight of the car has been
kept down to that of equivalent wooden construction.  In other
details also, such as the arrangement of the motorman’s cab,
car wiring, etc., these cars are improvements over anything
that has heretofore been huilt.  The block-signal system in-
stallation is one of the most complete that has ever been in-
stalled, and introduces the use of manv novel and interesting
features. A study of this great installation, embracing the per-
fection of skill in both the electrical and mechanical fields, will

prove both interesting and profitable.



THE ELECTRIC RAILWAYS OF ST. LOUIS

O much attention has been given to the electric railways
of St. Louis in these columns the past two vears that
it is not now necessary to go nto any extended discus-

sion of them, but rather to give a brief summary of the situa-
tion, enlarging on a few things not before described. Since
the American Street Railway Association met in St. Louis 1n

1896 great changes have been made, both in the orgamzation

Railway Company, Missouri Railroad Company, the Southern
Electric Railroad Company. and the St. Louis & Suburban
Railway Company. Since then the long-talked-of consolidation
has taken place, and the St. Louts Transit Company controls
all the lines in the city of St. Louis save those of the St. Louis
& Suburban Railway Company. A map of the lines of the St.
Louis Transit Company is published on the opposite page. In

INTERIOR OF THE PARK AND VANDEVENTER STATION OF THE ST. LOUIS TRANSIT COMPANY

and physical equipment of the street railway properties. In
1896 there were no less than six important street railway com-
These were the Lindell Railway
Company, the Union Depot Railroad Company. the National

panies operating in the city.

addition to the lines shown on the map, the company owns an
interurban line to Creve Coeur Lakes, which lie to the west of
the city.

Of the suburban or interurban electric lines outside of the

A 36-IN. AND 70-IN, X 60-IN. ENGINE AND GENERATOR IN THE
STATION OF THE ST. LOUIS TRANSIT COMPANY

COOLING TOWERS OF THE CENTRAL STATION—-ST. LOUIS
i TRANSIT COMPANY
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