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Saratoga as a Convention City
The American Street Railway Association is making a
change this year in the policy which it has followed for the last
twenty-one years, or since its establishment, by meeting in a
small city. Whether this policy will be followed in subse-
We are not

sure that a fixed policy to meet in Saratoga or some correspond-

quent years is for the association to determine.

ing small city would be the wisest thing to do, but the associa-
tion has made no mistake in deciding to try the plan this
year. Saratoga has many advantages as a convention city. It
is celebrated for its excellent hotel accommodations, is very
central for the Eastern States, which furnish the bulk of the
membership of the association, and a visit to it makes an at-
tractive trip for all at any time of the vear, but particularly
during the first two weeks of September. The principal argu-
ment in favor of meeting in a large city is that the delegates
have an opportunity during the time in which the association
is not in session of inspecting local strect railway operation.
and thus gaining an idea of how others solve the problems in
which they themselves are engaged for twelve months in the
year. Saratoga itself cannot in one sense supply this oppor-
tunity. Nevertheless, although there is no local street railway
system in Saratoga, there is much of electric railway interest to

be seen in the immediate neighborhood. The city is on a spur

of the Hudson Valley Railway Company, one of the longest
flrl‘tel'urban electric railways in the country, and within easy
fi({ing distance are the large water-power plants of Spier
Falls"and Mechanicsville, the works of the General Electric
Company, at Schenectady, and the important chain of city and
interurban railways connecting the Hudson River on the south
and east with the extensive valley of the Mohawk River.

The Papers and Programme of the American Street Railway
Association
The list of papers to be presented at the twenty-second
annual meeting of the American Street Railway Association is
a most interesting one, and the standing of the gentlemen who
are to read the papers is sufficient guarantee that they will be up
to the high standard which has been established in previous

conventions of the association. All the important branches

- of electric railway operation are comprised in the programme

which has been arranged by President Hutchins and Secretary
Penington. They include a treatment of two legal topics, one
paper on a subject connected with track construction, one on
rolling stock, two papers relating to power station practice,
and two which can be considered as of interest particularly to
interurban railways. In addition, a report can also be expected
from the standing committee on rules and one from the com-
mittee on standards. There is no one of these topics, except
possibly on interurban railway work, which is not of very
great interest to all street railway managers, and the growing
number of interurban roads, as well as the especial value which
papers on train orders and signalling and the transportation
of freight and express possess, make a treatment of these
topics of great interest. The meetings of the association arc
essentially experience meetings, and we sincerely trust that
every delegate who attends the convention will do so with the
express intention of contributing some results of his experience
to the association on at least one of the topics which are to be
discussed. If this plan is followed the success of the convention
from a technical standpoint is assured.

Through the courtesy of the Hon. A. B. Colvin, president of
the Hudson Valley Railway Company, and through that of the
General Electric Company, three attractive excursions have
The
excursions in the neighborhood of Saratoga are among the most

been arranged during the three days of the convention.

enjoyable of any of the country, as the Saratoga region is not
only very picturesque, but possess great historical interest.
Within a few miles of Saratoga Springs have occurred many
of the most deadly contested battles conducted during the
French and Indian War and later during the War of the Revo-
lution, while the pen of Cooper and other writers of fiction has
lent a touch of romance to many of the scenes which lightens
the more grisly aspect of actual warfare. With Lake George
on the north, Saratoga Lake on the cast, Schenectady on the
south, and the manifold charms of Saratoga Springs them-
selves, the visitor to Saratoga will find much to occupy him
whether he is in scarch of picturesque or historical scencs, the
more practical achievements in electrical science of a later day,
or desires to spend a few leisure hours in the many pleasires
afforded in a typical American summer resort.
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The Accountants’ Convention
The programme of the Street Railway Accountants’ Asso-

ciation meeting is, like those of past years, a very prac-
This has been one of the strong features of this
association, and also one of the causes of its success, in that

tical one.

iv has aimed at practical assistance toward solving live prob-
lems within its line of work.

The paper entitled “Freight and Express Accounts,” by Ir-
win Fullerton, general auditor Detroit United Railway, is
upon a subject that is holding the attention of all interurban
companies, and many urban companies at this present time.
Mr. Fullerton is located in a part of the country where this
branch of electric railroading is at a high mark, and his paper
Added to this is the discussion
which will follow from the accountants of other sections, so
that the result should be for the betterment of this accounting.
“Car Maintenance Records,” by S. C. Stivers, who has just left
the Jersey City, Hoboken & Paterson Street Railway, is of
interest because a wide diversity exists in the treatment of the

will be of thorough interest.

details of car maintenance, and this will probably result in
more uniformity.

No title has been given to the “paper or address by a repre-
sentative of the United States Census Bureau,” but as the
Census Bureau used the standard classification of the associa-
tion, it no doubt will be along the lines of its experience with
it. Anything its representative will say will be of value as
throwing a side light upon the classification which has been so
cordially received by electric railway interests.

The “Reportof the Committee on a Standard Form of Report
for Electric Railways” is of great importance, because of the
discussion which preceded its experimental approval last
year. Since then it has heen adopted by the National Asso-
ciation of Railroad Commissioners at their convention in
Portland, Maine, in July of this year. The arguments against
it at the Accountants’ convention last year seem not to have de-
veloped strength, but it will probably be taken up in a thor-
ough manner again.

Individual opinion is wide apart on the method of conduc-
tors’ remittances, and, like so many of the subjects interesting
to the operator, it has never been thoroughly discussed, there-
fore the paper by Frank R. Henry, auditor St. Louis Transit
Company, entitled “The Advantages and Disadvantages of the
Bag System as Compared with the Receiver System of Hand-
ling Conductors’ Remittances,” will open up a discussion that
will, it is hoped, benefit this much vexed problem.

C. N. Duffy, secretary Chicago City Railway, and chair-
man of the committee which formulated the standard classifica-
tion, is always interesting, therefore his comparison of the
American standard with the proposed British municipal stan-
dard, should be interesting to our British friends as to us.
While, of course, America is not called upon to discuss the
proposed British standard, it can do no harm, and it may point
out the desirability of international uniformity along the Amer-
ican line, as this paper showed in its editorial columns Aug. 1.

A new idea is to be tried in “Replies to Questions,” which is
to throw open a portion of each session to the asking and re-
plying to any questions not provided for in the programme.

This should be a popular feature, and we understand it is not’

necessary for the questioner to be present, but by writing the
question the answers will be given in the verbatim report,
which is always published immediately after the convention.

Taken as a whole, this programme is full of promise, and in
the light of past performances by this association, it will be
turned to account before the convention is over,
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The Meeting of the American Railway Mechanical &
Electrical Association

The Saratoga Convention will be noteworthy from the fact
that at it will be held the first regular meeting of the American
Railway Mechanical & Electrical Association, which convenes
one day earlier than either of the two other associations, that is,
the first meeting will be held at 10:30 a. m. on Tuesday, Septem-
ber 1. The papers to be read at the meeting have already been
printed and distributed to the members, and present an array of
interesting topics which should elicit an extended discussion.
The association has a wide sphere of usefulness and can, by
concerted effort, effect as important improvements in the me-
chanical side of street railway operation as has already been
accomplished in accounting by the older Accountants’ Asso-
ciation. When we consider the topics to be treated at the
Saratoga meeting, which include two papers on repair shop
practice, two on controlling mechanism, one on motors, and
one on rolling stock, it will be seen that the four days selected
by the association for its mecting this year are none too long to
cover the field mapped out in the programme. We believe that
the Saratoga meeting of this association will be the first one
only of a most honorable and useful career, and one which will
reflect great credit on the foresight of those who organized the
association and those who have joined its’'membership.

The Electric Raitways in the Hudson and Mohawk Valleys

Electric railways in the vicinity of Saratoga present many
interesting features for the consideration of practical railway
managers and engineers, for while the convention city itself
has no distinctive street railway facilities whatever, and may
be said to be almost entirely without a local service, it is’ con-
nected with some of the most important properties of this class
in the Empire State, all of which are easily accessible to it.
The principal features of these entefprises are outlined and
discussed in the series of articles on “Electric Railway Attrac-
tions of Saratoga and Vicinity,” which form an important part
of this By reference to the map of the district,
which accompanies these articles, it will be seen that there has
been a remarkable growth of electric lines in the Hudson and
Mohawk Valleys, centering at Albany and extending as far
north as Warrensburg and south to Hudson.

The territory served by these electric lines had already en-
joyed steam railroad service that was far superior to that of
almost any other part of the country, but the abundant water-
power available favored the cheap production of electric cur-
rent, and ways and means were quickly devised for utilizing it.
At the present time the water-power development is one of
the largest and most important in the country, and just now
its value is greatly enhanced because of the increasing cost of
fuel. The magnitude of the transmission system, too, and the
refinements that have been introduced add to the interest of
this feature of the work. But while the water-power develop-
ment has done much for this region, and is confidently expected
to do still more, it has been found impracticable to discard
steam power, and, as a matter of fact, one of the most important
recent additions is a steam-driven interurban power plant, de-
signed in accordance with the latest practice. This equipment
furnishes power for the operation of the Fonda, Johnstown &
Gloversville system, and is described in detail elsewhere. On
the other hand the United Traction Company, the Hudson
Valley Company and the Schenectady Railway Company are
depending more and more on water-power, and the first-named
company is even now preparing to dismantle its remaining
steam plants. A comprehensive system of feeding the trans-
mission lines upon which these railways depend has been

issue.
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worked out, and ultimately 1t is expected that provision will be
made against every contingeucy that would necessitate a shut
down or seriously cripple the service.

In other features of construction and equipment tlie prop-
erties of this section, although pioneers, rank high in eom-
parison with similar enterprises. Bold engineering marked the
laying out of many routes, and while this gave them an advan-
tage as scenie railways it necessitated a high standard of track
and lne construetion and the use of cars equipped with ap-
proved safety app]iancés. I spite of the fact that most of the
present properties are made up of smaller roads, which were
absorbed and welded together, they have been improved or re-
High
speed is maintained on all the interurban lines, and the subur-

built, so that they now form a very creditable system.

ban service has here reached a point that for cities of the size
served is in a class distinctly its own.

From an operating point of view a better locality could not
be found for holding a street railway convention, as every class
of service—city, suburban and interurban, excursion and tourist
traffie, freight and express business—are all to be found hkere.
The natural center of this development is Albany, the capital
city and most important electric railway point in that part of
the State, and the predominating influence is thie United Trac-
tion Company, which controls the transportation facilities of
Albany, Troy, Cohoes, Watervliet and Rensselaer, and thus
holds the key to the situation.
operations to the local and suburban service of the cities it

This company has confined its

controls, and its policy is a guarantee of non-interference with
This has
enabled the projectors of this class of road to develop new fields

the companies developing the interurban business.

with confidence, and has, at the same time, assured them ad-
mittance to the “five cities,” an important consideration in that
section, especially for companies handling freight and express.
This branch of the service has already been developed to a
point where it is apparent that clectric railways can handle it
with profit. At the present time the steam and electrie roads
are working much more harmoniously than formerly, and in
This condition has not
always prevailed, however, but the New York courts last year

several cases they exehange traffic.

decided that electric railways eould compel steam roads to
permit the establishment of a physical conneetion between the
systems and accept business involving transfers between their
roads; in other words, the electrie railway was recognized as
a common carrier, and the steam road prevented from dis-
criminating against it. The express companies find it to their
advantage to recognize the electric lines and cater to them.
Altogether, it will be seen, therefore, that street railway men
visiting Saratoga will find muech in the properties of that
section to command their earnest attention.

Our Convention Issue

Following the series of articles in this issue on the eleetric
railway system in the Hudson and Mohawk Valleys, we have
attempted to outline briefly the standard praetice of the largest
cities in this country in track construction, overhead eonstruc-
tion, power stations and rolling stock.
wethods followed in New York and Brooklyn have been

In these chapters the

omitted, as the practice in these ecities was so fully discussed
in our New York convention number published in October,
1901.  We realize that outside of the fourteen or fifteen cities
selected for this discussion on city practice, there is much that
is of value and worthy of adoption. The space at our disposal,
however, permitted us only to take up the practice of a certain

limited number of ecities, and the data from these have been
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grouped in a way which, so far as we kunow, has never been
followed before. lu other words, a comparison has been made
at one time of the practice of the various companies con-
sidered, so that the differences between them can be readily
understood. We cannot attempt here to discuss editorially all
the topics treated in the several ehapters, as in each sub-
division of the subject a series of general conclusions has been
appended in which a comparison is drawn of the plans followed.
We believe, however, that the general trend of practice of the
different companies whose methods are discussed in this series
of articles will be found of practical value by constructing and
operating engineers in all parts of the world.

Mr. Dawson’s Article

We present in Mr. Dawson's able paper a very judicious
reswine of current international practice in power station opera-
tion. It is not strange that common necessities and require-
ments should have produced a certain unity of method, yet the
divergencies from a common standard are conspicuous and in-
structive. In the general matter of power station design we
feel that the influences now at work are likely to effect eon-
siderable changes in the next few years. Looking at the sub-
ject in its broad aspects, it is apparent that in the eentury now
begun the fuel question is likely to take on a far more serious
aspect than in the past, and that the engineer will find the
uecessity of economy in fuel ever nmore and more imperative.
Up to the present the aim of, perhaps, the majority of improve-
ments, has been the reduction of labor costs, with highly suec-
cessful results, but at the present time there is every indication
that the price of fuel is rising more rapidly than the price of
labor, and that future efforts should be directed mainly at fuel
economies. Moreover, nothing is more eertain than that in-
terest charges have entered in this eountry upon a downward
gradient, so that eapital investment is already far less of a
burden than it was a decade since. The normal and proper
tendency in station design would, therefore, appear to be the
diminution of operating expense, both of fuel and labor, even
at the cost of considerable increased investment. This is the
more important since the depreciation charges on modern
machinery are materially less than they were a few years ago,
so that on the whole the fixed charges are diminishing while
the fuel charge is inereasing, and the labor charge is barely
holding its own, and, perhaps, even has a downward tendency.

These conditions, while general all over the world, have
affected the world gradually, and our own country only re-
cently. In England the capital charges are low, and the labor
charge, while less than here, is still materially greater than on
the Continent. This condition has materially affected the de-
sign not only of power stations, but of the machinery installed
in them. Some of the peculiarities of German practice, as in-
stanced by Mr. Dawson, speak plainly on this point. High
superheating of the steam has generally been regarded here,
and in fact in England, as “too troublesome” or “too theo-
retical,” or too something or other else, but in Germany they
have neither spared the trouble nor the theory, and have
reached in virtue of their labor some truly remarkable results.
Tf the triple expansion engine was the thing that saved stecam
the triple expansion engine was the thing they wanted, and
in it went, never mind if it was a trifle more complicated and
required a little more care. And we are strongly of the opinion
that the need of economy, together with the competition of the
steam turbine, will compel the usc of the triple expansionengine
here. Tn stations large cnough to insure a good load factor

there is no valid objection to its use. In the same way the
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Germans and Continental engineers generally like to connect all
the auxiliaries possible to the main prime mover. This, to our
eyes, seems clumsy and inconvenient, but it undeniably saves
power over either steam or electric auxiliaries, and that is what
Mr.

Dawson very justly remarks that English and American engi-

counts in the long run ‘under Continental conditions.

necers aim at simplicityin design, which is in itself a good thing:
but there is a kind of simplicity which contents itself with being
“just about as good,” and there is still another kind which
accomplishes, by means of a single intricate picece, what could
he done as well by two simple pieces. Neither sort is especially
commendable.  We do not say these things in reproach, but as
a reminder that our Teutonic friends are not so far behind us
as we sometimes love to think.

We think that Mr. Dawson does not overestimate the im-
portance of the steam turbine. This truly remarkable machine
1s forcing its way very rapidly. Its strongest points are its
high rotative speed as applied to driving alternators, and its
very uniform economy under widely varying loads. Both these
advantages arce somewhat reduced by the difficulty of designing
dircet-current dynamos for turbine speeds, and its consequent
mapplicability to small and moderate-sized railway plants in
which its uniform efficiency would he particularly available.
Its Dest hold in large stations is its cconomy of space, which
again is reduced in value by its special suitability to alternators
wliich can readily be placed where saving in space counts for
little.  Of course, the adoption of alternating motors or a great
improvement in the reduction of alternating to direct current
would remove these disabilitics and very greatly increase the
use of the turbine. The gas engine as a prime mover is one
of the most interesting of possibilities. 1t certainly is capable
of greater economy than any steam engine has vet shown, but
it is, nevertheless, not in a satisfactory state. That it will be
greatly improved is certain, but whether it will soon compete
The
cconomic forces that tend to compel maodifications of practice in

with the steam cngine is quite another matter. same
the direction of fuel economy act as a direct stimulus to im-
provements in the gas engine, and the result may well be sensa-
tional.  Tf the steam engine is to be our main reliance in the
future. as in the past, we are inclined to think that improvement
in furnaces is likely to lead to greater cconomies than improve-
ments in any other single direction.  One has only to look at
a series of boiler tests to be impressed with the fact that proper
burning of the fuel is the exception rather than the rule. The
evaporative cfficiency of a single type of boiler varies more than
any other factor in power production, and this is a matter
mainly depending on the design and operation of the furnace.
One must watch the fuel from coal pocket to stack in order to
1sure proper econonty in its use.

The Design of City Power Stations

The general theory of power house design applies to city
stations as well as others, but in large urban systems certain
conditions arise which greatly modify the factors which control
location and design. These in chief are the cost of real estate,
cost of water supply, and the great mass and density of the
traffic. In the case of interurban roads or those in and about
the smaller cities the cost of real estate is not a serious matter.
It is a small fraction of the total investment and within the
area near enough to the center of load to be considered it is
fairly uniform. Likewise the water supply. especially for con-
densation, can generally be obtained quite easily from wells
As to the
traffic, it is usually such in amount and kind that it is hard to

or streams anywhere within the area concerned.
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get a good load factor, and the output is likely to be greatly
affected by temporary local conditions. In large urban stations
real estate and water supply are serious matters. It is a tre-
mendously costly matter, even if it would be permitted, to build
the power station or stations at the point which economy of
distribution would dictate, and even if it were feasible water
supply might involve great expense for even a very inadequate
supply.  As a city gets bigger and bigger the number of sites
available on the score of cost, water supply, and, for that matter,
fuel supply, rapidly diniinishes. As regards load conditions an
urban system generally has a far better load factor than usual,
and much greater uniformity of load factor with much less
likelihood of relatively great and sudden disturbances. As an
offset to this advantage the center of load on a large urban
system fluctuates with almost tidal regularity, moving in and
out from the geometrical center or back and forth with the
diurnal movement of passengers. This fluctuation should be
taken account of in the distribution system and implies in-
creased feeder capacity:

When the small systems of a decade ago grew to formidable
dimensions they rapidly outgrew their power stations, and in
the press and hurry of increasing demands all sorts of make-
shifts were indulged in to tide over the present emergency.
These proved expensive, and have gradually been supplanted
by stations laid out with reference to the demands of the sys-
tem as a whole.  As our data here presented show, there are
two fairly distinct plans for supplying a great urban load.
One is the system of distributed power stations, so thoroughly
worked out 1n the practice of the Boston Elevated Railway
Company. the other the central station idea, well exemplified
The
former establishes several stations in the load district and feed-

in Baltimore and in several metropolitan instances.
g the railway system directly. The other establishes one
immense station at some particularly favorable spot and trans-
mits over a separate feeder system high-tension polyphase cur-
rent to sub-stations with rotaries located at favorable points
on the general network. The theoretical questions involved
between the two plans are those touching, on the one hand, the
cost of gencrating power in stations of different capacities and
load factors, and on the other the cost of distributing and re-
transforming current in case a single generating plant is
chosen. The costs here considered must be based not only on
operating expenses, but on the total cost of the energy, in-
cluding fixed charges, upkeep and depreciation. Most of the
misunderstandings in the premises have come from the
Not only the relative but the

absolute magnitudes of the various stations compared obviously

omission of these latter factors.

enter the question, together with the magnitude and variations
of the load factors. In due time experience will settle the ques-
tion, but up to our present writing sufficiently complete data
from the large central power stations are not at hand. Nothing
final is yet known of their economy, and still less of the prac-
tical cost of taking their current, transmitting it to the sub-
stations and reconverting it into direct current.

One thing, however, appears to us reasonably certain, that
when a station gets so big that it should be subdivided and
run in practically independent sections to insure safety against
a general breakdown, a point has been reached at which there
is very litile hope of reaching an economy in generation much
in excess of that which would bhe attempted by the sections run
independently at separate points. Any material gain must be
made in such case by the lessened cost of real estate and water
and fuel haulage, and a possible gain in the steadiness of the
load factor. As a matter of fact the load factor reached in the
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separate stations of the Boston system is so high as scarcely to
warrant hope of much further gain, so that the question of
cconomy simmers down to an equation between real estate and
feeder copper. The greatest gain possible on the one-station
plan is in increasing the number of feeding sub-stations, and
the cconomies of this step have not yet been thoroughly dis-
cussed. A converting apparatus which doces not require atten-
tion is greatly to be desired and would change the whole situa-
tion most radically. The advent of the steam turbine, on the
other hand, lessens the space required for a station and makes
it easier to cstablish separate feeding plants, although the un-
suitability of the turbine for direct-current generation is a
serious drawback. In a turbine-driven station the boiler space
is the most considerable factor, and to keep this within limits
a stceple construction of the boilers would scem logically to be
the next step. Further economy in generation depends very
much on increasce in pressnres, high superheating and the use
of improved turbines and triple expansion engines. In large
stations, with high and relatively stcady load factors, triple
expansion is worth while, and the higher the pressures go the
more important is its advantage. Triple expansion is the
logical step if the reciprocating cngine is to hold its own against
the increasing competition of the steam turbine.

The Functions of the Repair Shop

Mr. McCulloch's description of the equipment, operation and
methods of the repair shop of the Chicago City Railway is one
of the most valuable contributions to the literature of practical
railroading that we have seen for some time. It is particularly
useful to the railway fraternity on account of the details re-
garding costs, which throw much light on the vexed questions
of maintenance and its cost. The Chicago City road is an ex-
cellent one from which to derive data, as it is large enough to
justify the establishment of completely equipped repair shops
without being so large as to lose its value as an example. It
also includes both cable and electric equipments, so that not only
does the report give some comparative data, but the shop itself
was compelled to do a larger variety of work than would be
usual. The first thing to be noted in the equipment of the plant
is that no mistakes were made in half-doing it to save initial
cost. It was constructed on the theory that such a shop must
be able to compete in economy of operation with first-class
establisments of far greater size. It must make castings as
cheaply as a large foundry, and wind armatures at as low a
price as the big electrical manufacturers. Therefore, it was
fitted up with the latest forms of machine tools, clectrically
driven throughout, and was organized as carefully as if it were
going into sharp competitive business quite on its own account.
The result not only has justified this thoroughness of equipment.
bnt is a lesson on the economy with which a small establishment
can do work when well administered. There is no greater
mistake than to think that all the advantages in cost lie with
the large shop. On the contrary, in the very big establishments
there is likely to be a vast amount of “lost motion” between
ordering a thing and getting it done. all of which costs good
money.

Very few persons outside of the executive departments of
street railways have any adequate notion of the work that is
cut out for the repair shop of any large strect railway system.
The Chicago City Railway operated in 1902, for which year the
data are given, 527 motor equipments and 172 grip cars, making
a total, including trailers, of about goo to 1000 cars. It has a
little over a hundred miles of double track, of which abont 4o
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per cent is cable road and the rest electric. Yet on this system
the repair shops required the services of from 300 to 350 met:,
including the repair force in the car houscs, and the repair foree
including the car house crews, ran up a yearly pay roll of more
than $350,000, to say nothing of materials uscd. This fact is
respectfully comniended to the non-technical reader who labors
under the delusion that incidental expenses are moderate. To
be sure, the repair shops in this case do no small amount of
work which most repair shops do not attempt, but on the other
land the equipment is such as to tend toward reduction of labor
costs. It is not so much, however, the total pay roll that is
striking as the itemized report showing the distribution of
repair costs. For instance, the average man does not realize
at all the cost of maintaining a car cquipment. Unless he is in
the railway business he looks upon it rather lightly, and even
if e knows something about it he is apt to be misled by ghb
recitals of percentages of depreciation and the small cost of
repairs superinduced by “our latest type R. S. V.o Poog-11-44
cquipment.”  The weary souls who stand over the sysfem 24
hours per day to foot up the leering lines of the monthly ex-
pensc list know better, but generally hold their peace. But here
are some of the figures. The repairs and renewals on motors
and the purcly clectrical equipment of the cars averaged $134.21
per motor car. This does not look much like the current esti-
inates of depreciation, does it, long-suffering friend?  And then
there is to be added another cheerful item of $28 per cquipment
for inspection and ordinary supplies, bringing the total main-
tenance charge to $162.21 per car.

This result, it should be borne in mind, is from a good-sized
road, well operated and successful, in which the very repair
shop cquipment we are considering has brought down the costs
of work to a point very considerably below those which would
commonly be charged for the same items. We would much like
to see an equally rigid analysis of the maintenance charges on
a road of only average size and under only ordinarily good
management. The results would not be cheerful reading, hut
they would he a good lesson to the gibbering idiots who arce
chortling about 3-cent fares and figuring salesman’s deprecia-
tions and repairs.  The thorough organization and equipment
of the repair shops under consideration have encouraged the
undertaking of repairs and minor manufactures of a kind not
usually attempted except in emergencies. Many roads do more
or less at rewinding armatures and fields, but few go so far as
to strip, retape and rewind the wire of burnt-out fields or to
reforge old axles into guard irons and switch tongues, let alone
manufacturing special track work for crossings. The costs
given by Mr. McCulloch for armature and field winding on the
various types of motors in common use are very instructive,
and while a good many roads may find it difficult to duplicate
them, others, which have the advantage of relatively low-priced
labor, will find it quite possible to do so. It is always a nice
question how far it pays to go into heavy repair work and minor
manufacturing, and each road must settle the question for itself.
The danger from an economic standpoint lies inn the tendency
of repairs to make repairs. Does, for example, a field re-
wound from scrap copper retaped stand up as well as a new
ficld, and will a switch tongue forged from axle stecl last like
one made from special steel for the purpose? These are ques
tions tliat must be answered by expericnce, and while the re-
sults in Chicago have apparently been good we should greatly
dislike to guarantee similar satisfaction in the average repair
shop. Nevertheless, the Chicago City Railway has scl a pace
that is stimulating. .
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THE COMING

AMERICAN STREET RAILWAY ASSOCIATION

The meetings of the American Street Railway Association
will ‘be held in the ball room of the Grand Union Hotel, Sara-
toga Springs, on the afternoon of Wednesday, Sept. 2, and on
the mornings of Thursday, Sept. 3 and 4. The programme of
the Association is as follows:

Wednesday, Sept. 2, a. m. Registration.

’ 2:00 p. m. First session.
Address of welcome, by Mayor Knapp.
President’s address.
Report of the executive cominittee.
Report of the secretary-treasurer.
Presentation of papers.

8:00 p. m. Excursion to Saratoga Casino upon invitation

of the Hudson Valley Railroad Company.

Thursday, Sept. 3.
10:00 a. m. Session.
) Presentation and discussion of papers.
1:00 p. m. Excursion to the works of the General Elec-
tric Company at Schenectady, upon invita-
tion of the General Electric Company.

Friday, Sept. 4.
10:00 a. m. Session.
Election of officers and any unfinished busi-
ness.
1:00 p. m. Excursion to Lake George on train drawn by
electric locomotive, upon invitation of the
Hudson Valley Railroad Company.
8:00 p. m. Banquet in the ball room of the Grand Union
Iotel.
The titles of the papers to be presented are announced as
follows :

“The Right of Way," by Herbert H. Vreeland, of New York.

“Comparative Merits of Single and Double Truck Cars for
City Service,” by John I. Beggs, of Milwaukee.

“The Manufacture and Distribution of Alternating Currents
for City Systems,” by Richard McCulloch, of Chicago.

“Ireight and Express on Electric Railways,” by J. B. Me-
Clary,” of Birmingham.

“Train Orders and Train Signals on Interurban Roads,” by
T. E. Mitten, of Buffalo.

“The Evils of Maintenance and Champerty in Personal In-
iury Cases,” by Michael Brennan, of Detroit.

“Electrically Welded Joints,” by William Pestell, formerly
ot Worcester, and now of J. G. White & Co.

“Steam Turbines,” by W. L. R.'Emmctt. of the General Elec-
tric Company, Schenectady.

THE STREET RAILWAY ACCOUNTANTS OF AMERICA

The meetings of this association will be held in one of the
club rooms at the end of the court piazza of the Grand Union
ITotel.  The entrance will be found very near the headquarters
of the STREET RAILWAY JoUurNaL. The following programme

has been adopted for the Saratoga meeting :

CONVENTIONS

Wednesday, Sept. 2, 1903.—In Convention [lall, Grand Union
Hotel.
Annual address of the president.

10 a. m., sharp.

Annual report of the executive committee.

Annual report of the sccretary-treasurer.

Paper: “Ireight and Express Accounts,” by Irwin [Fuller-
ton, general auditor, Detroit United Railway, Detroit,
Mich.

Appointment of convention committee on nominations.

Appointment of convention committee on resolutions.

Replies to questions.

Thursday, Sept. 3, 1903.—10 a. m., sharp.

Paper: “Car Maintenance Records,” by S. C. Stivers, New
Jersey & Hudson River Railway, Edgewater, N. J.

Paper or address by a representative of the United States
Census Bureau.

Report of the committee on a standard form of report for
electric railways. Chariman, William F. Ham, comptroller
Washington Railway & Electric Company, Washington,
D G

Replies to questions.

Friday, Sept. 4, 1903.—10 a. m., sharp.
Paper: “Advantages and Disadvantages of Bag or Ln-
velope Receiver System of Conductors’ Deposits,” by
F. R. Henry, auditor St. Louis Transit Company, St.
Louis, Mo.

“Comparison of the Municipal Tramways Association of
Great Britain, Proposed Standard Classification and Form
of Report with the American Standard,” by C. N. Duffy,
secretary Chicago City Railway, Chicago, Ill., chairman
committee on standard classification.

Report of committee on resolutions.

Report of committee on nominations.

Election and installations of officers.

Adjournment.

+ O
Q-+

THE AMERICAN RAILWAY MECHANICAL AND ELECTRICAL
ASSOCIATION

The convention of this Association commences one day
carlier than that of the American Street Railway Association,
or of the Accountants” Association. The mectings of the Asso-
ciation will be held in one of the club rooms of the Grand
Union Ilotel, very near the meeting halls of the other two asso-
ciations, and the first meeting will be held on Tuesday, Sept.
1, 10:30 a. m. An address of welcome will be extended by
Hon. Edgar T. Brackett, State Senator of New York State.

The meetings on Sept. 2, 3 and 4 will be called to order at
10:00 a. m. The papers to be read are as follows:

“Shop Kinks,” by H. H. Adams, of Baltimore.

“Type-M Control,” by W. O. Mundy, of St. Louis.

“Improvements in Street Car Motors,” by E. \W. Olds, of
Milwaukee.

“Care and Maintenance of Car Bodies,” by C. I'. Daker, of
Boston.

“Shop Practice,” by Alfred Green, of Rochester.

47

I'he Use and Abuse of Controlling Mechanism,™ by D. T
Carver, of Jersey City.



ELECTRIC RAILWAY ATTRACTIONS AT SARATOGA
AND VICINITY

LECTRIC railway operators who go to the Saratoga
Convention carrying with them the impression that
there is little of interest to be seen or heard aside from

the exhibits of manufacturers and the sessions of the conven-
tions, will be agrecably disappointed. Within a radius of 50
miles of Saratoga at points accessible by electric travel, are no
less than seven systems, cach of which affords interesting
features in operation and construction. In fact, it would be
difficult to find in the entire country a district offering so great
a varicty of methods as the roads of this section.

Most of the systems in this territory depend upon water-
power for operating their plants. This method of generating
current, which, by reason of the gradual advancing cost of
coal, is bound to receive increasing attention in the future, has
reached a high stage of development in this valley, and because
of the great varicty of these water plants, as well as the mag-
nitude of some of them, the live railway operator will find
plenty of opportunity of making a study of this feature under
the most favorable circumstances.

Methods of transmitting and handling current after it has
In fact,
some of the most interesting transmission lines in the country
are located in this portion of the Hudson Valley, and not only

are these lines remarkable for their length, but for the methods

been generated have also received careful attention.

of utilizing and distributing the power. The nmumber of water-
power plants, and the great demand for current at widely sepa-
rated points, have encouraged engineers to work out novel and
interesting methods of sectionalizing and grouping the circuits,
so that current may be taken from different plants and delivered
at various points, thus insuring the consumers protection
against breakdown at generating stations and on transmission
lines, and at the same time permitting of greater flexibility in
the amount of current that may be utilized at any given time
or point,

The development of these water-powers and transmission
lintes has also resulted in the designing of a number of unusu-
ally large sub-stations for utilizing and handling the power.
Some of these sub-stations supply current for manufacturing
purposcs, for are lighting, and for incandescent lighting, as well
as for electric railway operation, and in several instances the
four varieties of equipment are installed under one roof, form-
ing a complex and interesting layvout.

One of the electric railway systems in this district has
adopted the method of generating direct current by means of
water-wheels and then transforming and transmitting the cur-
rent at high potential through the use of inverted rotaries.
The reasons for utilizing this seemingly roundabout method and
the advantages claimed for it are detailed in the succeeding
pages.

While water-powers form the principal source of supply in
this district, there are also several large and well-equipped
steam-power stations, and one of thesz in particular, which is
described in detail, may be commended to the attention of visit-
ors as one of the largest up-to-date interurban power plants
in the country.

From the standpoint of roadbed construction theelectric roads
of Eastern New York show many features of superiority over

the general run of lines in other portions of the country. Sev-
eral of these lines lay in the route of that growing system of
electric roads which enthusiasts hope will some day afford
unbroken electric travel from New York to Chicago. At
that
mind the possibility that some day they may be called upon

any rate, it is evident the Duilders have had in
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to take care of through high-speed traffic, for while the
topography of the country has made it difficult at present,
the grades have been brought down to a very low standard.
There are numerous extensive cuts and fills, many of the
former being through solid rock, and double-track lines are the

rule rather than the exception. There are a number of note-
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The rates for express matter are considerably
higher than those received by the majority of
the roads that are developing this business in
the Middle West.

a very profitable exchange of freight and ex-

Some of the lines carry on

press with the Hudson River steamboat lines,
an example which could be followed to advan-
tage in other portions of the country.

In the development of summer traffic the
fastern New York roads can furnish many
valuable suggestions. The remarkable scenice
beautics of the Mohawk and Hudson valleys
give a natural impetus to summer traffic, and
this has been stimulated by the cstablishment
of summer parks, and the practice adopted by
three of the roads in the erection, at points of
natural attraction, of the large summer hotels
which are operated by the companies them-

selves.

TYPICAL SCENE ON DBROADWAY, SARATOGA

worthy steel bridges, and the construction of concrete bridges
and crossings has been brought to a high stage of perfection.
The cities and towns are larger and closer together in this
district, than they are in the newer western portions of the
country, and the headway of the interurban roads is more fre-
quent than on the majority of the best-known lines of the Cen-
tral West.

of the roads give fiftcen-minute headway over portions of their

Half-hourly headway is the usual rule, while some

lines. High-speed is the rule on nearly all the lines in this dis-
trict. In the matter of rolling stock, as a rule, they compare
favorably with modern interurbans elsewhere, and, in some
instances, they present the latest and highest examples of the
car-builder’s art.

The city, as well as the interurban lines of the district, are
developing the package express business, but as a rule they
are handling freight only as a secondary consideration.

GRAND UNION COURT
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THE HUDSON VALLEY RAILWAY

The only electric railway line at present operating into Sara-
toga is that of the Hudson Valley Railway Company, but it is
expected that by the latter part of the year, the Schenecctady

STREET RAILWAY JOURNAL.,
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But it is from the summer traffic that
the system receives its heaviest returns.

good average per mile.
There are few por-
tions of this country where nature and history have combined
in providing so much to please and interest humanity as in
the portion of the ITudson Valley traversed by this road. The

noble Hudson, famous thrughout its entire

GRAND UNION ITIOTEL PARK

Railway will gain admission to the city under a traffic arrange-
ment with the Iludson Valley Company from Ballston.

The Hudson Valley Railway Company was formed in 19o1
through the consolidation of the Stillwater & Mechanicsville
Street Railway Company, the Greenwich &

length for beautiful scenery, is less placid in
these parts than in the portion below Albany,
and is dotted with numerous islands, and in-
terrupted at frequent intervals by the dams
and waterfalls, which turn the wheels of
many industries and add to the attractiveness
of the scenery. It might be mentioned inci-
dentally that the Hudson Valley Company
controls a number of these water-powers,
some of which are developed and others re-
‘tained for future requirements. The main
line of the system furnishes an almost unin-
terrupted view of the Hudson for nearly so
miles, and twice it crosses the river on ex-
pensive bridges.

On either side a range of mountains fol-
lows the wide valley, and at intervals on the
main line one can catch glimpses of the
Green Mountains in Vermont, 30 miles or 40
miles distant, while on the Saratoga division,
and approaching the northern terminus, may
be seen the forest-covered peaks of the Adi-
rondacks. The Saratoga division passes in
close proximity to Mount McGregor, famous as a mountain
health resort, and as the spot where President U. S. Grant
Lreathed his last. ILake George, near the northern terminus,
has been described by many writers as the most beautiful lake

Schuylerville Electric Railway Company, the
Saratoga Traction Company, the Saratoga
Northern Railway, the Glens FFalls, Sandy Hill
& Fort Edward Railway, and the \Warren
County Railway. These were short lines built
by independent interests and merged into the
present company by a group of capitalists
Con-
necting links were built, so that the line now

known as the Powers-Colvin syndicate.

extends from Waterford to Warrenshurg, a
distance of about 6o miles, with a branch line
leaving the main line at Mechanicsville, and
running by way of Ballston and Saratoga, and

connecting with the main line at South Glens

Falls. This system has a spur from Saratoga
to Saratoga Lake, and there is also a spur
from the main line at Thompson to Green-
wich.  The section between Saratoga and
Glens Falls has only been completed a short
time, and it is practically an air line of 18
miles.  The total system, including second
track and sidings, aggregates 127.73 miles, of
which about 88 miles is on private right of

way.

e, D .

II'STORICAL POINTS AND SCENIC
ATTRACTIONS

The frequent waterfalls in the Hudson
River afford cheap power, which has been taken advantage of
by numerous manufacturing establishments, and the valley it-
self supports a large farming population, thus presenting a very

CONGRESS PARK

in America. The southern end of the lake was selected by the
company as the site for its chief summer resort.
Many and varied are the historic attractions of this portion
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of the valley. LEvery hill and vale 1n the entire district has been
the scene of warfare, first, between the early settlers and the
Indians; later, between the French and Indians on one side and
the colonials and the English on the other, and still later,
between the wveterans of George IIL and the Revolutionary
heroes.

Waterford, at the southern terminus of the company’s prop-
erty, is famous as the center of the kuit goods trade. Tradition
says that this was the northern point reached by Henry Hud-
son, when, in 1610, the “Half Moon" crept up the Hudson. A
short distance south of Mechaniesville is the power station

of the Hudson River Power Transmission Company, which

STREET RAILWAY JOURNAL.
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who was murdered there by Burgoyne’s Indians. Near Sandy
Hill are the car houses, shops and largest steam power stations
of the Hudson Valley Company.
factories driven by water-power.

Glens Falls, a live city of 20,000 inhabitants, and the head-

Here, also are several large

quarters of the system, is famous for its beautiful waterfalls
and the paper manufacturing industry which this water-power
has made possible. A few miles north of Glens Falls the road
zlmost loses itself in the forests at the base of I'rench Mountain,
historic in French and Indian warfare. Near Caldwell are the
ruins of Fort William Henry, and not far distant are those of

Fort George. At Warrensburg, the northern terminus of the

INTERIOR OF “CONVENTION HALL,” SARATOGA, WHERE THE

supplies power to a number of electric roads and plants in this
district. Here also are grouped a number of mmportant man-
ufacturing industries, which derive their power from the river.
Stillwater, a few miles north on the main line, was settled in
1690, and has several manufacturing plants. The town was the
base for the American army during its campaign against Bur-
goyne. Several battles were fought in that section, and all over
a wide district are battlefield tablets marking the graves of
English or Américan soldiers.

Schuylerville is rich in its historic interests. [t was settled
in 1690 by the illustrious Schuyler family, and a short distance
from the village is to be seen the old Schuyler mansion, erected
by soldiers of the American army shortly after the surrender
of Burgoyne. To the west of the village 1s the famous Saratoga
battle monument, marking the scene of the great American
victory of Saratoga. Near Moses’ Kill the line crosses a fine
concrete bridge, and a short distance from this point there is
Tort IEd-
ward is the site of several famous fortresses in colonial aud

one of the most beautiful views in the entire valley.

revolutionary days. Near the center of the town is a memorial

crected to Jane McCrea, the “maiden martyr” of the Revolution,

STATE POLITICAL CONVENTIONS ARE HELD
line, are a number of large mills. The town is almost sur-
rounded by hills and mountains.

SARATOGA

The branch line to Saratoga leaves the main line at Mechan-
icsville, passing Willow, Glen, Round Lake and Ballston. In
the carly part of the last century, the latter was a famous water-
ing-place, and there are a number of ancient hotels, which in
the twenties were the Mecca for gay society. But the mineral
springs which made the place famous have failed, and it has
now settled down to a quiet manufacturing town.

The fame of Saratoga is too well known to require detailing.
The entire district bubbles with mineral springs, the waters of
which have acquired a national reputation. As a center for
fashionable summer life, Saratoga has long rivaled Newport.
The huge hotels which line Broadway accomuodate many
thousands of guests, and by reason of this fact, Saratoga has of
late years acquired a widespread reputation as a convention
city., Convention Tlall, Saratoga, has been the scene of hun-
dreds of political, fraternal and trade conventions.  Saratoga
Iake, 3 miles from the city, is the site of Kaydeross Park, one
of the several resorts owned by the company.
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OPERATION
The Hudson Valley Railway does not pass through Saratoga,
as the citizens are unwilling that famous Broadway shall be

TROLLEY

traversed or even crossed by an electric road. The southern
division terminates 1 the neat terminal station on DBroadway
opposite Congress Park and within a few steps of the Congress
[all and Grand Union Hotels.  The northern portion of the
Saratoga division ends on a strect parallel to Broadway about
four blocks from the terminal station. The company has not

given up hopes of operating cars through the city, and cxpects

FORT WILLINAM HENRY TIOTEL AT LAKE GEORGE

soon to complete arrangenients whereby the two sections of the
Saratoga division will be connected.

One
division extends from Troy: that city is entered over the tracks

At present the system 1s operated in three divisions.
of the United Traction Company. The line extends to Fort
[Zdward, including the southern portion of the main line and the
Greenwich branch. A second division comprises the southern
portion of the Saratoga branch. and includes the spur line to
Saratoga Lake. The third division includes the northern por-
tion of the Saratoga branch and that portion of the main line

extending from Fort Edward to Warrensburg. Cars alternate

STREET RAILWAY JOURNAL.

LINE CROSSING SCIIROON RIVER AT WARRENSBURG

[Vor. XXII. No. 9.
out of Troy on half-hourly headway, one car going to Saratoga
and the next going through on the main line to Fort Edward.
The car to Saratoga connects in that place with a car on the
northern portion of the Saratoga branch, and
this car operates through Glens Falls to War-
rensburg. City cars operate between Glens Falls,
Sandy Hill and Fort Edward on 7}5-minute to
15-minute headway, and these cars transfer .the
through passengers from the main line to the
cars which go to Warrensburg. Cars on the
Greenwich branch operate south to Schuylerville
on the hourly headway, so that there is half-
hourly service through Schuyler to Thomson
Junction. Between Saratoga and Ballston, and
between Saratoga and Saratoga Lake, there is
15-minute headway.
EXCURSION AND FREIGHT BUSINESS

The company pays particular attention to spe-
cial excursion business, and for this service fur-
nishes either an open car seating ninety pas-
sengers, or a parlor car seating twenty-five pas-
sengers, and furnished with refrigerator, tables
for serving lunch, ete. An extra charge of $10
is made for the latter car. The charge for a special car from
Waterford to Warrensburg is $92, and a charge of $5 and $10,

r ™

TROLLEY LINE NEAR MT. M'GREGOR

respectively, is made for cars run into Troy and Albany. If
desired, special cars arc run in trains drawn by an electric loco-
nmotive.

The company has a traffic arrangement with the United

FORT WILLIAM HENRY DOCK

Traction Company to run its cars through to the center of Al-
bany, but at present this is not done.
Formerly the company operated an express business over the
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entire systen, but at present this is not in effect.  reight cars
from steam roads are handled over portions of the system be-
These are handled for
the factories along the line, and switching charges are made.

tween Mechanicsville and Glens Falls.

The only portion of the system over which regular express busi-
ness is conducted is hetween Greenwich and Schuylerville. Two
cars per day are operated over this portion. The reason for the
partial abandonment of this important branch of the business
is the loss sustained by the company in the recent strike, when
Jefore
the strike, plans had been made to rebuild and improve the

the road was practically tied-up for nearly two months.

system in many ways, but the loss occasioned Dy these labor
troubles has prevented the exccution of many of the projects.
INTERURBAN SERVICE

For interurban service there are sixteen g2-ft. closed cars,
thirty-two 42-ft., 15-bench open cars, and five thirteen-bench
open cars; also about fifty smaller single-truck cars for use on
the city lines. For express service there are eight go-ft. ex-
press cars, while for handling freight and construction trains
two clectric locomotives of standard type are equipped with
four 75-hp motors. Among other rolling stock are six snow
plows of the nose type, and one rotary snow plow; 20 hand
cars, 10 push cars, one rail-laying car, and one gasoline in-
spection car.  All the cars were made by J. M. Jones” Sons,
of West Troy, N. Y.

four 50-hp Westinghouse motors and have the Westinghouse

The interurban cars are cquipped with

automatic air equipment.

The interurban cars have Ohmer fair registers. The present
system of selling tickets is somewhat complicated, in view of
the fact that cars do not run from one terminus to the other.
Tickets are sold only from point to point, and the conductor
takes up a coupon for each portion of the trip as it is covered.
The conductor must turn in a coupon for each division of the
line for which a passenger is carried, and each coupon is
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there are five power stations m operation, four of which are
combined water and stcam plants. There are also six sub-sta-
tions.

IEarly in the fall of 1902 it was decided to build a large dam
on the Hudson River, or purchase power from the Tudson
River Water-Power Company. With this in view, and know-

ing it would be impossible to secure quick deliveries on ap-

paratus suitable for this kind of work, the railway company

FORT EDWARD CAR ITOUSE

ordered cight 3oo-kw go-cycle Westinghouse rotary converters,
but, owing to labor troubles, it was decided to purchase power
temporarily from the Hudson River Power Company and not
make any effort to establish a water-power plant at that time.
Shortly after this, it became apparent that the Hudson River
Water-Power Company would not be able to furnish all the
power required by the Hudson Valley Company for the present
summer, and these negotiations had to be abandoned. This left
the Hudson Valley Railway Company with eight complete sub-

TROLLEY CROSSING AT GLENS FALLS

marked with a value for the accounting department. Mileage
books containing $10 worth of coupons are sold for §$7.30.
Weekly limited tickets for twelve round-trip rides are sold
between any two points for one-half of the regular fair. De-
tween Glens TFalls, Sandy Hill and Fort Edward tickets arc
sold at the rate of 33 for $1.00, each ticket being good for a

five-cent fare. These books are limited to three months.

POWER EQUIPMENT
The present power equipment of the Hudson Valley Com-
pany is a heterogeneous mixture of old and new, combining,
as 1t does, the equipment of the consolidated roads. At present

station outfits, but with no available power to drive them.
These conditions resulted in the employment of the rotaries as
auxiliaries, and the development of the present system.

One 300-kw go-cycle rotary was installed at Warrenshurg.
It was Dbelted to a goo-hp water-wheel, and separately excited,
making a double-current generator, from which direct current
was supplied to that end of the line/ while alternating-current
was fnrnished through step-up transformers at 22,000 volts to
Lake George, a distance of 715 miles. Lowering transformers
and a rotary converter were cmployed to change it to direct-
cirrent at 600 volts, at which it was sent out on the line at that
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The

same general plan was followed in utilizing rotaries at the

point, thus taking care of about 16 miles of railway line.

steam plant in the Queensbury power house, supplying alternat-

STEEL AND CONCRETE CROSSING

ing current at 22,000 volts to the sub-stations at Wilton, a dis-
tance of 11 miles in one direction, and Moses Kill, a distance
of 14 miles in the opposite direction.

At the Saratoga plant, one of the 300-kw rotaries was belted

to a 500-hp engine, using a separate exciter, the
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engine direct-connected to a 200-kw generator. Steam is sup-
plied by four 250-hp and two 200-hp water-tube boilers, all
hand fired. The two largest engines operate condensing, and
there are Dlake condensers of sufficient capacity to take care
of them. There is also installed in this station a booster set in
connection with a storage battery which operates in multiple
with the line, and takes the peak of the load in this vicinity.
The battery is of the Chloride make, has 276 cells, and supplies
400 amps. for three hours.

The switchboard in this station has twelve panels—two alter-
nating current and two direct current panels in connection with
the rotaries, four generator panels, one booster panel, and
three feeder panels. The instruments are of Westinghouse
type, with the exception of a total Weston ammeter and a total
Thompson recording wattmeter. The outgoing high-tension
lines have long-arm, high-tension circuit breakers, and West-
inghouse low-equivalent lightning arresters.

At Saratoga there is an 8oo-hp steam station.
ment comprises one 500-hp cross-compound Armington & Sims
engine, belted to one 230-kw General Electric generator;
also, one 300-hp cross-compound Ball engine, belted to two
General Electric proposed to
this arrangement somiewhat and have a 300-kw

The equip-

100-kw generators. It s

change

same as at Warrensburg. While it is not claimel
that this is the most efficient way of operating
a road, it has been found to increase greatly the
flexibility of the system and show the advan-
tages of using rotary converters as auxiliaries.
In fact there are few water-power plants even
of the most modern types that do not shut down
for occasional short periods, causing great in-
convenience to the public and a considerable
loss to the company.

The largest steam station is at Queensburg,
near Fort Edward. It has a total output of
about 1200 hp. The largest unit is an 8oo-hp
Allis tandem compound engine, direct-connected
to a 330-kw multipolar 6oo-volt direct-current
generator. It is this machine that supplies direct
current to two inverted Westinghouse rotarics
of 300-kw capacity. Current fromtheseis stepped
up to 22,000 volts, through banks of single-phase oil-cooled

transformers, and it then passes over a three-phase transmission

TYPICAL CONCRETE BRIDGE

line to the Wilton sub-station. The remaining machines at
Queensburg include a g00-hp Bates straight line engine, belted

te a 300-kw generator, and a Lake Erie cross-compound 300-hp

STEEL BRIDGE CROSSING HUDSON RIVER

rotary converter, belted to one of the engines, and ope-
rated as an alterating-current direct-connected generator, sup-
plying high-tension alternating current to the rotaries at the
Round Lake sub-station.

At Stillwater, where there is an 8-ft. fall in the river, there
are three 200-hp water-wheels, and a 300-hp engine, the water-
wheels being connected by a clutch to a shaft through the center
of the house. Belted to the shaft are two 200-kw generators.
Steam for the engine is supplied by two 2o00-hp Franklin
boilers.

At Warrensburg, where there is a 13-ft. fall in the river,
there is another combined steam and water plant. The water-
wheels supply 400 hp, which is conveyed by belt from a shaft to
a 300-kw Westinghouse converter, at present used to supply
direct current, but to be used later as an alternating-current di-
rect-connected generator to supply alternating current to the
sub-station at Caldwell.

At Middle TFalls, on the Greenwich spur, there is a 300-hp
water-wheel belted to a 200-kw Westinghouse generator, and a
250-hp Knowlson & Kelley engine belted to a 200-kw Westing-
house generator. These supply direct current in their district.
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TRANSMISSION

At present there are installed 52 miles of wire for the three-
phasc transmission systemy, and it is the intention ultimately
to string high-tension lines over the entire system, connecting
up all power stations and sub-stations. The company proposcs
to purchase sufficient current from the Mechanicsville water-
power station of the Hudson River Power Company to operate
the sub-station ncar the southern terminus of the line, and ar-
rangements will be made so that, should occasion require it,
the Mechaniesville plant could supply power for any of the
other sub-stations on the system, of which six arc now under
construction.

The ultimate plan of operation, however, provides for the
utilization of an undeveloped water-power located 3 miles he-
The
company controls this water-power, and it is helieved that with
It is prob-

yond Warrensburg, the northern terminus of the road.

proper cquipment about 3000 hp may be developed.
able that these plans will be carried out during the coming year,
when the value of this rather complex system of operation will

be tested. At present the load for the system under average
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the girders for the twenty spans were built on shore, and then
dropped into place upon the stone piers, by means of a steam
derrick car. This bridge is illustrated herewith.
PARKS AND LAKE RESORTS

The park propertics of the company are as follows: Kay-
deross Park, on the shores of Saratoga lake, comprises about
50 acres of land, well laid out, on a high tableland or bluff
overlooking the lake, which stretches away for miles in cither
dircction, thus affording beautiful views and excellent boating
facilities. The grounds are attractive, and there are, hesides a
substantial dwelling-house and office, a large casino, a most
excellent and unusually attractive summer theater, a number of
booths for refreshments, a boat-house and other buildings.

Ondawa Park is located at Big Falls, on the Greenwich
branch, and consists of about 27 acres of woodland, well laid
out, on the shores of the Battenkill River, which at this point
forces its way through a narrow defile in the rocks, which rise
perpendicularly on cither side to a height of more than 100 ft.
The spot is very picturesque. The cliffs on both sides of the
stream are covered with trees and ferns, the river rushes down

IN KAYDEROSS TPARK,

service is about 1200 hp, while the maximum load is about
double that. The large water-power plant could be depended
upon to take care of the average load, while the smaller water
plants would be arranged to take care of the peaks. The smaller
water plants would serve as a duplicate, while the steam equip-
ment would form a sccond reserve. With the Mechanicsville
plant offering still another source of supply, it will be scen that
there will be practically no possibility of any portion of the
system being tied up.
LINE AND TRACK

Owing to the fact that much of the system is very old, por-
tions of the track and overhead are not up-to-date, hut on the
recently constructed section, between Saratoga and Fort Ed-
ward, an 8o-1b. rail has been used. This is laid on good stand-
ard ties, and figure 8 copper bonds under fish-plates are used.
The trolley wire is double ooo figure 8, with side-arm bracket
pole construction. The greater portion of the line is bhallasted
with cinders, there are a number of quiet heavy cuts and fills,
A'\
number of highways arc crosscd by concrete culverts, and there
Pass-

and the average grade on the entire system is quite low.

are two concrete arch bridges of very fine appearance.
ing over the Tudson near Thompson, the line crosses a goo-ft.
railway bridge. The girders are of timber, braced with steel,

and the bridge forms a notable piece of enginecring, in that

NEAR

SARATOGA

this channel a raging torrent, and ail lovers of nature in her
wildest aspects are bound to be attracted here.

At the southerly end of Lake George is located Fort William
Henry IHotel and Park. This property comprises 30 acres of
land, a large four-story hotel, capable of accommodating 8oo
guests (its piazza commanding a fine view of the lake, is 825
ft. long, and 24 ft. wide), a large, new casino, with stage, hoat-
house and steamboat wharf. The grounds around the hotel
arc beautifully laid out, and include the site of Fort William
Henry, of historic fame.

ORGANIZATION

The Hudson Valley Railway Company has an anthorized
capital stock of $3.000,000, of which $2,272.000 has been issued.
The total hond issue is $4,000,000, of whicli $3.000,000 has been
issued. The balance sheet, dated June 30, 1902, showed the cost
of road and equipment to be $5.744.057, and other permanent in-
vestments of $844.960. This does not include the Saratoga-
Glens [Falls line, which was recently completed.

The officers of the company are  A. B. Colvin, president;
John W. Tlerbert, first vice-president; George Greene, second
vice-president; Peter McCarthy, chairman of executive com-
mittee; Frank W. Cowles, treasurer; Hermon I£. Smith, gen-
cral passenger agent; J. A. Kellogg, secretary; J. B. Ingersoll,
superintendent of power and lines.



296
UNITED TRACTION SYSTEM OF ALBANY

The hub of all interurban roads in Eastern New York is
Albany, the capitat of the Empire State, famous as a city of
wealth and homes, and for the magnificent State building which
crowns the crest of a hill a short distance from the business

center.  The United Traction Company, which controls the

——rl
1| p— i

STATE IIOLUSE

city systems of Albany, Troy and the surrounding group of
cities, has been particularly liberal in its treatment of inter-
inducement to

It is the fixed
policy of the company to develop its present territory, and to

urban roads, and has offered them every

enter the capital city under traffic arrangement.

make no extensions outside the cities it controls, preferring to
leave the interurban business to those who make a specialty of
that work. In consequence, the building of interurbans has

gone on with the assurance that the city
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on cither side of the Hudson within a radius of 1z miles, and
the system is operated in two departments, under division
superintendents having headquarters in Albany and Troy re-
spectively.

NO TRANSFERS

From a financial standpoint the position of the company is an
enviable one. All of its grants are perpetual, having heen ob-
tained before the days when people professed to believe that
electric roads could be operated profitably on a basis of twenty-
five-year franchises, 3-cent fares and universal transfers. The
company sells no tickets and receives a straight s-cent fare for
all city passengers. [t is claimed positively that free trans-
portation is given to no one, except to employees in uni-
form and wearing a badge. In Albany no transfers are
issued, but in Troy transfers are given at certain points
The officials

of the United Traction Company have deep-rooted ideas on the

under the franchise of the old Troy Company.

subject of transfers. Tt is claimed that electric roads operating
in citics of from 73,000 to 100,000 inhabitants cannot give trans-
fers and make money, and in support of this position, it is
claimed that the United is the only railway in a second-class
city in New York State that pays dividends. Before the con-
solidation the company paid as high as 12 per cent dividends,
and is now paying 5§ per cent.

To obviate the necessity of transfers the lines in Albany are
operated on an interchangeable system, by which a passenger
can secure a car from one portion of the city to any other por-
tion of the city within fifteen minutes. The leading north and
south lines alternate as follows, each on a fifteen-minute head-
way: North Albany to Pine Hills; North Albany to West
Albany: South End to Pine Hills: South End to West Albany.
Trom the railway station in the center of the city cars operate
on a seven and one-half-minute headway to Pine Hills, West
Albany and Delaware Avenue. Cars operate directly through
the business section on a five-minute headway to Troy. This

company will not encroach upon newly de-
ficlds.  Traffic
maintained with the Hudson Valley Rail-

veloped arrangements are
way Company for entering Albany, the Al-
bany & Hudson Railroad Company in Al-
bany, the Schenectady Railway Company in
Albany and Troy, and the Troy & New Eng-
of the
Fonda, Johnstown & Gloversville Railway

land Railway in Troy. The cars
will shortly enter Albany under an arrange-
ment with the Schenectady Company. These
traffic arrangements are uniform, the city
company taking one-half of the city fares
collected by the interurbans.

These receipts
last year amounted to about $100,000. For
permitting the express cars of the interurban
roads to run over its tracks, the city company receives 25 cents
per car-mile.

The United Traction Company was formed Dec. 30. 1890,
through the consolidation of the Albany Railway (chartered in
1863), the Watervliet Turnpike & Horse Railway, and the Troy
City Railway. It operates under lease the Troy & Lansingburg
Railway, the Troy & Cohoes Railway, the Lansingburg &
Cohoes Railway, and the Waterford & Cohoes Railway. The
Albany,
94.191 ; Troy. 60,651 ; Cohoes, 23.910: Watervliet, 14.321; Rens-
selaer, 7,466, and Waterford, 3,146. The cities are grouped

towns touched and their population are as follows:

STATE STREET HILL, 10 PER CENT GRADE APPROACHING CAPITOL

arrangement gives a two and one-half-minute headway for con-
siderable distance on Broadway, on Washington Street, and on
South Pearl Street. From Albany to Cohoes there is a ten-
minute headway; Rensselaer to Troy, ten-minute headway, and
Kenwood to Troy, ten-minute headway. At night there is a
twenty-minute headway on all city lines, and half-hourly on the
Albany-Troy line. In all, the company operates 83 miles of
track, and with regular summer headway has 150 cars in serv-
ice. Rates of fare are as follows: Albany to Troy, 10 cents;
Albany to Watervliet, 8 cents; Albany to Rensselaer, 6 cents;
Rensselaer to Troy, 11 cents; Albany to Cohoes, 15 cents,
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National fare registers are used on all city cars, while on the
interurbans the conductors punch different colored slips.
DISCIPLINE

The United Company maintains a very rigid system of in-
spection.  The force of inspectors includes forty-five men, on
operated. They
board cars at frequent intervals, inspect fare registers and slips,

and report any infraction of rules on the part of motornien and

an average of about one to every five cars

conductors. They go at once to the scene of accidents, and se-

cure all evidence and statements required. The system is cov-
cred by private telephones and inspectors have keys to hoxes,
giving them instant communication with the division superin-
tendent. Inspectors make reports each evening to the chief in-
spectors, one for each division, who in turn make written ex-
tract reports to the division superintendents.
Two years ago the United Company went through an ex-
- ceedingly hard-fought strike with its motormen and conductors.
The matter was finally compromised, and the company reserved
the right to employ non-union as well as union men.

At the present time the employces seem well satisfied and

EXECUTIVE COMMITTEE

PRESIDENT
& GEN. MGR.

SUPT. ,ALBANY MECH.& EL.ENG,

THEASURER SUPT., TROY

ASS, TREAS.
SUPT.,LINE

SUPT., TRACK

O)V.SUPT, INSPECTOR

CHIEF INSPECTOR
ENGINEERS IN CHARGE
OF POWER HOUSES.

CAR HOUSE

. FOREMAN

ASS.SHOP FOREMEN

ORGANIZATION CHART Street Ry Journal

good discipline is maintained. The men are uniformly cour-
teous and careful in operating cars, and accidents have been
reduced to a minimum. Carelessness by a conductor or motor-
man is reprimanded by the division superintendent, and only
in extreme cases is a man sent to the general manager. In all

Liearings before the latter stenographic notes are retained for
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ous extra cars to all parts of the city, as well as to the sur-
rounding towns. In Troy, which is essentially a manu-
facturing city, the peak in the morning is very pronounced,
and, on the other hand, the theater load is not very heavy.
LEXPRESS AND FREIGILT

The Albany company was one of the first in the country to
appreciate the advantages to be derived from handling express.
Its express system was placed in operation in September, 1894,
and it has made steady gains until it has become a very im-

This branch is conducted

portant factor in the gross business.

STOCK ROOM AT NORTH ALBANY SHOP

as a separate institution under a manager, who reports directly
to the general manager. The operation of cars, of course,
and it

might be mentioned incidentally that the express runs are con-

comes under the operating department of the road,
sidered the most desirable by the men. The regular schedule
calls for five round trips per day between Albany and Troy,
and three be-

three between Albany, Cohoes and Waterford,

tween Albany and Watervliet. The company maintains sta-
tions in all towns and has five delivery wagons in Albany, four
in Troy, three in Cohoes, and one in Watervliet. There are
three classes of business: Express, which includes delivery and
collection ; second-class express, which includes wagon service
at one end, and freight, which includes no wagon service. There

is no guaranteed time of delivery for freight, and the greater

for a week.
Collision with another car orwith a wagon

T pu g o 18] o =} 1o} Al ] ) D ju} X

is considered cause for immediate discharge. ;
Runs are apportioned in strict order of sen- I
There arc four classes of runs: (1)

Regular men, who work ten hours, with one

iority.
and one-half hours relief. (2) Short-run

nien who work from 8 a. m. to 8 p. m., with

e—— 0870 - —]

Relief
men, who take the relief runs and the night

one and one-half hours relief. (3)

runs. (4) Trippers, who run from 12 p. m

reference. For missing a car without an
excuse the man is assigned to the last extra ]
to2p.m., 5p m toyp m, X

and 11 p. m. to

£2:30 p. m.
Sunday traffic.
hours”

The trippers also handle the

The peculiarity of the “rush
in Albany is that at no time in the
morning is the traffic especially heavy. Tt is not a manu-
facturing city, and the travel to work strikes about an even
average from 6 a. m. to 10 a. m. Many people go home at
noon, and the theater traffic is also very heavy. At the largest
theaters the company maintains sidings, and there are numer-

PLAN OF

Street Ry.Journal

DIVISION STREET FREIGHT HOUSE AT TROY

portion of this class consists of rags from the knitting and collar
mills at Troy and Cohocs.
forwarded from the Hudson River boat lines throughout the

A large amount of business is

territory covered by the company. A large amount of business

also comes from the Boston & Maine Railway, which touches
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Troy, but not Albany. Express cars ecarn on
an average 75 cents per car-mile, and the
cost to operate is about 65 cents per car-mile,
the long lay-overs being accountable for the
high cost of operation. The carnings from
passenger cars are 20 cents to 22 cents per
car-mile, while the cost of operation is only
from 12 cents to 13 cents. The express cars
are all of the single-truck type, and have a
‘capacity of about 10 tons each.
ROLLING STOC:x.
The of the

strong believer in the use of single-truck cars.

management company 1s a
It is claimed that frequent headway with
small cars gives better service than longer
cars on less frequent headway, and. further-
more, that during the rush hours the crowds
can be handled with greater rapidity with the ?

small cars than with large ones, since passengers can get in and
out quicker. It is claimed also that the liability of accidents is

INTERIOR

INTERURBAN

CAR

TR |
\)‘\\XED 46‘7704, :

TROY2COHOLS

ELECTRIC EXPRESS COMPANY

1 .

EXPRESS CAR

considerably less with the small car, since the conductor has
less to attend to. It would be difficult to find a company where
Most of the cars on the

system were built by J. M. Jones' Sons, of West Troy, and

the rolling stock is more uniform.

Taylor single trucks, Westinghouse 12-A motors with K-1o0
controllers are standard. There are 193 box cars with 18-ft.
to 2o0-ft. bodies, 158 nine-bench open cars, 6 express cars, 12
snow-plows, 6 sweepers and 12 service cars. Providence
fenders are used on both ends, and one of the most stringent
rules for motormen is that they shall test the fenders by

“tripping” them at the end of each run. TFor winter service
between Albany and Troy the company has purchased eleven
38-ft. double-truck cars, built by the J. G. Brill Company, and
ten more of these have been ordered. These were purchased in
answer to a demand for smoker facilities, and to compete with
the service of steam roads between the two cities. These cars
have a peculiar seating arrangement, with four cross-seats at

cither end of the passenger compartment, and longitudinal
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seats occupying the remaining space on both sides. At one end
of the car, partitioned off as in Pullman sleeping car, is a
By this
arrangement ladies may enter from either end without sub-

smoking compartment with scats around the sides.

mitting to the annoyance of tobacco smoke. A cheap and con-
venient method has been adopted for preventing passengers
from getting on or off open cars on the wrong side when on
double track. A twine netting is strung over the entire side of

the car and is buttoned at each end and to the center post. It

C H. 600 42203 No 2635

UNITED TRACTION CO.
DAILY REPORT OF CARS REPAIRED

CAR HOUSE Date .
o | Bix | Aot raTERIAL
e | B

REPORT FOR LEGAL DEPARTMENT

Ho- sive-s ve-om €M

INSPECTED By

| Date
| ReEPARED

LOCATION TROUBLE REPAIKED BY

Car Body
Windows
Steps

Gates *

Grab Handles
Doors

Foot Gongs
Signal Bells
Fenders
Heaters
Lighting Circuit
Push Button Circuit |
Trolley Circuit
Diverters
Motor Switches
Fuse Box

Controllers
Controller Cable ‘
Hand Brakes
Air Brakes '

Emergency Brakes |
Motors
Trucks |
Wheels
Axles
Gears
Pinions
Scrapese |
Draw Bars

-..Conductor No..... Driver Noe....

Car No.—. RUBNOI e el 1o Tume Out Time In Date. .- sl

MileBgE o < e

FORMS OF REPORT

can be removed and placed on the opposite side in a very few
seconds. It is claimed to be an improvement over the re-
movable guard rail, since it covers the entire side of the car,
and if a passenger leans out and forces it beyond its natural
tension he does so at his own risk.

Four emergency stations are maintained; two in Albany,
which have two tower wagons each, one in Lansingburg and
one in Troy, with one wagon each. They have the appearance
and equipment of fire department houses. Harnesses are sus-
pended and horses and men are drilled daily. There are fire
alarms in the houses, and the wagons respond to alarms from
certain boxes. They are equipped with hose bridges and all
necessary tools and material. Houses are connected with the
private telephone system, which has fifteen boxes in different
parts of the railway system.

LINE AND TRACK CONSTRUCTION

For city track the latest adopted standard rail is a 9-in.

girder, Pennsylvania Stcel No. 200, laid with Continuous or
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- Albany, where two old car houses are utilized.
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Weber joints, staggered. Double oooo Crown bonds are used
under the joints. For a stretch of 5 miles, between Troy and
Albany, a 70-1b. A. S. C. E. T-rail is used. A very large pro-
portion of the system is double track, and cross suspension
overhead is used. In the country 35-ft. octagon wood poles are
used, while the city poles are about evenly divided between
three-leaf tubes and built-up channel iron with lattice work.

Trolley wire is all 0o.
CAR HOUSES AND REPAIR SHOPS

At North Albany there are two car houses which hold 150
cars; at Quail Street, Albany, a house for 100 cars; Albia, near
Troy, 50 cars, and Lansingburg, 250 cars. All of the houses
are provided with pits equipped with 2-ton hydraulic pit jacks.
Light repairs are done at all the houses, and they have black-
smith shops and light machine tools. All pits are covered by

To-ton cranes, manufactured by Pawling & Harnischfeger Com-

FoRM T. OM-6-15-101

United Traction Company......._.Car House

DAILY REPORT OF FOREMAN TO MASTER MECHANIC

490

No. Repair Men on duty—day,
No. Repair Men on duty—night,
Total Cars on hand at 6 p. .,

CARS IN BAD ORDER AT 6 P M,

No. Cars O. K. not in service,

Car No. TROUBLE Cax No. TROUBLE
CARS PULLED IN SINCE LAST REPORT
Car No. TROUBLE Car No TROUBLE
Remarks :
ON ROLLING STOCK

pany, of Milwaukee, the company having recently purchased a
number of these cranes for repair shops, car houses and sub-
stations. All car houses have quarters for the convenience of
the men, provided with reading tables, wash rooms, etc.

The main repair shop, with offices of the electrical and me-
chanical engineer and the master mechanic, are at North

The equipment
In the rear is a
paint shop recently erected. This is 100 ft. wide by 50 ft. deep,
and is provided with a transfer table in front so that cars

is very complete but is of the usual order.

can be placed without the use of special work. The building
is conveniently arranged and well lighted. In another building,
6o ft. x 75 ft., lately erected, is the general stock room for sup-
plies of all kinds. The storekeeper and assistants have a well
arranged office. In the storeroom proper all small material is
arranged in compartments which are properly tagged, and a
record of everything is kept by card system. Material is

checked off on the card system as it is given out. All requests
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for material are by requisition from foremen of departments,

and charges are made to the several departments on daily

charge sheets. Supply sheets are entered in a loose leaf ledger.
RECORDS AND REPORTS

The foreman of each department makes a daily report to the

master mechanic of all material used and the details of all work

ay L
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are herewith reproduced. They are self-explanatory, and are
so simple that no difficulty is experienced by employees of all
grades in filling in the desired information.
POWER EQUIPMENT .
The company has three steam power stations and two rotary
sub-stations. One of the stations is located on South Pearl
Street, Albany, the second at Division Street,
Troy, and the third at Lansingburg. The
larger sub-station is located in Watervliet,

-
% o

z ; and the other at the North Albany shops.
During the season when the traffic is heaviest
their peak requires a current capacity of
about 8ooo amps. at 550 volts, or equal to
nearly 6ooo ehp. The average load is about
5600 amps. At the present time the company
has a contract with the Hudson River Power
Company, of Glens Falls, to deliver prac-

tically 4000 hp at the two sub-stations; hence,
during the time when the traffic is lightest, it
is not necessary to operate the steam plants.
At the same time the steam stations are kept
in readiness to take care of a peak and have
ample capacity to carry the entire load if
necessary.

At present the current purchased from the

SO0-KAW GENERATOR IN SOUTH PEARL STREET STATION, ALBANY

The

nicchanical engineer keeps a card system record of each car,

done on a form similar to that reproduced herewith.

the date and character of all repairs and the time in service.
The average mileage of cars in service is 200 miles per day.
Trolley wheels average about 6ooo miles. Rawhide pinions
average sixty dayvs.

The company has a very practical and comprehensive system
—  _POWER HOUSE UNITED TRACTION Co.

DATIY RRIEPORT,

24 HOURS [ENDING
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of reports and records. Some of the forms employed in the

car house, repair shops. power stations and legal department

the
power plant at Mechanicsville, but as soon

power company comes from water-
as the Hudson River Power Company completes its large
power plant at Speir Falls, the traction company will purchase
additional power and will take current from e’ther station ; then,
it is probable, one or two of the steam plants will be dismantled.
From Mechanicsville three-phase alternating-current is fur-
The current is con-

veyed over two sets of three-phase transmission wires, a dis-

nished at 12,000 volts, 4800 alternations.

tance of 12 miles, to the Watervliet sub-station, and from there
6 miles to the North Albany sub-station. The pressure on the
bus-bars of the sub-stations is approximately 10,800 volts.

UNITED TRACTION COMPANY.
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TYPICAL DAILY CIIART

The Watervliet sub-station is 85 ft. x 30 ft., and 25 ft. high,
and is of the most modern fireproof construction, with heavy
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A 10-ton crane covers the house.
The main flooring is concrete.  The rotaries are five in number,

walls built of hard brick.

375 kw each, of the compound-wound Westinghouse three-
phase, go-cycle type. Three of these rotaries have induction
starting motors, mounted upon an extension base attached to
the main rotary frame at the alternating current end, the motor
" secondaries being pressed directly upon the extended end of
the shaft of the rotary armature. The other two rotaries are
without starting motors, being started and brought up to
syuchronous speed by applying direct current taken from the
other rotaries to their direct-current end, running then as

direct-motors. The voltage at the direct-current end of thesc
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panels are similar except that they have no motor-starting
switches. Two of the five direct-current rotary panels have
two single-pole main knife switches, one 1200-amp. direct-
current ammeter, one 1500-amp. Westinghouse brush-type
circuit breaker, one direct-current rotary starting rheostat, one
ficld rheostat and one set of voltmeter receptacles. The three
temaining direct-current rotary panels arc the same as the
The

station instrument panel has mounted upon it one 700-volt

others except that they have no rotary starting rheostats.

Weston standard voltmeter, one gooo-amp. Weston ammeter,
and one 5000-amp. Thomson recording wattmeter. On cach
of the feeder panels are one single-pole main switch, one 1200-
amp. ammeter, and one 13500-amp. Westinghouse-Brush-type

circuit breaker.

A single-pole equalizing knife switch is

25-PANEL SWITCHBOARD AND ROTARY CONVERTERS AT WATERVLIET SUB-STATION

rotaries varies from 550 to 6oo. Each rotary is mounted upon
a substantial brick foundation, covered with well-seasoned and
treated planking, and securely fastened with holding-down bolts
running up through holes in the rotary base frame. There is a
cable duct 4 ft. sq. running the entire length of the building
under all rotaries and between the side walls of their founda-
tion.

There are fifteen 150-kw Westinghouse oil-cooled trans-
These

are divided into five groups, and supply current to rotaries.

formers installed along the west side of this station.

The transformers lower the voltage from 10800 volts to 370
volts. They are mounted upon a platform back of and within
2 ft. of the rotaries. Beneath this platform is a 4-ft. duct, the
brick walls of which form the foundations for the transformers.
Across the top of the foundations forming this platform are
laid heavy planks, which are 14 ins. above the floor.

The low-tension switchboard is installed along the east wall
of the station. The board is of blue Vermont marble slabs,
and the apparatus is finished in bronze and black enamecl.
There are five alternating-current rotary panels, five direct-
current rotary panels, one station instrument panel and four-
teen feeder circuit panels. Three of the five rotary panels have
one three-pole main knife switch, three 1200 ammeters, one
three-pole induction motor starting switch, one synchronizing

outfit and receptacle for voltmeter plugs. The two other

mounted upon a pedestal on the main floor and located between
each two rotaries.

The high-tension switchboard was built by the General
Electric Company, and consists of cight blue Vermont marble
panels, and is also located along the cast wall of the station.
Each of five panels has one 12,000-volt, three-phase oil-break
switch of 25-amp. capacity, and three high-tension fuse blocks
separated by marble barriers. These panels are used to cut the
current in or out of the high-tension side of the transformers;
The
fourth panel has a 12.000-volt, three-phase oil-break switch,

one panel being used for each group of transformers.
one 12,000-volt Thomson voltmeter, and one high-tension
ammeter. One of the two remaining panels has one 12,000-volt
oil switch, one 12,000-volt ammeter, one power factor meter
and one Bristol recording ammeter. Two pancls are used to
control the incoming lines and the current to the five trans-
former controlling panels. The third remaining panel has
mounted on it one 12,000-volt o1l switch, which is used to con-
trol the lines to the North Albany sub-station.

The high-tension wires are brought into the northeast corner
of the station and down to the main switchboard. The high-
tension transformer feeders are carried from the switchboard
around the north and west walls of the station, being properly
spaced and mounted upon suitable insulators, cach consecu-

tive three wires running to their respective group of trans-
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formers. From the low-tension side of each group of trans-
formers three heavy feeders are carried down outside of trans-
former tanks and into the cable duct beneath the platform, then
running into a cross duct, which leads into a cable duct under-
neath the low-tension switchboard; they are then carried up
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viiet. Eventually, however, the Nortn Albany station will be
the larger, as there will be installed shortly two 500-kw rotaries
and the other necessary equipment, also a differential booster
set, which will handle current from a Chloride type-G battery
outfit of 264 cells, supplying 1360 amps. in ordinary regulation.
The be ex-
tended to control the booster and battery and

low-tension switchboard will

a number of new direct-current feeder cir-
cuits, while the high-tension board will have
installed on it switches for controlling the
new incoming lines from Speir Falls.

An interesting feature in connection with
these sub-stations is that in event of an acci-
dent to the Mechanicsville plant or transmis-
sion lines the company would then start its
South Pearl Street generators and deliver
550 volts direct-current to the North Albany
sub-station, where it invert the
rotaries, supplying the direct current to the

would

direct-current end of the machines, yunning
them as shunt motors (by snunting the series
field windings), and deliver alternating cur-
rent to the rotaries at Watervliet,

The South Pearl Street steam station is of
modern construction with heavy walls of fire-

VIEW OF NORTH ALBANY SUB-STATION

to the alternating-current rotary panel used to control that
particular rotary which this group of transformers is to serve.
Three low-tension leads are then Dbrought down from this
panel and carried back through the cross duct into the main
rotary cable duct and up to the brush holders on the alternating-
current end of the rotary.

From the direct-current end of the rotaries heavy cables are
carried down through the cable duct across to the direct-current
rotary controlling panels, and from there the current is con-
veyed over solid copper bus-bars on the back of the board to the
various direct-current feeder panels. TFrom the feeder panels
the current is conveyed to the trolley feeders over heavy cables.

In the roof of this station are installed five 36-in. Globe
ventilators. These are not only used to maintain proper circu-
lation of air through the main building, but also force a
circulation of air through the cable ducts beneath the floor,
thus providing against undue heating of cables. An air com-
pressor outfit is used for cleaning and cooling the electrical
equipment.

Plans are being made to install at Watervliet a 500-kw rotary
converter with the necessary transformers and switching ap-
paratus. The switchboard will also be arranged to control the
new lines which will come from Speir Falls, and arrangements
will be made so that it will be possible to carry the full load
from either set of transmission lines.

The North Albany sub-station is similar to the Watervliet
sub-station except that at the present time it is smaller. At
present it contains four 375-kw \Westinghouse rotaries and
twelve 150-kw Westinghouse transformers. The low-tension
switchboard was built by the Westinghouse Company, and has
four alternating-current rotary panels, four direct-current
rotary panels, one station panel and six feeder panels. The
high-tension board was built by the General Electric Company
and has two main feeder panels and four transformer con-
trolling panels. The other details are similar to those at Water-

brick. The dimensions are 171 ft. x 117 ft.,
and 36 ft. high. It has a corrugated iron roof,
constructed upon structural steel work. The
following apparatus is installed in this station: One 8oo-kw
Westinghouse 550-volt, direct-current compound-wound multi-
polar railway generator; 1ooo-hp steam engine, running at 80
r. p. m.; one direct-connected 800-kw, 550-volt direct-current
compound-wound multipolar railway generator, running at 8o
r. p. m.; two 550-hp General Electric 550-volt compound-wound

L —_—

15-PANEL SWITCHBOARD IN NORTH ALBANY SUB-STATION

multipolar direct-current generators, belted to a 500-hp engine.
There are one 500-hp, three 250-hp and six 125-hp Babcock &
Wilcox boilers, operating at 125 Ibs. steam pressure. The
switchboard consists of four generator panels and eight feeder
panels, all of which are constructed of white marble.

The Division Street station, Troy, is 110 ft. long by 110 ft.

wide and 30 ft. high. The equipment consists of one 8oo-kw
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Westinghouse 550-volt direct-current compound-wound, multi-
polar railway generator, directly connected to a Knowlson &
Kelley cross-compound 1ooo-hp engine, running at 8o r. p. m.;
two 175-hp General ILlectric, 550-volt, direct-connected com-
pound-wound multipolar railway generators, belted to a 350-hp
Greene simple engine, and two 200-hp Thomson-Houston 550-
volt direct-current compound-wound bipolar railway genera-
tors, belted to a 350-hp Greene simple engine.
furnished by two 175-hp Babeock & Wilcox boilers, one 375-hp
Stirling boiler, three 200-hp Manning boilers, and two 150-hp

The steam is

tubular boilers. The board is Westinghouse make, constructed
of white marble slabs, and consists of five generator panels,
seven feeder circuit panels and one station panel.

The Lansingburg steam plant has one 350-hp Greene engine,
belted to three 8o-kw Edison generators, and two 150-hp
Knowlson & Kelley engines, each belted to two 8o-kw Edison
generators.

In the steam plants the company uses buckwheat hard coal
at $2.70 per ton.

MANAGEMENT

The United Traction Company has an authorized capital
stock of $5,000,000, of which $4,999,950 has been issued. The
funded debt is $5,350,800, of which $4,241,000 has heen issued.
The financial statement for the year ended June 30, 1903, is as

fol]o{ays:
1903 Increase
Gross earnings .............eeiiinieiaannn. $420.950 $50,570
Operating eXpenses .............oceeueeennnen 316,081 61,004
N E AT 11110/ S s $113.569 *10,434
THEEA] DTEEINE Gkt o mt a0 5 00 S aRes S s e $115,443 *$10,434
Fixed charges ..........coiiiiiiiiinn.. 70,016 3,340
Surplus ... $38,527 *$13.774
Net income for year ..............cooiuun.. 248,319 45.274

*Decrease.
The growth of the business since the electrical system was
installed has been remarkable. In 1889, the last year of horse
operation, the number of passengers carried was 4,047,000. In
1896 the figure reached 9,500,000, while for 19oo it was about
16,000,000.

growth in the city of Albany and only 214 miles of additional

During this entire period there was no materiat

track was constructed.

It is worthy of record here that this company was one of the
pioneer electric railway concerns of the country to engage in
the handling of express, and that the thoroughness with which
it engaged in this branch had much to do with the ultimate suc-
cess which rewarded its efforts. It has afforded the interurban
lines entering its territory exceptional facilities for developing
this branch of their service likewise. It was also one of the
first companies, in the pioneer days, to adopt electricity, and
the consequent litigation with the telephone interests and the
decision in favor of the railway went a long way toward estab-
lishing the legal status of the overhead system.

The officers and directors of the United Traction Company at
the present time are as follows:

"Robert C. Pruyn, chairman board of directors; John W.
MeNamara, president; Francis N. Mann, Jr., vice-president;
Charles G. Cleminshaw, secretary; James McCredie, treasurer.
The directors are: A. Bleecker Banks, Anthony N. Brady,
Thomas Charles Cleminshaw, Albert Hessberg,
George P. Ide, William Kemp, Francis N. Mann, Jr., James H.
Manning, William McEwan, John W. McNamara, James
O’Neil, Rotert C. Pruyn, William Shaw, William J. Walker,

Breslin,
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SUMMER ROAD FOR TROY

The Troy & New England Railway operates from Albia, 3
miles from Troy, to Averil Park, a distance of 834 miles. The
towns on the line are Wyantskill, with a population of 300;
Snider’s Corner, 200; West Sand Lake, 8oo; Averil Park, 1400.
The line is built on private right of way, 4o ft. wide, and ex-

tends across the country. The road was designed essentially
for summer traffic, but there is a considerable farming popula-
The line follows the Wyantskill Creck,

The scenery

tion along the road.
and crosses it fourteen times on timber trestles.
in the valley is quite beautiful, making it an ideal summer ride.
The company owns and operates Averil Park, which is a very
popular summer resort, and is provided with a large pavilion
and numerous other attractions. These features were described

in the STREET RaiLway JournNaL of June 1, igor. The line

TERMINAL STATION, TROY & NEW ENGLAND RAILWAY

affords the only connection to Burdon Lake, East Sand Lake,
(Glass House Lake and Crooked Lake, which are favorite fish-
ing and hunting resorts for thousands of people.

The company has a traffic arrangement with the United
Traction Company by which it is permitted to enter the center
of Troy, but at the present time the cars operate only to the
terminal station, illustrated herewith, located at Albia.  Cars
connect with the Albia line of the Troy system. During the
summer the cars run on half-hourly headway, and on hourly
headway in winter. There is very heavy special excursion
trafhc during the summer months. The company handles con-
siderable express business for the summer resorts and farms
along the route, but this branch of the business is somewhat
handicapped because of the fact that cars are unable to operate
into the center of Troy, being prevented by the very steep hill;
hence, it is necessary to haul the goods by wagon into Troy.

The rolling stock includes 5 open motor cars and 4 open
trailers, built by the American Car Company, and 4 closed
motor cars, built by the Jackson & Sharp Company, all single
truck cars. They are equipped with two jo-hp motors. A
portion of these cars are equipped with Diamond trucks, while
several others have new cqualizing trucks, built by the Powell
& Turner Truek Company, of Troy. The trucks are built with

an extended frame, by means of which weight is evenly dis-
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tributed, doing away with a large amount of rocking. The track
is laid with 60-Ib. T-rail, and a concealed bond is used under
angle plates. The nuts on the plates are locked with a patent
nut lock, consisting ‘of a flat strap hooked at either end of the
plate and fastened in the center with cotter pins. Originally
the track was bonded with outside bonds, but one day last
winter it was discovered that the power was insufficient, and
an investigation showed that a band of industrious copper
thieves had cut out practically every bond on the line, and had
also carried off 2 miles of trolley wire; hence, the company's
belief in the concealed bond.

The power house for the line is located at Wyantskill Creek,
at the center of the road. The building is 4o ft. x 6o ft., divided
in the center. In the boiler room are three 175-hp Manning
tubular boilers, a Deane jet condenser, two Dcane boiler-feed
pumps and a Metropolitan injector. In the engine room two
250-hp Westinghouse compound engines are belted to 225-kw
The
engines operate condensing, and the condensation is returned
to the botlers by a loop system and Stratton separators. Con-
nected to the engines are Spencer automatic damper regulators.

compound-wound generators, operating at 290 r. p. m.

At the side of the engine room is a five-panel Westinghouse
board. There are two linc panels, a station panel and two
generator panels.  The station panel has a volt motor and a
total ammeter. The entire equipment was installed in 1895 by
Westinghouse, Church, Kerr & Company.

The experience of this company in the handling of freight
and express is different from that of the other roads in this
neighborhood, due largely to special conditions. 1t is the only
one of the lines in this locality which has not found its freight
service profitable. The express business is continued, how-
ever, more as an accommodation to the patrons of the line than
through any direct profit accruing from this branch of the
service.  Ome freight car is run daily between Albia and
Averill Park, in each direction. This car is of the same general
type as the smaller of the Hudson Valley express cars, and
measures 27 ft. inside. The Troy & New England Company
was one of the carliest in the ficld, having maintained its ex-
press service for nearly sceven vears, but usually with trailer
cars. Its rates were 10 cents a hundred for light freight, and
$1.50 per ton for heavy. The teamsters who collect and de-
liver were paid by the 100 Ibs., and the management, owing
to the natural disadvantages with which the line is confronted,
says that there is no money in freight, under the present con-
ditions.  The Troy & New Ingland Railroad Company has a
capital stock of $350,000, and a funded debt of $183.800. Dur-
ing 1902 the road carried 204,255 passengers with a total car
mileage of 159,348, and receipts per car-mile were $0.166, while
operating expenses per car-mile were $2.103.  The following
figures of operation are for the vear ending June 30:

. 1899. 1G00. 1901, 1goz2,
Receipts from passengers... §.2779  $2,368  $27,382 £26,236
‘: ‘" other sources. 1,987 470 400 220
Cototal..ooolL L 34,666 26,768 27,782 26,456
Operating expenses......... 20,107 14,488 15,740 16 458
Earnings from operation. . .. 14,55 12,280 12,042 3

Deductions from earnings. * ‘ =
INterest ivevrononnrnns 9,663 9,584 9,584 9,548
Rases i or e s 659 723 631 617
Netincome.......... ... .. 4,237 1,973 1,826 *166
Total surplus account... .... 5,232 7,205 9,031 8,865

* Deficit,

The officers of the company are Edward . Murray, presi-
dent; Rice C. Bull, secretary and treasurer; A. \W. Bentley,
superintendent.
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FONDA, JOHNSTOWN AND GLOVERSVILLE SYSTEM

The Fonda, Johnstown & Gloversville Railway is unique in
that it combines both steam and electric operation, but each is
entirely distinct, and over a short stretch of country the elec-
tric railway is in competition with the steam line. The founda-
tion of this system dates back to January, 1867, when the Fonda
& Gloversville Railway, a steam road, was placed in opera-
tion. This line was designed to connect the prosperous city of
Gloversville with the main line of the New York Central &
Hudson River Valley at Fonda, a distance of 10 miles. In
1881 the company purchased at a receiver’s sale, the Glovers-
ville & Northern Railway, which extended from Gloversville
north to Northville, a distance of 16 miles. These two
sections, with the steam branch line recently built, have since
been operated as a steam road. In 1893 the Cayadutta Electric
Railway was completed between Fonda, Johnstown and Glovers-
ville, paralleling the lower portion of the electric road. About
the same time the Johnstown, Gloversville & Kingsboro Horse
Railway Company, connecting Gloversville and Johnstown, was
equipped with electricity. In 1894 the steam road acquired, under
999-year lcases, the property of both companies, and, in 1900,
purchased the capital stock of the Amsterdam Street Railway
Company, which included four city lines in Amsterdam, to-
gether with the city lighting plant, which was operated under a
separatec name. The Amsterdam line was at once extended, a
distance of 13 miles, to connect with the line at Johnstown, and
work was started on an extension to Schenectady, a distance of
16 miles. This line has just been completed. The company
also completed a spur line from Amsterdam north to Hagaman,
On Jan. 1, 1903, all the
lines mentioned were merged into the Fonda, Johnstown &

and a steam spur line to Broadalbin.
Gloversville Railroad Company. The charter of the steam
company gives it the right to use a variety of power, but the
charters of the old electric roads do not permit steam trains to
run over their tracks. In consequence it is possible for electric
cars to operate over steam tracks, and this fact has been taken
advantage of, and between Johnstown and Gloversville, at the
present time, the north-bound through interurban cars operate
over tracks on the steam right of way.

The total mileage of steam road, including sidings, is 37.4.
From Gloversville to Schenectady is 32.7 miles, all double track.
Branch lines from the main line aggregate 8 miles, the local
lines from Gloversville to Johnstown, 4 miles, and the city lines
operate 7.2 miles. The total system is 124.1 miles of single track
on 94.4 miles of road. Of this 71.7 miles are on private right
of way, and the balance on streets and highways.

The Fonda, Johnstown & Gloversville Railroad Company has
a capital stock of $2,500,000. The authorized bond issue is
£7.000,000, of which $5,0c0.c00 has been issued. The company
owns the capital stock of the Edison Electric Light & Power
Company, of Amsterdam, whi h operates the lighting and power
system in Amsterdam, and the Coal Company of Fulton County,
which conducts an extensive wholesale and retail coal business.
The company has coal yards in Fonda, Johnstown, Summers-
ville, Fultonville and other towns. At Gloversville, the com-
pany has a storage house, having a capacity of 30,000 tons.
This connection is a very good one for the railway company,
since by purchasing in large quantities it is enabled to secure
cheap fuel for locomotives and its power plant.

EQUIPMENT
The steam road has twelve locomotives, twenty-four passen-

ger coaches, six baggage and combination coaches, and ten flat
cars. A portion of the equipment has been purchased recently,
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which tends to refute the general supposition that the steam
road is to be changed over to clectricity. The road has ex-
clusive freight connection with Johnstown and Gloversville.
Gloversville has a population of 20,000, and is famous for

its glove industry. During the winter months
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ing Gloversville on the even hour will stop only at certain
points, and it is expected thcy will make the run into Albany,
49% miles, in two hours and forty-five minutcs.  While on the
Schenectady line they will run as second scctions to the Schen-

a large amount of lumber is shipped from the
northern end of the road. The company oper-
ates five passenger trains per day from Fonda
to Gloversville, and three of these go through
to the northern terminus. A very large pro-
portion of the passenger business of the road is
summer excursion traffic. The company main-
tains a finc park near the northern terminus.
At Northville the road connects with stage
Ines to Lake Pleasant, and to points in the

Adirondack Mountains. The traffic to these
points is wvery heavy, and the only reason
that the roadway is not extended is the fact
that the laws of New York have reserved this
district as a forcst preserve, and railroads arc
not permitted to extend through it. Numerous
excursions are operated from Troy, Albany,
Utica and other points on the New York Cen-
tral, the coaches being taken through by the
of the Fonda, &

Gloversville on a pro-rata basis. The com-

locomotives Johnstown

pany gives a 15-minute electric service between

o
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Gloversville and Johnstown, while from
Gloversville to Fonda there arc cars which
connect with all New York Central trains. These cars go over
the old horse line route, and do not interfere with the speed
of the interurban cars. In Gloversville the company operates

a city belt line on 1o-minute headway, while in Amsterdam

o
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o
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STEAM AND ELECTRIC LINES ENTERING GLOVERSVILLE ON

SAME RIGUT OF WAY
there are 8 miles of city lines operated under a 10-minute head-
way.

The through interurban cars from Gloversville to Schenec-
tady operate at present at hourly headway, but half-hourly serv-
ice will soon be instituted. The company is expecting the de-
livery of a number of high-speed cars, and these will be ope-
rated through to the center of Albany under the traffic arrange-
ment with the Schenectady Railway Company. Thc cars leav-

TRIBE’S HILL VIADUCT

cctady limited cars, and will make no stops between Schenec-
tady and Albany. The half-hourly cars from Gloversville to
Schencctady will be arranged to carry baggage. Between
Johnstown and Gloversville the company operates its through
cars in but one direction over the single-track sections in

these cities. The north-bound cars operate over a track on the

pre——

k*\\

LINE VIEW NEAR JOHNSTOWN, SHOWING TRACK AND OVER-
HEAD CONSTRUCTION
steam right of way, while the south-bound cars go over the old
Cayadutta line through the main streets of the cities and over
a private right of way between them. The two routes are only
a short distance apart.
TRACK AND LINE CONSTRUCTION

By this arrangement the entire interurban system is prac-

tically all double-track, the portion between Johnstown and

Schencctady being entircly so. The maximum grade between
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Amsterdam and Johnstown is 134 per cent, and between Am-

sterdam and Schenectady

1 per cent, while the maximum

curvature is 8 degs.

To accomplish this, it was necessary to

do a large amount of cutting and filling.
33,000 yards, and one cut of 97,000 yards.

There is one fill of
A considerable por-

tion of the road is built on a bluff high above the four tracks
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PROTECTING WIRES AT RAILROAD CROSSING

of the New York Central Railroad, which it closely parallels,
and a large amount of rock cutting was necessary.  In one
place there was a cut of 19,000 yards, through solid rock. The

right of way is from 66 ft. to 130 ft. wide, and the roadbed is

ROCK CUT AT HOFFMANS

The
track is laid with 8o-1b. A. S. C. L. section. Weber 4-bolt, 22-in.
joints are used, under which are placed oooo Crown bonds, fur-

graded 30 ft. wide, on a level, and 26 ft. wide on fills.

nished by the American Steel & Wire Company.

On city streets, cross-suspension overhead is used, but the in-
terurban portion is all single and double bracket construction.
Poles are 35 ft. tall, with butts 7 ft. below surface. A filling
of charcoal is placed below the pole, and at the base of the pole

[Vor. XXII. No. 9.
is a copper plate 24 ins. x 24 ins. X 1% ins., to which are sol-
dered the cross-bonds from the rails of either track. The trol-
ley lines are 13 ft. between centers and o0oo trolley wire is used.
There are two cross-arms, the lower one carrying the telephone,
signal and direct-current feeders, and the upper carrying high-
tension lines. The engineer adopted the plan of using four
high-tension lines over the entire system, the fourth line being
for emergency. High-tension lines are 0ooo bare copper, and
the installators are Locke No. 1000, chocolate color, 7 ins. wide.
Grade crossings were eliminated wherever possible by building
concrete crossings. There are a number of these along the line,
all showing first-class construction. The composition used in
preparing concrete is: One part Portland cement, three of
sand and five of broken stone.

The system is ballasted throughout with very coarse gravel,
which is obtained from three almost inexhaustible gravel banks
on the company’s line. The gravel is handled in dump bottom
cars, and hauled by small steam locomotives, six of which were
purchased for this purpose from the Manhattan Elevated Com-
pany, of New York.

At Tribe's Hill, a short distance from the power house, the
This is
617 ft. long and 76 ft. above the stream. It consists of a series

company was obliged to erect a large steel viaduct.

of deck plate girders, the main girders heing 3o ft. long, and 6
ft. wide. The tracks are laid on 13-ft. centers, and the bridge
was designed to carry two Consolidated locomotives, followed
by a moving load of 4ooo 1bs. per lineal foot. The structure

cost ahout $50,000.
ROLLING STOCK

The rolling stock of the road is of several types and makes,
as is usual with consolidated properties, but the latest cars are
of modern design. Four 35-ft. cars have side seats, Westing-
house air brakes, No.56 Westinghouse motors, K-10 controllers,

and Taylor double trucls. Six 29-ft. closed cars were built by

VIEW ON ROAD TO HOFFMANS

the J. G. Brill Company. They are mounted on McGuire single
trucks, two General Electric No. 1200 motors, and Westing-
Four 44-ft. fifteen-bench open cars,
built by J. M. Jones’ Sons, have Taylor double trucks,
Standard traction air brakes, four General Electric 67-motors,
and K-14 controllers. Five 30-ft. cars, built by Jackson &
Sharp, have side seats, Taylor single trucks, Westinghouse
magnetic brakes and hand wheels, and Westinghouse electric

house K-10 controllers.
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heaters.
Car Company, have St. Louis walkover seats, Pecter Smith
water heaters, and St. Louis arc headlights, St. Louis B-49
double "trucks, Christensen air brakes, four General Eleetric
57 motors, K-14 General Electric controllers.
cars have baggage and smoking compartments. These cars arc
9 ft. wide, and will be nsed for the local through service. Other
rolling stock includes five 32-ft. ten-hench open trailers, built

Eight 47-ft. interurban cars, built by the St. Louis
of thesc

Four

by the Ellis Car Company; three eight-bench open motor cars,
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steel bottom. An important point about this construction is
that all steel connections are on steel, making the framework
absolutely independent.

These cars have a smoking compartment in the rear, which
is separated from the passenger compartment, tlie arrange-

ITigh-
back, reversible seats, finished in plush, with roll head rests and

ment being similar to that of a smoker in a Pullman car.

foot rests, have been adopted. Car bodies are mounted on

extra M. C. B. trucks furnished by the Taylor Electric Truck
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STEEL BOTTOM FRAME FOR 45-FT. MOTOR CAR FOR INTERURBAN SERVICE

built by Lewis & Fowler; twelve ten-bench open cars, built
by J. M. Jones' Sons; two McGuire double-truck sweepers,
one ‘Pollard snow-plow; one Stephenson snow-plow, and two
Wason double-truck snow-plows.

For the high-speed limited service between Gloversville and
Albany the company is expecting an early delivery of six very
fine cars, built by the St. Louis Car Company. The total length
over the bumper is 54 ft. 5 ius., length of body 43 ft., height
from underside of sill 9 ft. 614 inches, width 8 ft. 7%% ins. The
special feature of the cars is the fact that the floor frame is
entirely of steel. The main sills consist of 10-in. channels, built
together with malleable scparators, 3 ft. apart, and at the end
The separators are inserted so that

the riveting of the work will be entirely independent of the

of all transverse beams.

Company, of Troy, N. Y. They have a whecl base of 6 ft. and
are arranged to receive two General Electric No. 73-C motors
on each truck, four to the car, arranged with the M. C. B. swing
The jaws and
The trucks
are cquipped with steel-tired wheels and Mansell retaining

bolster mounted on triple elliptical springs.
journal boxes are of the M. C. B. standard type.

rings, 33 ins. in diameter with 3-in. tread and 34-in. flange, and
the axles arc of 3 ins. diameter. The General Electric type-M
control system is used. Omne of these cars will be exhibited at
Saratoga by the St. Louis Company, and arrangements will be
made to take a party from Saratoga through to Gloversville.
CAR HOUSE AND SHOPS
At Amsterdam the company has a car house, 200 ft. x 50 ft.,

having five tracks. This is to be doubled in capacity very soon.

e e— - v -

FRAMEWORK FOR NEW

woodwork, and that no loosening of joints will oecur by the
The outside channels
The
transverse beams consist of 10-in. [-beams, secured to the main

shrinkage of any timber put on the car.
are rounded at the corners, forming the end of the sills.

sills with angles and plates, while the main platform is framed
with 6-in. channels, constructed in the same manner as the
main sill. The holsters are built up from 8-in. 24%%-1h. chan-
nels, and are reinforced with 1-in. x 74-in. plates. The cars
have steel bumpers, arranged with spring resistances, capable
Couplers are M. C. B.

The features of the body construction are:

of withstanding a blow of 150,000 Ibs.
Fach post is fast-
ened to steel sills by steel angles, and a 74-in. rod passes through
it; this rod extends to top of cant rail and passes through the
foot of steel carlins; carlins are also fastened or bolted to the
cant rail, which is reinforced by a steel plate extending around
entire car, thus making a steel skeleton framing, as well as a

STANDARD INTERURBAN

It has 280 ft. of pit, and inspecting and light repairs for the
The head-

quarters of the eastern division are located in an adjoining

eastern division of the electric line are done here.

building, which is also arranged for stock and supply house for
this division. At Gloversville the company has a car house,

200 ft. x 75 ft., with six tracks. The company is well equipped
to take care of repair work of all kinds, since it has quite a com-
plete locomotive repair shop at Gloversville. This includes a
machine shop, 6o ft. x 180 ft., cquipped with all necessary tools
for repairing locomotives, a Dlacksmith shop, so ft. x 75 ft.,
and a car shop, paint shop and woodworking shop, so ft. x
150 ft.

suitable for

The latter house is equipped with woodworking tools,

repairing and rebuilding cars.  The conpany is
now rebuilding several of its interurban cars, placing smoking
and baggage compartments in them. This shop is equipped for

armature winding. The company has a foundry which answers
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Despite the
completeness of this layout the company is planning to erect

all its requirements for brass and iron castings.

at Gloversville a special repair shop, which will be equipped
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below the elevation of the electric line. The building has an
outside measurement of 164 ft. 4 ins. x 191 ft. 2 ins. It is of
pressed brick exterior with limestone and terra cotta trim-

MALNS POANER LIOWESTE X

and used exclusively for the electrical division of the system.
MAIN POWER IHTOUSE
The power station of the Fonda, Johmstown & Gloversville

Ratlway 1s unquestionably one of the largest and most up-to-

TRIBE’S HILL

mings, and 1s divided into three sections. The boiler room at
the north side measures 85 ft. x 162 ft.; the engine room,
52 ft. x 153 ft. 3 ins. and 74 ft. from the basement floor to the
peak of the roof, and a wing 21 ft. 4 ins. x 143 ft. 4 ins. at the

I

T

SECTION

date interurban stations in the country. The site selected is at
Tribe's Hill, on the Mohawk River, a few miles from Amster-
dam, at a point where the interurban road leaves the river,
The
building is on a level with the tracks of the New York Central
& Hudson River Railroad, which it faces, and is about 4o ft.

which it has paralleled all the way from Schenectady.

@]  Sercet Realway Journal

OF MAIN POWER HOUSE

front side of the building. The roof of the engine room section
is supported on steel trusses and perlins.

The coal bunkers are located on the boiler room roof, which
is approximately on a level with the interurban track, and they
are reached by a steel viaduct, cars being run in from the main
line and coal dumped into the bunkers, five in number, having
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a total capacity of 1200 tons. Coal is conveyed from ecach
bunker to the boiler room below by the Hunt Conveyor
system. There are valves at the base of the bunkers and at
the bottom of the chutes, and the bunkers are suspended in con-
Coal is dumped into 1-ton cars,
which operate through the center of the boiler room on a track

nection with automatic scales.

of 22-in. gage. There are sidings in the center of the boiler

room permitting cars to pass, and at the end of the room there
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The boilers are hand-fired and the ashes
are dumped through chutes into the basement where standard

of asbestos covering.
coal cars receive them. These cars are then hauled to the
main line by electric locomotive. The boiler room floor and
boilers rest on steel columns, which also support the overhcad
coal bunkers. There are four columns to each bunker and they
are tied together. The main smoke-box, which measures 8 ft. x

10 ft., is suspended under the roof of the boiler room to the rear

——

ENGINE ROOM OF MAIN POWER HOUSE AT TRIBE’S HILL

is a turn-table by which cars may be shifted to sidings in the
house.
STEAM PLANT

The boiler equipment consists of ten 500-hp Scotch marine
type boilers furnished by the Springfield Boiler & Manufac-
turing Company, Springfield, I1l. These occupy the cast half
of the hoiler room, there being space on the other side for a
duplicate layout. The boilers have two furnaces, each measur-
ing 8 ft. x 4 ft., of the Morrison corrugated type, and Spring-
field rocking grates. There are 135 tubes, 16 ft. long and 34
ins. in diameter. The Dhoiler shells are 10 ft. 6 ins. in diameter,
and the shells are 1 3-32 ins. thick. Boiler shells are covered
with 3 ins. of asbestos, and the smoke flue and box have 1% ins.

of the boilers. Connecting it with each boiler is a 42-in. smoke

flue. After entering the smoke-box the smoke is drawn down
to a similar smoke-box containing a Burpee's patent American
The blower for the economizer outfit
The

cconomizer tubes are kept free from soot by means of a system

iuel economizer outfit.
has a 12-in. fan operated by a smali marine engine.

of scrapers operated by a small marine engine through a set
of gears. The smoke-box is arranged with sets of dampers so
that the economizer outfit may be cut out and direct draft used.
It is 172 ft.
high, and has a flue which is 13 ft. in diameter at the base and
10 ft. at the top. The stack is constructed of radial brick. The
main steam header is 18 ins. in diameter and 175 ft. long;

The stack is at the east side of the boiler house.
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flanges are 1%4 ins. thick, of riveted pipe. There is an 18-in.
Crane gate-valve in the center of the main line, dividing the
two sections, and ten 8-in. Lunkenheimer check valves, one for
each boiler.
matic valve, The main header has two 18-in. x 30-in. expansion
joints, furnished by the Taunton Locomotive Manufacturing

At the top of each boiler is a Pearson type auto-

Company. Above the main header is an auxiliary header,
7 ins. in diameter, which is provided with a number of valves
so that in case of accident to the main header any combination
of boilers may be used. All steam piping has long bends in-

stead of angles, and all pipes are covered with 3 ins. of asbestos.

ENGINE ROOM
The engines, three in number, are of the Allis-Chalmers
vertical cross-compound condensing type, with cylinders of
28-in. x 60-in. x 48-in. stroke. The cylinders have water relief

valves in each end and are provided with the Reynolds-Corliss

PUMP ROOM

automatic valve gear. The steam exhaust valves are operated

The

main journals arc 22 ins. in diameter and 38 ins. long, and the

by separate eccentries providing for automatic cut off.

shaft is 26 ins. in diameter in the center and weighs 43,000 Ibs.
The bearings and cross-head slides have water jacketed frames
of the Reynolds circular type. The fly-wheel is 20 ft. in
The

engine has an auxiliary governor which shuts off the steam

diameter, has a 20%-in. face, and weighs 100,000 1bs.

when the speed runs above 93 r. p. m., the normal speed being
04 1. p. m. There is also an electrical speed controller in con-
nection with the governor, which is used in synchronizing.
The apparatus consists of a motor mounted on a screw on the
regulator column, and is so adjusted that its movement may be
controlled from the switchhoard. By the operation of this
switch the motor may be made to move backward or forward
along the screw, thus increasing or decreasing the weight on
the governor bhalls, and changing the speed of the engine to
suit the required conditions. In this way several engines
driving alternating-current machines may be made to run in
unison.

At 94 1. p. m., with 160 Ibs. steam pressure and condensing
at 26-in. vacuum, the engines are guaranteed to develop 1700
hp, with a steam consumption not to exceed 13% Ibs. per indi-
cated horse-power per hour, and when developing 2250 hp not
The

normal load of each engine is 1700 hp, and they are guaranteed

more than 18 Ibs. per indicated horse-power per hour.
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to develop 2250 ihp without excessive heating. The total weight
of each engine is 380,000 1bs.
AUXILIARY EQUIPMENT

At the base of each engine is a Wheeler surface condenser
having 2625 sq. ft. of cooling surface. There are two Wheeler
double-inlet circulating pumps, each driven by a 12-in. x 12-in.
marine-type vertical engine. They operate at 320 r. p. m., and
are capable of delivering 4000 gals. per minute against a fric-
tion head of 5 ft. The engines and condensers are connected
to the main exhaust pipe so that either engine or condenser
may be operated in any combination desired; there is a gate
valve for each condenser and each engine. Each engine also
has a Davis automatic relief valve so that the engine can ex-
haust into the atmosphere if necessary. The main pump room
1s located in the basement of the boiler house. The equipment
includes two Chandler duplex compound-condensing tower
pumps, two boiler feed pumps of the duplex pot-form type,
with two cylinders 12 ins. in diameter, and four 16-in. single-
acting water plungers having 18-in. stroke, provided with
Fisher governors and relief valves; two independent air pumps
and condensers, which take care of the exhaust steam from the
Below the basement floor is a
This receives not only the con-

boiler feed and tower pumps.
hot-well, 14 ft. x 7 ft. x 7 ft.
densation from the condensers, but all condensation from the
main steam line, headers and separators, so that there is
practically no loss of water in the entire house. Water in the
hot-well is replenished by a float valve in the tower line.
Water in the tower is maintained at a certain level, and a bell
rings in the engine room when it falls below this level.

Water for the circulating system is pumped from the river
through a 20-in. steel main laid in a tunnel passing under the
tracks of the New York Central Railroad. The feed-water
pumps are arranged so that they may take water by suction
direct from the hot-well, from the tower or from the river.

As auxiliaries in case of trouble with the economizers there
are two National feed-water heaters, installed by the Na-
The

heaters are located between the economizers and the pumps,

tional Pipe Bending Company, of New Haven, Conn.

and are heated by means of the exhaust from the auxiliaries.

The oiling system in the house is very complete. There are
large elevated tanks in the upper part of the engine room with
supply pipes to all engine oil cups. Oil from the engines flows
by gravity to two No. 10 Turner oil filters and then to- supply
tanks located in the basement. There are two sets of oil pumps
which are cross connected, so that either may be used to pump
cylinder oil or engine oil. There are also separate air com-
pressors which are used to pump oil out of barrels and deliver
it to the supply tanks. The compressors also supply air for
blowing the dust from the generators and from the back of the

switchboard.
ELECTRICAL EQUIPMENT OF THE MAIN AND SUB-STATIONS

For the supply of direct current to the line between Schenec-
tady and Gloversville, three direct-current feeding points or
sub-stations were considered necessary, these being locatesl
about 10 miles apart. One of these was located in the existing
generating station in Johnstown, where space left for. a future
300-kw engine and belted generator proved to be ample for
three 300-kw converters, their transformers and switchboard.
with a space for a fourth. Tt is of interest to note that these
converters have a much greater overload capacity than the old-
fashioned generator, thus showing a space economy of some 5
or 6 to 1 in units of the same capacity. Another sub-station
was located near Amsterdam, and with it is combined apparatus
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for lighting the city. The third sub-station (purcly railway)
was loeated between Amsterdam and Sehencctady (in the town
of Glenville), at a point somewhat more than halfway from
the Amsterdam sub-station to the section breaker between the
direet-current trolley system of this road and that of the Sehen-
eetady Railway Company.
the end of the feed was chosen in order to keep up the best

The location more than halfway to

trolley voltage at all points with a given amount of direct-cur-
rent feeder eopper, considering the fact that the feeders are
carried through without break from sub-station to sub-station,

) — Py
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lines supplied from the Amsterdam sub-station, and the IFonda
division supplied from the Johnstown sub-station, three con-
verters were ordered for cach of these stations, once for light
loads and two for regular service, with one spare.

The converters are the standard maehines manufactured by
the General Electric Company, six-pole, running 300 r. p. m,,
with ventilated fields, open type collector rings, series shunt and
equalizer switches mounted on machine frames, and other im-
provenments up to the date of their manufacture. Iach con-
verter is fitted with field break-up switeh for use when starting
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WIRING PLANS OF MAIN STATION

thus giving all cars between sub-stations a feed from both
ends.

The Glenville sub-station feeds a section of the track carry-
ing interurban cars only, with no local or eity traffic.

The equipment of these ears, four 73-hp motors, will take
in multiple position, when aceelerated rapidly. 8oo amps. per
car. In order to take care of this swing of load, together with
100 or 200 amps. which may be demanded by other loads at
the same time, without running more than one converter, the
300-kw size was chosen, the maximum carrying capacity of this
size being 1000 amps. momentarily at 600 volts, on the basis of
100 per eent overload. Two of these converters were ordered
for the Glenville sub-station, thus making one spare, as this sub-
station will, in all regular service, supply only one car cach
way, and the equipment is figured for one of these cars aecel-
erating and one running or drifting. Converters of the same
size were used in both of the other sub-stations in order to make

the apparatus interchangcable.  On account of the local urban

from the alternating current side, and this break-up switeh is
made double throw, the lower throw reversing the normal con-
nections between armature and field so that the shunt ficld
winding opposes the magnetism set up in the machine by the
alternating currents. By this means the polarity of the ma-
chine is readily reversed when, in starting from the alternating-
current side, the maehine comes up with wrong polarity, that is
negative to trolley and positive to ground. This is a recent im-
provement over previous practice in whielh reversing was ae-
complished only by pulling the machine out and throwing it in
again on the hit or miss principle.

The converters being all of the same size and there being a
spare converter in each sub-station, the usual arguments for
single-phase transformers did not exist in this case, and three-
phase transformers were adopted on account of lower cost, less
floor space, ete. Omne 330-kw three-phase transformer is in-
stalled with each converter. These transformers are of the aii-

blast type, of shell eonstruction, with three sets of coils similar
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to those of three single-phase transformers, but combined in
one shell which serves as a common magnetic circuit. Primary
windings are connected in Y with the secondaries in delta, the
primaries being provided with taps for changing

the ratio of the transformer in 2.5 per cent steps 3CRR.
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tors without step-up transformers. This pressure, 13,200 volts,
is ample for distribution from the generating station at Tribe’s
Hill to the present sub-stations, and for all extensions up to a

Incoming Line

3 AT.R. Punels AT, Panel

up to 1o per cent, the secondaries being provided
with one-half voltage taps in two phases for
the purpose of “starting in the corner.” In ex-
planation of this term, it should be said that the

Low Voltage Rele

I

converters are started by applying to them one-

= Voltumeter
5

Potentinl Buses

half their normal voltage obtained from one-

Fuses

half of the turns of the secondaries of the trans-
’—bl'DT Switeh

formers. One corner of the delta is connected
through to one collector ring of the converter in

either the starting or running position of the

4
i

switch. In the starting position the other two

rings of the converter are connected to one-half

Station Lighes §

taps in the two sides of the delta adjacent to
this corner; in the running position these two
rings are connected to the other two corners.
There is also provided between cach trans-
former and the corresponding converter one
three-phase reactive coil.  This is designed to l
give a boost of ahout 3o volts alternating cur-
rent with full load current of the converter lead-

ing and a depression of about the same amount
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with full load lagging. This boost or depression
in each phase amounts to about 70 volts boost
or depression of the direct-current voltage.

coils stand over the air-blast chamber provided for the trans-

These reactive

SUB-STATION EQUIPMENT AT JOHNSTOWN

formers and are cooled by a small amount of air taken from
them.

The high-tension line voltage chosen was the highest stan-
dard for which the General Electric Company builds genera-

WIRING PLAN FOR SWITCHBOARD

maxmmum distance of about 25 or even 3o miles from the
generating station, which is as far as there is any immediate
prospect of an extension of this system. To take care of the
high-tension power at this voltage in the sub-stations, threc
single-pole form K oil switches of the hand-operated type con-
nected through mechanism to one handle on the switchboard
panel are provided for the supply of each step-down trans-
former unit.  These switches are rendered automatic by the use
of current transformers, relays and tripping co'ls, no high-ten-

s‘on fuses being used.  Similar switches are also provided for

CABLEWAY IN SUB-STATION AT JOHNSTOWN

cutting in or out either or both of two transmission lines to each
sub-station, these switches being provided for each end of each
of these lines. These, however, have not been utilized, as it has
been considered preferable to put some of the cost of the second
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transmission line into the first, thus rendering the one transmis-
sion line more nearly infallible. The line between the gener-
ating station and the Amsterdam sub-station is 1n operation
twenty-four hours per day—all day for the railway and all
night for lighting service. On this account a rather novel ex-
pedient was here tried; that is, the use of four transmission
wires for a three-phase circuit, one of the four being a spare,
and connected to knife switches at each end so that any one of
the other three line wires may be cut out at both ends and
replaced by the spare wire. It is anticipated that by this means
one wire may be killed in case of a punctured insulator, a cross
or a break, and service may be continued by means of the spare
wire. As this part of the line follows the track and may be
rcached from a tower wagon, it will be possible to replace an

STREET RAILWAY JOURNAL.
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one being engine driven and intended, as a rule, only for use in
starting the plant, but made of sufficient size to excite all threc
generators, thus serving as a reserve. This exciting unit con-
sists of a marine set. The other two exciters are driven by
induction motors supplied from the high-tension bus, through
three-phase oil-cooled core type step-down transformers, one
for cach exciter. The switchboard equipment is somewhat
similar to that of the sub-stations, three single-pole, form K,
hand-operated oil switches being provided in the circuits of
each generator, and in the supply circuit of each step-down
transformer for the exciters. The outgoing high-tension lines
to the sub-stations are equipped with motor-operated, form
IT oil switches. These have a very great kilowatt-breaking

capacity, and this is considered necessary on account of the

RbTARIES, TRANSFORMERS AND SWITCHBOARD IN AMSTERDAM SUB-STATION

insulator or make other repairs on the dead wire while the
other three are in use.

The generating station contains three main units, one of
which was intended for light loads and two for ordinary ser-
vice, with one reserve. These units are rated at 1000 kw each
on a very moderate temperature rise, allowing for a 50 per cent
overload for two hours and 100 per cent momentarily, the
It was antiei-
pated that the all-night lighting load would, after a short time,

engines being made of corresponding power.

become sufficient to give a fairly economical load to one of
these units, and for this reason the complication of a smallcr
unit was not considered advisablc. These units run at 94
r. p. m., requiring, therefore, thirty-two poles to give twenty-
five eycles. They are of the usual General Electric type, with
revolving fields wound with copper ribbon on edge and with
stationary armatures wound with heavily mummified coils of
the double chain type in two slots per pole per phase. As noted,
these units generate 13,200 volts dircctly in their windings.
TFor the excitation of these units three exeiters are provided,

fact that they are automatic, and one of them must break the
whole power of the station in case of a short circuit on thc
corresponding line. The generator switches are not auto-
inatic, the idea being to keep the generators in parallel on the
bus when an overload or short pulls out one of the lines.

High-tension lightning arresters with disconnecting switches
are provided at each end of each transmission line. Each line
is also equipped at its ends with a simple form of indicator to
show whether the line is alive or dead. This consists of a light
wheel with tangential points and balanced on a step bearing.
The repulsion of the air particles from the points causes the
wheel to rotate at high speed when the line is alive, unless the
wire is grounded.

The lighting equipment of Amsterdam sub-station com-
prises three motor generator sets designed to receive 25-cycle
power and deliver 6o-cycle power. A 25-cycle system with
motor generator sets for lighting purposes, although somewhat
more expensive than a 60-cycle system with 6o-eycle con-

verters, was considered preferable to the latter on account of
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the superiority of the low-frequency converters, and also on
account of the opportunities given by the motor generators for
lighting voltage regulation, either hand or automatic, to -take
care of all speed or load fluctuations. Two of these motor
generator scts are of 500-kw capacity each, the third being a
smaller one, rated at 200 kw and intended for carrying the
all-day load. One of the large sets is of sufficient size to carry
the full evening load for some time to come, leaving the other
as a reserve, and space 1s provided at the end of the station for
a third large set when the load becomes so great as to require
the two large ones, leaving no reserve with the present equip-
ment.

It is of interest to note that this sub-station is designed for
extension with the greatest ease. For example, although one
of the railway converters at present installed is a spare, space
is provided for a future converter at the other end of the station
for a future motor generator set. In addition to these reserves
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windings in the starting position. In the case of the large
motor-generator sets this method was, of course, not available,
To take

care of the starting of these sets without the expense of dupli-

as there are no transformers supplying these sets.

cate compensators with their switches, etc., use has been made
ot the primary windings of the railway step-down transformers.
Taps are provided in these Y-connected primary windings and
taken to an oil switch mechanically interlocked with the motor
switch, so that the large synchronous motor can be connected
first to 6600 volts until it comes up to synchronism, after which
it can be thrown over to 13,200 volts without danger of cross-
connecting these two sources of supply. The high-tension bus
of this sub-station is divided i two sections by means of knife
switches, with part of the converters and part of the motor gen-
crator sets on cach section, so that at times of light load one
section can be shut down to clean up or to extend or repair the
bus or any of its branches to and including the oil switches

supplied from it. The incoming line is cut into-

AMSTERDAM SUB-STATION, SIIOWING HIGII-TENSION LINE SUPPORTS

and spaces for future reserves the station is built about mid-
way of the lot so that cither end of the building can be ex-
tended for even further additions, one end for hghting and the
other end for raillway. The switchboard, 60 ft. in length, is
continuous, with railway panels at one end in front of the rail-
way machines and lighting panels at the other end 1 front of
the lighting machmes. DBlank panels have been provided in the
board for future converter and lighting motor-generator sets
for which space is provided in station.

Of the two large motor-generator sets the motors are wound
for 13.200 volts, thus doing away with step-down transformers.
The smaller set is provided with a three-phase step-down trans-
former giving 370 volts, the same as the transformers for the
converters, so that in case this transformer is crippled the
small synchronous motor-generator set could be supplied from
one of the railway transformers. TEach motor-generator set is
provided with its own direct-connected exciter. The small
motor-generator set is started just as are the converters, by
means of alternating currents introduced directly into the
motor windings, these currents being of lower voltage than
normal, and this lower voltage being obtained by means of a

starting switch, which cuts in only part of the transformer

either or both sections of the bus.

Careful provision has been made for obtain-
ing proper phase relation of the 6o-cycle gen-
erators. After the motor generator sets have
been brought up to speed and locked in step
with the supply circuits, it is obvious that the
generators may have any one of several phase
relations, owing to the fact that the generators
have more poles than the motors. Provision

has been made for slipping the motors back

one pole at a time by means of field reversing
switches until the generators are in phase with
each cther. The generators supply three-
phase currents at 2300 volts to one set of bus-
bars, from which power is taken to five fifty-
light constant-current transformers for arc
circuits, and to twelve outgoing incandescent
lighting feeder circuits, eight of which are pro-
vided with C. R. regulators and compensated
voltmeters.

Provision is made for obtaining energy
records on the system by wcans of an induc-
tion recording wattmeter on each of the main
generators of the power station, and a record-
ing wattmeter on the output of each converter and each motor-
generator set.  Tle first set of wattmeters gives the total out-
put of the steam power plant, while the second gives the sub-
station output. the difference being the power lost in trans-
wission lines, transformers, converters and motor generator
sets.

MACHINE SHOP

The layout in the wing is an unusual one for an interurban
power house. A space, 50 ft. x 25 ft., is utilized as a machine
shop, and it is equipped with lathe, drill press, planer, shaper
and other tools that might be required in caring for a plant of
this kind.
tematic handling of duplicate parts and supplies of all kinds.

There is a large store room fitted up for the sys-

A third is arranged for a drafting room, and it is fitted with
tables and necessary apparatus, and files for the convenient
handling of drawings and blue prints. Adjoining this room
the chief engineer has a private office and connected to it is a
private bath room. Adjoining the boiler room is a large toilet
room equipped with tubs, shower bath and individual metal
lockers for the use of the men. -

The entire plans for the buildings, electrical apparatus, en-

gines and all teatures of the installation were designed under
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PASSENGER STATION AND HEADQUARTERS BUILDING AT GLOVERSVILLE

the supervision of Charles Il. Ledlie, consulting engineer, St.
Louis, and were carried out by IT. O. Rockwell, resident engi-

neer, and W. W. Guest, chief
draughtsman.  All electrical
equipment was installed by
the General Electric Com-
pany, while the engines, feed-
water pumps, tower pumps
and piping were installed by
the Allis-Chalimers Company.
ORGANIZATION AND OPERA-
TION

The company’s headquarters
is at Gloversville 1 a hand-
some brick structure, which is
also the station for both the
electric and steam divisions.
The entire system is covered
by a private telephone line
with the exchange in the head-

quarters building, and the telephone system is connected with
that of the Glens Telephone Company, of Gloversville. Wait-

g extra on city lines, then going to the
Fonda-Gloversville, and finally the interurban
lines. The electric system is operated in two
divisions, the entire system being in charge of
H. O. Rockwell, who has the title of assistant
general superintendent.

PARKS AND AMUSEMENTS

The company owns and operates Sacandaga
Park, a Dbeautiful natural park located on the
river of the same name, and almost surrounded
by mountains, the foot-hills of the Adiron-
dacks. The company property embraces 2350
acres, which have been laid out and improved
by professional landscape artists. The river
was dammed in two places, making a shallow
pond which affords excellent bathing and boat-
ing. The company has a number of steel row-
boats, and there is a toboggan shide into the
river, use of which is free to bathers who pay
25 cents for bathing suits. The toboggans are
drawn up by endless chains. The park is
thoroughly sewered and is laid out with water

pipes delivering spring water, which comes from the moun-

tains, 3 miles away. A large portion of the park is laid out

with streets, and building sites

ADIRONDACK INN, SACANDAGA

parties.

ing rooms and ticket offices are maintained in

all towns. Baggage is checked on the eclectric
division, but on this portion of the system
there is no freight or express business, the
reason for this being obvious when one con-
siders the close relationship existing between
the company and the New York Central

Railway.

Through tickets are also sold from Sche-
nectady to the park at the end of the steam
line at the rate of $1.45 per round trip, good
any time; and on Sundays, holidays and for
picnics the rate of $1.00 is made.
Amsterdam and Schenectady the company
sells a book for thirty days, which gives

fifty-four rides for $9.00.
transferable.

The company pays its men 1775, 18, 19 and
20 cents, according to the amount of service.
Promotion is by order of seniority, men start-

»

Between

The book is not

PARK

and summer cottages are
leased to desirable applicants.
There are 1350 cottages and
several small hotels, in addi-
tion to Adirondack Inn, oper-
ated by the company. This is
cquipped with every conveni-
ence to be found in the most
up-to-date hotels. The build-
ing is illuminated throughout
with electricity, and each room
has a bath room adjoining.
Accommodations are provided
for 200 guests. There is a
large ball room adjoining, and
frequent “hops™ arc given to
guests and favored visitors.

The park also has a dance pavilion which is let out to private
There 1s a summer theater, beautifully situated at a

SUMMER THEATER, SACANDAGA PARK
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side of a wooded ravine having a stage backed by the river. A
high-class vaudeville programme is given each evening during
the seasou, attractions being furnished by the J. W. Gorman
Amusement Company, which has a circuit of a number of parks
in New York State.

Other attractions include a railway baseball park, with
scheduled league games, laughing gallery, installed by the
Ingersoll Construction Company, of Pittsburg, and a steam-
operated merry-go-round of very elaborate design, manufac-
tured by G. A. Dentzel, of Philadelphia. The attractions men-
tioned are operated by the company, in addition to which there
is a photograph gallery, restaurant and a number of fancy
goods stands, for which privileges are let out. During the
season there are three daily concerts by Prouty’s Orchestra, of
Joston. The popularity of this resort will be appreciated when
it is stated that on July 4 the attendance was over 20,000,

The entire system affords a delightful route for pleasure
seckers, particularly the electric division, which, for a number
of miles, affords a view of the picturesque Mohawk Valley,
backed by a range of mountains. The Mohawk River, through
which the aborigines were wont to ply the canoe, the old
Albany turnpike, the Erie Canal, through which packet boats
were operated in the ecarly days of the last century, the New
York Central, with its great steam railroad of four tracks, and
the double-track electric line, all parallel, give striking evidence
of the remarkable advances in the way of transportation facil-
ities afforded in the valley of the Mohawk for the last 100
years.

———

THE ALBANY & HUDSON THIRD-RAIL SYSTEM

The fertile territory to the south of Albany is being de-
veloped by the Albany & Hudson Railroad Company, whose line
from Albany to Hudson, through the countics of Columbia and
Rensselaer, and touching a number of small towns, was placed
m operation in November, 1900. Over a portion of the distance
the line follows the New York Central & Hudson River Rail-
road, but over the remaining portion it is back in the country at
some distance from the river.

The line in question is the only third-rail electric road in
Eastern New York, and at the time of its construction it was
looked upon as one of the highest examples of third-rail prac-
tice in the country. The enterprise was fully described in the
STREET RaiLway JournNaL of Feb. 2, 1901, and as few changes
liave been made since that time, a brief review only is neces-
sary.

Current for the operation of the road is supplied from the
water-power plant situated in Kinderhook Creek, 10 miles north
of Hudson. TFour varieties of generating apparatus are in-
stalled at this house. making it a very novel combination, These
include railway circuits, operating at 235 cycles, lighting cir-
cuits operating at 6o cycles, direct-current generators for the
section of the line adjoining the house, and an auxiliary steam
plant. The main building is 82 ft. x 142 ft., containing the
water-wheels, dynamos and engines, while the boiler house is
52 ft. x 8o ft. Water is brought from the dam in two 74 ft.
penstocks.  These penstocks are tapped by pipes leading to the
turbines which are placed along the side of the house adjoining
the river. The turbines are in the lower of a series of three
tloors into which the bay on that side of the building is divided.
They are ten in number, of various capacities for running the
different generators, exciters, etc. They are of the Victor type,
supplied by the Stilwell-Bierce & Smith-Vaile Company, of

Dayton. The generators extend into the main building, and be-
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yond these are the engines so situated that they may be readily
coupled to the shafts of the generators. The engines are three
in number, two 1000-hp Ball & Wood marine type, and one 750-
The
first two of the engines are arranged to drive 750-kw genera-

hp Buckeye cross-compound condensing horizontal type.

tors, while the other engine has two shafts in line with two 250-
There are three Bulkley injector
type condensers, one for each engine, and the condensers have
a duplicate system of piping, by which they receive water from
the penstocks. -

Two feed-water pumps are arranged to take water from the
penstocks or from the hot well. Steam is furnished by three
500-hp Aultman & Taylor water-tube boilers. Natural draft is
used, the chimney being 125 ft. tall x 634 ft. flue.

As the power station is close to the main line, a considerable

kw single-phase generators.

portion of the power generated is direct current. Two 200-kw
direct-current generators are connected to water-wheels.
For the high-tension transmission there are three 750-kw, 25-
cycle, three-phase generators, delivering 12,000 volts directly
from their windings. Exciting current for the field is gen-
crated by two 6o-volt exciters, driven by independent water-
wheels.

Switches are located in two galleries above the water-wheels.
The switchboards are located in the first gallery, and include
panels for the exciter, the three-phase generators, single 6o-
cycle generators for lighting, and the 6oo-volt railway genera-
The several
switch and transformer cells are in the upper gallery, and in-
clude oil switches, separated by soapstone barriers, oil poten-
tial, and current transformers electrically connected to instru-

tors; each set being separated by passage-ways.

ments on the switchboard panel, being of the usual type now
employed by the General Electric Company, but which were ad-
vanced departures at the time this station was installed. The
instruments on the switchboards are supplied by instrument
transformers, and no high-tension lines are brought to the
board. The outgoing feeder lines are protected by high-tension
fuse blocks of the explosion type.
mounted on 35-ft. poles, spaced 100 ft. apart. At the top of the
pole is a cross-arm carrying lighting lines, and below this are

The high-tension lines are

cross-arms carrying duplicate three-phase 25-cycle lines. Lines
are mounted on §-in. triple petticoat porcelain insulators. The
wires are No. 1 and No. 4 copper. There are three sub-sta-
tions located at Hudson, North Chatham and East Greenbush.

The stations at Hudson and East Greenbush are in buildings
designed exclusively for the purpose, while the North Chatham
station is a part of the railway station containing express room,
waiting room and ticket office. The equipment of each station
includes one 200-kw and one 4oo-kw rotary converters, sup-
plied with air-blast transformers, oil switches, switchboards,
end other standard General Electric equipment.

The third-rail is sectioned at the sub-stations, there being
two feeder panels in each sub-station, one feeding north, and
the other feeding south. The third rail is of 8o-1b. T, the same
as the track rail, but it is made in lower carbon, thereby reduc-
ing its electrical resistance. The ties for the track are spaced
on 2-ft. centers, and every fifth tie is extended to form a support
for the third-rail insulators. Insulators are made of wooden
At all points
where the road crosses highways or farm lanes, the third rail
is interrupted, but the circuit is maintained by cable connec-
tion placed underground. For collecting the current there are
four contact shoes, two for each side. As the road is single-
track, and there is only one third rail, only two shoes are in
use at any given time. There is a switch on the platform of the

a

Llocks, topped with malleable cast-iron caps.
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car, which enables the motorman to place the controller upon
cither pair of shoes, or the trolley wheel.

The car equipment of the road is of very high class, and n-
cludes thirty-six cars. The regular passenger coaches are §3
it. 6 ins. over all, and are in two types. Cars designed for
summer use have low drop windows, and are finished in white
ash and light colored bird's-eye maple, while the winter cars
bave mahogany finish, elaborately inlaid. The summer cars
have slat seats, while the winter cars have Heywood Brothers
& Wakefield-Wheeler patent seats, upholstered in carpet. A
portion of these cars have smoking compartments, while others
are designed for handling baggage and express. The summer
cars have four General Electric 57 motors, while the winter
cars have General Electric 51 motors. The type-M control is
used, and cars are coupled in trains of two and sometimes threc.
The company is obliged to run the cars singly in the cities of
Albany and Hudson, where they run over the streets. The
company has four 43-ft. express cars, and does quite an exten-
sive express business. Of course, in the city streets, the trolley
s used. The road is run on stcam railroad principles, and the
line is covered by both telephone and telegraph, the former be-
ing used for despatching cars. The company is installing a
semaphore block signal system, which is to be operated by sta-
tion agents, and which will cover three stations.

Motormen and conductors are obliged to pass a very rigid
examination as to their knowledge of operating and equipment,
and each man is examined three times a year. The company
states that not one man in ten who applies for a position is able
to pass the examination, which is evidence as to the care used
in making safe operation the all-important item.

The company operates Electric Park, located on a beautiful
sheet of water, known as Kinderhook Lake. It is equipped
with all desirable accessories for a park of this kind, including
a large summer theater, where vaudeville performances are
given every afternoon and evening. The park is run strictly
on temperance principles, and is well patronized by the best
class of people from Albany and Hudson. While the park is
not self-sustaining, it is a great inducement to travel, and adds
greatly to the receipts of the road. On July 4, of this year, the
company handled over 12,000 people, without a single accident,
and the only delays were caused by the drawbridge at Albany.
The'se'delays made it very difficult to operate on schedule, but
by issuing eighty-one special orders the system was kept
moving in very satisfactory shape, and without a single break-
down in cars or equipment.

At the present time, the company is lengthening out all sid-
ings, laying about 4 miles of track in this manner, with the
view of ultimately double-tracking the entire road. The opera-
tion of the road is at present in the hands of J. S. Gillespie, who
was formerly assistant division superintendent of the Baltimore
& Ohio Railroad.

The officers of the company are: C. L. Rossiter, president;
A.. M. Young, first vice-president ; George G. Blakeslee, second
vice-president and general manager; L. B. Grant, secretary;
H. G. Runkle, treasurer; R. P. Leavitt, electrical engineer; J.
Bersel, mechanical engineer, and J. S. Gillespie, superinten-
dent.

For five months last year the company was in the hands of a
receiver, Mr. Blakeslce, the present general manager. It was
reorganized on March 1, 1903, with the officials here named.
During the five months of the receivership, which were the
poorest of the year, the road paid all operating expenses and

'earned money enough to pay all fixed charges, including bond
interest. \
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SCHENECTADY’S CITY, SUBURBAN, AND INTERURBAN
ELECTRIC RAILWAY FACILITIES

It would be hard to find a better example of the rapid ad-
vancement of the clectric railway industry than that afforded
by the growth of the Schenectady Railway Company. Only a
few years ago, in 1894, this system consisted of 2 miles of single
track with an equipment of four closed cars. The manage-
ment at that time seriously considered the advisability of
cutting down the service to three cars on account of the lack
of patronage, but to-day it is operating over 75 miles of track
and has in course of construction about thirty-six additional
miles, while its equipment has increased to over 100 cars, hand-
ling during the year closed, July 30, 1903, over 7,000,000 pas-
sengers.

Schenectady is now the hub of an electric railway system
To the

extending like the spokes of a wheel in all directions.

SCIIENECTADY-ALBANY LINE OVER OLD STONE TURNPIKE

north, a double-track road to Ballston Spa and Saratoga, a dis-
tance of 22 miles, is about completed. To the east, a double-
track road to Troy, a distance of 16 miles, was completed in
March of the present year. To the southeast, a double-track
road to Albany, a distance of 1574 miles, has been in operation
for over two years. To the south, a road is contemplated to
South Schenectady and Altamont, a distance of 11 miles; while
to the west a connection has been made with the Fonda, Johns-
town & Gloversville Railroad, making it possible to ride from
Albany to Gloversville, a distance of 50 miles, without change
of cars. )

The extraordinary growth of this system may be attributed
to the rapid increase in the population of the city of Schenec-
tady, due to the development of the two large industries—the
General Electric Company and the American Locomotive Comi-
pany. The increase in the population of the city is shown by
the following table:

Set80 o omn 05 x0 Br 00 6 s0dnsn asED @ 13,655
I8005 nws vmms vwms swas van s 3 19,902
1892, ..o 22,730
1899........ L o 28,791
VOO0 o oe v omims o s mimis s a5 &0 as 31,683
TGO dris sisos S6m% S35 £ 1800 Hhieds s 53,000

The average number of employees of the General Electric
Company and American Locomotive Company is as follows:
1891, 4457 ; 1901, 10,827 ; 1903, first quarter, 15,408 ; with a total
annual pay roll of nearly $2,000,000.

The development during the last year has been similar to that
of some of the Western boom cities. Entire new districts have
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Schenec-
tady is also the home of Union College, one of the oldest in-

been laid out and 1475 houses crected and occupied.

stitutions of learning in the country.
. OPERATION

In the city of Schenectady six lines are operated under the
following headway: State Strect-Scotia, 10 minutes ; Bellevue-
Aqueduct, 774 minutes; Union Avenue, 7V2 minutes; "A” Belt,
5 minutes; "B Belt, 5 minutes; State Street Stub, 15 minutes.
These lines cover 22.66 miles within the city limits.

One of the most difficult problems the company had to con-
tend with was the handling of the large number of employees
of the General Electric Company in the short space of time
allowed Dbefore and after shop hours. The company has suc-
cessfully solved the problem by the building of a loop at the
entrance to the works with the necessary storage tracks from

which extra cars can be fed into the main line without inter-
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fare, 25 cents. Commutation books, containing fifty-two tickets
and limited to one month are furnished for $7.50. Although
all the lines controlled by this company abound in most pic-
turesque scenery, that afforded to passengers on the Troy
division is especially notable. At points on this line views of
the beautiful Mohawk Valley, the Adirondack, Catskill and
Green Mountain ranges may be obtained, providing a panorama
of river and mountain scenery which can hardly be excelled in
any other part of the country.

With the completion of the Ballston-Saratoga division pas-
sengers will be taken from Albany and Troy by means of a
cut-off around the city of Schenectady directly to Saratoga in
about an hour’s time. In order to make this possible the com-
pany is erecting, near the Aqueduct, and just outside of the
northerly city limits of Schenectady, a double-track steel
bridge, having a total length of 1,769.53 ft. This is being built

LINE CONSTRUCTION FOR DOUBLE-TRACK, WITH POLE AT ONE

rupting the regular traffic.  In this manner about 3000 people
are loaded and unloaded from the cars in less than half an hour
without any apparent discomfort. In order to accommodate
the large number of employees of the General Electric and
American Locomotive Companies who live in neighboring
towns, special cars are run directly from the works over all

interurban lines both morning and night.

INTERURBAN LINES
Both the Troy and Albany divisions are operated on a 13-
minute headway from 9 a. m. to 8 p. m., and on a 3o-minute
headway at other hours of the day. On the hour a special ser-
vice has been established between Schenectady and Albany,
called the “Schenectady-Albany Limited.” The trip is made
in 45 minutes, without stops outside the city limits, no extra
fare being charged. A similar service will soon be put into
effect on the Troy division. Round trip tickets to Troy and
Albany are sold at 40 cents, and are interchangeable; single

SIDE—BRIDGE CROSSING MOHAWK RIVER

by the American Bridge Company, and is of the riveted lattice
truss type, resting on ten concrete and masonry piers. This
bridge will be 45 ft. above low water.
TERMINAL STATION

The company has made the necessary plans for a large ter-
minal station in the center of the city of Schenectady. In this
station will be located the executive offices of the company and
the offices of the various departments. The building will also
contain suites of offices which will be rented. This terminal
The interurban
cars, as well as some of the city local cars, will loop around this
office building, thus enabling the Albany, Troy, Saratoga, Am-

sterdam, Johnstown and Gloversville passengers to be con-

station will have a commodious waiting room.

veniently transferred to the cars desired. This terminal station
will be the first of its kind erected in any of the Eastern cities.

ROLLING STOCK
The rolling stock of the company is of the most modern type,

equipped throughout with electrical apparatus manufactured by
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the General Electric Company.
CITY CARS

29 single-truck closed cars equipped with two G. E.-67 motors.

8 single-truck closed cars equipped with two G. E.-57 motors.

4 double-truck closed duplex cars cquipped with G. E.-52 motors.

6 eight-bench and twelve ninc-bencli single-truck open cars, equipped with
G. E-67 motors.

12 thirteen-bench double-truck open cars, equipped with G. E.-67 motors.

INTERURBAN CARS

12 10-ft. double-truck closed cars, equipped with G. E.-57 motors.

10 47-ft. double-truck closed cars, with smoking compartment, cquipped with
G. E.-57 and G. E.-73 motors.

6 51-ft. double-truck semi-convertible cars, equipped with .

MISCELLANEOUS EQUIPMENT

A Dbrief description follows:

E.-73 motors

6 motor flats.
25 dump carvs.
6 express cars.
3 rotary snow plows.
3 small suow plows.
1 sprinkling car.
1 sand car.
The cars owned by the company were furnished by the St.

lLLouis, Brill, Stephenson, Laconia and Jones car companies.

| SGHENEGTADY, RAILWAY._ GoM, PANY. ,

CAR FOR LOCAL SERVICE ON INXTERURBAN DIVISION

The latest equipments are the six 5i-ft. Brill semi-convertible
cars. The interior of these cars is divided into two compart-
nments, separated by hard-wood partitions, having single sliding
doors. The smoking compartment is 11 ft. 10 ins. long, and the
passenger compartment, 27 ft. 10 ins. long. Both compartments
are furnished in dull mahogany, handsomely carved, and with a
ceiling of bird's-eye maple with gold stripings. Seats are uphol-
stered in leather. The platforms have enclosed round-end ves-
tibules sheathed with steel. The trucks are equipped with four
General Electric 73 motors, and the General Electric type-M
system of train control is used.

All of the company’s interurban cars are equipped with the
Magann system of air brakes. The storage tank, capable of
holding air at 250 Ibs. pressure, is suspended below the car.
At all car houses and sub-stations compressor outfits are ar-
ranged to supply a full charge of air in less than 1 minute.
The Albany cars are fitted with the Flood emergency track
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shoe-brake, as it is considered necessary to take extra pre-

caution on account of the 10 per cent grade in Albany. The
shoe is pick shaped, and the wheel runs up on it and becomes
locked, the track bearing onto the lower side of the pick. The

brake is operated by a hand lever. A view of a truck equipped
with this brake is shown.

All cars on the Troy division carry mail boxes on the front
end, and if they desire to do so people along the route may stop
cars to mail letters.

TRACK AND LINE CONSTRUCTION

All interurban tracks are laid with 73-1b. T-rails, thoroughly
ballasted with either gravel or broken stone 1 ft. under the ties,
and filled up even with the base of rail. Tracks are well
trenched, and careful attention has been paid to drainage,
several miles of 6-in. tile having been laid alongside and he-
tween tracks.

On the city lines 7-in. to 9-in. girder rails, Lorain Steel Com-

T
SESTON
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A

SPECTAL CAR FOR EXPRESS
pany’s scction, arc used.  Scetion houses provided with hand
cars and all necessary track tools are maintained at several
points on the interurban lines, and the tracks are carefully in-

spected daily. Warning signals are provided at all danger

- points and clusters of lights mark these spots at night.

All stations or stops along the lines are given numbers in
consecutive order, which are announced by the conductor, thus
making it impossible for passengers to become confused as to
their whereabouts either by day or night.

The overhead work on the present system is all span con-
struction, with 35-ft. and 4o-ft. chestnut poles set 100 ft. apart.
Center pole, double-bracket construction has been installed on
the Ballston division, 35-ft. octagonal yellow pine poles cm-
hedded in concrete heing used. The tracks on the latter division
are on 13-ft. centers and the roadbed is graded 29 ft.

The trolley wire on interurian lines is 0000 grooved, and on

city lines 0oo grooved.
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There are several bridges on the system. At the Scotia cross-
ing of the Mohawk River the company extended the piers of
the county wagon bridge and erected a superstructure of its
own. The bridge consists of eight spans of pony truss type.
The total length of the bridge is 773 ft., of which 396 ft. is laid
with single track and 372 ft. double track, there being a siding
on the bridge. On the Troy division there is a steel trestle 203
ft. long, with an average height of 1614 ft., and on the Aqueduct
line there is a pony lattice bridge 103 ft. long with an average

height of 2614 ft.
CAR HOUSES AND REPAIR SHOPS
The company has car houses on Fuller Street and on McClel-

INTERURBAN TRUCK EQUIPPED WITH EMERGENCY BRAKE

lan Street, Schenectady, the latter having been recently erected.
The building is 300 ft. long by 116 ft. wide. It is of brick, with
timber roof, and has eight tracks, each entrance being pro-
vided with Kinuear rolling doors. In the center four of the
tracks have pits 75 ft. long, and at one side there are two tracks
having pits 75 {t. long. The first mentioned pit has a brick wall
through the center. One section of the building is partitioned

off for a blacksmith and machine shop, 17 ft. wide by 42 ft. long.

ROTARY SNOW PLOWS

One of the tracks extends through this shop. Included mn the
cquipment of this shop is a 21-in. Barnes drill press, a Buffalo
forge, a No. 3 Challenge tool grinder and a 4-ton Harrington
hoist, together with all other necessary equipment for handling
light repairs.
wide. The front portion is used for the receiver’s room. The
center room is for employees, and is provided with individual
lockers extending entirely around the sides of the room. Open-
ing from this is a large toilet room. In the rear is a stock room
and office for the storekeeper, with a separate room for the shop
employees.

The Fuller Street lay-out includes several buildings, being
the original car houses and shops of the company. One entire
side is utilized for freight and express business. It is equipped
with double doors and has a track at the side of the house. The
other side of the house is utilized for the main repair shop. The
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The building has a wing 66 ft. long by 25 ft. -
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equipment includes a 100-ton 40-in. x 9-in. Niles wheel press,
a 36-in. x 16-in. Fitchburg wheel lathe, a 36-in. Niles boring
mill, an 18-in. x 8-in. Reed lathe, a 21-in. Barnes drill press, a
Yankee drill grinder, a 4-ft. x 4-ft. Buffalo forge, a No. 4 Chal-
lenge tool grinder, two Patten motor lifts and a 5-ton 17-ft.
span Morris crane.

Plans have been completed and work will shortly start on a
very complete repair shop, and when this is completed the
Fuller Street shop will be used exclusively for a car house.
The new building will be in three sections, the outside measure-
ments being 201 ft. x 210 ft. 4 ins. The first section will include
Adjoining
it will be an erecting room which will have 300 ft. of pits. The
The front is to be utilized
for offices and the balance of the section will be utilized for

an armature room, machine and blacksmith shops.
center section will have two floors.
storerooms. The first floor has a steam road track running
In front there is a team entrance provided with a

In the rear will be a large storeyard for rails,
ties, special work and other large material. The third portion

through it.
platform scale.

of the building will have three tracks and will be divided in the

HAULING MATERIAL FOR ROAD CONSTRUCTION

center, the front being for the paint shop and the rear for
carpenter shop. In addition to the machinery already owned,
which will be centralized here, the company will purchase two
15-ton hand-operated cranes, a power rail bender, a motor flat
car equipped with an electrically-driven crane of 5 tons capa-
city, shapers, planers, horing mills and other machine shop
equipment. The pits will be open, provided with concrete piers,
and will have tracks provided with hydraulic jacks.

In Schenectady the company has a well-equipped emergency
house, with tower wagons provided also with hose crossings,
tools and wire. The house is arranged similar to a fire engine
house and is connected with the fire department alarm system.
The wagons respond to calls in all districts covered by the
lighting and railway system. Four men are in constant at-
tendance.

FREIGHT AND EXPRESS

The freight and express business of the company is very
It is practically all through business between Al-
bany and Schenectady. It is expected that arrangements will
soon be made for a similar service on the Troy and other
divisions. The freight and express business is conducted by the
Electric Express Company, which maintains a distinct or-
ganization. Freight stations have been established in both
Schenectady and Albany, the latter being in connection with
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the station of the United Traction Company. The business is
divided into three classes. Class A, provides wagon service at
both ends, handled at 30 cents per cwt.; Class B, goods which
are not handled at either end, 10 cents per cwt.; Class C, goods
which require wagon service at only one end, 15 cents per cwt.

SCENE IN

THE FREIGHT STATION

The company maintains three double and three single teams in
Schenectady, and one double team and two singles in Albany.
The cars make four round trips per day, and have a running
time between cities of an hour and fifteen minutes. The cars
are equipped so that they may be run two or more together in
multiple unit. The electric road handles no free baggage. The
express company calls for trunks in either city and delivers
them in the other at 40 cents each. There was formerly a large
amount of trucking between the two cities, but the electric line
has wholly done away with this practice. About four-fifths of
the business is made up of incoming goods
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months a suspension of five days; the third time within six
months the offender is called before the superintendent for
trial.
BENEFIT ASSOCIATION

A sccond story has been recently added to the Fuller Street
car house and fitted up with an unusually complete club room
for the employees. The four front rooms are utilized for the
office of the master mechanic, the company's physician, the ex-
The club

rooms include a billiard and pool room, a locker room, wash

press manager and office of the benefit association.

room with bath tubs and shower baths, two bowling alleys with
platform for spectators, a reading room and an assembly room
with platform and stage. The partitions between the assembly
room and reading room are vertical sliding doors, so that the
rooms can be thrown together for large assemblies. The dues
of the association are 50 cents a month, which is deducted from
the pay of the men each month. The constitution provides that
if the fund is not sufficient to meet the obligations the board
of trustees shall have the right to assess each member not to
exceed an additional 50 cents a month. Disability by reason
of accident or sickness insures the member an income of $1.00
per day for a period not to exceed ninety days. The death of a
member provides an insurance of $150. The management of
The
chairman is always an officer of the Schenectady Railway Com-

the association is vested in a chairman and six members.

pany, who appoints three members of the board of trustees,
the other three being elected by a majority vote of the men.
PLEASURE TRAFFIC
The company has purchased a large tract of land at the cast

Showeri| 4~ [\ I le 4
Locker h—j‘ z JL_I W N
Room | P2

—1

Wash Room
Ternaza Flooe

Re-
cent figures on freight business are shown
herewith:

May, 1,272,173 1bs., incoming; 366,587 Ibs.,

purchased by Schenectady merchants.

outgoing.  June, 1.431.444 Ibs, incoming;

315,901 Ibs., outgoing.

ADVERTISING

66

"The company handles is own advertising,
the patronage being largely local, and a charge
of $7.50 per car per month is made.

DISCIPLINE
The company is extremely liberal in its

treatment of its employees. Promotion is by
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order of seniority. The men start extra on the
city cars and are moved up to regular cars,
extra on local interurban cars, and finally to

The
City lines, 18 cents for
the first three months and 20 cents thereafter; interurban lines,

OFFICES L

regular on a limited interurban car.
schedule of wages paid is as follows:

22Y5 cents for the first year; 23 cents for the second year; 23V
cents for the third year; 24 cents for the fourth year, and 25
cents for the fifth year. All men are allowed ten days vaca-
tion with full pay after one year's service. The superintendent
keeps a card index system, and a record of each man is kept
in a filing case, together with application, medical examination
and reports relative to his work. There are three ways of
action in case of infraction of rules. First, by inspector; sec-
ond, by letter; third, by a call before the supecrintendent. The
latter action is seldom taken. The first failure to report on time
calls for a suspension of two days. If repeated again within six
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AND ASSOCIATION ROOMS, FISHER STRELET CAR HOUSES

end of Ballston Lake on the new branch, and is planning a
very elaborate summer park. There will be a large casino,
dance hall, pavilion, toboggan slide, merry-go-round, baseball
park, trotting track and numerous other up-to-date features.

The company now operates Brandywine Park, Schenectady,
which is let out to picnics. It contains a pavilion, refresh-
ment stands and other buildings.

A very remunerative departure is the outing feature, adver-
tised as “Twilight Trolley Tours.” Special cars leave the city
station each evening and run for 12 miles and return over one
of the interurban divisions. The cars are decorated with col-
ered incandescent lights, and have a shield, star or crescent on

the front dash. These ornaments are wired with a single
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terminal, and the cars are used in regular service during the
day. A chargc of 25 cents 1s made for the ride, and the load
1s limited to the seating capacity of the thirteen-bench open

¢ars,
LIGHTING DEPARTMENT

In addition to the express company the Schenectady Railway
The

installed load of the lighting company amounts to an equivalent

Company also operates the lighting and gas companies.
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The distributing system in the center of the city will be
mainly underground, ducts being laid for this purpose and the
cable now being in process of installation.

The system consists of Go-cycle, single-phase, 2300-volt
primaries, with manholes and subway transformers and a
system of three-wire secondary mains. The outlying portions
of the city will be fed by means of underground cables through

the business part, then changing to overhead feeders. The

MAIN CAR HOUSE

of about 84,000 16-cp lamps, while the meters for measuring
this current number 4556. While a great deal of the lighting
1s used for stores and signs, yet over 50 per cent of the light
is used for domestic purposes. This fact and the great number
of meters nstalled in proportion to the population is one of the
features of the lighting system. The lighting company also
furnishes the power for hghting the street lanips of the city,
the series alternating-tub transformer system, with inclosed

arc lamps being used. Current is obtained from Spler’s Falls,

Armature Room Erecting Room

3 Col gy shell

systemr of three-wire secondaries and banded transformers is
used wherever convenient, individual transformers only being
used in isolated cases.

A contract has just been obtained from the city of Schenec-
tady for furnishing apparatus (pumps, motors, etc.) and power
for pumping water used for public purposcs. This plant will
consist of vertical high-head turbine centrifugal pumps of a
capacity of 12,000,000 gals. daily, direct-connected to 8oo-hp,
40-cycle induction wotoars,  This will be one of the first installa-

6 Ca',35 Shell
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Carpenter and Pajnt Shop
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CROSS.SECTTON OF MACHINE SHOP

Mechanizville, and the General Llectric Company in a similar
manner to the railway current, and is supplied to the Dock
Street sub-station, Schenectady. The apparatus consists at
present of motor-generator sets and of static transformers.
Owing to lack of capacity three of the feeders are run on 40
cycles, but the intention is ultimately, when the new Dock
Street station is completed, to furnish 60 cycles throughout.
The new Dock Street station will contain three 500-kw and
three 230-kw motor-generator sets, and will be a model in
every respect, using the most up-to-date switching and other
apparatus.

tions of its kind in the world, and will be uniquc in type, and it
is proposed to make it a model.

GAS LIGHTING

The recent purchase of the Mohawk Gas Company has added
another link to the company’s properties. Extensive plans have
been made to rebuild and add to the local plant, some of the
work having been already completed. The maximum capacity
of the generating plant will be 1,750,000 cu. ft. The company
is now serving 3500 customers, 60 per cent of them using pre-
payment meters. Both coal and water gas is manufactured.
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POWER SUPPLY

The power used for operating the Schenectady Railway is
furnished mainly by the IHudson River Water-Power Com-
pany from the large water-power plant at Mechanicsville, aug-
mented at times by the steam plant of the General Electric
Company. The power is transmitted from Mechanicsville at a
voltage of 10,000 and a frequency of 40 cycles over two entirely
different routes. One of these transmission lines crosses the
country about in a straight line from Mechanicsville to the
General Electric Works at Schenectady, touching Alplaus and

crossing the Mohawk River at the Scioto Bridge. This is the

A | Ay
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paper-insulated cables, each consisting of three No. 1 B. & S.
stranded wires, made into a cable, to the new Dock Street
station, instead of going direct to the General Electric Works.
The connection between the new Dock Street station and the
General Electric power house will be by three 3-conductor
3-O B. & S. cables, placed in duct in the street. The line from
the General Electric Works to Mechanicsville will remain un-
changed.

The Hudson River Water-Power Company will furnish
e., Spier Falls, situated ap-
proximately 40 miles from Schenectady, over a transmission

power from another source,

line direct to the power house of the General
Electric Company. The voltage of this line
will eventually be 30,000.

Another steam source for supplying power
to the ratlway company, besides the present
power house of the General Electric Com-
pany, will be the large steam turbine station
now being built by the General Electric Com-
pany, which will contain at present threc
1500-kw Curtis steam turbine sets, and will
use Stirling boilers and electric auxiliaries.
The station is designed, however, for a much
larger capacity.

DOCK

STREET POWER IIOUSE

The old power house on Dock Strect is a
one-story building, having a frontage on Dock
Street of 74 ft., and extending 119 ft. toward
the tracks of the New York Central Railroad

TROY SUB-STATION
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for lighting the city, the current being trans-
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Troy division tracks, enters the Troy sub-
station of the company located at Lathams
From here three No. 2

country to the Albany sub-station of the Schenectady Railway

Corners. B. & S. wires follow across
Company, located at Karner, on the line of the company’s Al-
bany division. Duplicate lines then follow the tracks located
on the Albany-Schenectady turnpike into Schenectady, to the
General Electric Works, thus making almost a circle from
Mechanicsville around through the sub-stations and the General
Electric Works back to Mechanicsville. When the new Dock
Street sub-station is completed these transmission lines will be
changed somewhat. The lines from the Albany sub-station
will be rebuilt to consist of duplicate aerial lines of No. 1 B. &
S. bare copper from Albany sub-station to the city limits.
The current will then pass underground through duplicate
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DIAGRAM OF WIRING CONNECTIONS OF TROY SUB-STATION

Company. The station is divided longitudinally by a party
wall into a boiler roont on the south side and an engine and
dynamo room on the north side. The use of steam has been
discontinued, although the machinery has not been dismantled.
The boiler room contains one Stirling and three Dabcock &
Wilcox hoilers, aggregating about 1030 hp, while the engine
equipment consists of one Erie simple and two vertical \West-
inghouse compound; one Ball & Wood having been sold re-
cently. The railway machinery at present operating in the
station consists of three rotary converters, made by the Gen-
eral Electric Company, each of 300-kw capacity and 760 r. p. m.
There is also one 200-kw, 800 r. p. m. compound-wound General
The 10,000-volt. 4o-cycle,

Electric rotary converter. three-
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phase current from Mechanicsville is fed into the three 300-kw
rotary converters through nine static transformers of the air
blast type, each of 110-kw capacity, and which transforms the
voltage from 10,000 to 372.

The 200-kw rotary converter is fed through a 225-kw three-
phase air blast transformer. All of these transformers are pro-
vided with additional leads connected to the middle points of
the secondary windings in order that the rotary converters may
Le started from the alternating-current side at half voltage,
thus cutting down the starting current.

The railway switchboards are of the standard General Elec-
tric type for such installations, and are of black enamelled slate,
provided with the usual circuit breakers, ammeters, knife-blade
switches, ete.

One of the panels is provided with a total
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tension panels are all of the General Electric standard pattern,
provided with circuit breakers, ammeters, etc.

The 10,000-volt panels are provided with single-pole oil-
break switches, mounted in separate brick cells, about 10 ft.
back of the panels themselves. The switches are provided
with overload relays, and in the panels themselves are mounted
horizontal, edgewise, black oxydized finish, ammeters, volt-
meters, power factor indicators, and one round-pattern induc-
tion recording wattmeter. The bus-bars back of the panels are
heavily insulated and carried on an insulated iron frame-work.
All of the 10,000-volt feeders enter the station overhead and
are connected with a suitable number of lightning arresters of
the Wirt type.

for use in connection with the Magann air storage system.

At this station there is also an air compressor
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PLAN OF SUB-STATION AT BALLSTON
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switchboard is placed in a gallery above the low-tension hoards,
and 1s equipped with o1l switches, ammeters, ctc.
TROY SUB-STATION
The Troy sub-station of the railway company is located at
the intersection of the Loudonville Road and the Troy-Schenec-
tady Turnpike.
70 ft.

The bnilding is one-story and cellar, 26 ft. x
The station is built of brick and is thoroughly fireproof
in construction. The floor 1s of concrete with a granolithic top.
The apparatus consists of three 300-kw rotary converters oper-
ating at 760 r. p. m. The transformers are of the three-phase
air blast type, and are two in number, each of 330-kw capacity.
Each converter is also provided with a reactive coil in the alter-
nating-current side for the purpose of regulating the voltage.
Part of the cellar is made into an air blast chamber for the
transfornzers, while in the other part of the cellar the cable
work and wiring is carried on insulators fastened to the walls
and converter foundations. The switchboard is of black
enamelled slate, and is made up of three direct—current feeder
panels, two direct-current rotary panels, two alternating-cur-

rent rotary panels and three 10,000-volt panels, The low-

This air- compressor is operated by a 2o0-hp induction motor
belted to it.
ALBANY SUB-STATION

The Albany sub-station is a one-story frame structure with
ellar, occupying a space 45 ft. sq.  The lot on which it stands
is 75 ft. x 100 ft. The apparatus installed in this sub-station is

similar to that in the Troy sub-station.
BALLSTON SUB-STATION

This plant is in process of construction, and is intended to
furnish current for the operation of the Ballston division of
the railway company. The following apparatus is in process of
manufacture by the General Electric Company:

Three 300-kw, 4o-cycle compound-wound General Electric
rotary converters running at 80o r. p. m.; three air blast 220-kw
transformers, provided with double secondary windings, one
blower set consisting of a 2-hp, three-phase induction motor,
direct coupled to a 35-in. Buffalo forge fan;
ampere air blast reactive coils; one 20-hp three-phase induction

two 45-kilo-volt-

motor with two pulleys for operating a Magann compressor,
and the necessary switchboard panels for the above apparatus.
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NEW DOCK STREET SUB-STATION

The property on which the new Dock Street sub-station is
Luilt has a frontage on Dock Street of 180 ft., while the dis-
tance on the rear next to the New York Central Railroad Com-
pany’s tracks is 368 ft. The depth of the lot is 165 ft. The new
sub-station is 165 ft. 8 ins. front by 45 ft. 2 ins. deep, and is of
brick and steel construction, thoroughly fireproof throughout.
The station is without a cellar for the reason that at times of
the Mohawk River and Erie Canal
The
outside walls of the basement are faced with brown stone and

freshets water from

overflows, and would, in all likelihood, flood the cellar.

the basement itself is divided off by means of brick partition
walls into air blast chambers, bus-har compartments and oil-
switch cells.

On the first floor is located alt of the transforming apparatus,
and this floor is of steel and concrete construction, and is
finished as a “terrazza” floor. The railway apparatus to be
placed in this sub-station consists of two 600-kw, Goo-volt, six-
phase, 4o-cycle rotary converters, together with two go-kilo-
volt-ampere air blast static transformers; two 300-kw, 600-volt,
three-phase, 4o-cycle rotary converters, and two 45-kilo-volt-
ampere air blast reactive coils, and six 11o-kw, 10,000-volt
primary go-cycle air blast transformers. Space has been left
for a future 60o0-kw rotary converter.

All of the 10,000-volt bus-bars, etc., are placed in the base-
ment between brick and concrete barriers, and each phase is
“thoroughly insulated. The transmission and primary lines
leading to the-transformers are electrically operated by means
of the General Electric type-H oil switches,these switches be-
ing placed in brick cells. The switchboard pancls are placed on
the opposite side of the station from the Form II switches, and
the operating voltage is reduced by means of potential and cur-
rent transformers so that at the switchboard panels it will
not be greater than 150 volts. The current for operating the
Form H switches is furnished by means of a storage battery,
built by the Electric Storage Battery Company, of Philadelphia,
and consists of fifty-five type E-9 cells. The 10.000-volt bus-
bars are arranged so that they can be sectionalized by means
of knife disconnecting switches. All of the switchboard panels
are.of black enamelled slate, and the instruments have the
marine finish. Each of the three-phase incoming line panels
has a capacity of 4000 kw at 10,000 volts, and each panel con-
tains the following:

One horizontal edgewise ammeter, one horizontal edgewise
voltmeter, one double-pull overload relay with lamp for indi-
cating the open and closed position of the oil switches, one con-
trolling switch for type-II oil switches, together with the
necessary current and potential transformers and static dis-
chargers.

There arc two three-phase outgoing line panels with a capa-
city of 1500 kw at 10,000 volts, and cach panel contains one
horizontal edgewise ammeter. one polyphase induction record-
ing wattmeter (railway pattern), together with relays, con-
trolling switches, indicating lamps and current transformers
and static dischargers.

Each of the three-phase rotary converter panels is equipped
with a power factor indicator and horizontal edgewise ani-
meter and a three-phase induction recording wattmeter, to-
gether with overload relay, controlling switches for type-1T oil
switch, indicating lamps and secondary transformers.

The lighting of the Dock Street power house has been
worked out with a view of providing against any possible
failure of current. The ordinary lighting will consist of
twenty-four arc lamps, placed on brackets fastened to the sides
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of the wall and lighted by means of current from the ordinary
lighting circuits of the company. As an emergency lighting a
number of incandescent lamps will be mounted on the roof
Should both
the railwzay and lighting fail, arrangements have been made

girders and will be fed from the railway circuit.

for placing a number of lights on the storage battery.

The station will be provided with a traveling crane having
a capacity of 15 tons, and will be arranged in such a manner
that the track for this crane extends outside of the building
under an archway, so that teams driving under this archway
may be unloaded directly by the crane.

It will be seen that the transmission and distribution system
cmployed provides against almost every possible contingency,
and practically insures the company against shut downs. When
current is transmitied from Spier Falls additional protection
will be afforded, and the flexibility of the system will be cor-
This
plants, supplying current at different points, insures a better

respondingly increased. combination of generating
distribution, and has furnished the enginecers opportunity for
improving the regulation as well.

Tt may be said that the character of the service required of the
Schenectady company makes it an unusually interesting study
for street railway managers, and that the results of its opera-
tion have been a revelation to experienced transportation men.
This is especially true of the express and freight department,
in which the facilities of the company have been overtaxed
from the beginning. The method of handling this traffic most
advantageously has been a subject for considerable discussion;
there still scems to he difference of opinion. Local conditions,
of course, have much weight in determining the most prac-
tical method. Although the company has a well-defined policy
on this subject, further developments with the growth of the
husiness will be awaited with interest. One important fea-
ture of this service is the handling of fruit and garden truck.
The quickness of transit and the relative freedom from the
jolting incident to hauling by teams brings small fruit to the
market in good condition.

ORGANIZATION
The company maintains a very complete system of records

.

and accounts. The general manager has constantly before
him tabulated statements of all equipment and the condition,
and these are brought up to date at frequent intervals. All
operating cxpenses and receipts are figured on a basis of
cighteen-hour cars per day,and cach item of expense is charged
to its proper account. A detailed statement for each month,
together with similar statements obtained from well-known
roads employing the same system, is posted for comparative
purposes in the office of the gencral manager. The operating
expense sheet for the month of Nay, 1903, gives the receipts
per eighteen-hour car as $31.62, which is claimed to he higher
than the receipts of any other similar proposition in the
country. The operating expenses are given at 60.9 per cent of
the gross receipts. The figures do not include the Hghting busi-
ness or the express business, as these are operated as separate
organizations.

Officers of the company are: Hinsdill Parsons, president :
E. I, Peck, general manager; James O. Carr, secretary-treas-
urer; J. J. Magilton, auditor and assistant treasurer; C. C.
Lewis, chief engineer; F. G. Svkes, clectrical engineer; C. 17
Coffin, manager gas department: . J. Rvan, manager express
department ; Frederic Smith, superintendent: J. TT. Aitkin, pur-
chasing agent.  Directors: Flinsdill Parsons, . F. I'eck,
[£. W. Rice, Jr.. G. E. Emmons, F. O. BDlackwell, TI. C. Wirt,
J. R. Lovejoy, A, L. Rolhrer, W, L. K. Emmett,



INDEPENDENT WATER-POWER DEVELOPMENT

The development of water-powers in the Hudson River Val-
ley has revolutionized the methods of power gencration and
transmission for several of the leading electric railway prop-
crties in Eastern New York, and plans now being worked out
rromise still further to displace stéeam plants.

Much of this development has heen due to the efforts of the
Hudson River Water-Power Company and its subsidiary com-
panies, the Hudson River Electric Company and the Hudson
River Power Transmission Company.

At the present time the largest water-power plant in opera-
tion in the valley is that of the Hudson River Power Trans-
mission Company. This company was organized in 1897 to
crect and maintain a dam on the Hudson at Mechanicsville, for
the development of water-power, and to generate and sell elec-
tric current.  The plant was completed and placed in operation

in October, 1900. The station is a substantial brick and steel

structure, erected at the west end of the concrete dam. which
is 8s0 ft. in length. The installation consists of fourteen pairs
of Stilwell-

750-kw General Electric generators.

Jierce water-wheels, directly connected to seven
There is also an aux-
iliary steam plant of 1250 hp, together with switchboard, trans-
formers and other apparatus necessary for handling the cur-
rent.  The company's transmission lines extend to Troy, Al-
bany and Schencctady. A large portion of the output is util-
ized Dy the General Electrie Company and the Schenectady
Railway Company. The company also has a long term con-
tract with the United Traction Company of Albany, under
which the latter utilizes from 3600 hp to 4000 hp. at the rate of
$20 per horse-power per year. A number of manufacturing
plants at various points are also supplied by Mechanicsville.

At Spier Ifalls, near the foot of Mount McGregor, 4o miles
north of Albany, the Iudson River Electric Company will
shortly place in operation a plant whieh will exceed in volume
any similar plant in the East, and will be second only to the
plants at Niagara Talls and Sault Ste. Marie. The transmis-
«ton lines will be longer than any east of the Rocky Mountains.
Current will be furnished for clectrie light, power and railway
operation in Albany, Troy and Schenectady, and a number of
smaller places. This system will be connected in with that of
the Mechanicsville system, and all clients will thus be enabled
to receive power from cither or both systems. The dam is lo-
cated in the Hudson, between Mount McGregor and another
spur of the Adirondacks; and the river is raised 5o ft. above
the old bed,
head of 8o ft.
height above bed rock, and contains 180.000 cubic vards of
The dam extends down to bed rock the entire width

of the river and is anchored at each end in

and then dropped through water-wheels with a
The dam is 1820 ft. long, about 100 ft. maximum

masonry.
the solid ledge of the
Stone laid in concrete with close joints forms
the regular construction of the main dam.

mountain side.
A large amount of
excavation was necessary, and compressed air has been used
extensively in the work, the tools being operated by alternating-
current motors, taking current from the water-power at Me-
chanicsville, 23 miles south. The minimum flow cf the river at
Spier Falls is about 2000 cu. ft. per second, but during the
flood seasons this increased to 50,000 eu.
ft. per second. This great variation between high and low
water will be reduced by storage dams at several lakes near the
head waters of the river. An in-take canal was formed by a
dam 403 ft. long at right angles to the Saratoga end of the river
section. From the intake, ten penstocks carry the water down
to the power house which extends along the river bank.

is sometimes
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The power house is a one-story briek strueture, 7o ft. 10
ms. x 392 ft. inside. The house is divided lengthwise, into
two rooms by a brick wall 6 ins. thick. Across the upper end
of the building is the transformer and switchboard room, and
the remainder is divided by the wall mentioned into generator
and wheel rooms. The foundations are of concrete, and the

rock is excavated under the building so as to give a depth of
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14 ft. of tail water. Beneath the floor of the wheel room is an
opening 21 ft. 6 ins. wide, and extending the entire length.
Aecross this opening is placed 36-in. box girders, spaced on 14
ft. centers, and between pairs of these girders the water-wheels
are mounted. Water passes from the canal through ten steel

tubes of 12-ft. diameter. Before entering the house these tubes
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pass through a heavy masonry retaining wall that protects it
Ifach of the ten tubes
connects with a wheel case that contains a pair of turbine

iron1 water on the side toward the canal.

wheels, mounted on a horizontal shaft. In eight of these tubes
the turbines are rated at 5000 hp each, under a head of 8o ft.,
and in the other two cases the wheels are rated at 3400 hp. The
larger wheels are direct-connected by shaft extending through
into the generator rooms to generators rated at 2500 kw, while
the smaller wheels will drive 2000-kw generators. The gen-
erators are of the revolving field type, three phases, jo-cycle,
and built by the General Electric Company. They are capable
of sustaining 25 per cent overload indefinitely, and an cfficicnicy
of 95 per cent at full load is guaranteed. The water-wheels
were manufactured by the S. Morgan Smith Company, of York,
P’a., and the Swain Manufacturing Company, of Lowell. Mass.
ILach pair of wheels is governed by Lombard and Sturgiss
governors, belted to the shaft. To each of the two cases con-
taining the 3400-hp wheels there is connected
a small wheel case, whose turbines drive two
125-volt, 150-kw exciters for the main gen-
crators.

From the foregoing, it may be stated that
the total capacity of the water-wheels is
46,000 hp, and the total capacity of the main
Cables

are led from the generators to a room be-

generators 24,000 kw or 32,000 lip.

neath the switchboard end of the building.
In this room is the low-potential switchboard
equipped with standard apparatus and the
bus-bars.
air-tight chamber, under the transformers.

From this room the lines run to an

There are thirty 833-kw and scven Goy7-kw
General air-cooled
The three-phase, jo-cycle current generated

Electric transformers.
is raised to a pressure of 26,500 volts by the
transformers. To the rear of the trans-
formers are the high potential, transformer,
selector and bus sectionalizing switches, and
the line oil switches. Along the river side of
the building is the operating board, contain-
ing meters for each machine, and the feeder
lines. There are also auxiliary switches

operating the switches on the low-tension
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THE UTICA & MOHAWK VALLEY RAILWAY

The Utica & Mohawk Valley Railway Company, which, al-
though not connected directly with the systems reaching Sara-
toga, may be classified very properly as belonging to that re-
gion, presents some unique features in its power equipment
that are worthy of note from an engineering point of view.

The system comprises 87.8 miles of track, 94 motor cars, and
61 other cars, besides the power and sub-station cquipment
which is here described. The company will own and operate
practically the entire street railway systems of Utica, Rome,
Little Falls, Herkimer, Mohawk, Ilion, Frankfort, Chnton,
New Hartford, Deerfield, Oriskany and Whitestown. Nu-
nerous extensions are nOw in progress.

Power is obtained from the Utica Gas & Electric Company,
and is delivered in Utica over that company’s 20,000-volt, 6o-

cycle, three-phase transmission line.

Part of the power is

board, and in the high potential chamber.
There are also switches on pedestals, ad-
joining each machine, so that any machine
may be cut in or out independent of the others. Included in
the layout is a carpenter shop, a boiler house containing boilers
for steam heating and for thawing-out purposes; a machine
shop for light repairing, and a general storechouse and an office
building.

The transmission lines consist of five circuits designed for
30,000 volts, the voltage for the house being 26,500 volts. The
lines are of 00o bare wire, strung on heavy porcelain insulators,
placed equalaterally on locust cross-arms. The poles are of
chestnut and spaced 9o ft. apart, each line consisting of two cir-
cuits. These lines transmit to sub-stations located at Glens
Falls, Fort Edward, Saratoga, Ballston, Schenectady and
Watervliet; all of these stations are under construction. In
Saratoga and Ballston the company has lighting franchises and
the stations are to be equipped with both lighting and railway
apparatus.

The development of this water power cannot but have a most
stimulating effect on the industries of this region.

FRANKFORT SUB-STATION

utilized in Utica through rotary converters, and the balance is
transmitted to the Frankfort and Little Falls sub-stations,
eleven and twenty-one miles to the east, respectively, and to
the Oriskany sub-stations, twelve miles to the west.

The Utica sub-station was designed originally for three 500-
kw rotary converters, and the other sub-stations for three
300-kw outfits, but as the first instalment comprised only eight
300-kw machines, these were distributed among the stations
then ready: Four in Utica, two in Oriskany and two in Frank-
fort. The Little Falls station was not in operation at that time,
but has recently been equipped with two 300-kw converters.
one being new and the other one taken from Utica, where it
was replaced by a new 500-kw machine. All of the 300-kw
rotaries in the Utica sub-station will eventually be displaced
by g00-kw units, and will be removed to the other sub-stations.

The Utica sub-station is equipped with three Westinghouse
550-kw oil-insulated, self-cooling transformers connected in
delta, receiving the 20,000-volt, three-phase current and re-



ducing it to 360 volts for use on the Westinghouse rotary con-
verters, delivering direct current at approximately 6oo volts.
The wiring is so arranged that in case of trouble any trans-
former can be disconnected in a moment and the rotaries ope-
rated on the remaining two transformers connected in V.

The rotaries operate from a common set of bus-bars, both
alternating current and direct current, and have no choke coils
or inductance in the alternating-current leads other than that
coming from ordinary wiring, which in this case is practically
negligible. The rotaries carry their loads under these condi-
tions without sparking and with no shifting of load from one
machine to the others, the division being equal over all ranges.

The switchboard is made up of the usual alternating-current
and direct-current rotary converter panels, alternating-current
load panel and direct-current feeder panels. The alternating-
current pancls are mounted by themsclves, and the direct-cur-
rent panels form a separate switchhoard. The boards are of
blue Vermont marble and are cquipped with the latest types
of Westinghouse instruments, switches and circuit breakers.

The Frankfort, Little Falls and Oriskany sub-stations each
have the same equipment of transformers, consisting of threc
330-kw oil-insulated, self-cooling units. The general arrange-
ment of these stations is the same as that of the Utica sub-
These differ

in that the feeder panels are placed on the left of the direct-

station, except in the matter of switchboards.
current rotary converter panels. This arrangement permits
of as many alternating-current and direct-current rotary con-
verter panels and direct-current feeder panels as may he de-
sired without disturbing in any way those already installed.
All the stations are protected by Westinghouse low equiva-
tent lightning arresters and static interrupters, and although
the lightning has been exceptionally severe during the last
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season, no difficulty has been experienced in any of the stations
of the railway company due to this cause.

Stick type circuit breakers or fuse switches are placed in the
20,000-volt lines as they enter each sub-station. They have
proved very effective in cases of short circuit, either on the
lines or in the stations.

LIGIITNING ARRESTERS

The entire equipment of all the substations was furnished by
the Westinghouse Electric & Manufacturing Company, and
was installed under its supervision. g

The cars opcrating between Rome and Little Falls, a dis-
tance of about 4o miles, are equipped with four No. 56 Westing-
house railway motors and air brakes. The smaller double-

truck cars are fitted with four No. 68 railway motors.

INTERIOR MAIN STATION AT UTICA, SHOWING ROTARIES, TRANSFORMERS AND SWITCHBOARD



STANDARD PRACTICE

IN CITY TRACK CON-

STRUCTION

HE specifications and drawings presented in this article
show the types of track construction adopted as stand-
ards for present work by fourteen of the large street

railway companies of the country. These include specifica-
tions of track for down-town paved streets and for outlying
streets which may be unpaved or paved with macadam or
similar pavement. As a resume of the most advanced
practice of the country in track construction, and as pre-

senting methods of construction adopted as a re-

from 6 ins. to 12 ins. These ties are 8 ft. long, placed 2 ft.
between centers. The ballast is 4 ins. deep under the ties, and
is filled in between the ties to the base of the rail, sloping off
to the roadbed 18 ins. outside of the ends of the ties. The rails
are in 3o-ft. lengths, laid with broken joints and no tie-plates.
The standard bond for city streets is a tinned No. o copper

bond wire, fastened to the rail with channel pins. Some of the

The standard

heavy bonding is done with No. oooo wire.

sult of the experience not only of one manage-
ment, but of many, this collection of data should
be of more than ordinary value. Before enter-
ing into a general description and comparison
of methods, the types of construction adopted
by the various companies will be specifically
described. In this description the practice fol-
lowed in New York and Brooklyn will not be
given, as it was given in detail in the “New
York
JournaL, published in October, 1901, but the
practice of fourteen other prominent city rail-

number” of the STREET RAILWAY

way companies will be described. For this in-
formation the publishers of this paper are in-
debted to the courtesy of the engineers of track
construction and managers of the respective
companies for their great courtesy in supplying
the information. The publishers realize that
the practice of other companies than those men-
tioned below contain many features which are
worthy of commendation and study, but were
obliged, on account of the space available,-to

confine themselves to the cifies mentioned,

which, as a whole, represent the largest systems
in the country outside of New York and Brook-
Iyn.

UNITED RAILWAYS & ELECTRIC COMPANY,
BALTIMORE

The United Railways & Electric Company,
of Baltimore, considers Lorain Steel Company
107-1b. No. 333 its standard, although it is also
laying some Pennsylvania Steel Company, sec-
tion No. 200. These 9-in. grooved rails are for
construction in paved streets. They are laid on

Georgia pine ties, of dimensions 6 ins. x 8 ins. x
8 ft., spaced 2 ft. between centers. The
ties are tamped up with 3 ins. of gravel. No
other ballast or concrete is used. The standard distance between
track ceinters 1s 10 ft., although this is reduced when necessary
m narrow streets. The rails are in 60-ft. lengths, and are laid
with broken or alternating joints. No tie-plates are used, but
tie-rods are placed every 6 ft. Angle-bar joints have been used
recently. On girder and grooved rails these are 22 ins. long
with eight bolts. All joints are between ties.

For macadamized roads this company's standard rail is Penn-
sylvania Steel Company No. 200. For exposed T-rail it
formerly used Pennsylvania section No. 7, but within the last
year has adopted A. S. C. E. standard 6o-1b. T-rail. This

T-rail is spiked to hewn chestnut ties 6 ins. thick, with a face of

COMPLICATED TRACK AND SPECIAL WORK CONSTRUCTION IN NARROW

STREETS IN BOSTON

bonding on exposed T-rail on suburban lines is No. o tinned
copper wire, fastened with channel pins.
BOSTON ELEVATED RAILWAY COMPANY

The rail used in Boston paved streets is somewhat in the
nature of a compromise between a girder and a grooved rail.
It has a groove, but the lip of the groove, as seen by the ac-
companying section, is ¥4 in. lower than the head of the
rail. The groove is of a form which will not retain dirt, but
offers considerable inducement to vehicle wheels to follow the
rail.

Several sections of track construction used in Boston are

illustrated. For track construction in paved strects, if the




330

pavement of the entire street is laid on a concrete base, the ties,
which are 6 ins. x 8 ins. x 6 ft., are bedded for their entire
length in concrete, and the concrete is carried down to the
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bottom of the ties and throughly tamped under the base of the
rail between ties. If the pavement is not laid on concrete the
ties are bedded and tamped in gravel. The gravel is brought
up to the top of the ties, and granite blocks are used for paving,

STANDARD GROOVED RAIL
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except on reservations, where tracks are filled in with loam
within 1 in. of the top of the rail. The ties are placed 2 ft. 6
ins. between centers.

It has been the custom herctofore to break joints in laying
track; but it has recently been decided that there is no marked
advantage in such construction. The joints are now laid op-
posite. Tie-plates are omitted in all paving in brick or asphalt
on a concrete base. Where the paving is granite a cast-iron
tie-plate about 174 ins. in thickness is used, so that the height
from the tie to the top of the rail 1s about 10 ins. No con-
crete is placed under the ties, as it has not been found any
advantage. The track construction is securely bonded to the
rest of the street by the fact that the tie is bedded in the con-

RAIL COMPOSITION SPECIFIED IN BOSTON

Per Cent Per Cent
CAnDON: sossu o8 wure s m s ma s .50 .60
Manganese «wsixssswsnsiss .80 1.00
Sulphur, not to exceed. .. .. .08
Phosphorus, not to exceed. -.08
Silicon .o .10 .15

Rails having carbon below .50 per cent will be rejected.
Rails having carbon above .62 per cent will be rejected.
Steel for rails made by Bessemer process.
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crete and the rail rest upon the concrete. If there is any set-
tling of the street the track, of course, goes with it; but this
would occur in any event, even if there were concrete under the

tie. The joints are angle-bar joints, having twelve bolts. The
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form of construction used in outlying streets where a reserva-
tion has been made alongside the roadway, so there is no
paving, is to lay a 7-in. T-rail, Pennsylvania section, No. 200.
The object of the deep T-rail is to give a depth of 8 ins. of loam
over the ties for raising grass. The composition of rails is

specified in the table on the opposite page.
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been extensively employed for paved streets. In macadam and
dirt roads a 6-in. Shanghai T-rail, weighing 72 Ibs. per yard, is
used. If the track is exposed A. S. C. L. standard T-rail is
laid. The spacing of ties on suburban work is 2 ft. between

They

centers. The ties are white oak, 6 ins. x g ins. x 8 ft.

Most of the recent bonding has been with pro-
tected rail-bonds. The company is now experi-
menting with soldered bonds.

The company finds that the life of untreated ties
is from four to five years in loamed reservations,

and twenty years or longer under pavement.
BUFFALO RAILWAY COMPANY
The Buffale Railway Company has an unusually

high percentage of new and standard track con-
struction. In paved streets a 94-Ib. section, No.
313, of the Lorain Steel Company is the standard.
This is a rail with rather narrow groove, with the
lip of the groove 5% in. below the head of the rail.
The track construction of this company is notable
because of the fact that electrically welded joints
are-its standard.

Two forms of track comstruction are employed,
both of which depend mainly on concrete to support

the rails. Where granite block paving is permitted

the full width of double track, including devil strip,

the track is supported on a solid bed of concrete extending
about 8 ins. below the base of the rail.

The track is held to gage and partially supported by ties
placed every 5 ft. Every other tie is of metal, the others being
of wood. In places where asphalt paving is laid in the devil
strip the concrete beam form of construction is employed. A
wedge-shaped beam of concrete, 18 ins. wide at the top and 8

ins. deep, is laid under each rail. Ties are placed every 3 ft.

ELECTRICALLY WELDING RAIL JOINTS IN BUFFALO
are laid on broken stone ballast 8 ins. deep. No tie-plates arc
used, but rail braces are used on the outside of each rail and
o1l curves.

The composition of rail specified is:

Per Cent Per Cent
S EATHON (5 s v 2 e .43 53
Phosphorus, not to exceed. .10
Silicon, not to exceed...... .20
Manganese ............... .80 1.10

Bonding is unnecessary on the

clectrically-welded track, as the
conductivity of the joint is so
and
breakages so low.

high the percentage of
As special
work at frogs and crossings is
not electrically welded to the
balance of the track it is bonded
with bonds having electrically-

On suburban

welded terminals.
work bonds of the protezted type
applied with a screw compressor
are used.

As the introduction of a suc-
cessful electrically-welded track
practically makes the life of a
rail limited only by the wear of
the head, some calculations have
been made at Buffalo as to the
probable wear of rails. On some
track ordinarily having cars on

SAND BLAST CAR AND ELECTRIC TRACK

Concrete is tamped under every other tie at the time the con-
crete stringers are laid. The remaining ties support the track
during construction when the concrete is being laid, and are
laid on tamped stone. The paving in this case between the rails
1s supported simply on sand foundation except where it is above
the ties. Both forms are illustrated on the following page.

For suburban or outlying streets a 9-in. girder rail has

JOINT WELDING APPARATUS IN

2-minute headway (but during

BUFFALO

the Pan-American Exposition
having cars on 3o-second headway) the wear has been found
to be % in. in four years.

The company now has over 100 miles of electrically-welded
track. The electric welding process, as carried on at Buffalo
when begun in 1899, was notable as being the first application
on a large scale of a successful method of electrically welding

rail-joints, although the first experiments with this particular
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method were made at Johnstown in 1897. Track construction
in Buffalo stands alone to-day as an example of the most ex-
tensive application of electrically-welded rail-joints. The joint

oy
Rail 833 high
45 lbs, per yard

Granite paving blocks, av.dim. 4 "wile, 8"deep, 114" long _—24"12 hale joint

s @A
Yo e
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Ql i concrete

A Hoavel
Street Ry.Journal

CROSS SECTION OF STANDARD 9-IN. TRACK IN BOSTON

Rail 5 high Brick paving blocks, 31 “wide, 3 eep, 84 ‘long
1"paving

Iy"gana

¥

§"concrete
ST 0 eravel
Street Ry.Journal
CROSS SECTION OF STANDARD TRACK WITIT 5IN. RAIL IN

BOSTON

plates are welded to the web of the rail by means of bosses on
the plates, which limit the area of the welding to the area of the
bosses, and so insure a high temperature at the point of weld-
ing. There is one boss directly at the joint between the rails,
and in addition a boss at cach end of the joint plate. The center
bosses are welded first and those at the ends afterwards. In
the welding five cars are employed. One of these is the welding
car proper, which carries the welding clamps and welding
transformers. The second carries a rotary converter, which
receives direct current from the trolley and supplies alternating
current to the welding transformer. The third car has a motor-
driven booster for raising the trollev voltage whenever the
drop is so great that there i1s danger that a successful weld
will not be made. The fourth car is a sand-blast car, which
cleans the rails before welding. The fifth car carries a motor
with emery wheels for grinding off any inequalities in the joint
The number of breakages in the elec-

In faet;

after it is completed.
trically welded track in Buffalo has been very small.
on recent work the breakage is so small as to be hardly worth
The
details of the electric welding process were given in the STREET
Rarway Journar of June, 1899, and September, 1899.
CHICAGO CITY RAILWAY COMPANY

The Chicago City Railway Company on the last track laid
employed a g-in. girder rail with wide tram for vehicle wheels.
This rail weighed 93 1bs. to the yard, being Lorain Steel Com-

mentioning, being but a very small fraction of 1 per cent.

pany’s section 297. These were laid on white oak ties, 6 ins. x

6 ins. x 8 ft., spaced 2 ft. between centers. No tie-rods were
21 gl
0 Teper yil, Tie rod 1"diun.

7 & . T o L
1 e e ——— . ¢ [
1 { = & Joam
e p— / . o

Tie plate 1" thick
Chestnut T,

BT y
Street Ry.Journul

OF TRACK WITH T-RAIL IN RESERVA-
TIONS IN BOSTON

STANDARD SECTION

used, but malleable cast-iron tie-plates with braces hold the
The ties rest on sand. The joints are cast
welded. This was the company’s standard construction until

track to gage.

recently. It is possible that in the future in paved streets this
company will use concrete stringer construction without ties,
but at present writing this is uncertain, since the matter of the
extensian of the company’s franchises is now under considera-
tion and is not settled. It is in order to mention in this con-
nection that the report of Bion J. Arnold, as expert for the
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city of Chicago, to investigate the transportation problem of
Chicago, recommended that in well-paved and clean streets a
grooved rail of the form shown on page 3:7,0 be adopted as the
standard. This rail would be, to a large extent, self-cleaning.

The object of the bevel on the head is to allow dirt to slide off -

the head of the rail.

As to bonding, a good cast-welded joint is considered by this
company sufficient to furnish electrical conductivity, but a
copper supplementary wire is run, since there is a city ordi-
For getting around special work Crown
bonds are used. Although no very accurate figures are avail-

nance requiring it.

Earth, b a4

CROSS SEC1ION OF TRACK ON CONCRETE BEAMS WITH WOOD
TIES IN BUFFFALO

Section through A-B. | Section through C-D.

Concrete
tamped

Street Ry.Journal

Stoue Concrete | Stone
tamped tamped tamped

LONGITUDINAL SECTION OF ABOVE

able as to the life of track and rails, Richard McCulloch, as-
sistant general manager, has estimated approximately that a
certain piece of girder-rail track was worn out after the passage
of 3,000,000 cars, that is, the head was worn so that the car
wheel flanges touched the tram of the rail. The wheel flanges
used on this road are unusually shallow, being but 5§ in.
CLEVELAND ELECTRIC RAILWAY COMPANY

The standard for Cleveland track construction is now a rail
similar to that used in Boston, except in streets where the
The
track is laid on ties that are placed 2 ft. between centers, ex-

tracks run along a grass plat, as along the boulevards.
cept that three are placed under each joint. The joints are
staggered. Three inches of concrete are placed under the ties.
Two kinds of joints have been used extensively, the cast-
welded joint and the twelve-bolt 36-in. angle-bar. On a boule-

4" t"between tracks

e

< ———— —Cauge'RY—— -

TIES IN BUFFALO

Welded bar,
1" 3% 15

Tics 5'center to center

Street Ry.Journal

LONGITUDINAL SECTION OF ABOVE

vard line recently constructed 8o-1b. standard A. S. C. E. rail in
30-ft. lengths was employed. This construction is shown by the
accompanying engraving. The bonds used are single or double
No. ooco protected leaf bonds, 10 ins. and 12 ins. long, placed
under the fish-plates. Some go-1b. girder rail has been down
nine years, under a 3-minute service. This has cast-welded
joints. It is said to be good for another nine years,
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DENVER CITY TRAMWAY COMPANY

The Denver City Tramway Company has always been a com-
pany which has given special attention to good track work.
This was one of the first companies to employ the T-rail suc-
cessfully in paved streets where the traffic is heavy, and was
the first to use what is comnionly known as the Shanghai or
high T-rail. Its standard rail for down-town service is a 72-1b.
6-in. Shanghai rail, in 6o-ft. or 62-ft. lengths. A section of this
rail with the standard joint is shown herewith, together with a
section of the track coustruction. The track is laid on Texas
heart-pine ties, 6 ins. x 8 ins. x 6 ft. They are laid an unusu-
ally short distance apart, being 21 ins. from center to center.
They are laid in gravel ballast, which surrounds the ties and
extends 8 ins. below them, except in paved streets, where con-
crete is used between the ties. In preparing the trench care is
taken that the ground is thoroughly settled. The usual method
is to flush the trench thoroughly with water and then roll it
with heavy rollers. The ties are first shovel-tamped from end
to end, and then tamped with iron tamping bars. During the
last four or five years the plan has been adopted of painting all
rails with one or more coats of asphaltic paint, because Denver
soil is more or less impregnated with alkali and mineral salts.
This paint has retarded corrosion and electrolysis very much.

ot 4 k 5'Devil Strip

~Paving |

Concrete

— e — g ——1 ~-—ag
Street Ry, Jourial

CROSS AND LONGITUDINAL SECTION OF TRACK CONSTRUC-
TION ON LAKE AVENUE, TN CLEVELAND

IFor outlying unpaved streets standard A. S. C. E. 65-1b. T-rail,
in 6o-ft. lengths, is used.

The standard bond for the 72-1b. Shanghai rails in the paving
is the Brown plastic bond. For 65-1b. rails in unpaved streets
the bond used is the Ohio Brass Company’s flexible copper and
the Crown flexible copper, both of which have given good re-
sults. All copper contracts on bonds are amalgamated before ap-
plication by the use of the Brown's solid alloy. It is found that
this prolongs the life of the bond, and also increases the con-
ductivity. The standard joints are shown in counection with
All

track is laid in cool weather, with rails butted tightly together.

the standard rails, being ordinary four-bolt angle-bars.

The rails give out much sooner when expansion is allowed for
than when laid closely butted together. As to life of track and
ties good Texas heart-pine ties will last from seven to twelve
years in Denver. \White oak ties have been in for fifteen years,
and are still good. Red and black oak ties are good for six
to eight years. Native pine and spruce will last from four to
seven years. The life of the rail depends upon the nature of the
joint. \With a tight joint and well-ballasted track, supposing
that the ties are in good shape, a 72-1b. Shanghai rail, it is
thought, should last thirty years in Denver. The composition

of the 72-1b. Shanghai rail follows:

Per Cent Per Cent
Silicon «::5.4:. .10 or over
Phosphorus ............... .10 or less

Carbon .......... e . .46 .56
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DETROIT UNITED RAILWAY COMPANY
The Detroit United Railway Company lays a narrow grooved
rail in paved streets. The last rail laid was go-1b., section No.
317, of the Lorain Steel Company. Sowme of the first experi-
nments in the United States with tracks supported by concrete
stringers in place of tics were made in Detroit.  The first con-
Sk

-

of PO & ¢

I

: —J
Street Ry Jourual

Street Ry Journal

STANDARD T-RAIL FOR UN-
PAVED AND SUBURBAN
STREETS, DENVER,

STANDARD RAIL FOR PAVED
STREET IN DENVER.

struction of this kind was laid on concrete stringers only 6 ins.
thick.
the present construction uses concrete stringers 12 ins. thick
by 18 ins. wide.

These were not strong enough to support the rail and

The concrete stringer is brought up around
the web of the rail high enough so that brick paving can be laid
with but a thin cushion between the paving bricks and the
concrete. The upper part of the concrete stringer is, of course,
continuous with the concrete foundation of the asphalt or brick
paving. Now that concrete stringers 12 ins. thick are used, and
the stringers are made a part of the concrete foundation of the
paving, no trouble has been experienced from lack of sufficient
support. Some of the earlier construction, where paving was
not entirely removed and concrete was laid in trenches under
each rail without having any foundation in common with the
paving, was not a success.

For holding the track to gage a wooden tie is now placed
every 30 ins. Formerly a metal tie every 10 ft. was all that was
laid to maintain the gage. The present construction, therefor >,

Street Ry.Jonrnal

TSOMETRIC DRAWING OF STANDARD TRACK CONSTRUCTION
WITII T-RAIL IN DENVER

with its closely spaced ties, is a partial abandonment of the
plan of depending entirely on concrete stringers for track con-
struction.  “Continuous” rail-joints are used extensively.

Bonding has been doue with various types of bonds, Crown
bonds being very popular with the management.

As to the life of track, one example can be cited which is
on Woodward Avenue, near the Campus Martius, where cars
operate during some parts-of the day under 1-minute headway.
This track had been laid thirteen years up to 1902, when it was
practically worn out, ‘as the wheel flanges were touching the
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bottom of the grooves. The depth of the flange on new wheels
of the Detroit United Railway is 3% in.

In the city track construction which has been done this year
by the Detroit United Railway a novel concrete mixing outfit
devised by John Kerwin, superintendent of track, has been
used. Two views of this outfit are shown herewith.
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crete 1s being put under the track. Water is brought in a hose
from a nearby hydrant. A boy on the controlling platform
operates the water valves. The tank seen on the far side of the
mixer is for measuring the right amount of water for each
batch of concrete. The machine is operated with 'nine

men, and it is considered that it saves about $20 a day in

labor. The concrete is

mixed in a revolving

drum, which is 8 ft. in

diameter and 4 ft. long.
outfit was
built last winter in the

The whole

shops of the track de-
partment of the Detroit
United Railway, and is
to be
Mr. Kerwin's design.

mentioned later

INDIANAPOLIS TRACTION
& TERMINAL COMPANY

‘ fal |
N

The Indianapolis Trac-
tion & Terminal Com-

S o et
22

pany practically has two
standards of track con-

LT

Wy

struction in paved streets,

one employing  girder
rail, Lorain, 93-lb.,, No.
206; the other a new spe-
cial rail section, 91-lb.,
No. 375.

is laid on streets where

The girder rail

only city cars will pass.
The new special g1-lb.
rail mentioned is a high

CONCRETE MINER USED IN TRACK CONSTRUCTION IN DETROIT

In the process followed in Detroit there are no piles of
cement, stone or sand dumped on the street. The car shown in
both views in tlie foreground is the one which is equipped with
the concrete mixer. The mixer is driven by a motor, which ix
supplied with current through a fish-pole connection with the
trolley line, as seen. The two cars seen in the rear are supply
cars for bringing sand and stone. There is a track on cach car,
and when the three cars are coupled together the tracks on the
three cars are connected by fish-plates. When the supply cars
are empty they are taken away, and two more open ones shoved
in in their place. A\ small dump-car operates over the tracks
on the cars, and the cement, stone and sand for the concrete 1s
dumped into this car. The car holds a cubic vard of stone,
72 yd. of sand and 2% barrel of cement. The sand is placed in

the car first. The cement is spread on top of the sand. This

is done on the second car of the train. The small dump-car is
then backed mto the rear car and loaded with stone. This
stone car has a false bottom, which is high enough to allow the
small car to pass under. The men then raise the false bottom,
which allows the stone to drop into the small car. After the
car is filled it is pulled up the incline to the big hopper of the
concrete mixer by means of a cable driven by the motor and
controlled by the lever on the operator's stand. The machine
turns out a batch of concrete every 5 minutes. The small car
placed in front of the machine has a loose bottom, so that the

men can distribute the concrete evenly the entire width of the
roadbed.

This small car is pulled by a horse to where the con-

T-rail with a wide head,
and has been designed,
like the Milwaukee rail mentioned later, to be easily paved
to, and vet to permit the passage of interurban cars with
deep wheel flanges, of which there is a large number entering
Indianapolis over the city system.

CONCRETE MIXER USED IN TRACK CONSTRUCTION IN
DETROIT

The standard rail for this service is 7 ins. high, and has a
head 234 ins.wide, to reduce amount of overhang of wide-tread
interurban car wheels. For outlying unpaved streets 7o-lb.
standard A. S. C. E. T-rail is laid. This company’s standard tie

is 6 ins. x 8 ins. x 7 ft., of white oak. The ties are laid 2 ft.
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2 ins. between centers, and ballasted with gravel concrete,
which extends 6 ins. under the tie, surrounds the tie, and is
brought to within 424 ins. of the top of the rail. Some track
has also been laid with ties spaced 10 ft. between centers, with
a concrete beam 20 ins. wide and g ins. deep under the rail, and
extending to within 5%4 ins.

of the top of the rail. The [7; —
management seems to favor . :
the regular tie construction __l|\ \
first described. On the @:J
Shanghai T-rail and on 51

—-—3"

J

‘4_ —_— e —

Section Through Falk Weld Joint

Sireet Ry Jonrmnl |
STANDARD T-RAIL IN MIL-
WAUKEE

ordinary T-rail continuous rail-joints are used with four bolts.

The standard bonds are No. oooo protected bonds, 10 ins.
long under the fish-plates, also No. oooo 28-in. wire cable bond
over the fish-plates. The bonds are applied with a screw com-
pressor. The track is cross-bonded with No. oooo wire every
soo ft. between the rails of one track, and every

1000 ft. is a cross-bond connecting the four rails o7 n. T Ra

STREET RAILWAY JOURNAL.

335

base and tie-rods are liable to cause a weak spot in the paving.
All joints in the various tracks are cast-welded, a peculiar
form of joint being used which facilitates paving. The joint is
rectangular in form without any of the curved lines which have
made cast-welded joints difficult to pave to satisfactorily. In

Side Elevation Street Ry Journal

STANDARD CAST WELDED JOINT USED IN MILWAUKEE

asphalt streets granite toothing blocks are laid alongside of
cach rail. In Milwaukee the city pays for the original laying
of the pavement and the company pays for the maintenance of
the pavement between its tracks and 12 ins. outside its

tracks. Granite toothing blocks extend out 12 ins., or to the

"

)

of the double track.

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT

COMPANY

The Milwaukee Electric Railway & Light

Company some time ago succeeded in securing

the approval by the city authorities of T-rail con-

struction for paved streets, with results bene-

ficial both to the company and the public. Re-

cently a special new design of T-rail has been
adopted as the standard for all future work. A
section of this new design is illustrated herewith.

5"98.7 1L, T Rail

¥ oo e S GO L

Asphalt

121 10 F=
o =

It is 7 ins. high, and in many respects does not

Ford

differ materially from the Shanghai T-rail which
has been used extensively in other Western
cities. The principal feature of note is the wide
head, which is no less than 3 ins. in width. The
idea in having such a wide head is that in the
future interurban cars should be equipped with
wheels having treads and flanges more nearly

approaching the standard steam railroad wheel
tread than is now common. With a rail having
the head 3 ins. wide a car wheel with a tread 334 ins. wide could
be used without having the wheel seriously overhanging the rail
and bearing on the pavement. Of course, the T-rail also admits
of as deep a car-wheel flange as may be desired.

Plans and sections of this company’s standard track con-
struction in asphalt pavement and in brick pavement are here
Track is laid on 6-in. x 8-in. and 6-ft. G-in. ties,
placed every 2 ft. Six inches of concrete are tamped under each

shown.

tie and the paving foundation consists of 6 ins. of concrete as
shown. No tie-rods are used, as this rail has a very broad

ASPHALT

PAVEMENT

Sireet Ry Journal

SECTIONS OF TRACK CONSTRUCTION IN PAVED STREETS, MILWAUKEE

limit of the distance that the company must maintain paving.

On unpaved suburban roads 75-Ib. standard A. S. C. E. T-rail
is laid. On this track the Weber joint is used, with Brown
plastic rail-bonds. Cast-welded track is not bonded, as the
iron is poured hot enough to make a true weld between the
joint and the rail.

TWIN CITY RAPID TRANSIT COMPANY, MINNEAPOLIS AND ST.
PAUL

The track construction of the Twin City Rapid Transit Com-
pany, of Minneapolis and St. Paul, in down-town paved streets

“Conere tre
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has been notable for several years, because it was one of the
first roads to lay a T-rail in streets paved with asphalt in a city
where girder rail had been the rule before. Sections of the

standard track construction are shown herewith. The rail used

" Gravel

In Granite and Brick.
STANDARD TRACK CONSTRUCTION IN
1s 8-in. Shanghai T, weighing 79 lbs. to the yard. The concrete
beam which supports each rail is 22 ins. to 24 ins. wide and 12
ins. thick under the rail.  This is Portland cement concrete.
The base of the rail rests dircctly on this.
the base of the rail is placed 3 ins. of natural cement, if the

paving is of brick, and less if the paving is granite. The sec-

Around and above

tions illustrated show the track in asphalt, brick and granite

|y
1] Bloek |
“Sand -

Conerete

Earth (not excavated)

'
Chuirs spaced 5'to center |+
Steel tie to be usel every
seeond chair,

= 11.\:..1....;.,4.1
CONSTRUCTION—PHILADELPHIA RAPID
IRANSIT COMPANY

CONCRETE TRACK

paving. A cast-welded joint 16 ins. long and weighing 19o Ibs.

is employcd. This joint i1s of somewhat unusual shape, as it
extends out from the head of the rail so as to make a sub-
stitute for paving at that point.  On the inner side the joint has
« flange way, which gives the effect of a grooved rail at the
joint. The object of this peculiar form of joint is to facilitate

paving around the joint and to provide that there shall not be
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streets ties, spaced 2 ft. between centers, are used. These ties
are 6 ins. x 8 ins. x 8 ft. A 6-in. concrete base of natural
cement is placed between and around the ends of the ties, and
on this a sand cushion is spread. The brick or stone paving is

LWt 190 lbs,

16—

BRTCK AND ASPITALT

5079 Th. T rail

U

Cnin granite block

i“

Granite flangeway block
S

W’ Stret( R) Joumnl o

In

STREETS—TWIN CITY

Asphalt.

PAVED RAPID TRANSIT COMPANY
set and grouted with Portland cement grout.

FFor suburban construction a 5-in. 8o-1b. A. S. C. E. standard
Ties, 6 ins. x 8 ins. x 8 ft., are spaced 2%

Continuous rail joints are used on this

T-rail 1s adopted.

fi. between centers.

Atkinson bonds are standard on this work.
PHILADELPIITA RAPID TRANSIT COMPANY

The Philadelphia Rapid Transit Company uses for its

track.

e ] (I
«fued Asphalt 2 Bituminous Binder
e
~'prn°»v., PEIE 2350 6.5
% /A C(mumv" %
82, -2, At

1 —
| Street Ry . Journal
CONCRETE TRACK CONSTRUCTION IN ASPHALT PAVED
STREET—ST, LOUIS TRANSIT COMPANY

standard track construction in strects having heavy traffic a
grooved rail known as Lorain Steel Company's section 371,
which weighs 137 1bs. to the yard. Where the travel is lighter
Lorain, section 206, weighing 93 1bs. to the yard, is used. This
latter section is also used for suburban service if the streets
are paved. For unpaved suburban streets A. S. C. E. standard
9o-1b. T-rail is used. Track in paved streets is now being laid

Qo

R unnmi

L mﬁ

~3"drain tile Street Ry.Journal

CROSS SECTION STANDARD TRACK —IITTSBURG RAILWAYS COMPANY

a weak point in the paving at the joint. The rails are pur-
chased in Go-fit. On old construction tie-rods were
used to hold the track to gage, but recently some track has
been laid without, with good results, although the non-use of
tie-rods is not well enough established to be called standard.
The spaces between and around the paving blocks are
filled with Portland cement grout, and fourteen days is al-
lowed for the concrete to thoroughly set before allowing any

traffic whatever upon the rails. In less substantially paved

lengths.

a section of which is here
A steel tie is used

on concrete stringer construction,
illustrated. Chairs are spaced 3 ft. apart.
in connection with the chairs at every second chair, or every
1o ft., and provision is made on these chairs for the adjustment
of the gage. The concrete stringer extends 15 ins. under the
base of the rail. The foundation of the paving between the
tracks is a bed of concrete 6 ins. thick. The concrete stringers
.. All rails are laid with broken joints. The
STREET RaAILway

are 17 ins. wide.
zinc joint previously described in the
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JourNaL of April 18, 1903, page 589, has been very successful,  girder rail weighing 96 Ibs. per yard, Lorain, section 357. For
although it can hardly be called the standard joint for the com-  between centers. The “Servis” tie-plate is used and redwood
pany’s use as yet. This joint consists of rolled steel joint plates  ties. Rails are purchased under two different specifications as
surrounding rail-web and base, between which and the rail a  to composition. The light rails, weighing under 70 Ibs. to the
filling of zinc is poured. Track construction in the past has  yard, have compositions specified as follows:

been laid on 5-in. x 9-in. x 8-ft. ties, spaced 2 ft. between cen- -
Per Cent Ber Cent

ters. Where zinc joints are used no bonds are necessary. On CADOM « <emssemenssmss sin ) 38 48
other track a protected form of bond, about No. oooo, is used. Phosphorus, not to exceed. ) o
The composition of rails, as specified in the contracts of the Silicon, not to excecd. .. ... .20
company, follows : Manganese ............... .70 1.00
Per Cent Per Cent, FFor rails weighing 9o Ibs. to 100 Ibs. per yard the specifica-
(CEBHBOM v o b o e o ; .45 .55 tions are:
P}]f)sphorus, not over...... .10 Per Cent Per Cent
I%I”a]ﬁ?;nex ~~~~~~~~~~~~~~~~~ % I';g Carbon «sswim. nosms o a0 45 .55
SEIESE srmeweiwie : : Phosphorus, not to excced. .10
As to the wear of rails experience in PPhiladelphia scems to Silicon, not to exceed. ... .. .20
indicate that under the heaviest traffic there the life of the Manganese ..........oooe 80 1.00
ordinary girder rail is not over ten years. Nearly all joints are cast-welded. As to life of ties, ties with
PITTSBURG RAILWAYS COMPANY hroken stone ballast underncath and with sand or gravel be-

The Pittsburg Railways Company uses a go-1h. girder rail, tween and over the ties, will last from twelve to fiftcen years.

Lorain section, No. 206, in Go-ft. lengths in its construction. If they are placed in loam, or in a soil that holds moisture, they

This is laid on ties, and the ties are on a foundation of broken last from seven to ten years.
stone. This broken stone is in two layers. The upper layer ST. LOUIS TRANSIT COMPANY
is in r2-in. cubes and the lower layer in 3-in. cubes. The The St. Louis Transit Company lays track, as shown by the
foundation extends to a depth of 21 ins. below the top of the (¢ on the opposite page, using a concrete heam under each
rail. The ties are 6 ins. x 8 ins. x 8 ft. Concrete is used around  13i] and a Du Pont tie-rod, which is in the nature of a metal tie,
the rail to fill in the space between the head and base of the ¢4 hold the track to gage. These tie-rods are placed every 6 ft.
rail. The rails are laid directly on the ties, and tie-rods are used.  and clamped to the base of the rails, thus preventing all tilting.
Cast-welded rail-joints are now being laid. Ties are spaced  The concrete stringer supporting the rail is 8 ins. x 18 ins. The
24 ins. between centers. For suburban service 8o-1b. T-rail and  foundation of the pavement, the bottom of which is flush with
Lorain: Steel Company's 78-1b., section 206, have been used.  the base of the rail, is a bed of concrete 6 ins. thick, on top
Two protected rail-bonds are wused at joints where the of which the asphalt 1s placed. The standard rail is a 9-in.
rails are not cast-welded, and cross-bonds are placed cvery grooved rail, either the 100-Ih. section. No. 363, of the Lorain
8o ft. Steel Company, or the 98%4-1b. section, No. 241, of the Penn-
UNITED RAILROADS OF SAN FRANCISCO sylvania Steel Company. The rail-joints now being used are
The standard rail in San Francisco is a ¢g-in. girder rail, “Continuous” and angle-bar.
Lorain Steel Company’s 109-1b., No. 340, for basalt block pave- For suburban service the St. Louis Transit Company uses a
ment, and for bitumen paving on concrete foundation a 7-in.  95-1b. 9-in. girder rail. In dirt streets ties are laid to support

TABLE OF TRACk CONSTRUCTION 1IN P\VFD STREETS IN Poum}«bn (‘ran oF THE UNITED STATES

Kind of Rail for Manner of Supportitg Track—| Mannerof Holding | What Bed Under | What Bed

Crry anp NaME OF CompANy Paved Streets Kind of Joints ‘Ties or Concrete Stringers | Ralls to Gage T'ies Around Ties
Baltimore—United Railways & Electric Co. Grooved Angle bar (8 bolts) Ties 6 in. x 8 in. x 8 fr. Tie rods 6 ft. apart Sand Sand
Boston Elevated Railway Cooooooocoooooe Grooved Angle bar (12 bolts) Ties 6in. x 8in. x 6 ft. 6 in. | Tie rods ! Gravel Concrete
Buffalo Railway Coiusesssesumnescaa oy " Grooved Electric welded Concrete bed and concrete Ties 5 ft. apart Concrete { Concrete

stringers. .
Chicago City Railwav Covooeeooennmannonns Girder Cast welded Ties 6in. x 8in. x 8 ft. |  Brace tie plates Gravel Gravel
Cleveland Electric Railway Co,ooo.oocooo.. Grooved Cast welded and 12-bolt Tiesdin. x8in.and 5in.xTin.| eoomecomacoan aon Concrete Concrete
angle bars
Denver City Tramway Co_oooceoooooooo. Shanghai T 4-boit angle bars Ties 6 in. x 8 in. x 6 ft. 6 in. Tie rods Gravel Concrete
Detroit—United Railway_.... ... " Grooved Continuous Concrete stringers ‘ Ties 30 ins. apar: Concrete Concrete
Indianapolis Traction & Terminal Co...... Girder and new Continuous Ties 6in, x 8 in. x 7 ft. Tie rods Concrete Concrete
Shanghai T {

Milwaukee Electric Railway & Light Co... New Shanghai T Cast welded Ties 6 in. x 8 in. x 6 ft, 6 in. Ties Concrete Concrete
Minneapolis—Twin City Rapid Transit Co. Shanghai T Cast welded Concrete stringers Tieamods 10t apart 88 - oo el
Philadelphia Rapid Transit Co.e.ocuveaeoooo Grooved Zinc Concrete stringers Specialchairandtie | cocacscnenminneses | sonsesc s
Pittsburg Railways Couooooerooececaa e Grooved Cast welded Ties 6in. x 8in. x 8 ft. Broken stone Broken stone
San Francisco—United Railroads..cco.o... Girder Cast weld Ties 6 in, x 8 in. x 8 ft. Concrete (hltumen Cuncrete Dro-

paving), Broken ken stone

| stone (block pavmg)w

St Louis TransitiCoyesemus cusvanin ey Grooved Angle bar and continuous Concrete stringer ‘ Dupont tie rod

cable yoke construction, Lorain Steel Company’s 7-in. girder the track. In Telford pavement concrete supports the track.
rail, weighing 1oo 1bs. to the yard, section No. 338, is the The track is bonded with No. oooo bonds, with compressed
standard. For suburban service Illinois Steel Company’s, sec-  riveted heads made by the company. A protected bond is used
tion No. 7010, weighing 70 Ibs. to the yard, is standard. Electric  on surface track. A large number of old rails are used as a
track is laid on ties 6 ins. x 8 ins. x 8 ft., with 3 ins. of ballast  supplementary return circuit in the neighborhood of the power
under the' ties. If concrete is used 4 ins. of ballast is placed  house.

under the ties. With a 9-in. rail ties are placed 4 ft. between The accompanying table summarizes some of the principal
centers. With a 7-in. rail they are spaced 3 ft. between cen-  points in the track construction of the various companies whose

ters. Under a T-rail on suburban track they are placed 2 ft.  work has been briefly described in the foregoing article.
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GENERAL CONCLUSIONS

Looking at electric railway construction in the paved streets
of our larger cities to-day, as outlined in this article, it is seen
that the methods of the different companies which have been
described here are at considerable variance in some respects.
One of the most noticeable differences is in the use of concrete
stringers as the principal support of the rail in some types of
construction, and the retention of regular tie construction by
other companies. Although there are still many companies
which employ ties instead of stringers for rail supports, the use
of concrete stringers is on the increase, so that it may be said
there is a decided tendency toward concrete stringer construc-
tion in this country at the present time. It is less than ten
years since concrete stringers were first used in the United
States, although it is and has been the most common construc-
tion in England for some time. Several of the roads enumer-
ated in this article as using concrete stringers have only re-
cently adopted it. It is difficult to draw a hard and fast line of
distinction between concrete stringer construction and con-
struction in which ties afford the main support of the rails,
because some construction is in reality a combination of the
two methods. Where ties or tie-rods are placed at intervals of
10 ft. they can have but little to do with forming a support of
the rail, and their use in such cases is confined mainly to hold-
ing the track to gage and surface while the concrete is being
put in and is hardening. In such a case there is no question
but that the track should be classified as concrete stringer con-
struction. When, however, ties are placed more frequently—
5 ft. apart or less—they may have much to do with supporting
the track as well as in holding it to gage during construction.

Where ties are used it will be noticed that some companies
tamp concrete to a considerable depth below the ties, while
others simply surround the tie with concrete. One prominent
example of this latter form of construction is that of the
Joston Elevated Railway Company. The experience of this
company has led its management to believe that concrete is
unnecessary under the ties if they are surrounded with the
Ex-

perience at Denver has led to the same conclusion, and the

concrete which forms the foundation of the paving.

concrete is not extended below the ties in the Denver construc-
tion. Extraordinary precautions, however, are taken at Denver
to see that the earth and gravel below the ties are thoroughly
settled before the track is laid.

Experience both with ties and with concrete stringer con-
struction has taught that the foundation of the track and paving
should be as nearly identical as possible, and that the bed, if of
concrete, should be thoroughly bonded together. What failures
of concrete stringer construction have occurred seem to have
been due almost entirely to lack of common foundation between
the track and paving.

Methods of holding the track to gage where concrete
stringers are used instead of ties are considerably at variance.
At Detroit metal ties were used in the most approved con-
struction until recently, when they have been abandoned in
favor of wood ties. At Philadelphia and at St. Louis tie-rods,
which are almost analogous to metal ties, but without the large
bearing surface of a tie, have been adopted. Tie-rods in both
the Philadelphia and in the St. Louis construction are below the
base of the rail, and hence do not interfere in any way with the
paving. At Minneapolis track has been laid both with and
without tie-rods, and no final conclusion has been reached. An
ingenious combination of metal and wooden ties has been
made in Buffalo, where, on some of the construction, every
other tie is of metal. The wooden ties form the support
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for the track while the concrete is being poured and tamped
under the rails and metal ties. In Buffalo in one form of con-
struction there adopted the company has carried the concrete
stringer idea to the extreme, and has made one solid bed of
concrete the entire width of the track, instead of laying a beam
under each rail only. The other Buffalo construction in which
concrete stringers are laid under each rail is notable for going
to the other extreme. These concrete stringers are not bonded
to the concrete which forms the paving foundation, and, in fact,
there is no concrete except under rails and the ties, which are
5 ft, apart.

Taking everything into consideration, it is likely that the
success or failure of concrete stringer construction will depend
partly on how good a foundation there is under the street to
In this connection it is pertinent to mention the
practice which has been adopted in the reconstruction of track
at Kansas City. Here the question of whether concrete
stringer or tie construction shall be used is answered by the

begin with.

kind of foundation upon which the track is to be laid. In a
street where the paving is on a good concrete foundation, and
settling has taken place for years, concrete stringers are used,
and form a part of the general street foundation. If the
paving is without a substantial foundation, which is frequently
the case on some of the outlying streets, ties are laid.
Comparing the practice of to-day with that of ten years ago,
the increasing use of grooved as a substitute for girder rails is
noticeable. The increase in the number of cities where T-rails
are used in paved streets is also a matter of note, and should be
a matter of congratulation. Of the cities on the list, Denver
has always used T-rail. At Minneapolis, St. Paul, Milwaukee
and Indianapolis the T-rail has been introduced in place of
the girder rail, formerly required in those cities. There is cer-
tainly no cause for complaint on the part of the people of those
cities, as the surface of the street in which T-rails are used is
much better than it would be with a girder rail. From the
company’s standpoint the life that it is possible to obtain from
the T-rail is much greater than could be obtained from the
girder, assuming, of course, that the wear of the rail-head
rather than the giving down of the joints determines the life of
the rail. With interurban car wheels having deep flanges but
little wear can take place on an ordinary girder or grooved rail
before the cars are running on the wheel flanges. This con-
dition exists on some of the track in several cities to-day. With
the T-rail the amount of wear that can take place before the
track is worn out entirely is independent of the car wheel
flanges. The T-rail is a center-bearing rail, and with the wide
base of a Shanghai T-rail there is but little tendency for the
As far as presenting a

smooth street surface for vehicles is concerned the T-rail, when

rail to tip over and get out of gage.

properly paved to, is practically as good as the grooved rail,
and has the advantage that the groove will never clog with ice
or dirt so as to interfere with the operation of the cars. There
is the possibility that under the extremely heavy traffic on some
of the narrow streets of our greatest cities a T-rail construction
would permit of too rapid deterioration of the paving next to
the rail, although this is as yet largely a matter of theory, as
the T-rail has been notably successful wherever given a fair
trial.

The grooved rail, as adopted in American cities, has usually
been modified considerably from the grooved rails common in
The narrow grooves used in Europe, and those laid
several years ago in this country, were, exactly as street rail-
way men anticipated, failures from an operating standpoint,
as the grooves were so narrow that they became clogged with

Europe.
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dirt upon the slightest provocation. The girder rail was exten-
sively used in this country as a compromise. It made a con-
siderable break in the smooth surface of the street, but to com-
pensate for this there was a tram on which the wheels of an
ordinary vehicle could run and find a smooth track. Some have
attributed the original adoption of the girder rail to the desire
of street railway companies to maintain their paving in good
shape by maintaining an iron track for vehicles; others to the
desire of the companies to keep team traffic moving at a brisk
pace ahead of the cars rather than to have it delayed by the
poor paving which was common in American cities several
years ago, and which has not altogether disappeared yet. Be
this as it may, the street railway manager of the last ten years
has realized that the team traffic which takes to the rails is
responsible for no small share of the rail wear, and is, further-
more, responsible for an immense amount of delay, because of
the unwillingness of drivers to leave the track when once their
wagons are in it.

Tt is evident that there are many aspects to the rail question.
A municipality might urge the adoption of a grooved rail be-
On the
other hand, it might be urged on behalf of the municipalities

cause of the unbroken street surface which it permits.

that the use of the girder rail relieves the paving from much
wear. I‘rom the standpoint of the operating street railway man
the girder rail is good, because it always insures a clear flange-
way, which can never become clogged. It is bad, because of
the inducement it offers to teams to follow the tracks, and thus
delay cars and cause excessive track wear. These two objec-
tions have become very serious during the last few years in some
cities, and while a grooved rail is not altogether ideal yet it is
undoubtedly true that it tends to relieve the trouble from delays
of traffic caused by the slowness of teamsters in leaving the
track, and it always tends to keep the team traffic away from
If the
street railway company maintains the paving between the
tracks this tends to reduce the wear on the paving, so that the
grooved rail is not altogether bad from an operating standpoint,

the track, if the balance of the street has good paving.

especially if it has a wide, self-cleaning groove, as have most
of the recently laid grooved rails. With a grooved rail having
such a shape of rail that the dirt will be forced out by the car-
wheel flanges, rather than packed in the bottom of the groove,
there seems to be little trouble.

The street surface with a grooved rail and with a T-rail
around which there is proper paving, is practically the same
from the standpoint of the public. From the company stand-
point, if the street traffic is very heavy the maintenance of
paving might be greater with the T-rail than with the grooved,
but in all other respects the T-rail is better, because it is
cheaper in first cost than a grooved rail of equivalent stiffness,
and has possibilities of many more years of life than the
grooved rail. For cities where the entrance of interurban cars
is becoming very important, not only to the companies but the
cities themselves, earnest consideration should certainly be
given to a form of track construction which is well adapted
for interurban car wheels having a safe depth of flange. At
Indianapolis, which is one of the most important interurban
centers in the United States, and where a magnificent inter-
urban terminal depot is now being erected in the heart of the
city, and at Milwaukee, where similar conditions exist, it was
wisely concluded by all concerned that a form of construction
should be adopted which would be suitable for interurban cars,
and which would permit of track once laid being operated over
by interurban cars for many years without disturbing the street
for relaying track. The result has been the form of T-rail
track construction which has been outlined before in this
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article. The T-rail sections for Milwaukee and for Indian-
apolis are both of very recent origin. Both have wide heads,
in conformity with the wide treads of intcrurban car wheels.
The rail used at Philadelphia and the one proposed by Bion J.
Arnold as standard for Chicago, both have heads which are
beveled so that the wheel tread does not bear on the full width
of the head when the rail is new. The section proposed by
Mr. Arnold has a very marked bevel, amounting to 5-32 in. in
a width of 11-16 in. The reason given by Mr. Arnold for advo-
cating this form of head is that it provides for car wheels with
broad treads, and that the bevcled surface at the back of the
tread will prevent the wheel from crushing or wearing the
pavement where the pavement comes in contact with the rail-
head.
saying that the chances that the paving will get in the way of
the car wheels is lessened by the form and width of the rail-
liead, and if car wheels less than the width of the head are used
the presence of the bevel allows of some little rail wear before

This point might, perhaps, be stated morc clearly by

a lip begins to form on the outer part of the rail head. At any
rate, this new rail also provides for wide-tread wheel, al-
though not as wide as the new scctions of T-rail to be used
at Milwaukee and at Indianapolis.
interesting to note that the first Shanghai T-rails, which were
designed by Mr. Beeler for use on the Denver lines, had what
was then considered a wide head to present a bearing surface
to the whole width of the car-wheel tread ordinarily used in
city service. One possible use of a bevel on the outer edge of

In this connection it is

a rail head, as in the proposed Chicago rail, would be to insure
a place into which dirt could slide from the head of the rail,
even if the paving were slightly higher or exactly flush with the
top of the rail. This feature is provided for in a very pro-
nounced manner by the rail used at Kansas City, which is a
center-bearing girder rail with a narrow tram on each side of
the head. The only use of the outer tram is to insure a clear
space next to the head of the rail into which dirt will fall from
the head of the rail, and to prevent paving from being brought
into interference with the wheels.

Practice is fairly well divided between welded joints and
joints emploving bolts. Some of the roads on the list have
made cast-welding an absolute standard for paved streets, but
the majority have considerable track with both bolted and cast-
welded joints. It is claimed by some that cast-welding changes
the character of the steel at the joints, so that the joints do not
wear the same as the rest of the track, and will in time hammer
down. Othet companies have noticed nothing whatever of
such an effect. The earlier troubles with defective electric
welding seem to have been entirely overcome in the work done
at Buffalo, where electric welding is the standard, and has been
put into such extensive use. Troubles with excessive joint
depreciation, which were so common ten years ago, do not
seem to be as serious with bolted joints as formerly, probably
owing to the very much heavier rails now common and the
better character of the foundation. Nevertheless, it is probably
true that where welded joints are used a somewhat lighter rail
can be satisfactorily employed than if bolted joints are used,
since a good welded joint so nearly approximates the strength
of the unbroken rail. The joint being experimented with at
Philadelphia, in which zinc is used to make a tight fit between
the joint plates and the rail, seems to be giving good satisfac-
tion, and the results will be watched with considerable interest.
Tf successful this joint will be a happy compromise between the
welded joints, which require such a large amount of apparatus
for their manufacture on the street, and bolted joints, which are
easily installed but more likely to require attention after being

once in place.



STANDARD OVERHEAD CONSTRUCTION

IN CITY

SIREETS

INCE the general change of motive power from horse
and cable traction to clectric traction, interest has
somewhat died out in overhead construction in large

cities, as this construction has usually procceded along toler-
ably familiar lines. Nevertheless, an investigation of the
standard types of overhead construction adopted by fourteen
of the principal strect railways of the country shows that there
arc points of difference which make the study and comparison
of methods worth while.

UNITED RAILWAYS & ELECTRIC COMPANY OF BALTIMORE

This company uses round trolley wirc in sizes No. o and No.
00. Span wire is 5-16 in. galvanized stranded wire. Overhead
fceders are 500,000 cire. mil cables and No. 0ooo solid con-
ductors. The standard poles arce 5-in. and 4-in., two-section,
steel tubular. Terra cotta conduit, with 3-in. ducts is used.
Feeders and trolley wire are calculated for a maximum drop of
voltage of 10 per cent,

BOSTON ELEVATED RAILWAY COMPANY

The standard trolley wire of the Boston Elevated Railway

Company is No. oo round wire. Span wires are 5-16 in., gal-

vanized iron, 7 strands. Feeders are triple braided, water-
proof copper wire, with a maximum size of 1,000,000 cire.
mils.  For straight line work a threc-section steel tubular pole
is nsed, weighing from 700 1bs. to 800 lbs., with sections 674
ins., 514 ins.,, and 4% ins. For locations requiring a stronger
pole, one with scctions 714 ins., 6% ins. and 5%% ins., and
weighing 930 1bs. to 1030 1bs., is used. For curves, an 8%4-in.,

7V5-in. and 624-in. pole,weighing 14350 Ibs.to 1500 1bs., has been

adopted, while, of course, on the elevated division the third rail
is used. One of the accompanying views shows the point at

CORNER EUTAW AND BALTIMORE STREETS, SHOWING OVER-
HEAD CONSTRUCTION

which the change is made from the overhead to the third rail.
The company has several types of conduits, the standard being

% ERE
= ‘—‘?:\

SEATS FREF —
CHICAGO™ NEW YORK

VIEW ON CLARK STREET, NEAR ADAMS, CHICAGO, SHOWING STANDARD

OVERHEAD CONSTRUCTION

IN DOWN-

DOWN STREETS
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a single-duet vitrified tile conduit laid in concrete. The com- fed from direct-eurrent stations, which are likely to be soon
pany considers a 20 per cent drop in voltage under maximum  superseded, so that the company’s present practice is hardly a
load econditions the greatest drop per-
missible, this being on the outlying feeder

sections.
BUFFALO RAILWAY COMPANY

The Buffalo Railway Company uses a No.
oo round trolley wire, with 34-in. stranded
span wires. The largest feeders are 500,000

cire. mil. They are covered with water-
proof insulation. Camp single-duet con-
duits 3 ins. in diameter are standard. A drop
in voltage of 20 per cent is considered the
maximum allowable under any eircum-

stances.
CHICAGO CITY RAILWAY COMPANY

The Chicago City Railway Company

uses No. oo round trolley wire, with gal-
vanized stranded span wires 34 m. in diam-
eter. The largest feeders are 500,000 cire.
mil copper with waterproof insulation.
The last conduit was Ameriean vitrified
conduit in multiple ducts. The standard
poles for straight line work weigh goo 1bs.,

and are in three sections, 7 ins., 6 ins. and

5 ins. in diameter, respectively. On curves AT FAYETTE AND NORTH STREETS, BALTIMORE

an 8-7-6-in. pole is used. The praetice is

now to put two strain insulators in the span wire between criterion of what it would be with a reconstructed system.
the trolley hangers and the poles. The company makes its own CLEVELAND ELECTRIC RAILWAY COMPANY

brass work for overhead fittings. The Knox hanger, with a The Cleveland Electric Railtway Company uses No. oo hard-
clip which is fastened to the trolley wire by hammering, has drawn round copper trolley wire. On narrow streets the
been the standard for many years. In laying out new over-  standard span wire is 5-16-in double galvanized steel stranded
wire, and for wide streets 34-in. wire.
All new feeders are 1,000,000 circ. mil.

The standard pole is a three-seetion pole,
7 ins., 6 ins. and 3 ins. in diameter,
weighing about 620 lbs. On curves a
1600-1b. pole, 8 ins., 7 ins. and 6 ins. in
diamter, has been adopted. The com-
pany has no conduits. Plans are shown
herewith of the company’s standard side
pole construction, and also some braeket
construction recently put up.

DENVER CITY TRAMWAY COMPANY

The Denver City Tramway Company
uses No. o round trolley wire. Span
wire is 5-16 in. for double track, and 4
in. for single track spans. The largest
feeders are soo,coo circ. mil strandel
copper, with waterproof triple braid cov-
ering. The only underground conduit
used is for about 300 ft. from the power
house. The maximum drop in voltage
for which the lines are caleulated is
about 10 per cent. A very accurate align-
ment of the trolley wire is maintained
on curves, and cars operate around

curves at higher speed than is usual in

INCLINE AT NORTH STATION, BOSTON, SHOWING CONNECTION BETWEEN SUB-

WAY, SURFACE AND ELEVATED TRACKS sl eyt
DETROIT UNITED RAILWAY COMPANY
head work to be fed from sub-stations, a maximum drop in The Detroit United Railway Company has tried several

voltage of 15 per cent in the direct-eurrent feeders would be  kinds of trolley wire, and is now using No. oo round cop-
calculated. At the present time the company’s system is being  per wire. Span wires are 3-16 in. on all straight-line cross-
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though a large number of center poles are still in use. The
trolley wire is No. oo round wire. The size of the span wire
varies from 34 in. to $% in., according to the width of street
and strain. The standard
i j ‘ form of overhead construc-
' -] tion is illustrated herewith.
A strain insulator is placed
in the span wire next to each
pole.  The straight line
hangers are galvanized wire
i next to each pole. The
straight line hangers are
galvanized iron. The poles
are in three sections, weigh-
ing Goo 1bs. for straight line
work, and as high as 1400
Ibs. at corners. The largest
feeder cables are weather-
proof copper wire, of 500,-
000 circ. mil section. The
* maximum permissible drop

span work, but some @4-in. span wire is used for pull-
overs on special work. The largest cables are 1,000,000 circ.
mil, of which a great number are in use, and good results are

in voltage for ordinary
operation is considered to
be 20 per cent. A plan of
the overhead construction,
corner of Illinois Street and
Washington Street, the prin-
cipal street railway center of
the city, which all cars pass,

is shown on page 344.

VIEW OF CLIFTON BOULEVARD, CLEVELAND, SHOWING PART OF 5% MILES OF DOUBLE
TRACK ROAD RECENTLY BUILT BY THE CLEVELAND ELECTRIC RAILWAY COMPANY

being obtained.
lines. The latest standard construction is with 675-1b. iron
poles, 30 ft. high, well set in concrete.
feed-in span of No. oo copper.

The pole spacing is not over 110 ft. on such  typ MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY
The standard construction of the Milwaukee Electric Rail-
way & Light Company differs in a number of details from the

construction adopted by the majority of city roads. Figure 8"

LEvery eighth span is a
All feeders are placed on iron
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INDIANAPOLIS TRACTION & TERMINAL COMPANY
The standard overhead construction of the Indianapolis Trac-
tion & Terminal Company is now side-pole construction, al-

DETAILS OF SIDE BRACKETS FOR PART OF BOULEVARD

An attempt is made to keep line loss below 20
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trolley wire has been the standard for some time, and all the

miscellaneous older types of trolley wire which were originally
put up in Milwaukee are being replaced with figure 8. The

size used is the equivalent of No. ooo round wire. No trouble
has been experienced in the handling of this wire since linemen
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have become accustomed to it. The span wire is Y-in. double
galvanized stranded wire. All the feed wires inside of the city
limits have been placed under ground in the shape of 1,000,000-
circ. mil, paper-insulated, lead-covered cables. Outside of

the city limits considerable aluminum overhead feed wire has
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been employed. Although large in section, the aluminum feed-
ers weigh less for a given conductivity than copper feeders, and
consequently put less strain on a pole line which carries a
given antount of current. The conduit into which the under-
ground feeders are placed is Camp single-duct vitrified tile.
Poles for straight line work in the city are two-section steel
tubular poles, 8 ins. and 7 ins. in diameter, weighing approxi-
mately 8350 Ibs. cach. They are 28 ft. long. The poles are set
in concrete.

It will be seen from these specifications that the overhead
work in Milwaukee in general is somewhat heavier than pre-
vails in other cities. The most radical change from ordinary
line work adopted in Milwaukee, however, is the abolition
of insulating trolley wire hangers. The trolley wire hangers
are entirely of metal. The insulation is all obtained by strain
insulators in the span wire, of which there are two in series be-
tween each pole, and the trolley wires. The trolley wire hang-
ers are made up similar in appearance to an ordinary trolley
wire hanger, with the omission of the insulating bolt. By mak-
ing a trolley wire hanger purely mechanical and not depending
upon it for electrical insulation, it can be made, of course, very
substantial. This, together with the use of figure-8 wire, has
reduced the troubles from the trolley wire hangers becoming
loose or defective to practically nothing. For strain insulators.
two Johns-Manville ball strain insulators are placed in each
span wire. Every one of these insulators is tested in the shop,
both electrically and mechanically, before it is put on the

line. TFor new construction, span wires are made up in the
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shop. cut the proper length, so that there is no assembling to
do on the line.
TWIN CITY RAPID TRANSIT COMPANY, MINNEAPOLIS AND ST.
PAUL

The Twin City Rapid Transit Company uses figure-8 wire,
The span
wire used consists of three strands of No. 11
The largest overhead

equivalent to No. oo round wire.

galvanized iron wire.
feeders are 500,000-circ. mil, copper-insulated,
with triple braid. Underground conduits are
McRoy multiple duct vitrified clay. The com-
pany uses a peculiar form of trolley wire

hanger of its own manufacture, in which insu-

fo) lation is secured by a stick of wood which is
e /’ supported in the middle from the bracket or
/ span wire, and on each end of which the trolley

CORNER
INDIANAPOLIS

wire clips are supported. This was described
in the STREET RaiLway JoUurNAL of April 5,
1go2. The company has a very heavy direct-
current feeding system, and aims to maintain
the maximum drop of voltage on its lines to

| within 5 per cent.

PHILADELPHTA RAPID TRANSIT COMPANY

The Philadelphia Rapid Transit Company
The standard poles
engraving on page 346.
[Feeders are almost entirely under ground, in

uses No. oo trolley wire.
arc shown by the

the shape of paper-insulated and lead-covered
The largest cables are 1,500,000 circ.
For overhead work the cables are triple
braid insulation, 500,000 circ. mill in size. The

cables.
mil.

lines are laid out for approximately a 10 per
cent drop in voltage for the load which it is
estimated will occur on the line. Whentheload
overruns this, of course the drop is greater.
Direct-current feeders have an insulation 5-32 in. thick, of
saturated paper, and a lead covering of the same thickness. For

JUNCTION HOWARD AND FAYETTE STREETS, BALTIMORE,
WITH TOWER WAGON AT WORK

straight line work a round-top bell trolley wire insulator is
used, with soldered ears 15 ins, long, and weighing 14 ounces.
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The poles have a sleeve which fits over them at the ground line
to protect them against rust at that point. On the Chicago
Union Traction lines, a cast-iron sleeve, fitting loosely, was
put at the ground line. Between the slecve and the pole pitch

was poured.
PITTSBURG RAILWAYS COMPANY

The standard trolley wire of the Pittsburg Railways Com-
pany is No. 0o round. The span wire is 5-16 in. seven-strand
galvanized iron wire. Iron poles on straight line work are 7
ins., 6 ins. and 3 ins. in diameter for heavy work, and 6 ins., 5
ins. and 4 ins. for lighter work. The feeder poles are 31 ft.
long, and those not carrying feeders 2814 fit. long. Doth cop-
per and aluminum ovcrhead feeders have been used to a con-
siderable extent. The company attempts to maintain the drop
of voltage on its lines within 30 volts.

UNITED RAILROADS OF SAN FRANCISCO

‘The United Railroads of San Francisco have several kinds
of trolley wire, including No. o hard-drawn coppcr, Nos. o and
00 phono-electric, No. 0000 grooved hard-drawn, and figure
8 of 330,000 circ. mil section. The span wire adopted for
future construction is §-16-in. galvanized stranded wire. The
largest fced wire is 1,000,000 circ. mil copper. [For straight
line work iron poles 7 ins., 6 ins. and 5 ins. in diameter arc
standard. TFor outlying streets wooden poles 8 ins. at the top
and 12 ins. at the bottom, 30 ft. long, of redwood, are standard.
The company attempts to maintain the drop in voltage within
20 per cent.

ST. LOUIS TRANSIT COMPANY

The St. Louis Transit Company uses as standard on its new
work No. 0o round trolley wire. The span wire is seven-strand
5-16-in. double galvanized steel wire. The maximum size of
feeders used in overhead worlk is 1,000,000 circ. mil. The
standard poles for straight line construction are 6 ins. and 5
ins. in diameter, and 7 ins. and 6 ins. in diameter, with weights
545 1bs. and 650 1bs. These are in 28-ft. and 3o-ft. lengths. On
curves, 1025-1b. poles are used. The conduits are cement-lined
iron pipe. Trolley wires are insulated by a Johns joint strain
insulator at the pole, and by a trolley wire hanger with wooden
insulation of the company’s own manufacture, and described
in the STREET RaiLway JourNaL for Aug. 8. These trolley
wire hangers have an insulating bolt in which a cone-shaped
piece of wood furnishes the insulation. The ear for holding
the trolley wire is 15 ins. long, and s clinched or hammered
to maintain the wire. No solder is used. The voltage at the
power station is kept at 600, and ordinarily the drop on the city
lines doces not exceed 500 volts.

GENERAL CONCLUSIONS

Center pole construction has practically become obsolete for
city work. There are plenty of cities where center polcs arc
still used, but the number in use is on the decrease rather than
on the increase. Although they are more sightly than the side
polc and span wire construction, strcet railway companies have
found them objectionable on account of danger that accidents
will occur by passengers and employees being struck with the
poles, on account of the small clearance between the car and
the center pole. Wire netting is necessary to protect all win-
dows or other openings where there is a possibility that passen-
gers or employees will stick out heads or arms where they
might be struck in passing center poles. This netting in itself
is objectionable, and even where it is present, it is not always
practicable to so completely “cage in” the passengers and 2m-
ployees that they never get hurt in this way. Center poles arc
also somewhat of an obstruction to team traffic, and sometimes
prevent teams from clearing the track as soon as they other-

STREET RAILLWAY JOURNAL.

Pin Oak

Grading Scetion

Paving Section

. Water

345

Storm Sewer—()

120

Sanitary Sewer

O—Storm Rewer
Sub drain

—0

y Sewer:

Sanitar

Streat Railway Journal

Sub drain—°

SERVICE, CLEVELAND

b

TITINC

AND LIC

POLES FOR RAILWAY

BOULEVARD, SHOWING COMBINATION

OF CLIFTON

CROSS-SECTION



346 STREET RAILWAY JOURNAL. [Vor. XXII. No. 9.

wise would. Center-pole and track construction has also been  sulators and the span wire. This is a very substantial con-
the source of considerable trouble, through the rigidity of the  struction, and permits of a trolley hanger which can be made
brackets and consequent breakage of the trolley hangers. This very strong mechanically. The only objection which might

TABLE OF OVERHEAD CONSTRUCTION

| 2% 8 §.°

| 28 <A

Size of Kind and Max'mum N w7 g‘k"‘

Kind of Trolley 2 & Lightest Poles f - T f Und d 283

" Wire? Y| gpan viee ol Saeies Straight Line Work | g5 5 ' Conduit  |34%

g §:c lBﬁ o

R -5

- e 1A _ s i

. |

Baltimore United Rys. & Elec. Co.. Round 0 & 00 7 in. | 500,000 cin copper 5-4 in. 2 Terra cotta 50

Boston Elevated Ry .......cvv0oun Round 00 {5 In. 1,000,000 cm copper 750 Ib. 615-5%4-4%5 in.| 2 | Single duct terra cotta | 100

BuflalosR Vi i ook sl vie oo o Round 00 3% i 500,000 CIM COPPer  ............ 2 | |8 0 e 100

Chicago City Ry ......... ........ Round 00 § 500,000 cm copper goo b 7-6-5 in. 3 | Mult. duct terra-cotta | 75

Cleveland Electric Ry... .... .... Round 00 1,000,000 cm copper. 625 lb. 7-6-5 in. B o0 o 125

Denver City Tramway Co.... ..... Round 0 500,000 CM COPPEr = t...vevnn... A B < sooc00n 50

Detroit United Ry...... ..... Round 00 1,000,000 CmM COpper 675 lbs. 2N | R i oo o 100

Tudianapolis Tractlon & Term’l Co. Round 00 500,000 cm copper 600 Ibs. 2 B s | B

Milwaukee Electric Ry & nght Colp Hig. 8 =00008 72 in. | | ounneomimens: 850 1bs. 8-7 in 2 Single duct tile oo

Minneapolis Twin City R. T. Co Fig. 8 = 00 500,000:Cll COPPErt . scmawmanses 2 Multiple duct tile 25

Philadelphia Rapid Transit Co...... Round 00 P 1 I T 915 lbs. 8-7-5 in. I R P e | 50
. . e | Cement lined and ‘

Pittsburg Rys. Co .. . ... ..., Round 00 5 in. il b e ‘ smgled;i,lnc(ti trlneultlple 50

San Francisco United Railroads. ... Allkindsin use -3 in. 1,000,000 cm copper 7-6-5 in. [ 2 100

St Louis Transit €ot w oo smsims i, - Round 00 &5 1. 1,000,000 M 545 in. 6-5 in. ] 2 Cement lined iron pipe 100

objection has been overcome by various flexible types of  be urged to it would be that the span wires are alive inside of
brackets and also by trolley hangers not so much affccted by the  the strain insulators. This objection is not of much practical
hammering of the trolley wheels against the rigid bracket weight, because if a foreign wire falls across the span wire it is
hangers, as were the old types. In interurban bracket construc- — almost certain to come also in contact with the trolley wire,

because it will slide along the span wire

B l 45 i o B, until it strikes a trolley wire.
iynw/ # - l Practice is fairly well divided be-
!; S Wi / | tween two-section steel poles, as
.:n,-]'“‘h\ o H against three-section poles. Aluminum
2 Strain Insulators, Premier2or 215" ]"l feeders do not seem to have found ex-
r 2 Type D galvinized stralght e hangers ‘ tensive use as yet for city direct-cur-
‘ 1oxs dletioibputtetn Novelt Clineligirs || rent work, although one company re-
1 TigfRubng S sester ports very favorably on it for use in
“ outlying districts where their apparent
\' ‘ great size is not objectionable. The
. . _ lighter weight of aluminum for given
S T T conductivity relieves the pole line of

considerable weight and makes alumi-
e - num popular with linemen who first

! Street Bailway Journal . I
- ‘ object to it.
STANDARD OVERHEAD CONSTRUCTION SPAN WORK WITH STEEL POLES, : -
INDIANAPOLIS Figure-8 trolley wire does not seem

to have met with favor in the majority
tion, where poles have been placed far enough from the car, of places,but companies which have adopted it have thoroughly

D ==

this construction is all right. trained line crews to handle this class of work. Certainly little
There has becn a general increase in the strength, both me- fault can be found with the quality of the overhead construc-
chanically and electrically, in overhead construction. Double tion done by companies which have adopted it.

insulation between the trolley wire and a steel pole is now com- Another variation from common practice is the use of wood
} H ¥ 1 ' )
L( -~} B — >ll Il ; ¥ Y I
kf-_x'nxlf_q e el R B s |

| i LR
H 2} P

—HE - j.ﬁ-f»;s m— o

1
\
\

et All joints swadged s 7k §
6 P — J2ie — —
and shrunk 1

202 -

TTWelght not less than 910 1bs;

STANDARD 30-FT. POLE, UNION TRACTION COMPANY, PHILADELPHIA

Btrest Ratlway Journal

mon, where formerly a single insulation was used. In some for insulators and hangers by-the St. Louis Transit Company.
cities three insulators are in service between the trolley wire Many small companies have used wood at various times within
and steel poles, one at the trolley wire hanger and two strain  the past few years from motives of economy, and it was used
insulators in the span wire. One radical move introduced at in some of the early roads, but the St. Louis Transit Company
Milwaukee is doing away with insulation at the trolley hanger is probably the first large city company to adopt this con-
entirely, and depending on the insulation of two strain in- struction for its regular work.



STANDARD PRACTICE IN ROLLING STOCK FOR
CITY SERVICE

HE main object of this article is to put into convenient
form for reference and comparison a brief description
of each of the standard cars for city service adopted

by fourteen of the larger city street railway systems of the
United States, to the end that an idea of the general trend of
practice in rolling stock may Dbe obtained. An acquaintance
with the rolling stock in one or two cities or in a certain locality
is apt to result in a very different opinion as to the trend of
modern practice than a broad view of the situation the country
over.

By way of cxplanation it should be said that in this article

It is this broad view that this article is intended to afford.

no attempt has been made to include anything but the latest
adopted standard cars of cach company on the list. Lvery
company has considerable variety in its rolling stock. Few com-
panies have not seen fit to change their standard type of car
from time to time, in order to keep pace with the progress
of the electric railway art. The tendency has been ever toward
On nearly every road can be seen, from the cars

in service during busy hours, the history of the growth of

larger cars.

rolling stock during the past ten years, beginning with the
single truck, 5-ton to 7-ton cars, built originally for horse
traction, and ending with the long double-truck cars, equipped
with four motors each, and weighing from forty to fifty thou-

STANDARD SEMI-CONVERTIBLE CAR USED IN BALTIMORE

sand pounds. It is but natural to inquire what will be the ulti-
mate limit of this increase in the size of cars. With cach in-
crease it has been the prevailing opinion among street railway
men that larger cars would not be advisable ; but in spite of this,
the growth has been going on steadily. Are the present largest
cars enunierated in the following pages the limit of size for

city service? Will still larger cars be used,

qualities of the long car, duc to the use of double trucks, make
it very popular. To be sure, if long cars are to be run fairly
well loaded all day, the headway between cars on a given route
must be considerably longer Dbetween long cars than between
short cars, and it niay not be desirable to increase the interval
a passenger may wait for a car.

The force of this objection depends mainly on the size of the

city. In a small city this has practically prohibited the intro-

STANDARD SEMI-CONVERTIBLE CAR USED IN BALTIMORE

duction of long cars, because there are usually not enough pas-
sengers to fill even short cars operated on an uncomfortably
long headway. In large cities there is sufficient traffic, so that
cars are well filled when operated on short headway in any
event, be they long or short, so that this objection does not
hold.

When a long car is extremely crowded during rush hours
there is no doubt much missing of fares by conductors. On
this point it i1s argued that no well-managed company wants to
operate its cars so extremely crowded, for more reasons than
one, and that they will be so operated only a very small part
of the time. This is usually true, although it is a matter fre-
quently beyond the company's control. However, a full dis-
cussion of the question of long vs. short cars, or short cars
and trailers would require a separate article, and, perhaps, be
useless, since the long car has come into such general usec in
the largest cities, and conditions are so generally unsuited to
it in small cities.

Following arc the descriptions of standard cars used by
fifteen companies for heavy city traffic, accompanied by a table

giving the principal dimensions. In each case, what is called

or will there be a reaction to shorter cars?
Speculation on these on these points is prob-
ably useless. The increase in size of cars for
use in large cities has, of course, been made
possible by the freedom from the limitations of
horse traction. It was not thought when elec-
tric traction first came in that long cars were

desirable in large cities. It was argued that
they would be slow to load and unload, and
would necessitate slow schedules.

ence

Experi-

seems to have demonstrated to the

contrary, however, and other considerations have made the
adoption of long cars hard to resist by the management of any
large city system. The long car carries more people with a
given expense for motorman’s and conductor’s wages than

does the short, but what is still more important, the easy-riding

STANDARD OPLEN

CAR USED IN BALTIMORE

the standard city car, or cars, of any company are the types of
cars most recently adopted by that company, without reference
to any of the older rolling stock which that company may have
in service. The principal dimensions are put in tabular form
for convenience in reference.
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UNITED RAILWAYS & ELECTRIC COMPANY OF BALTIMORE
The standard closed car of the United Railways & Electric
Company of Baltimore measures 28 ft. over end panels, 38 ft.

END VIEW OF STANDARD BOSTON CLOSED CAR

over crown pieces, and has a width over sills and panels of 7 ft.
6 ins., and over posts at belt rail of 7 ft. 10 ins. The side sills
are 4¥4 ins. x 73 ins., and are plated inside with 5%-in. x 7-in.

M

COMBINATION MAIL AND PASSENGER CAR USED IN BOSTON

steel, turned at the end sills and bolted to them.
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nearest to the step, so as to make the interior easy of access
and exit.

The standard twelve-bench open car of the company has the
following dimensions: Length over crown pieces, 38 ft. g ins.;
distance from center of corner posts over crown pieces, 3 ft.
8 ins.; width over sills, 7 ft. 5 ins.; width over posts at belt rail,
7 ft. 10 ins. The side sills are 434 ins. x 7 ins., and are plated
with $4-in. x 9-in. steel; the crown pieces are 234 ins. x 12 ins.,
and the cross joints are 3% ins. x 614 ins. This car is fitted
with a g-in. running board-with folding step irons. The top of

STANDARD CLOSED CAR USED IN BOSTON

the running board from the rail head is 18 ins., and the dis-
These cars are
also mounted on Eurcka maximum traction trucks, and weigh

tance from the step to the following is 16 ins.

without passengers and motors 23,100 1bs.

BOSTON ELEVATED RAILWAY COMPANY

The standard closed car of the Boston Elevated Railway
Company is one having a 25-ft. body, with platforms about 4
ft. long. The width at the sills is 6 ft. 8 ins., and the width at
the belt rail 7 ft. 6 ins., curved panels being used. The step
is 16 ins. from the rail. The step is 13 ins. below the platform
and the platform 7 ins. below the car floor. This car seats
thirty-four passengers on longitudinal seats. It weighs 24,660
Ibs., complete, without passengers. A number of maximum
traction trucks are used, although the more recent practice is
toward center swivel double trucks. Ior summer use the
standard is a twelve-bench open car, which is approximately the

same size as the standard closed car. The dimensions of all

The cnd sills are 434 ns. x 67% ins., and the center
and intermediate posts 3% ins. x 57 ins. The
crown pieces arc 2% ins. x 18 ins. The platforms
are 5 ft. long, and are provided with a dash ex-
tending around one side. The four platform tim-
bers are 8 ins. deep, and the outside timbers are
rcinforced with angle-iron. A somewhat novel
feature has been introduced in the platforms by
fastening on the top of the regular platform floor-
ing wooden strips 2 ins. wide, with 24 in. space be-
tween them. These strips are similar to those
used in the inside of the car but are run cross-
The object is to

drain the water from the platforms, and they cer-

ways instead of longitudinally.

tainly make a very dry and clean looking platform.
The cars, which weigh 21,760 1bs. without pas-
sengers and motors, are mounted on maximum

=

traction trucks and are fitted with portable vesti-
bules. The end door is set slightly to the side

STANDARD TWELVE-BENCH OPEN CAR

USED IN BOSTON
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these cars can be seen on the accompanying table. These open
cars weigh a little less than the closed cars, but in general they
correspond very closely to the closed cars. There is also a
standard nine-bench open car on single trucks, the dimensions
of which are given in the table.

The Boston Elevated, like many others, does not attempt
to operate the same type of car on every route, as some forms
of car are better suited to certain classes of traffic than others.
The company, however, docs aim to standardize the equipment
operated from each large car house, and carries this to a point
where, as a rule, each car house is supplied with car equipments,
such as trucks, motors, etc., of the same make. The practical
advantages of this plan in the way of a minimum quantity of
repair and renewal parts, etc,, are apparent. The standard cars

C;TC'
{ 4‘ !

STANDARD CLOSED CAR USED IN BUFFALO FOR CITY SERVICE

STANDARD NINE.-BENCH OPEN CAR USED IN BOSTON

sengers on fourteen benches. “These cars are
cquipped with four motors cach, and weigh
27,424 Ibs. without motors, or somewhat less
than the closed cars.
CHICAGO CITY RAILWAY COMPANY

The Chicago City Railway Company has be-
gun to equip its lines with a semi-convertible
car which has attracted considerable attention
the country over. This car is probably the most
expensive of any of the cars enunterated in this
list of standard city cars, on account of its size,
weight and interior finish. It is, as can be seen,
the heaviest car on the list, weighing, empty,
about 48,000 1bs. It represents the extreme of
the present tendency toward long, heavy cars.

The car body is 34 ft. long, length over all
48 ft. 2 ins., the platform being 6 ft. 5 ins. In

referred to above are those which, on the
whole, have proved themselves best suited to
the traffic conditions in Boston.
BUFFALO RALLWAY
The standard closed car of the Buffalo Rail-
way, which is now part of the International
Traction Company, is a double-truck car with
a 30-ft. 6-in. body and a length over all of 40
ft. 8 ins. The platforms are 4 ft. 3 ins. These
cars weigh 29,180 Ibs. without motors and
40,180 1bs. with motors. They have side seats,
with a seating capacity of forty passengers.
The latest practice is to equip these with air
brakes. A number of electric brakes are in use
at Buffalo, also. The company has a separate
cquipment for summer use. The standard
summer car is on double trucks, and has a

length of 42 ft. 11 ins., seating eighty-four pas-

STANDARD FOURTEEN-BENCIl OPEN CAR USED IN BUFFALO

order to get plenty of room in
the center aisle between the
cross seats which are used,
the car bodies have been made
very wide, as local conditions
permitted this. This width
of the car bodies, together
with the fact that the backs
of the secats are made narrow-
er than the bottoms, gives a

comparatively wide aisle,

much better suited to carry-

STANDARD SEMI-CONVERTIBLE CAR USED BY TIE CIIICAGU CITY

RAILWAY

ing a standing load during
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PLAN AND ELEVATIONS, SEMI-CONVERTIBLE CAR—CHICAGO CITY RAILWAY

rush hours than the majority of aisles to be found in cross number of this type. It is a semi-convertible car, adapted for
scat cars, use in both summer and winter. The sashes lower into the
space between the sheathing and the inner
wall.

In order to permit a low window-sill, which
is desirable with a semi-convertible car, there
is a space between the two channel irons
which form each side sill, and the lower part
of the sash when the window is down occupies
this space. Both platforms are long, and the
long, low step, together with the wide aisle,
makes the car one which discharges and re-
ceives passengers quickly. The opening at
each end has double sliding doors, and is the

STANDARD CLOSED CAR USED IN CLEVELAND full width of the aisle when both doors are

open.  The doors are independent of each

These cars have double channel iron sills under each side of other, however, so that one door can be opened without dis-

sufficient strength, so that no other longitudinal sills arc needed,  turbing its mate. For the exit of one passenger it is not neces-
which gives a clear space for the trucks and the

car bottom, which permits of a low-hanging car S S R

body. This, together with a 10-in. rise from the
platform to the car floor, makes but a single step
between the street and the platform. The Chicago

City Railway has been pufting on a large number
of these new cars, and they have proved so popular
that it is probable they will be used in great num-
bers in the reconstruction of Chicago street rail-
ways, which is soon to come about. This is the
type of car recommended in the report of B. J.
Arnold on the Chicago transportation problem.
The St. Louis & Suburban Railway also uses a large

STANDARD FOURTEEN-BENCH OPEN CAR USED IN CLEVELAND

sary to open both doors, but at transfer points both

doors can be opened and passengers can enter or

leave the car two abreast.

CLEVELAND ELECTRIC RAILWAY COMPANY
The Cleveland Electric Railway Company in its

last orders specified longitudinal seat cars, 43 ft.
over all, with 30-ft. body, for use on double trucks.
The weight is 28,000 lbs. Hand brakes are used.
The rear platform is 6 ft. long, and of the Detroit
type, with a space separated by a railing from the
entrance, to accommodate a large standing load on
the rear platform. The front platform is kept

STANDARD FOURTEEN-BENCH OPEN CAR, INSIDE CLOSED PANEL, USED : . :
IN CLEVELAND closed at all times, and is 5 ft. long. On this car
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two steps are required to get to the platform, these steps being
17 ins. and 13 ins. m height, respectively. There is a risc of
8 ins. from the platform to the car floor. This is a car suited
only for winter use. For summer, fourtcen-bench open cars
are used. These are about the size of the Buffalo cars, seating
eighty-four passengers.
40,000 1bs.

are required.

They are somewhat heavier, weighing

They are equipped with hand brakes. Two steps

DENVER CITY TRAMWAY COMPANY
At Denver an entirely different car is found from that used
the Eastern and Central States.

i1 It could be called a com-

=
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STANDARD COMBINATION CAR USED IN DENVER

promise between the closed car of the East and the combina-
tion car of the Pacific coast. In dimensions it correspouds very
closely to the other larger cars in use over the country. It has
no rear platform, and nothing which could possibly be called

such, although there is a space at the rear of the car which cor-

OF COMBINATION

- \T—/ ﬁt?cet Railwny Journal
CAR USED IN DLENVER

responds to a platform. Tlie passenger entrance 1s at the side.
The forward part of the car is a closed body for non-smokers.
It is cquipped with cross seats, and can he converted into an
The rear of

the car is provided with similar windows, but iy designed to be

open car in summer by lowering the windows.

used more as an open compartment than is the front compart-
ment. The entrance being at the side between the two com-

partments, loading and unloading is easier than if there was

o
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SEATING ARRANGEMENT OF DETROIT CAR

ouly an exit at the rear platform, though, of course, the con-
ditions in this respect are practically equivalent to what they
would be in a car with both front and rear platforms open.
is this in its favor,

There that the side entrance is

more easily watched by the conductor,

however,
and, further, it is not
likely to be crowded with standing passengers, as a platform
would be. It is not a place where people naturally desire to
stand, as they would on a platform at front or rear. The
Denver car eertainly has many points to recommend it, espe-
cially for a climate like that of Denver, which is of a character
between that of the Eastern and Central States, where there is
great variation in temperature, and that of the Pacific coast,
where the temperature varies so little. ad-
mirably as a summer car, and yet affords protection during the

brief sharp cold spells which sometimes occur in Denver.

This car serves
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DETROIT UNITED RAILWAY

The Detroit United Railway Company, on its city lines, has in
the past operated mainly single-truck cars of the old-style open
and closed types. Recently large orders placed by it have

been for the semi-convertible type of car, with center aisle and
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can enter the car by the forward platform without interfering
with the motorman.

The car is of large seating capacity, accommodating fifty-two
passengers. A Baker hot-water heater is placed in the motor-
man'’s cab. Part of the seats are longitudinal and the balance

cross seats. As seen from the engraving,

the Indianapolis car has straight sides
and sheet steel panels. This is the only
company among those enumerated in this
article that is now using sheet steel panels
in place of wood. The general arrange-
ment of the platforms is similar to that of
the Detroit car, which has been hereto-
fore illustrated. Air brakes are employed.
Other dimensions and particulars of this

The

car can be obtained from the table.

STANDARD SEMI-CONVERTIBLE CAR USED

These cars
The

The

cross seats, which can be used summer and winter.
are mounted on double trucks of 4% ft. wheel base.
fodies are 28 0t. 2 ins. long; the length over all, 41 ft.
seating capacity is forty-three. The majority of the seats arc
cross seats, though at cach end of the car are longitudinal seats,
to give more room around the entrance. The front platform 1s
5 ft. 6 s, long, and has a compartment for the motorman and
a hot-air heater separate from the passenger entrance. Passen-
gers can enter and leave by the front platform without in auny
The rear platform is 6 t. 6
ins. long, and, of course, is of the Detroit type, with provision

way disturbing the motorman.

for a large standing load, and a passenger entrance partitioned
off from the balance of the platform by a railing.

INDIANAPOLIS TRACTION & TERMINAL COMPANY

The Indianapolis Traction & Terminal Company has recently
made extensive additions to its rolling stock in the shape of
double-truck cars suited for both swmmer and winter use. It
can hardly be said, lowever, that this company is working en-
tirely in the direction of the semi-convertible car, since the
open car is used to such a great extent for extra heavy traffic
during the summer, that it is a question whether it will ever be
entirely superseded by the semi-convertible type. The double-

company also employs a large number of
open cars on single trucks. These have
a length of 34 ft. 5 ins. over all. They

have twelve benches and seat sixty per-

IN DETROIT

The other dimensions are obtain-
able from the table.

sons,

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY
The Milwaukee Electric Railway & Light Company about
seven years ago adopted a standard car for use the year round,

STANDARD SEMI-CONVERTIBLE CAR USED IN INDIANAPOLIS

and this car, with improvements in details with each successive
new order, has remained the standard ever since. It is probably
true that no other company in the United

States has maintained so nearly a standard car
for so long a period of time, and it speaks well

for the wisdom shown in the seclection of a
car in the first place that so few changes have
been found necessary. Of course slight im-
provements are made in each new order. The
car is simply a carefully designed type of semi-
convertible car, of the style here illustrated.

Some small improvements have been made

over the car shown. The car was first

equipped with two motors, but about six years

STANDARD SEMI-CONVERTIBLE CAR USED IN MILWAUKEE ago the use of four motors was begun, this
being the pioneer company to adopt four mo-
truck semi-convertible cars, one of which is illustrated tors for city service. This practice has been continued ever

herewith, has a length of body of 32 ft.; length over all, 45 ft.
The rear has a 6-ft. Detroit type platform. At the forward
end is a motorman’s cab, which is closed off so that passengers

since. The car seats forty-four passengers, all the seats being
cross seats, except that there is a longitudinal seat in each
corner of the car.
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There is one step between the ground and platform, and a
rise from the platform to the car. This, when first introduced,
was somewhat of an innovation, as previous to the time this
car was designed cars on center-swivel trucks which would
accommodate four motors on 33-in. wheels and have the plat-
form low enough so that there was no nced of more than onc
step between the platform and the ground were almost un-
known. The use of four motors with a low car floor was made
possible by a skillful design of the car sills and platform, to-
gether with the design of an M. C. B. type of truck, which had
a low frame, and which would permit of as low car sills as the
An M. C. B. truck so designed that the
frame would not be higher than the wheels was developed for

wheels would clear.

use at Milwaukee, and has since found favor in other places,
notably under the Chicago car, before illustrated.

The latest order of city cars for Milwaukee will have 29-it.
The plat-
forms are 5 It. long. The width of the car body at the belt rail
is 8 ft. 5 ins.

bodies, and will be 41 ft. long over the bumpers.

The new cars will differ from the car illustrated
herewith by having the window-sills 4 ins. lower. Double side
sifls wilt be used to allow the sashes to be lowered between them.
This will make the car more nearly an open car when the win-

dows are fowered in summer. Owing to the narrow bridges in
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STANDARD SEMI-CONVERTIBLE CAR USED IN PHILADELPHIA

duced in large numbers as a uniform standard car. The in-

fluence of the practice in both of these cities as regards the

adoption of the semi-convertible type of car has been con-

siderable.

TWIN CITY RAPID TRANSIT COMPANY, MINNEAPOLIS AND ST.
PAUL

The Twin City Rapid Transit Company, operating all the
jines m Minneapolis and St. Paul, is another company which
has come to the semi-convertible car as the

STANDARD DOURBLE-TRUCK CLOSED CAR USED IN PITTSBURG

Milwaukee, it is necessary to put wire netting at each window
m the summer when the windows are open. Although this
general type of semi-convertible car was first used in large
numbers on maximum traction trucks at St. Louis, it was first

used with four motors at Milwaukee, and was there first intro-

|

|
| il =Bul ol

most satisfactory type for general city use. It
also has a number of open cars which are
brought into service for the extra heavy
traffic to parks and other resorts in the sum-
mer. IFor general city service, however, the
company has gradually been working toward
a car which is reasonably well adapted to all
seasons. The Twin City car approaches more

closely an interurban car than the majority of
city cars included in this list.  The car floor 1s
high, and requires two 18-in. steps and a 3-1n.
riser from the platform to the car. As to scat-
capacity, the car is equal to the Chicago and
The
front part of the car has cross seats, there being fourteen of

Indianapolis cars, which seat fifty-two.
these. The rear part of the car has side seats, to facilitate en-
trance and exit.

One notable feature about these cars is the solid double floor.
There are no openings nor trap-doors with which to get at the
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motors. All the work on motors is done from the pit, or by

The double floor
The cars have

taking the trucks out from under the bodies.
i1s mainly for the object of warmth in winter.

STANDARD COMBINATION CAR USED IN SAN FRANCISCO

double windows in winter, and are heated with hot water, so
that in spite of the cold climate, they are very much more com-
fortable vehicles than are to be found in some of the cities
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Minneapolis gate, which is opened and closed by the motorman
for the entrance and exit of passengers. This gate is kept
closed at all times, except when the car is standing still. All
these cars are equipped with straight air brakes. The weight
of the semi-convertible or closed car is 43,000 lbs., and that
26,500. The former is equipped with four
motors and center-swivel trucks, and the latter with two mo-
The seating capacity
of both is the same, being fifty-two persons.

of the open car,

tors, and with maximum traction trucks.

PHILADELPHIA RAPID TRANSIT COMPANY

The recently adopted standard car for the Philadelphia Rapid
Transit Company is a semi-convertible car, 38 ft. over all, with
28-ft. body.
first of the Fastern companies to come to the semi-convertible
type, although it is the last company on the list to make the
change from the ordinary closed type with longitudinal seats.
The Philadelphia car is somewhat in the nature of a com-
promise between the large cars of Minneapolis and Chicago
The platforms are

The company in Philadelphia was one of the

and the shorter cars of Buffalo and Boston.

of moderate length, being 414 ft. The car bodies are low
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PLAN OF STANDARD SEMI-CONVERTIBLE CAR—ST. LOUIS TRANSIT COMPANY

where the winters are not so severe. The standard open cars

mentioned have center aisles, and are entered by the rear plat-

form, just as a closed car would be. The sides are permanently

closed with wire netting. All the Minneapolis cars have the

TABLE SHOWING PRINCIPAL

; - _— —— -
o
g Ciry anxp NamEe oF Company Single, Double {
= or Maximum Length of Length

‘ Traction [ Body Over All

Frucks
S = ‘ -

1 Baltimore—United Rys. & Electric Co M. T. | 28ft. 38 ft.

2 | Boston Elevated Railway Cooneuvn.... M.T.and double 25 (ts 33 ft. 3 in.

3 Buffalo Railway Co ........ Double 30 ft. 6in. | 40 ft. Sin.

4 Chicago City Railway Co .. Double 311, 48 ft. 2 in,

5 Cleveland Electric Railway Coeaee ... Double 30 fe. 43 ft.

6 Denver City Tramway Coceeccmanmnnn. Double 86 ft.4in. | 41ft. 6in,

7 Detroit—United Ruilway Co.......... Double W ft. 2 in, 41 fe.

8 Indianapolis Traction & Terminal Co.. Double 32 ft 45 fr.

9 | Milwaukee Electric Railway & Light Co Double 29 ft 41 ft.
10 Minneapolis—Twin City Rap. Tran, Co. Double 33ft.1in 45 ft. 21 in.
11 Philadelphia Rapid Transit Co Double 28 ft. 38 ft,

5 P o Rive § Single 19 fr. 11 in. 30 ft.

EpEitsburaiRys: Cooconsesneanmae il 3 Gogble 30f. | 42ft.8in,

. . California
13 San Francisco—United Railroads. ..... | Double } type 39 ft. 6 in.
38 ft.
14 St. Louis Transit Co | Double 33 ft.43{in. 44 ft.8in.

enough so that but one 13-in. step is needed to reach the plat-
form, with an 8-in. rise from platform to car floor. This car
scats forty passengers, and weighs, without load, about 32,-

000 1bs.

DIMENSIONS OF STANDARD OPEN AND

CrLosep AND SEMI-CONVERTIBLE CARS

x 5ES
LaReth 61 | Width of Width of | Height Side Height of| Height from QEE
Plen?t 0 Car Body |Car Body at| Top Rail Step from Step to Py
chitlans at Sills Belt Rail | from Floor Rail Platform HES
‘ TEe
——— | P L {
5ft, ‘ 7 ft. 6in. 7{t.10in. 6 ft. % in. 15 in. 13% in. 3% in
4f. | 6ft.8Bin. | Tft.6in. | 5ft. Tin. 16 in. 13 in. 7in.
4ft.3in. | 7t.8%in. Bft.2in. 6 ft. 16 in. 13Y in. 8 in
6 ft. 5 in. 8 fe.81in. 8 fr. & in. 5 ft. 8 in. 16 in. 12'in, 10 in
Sftand 6 GfeGin | 8ft2in |6f3in  17in |§3 P17 gin
4 Sidecutx L1 7 e, 83 i, [| 8 fr. 2im. 6 fr. 1434 i, |17 steps 1TL] 317 i
6f6in5(.6in 8 ft.1in. St Line | seme-ot 145/ in. 1334 1n. 10 in
6 ft. 8 ft. 4 in. 8 ft. 7 in. 6ft. 17 in. 12 in. 9in
5 ft. S ft. 1in. Bt Bin.d [ oo I R | -
5 ft. 3iin. Rfl. 5%in. | 8 {t.57 in. ' 5 {t, 103/ in, 16 in. 25te3ps 18 in. 5in
4. 6in. ft. 9% in. | 8ft.3in. | 51t 101n. 15% in. 8 in
4ft. 5in, 6ft TYin, | YL Rin. | 5(t. 9% in. 16 1n 12 in, 8 in.
5 ft. 6 in. 8 ft, 6 in. 8ft.6in. | bft. 10in, 15 in 13 in, 10 in,
Two side ‘ 2 steps of
entrances, b 8ft.2in. | Af2in.  5fu0¥in.| I4in. Skept } None
9 fe, Bin, 12Y% in.
3ft.6¢in. &1t 9 fr, Iin, 9 ft. 6 ft. | 143 in. 18 in. 13 in.
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PITTSBURG RAILWAYS COMPANY

This company has three standard types of cars, viz., a single
and a double-truck closed car and a single-truck open car.
With the latter an open trailer is usually run. The company
does not have any double-truck open cars, as the width of the

streets through which the cars run does not permit of their use.
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center aisles, an arrangement made feasible by the adoption

of air brakes in place of the long lever hand brake which is
Owing to the
grades of San Francisco, both track and wheel brakes are put
The entrances
The

used on the older cars for regular service stops.

The new car is 39 ft. over all.
arc at the side, as indicated on the plan on page 353.

on all cars.
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PLAN OIF BOTTOM FRAMING,

The most recent cars ordered by the Pittsburg Railways
Company are double-truck cars, 42 ft. 8 ins. over all, with 3o-ft.
They have side seats and are very wide, being 8 ft.
A Westing-

bodies.

6 ins. at the sills. Theyv have long straight sides.

house magnetic brake is used on these cars.
The single-truck closed cars have a body length of 19 ft. 11

They are considerably nar-

T
72

ins., and a length over all of 30 ft.
rower than the double-truck cars, being only 6 ft. ins. wide
at sills Joth single and
double-truck closed cars are fitted with longitudinal seats. The

ft. 10 ins. wide

and 7 ft. 2 ins. wide at the belt rail.

single-truck open cars arc 24 ft. 3 ins. over all, 7

and have eleven benches.

UNITED RAILROADS OF SAN FRANCISCO
In San Francisco the United Railroads have retained the
California type of combination car, which is so generally in use
en the coast.  The older type of car had longitudinal seats
facing outward on the open parts of the car at either end. On

the new cars the scats on the open part will be cross seats with

CLOSED CARS USED IN

ST,

FIFTEEN LARGE CITIES IN THE UNITED STATES

Streel Ry.Jonrnal

LOUIS TRANSIT COMPANY
closed part of the car has side scats. The seating capacity is
forty-four, and the weight, without passengers, 33,500 lbs.

ST. LOUIS TRANSIT COMPANY
As St. Louis was the original battle ground of the semi-con-
vertible car, in fact, a city where in former days, before con-
colidation, when competition was strong between the lines,
there was an extensive trial of dozens of different styles of cars,
It might almost

be said that all of the street railway systems of St. Louis were

the final result of the evolution is interesting.

equipped with semi-convertible cars before the majority of the
large city roads in the United States had begun to realize that
such a car was anywhere near feasible for heavy city traffic.
There was a theory at one time that a car with cross seats and
a narrow center aisle could never by any possibility be a success
for heavy city traffic. Nevertheless, the hot competition be-
tween rival companies in St. Louis previous to the consolidation
of a majority of these companies caused the various manage-

ments to seck anything in the way of rolling stock that would

Crosep AND SEMI-CONVERTIBLE CARS.

Oprn CaRrs

- ) Ul | 5
I 5 E Bz t

twp| e . ' Height | $92 | B | ur| ESm g

Z % . St Side ght | 825 1 e | ce .. g

Cross or 8 83 % . Single, Dqllble o Length Width H’ex ht Running Z'gw ¢ 85 | .28  O=7 Kind of | 2
Side Seats g8 fﬂgé: Kindlof :Brakes Max‘WF,’S ll\ Taction Over All Over All f:00m ]l‘glaol;r Board | 55 f:ﬂ(;'ci <t 5’ g8 =) ’ Brakes | ©

wul Loy AT from Rail T 2= S | of | 2oy
cae ks, z 2as

Side 46 | 721,760 Hand M. T. 38 fr. 9 in. 71t 10 in. 6 fe. 11n, 12% in. } 16 in. 12 ‘ 60 [723,100 Hand 1

. ( Single, 20 ft. 4 in. 7 ft. 6in, 5ft. 5in, 1914 ln. 1514 in. 9 45 15,080 Hand ¢
Side ] g Hand 1 M.T.and double | 3if 2in. | Ffbin.  5fubin. 14 in | 16in. | 12 | G0 | 22073 Handf | 2
Side 40 40,180 Straight Air Double 42t 1 in. 8 ft. ‘7‘4 in. 5ft.Tin.  §123% in. §12in. 14 84 | 34,924 Air & hand 3
Cross 52 48,000 Air % & * * * * * * * 4
Side 34 | 28,000 Hand | Double 43 ft. 8ft.2in. = 6fr1in, 1'33‘;/:;1? 12in. | 14 81 | 40,000 Hand 5
Cross 48 34.000 Straight Air * * | i £ * * * * B 6
Side and cross | 43 | ______ Storage Air. * i * e * * A # * b o i
Side and cross | 52 32,000 \ir t Single {434 fr.5in. | 47 ft. 10 in. | 15 ft. 8in. | #18in. | +16in 12 60 18,000 + Hand 8
Cross | 44 | ___... Hand * * | ® | * * * % * * % 9
Side & 14 cross| 52 | 43,000 Straight Air M. T. H1fr, 63 in.l 48 1t 336 in. . e | a2 226500 | tHand | 10
Cross 40 32,000 Straight Air X | * & * * ¥ & 11
Side 30 717,100 B Single | 24 fr. 31n 7 fe, 10in 16 in 11 hh sses Ll Magnet 19
___._Side 50 732,600 Magnetic Double ‘ Adrt2hn | L7 d0da e e SR I TR S 11 bl | s i ragnheticy § 1=

i Crn<< ontside Straight Air » ¥ . 3

i Side inside dd 33,500 wheel and track iL * 2 ” * * ¥ b 4 ¥ 13
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* Same cars summer and wirter.  + The long closed semi-convertible car is also used

in summer, 1 Also uses semi-convertible car in summer, § L'wo 12-1u. steps

7 Weight withont motors,
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increase the popularity of the road. It was discovered that
long, double-truck cars, or what is now called the semi-con-
vertible type, were extremely popular, and once the use of these
was introduced, various companies were forced by competition
to adopt them. However, it should not be considered that, until
the present, there was anything like a standard type of car in
use in St. Louis, though many varieties of the same general
type were in use in large numbers. The recent large order
placed by the St. Louis Transit Company for new equipment,
preparatory to handling World’s Fair traffie, has necessarily
settled what is to be the standard car of the St. Louis Transit
This is a car, 44 ft. 8 ins.
The seating capacity is

Company for some time to come.
over all, with body 33 ft. 4 ins. long.
fifty persons. Tt is of the semi-convertible type, adapted for use
the year round. It has cross seats 32 ins. wide, except that
there are two side scats at the rear end.
on center-swivel short wheel base trucks, with two motors on
cach truck. The width of the car is practically g ft., being about
These cars also have the

The cars are mounted

the same at the sills as at the belt rail.
channel bottom construction, whereby channel irons act as side
sills, and form the principal support of the car bottom. The
front platforms are 374 ft. long, and are intended only for the
motorman, and for entrance to, and exit from, the car. The
rear platforni is a modification of the Detroit platform, which
has provision for a large standing load, and is worth special
attention. Tt is 7 ft. long, and is divided into three divisions by
hand rails. The division next to the door is intended to be kept
clear for exit of passengers. The other divisions are for the
standing load. The object of the second hand railing is to
offer a convenient support to those who are standing on the
platform. The railing which divides that part of the plat-
form set aside for the entrance from the balance of the platform
has an opening at one point in which the conductor can stand.
Some previous railings were simply bent to form a niche at one
point, which was intended for the conductor; but the opemng
in the railing was found better.
GENERAL CONCLUSIONS

Next after the inerease in length and weight of cars, which 1s
the most marked present tendency in connection with street
railway rolling stock, the increasing popularity of the semi-
convertible car is most noticeable.  The semi-convertible car
has been adopted in Chicago, Denver, Detroit, Indianapolis,
Milwaukee. Minneapolis, Philadelphia and St. Louis.  The
old plan of having closed hox cars with longitudinal seats for
winter use, and open cars for summer use, is adhered to in Bos-
ton, Baltimore, Duffalo, Cleveland and Pittsburg, and as well,
it might be added, in New York city, where the combination
car is also used to some extent. San Francisco, also, has
the combination car, which is a compromise between an
open and a closed car. and which is the generally accepted
car for usc on the Pacific coast. Of the companies enumerated
in the table, those at St. Touis and at Milwaukee were the first
to extensively use the semi-convertible equipment for both sum-
mer and winter. The other companies have only recently made
large purchases of this type of car. Going outside of the com-
panies enumerated in the table, it is to be noted that at Kan-
sas City and at New Orleans the semi-convertible car has also
been adopted. It might be thought that in an extremely warm
climate like that of New Orleans an open car would be the only
one feasible. So far is this from being the case, however, that
before the semi-convertible car was introduced it was cus-
tomary to operate closed cars in New Orleans the year round,
Lecause of the severe thunder showers which occur so fre-
quently, and which come up so quickly in the summer, and
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which make open cars very unpleasant. The semi-convertible
car was found to be a very happy compromise between an open
and a closed car. In northern latitudes, as at Milwaukee and
Minneapolis, the carly adoption of the semi-convertible car was
partially brought about by the fact that there are so few days
in the year when an entirely open car is altogether desirable.
It was considered better to have a car which would more nearly
cuit average conditions than the old open and closed equip-
ments.

There are two main reasons which have been responsible for
the adoption of the semi-convertible car. One is that the pub-
lic likes it, and the other is that it offers the companies a means
of maintaining both a summer and-a winter equipment without
the necessity of investment in a double set of car bodies, and the
expense of changing from summer to winter equipments. The
reasons the public likes the semi-convertible car are, that when
closed it is a cross-seat car, which is pleasanter to ride in than
the closed longitudinal-seat car; it affords better protection in
stormy weather than an open car, and can carry a standing
load, which does not as seriously interfere with those occupy-
ing seats as would a standing load in a longitudinal-seat car.
To be sure, the average semi-convertible car does not give the
passenger as great a sense of freedom or of being out in the
open air as do most open cars, but this is counter-balanced by
the advantages they present in bad weather. There is another
point in favor of the semi-convertible car which is not fre-
quently touched upon, but it is one which the passenger appre-
ciates nevertheless, and that is that a passenger can board the
car quickly and seleet a seat at leisure after the car has started
without the inconvenience attending the securing of a seat in
a well-filled open ear. On an ordinary open car, and with the
fast schedules and short stops common in large cities, there is
likely to be both aumoyance to the passenger and delay of the
car through failure of the passenger to discover a vacant seat
the instant the car stops. The more active passengers will
mount the running board and find seats after the car starts, but
with wonten and children this is not feasible, and on some roads
is not allowed. Such passengers iike a car which is accessible
from one end to the other when the car is in motion, without
the use of the running board. The ordinary open car may be
compared to the compartment passenger cars of England, and
the semi-convertible, to the American steam railroad coach.
The compartment type of car was at one time considered an
improvement over the American elevated railway coaches, be-
cause of the facility of loading and unloading through so many
doors.  Experience demonstrated, however, that considerable
time was lost by passengers going from one compartment to
another trying to find or decide upon a seat. The same com-
parison holds between a semi-convertible car and an open car.

This is not intended as an argument for or against the open
car, but simply a statement showing the reasons why the semi-
convertible car, with some of its drawbacks, is finding increas-
ing use. That it has certain drawhacks, none can deny. When
used as a closed car it has not the capacity for a large standing
load that an equivalent length of old-style closed car with longi-
tudinal seats would have, and the seating capacity is no greater
than that of the longitudinal-seat car of the same length. Com-
pared to an open car, the semi-convertible car has not the seat-
ing capacity that an open car of the same length would have.
As to freedom from accidents, the semi-convertible car has
considerable advantage over the open car with running board.
The conductor and motorman can watch the two entrances of a
semi-convertible car more closely than they can watch the

whole length of the running board on an open car, and there is
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not the danger that passengers will fall when entering or leav-
ing at the step that there is when entering or leaving by a
running board, especially if there is a step in addition to the
running board, as is likely to be the case with double-truck
open cars.

Assuming that a road is equipped with a sufficient number of
semi-convertible cars to handle the maximum load which will
occur during the closed car season, what is to be done to pro-
vide for the additional loads which usually come during the
open-car season? This is a question that is answered by the
majority of companies using these cars, by having open cars
to bring out for extra summer traffic. Such traffic comes only
in pleasant weather, in any event, so that the open car, which
incidentally has a large seating capacity per foot of length, is
best adapted for this class of work. Companies which have
adopted the semi-convertible car are generally retaining the
best of their old open cars for use in the summer, especially for
summer resort traffic and pleasure riding on hot evenings. In
St. Louis a car which is practically without a roof has been
extremely popular. This car has an awning, which is com-
monly rolled up. It seats ninety-six persons, and is much
sought after on warm evenings.

Although the present practice in railway work, as shown in
this article, is entirely toward long cars, it must not be in-
ferred that railway managers are entirely unanimous in their
belief in this type of car for all classes of work. It is unde-
niable that a sentiment has arisen within the last year or two
among several progressive managers toward the use of shorter
cars with trailers, the principal object being the resulting re-
duction in power. Whether this fact will result in the actual
introduction and trial of trains of this kind remains to be seen.
Such an experiment would certainly be of interest.

Regarding the type of seats used, it seems to be the opinion
of many managers that the cross-seat car is for all lines, except
those where the greater part of the business is a short-haul
traffic, the coming style of all-the-year car. This is evidenced
by the quantity of cross-seat cars that are being built at the
present time, not only for combination city and suburban ser-
vice, but also for city street service. Philadelphia is a striking
example of the change from longitudinal to cross-seats, and the
last 600 cars built for this company have all been made with
this style of seat. In St. Louis the experience has been ex-
actly the same, and where this system of cross-seats is employed
the semi-convertible car is, of course, particularly adaptable.

Cross-seat cars, with their short centers to the seats, provide
greater seating capacity than the longitudinal-seat cars, which
is a point in their favor, and, again, passengers can be carried
10 a very much better degree of satisfaction to themselves than
in the case of the longitudinal-seat cars, particularly where the
ride is a long one. On the other hand, the cross-seat cars have
not the actual carrying capacity of the longitudinal-seat cars.

The objection to the cross-seat, center-aisle car, that the
aisles were so narrow that it was difficult for persons to pass in
them, has been overcome by increasing the width of the cars
whenever this was possible, and by making the backs of the
seats 2 ins. narrower than the bottoms.

The increase in the weight of cars during the past few years
is somewhat astounding to those who have not paid particular
attention to this feature. Not only has the total weight per car
increased, but the dead weight per passenger has also increased.
On the single-truck motor cars, common eight years ago, the
dead weight per passenger averaged about 6oo lbs., unless the
cars were of unusually heavy construction, or for some local
reason were provided with extra heavy motor equipment. On
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the cars enumerated in the table accompanying this articlc, the
dead weight per passenger for the closed and semi-convertible
cars is in the neighborhood of 8oo Ibs. The Chicago City Rail-

ray car weighs over goo Ibs. per passenger. The dead weight,
figured on the basis of seating capacity, perhaps is not entirely
fair, because the standing room provided on the Chicago City
Railway car is considerably more than on other cars which
weigh less and seat the same number of passengers. The Chi-
cago car has wide aisles and very long platforms at both ends.

In the matter of platforius, there is even more variety than in
the car bodics themselves. The Detroit type of platform is used
also in Cleveland, Toledo, Tndianapolis and St. Louis, in addi-
tion to the city where it originated. In connection with the De-
troit type of platform on the rear of the car, a front platform,
providing for entrance of passengers and yet having a separate
compartment independent of the passenger entrance for the
motorman, is commonly used. In Denver the platform as a
means of entrance to a car has been done away with entirely,
and a side entrance substituted. In San Francisco the side
entrance is also used, in connection with the combination car.
A side entrance car is also used at Des Moines, [a. The length
of platform, where the Detroit platform is not used, is seldom
more than 5 ft., the average being, perhaps, 4 ft. 814 ins. The
opinion of railway managers is not fully in accord in favor of
the Detroit platform, particularly in the case of single-truck
cars, where it creates in thc minds of passengers a wish to
stand on the platform instead of in the car. The objection, of
course, is that this practice throws the weight at the very worst
point, i. e., at the extreme end. On the other hand, the plat-
form is popular because it solves the smoking problem, and
also permits those who wish to ride in the open air to do so and
make their seats available to others.

Sheet steel panels do not seem to have come into very general
At Indianapolis and Los Angeles they are the standard
construction.

use.
The extremely dry climate in Los Angeles dur-
mg the summer, which causes a shrinkage of wood panels, is
responsible for the adoption there. They were formerly uscd
at Detroit, but wood is now employed there instead.

The increase in height of car floor, which necessarily came
with the change from single-truck to double-truck cars, has, of
course, neccssitated more steps to get to the car floor. This has
heen commonly provided for by having one step between
the platform and the street, as formerly, and increasing the
licight of the step or riser from the platform to the car floor.
Some companies, however, have preferred to make two steps
irom the platform to the ground, bringing the platform nearer
the level of the car floor. The height from the rail to the top
of floor is, of course, dependent largely upon the style of motor
that is used. AWhere center pivotal trucks with 3o-in. wheels
are used, perhaps the most general practice is to make the first
step from the rail line to the top of the trcad measure 16 ins.,
This

allows an 8-in. step out of the car, the distance from the track

and the second step to the platform of the car 1375 ins.

over the floor being 374 ins. The distance from the car floor
to the top of the platform is usually made 8 ins.

The straight air brake with a motor-driven compressor is the
most generally accepted method of braking long heavy cars.
One notable exception to this is the St. Touis Transit Com-
pany, which is equipping all its cars with straight air brakes,
to be supplied from storage tanks, which tanks are filled at
compressing plants located at the ends of each route. This
will be the first extensive application of the storage air system
in a large city. The new Detroit cars use storage air brakes,
while in Pittsburg a magnetic track and wheel brake is used.



POWER EQUIPMENT FOR CITY ROADS

HE equipment for supplying power to the majority of the
large city railway systems of this country is the result
of the gradual growth of the business, and for that

reason it is usually not what would be installed if the various
companies had begun operation in recent years, after modern
methods of electric traction had been evolved. For example,
the great clectric railway power stations in New York
city were planned and erected after electric railway power
equipment had undergone about fifteen years of develop-
ment. Outside of New York city, however, there is prac-
tically no place in the country where the clectric railway

reasons there was an almost entire abandonment of old stations,
beginning about ten years ago, when large direct-connected
units of from 500 to 2000 kw were coming into use. Some
companies were able to utilize the same buildings and land for
the new stations, but in many cases these new stations were
built on new locations better suited to economical power pro-
duction.  With the building of direct-connected stations favor-
ably situated as regards coal and water supply, came the second
stage of electric railway power-house construction. The third
stage has been made possible by the introduction of alternating-
current distribution at high voltages. Incidentally it has brought

with it, in many cases, an

EXTERIOROF BRINTT STREET SENEION,

system is of such recent construction. The usual problem
before the management of a large street railway company
1s to make the best of what equipment is alrcady installed,
while enlarging the plant along lines which will be in the
direction of true progress, and will not involve the enfire
throwing out of the power equipment after a few years. In
order to do this statistics collected from the principal roads of
the country show that the usual method of settling the problem
has been to retain direct-current power houses and distributing
systems for the greater part of the power supplied to the sys-
tem, and to add alternating-current generators which supply
sub-stations feeding more distant portions of the system, and
thus make it possible to extend the system in all directions
without undue investment in copper or excessive line loss.
City power house cquipment in the United States has gone
through three stages of development. In the first stage, belted
or rope-driven generators were in use.  Frequently the sta-
tions were run non-condensing with simple engines, and, taken
altogether, power-house practice did not make use of all econo-
mies, even at that time, available for the production of steam
power as cheaply as possible. TFrequently these belted stations
were poorly located as regards coal and water supply, and also

so designed that they could not be readily extended. For these

BALTIMORE

enormous increase in the
size of power house, be-
cause of the large area
which any one power
house can serve. This,
in itself, brought up many
new problems, especially
as regards the freedom
from breakdowns and the’
isolation of one part of a
large generating station
from other parts of the
same station. Of this
latter stage in electric

railway construction, the
Metropolitan Street Rail-
way power house in New
York marked the begin-
ning.

A fair idea of the gen-
eral condition of power
equipment of a number
of the leading American
street railway companies
he obtained from

may
the accompanying tables, one of which is a general table,
giving the total capacity of stations supplying city lines
in kilowatts, the total capacity per mile of track, the
total capacity per car operated on maximum schedule, and the
kilowatt-hours per car mile for one year. The second table
applies especially to the more recent generating stations erected
by the various companies. The third table relates to some of

n
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the latest large engines. The companies included on this
list are the United Railways & Electric Company, of Baltimore;
the Boston Elevated Railway Company ; the Iuternational Rail-
way Company, which controls the Buffalo Railway Company’s
system; the Chicago City Railway Company, the Cleveland
Electric Railway Conipany, the Denver City Tramway Com-
pany, the Detroit United Railway Company, the Indianapolis
Traction & Terminal Company, the Milwaukee [lectric Rail-
way & Light Company, the Twin City Rapid Transit Company
at Minneapolis and St. Paul, the Philadelphia Rapid Transit
Company, the Pittsburg Railways Company, the United Rail-
roads of San Francisco, and the St. Louis Transit Company.
The New York and Brooklyn companies are omitted because
of the extended description of their practice in this paper two
years ago.

As said before, direct-cnrrent generation and distribution still
supply by far the greater part of the power in these cities, as

GENERATING UNIT, LINCOLN \WHARF STATION, BOSTON

well as in numerous cities which might have been included on
this list.
to a limited extent by the majority, and by a few it is being in-

Nevertheless, alternating-current distribution is used

troduced extensively. A Dbrief review of the power situation in
cach city will be in order in connection with these tables, and as
supplementary to them.

In Baltimore, previous to the cousolidation of all the electric
lines under the United Railways & Electric Company, there
were nine direct-current power stations. The operation of so
many direct-current plants was, of course, fatal to cconomy,
and it was decided to provide for the needs of the present and
the future by building a new power station adjoining the old
Pratt Street power station, and to use alternating-current gen-
crators in this station, which would generate and transmit at
13,000 volts to the sub-stations, many of which would be lo-
cated at the old power station. In Baltimore, thercfore, alter-
nating-current distribution will supply the greater part of the

TABLE II.—STATISTICS OF POWER STATIONS OF FLEVEN LARGE STREET RAIIL.WAY SYSTEMS
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mileage 1n that city, since the conditions were favorable to such
a change. It was imperative to do away with the small-uneco-
nomical plants, and the large alternating-current power station
was the natural outcome of the situation.
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[VorL. XXIIL. No. g.

all its lines with direct current from five direct-current power
houses. The Chicago City Railway Company contemplates the
building of a large alternating-current power station on the
Chicago River, at Thirty-Ninth and Halsted Streets, as soon

|
f.

2f. gz ¢ | 4| (¢ | 32
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At Boston, the
operates both surface and elevated lines, has always adhered to

jJoston Llevated Ratlway Company, which
direct-current distribution.  In fact, this company has the most
notable large direct-current distribution system in the country.
Its policy has been to erect a number of large direct-current
stations as required from time to time by conditions, and to
enlarge cach of these as the traffic grew. It Las in all eight
power stations.  Its central power station is the outgrowth of
the original central power station, crected when clectric trac-

tion was first introduced.  This origi-

* Station not finished

as its franchise extensions shall have been definitely arranged
for. This will probably be a steam turbine station, although
plans are not fully determined upon. About one-quarter of the
company's rolling stock is double-truck cars, 44 ft. over all,
weighing 48,000 Ibs. without load. The balance of the equip-
ment consists of single-truck motor cars, weighing about 16,000
These facts should be taken into account in
The station ca-

1bs. without load.
considering the kilowatt-hours per car mile.
pacity given includes the capacity of a 750-kw storage battery.

nal station is now maintained as an
auxiliary to the central power station.
It contains thirty-six 30-kw
the

genera-
tors. In same station are six
1200-kw generators, two of 1500 kw
and the one of 2700 kw. The com-
pany has altogether five 2700-kw di-
rect-current generators in its various
power houses.  About 20 per cent of
the capacity of this company’s sta-
tions is used to supply elevated lines,
and Ro per cent to supply surface
The total capacity of the eight
stations 1s 36.844 kw, of which 29,475

may be considered as devoted to sur-

lines.

face lines, and this is the figure given
in the table. This would leave 7369
kw available for the use of the ele-
vated hnes. The kilowatt-hours per
car mile on the elevated lines is 4.2.
The power station capacity in kilo-
watts per mile of elevated track is
460.

In Chicago. the Chicago City Rail-
way still supplies its electric lines
from two power stations, which
the first

tric railway power station development, as outlined here-

belong to stage of elec-

tofore.  These stations contain simple engines and rope-
driven generators, and since they hardly come within the range
of modern power-station practice, particulars are not included
in the tables. The Chicago Union Traction Company supplies

INTERIOR OTF CENTRAL POWER STATION, BOSTON

In Cleveland, until recently there were two companies, which
have recently been consolidated under the Cleveland Electric
Railway Company. There are, therefore, two direct-current
power stations, one of which is used to supply the eastern lines,
and the other the western lines. The Cleveland Electric Rail-
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way power house contains some old belted apparatus, which is
held as a reserve, and also has as large a dircct-current gen-
erator as is to be found outside of the Boston power houses.
No alternating current is used in Cleveland.

The Denver City Tramway Power Company, which supplies
the Denver City Tramway Company with power, has recently
built a new power station, which is a combination alternating
and direct-current plant. The Denver City Tramway Company
has some very long suburban lines, which are supplied by sub-
stations. The main distribution in the central part of the city 1s
by direct current. This company’s rolling stock consists almost
entirely of double-truck cars.

The Detroit United Railway supplies its city lines from two
power houses adjoining cach other. The power houses are
good examples of the best power house engincering of seven
The intcrurban lines of this company are supplied
An extensive storage battery auxiliary

years ago.
from other stations.
is in use.

At Indianapolis, the distribution is entirely by direct-current
from the West Washington Street power house. This power
house was begun in 1894, and has been added to from time to
time, as required.

The Milwaukee Electric Railway & Light Company has a
railway and lighting power house on the river near the busincss
portion of the city. This supplies direct current for all the
lines in the city of Milwaukee. A temporary power station,
containing vertical engines driving alternating-cnrrent genera-
tors, is now being put into commission. The plans of this com-
pany contemplate the erection of a large alternating-current
generating station, in which it is but natural to suppose that
stcam turbines will be employed, if the experience of other
companies with them is satisfactory. Dircct-current distribu-
tion will be retained for most of the city lines.

At Minneapolis and St. Paul, the Twin City Rapid Transit
Company has the use of a water-power plant of 7300-kw ca-
pacity, but this is not now sufficient : and a steam plant with an
ultimate capacity of 21,000 kw is being built. At present, how-
ever, only one 33500-kw unit will be installed. The steam plant
adjoins the water-power plant, which is between Minneapolis
and St. Paul, but somewhat nearer Minneapolis. The station
voltage is 3450 volts, thrce-phase. at which voltage power is
transmitted to a sub-station in Minneapolis. For transmission
to St. Paul, the voltage is raised to 13.000. Storage batterics
are employed in the sub-stations.

The Philadelphia Rapid Transit Company has threce princi-
It is
also building a temporary power plant at Second Street and

pal power houses, all of which generate direct-current.

Wyoming Avenue. containing two 1000-kw three-phase General
Electric generators. The station will generate and transmit at
The entire transmission will be underground.
It will, of

course, supply ortly a small portion of the power required by the

13,200 volts.
This station will transmit to two sub-stations.

system.

At Pittsburg, the Pittshurg Railways Company operates cight
direct-current stations, the least economical of which will be
shut down on the completion of the new alternating-current
station on Brunot Island on the Ohio River. FExtensive storage
battery auxiliaries have been used in Pittsburg for the last five
years.

The United Railroads of San T'rancisco have five cable power
stations and five electric power stations in operation. A new
alternating-current power station is being built in a favorable
location for securing coal and water. The complction of this

station will make it possible to shut down all but one of the
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electric plants now being operated, and will do away with the
necessity for purchasing power, which is now being done to
supplement the power supplied by the company’s power houses.
Oil is the fuel used in San Francisco, this being the only large
company in the United States, except that at Los Angeles, to
use fuel oil instead of coal.

At St. Louis, the St. Louis Transit Company inherited five
fairly good dircct-current power houses from its predecessors.
With the idea of consolidating affairs, the station at Park and
Vandeventer Avenues was enlarged, to make the largest direct-
current power station in electric railway service in the United
States. The output of this station is 30,000 amps., all of which
passcs through one recording watt meter. At the same time
that this central power station was being remodeled to its pres-
ent size, what is known as the Northern power station was built
to supply the northern part of the company's territory, and also
to generate alternating current for transmission to sub-stations
at such points as might seem desirable. After these stations
were butlt, it was found necessary, however, to continuc some
of the best of the older generating plants, so that the con-
solidation idea has not been entirely carried out. Preliminary
plans were drawn up recently for a large altcrnating-current
station in East St. Louis, across the river, where coal can be ob-
tained cheaply and without the danger of coal blockades, which
danger is always present in St. Louis, because of the limi-
tations to traffic imposed by the necessity of bringing all coal
across the river on two bridges. This project was abandoned,
however, and a contract entered into with the Union Electric
Light & Power Company, which is building a mammoth gen-
erating station on the banks of the Mississippi River, not far
from the business portion of St. Louis.

From this review of the situation it will be seen that in the
majority of the cities there are direct-current plants sufficiently
modern to admit of the production of current at a cost nearly as
Alter-

nating-current stations for supplying a large proportion of the

low as it can be produced in the latest tvpe of station.

load arc in use, or under censtruction in New York, Kansas
City, Baltimore and San Francisco. Combined direct and alter-
nating-current stations, where direct current is used to supply
the greater part of the system. and where distant parts are sup-
plied by alternating current, are in use at Brooklyn, Denver,
Milwaukee, Philadelphia, Pittsburg and St. Louis. At Buffalo
and at Minneapolis and >t. Paul, water-power is used to such
an extent that most of the current is transmitted at high poten-
tial, and supplied to the railway system through rotary con-
verter sub-stations. In both cases auxiliary steam plants are
maintained for carrving peak loads.

There is considerable difference between the lav-out of a
large alternating-current station, in which mnearly all the
power for supplying the system is concentrated, and the lay-out
of smaller direct-current plants. Tt is not entirely a differ-
ence due simply to the difference in the size, althongh this has
much to do with it. Tt is partially a difference duc to the reali-
zation by engincers that the concentration of an immense
amount of generating apparatus under one roof makes possible
interruption of service to a much greater extent than would be
possible where a number of stations are in operation. The plan
of isolation of one section of a station from another is being
very thoroughly carried out in large plants. Special precau-
tions were taken in the first large alternating-current stations
for the isolation of high-tension bus-bars from each other. and
the separation of the gencrators into groups, so that trouble
Next after the

spread of trouble on high-tension lines, interruptions arc most

with one group would not affect the other.
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to be feared from the steam piping and boiler-room end of the  struction of very large power houses. With the introduction of
plant. In fact, the whole plan of connecting large generators, units as large as 5000 kw, there is not the necessity for perma-
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engines and boilers in parallel permanently on the same bus- nent multiple operation of the entire station that there used to
bars and pipe lines has been thoroughly abandoned in the can-  be with the smaller units, There is a tendency on the part of
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those now designing stations with units this size to make each
unit with its boilers a section of the station by itself, capable
of being operated in parallel with other units, but only through
the medium of stcam piping and electrical connections, which
can quickly and effectively be opened. In several stations
better provisions have been made for isolating clectrical
troubles than have been made to prevent the spread of trouble
The difh-
culty in preventing the spread of trouble from stcam pipes is

duc to a break in the steam piping at any one | oint.

duc mainly to the fact that it is frequently impossible to reach
essential valves to shut off stcam from the broken part, as long
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has been operating for a number of years finds itself with old
apparatus on its hands. This apparatus is naturally kept in ope-
rating condition as a

reserve, and to carry e
the load at times of . (
= 5 pe 1
extra heavy traffic. I l—J =~
Even though the old | J \ [
: ——— z
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as stcam is escaping. Iilectrically operated valves are now be-
g introduced, which will reduce this danger.

The immense quantity of coal required by the largest stations
makes it necessary to devote a great deal of attention in the de-
sign of the plant to facilities for storing coal and for handling
it rapidly, as well as to the railroad yards adjoining the plant,
if coal is received by rail.

Whatever the policy adopted by a company for the supply of
current to its lines in the future, and whatever the method of
taking care of the growth of the system, every company which

reserve than stall newer apparatus to lie idle the greater por-
tion of the year.

In a steam turbine plant radical changes have to he made in
design, as the boiler room must he much larger, in proportion
The

plan usually followed in the few large steam turbine power

to the generator room, than in an engine-driven plant,

stations that have been designed, has been to place boilers on
hoth sides of the generator room, although one notable ex-
ception to this is the plant of the Commonwealth Electric Com-
pany in Chicago, where the boilers are placed on one side of
the generator room only, and are all on the ground floor.



POSSIBLE ECONOMIES IN CENTRAL STATION AND
DISTRIBUTION SYSTEMS

BY PHILIP DAWSON

HE growth during the last few years of the applications
of electricity has been so rapid that at the present day
there are not many branches of mechanical industry

in which electric energy does not play a very important part.
Hence, large stations for the production and distribution of
this most important form of power are springing up on all
sides.  Omne of the most important, if not the most important,
sphere for the use of electricity has been found in its applica-
tion to mechanical traction, in which branch enormous strides
have been made during the last decade.

When considering the problem of the economical production
and distribution of electrical energy, there are two more or less
distinct lines along which it is possible to scek for a solution.
The first consists in making improvements in the existing type
of machinery employed, such as the introduction of coal-hand-
ling apparatus, mechanical stokers and labor-saving devices
generally, to replace the manual labor formerly employed. The
second consists of radical changes in the system employed, as,
for instance, the substitution of rotary prime movers, such as
steam turbines, for the reciprocating steam engine, or possibly
in future times dispensing with steam boilers entirely, and using
gas engines driven by producer gas. [t is quite within the
bounds of possibility that the future may bring forth some
form of gas turbine which may prove more economical than
anything which we have at the present day.

This article is primarily intended to deal with the general
subject of power station economy, particularly in connection
with the design of systems intended for the production and sup-
ply of cnergy to clectric tramways and railways, but at the same
time it must also have a considerable Learing on the design of
any power-producing plant. 1t is not the intention of the author
in this article to attempt to lay down the law as to what should
be done in any particular case, but rather to consider with an
impartial and unprejudiced mind the general trend of modern
practice both in Europe and America, as exemplified by the at-
tempts which have been made by the engineers of various
nationalities to obtain greater economy and improve working
conditions generally.

Although, as has been stated above, this article does not treat
exclusively of clectric traction power plants, vet it is intended
to apply particularly to this branch of engineering. and this
fact will naturally have considerable influence in dictating the
type of machinery to be employed. It is impossible to hope for
the best results if power plants are designed simply to produce
clectric energy, without due consideration of the purpose for
which the power will be used. Any traction system is com-
posed of a number of parts or sections, which, however excel-
lent they may be individually, will never produce a satisfactory
result unless they all harmonize and work in with one another.
If one portion is weak or inefficient the whole system suffers
accordingly, so it should be the endeavor to bring each part to
the highest possible pitch of perfection, hut unless there is
unity and concord all this will be lost.

Thus, it should never be forgotten that the power plant
and distribution system of a railway, important as it undoubt-
edly is, 1s, after all, only a means to an end, and should he

treated as such, The chief object of a railway is to earn money
by carrying passengers as expeditiously and cheaply as pos-
sible. In all attempts to improve the economy of such system,
only that true economy which embraces the whole general con-
dition of affairs should be followed, and not that kind which
deals with minute and isolated points, whilst completely disre-
garding the welfare of the whole.

In looking round at the different engineering practices of
Great Britain, the United States of America, and the Continent
of Europe, one sces that though there is a certain resemblance
between them, there is likewise a marked individuality, and
that each has its own peculiar characteristics. Also, when one
looks back upon what used to be the standard practice in each
of these countries it is obvious that there has been a consider-
able interchange of ideas, which have been begotten, not only
by their own experience, but also of a careful study of the suc-
cesses and failures in different countries, and that these ideas
lhave been applied to their own special cases in the light of the
knowledge thus gained. In some instances this has been car-
ried almost too far, and there has been a tendency to forget that
local conditions vary enormously, and should be carefully con-
sidered.

A very great improvement in power-station operation has
been brought about by the introduction of the numerous labor-
saving devices now in common use. A large majority of these
have had their birthplace in the United States, and were first
installed and operated there, but have since been adopted by
other countries. One of the most prominent instances of labor-
saving apparatus is to be found in the very complete machinery
for handling coal and ashes, now usually considered a neces-
In a considerable
number of the most modern stations the coal is untouched by

sary adjunct of any large power station.

hand from the time when it arrives in the trucks or barges, to
the time when it is fed into the furnaces of the boilers, and it
is also automatically weighed in the course of its progress.
The empty buckets of the conveyor are commonly employed to
remove the ashes from the boilers and deposit them outside the
station. The saving of time, labor, and cost resulting from the
mechanical handling of coal, is very considerable, and, owing
to the fewer times that it is handled, the damage to the coal is
reduced to a minimum. The installation of coal-handling appa-
ratus is now almost universal practice.

Mechanical stokers are also pretty generally used, and of
In Great Britain the
moving chain grate type is very largely used, though there are

these there are a very large variety.
numerous other types in operation. Continental practice in-
clines toward the use of hand stoking in preference to me-
chanical, especially in Germany, where the cheapness of labor
may possibly have some influence in the matter.

This, however, would seem to ignore the fact that one great
advantage of mechanical stokers is that much cheaper coal may
be burned, and that the nuisance from smoke is greatly de-
creased owing to the more perfect combustion.

In the matter of boilers there have been no very drastic
changes or radical departures from former practice during the

last fcw years. In the United Kingdom the Babcock & Wilcox
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type of water-tube boiler is much favored, and this type of
Loiler 1s being installed in a large majority of the new power
plants which are being erected. At the present day boilers
of this class are in operation in some 30 per cent of the total
electric tramway stations of Great DBritain; most of these
boilers are of the pattern first designed for land work, but
latterly there has been a tendency to adopt a special type in-
tended primarily for marine purposes, which occupies less
space than the land type. The chief difference in the construc-
tion of the land and marine type of boilers, is that in the land
type the steam and water drum (or drums) runs longitudinally
irom the front to the back of the boiler, in the same direction
as the water-tubes, whereas, in the marine type this drum is
placed across the front headers, at right angles to the tubes and
the upper ends of the rear headers are contiected to the drum
by horizontal tubes. Also in the marine type the water-tubes
slope downward from back to front, mstead of upward, as iu
the land type. [Excellent results have been obtained with these
boilers. Cylindrical boilers of the ILancashire, Cornish or
Scotch marine type are not often installed in large plants now-
adays, unless for somc special, and generally local, reasons.

Continental practice is, in the main, radically different in
this respect, from that cither of Great Britain or the States.
Here we find the predominating boiler to be of the two-story
type, usually consisting of one cylindrical boiler mounted on
the top of another; the lower one is frequently of the Lan-
cashire typc, while the upper one consists of a plain cylindrical
shell with smoke tubes. The water-tube type of boiler is not as
much in evidence on the Continent as in Great Dritain and the
United States.

Mechanical draught is typical of American practice, though
not by any means universal in that country. Tndeed, America
is the proud possessor of some of the largest and tallest smoke-
stacks in the world. The practice of using forced or induced
draught is, however, steadily sprcading, and certainly has in
The first

cost is usually much less than that of a large chimmney, it is

many cases important advantages to recommend it.

more flexible in use, and, in the event of extensions being re-
quired, can be increased to the extra capacity necessary with
far greater ease, and it is particularly uscful where economizers
are employed.

When we come to consider steam engine practice of the pres-
ent day, there are various interesting points to be observed.
British practice with but few exceptions leans strongly toward
the vertical engines of carly days.

Originally American engines were as universally horizontal
as English engines are vertical, but latterly, for large units,
they have been coming round to the British way of thinking,
and the vertical type represents their standard practice. At the
present day the standard engine of hoth countries for heavy
traction work is the vertical cross-compound, slow-speed en-
gine, with the generator mounted between the cylinders, al-
though, as mentioncd further on, steam turbines are finding
great favor for large alternating current units. Triple-expan-
sion engines are not common for this class of work.

The general trend of German practice nowadays appears to
be toward horizontal engines. At onc time a large number of
vertical engines of the so-called “steeple” type werc built, but
the complication of, and necessary attention required by, the
Sulzer type of valve gear which is so much used, rendered such
engines difficult and expensive to operate. There are, never-
theless, a large number of vertical engines installed in Conti-
nental power stations.

There is a very defined and marked difference in the design
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of Continental engines, and those of either Great Britain or
Amnierica, which is largely a matter of national characteristics.
Almost all British and American engineers have an ingrained
desire for simplicity, and will never use two parts, if by any
means one part will answer the same purpose, regarding ma-
chinery as a means to an end which should be approached as
directly and expeditiously as possible. The Continental cngi-
neer, on the other hand, seems to look on a mechanical device
as an cnd in itself, and fairly revels in a complexity of parts.
This is abundantly evident in the complicated and intricate
valve gears which one sces on German and Swiss engines. They
work well and give good results, and have stood the test of
many years’ running, but one cannot help wondering if it is
really necessary for them to be so complicated, and whether
the same result could not have been obtained in a simpler man-
ner.

In England and America the Corliss valve, which originated
in the latter country, is very largely cmployed, especially in
America. On the Continent the poppet valve is more com-
mon. This is mainly due to the fact that superheated steam is
more exclusively used on the Continent than eclsewhere, and
Corliss valves do not work satisfactorily with it. There can
be little doubt but that superheated steam tends toward econ-
omy, and it is most probable that in the course of time its use
will spread and extend in a marked degree. England was the
first country where experiments with superheated steam were
carried out, some forty years ago, but the many obstacles
in the path of would-be users led to the subject being practically
shelved. One of the chief causes of failure was the fact that
the lubricants then employed could not stand the high tempera-
ture, and decomposed with disastrous results. The soft pack-
g in glands and stuffing boxes also gave considerable trouble.
Since then, however, Continental engineers have taken up the
subject, and by dint of hard work and experimenting have re-
moved most of the difficultics in the way of the use of super-
heated steam. Mineral oils are now used, which can stand the
high temperatures involved, and metallic packing has replaced
the older soft packing, thus doing away with the destructive
effects in this direction.

In the opinion of the writer, one of the chief advantages, if
not the greatest, obtained by using superheated steam, is that
initial condensation of steam in the cylinder is done away with,
and also the re-evaporation of the condensed water during the
later stages of expansion, and while exhausting.

The table on page 300 gives some results which were obtained
at the Berlin Electricity Works on a Sulzer engine, with vari-
ous degrees of superhcat, and may be of interest.

Forced lubrication is essentially characteristic of British
practice. Tt was originally applied exclusively to high-speed
engines, but it has since been extended to slow-speed engines
as well, with most favorable results. TForced lubrication has
recently been applied by the author to some engines put in by
him for the South Lancashire Tramway system. These en-
gines arc of German make, constructed by the Augsburg Niirn-
berg Maschinenfabrik, and the makers were at first most re-
luctant to cimploy this method of lubrication. The results, how-
ever, have heen so good that they have since become quite con-
verted to the system, and are now perfectly satisfied.

Most engineers are looking very hopefully toward the steant
turbine as a factor in central station economy, both in first cost.
space occupied, and cost of operation, and there seems little
doubt but that considerable advances in this direction will be
made before very long. The stcam turbine was first cstablishied

as a commercial success in Great Britain by the Hon. Mr. Par-
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sons, and the turbine which bears his name is now well known
in most civilized countries. America has followed suit, and has
produced in the Curtis turbine a rival whose progress will be
watched by all engineers with the greatest interest. These tur-
bines are being installed for the first time in the United King-
dom in the power house of the Yorkshire Power Company.
Turbo-generators of 5000-kw capacity, of the Parsons type,
are also being installed in the power houses of the Metro-

TESTS OF 3500-HP SULZER ENGINE
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In some situations a eooling tower may play a very important
part in the problem of economical working. Much of the good
resulting from economieal steam engines will be nullified if
the condensing arrangements are faulty, and it is impossible to
maintain a good vacuum with an insufficient supply of cooling
water. Cooling ponds are very simple, but also somewhat in-
cfficient, unless of very large area.

A characteristic feature of Continental practice is seen in the

AT THE BERLIN ELECTRICITY WORKS

(Horizontal, Four-Cylinder, Triple-Expansion, Double-Tandem Engine

Steam pressure al throttle in Ibs. per sq. in . .oooo oo L.
Temperature of steam at high pressure cylinder thrr)ttle, per cent .
Superheatiat throttle, per Centy cwsvsimmammgysssmmmmmas vesvimnsme
Speed of engine in revolutions per minute
Indicated horse-power of engine.
Brake horse-power of engine ..
Mechanical efficiency, per cent .
Feed water consumed per hour, Ibs. .
Steam consumed per 1. H. P. hour, Ibs ...
Steam consumed per B. H. P. hour, Ibs . __________ . _._......

politan and Mctropolitan District Railways, which will supply
power for the electric operation of the Inner Circle.

Turbines are also being installed in the power house which
will supply electric energy for working the electric railway
lines around New Castle.

There is distinet economy to be obtained in the use of steam
turbines, not only in operating expenses, but also in first cost.
They occupy less space than reciprocating engines of the same
power; in the larger sizes the floor space required with turbines
of the Parsons type 1s only one-half or even ane-third that of
vertical steam engines and the headroom required is extremely
small. The Curtis turbine, though taking up more headroom
than the Parsons turbine, occupics even less floor space than
the latter. As a consequence of this, where turbo-generators
are 1nstalled, the engine room does nol require to be nearly
co large or costly, and owing to the cuperior lightness of the

Tur-
are especially suitable where it is desired to build the

parts, the engine room cranes need nat be so powcerful.
bines
power station in two stories, since, owing to the entire absence
of vibration, the boilers can be put on the ground floor and
the turbines on the floor abovc; there zre many engineers who
have a very great objection to putting the boilers above the en-
gines, and hold that such a method 1s bound to give trouble

soonier or later.  There are, however, several power stations
which have been built on this principle. with very satisfactory
results.

In the matter Jritish and Continental

of cooling towers,

jractice, taken as a whole, are very similar, and somewhat op-
posed to that of the United States of America. In the last case
it is most common to use towers in which the water is cooled
by artificially produced draughts, by

means of fans, either

driven by steam or electrically. On the Continent, however, it
was found that hetter results were obtained by means of natural
draught towers, of which the Klein cooling tower is a typical
example.  This tower is of German origin, but has heen some-
what extensively introduced into England, where it has found
considerable favor. The whole apparatus is made of wood: the
hot water ts allowed to trickle over the surface of a number of
wooden strips set close together, and arranged in the base of
a wooden shaft or chimney. The draught thus produced draws
a current of cold air through the wooden strips and effectually
cools the water owing to the large surface of the latter which
is exposed to its action. A certain quantity of water is lost by
evaporation, but a good deal of this is condensed in the upper

and cooler parts of the chimney.

S N
Highly Superheated Steam Medlum‘auperheatcd Dry Saturated

Steam Steam
181 180 1815 181 185 177 184
314.36 316.1 312,28 225.8 224.96 201.1 201.1
1227 124.65 120,49 34.2 32.3 10.35 8.8
83.5 83.0 82.8 83.7 83.5 83.4 83.9
25 1(- 2B07.1 2506.4 3684, 3406.1 2760.4 23513.4
2252 1242 2243 3423 3144 R447.5 2249
¥9.5 89.5 89.5 92.9 92.3 90.3 89.5
22,831 22933 22,756 43,855 40,106 31,755 29,054
9.074 907 9.079 11.903 11.774 | 11,716 11.162
10.138 10,139 10.145 12.81 12,756 12,974 12,919

preponderance of auxiliaries directly connected to the main
generating units. Thus, in the majority of cases the air pumps
are driven directly from the main engine, usually either from
the tail rod of the piston, or by a crank-shaft. Also it is com-
mon practice to mount the exciter armature on the shaft of the
There is doubtless a good deal which might
be brought forward in defense of these practices, but the inde-
pendent auxiliaries adopted by DBritish and American engines

alike, appear to be a far more convenient arrangement and to

main gencrator.

possess very constderable advantages over the method in vogue
on the Continent.

It is not the intention of the author in this art1c1e to go deeply
into the question of how best to drive auxiliaries, nor to touch
otherwise than lightly upon the vexed question of the relative
merits of steam and electricity for this work. In most large sta-
tions it is generally best to effeet some sort of compromise,
some of the units being driven by steam and others by elec-
tricity. Much has been said and written affirming or denying,
according to the point of view, the saving and economy effected
by electrically driven auxiliaries, but it is practically impossible
to generalize upon the subject, as it is one of those in which
conditions and circumstances peculiar to cach case may com-
pletely alter the whole complexion of affairs, making, in one
case, steam, and in another, electricity, preferable.

As regards accumulators, Continental, and more particularly
German, enginecrs are far more lavish in installing them in
power stations than is the case in cither England or America.
Some reason for this trait may lie in the very extensive use of
triple expansion engines for traction purposes, which do not
give their best results under variable loads, so that large bat-
teries of accumulators are used so as to equalize the load as
far as possible.
agreed,

Most American and British engineers are
it is
better to dispense, as far as possible, with heavy batteries in

however, that under ordinary circumstances,
large traction power stations, and there are many arguments
m favor of their view of the case. For one thing, the larger
the system operated, the more uniform the load is likely to be,
and in any case, a modern generating plant can take care of
very considerable fluctuations without either damage to itself or
serious loss of cfficiency. Furthermore, when dealing with
large units, a small percentage variation in the load means a
very considerable amount of power, and a very large and ex-
pensive battery would be required to produce any appreciable
effect, and the extra cost entailed, both in original outlay and

upkeep, is so large that any ultimate economy resulting from
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its use is extremely problematical. In small stations accumu-
lators are very useful, and several examples could be pointed
out in Great Britain and the United States where their in-
stallation has been productive of considerable economy of
working.

But though practically all English-speaking engineers hold
the same view, that as regards accumulators in large power sta-
tions, their room (and they occupy a good deal) is preferable
to their company, yet it must not be supposed that there is no
sphere of action for accumulators in connection with large
power installations.  Where, as is so often done nowadays, the
power is generated at high pressures in a central station and
transmitted for transformation and distribution to various sub-
stations, it has been found that accumulators in the latter, used
in connection with the rotaries or motor generators, give excel-
lent results. They equalize the load on the rotaries and conse-
quently the load on the high-tension feeders also, thus enabling
smaller cables to be used than would otherwise be possible, as
This

method of procedure has been followed out by the writer in the

they can be worked nearer their maximum capacity,
2 )

power distribution scheme for the South Lancashire Tramway
system, for which he and his partners are the engincers.

A great improvement in the case and economy of operation
of accumulators has been brought about by the introduction of
the reversible boosters. By the use of these useful machines
the output of the battery is automatically varied to suit the de-
mand, without the use of the complicated and rather unsatis-
factory arrangement of automatic switches which was formerly
required. These boosters are not so much used in America as
they are on the Continent and in Great Britain, where there is
little doubt their utility will soon be even more generally recog-
nized than it is at the present day. An interesting example of
a reversible booster is to be found in the power station of the
Orleans electric tramways, where gas engines are employed;
the booster installed there was one of the first of this kind to
be used in practical everyday working.

Many engincers are looking eagerly and hopefully forward to
the time when the gas engine shall displace the steam engine,
and, although at the present moment the latter may be said to
be holding its own, such rapid strides have been made of recent
years that there is no saying exactly what may be in store for
us in the near future. The old gas producers (and the future
of gas engines is inseparably bound up with that of gas pro-
ducers) labored under the great disadvantage of requiring an-
thracite coal, but the more recent ones, such as the Mond pro-
ducer, has overcome this disadvantage and burns ordinary coal,
which is a most important step forward.

The extent of our present knowledge on the subject does not
vet seem to be sufficient to justify discarding the tried and
trusty steam engine for the somewhat uncertain gas engine;
and there are several difficulties to be overcome before the
latter will be deemed suitable for installation in large and im-
portant power stations. Despite the toil and labors of that
hardworking body, “The Gas Engine Rescarch Committec,”
there is still much concerning the internal working of a gas en-
gine that is wrapt in mystery. Ilowever, this branch of engi-
neering is receiving great attention at the present day, both
in England and on the Continent, and considerable advances
may be reasonably expected in the course of the next few
years.

There is a very vexed question which has been occupying the
attention of engineers of all countries, viz.. the question of
the best voltage at which it is safe to operate motors. In
Great Dritain, till quite recently, 500 volts has Leen the maxi-
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mum pressure permitted by the Doard of Trade, but, owing to
the probable introduction of electric traction on British rail-
ways the subject has recently been reopened by the “Standard-
It has
practically been decided that for railway work 6oo volts should

»

ization Committec,” which is now sitting in London.
;e allowed, but the Board of Trade Las indicated that this is
On the
Continent of Europe, as much as 730 volts has been permitted,

the very highest pressure which they can sanction.

but it is questionable whether any very material advantage will
be gained thereby, in view of all the difficulties which this addi-
tional pressure will introduce in the design of railway motors.
To reap the full benefit from high pressures necessitates an al-
ternating current motor.

Polyphase electric traction was first introduced on the Conti-
ment of Europe,andmoreparticularly in Switzerland, where the
Jocal conditions were found to especially favor this system.
The railway between DBurgdori and Thun, which was built
by Messrs. Brown and Boveri several years ago, was cquipped
on this principle, and many other mountain railways have since
been built in Switzerland. The results, as far as is known,
have been satisfactory, but it must be borne in mind, that in
these cases the number of trains or cars operated is compara-
tively small, and the question of repairs is therefore not of much
consequence; furthermore, the electrical energy is in most in-
stances generated by water-power, so that any amount of waste
of energy is not felt, as it would be were coal used for gen-
crating purposes. The question of long-distance railways is
one which has recently come to the fore, and, although in the
United States there are several lines operated by continuous
current motors, the engineers of all countries are agreed, that
in order to render eclectric traction on long-distance lines
feasible, some system of alternating-current motors will have
to be adopted; in this connection Messrs. Ganz & Company, of
Budapest, have carried out a series of experiments culminating
in the equipment of the long-distance road between Lecco and

“Sondrio, which has already been described in the pages of the

STREET Rarrway Journar, and the efforts of American engi-
neers to develop a single-phase motor for long-distance roads
are being watched with the greatest interest by all European
engineers.

In conclusion, it may be stated, that owing to the very large
increase in the size of power stations, engineers and managers
on both sides of the ocean are beginning to realize the im-
portance of every economy which can be effected, no matter
how small.  Thus. in order to be able constantly to supervise
the control and operation of a station the writer’s firm now
makes a practice of installing their hot-wells on scales, so that
at any moment the amount of steam used per kilowatt can be
ascertained.  Automatical apparatus is now available to record
not only the temperature, but also the composition of gases
escaping up the chimney, and coal-weighing machines are sup-
plied which automatically register the amount of coal con-
sumed by each boiler.

The writer believes that as regards large stcam plants for
polyphase work, the future lies with the steam turbine and
high-pressure water-tube boiler, forced lubrication, super-
heated steam, independent auxiliaries driven clectrically, and
all Tabor-saving appliances, in the shape of coal and ash hand-
ling apparatus, combined with mechanical stokers. Under cer-
tain conditions, particularly in the neighborhood of blast fur-
naces, the gas engine may render great services, but we must
learn more about this branch of engincering before it is pos-
sible to say exactly what position the gas engine of the future
will hold.



MODERN REPAIR SHOP METHODS

BY RICHARD McCULLOCH

HIE descriptions and data here given are taken from the
practice of the Chicago City Railway Company. It is
not intended to claim for this company any superiority

but the data
what may be

either in methods or economy of repairs,

here given will indicate to some extent
accomplished in heavy city railway work.
having outgrown its old shops has recently built and equipped
an entirely new plant, requiring an investment in build-
ings and machinery of something over $450,000. A ground
plan, showing the general arrangement of the shops, re-
produced from an article descriptive of these shops which
appeared in the STREET RaiLway JournaL for March 7, 1903,

The equipment is such as to lead one to ex-

This company

is given in Fig. 2.

oiling, renewals, and replacements, it being the intention to
confine all genuine repair work to the shops.

The following tools form the equipment of each car house:

Two hydraulic pit jacks.

Two two-ton chain blocks.

One portable forge.

One anvil.

One post drill.

One grindstone.

The necessary hand tools, such as hammer, wrenches, chisels,
punches, cte.

In the car house, where double-truck cars are cared for, there
is added to this equipment a motor driven oil pump, furnishing

FIG. 1.—MAIN BAY OF MACHINE SHOP—REPAIR SHOP OF CHICAGO CITY RAILWAY

pect great economy, but wages are too high in Chicago to
realize this expectation. This company operated during the
year 1902, 206 cable trains, 125 double-truck, four-motor, elec-
tric cars, and 402 single-truck, two-motor electric cars. It has
one central repair shop and six car houses, in which car repair
work is done.

The various classes of work done at the car houses are: In-
spection and cleaning of electrical equipment; adjustment and
overhauling of brakes; renewal of wheels and truck parts; in-
spection of grips; minor repairs to car bodies, such as replace-
ment of broken windows and car fittings ; minor repairs to elec-
trical equipment, such as renewal of motor bearings and
brushes; renewal of controller parts, renewal of trolley bases,
poles and wheels, and repairs to car wiring. As a general rule

the work done at the car houses consists of inspection, cleaning,

oil to five sets of oil jacks for raising bodies off the trucks. It is
intended to dismount and thoroughly inspect and clean every
electrical equipment each ninety days. The cost of dismount-
ing, inspecting, cleaning and overhauling the truck, motors, and
electrical equipment of double-truck, four motor cars, is $8.00;
and of single-truck, two-motor cars, $4.00.

The organization of the repair shop department consists of
a master mechanic in charge of all repair work, both at the
shops and car houses, with the following foremen:

One assistant in charge of repair work in car houses.

One foreman in charge of the machine shop.

One foreman in charge of the blacksmith shop.

One foreman in charge of the foundry.

One foreman in charge of the electrical repairs.

One foreman in charge of tinwork, saddlery and upholstering.
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One foreman in charge of the wood mill.

One foreman of truck repairs.

One foreman of car body repairs.

One foreman of painting.

The total number of men in the repair shop and in the car
houses engaged in repairs, varies from 300 to 350, according
to the time of year. Work al the repair snops is carried on
during nine hours. The working day during five days in the
week is slightly longer than nine hours, allowing the shops
Each work-

man registers the time of entrance and departure on a time

to close two hours earlier Saturday afternoon.

clock placed at the shop door, and the time so registered serves
as a basis for the pay roll.

Table No. 1 shows the classification of the operating expense
accounts used in charging up shop time.  This schedule is
printed on card board and posted conspicuously in the various
departments of the shop, so that each foreman and each work-
man may know to what number any work should be charged.
Construction accounts and any particular job for which it is
desirable to keep the time separately are given special num-
bers.

Table No. 1.—Classification of Expense Accounts in
Charging Up Shop Time in Repair Shops Depart-
ment

ACCOUNT NO.

Charge

No.

101 Jtem A.
102 Ttem B.
103 Ttem C,

L—MAINTENANCE OF TRACK AND ROADWAY

Shop work on rails, rail fastenings, welded joints, etc.

Shop work on steam railroad crossings.

Shop work on street railroad crossings,
frogs, guard-rails, run-offs, switches,
ete.

Shop work on material for fences,
subways, tunnels, viaducts, ctc.

Shop work on track tools.

CIross-overs, CUI'Ves,

switch-mates, turn-outs,
105 ltem L.

bridges, culverts, trestlcs,

106 Ttem F.
ACCOUNT NO, 2—MAINTENANCE OF ELECTRIC LINE
107 Item A, Shop work on poles and pole-fixtures,
ances, €tc.
Shon work on rail-bonds, underground linc appliances, etc.
Shop work on line tools.

MAINTENANCE OF CABLE TRACK AND CON-
DUIT MACIIINERY
Shiop work on yokes, slot-rails, iron frames and covers,
plates, ctc.
Shop work on cable-pulleys,

overhead line appli-
108 Ttem B.
109 Item C.
ACCOUNT NO, 2 A.

110 Ttem A.

sand-

111 Item B.

ACCOUNT NO. 2
112 Item A.

shieves, pit machinery, etc
B.—MAINTENANCE OF CABLES

Shop work on tools for splicing tables, appliances for handling
cables, etc.

ACCOUNT NO. 3—MAINTENANCE OF BUILDINGS AND FIXTURES

113 Item A. Shop work on material and fixtures for electric power-plant
buildings.

114 Item B.—Shop work on material and fixtures for cable power-plant
buildings.

115 Ttem C. Shop work on material and fixtures for all other buildings.

ACCOUNT NO. 4—MAINTENANCE OF STEAM PLANT (ELECTRIC)

116 Item A.

117 Item
118 TItem

Shop work on engines, engine parts, appliances and fixtures.

Shop work on cranes, hoists and other engine-room appliances.

Shop work on boilers, boiler-fittings and appliances,
heaters, tanks, etc.

Shop work on coal and ash-conveying machinery and other
boiler-room appliances.

120 Item E. Shop work on piping and steam-fitting, valves, etc.

121 Item F. Shop work on other steam plant equipment.

ACCOUNT NO. 4 A—MAINTENANCE OF STEAM PLANT (CABLE)
122 Ttem A.

pumps,

B

@
119 Item D.

E

Shop work on engines, engine parts, appliances and fixtures.

123 Item B. Shop work on cranes, hoists and other engine-room appliances.

124 Item C. Shop work on boilers, boiler-fittings and appliances, pumps,
heaters, tanks, etc.

125 Item D. Shop work on coal and ash-conveying machinery, and other
boiler-room appliances.

126 Item E. Shop work on piping and steam-fitting, valves, etc.

127 Item F. Shop work on other steam plant equipment.

ACCOUNT NO. 5—MAINTENANCE OF ELECTRIC PLANT

128 Item A. Shop work on generators.

129 Item B. Shop work on switch-boards and switch-board appliances.
130 Ttem €. Shop work on storage batteries, transformers, boosters, etc.
131 Item D. Shop work on other electric plant equipment.
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ACCOUNT NO. 5 A—MAINTENANCE OF CABLE PLANT
132 Ttem A. Shop work on cable winding machinery.
ACCOUNT NO. 6—MAINTENANCE OF CARS

(Passenger Cars and Mail Cars)

133 Item A. Shop work on trucks and truck parts, including truck-frames,
truck-sides, wheels, axles, pedestals, oil-boxes; brakes and
brake apphances life-guards, fenders, etc.

Shop work on car-bodies, including platforms, vestlbules, roofs,
bonnets, window-sash; sand-boxes, gates, grab-handles, and
all fixtures and appliances attached to the platform, except
brakes, brake-appliances and fenders.

135 Ttem C. Shop work on car-fixtures and trimmings, including headlights,
signs, gongs and bells, curtains and curtain fixtures, seats
and covering for seats, stoves and stove-parts, electric heat-
ers, electroliers, lamps, Pintsch gas equipment, stationary
fare-registers, brass fixtures and trimmings, wire screens and
all fixtures and triminings inside of the car.

36 Item D. Car painting.

134 Ttem B.

ACCOUNT NO. T—MAINTENANCE OF ELECTRIC EQUIPMENT OF
CARS
Mail Cars, Work Cars, Snow
Equipment)

(Passenger Cars, Sweepers and other Snow

137 Item A. Shop work on motors and motor-parts, including armatures,
ficlds, commutators, brush-holders, gears and gear-cases,
pinions, bearings, motor-frames and parts, etc.

Shop work on trolleys and trolley-parts, controllers and con-
troller-parts, appliances for power, lighting and heating cir-
cuits, including circuit-breakers, cut-out boxes, lightning
arresters, rheostats, etc., and all car-wiring.

138 Ttem D.

ACCOUNT NO. 7T A—MAINTENANCE OF GRIPS

129 Item A. Shop work on grips, grip-parts, appliances and fixtures.

ACCOUNT NO. 8&~MAINTENANCE OF MISCELLANEOUS EQUIP-
MENT

Shop work on water and sprinkling cars, sand-cars, supply-cars,
coal-cars and all other work cars.

Shep work on salt-cars, snow-plows, sweepers, scrapers and all
other snow equipment.

Shop work on wagons and vehicles.

Shop work on harness equipment.

Shop work on other miscellaneous equipment.

140 Item A.

141 Item D.
142 Item C. ‘
143 Jtem D.
14 Item E.

9.—MISCELLANEOUS SHOP EXPENSES

Shop work on repairs and renewals of shop machinery, tools
and appliances.

Shop superintendence,
tiimnekeeper.

Miscellaneous shop labor, including wages of cngineer, oiler,
clectric light man, watchmen, tool boy, teamster, etc.

ACCOUNT NO.
145 Item A.

146 Item D including wages of superintendent and

147 Item L.

MISCELLANEOUS ACCOUNTS.—NOS. 23, 23 A, 24, 27, 33.

383 (23—Item I) Shop work on track-cleaning tools.

284 (28A—Item C) Shop work on tools for cleaning cable conduit.

388 (24—Ttem C©) Shop work on tools for removal of snow and ice from
tracks,

Shop work on printing presses and appliances.

Shop work on repairs and renewals of office furniture
and fixtures.

Shop work on ‘‘damage” wagons and vehicles. (Wagons
and vehicles damaged by collisions with C. C. Ry.
Co. cars.)

390 (27—Item B)
202 (28—Item I3)

408 (33—Item \)

Table No. 2.—Subdivision and Itemization ol Pay

Rolls for the Year 1902
DEPARTMENT NO. 5,.—REPAIR SHOPS DEPARTMENT.

Wages and

Item. Employees Salaries Per Cent

1, Pattern: dePartMeEnt . ..eee. ceron s smuimme « st 2 $3,318.13 2.3

2. Foundry department ............. Vine SN 8 5,252.05 37

3. Blacksmith department .. 21 12,663.32 8.8

4. Woodworking department ........ccoeeeen « 11 7,5614.81 502,

5. Machine department .ococeoceccsevsecacsses 36 21,661.35 15.1

6. Tinning department .. 7 10,690.33 7.4

7. Painting department 40 22,612.94 15.7

8. Car truck department eveoooseecasecess w27 15,780.56 11.0

9. Car repairing department ............ce... 29 23,546.95 16.4

10. Motor repairing department 20 11,307.17 7.9

11. Miscellaneous shop labor ......... 6 T e s 9 5,422.38 3.8
12. Superintendent, assistant superintendent,

tIMEKEEPET oo siorviafos s siaiiors 3 Siainier = st e e 3 4,020.00 ‘ 24

236 $143,789.99
DEPARTMENT NO. 7.—CAR HOUSE DEPARTMENT

Wages and

Item Employees Salaries

1. Clerks 16 $12,384.83

2. Watchmen, car pushers, car placers, etc., elevator men 49 36,655.77

5. (Car Cleaners: «ons vs@aies sismies s wamisis s ataistoie s wiaioion]e A 63 41,060.61

6. Lamp and headlight ten ders e ot ¢ ofteinte) s o] CPRRRPN 12 7,133.99
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1036. Construction of new boiler house at IFifty-Second Strect power
. lant ..... OQETG000000E00ELT0000 300030 GO0 A0GT SU0E 0 aADGEL0a0REEG 148.88
; PEIMCIL vuenva e e 16 3,970.00 P
g \?N?:ecsl:o;itgﬁlluzzlws 14’ 10.615.47 1037. Installation of ﬁvc new bmlers at Fifty-Second StrC(t power
L T e e ) e T TELTEED 3L i s a5 L8 5o e 8 68 o o s i o 240.79
1 4 P
S O:::rrk)car louse employees (not engaged on repair 18 10,591.78 1038, Construction of Sixty-Ninth Strect tracks from Sixty-Ninth
11. Stablenien }z 1'022 a1 and Vinccnnes Road to Sixty-Eighth and Cottage Grove
T = i IAVCTITICH « tesisi 3 sramgass £ 9sie 3 i § G0 SR0A 3 3 S 3 S Som3sie 247.11
191 $123.934.76 1040. New electric power plant at Twenty-First and Dearborn
’ i SR CEtSINeN, ¢ olea houn o supere s pareigz e < wsivig s fossioss s tis s 340.89
DEPARTMENT NO. 7.—CAR HOUSE DEDIARTMENT (SHOPS) 1041. Construction of new repair shop buildings at Seventy-Seventh
Wages and Street and Wentworth Avenue .....veeeeieiniieineeanenannnn 9,239.11
Ttem Employces Salaries 1042. Installation of new coal conveyor at Forty-Ninth and Oakley
1 Eoremen 5 $4,436.75 Avenue electric power plant ........... Shs B0 5 3518 o nensnsese 2 senfd 6.93
SESOTE NG ooniete ol olotets e et et o 4 iera (S 41ate, 5, ST E SAHATGE 3 iR e $4,436.
3. Car inspectors, motor mspcctors and cleaners (elec- 1044, Removal of general repair shops 4,100.62
I s e 15 10,188.73 1046. Reconstruction of Archer Avenue tracks from St ate to Ash
4. Car inspcctms, grip inspectors and cleaners (cablc).. 9 6,709.29 1And. we: e « aus S8 RIS B OIS STATEINS VIR 8 SIS e S ¥ " 114.25
10. Other car house employees (engaged on repair work) SAG 62,981.50 $143.789.99
115 $84,316.37 The wages paid in this shop are as follows:

Table No. 2 shows the division of the pay roll for the year
1902, according to occupation. It may De interesting to note
that the machine shop, car repairing and painting departments
are about equal and are the largest items, being each more than
fifteen per cent of the total.

Table No. 3 gives the amounts of the labor accounts for the
shop and car houses. Of the shop pay roll, car repairs are only
61.5 per cent, construction accounts forming 11.4 per cent,
power plant repairs 3.4 per cent, and track and line repairs
4 per cent.

Table No. 4 gives an itemization of the repair accounts.

Table No. 3.—Distribution and Charge of Pay Rolls
for the Year 1902

DEPARTMENTS OF REPAIR SHOPS—CAR HOUSE (SHOPS).
DEPARTMENT NO. 5—~REPAIR SHOPS DEPARTMENT

Account Amount
1. Maintenance of track and roadway......c.covivvniiiinioininnn.. $32,288.16
2. Maintenance of electric line...... 1.668,83
2A. Maintenance of cable track and conduit machinery.......... 822.10
213, Maintenance of cables: i asus i e vamies Hasm « weens s Gasns s 5 G 248.73

1902 1903
Cents per hour Cents per hour
Machinists 27 30 30 33
Machinists’ helpers.......... 17V 20 20 22V 25
Blacksmiths .........oonene. 2714 3154 30 3°
Blacksmiths” helpers... ... 1934 . 22
Brass moulders ... ... 25 30 25 30
Armature winders .......... 25 27Y% 33 25 27V 33
Electrical helpers ...c.oo.v.0 10 I5 18 10 15 18
THINNCES 5 s me s < oins @3 @ am dae 2614 27V% 2614 2714
Harness makers ............ 25 25
Wood mill workers ......... 20 25 27%% 20 25 27V
Gabinlet maleCns fouw o smns s 25 2714 25 27
Car washers (paint shop). .. 17V 1714
Rough painters (paint shop). 20 2214 20 22V4
Varnishers and finishers ..... 25 25
Stripers and letterers ........ 271 27Y4
Rate per day of 10 hours
1902 1903

Car lhouse repairers. ... $1.75 2.00 2.25 $1.9215 2.20 2.47%%
The machine shop is equipped \\fith three-wheel boring ma-
chines, one-wheel grinding machine, one hydraulic wheel press,

3. Maintenance of buildings and AXIUres. cove.oommesiesosrininss
4. Maintenance of steam plant (electric).. twelve lathes, two planers, two shapers, six drill presses, two
AL IR ) .
;_\ ﬁﬁ:tt::::g: Z: :::mplﬁgtm(came) 1:;;2; turret drill presses, one turret lathe, one double bolt cutter,
5A. Maintenance of cable plant.................... 63780 one six-spindle nut tapper. For large work there has been in-
6. Maintenance of €ars ..........i.iiiiiiiiiin i 58.300 50 ", il {1 . SO . tively
7. Maintenance of elcctric equipment of cars.................... 17,144.04 stalled a two-center lathe, the centers SR See SR
TA. Maintenance of Grips ..eeeeeeseeeneneeieeonneneeiarineenannn.. 535048 26 ins. and 48 ins. As work which requires a swing of 48 ins.
8. Maintenance of miscellancous equipment.. . 6,498.84 . . . .
6. Blicrellortsstils, SHOT EPUTE s x o < samis ¢ w08 £ o0 £ 500 £ 5 e agssas 1S rather infrequent this lathe is kept normally at work on the
14. Miscellaneous supplies and expenses of power plant (electric) 1.07 26-in. centers. The largest planer has a travel of 10 ft., and
20. Wages of ccar house: emplOYEES . . v s 5 siwss s swioins s asiass s siams & 32.00 5 s ) .
T, Wl @ CHUE G, Liotge 1S a convenient tool for planing motor frames and large cast-
23. Cleaning and sanding track ............ 213 ings. The wheel grinder is used for grinding the flat spots out
27. Printing and stationery....o.ee.eeieeieiiuieiieiiiiiiiieiaaian.. 2.85 ) . . .
28. Miscellaneous office exXpPenses...........oouemiininieeneinnnnn. 346.01 of old wheels which are gOO(] enough to send back to the car
29. Stores expenses ....... Cionesnoancenag 131560  houses again. The turret drills are most convenient machines
30. Stable expenses 2.75 . . 5 .
5 Miscellaneous, general e‘pemes """"" ) 1L for performing a series of operations on small castings, such
23s0 IDAMNARES] <fal5 s s Sriet 3 16210 ¥ 5 ieir.8 3 Sois it o ipi o insniai a smmiots o 2243 as trolley wheels, controller parts, etc. The bolt cutter and nut
1016 Track elevation. = = e o semras S = e s e s setesoie s otoiaite s 10.93 y : .
1017. Boulevard: interseCtONS s swemnn 5 swrews & swon s 5 6065 5 oo & Sfermee 2.20 tapper are used very largdy mn workmg over old bolts or for
1026.  Construction of mew car house at Seventy-Seventh Strect making special bolts. Large numbers of bolts which are sent
andEVWen twor th RNV EIING) o, o uies ratie sl wetgs's oo aoiere slemie o Somss ve 1,469.17 s -
1097, “Track and eloctric line constinction. in naw. car Ticise af Sev. in on account of defective or worn-out threads, and would
enty-Seventh Street and Wentworth Avenue,............... 22223 otherwise be scraped are sheared off, cut with new threads and
1029. New booster for Forty-Ninth and Oakley Avenue electric o .
Hower. DAt b 24 made into shorter bolts. For standard parts jigs and tem-
1020, Reconstruction of Wentworth Avenue tracks from Sixty-Third plates are used as much as possible. Table No. 5 gives the cost
Street to Seventy-Ninth and Halsted Streets................ 6.00 . . . . s
1032. Reconstruction of Archer Avenue car house........ovuve.n.. 31.56 of performmg some of the usual operatmns in this Shﬂp. Flg'
1033, New storage battery for Twenty-First and State Street I is a view of the machine shop. In the arangement of the
DOWEE PIANE s orguan « s 5 gow v e womies 3 S50 3 SGHES 3 132.21 g 5 s
0STTIR e e overhead and iy ——— o.s6  machinery it was intended that the tools for heavy work should
DEPARTMENT NO. 7.—CAR ITOUSE DEPARTMENT (SHOPS) BY DIVISIONS
Division Division Division Division Division Di\i<ion
No. 1 No. No. 3 No. 4A No. 4B No. Total
G Maintenance of Cars......ooveovueeronn... $5.210.73 $0.350.14 $6,200.04 $6.500.58 $0.760.47 7 :SS 10 $44.637.06
7 Maintenance of Electric 12 qu1pment of Cars e 3.901 .58 725.32 3.002.22 2,516.40 4.155.79 15,381.31
8 Maintenance of Miscellaneous Equipnient 1.25 .10 4.40 13.75
0 Miscellancous Shop Expenses............. e ()I’ ;0 040.85 836.75 091.60 000.00 4.581.70
20 Wages of Car House Employes........... 3,016.19 3.279.05 4.435.18 3,248.52 1,042.84 2,043.45 10.460.13
22 Miscellaneous Car Service Expenscs...... ool . 114.31 117.61 o e 231.92
30 Stable Expenses ....,..... 4.50 4.50
$0.132.67  $17.534.17  $12,432.80  $14,704.68 $15,220.31  $15201.74  $34.316.37
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be underneath the crane and beside the track, so that heavy
material could be handled entirely by the crane.

The electrical department contains five machines for winding
coils or banding armatures, a wire cleaning and taping machine
and three armature coil taping machines. Armature coils are
made in forms upon lathes, taped in the machines, dipped in
varnish and thoroughly dried in a steam baking oven before
being used. Burnt-out fields are allowed to accumulate until
there are enough to work on. The exterior insulation is then
stripped, the wire insulation burnt off, the wire retaped and
rewound into a field in the taping machine. By using old wire
for this purpose there is a saving of $1 to $3 in the cost of each
field. The entire difference between the cost of old and new

wire is not saved, because there is additional labor occasioned
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by the use of scrap wire, and an expensive tape is necessary for
reinsulating the wire. No bad results have been noticed on
account of the use of scrap wire. Before the exterior insula-
tion is put on the field the coil is thoroughly baked in the oven.
Table No. 6 shows the cost of some of the work done in the
clectrical department and also illustrates the difference in cost
between field coils wound with old and new wire.

In the tin shop repairs to headlights, sand-boxes, oil cans,
waste boxes, etc., and all the repairs to the galvanized iron
work, guiters and down-spouts of the company’s buildings are
taken care of. The equipment consists of punches, rollers,
shears and formers. A nickel plating and burnishing plant is
operated in connection with this shop.

In the upholstering shop, repairs to harness, awnings, cur-

Table No. 4.—Operating Expense Statistics for the Year 1902

MAINTENANCE OF CAR EQUIPMENT (PASSENGER AND MAIL

CARS)
MAINTENANCE OIF CARS
Maintenance of cars (954 cars in 1902) (account No. 6)..coeeeeenn... $177,922.87
Maififenance of one €an PEr ANMUM. « uieeis sxsisisis « sisiwiois o sisininis o entaisis s sbe 187.00
Maintenance of cars per car mile rUN...civvveireeceeeererineecennes 545
ITEMIZATION OF ACCOUNT NO. 6—MAINTENANCE OF CARS

Per Cent
Item Amount  of Total

A. Repairs and renewals of trucks, truck parts, life
guards, fenders, etc $107,264.12 66
B. Repairs and renewals of car bodies.......coveevnneen 34,835.86 20
C. Repairs and renewals of car fixtures and trimmings.. 11,315.55 6
D: Cap DaNtiIE s s cosen sy § e s fessei 5 § sewies oo 3 yom 24,507.34 11
$177,922.87 100
[y e I G I RIRRIN .|, ciccnse o <yrssonts o uasiose = svassass sl scuzszore) oot busese o1 2o $98,665.04 55
Other charges ......... P e o 8 79,257.83 45
$177,922.87 100

DETAILS OF CAR PAINTING

CATS TEPATHECT, ioccin s 1515 ¥ SN0 8 S¥ire b 8 TR & ¥ SSRGI0 § B HOWOH 8 Soo0sia s STNR 5 USTathss ) 5058

Cars revarnished and touched up
Repains! Of ©ars painted sowe s sumws susmss » sl Ralasals Sevatis s s shmiste s siorm

Amount expended for car painting per car (954 cars in 1902)............ 25.69
ITEMIZATION OF CAR PAINTING.

Per Cent

Anwount  of Total

(BRI Eell by S e e e S P S S 0 0 e o $16,381.38 67

UNET) ICITATIZES! 1 eminen s sianeison) s sinsninie sun 2x3i8ins o/ s siafbioss ¥ Beoilore € Beofas® £,125.96 33

$24,507.34 100

MAINTENANCE OF ELECTRIC EQUIPMENT OF CARS (ALL CARS)
Maintenance of electric equipment of cars (Account No. 7) (527
equipments in 1902; 125 4. motor, 402 2.MOtOr)...veuveiienniiiinnann $70,733.12

Maintenance of electric equipment of cars per equipment per
annunt {Account IO Thuier s e v senivios o smeiin smsrotrs « swisiors o sivisioss o oo 134.00
Maintenance of electric equipment of cars per equipment per car
Ilel TUN oo cmveieis eieteie BOE R AEE non0 6 heoD D EBOEE90 CF B0 C 0,202 00 0 AIRRNS 386

ITEMIZATION OF ACCOUNT NO. T—=MAINTENANCE OF ELECTRIC
EQUIPMENT OF CARS (ALL CARS)

Per Cent

Item Amount of Total

A. Repairs and renewals of motors and motor parts.... <§51,405.08 3
B. Repairs and renewals of trolleys and parts, controllers

and parts, power circuits, etC......coeuus- Ty 19,328.04 27

$70,733.12 100

Py HOll CNARRES wiatwiass aiomreis s o siisiors o siniaimin s sisisisie a seorsinin s siaisiose a s $26,866.76 38

ETler’ (CIATEES: o reavion soissmsins sipion o sisksisis o acadsluse & Bro2diass el 43,866.36 62

$70,733.12 100

OPERATION OF ELECTRIC EQUIPMENT OF CARS
Operation of electric equipment of cars (527 equipments in 1902).... $14.918.88
Operation of electric equipment of cars per equipment per annum 28.00

Operation of electric equipment of cars per equipment per car mile

SUTD G CaHen0 UoEDE OE s E fa S0 e 8 6ae o CEa 0 0T 00 HTP00T 0TR DG DR PR AT AT D ST .081
ITEMIZATION
Per Cent
Amount of Total
(Account No. 20. Item ID) Wages of car inspectors,
motor inspectors and cleaners ............ SRR . oo $10,324.09 69
(Account No. 21. Ttem A) 37% per cent of lubricants,
waste and rags for cars ........ceveiiiiiian Flo/aziaatal o oton 3,672.58 25
(Account No. 21. Item E) Trolley rope (50 per cent of
LEEM| )L wioierniets = aiaie el a1 5 SRS ST A ailane & p sleeloie o sia et 8181 s 659.64 4
(Account No. 21. Item F) Commutator brushes........ 262.57 2
$14,918.88 100

Pay rolll CIVarBes s s s 5§ coms 5 s s o s § So0m § {650 veee $10,324.09 69
Other CHALEES + swus v wemns & s § §6305 5 GUEES § § GRS 3 OvEs o 4,594.79 31
$14,918.88 100
MAINTENANCE AND OPERATION OF ELECTRIC EQUIPMENT OF
CARS
Maintenance and operation of electric equipments of cars (527
equipments in 1902) ......coieiiiineieneennes i, IO W, .. $85,652.00
Maintenance and operation of electric equipment of cars per
equUIPpMeENt PEr ANNUM .euceresonnnes cmnnnssaossosai. wnes onins s s 162.00
Maintenance and operation of electric equipment of cars per
ecquipment per car Mile FUN wiis vwoss « swsisn » sisiains » swsios s sawns & isimims o 467
ITEMIZATION.
Per Cent
Amount of Total
MATHTEHATICE .oqoits s & 165 5 HEes ¥ G § 510 S < aEmts s wsteretals aiuistois s $70,733.12 83
CIPBPEEION. 555 8 womns ¢ wsnms & GHEHH ¥ SWwms & Copmn RaETE & wosincs = e o 14,918.88 17
$85,652.00 100
Pay: £oll CRALEES: 1 sevicrs s sorsinio o stemmisie sinsoinine siminssie o smisinisis eiziossie $37,190.85 43
OTHer CHATEES e v o sioimiurn s srarncoie o siaiinio 3 sieiwinie o emissnis sl sisininie 48,461.15 57
$85,652.00 100
MAINTENANCE OF GRIPS
Maintenance of grips (172 grips in 1902) (Account No. TA).......... $22,391.67
Maintenance of grips, per grip per annum (Account No. TA).. 130.00
Maintenance of grips per cable car mile run...ooveveeveeninineeenes 157
ITEMIZATION.
Per Cent
Amount of Total
Pay toll Charpes . s.cees s veusns « ompen v sans o o vumms smininis o sinin $5,343.32 24
OLHET ChATEES v 5 soninis o simimeses sisiorsin o sininion o siateinisls) aimiaiaie 8 Simse 17,048.35 76
$22,391.67 100

OPERATION OF GRI1PS
Operation of grips (172 grips in 1902)....iiiiiiiiiiiiiiiian, coeaeen $8,218.42

Operation of grips per grip per annum . 48.00
Operation of grips per cable car mile run......... .058
ITEMIZATION.

Per Cent
Amount of Total

(Account No. 20. Ttem E) Wages of car inspectors,
grip inspectors and cleaners................. o & a8 $6,749.39 82

(Account No. 21. Ttem A) 15 per cent of lubricants,
waste and rags fOr Cars ...eeeecececeseens s s s e 1,469.03 18
$8,218.42 100
Pay roll charges ........ B o T e i o C s B 8600 $6,749.39 82
Otlier CHATZES ..ociiwns s comin « dowme & womnn v swasie o wwn = cacnimnio s 1,469.03 18
$8,218.42 100

MAINTENANCE AND OPERATION OF GRIPS
Maintenance and operation of grips (172 grips in 1902) -cc - cooe smmne $30,610.09
Maintenance and operation of grips per grip per annum............ 178.00
Maintenance and operation of grips per cable car mile run......... .215
ITEMIZATION.

. Per Cent
Amount of Total
MaintenamnCe «oueveeneeeneroensnsasansnnsocssassnnsns vt olave $22,391.67 73
OPEration +oveevuriunneeeeererssiesieioneneseanes oleieimie e 8,218.42 27
$30,610.09 100
Pay roll charges ......coeaveeees R T veeeee v $12.092.71 40
Other charges ...... e 0C O o E T B A 00 G T DD ORHID D R oo . 18,517.38 60

$30,610.09 100
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Table No. 5.—Machine Shop—Cost of Performing
Various Operations
Labor in turning axle, cutting key-way, boring whecls and pressing wheels
on axle,
(a) 30-inch wheels fitted on 4-inch axle for No, 49 Westinghouse motor.

Turning axle, 2% hours at 25c..........

Cutting key-way, % hour at 30¢ .......eouneennenn...

Boring and fitting whecls, % hour at 33c..... 53 SRS ;

Pressing on wheels, 15 hour at 20C.............. - 10
Total COBE s cins ¢ svmms ¢ 465 5 § 5565650 o smimione o siasminme s 0500000050008 J00EEE IR CEad $1.04
(b) 33-inch wheels ﬁtted on 4%-inch axle for G. E. 67 motor.

Turning axle, 3% hours at 23c....... S AT § S § 5 U5 Biinensasn o, srscuecn pcssaters $ .88

Cutting key-way, % hour at 30C.......uouvuennnn... A5

Boring and fitting wheels, 14 hour at 33c 16

Pressing on wheels, 15 hour at 20c....... .10
LORAL SCOBT 5w 4 25555 C5855 » smmms » smcssnn x sinimias « sioimin x soessinis € st = ssrusess 5 e $1.29
Cost of trolley wheels.—Matcriai.

100 brass castings, 3 Ibs., at 15c... $15.00

100 graphite buslings af 106 s coues « sowwn 5 vons s voin 3 10.00
Labor.

Boring and facing 100 wheels, 4 hours at 30C ....evvununeeeeirnnnnnnnn.. 1.20

Turning 100 wheels, 2 hours at 30C.......coouveeinnn.. .60

Pressing in bushings, 1 hour at 15c¢.. <15
Total cost of 100 wheels ............ $56.95

CoSt DET WhEET e s smen s setios s 2400 3 tknrars oloimiarnle aie 0000000005560 57
Re-bushing and turning old wheels.—Material,

100 bushings at 10c . $10.00
Labor.

Pressing out old bushings, 1 hour at 15C....vueeuneuneeeennenneennnnnnns 15

Pressing in new bushings, 1 hour at 15C..cvueueeseereeennnnneneieennnnn. <15,

Tearting, 2 Hoturs af B0 ..vows s onsesscoms o o SBE ¥4 SV 9 S Bt i .60
Total cost for 100 wheels.iouuiiiiniiiiiieinneeeiiiniiinneennnn.s s wave 910:90

(GOSERDET WREEL hiuleo 51501 7 Soiaiaio s oioisiots siniolale] s sTeiatata o fatetore) s storobers ¥ sFoie s o sistetates & 26 A1

Table No. 6.—Electrical Repair Department—Cost of
Performing Various Operations

NO. 6.—ELECTRICAL REPAIR DEPARTMENT—COST OF
PERFORMING VARIOUS OPERATIONS.

TABLE

Note—These estimates are based on the following cost prices:
No. 4 d. c. c. magnet wire, 15%c. per Ib.

No. 5 and No. 6 d. ¢, ¢. magnet wire, 16¢c. per 1b.
No. 6 square d. c. ¢, magnet wire, 21%4c. per Ib.

No. 7 d. c. ¢. magnet wire, 17c. per lb.

No. 0.220 asbestos covered wire, 19c. per lb.

No. 9 d. c. c. magnet wire, 18¢c. per Ib,

No. 10 d. ¢. ¢, magnet wire, 18¢c. per lb.

No. 11 d. ¢, c. magnet wire, 18%c. per 1b.

Scrap magnet wire for re-insulating, 10c. per Ib.
Commutator bars, 22c. per 1b.

Amber mica, 95¢c. and $2 per pound, according to size.

Labor Material Total
Rewinding No. 12 Wesinghouse armature..... e $5.00 $12.73 $17.73
Rewinding No, 49 Westinghouse armature..... saw 530 14.31 19.61
Rewinding No. 3 Westinghouse armature........ 6.46 13.75 20.21
Rewinding G. E. 800 armature......coceveienenns 11.57 18.27 29.84
Rewinding G. E. 67 armature..cceceresrescvennes 6.71 18.60 25.31
Rewinding No. 5 Walker armature............... 7.89 16.09 23.98
Manufacturing one No. 12 Westinghouse field
coil (new WirC)iivivaviiniiiieiiiiiiniinnnnns eos 003 8.17 9.12
Manufacturing one No. 12 Westinghouse field
coil (old ‘wire re-taped)......... GOI000RANDN 00000 1.19 6.94 8.13
Manufacturing one G. E. 67 field coil, new wire 0.79 10.07 10.86
Marufacturing one G. E. 67 field coil (old wire
re-taped) ...... e o SIS 5 SRR 8 Ses VORI S ke 1.12 6.78 7.90
Manufacturing one No. 12A Westmghouse field
COil; NEW: ‘WITE 5 wusais o s aistays’s & sioutiie § steris § sipns 0.88 12.81 13.69
Manufacturing one No. 12A Westinghouse field
coil (old wire re-taped)........ 5 e e § 6 1.47 7.95 9.42
Manufacturing one No. 3 Westinghouse field
coil, new wire 0.97 8.63 9.60
Manufacturing one No. 3 Westmghouse field coil
(old wire re-taped)..... Go5h PEaTY0ARI006n anoaos kil 6.95 8.42
Manufacturing onc No. 5 Walker ﬁeld coil, new
WATE s ssesion s s SRS SRR & SR WIS § ST 4 6 0.86 9.15 10.01
Manufacturing one No 5 Walker ﬁeld c011 (old
WiTe TEHAPCA) v s asrotons o siossin s isimints s 4513338 5 555 1.10 7.82 8.92
Manufacturing one No. 49 Westmghouse field
coil, new wire ....... 0.86 8.10 8.96
Manufacturing one No. 49 \Westinghouse ﬁeld
coil (cld wire re-taped) .....civviiiiiiiiinnns 1.19 6.64 7.83
Manufacturing one G. E. 800 field coil, new wire 1.08 11.70 12.78
Manufacturing one G. E. 800 field coil (old wirc
Te-1ADEA)  sanms & g § s § & SEEDE SRR § SEIRE § SEEE 5 1.45 9.85 11.30
Manufacturing No. 12 Westinghouse commutator. 151 13.15 14.66
Manufacturing No. 12A Westinghouse commu-
tator e oL Toreied e erete e le) ctadetols el tetorerolote ool s siurerelolsle 1.59 22.56 24.15
Manufacturing G. E, 800 commutator .......... 1.59 11.66 13.25

STREET RAILWAY JOURNAL.

373
Manufacturing No. 5 Walker commutator...... 1.51 8.57 10.08
Manufacturing No. 3 Westinghouse commutator 1.51 11.55 13.06
Manufacturing No. 49 Westinghouse commutator  1.72 19.88 21.61

Details of winding G, E. 67 armaturc—NMaterial.
65 1bs. No. 9 magnet wire at 18c
6 sq. ft. No. 20 manila paper........

45 yds. No. 4 sleeving....ovvuene....

34 yds. S4-inch linen tape...oovvviveinneneenenen., O A TORI0 S SO0 G T2 00

BE1bss INGE 16 TN WILCH oile ke 5150 5 Eeiie 5o o350 S e HEG 8 slatsis n mskosesels afoioimselal

1351 s SOlACr eus vueise s sreenis 3 sretesens ¢ e

{1 e

2 1bsi. Tnidial MIIEA! .o isseisrs s wetormiers

1% 1bs. #j-inch friction tape

2 Ibs. 13%-inch friction tape............

115 sq. yds. drilling ....oooiviiiniann.

3 quarts vOItalac ...ueiiiiiiiiin it e e e

3 sq. yds. No. 10 empire cloth......... B0 S OB S I T RE s RS OB T En G 0.78

A | R T L L 0.04
Labor—

Winding armature coils, 214 hours at 0.175¢c......c.ccviuiniennnns § s & oo 044

Gluing armature coils, & hours af 200, g, sl tcs e 3 facsi s Cues /o 1.20

Taping armature coils, 214 hours at 15c....vvueevn . o5 osedieinsai eSS B SR B € 0.37

Cutting, tinning, dipping coils, 3 hours at 17c........cveene. 0.51
Stripping, rewinding, soldering armature, 12 hours at 0.275c.. 3.30

Turning commutator, %% hour at 0.275C......ccciiivninininen. 0.14

Danding armature, 5 hours at 15¢ 0.75
Total cost of rewinding ATTAtUTE s « s s s & § SREAE € 6505 § S0 § T35 5.4 5 $25.31
Details of winding G. E. 67 field coil—Material.

48 1bs: 0.220: asbestos covered wire at 19€. :iavveooewnn o s onws s o s swwoiss s o $9.12

1 sqs yds Do, 10 empire CIOTH: . emies « siosis s cuimmia s oo sioma & geiis gemesis s s 0.26

1% sq. yds. sheeting queassoesisns 0.10
115 Ths, friction HaPe .. cemn o amenels sismmin o (0:37

1 pint Monarch insulating paint 0.15

1% sq. ft. No. 20 manila paper............ .o 001

1% pint P. & B. paint........... I R R R S S SRR . 0.06
Labor—

Winding coil, 1 hour at TTLor: s v samims o sl e § sH@e & s §o Hi,s e 0.17

Insulating, 24 hours at 27%c v 0.62
Total cost of field coil.......... S5 € § sanwe ¢ oy srein e o8 st e § SeEE § SR $10.86

Table No. 7.—Operation of Blacksmith Shop for
One Day—July 24, 1903

Hamniering old car axles into 134-in. x 134-in. guards for track work. Nine

hours’ work.
Plant for doing this work, one oil furnace, one 1500 1b. steam hammer and

appurtenances.
Estimated cost of plant—$2,500.
Material—

1374 1bs, old axles at 9C...ecvveins ¢ S SRR § v W8 3 Tes § R % e & et g $12.37

35; galsy fuel ionl At diBCiusnn » gumes uoiesis L Hosas Semes § LSS & 5 eabn SEETE S 5 4 1.58
Labor—

Blacksmith; 9 hours at 33Cmumss s samuins semmn s swsns s s & sision & s 5 demEes w297

2 helpers; 18 hours at 122¢;ven o s swresis s uistorn s aiateis o TR 3 OIS § GOSN & SRISER T § 3.96
Total icost iof 132 1f., 1374 1bS,; 134 iNS.. S0« cwine s cistsisrs o sivvarors s statesers sneroreie = sz $20.88

Cost if purchased, 1374 1bs. at 2.15¢

Saving by 1Se Of SCTAD «.vuittiuiuieiit i ieneeetneneeareneeenneneeaenes

Table No. 8.—Operation ot Bi'ass Foundry tor Two
Days—July 17 and 18, 1903

Castings made No. of pieces Weight
GTID! (108 INIG. flcieirisiels simieiorals mialsiars)s) iatets c/oiietaie s cmsoiase e simseselelsinfarers 1860
GriD dies INIGL 2e/eioivie simimnarsie siormsnislslsiaaress s sissassalols 1776
Grip jaws top 300
Grip beams .......c...u0 400
Controller parts 125
Shop repairs :::aeesssvs 15
ConSIruction GCCOUNT 5, cummsint vensesie autls s sisn sl samiosls sz 5l 60

G e e TSR SLe e S o R Tel s swers » tetates s 1iOTOYeld 628 4536

Average wcight per casting, 7.23 Ibs.

MATERIAL AND LABOR

Material—

Brass—4301 1bs. at 13c

Copper—338 1bs. at ldc.

Zire=dl) ig 2 BliEsoccco00m000000050055000008 20060000060 2000 350596050

Tin—90 Ibs. at 28.35c.......

Fuel o0il—125 gals. at 4.5c....ccoenne. O A D AOG £ D 8 5 S D 0 5.62
Total cost of material...... § o GREE & T 0

LADOE v = ciows 5 s & sisesre 3 oieretsis  os Siewnstes i S0 @ 8 iwieis 51
‘Total cost .of 4535 IbSscesessaseviesss T — G O § § S § SRS § SR $662.58

Cost per pound, 14.6c.

To cover the cost of general superintendence, insurance, deprcciation, re-
pairs, etc., the sum of onc cent should be added to this price per pound.

Cost of plant approximately, $3,000.
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tains, etc., are made. Two power sewing machines are used.

A complete laundry, consisting of two washing machines, one
extractor, one wringer and one ironing machine, is in use. One
washing machine is used for washing towels and curtains, and
the other for washing oily waste.

In conncction with the upholstering shop a plant is main-
tained for the manufacture of rotary cane brooms for the elec-
tric sweepers. A great many of these brooms arc made, as
sweepers are used throughout the entire year for cleaning the
right of way. A power machine is employcd in this shop for
splitting the cane.

The equipment of the blacksmith shop consists of eight down-
draft forges, four oil-heating furnaces, one 1500-Ib. steam
hammer, one 600-1b. stecam hammer, two Bradlcy hammers, one
bulldozing and bending machine, one forging machine, three
power punches and shears. The blast for the forges is fur-
nished by an clectrically-driven fan, and a suction induced by
another fan takes away the smoke and gases through the hood
over the fire, so that the air in the blacksmith shop is as pure
as in any other shop. The air and smoke ducts consist of sewer
pipe laid under the floor. Onc of the oil-heat-
ing furnacesservesthe steam hammers, one the
Bradley hammers, one the bulldozer and one
the forgingmachine. A view of the forging ma-
chine , with the oil furnace beside it, is shown
i g, 3. The advantages of oil for this worl
are that the heat may be perfectly regulated,
that the furnacc is ready for work within a few
minutcsafter turningon the oil. that as soon as
work is finished the supply of o1l may be shut
off, leaving no waste fuel as in thé case of a
large coke fire, that the manual labor involved
m caring for the firc is small, that the capacity
of the furnaces is so great that the machines
scrved by the furnace may be kept in contin-
uous operation without the necessity of the
blacksmiths standing waiting for the iron to
heat. The debated question of fuel cconomy
is outweighed by thesc very evident advan-
tages.  Thic cost of hammering 134-in. x
134-in. iron out of broken or worn-out axles
by means of the 1300-1b. hammer and o1l fur-
nace is shown in Table- No. 7. Worn-out
axles arce also hammercd out into switch

tongues.

Adjoining the blacksmith shop and undcr the same foreman
is a frog shop, where special work for the track is made. A
great dcal of this consists of T-rail crossings, of which the
Chicago City Railway Company has 385 to maintain, on ac-
count of the numerous grade crossings with the steam rail-
roads. The equipment for this shop consists of two small saws,
a rail bender, two drill presses and one frog and switch planer,
with a stroke of 18 ft., all of which are motor-driven.

The cquipment of the brass foundry consists of one power
shears, one core-drying oven, two babbitting furnaces, and one
oil-melting furnace, with a capacity oi melting soo 1bs. on one
charge. This latter furnace is arranged something like a
Bessemer converter, swinging on trunnions for pouring. Table
No. 8 shows the cost of producing brass castings in this shop.
A view of the brass melting furnace is shown in Fig. 4.

A wood mill contains saws, planers, surfacers, molding, mor-
ising and tennoning machines, and all the machinery necessary
to make car repair parts out of rough lumber. In the wood
mill is also located the pattern shop. The only power machine
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in the paint shop is a paint grinding machine driven by a small
clectric motor.

A oprinting establishment for printing transfers and sta-
tionery is operated by the company, and should be considered
in connection with the shop although it is not located at the
shop but at the general office. The cost of printing transfers is
shown in Table No. 9.

The power for the entire shop is furnished by motors run-
ning on a joo-volt circuit. TFor special reasons it was con-
sidered best in this installation to build a small electric plant at
the shop, and all the motors are normally run on a metallic
circuit, but an emergency switch is provided, by means of
which the shop load may be thrown on the trolley circuit in
case the shop plant is not running.” Beside the steam engines
running the generators there is not a steam engine in the plant.
LLarge machines are provided with individual motors, and the
other machines are driven in groups from shafting, an effort
having been made to group together those machines which are
likely to be running at the same time. Thus, in the machine

shop the small machines are divided into three groups, each

FIG, 3—~FORGING MACIIINE FOR MAKING BOLTS AND RIVETS, WITII OIL

FURNACE BESIDE IT

group being driven by a separate motor. Individual motor
driving for each machine would have been very expensive of
installation, and would have nccessitated very serious com-
plications in the electric wiring to get changes of speed.
Iaving thus briefly given the equipment of the shops it would
be well to take up some of the questions which present them-

Table No. 9.—Cost of Printing Transfers for the
Year 1903
Total transfers printed, 131,183,500,
Estimated value of plant, $5,000.
Labor & o« eu s s cms & ceare « & conies 2essn & desie s satwn s woasiae -

Wire staples ..
IR C o o000 06o 000 Ga R ADOR G ADD60T 500 000 T0 8 CATAD ) BRECa T AHHD 76 840 5 (17 .

Sharpening knives ....ceeevereceirnenecnns (00000 0dEER

Other expenses .......... 3 msmiocs o scmininie 58.25
Appertioned TENt s : e s sswions sssian s saisine s swanss sinnne s 300.00
Light and power ...... Fioie ¥ Sl s eiea S sie el e o el onte 125.75
Depreciation and insurance at 20 per cent 1,000.00

Interest on $5,000 at 4 per cent. .. eneen sesesss R 00 oo venees  200.00

Toiall cost ‘of 131,183,500 transfers i tti S
Total cost per 1000 transterses i iiitilsisionalsinistels 60600 0000a000
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The best shop practice should follow
The
sccret of diminishing cost in modern factory methods lies in the

selves in shop practice.
as nearly as possible the best manufacturing practice.

ability to put through large quantities of matcrial of a similar
rature at the same time, to do nothing by manual labor which
may be done by machinery, to cmploy as much as possible
automatic tools, and to drive these tools at their maximum
capacity. It is not possible to do all of these things in a repair
shop, the advantage of the factory being that the same general
class of work is done at all times, and that certain men perform
only one operation, while, except in the very largest shops, the
great variety of work which must be done in a strect railway
repair shop limits the economies which may be cffected by
Ob-
viously a great step toward decrease in shop cost is the stand-

restricting the range of operation of the same workman.
ardization of parts. It may be impossible to standardize car
bodies, trucks, motors and car cquipment, but it is possible to
standardize parts, such as journals, brasses, axles, wheels, car
trimmings, trolley wheels, trolley poles and bases, car couplers,
ete. A great step in this direction has been made by the steam
railroads, and the American Street Railway Association has
had a very thorough report from a committee on this subject.
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FIG. 4—OIL FURNACE FOR MELTING BRASS

There may be a considcrable difference of opinion between
managers of different properties as to what is the proper
standard, but there is no reason why standard parts should not
be adopted on the same system or on several systems under
the same general management. Having once adopted a series
of standard parts a set of jigs and templates may be made in
the shop and automatic tools installed which will reduce to a
minimum the cost of any supplies manufactured in large
quantities.

The work done in a shop may be divided into repairs of
apparatus and renewals of worn-out apparatus. There is no
eseape from the repairs, but the matter of renewals usually in-
volves the manufacture of eertain parts, and the question often
arises in street railway shops as to whether it is better policy to
prepare to make these parts in the repair shops or whether it is
better to buy them from manufacturing eoncerns. Master
mechanics and foremen are inclined to rush unwisely into
manufacturing, partly because of their desire to have a large
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shop and partly because they often deccive themselves as to the
true cost of the articles manufactured by them, forgetting to
charge such itcms as superintendence, insurance, depreciation,
rent, etc., all of which enter legitimatcly into the cost price. No
railway company should go into manufacturing unless it can
be demonstrated that it can manufacture supplies much cheaper
than it can buy them, and unless the demand for these supplies
is so great that the plant bought for their manufacture and the
men employcd in their manufacture may be continuously cm-
ployed. There are special instances of railroads located at a
great distance from markets where the time necessary to get
supplies makes it obligatory to manufacture certain articlcs,
but these are the exceptions. If the question is fairly con-

sidercd it will be found that, as a general rule, it is only the

)
largest roads which can afford to manufacturc at all.

It is difficult to arbitrarily enumerate the best shop methods
because conditions vary in different parts of the country ae-
cording to prices of labor and material, the equipment of each
particular road, and the severity of the service. Thcre is
always the personal element, the exccutive and mechanical
ability of the master mechanic and the foremen, which mecans
success in its presence and mediocrity or failurc in its absence,
The
following list enumerates briefly the matters
to  be

economy in shop operation:

no matter what is the shop equipment.

looked after to insure the greatest

(1) The concentration of all the shops in
one place and under one management.

(2) A simple organization by which there
is a responsible head for each department, re-
porting to the shop foreman or master nie-
chanie.

(3 The arrangement of the shops so that
material progresscs continuously just as in a
well-arranged factory.

(4) Good light, heat and sanitary conditions
throughout the shop. Men will always work
better and more cheerfully when they are com-
fortable.

(5) Plenty of sunlight and the use of arti-
ficial light as little as possible.

(6) The handling of material, as far as pos-
sible, by hoists and cranes, facilitating thc pro-
gress of material and avoiding the cmployment
of skilled men at laboring work.

(7) A judicious working over of the scrap.
Careful costs should be kept to determine in which cases this
will pay and in which cases it will not.

(8) If manufacturing is done, the use of modern factory
methods, such as manufacture in large quantities, the employ-
ment of automatie tools wherever possible, and the operation
of these tools at their utmost capacity.

(9) The use of modern, improved machine tools. Tt is poor
cconomy to use out-of-datc tools, and it is poorer economy to
use a man where a machine will do the work.

(10) The organization of some simple system of inspcction
and testing of apparatus hefore it leaves the shop.  If the size
of the shop does not warrant the cmployment of inspectors the
foreman of the department or the gencral foreman himself
should inspect and stamp each article so that the responsibility
can always be located.

(11) The use of some simple system for periodically check-
ing the cost of work done.  This shonld be done fairly, however,
and all items properly chargeable should be taken into account.
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COMPOUND WOUND VS. SHUNT CON-
VERTERS

BY P. M. LINCOLN

It was not many years ago that the commercial success of
the rotary was in doubt. Lack of flexibility in regard to voltage
changes, the difficulty in starting, and most of all a tendency
to hunt were looked upon as disadvantages that more than
offset its smaller cost and higher efficiency as compared to a
motor generator set. The engineer, however, attacked the
problem, and, by means of various improvements, notably the
grid damper, has succeeded in overcoming most of the inherent
difficulties of the rotary. That his success has been complete
is attested by the fact that the capacity of rotaries built by a
single manufacturing company for Greater New York alone
amounts to over 180,000 kw. This statement is more startling
when it is considered that threc years ago there were probably
no rotaries of that capacity in operation in the whole world.

Except in specific cases the question with the engineer is no
longer one between rotaries and motor generators, but one as
to the particular kind of rotary. When the question has thus
narrowed down to one of variety, one difference between types
that is particularly apt to attract the engineer’s attention is that
between the compound and shunt rotaries. It is the particular
object of this paper to discuss the advantages and disadvan-
tages of the compound wound as compared with the shunt
rotary. The advantages that will be discussed are:

First. The ability of the compound rotary to correct auto-
matically for line drop.

Second. Beneficial reaction of the compound rotary on the
generating system.

Third. Ability to obtain within limits any desired woltage
characteristic from compound rotaries.

The disadvantages that will be taken up are:

Fourth. Somewhat greater complication.

Fifth. Greater liability of runaway condition.

Let us take up these points in order:

First. The ability of the compound rotary to correct auto-
matically for line drop.

The ability to compound automatically is not always a neces-
sity. If the amount of load to be carried as well as its time
period can be foretold and the load changes are slow, the
desirability of automatic compounding largely disappears.
Such a condition obtains, for instance, where a rotary is used
In this case the adjustment of

voltage needs to be so exact that the regulation by hand is

for incandescent lighting.

usually a necessity whether compounding is used or not. If
hand control be used for voltage regulation it may also be
used for regulating the field of the rotary by the shunt, which,
in compound rotaries, would be done automatically

When we corite to the consideration of a railway load con-
ditions are quite different. Here the load fluctuations cannot
be foretold either in regard to time or amount, and are both
sudden and violent in character; further, the maintenance of a
given exact voltage is not nearly so important as in incan-
descent lighting. In this case the compound winding is usually
indispensable if a constant or rising voltage characteristic is
desired.

The compound winding is particularly necessary where the
“drop” in the alternating-current system is considerable. This
“drop” is the resultant of two elements, the ohmic and the
inductive. The voltage at the collector rings of a rotary is
further the resultant of the generator volts and the “drop.”
When the current taken by a rotary is lagging with respect to
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the e. m. f. supplied by the line, the inductive element of the
line drop takes up such a position as to make the rotary voltage
less than the generator voltage. The greater the angle of lag
the greater subtractive effect has a given inductive “drop.” On
the other hand if the current taken by the rotary is leading with
respect to the e. m. f. supplied by the line, the inductive element
of the line drop takes up such a position as to increase the
generator voltage. The greater the angle of lead the greater
the additive effect of a given inductive “drop.” The ohmic
is subtractive at all times, being a
maximum when the angle between the current and e. m. f.

element of the “drop”

is zero, and becoming less than this maximum as the angle
departs from zero in either direction.

It is evident from these facts that if we can cause the current
taken by a rotary to change automatically from lagging at no
load or at small loads to leading at large loads we will auto-
matically cause this inductive element of the “drop” to change
from subtractive at small loads to additive at large loads, and
thereby obtain compounding. To thus automatically change
the angle between the current taken by a rotary and the gen-
crator e. m. f. is the function of the series winding of a rotary.

A somewhat fuller explanation of this last statement may be
of interest. To generate a certain voltage at a given speed
requires in any electrical machine, rotaries included, a certain
magnetic flux through the armature, and to produce this flux
a certain number of ampere turns is required in a rotary, or,
for that matter, any other electrical machine. There exist two
sources of excitation tending to force magnetic lines through
the magnetic circuit—the field winding and the armature wind-
ing. If the excitation from the field windings of a rotary is not
sufficient to produce the voltage that is supplied by the line, a
current circulates in the armature in such a manner as to
strengthen the field. The smaller the number of ampere turns
furnished by the field winding the greater must be the assisting
number furnished by the armature. This armature exciting or
magnetizing current is lagging with respect to the e. m. f. of
the line.

On the other hand, if the ampere turns in the field winding
are more than sufficient to produce in the rotary the voltage
supplied by the line a current circulates in the armature in such
a manner as to oppose the field winding. The greater the
amount of excitation furnished by the field winding the greater
must be the opposing excitation furnished by the armature.
This armature-demagnetizing current is leading with respect
to the line e. m. f. The field ampere turns are automatically
increased with the load by the series winding, and thus the
current taken by the rotary may be changed from lagging at no
load or light loads to leading at heavy loads.

In order to obtain an actual rise in voltage as the load in-
creases it is usually necessary to insert an inductive resistance
of some kind in the rotary circuit. It is usual to construct the
transformers so that they are highly inductive and thus obtain
the inductance for compounding. '

In case the rotaries are operated directly from the generators
it becomes necessary to insert choke coils in the rotary circuits
in order to obtain compounding. It is evident, therefore, that
when the benefits of compounding are desired it is necessary
to use compound-wound rotaries together with suitable in-
ductances in the rotary circuits.

This feature of automatic compounding is one of the princi-
pal advantages of the compound-wound rotary.

Second. Beneficial reaction of the compound rotary on the
generating system.

An alternating-current system is peculiar in that the ex-
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citation for its generators may be obtained not only from the
field of the generators themselves, but also from the field of
It is well
known that two alternators may be run in parallel, one with a

any synchronous machine attached to the system.

very strong field and the other with a very weak field, and that
the voltage of this combination will be somewhere intermediate
Making
one of these generators a motor or a rotary will not change the

between that which either would have been alone.
condition so far as excitation is concerned. Over-exciting a
synchronous motor or a rotary will produce a leading current
in the generator armature, which in turn reacts on the field in
such a manner as to assist the excitation. A series winding
on a rotary, therefore, automatically compensates or tends to
compensate for the drop in generator voltage, which a given in-
crement in the power taken by a rotary would otherwise cause.

In a system carrying both lighting and railway load on the
The
writer has in mind a plant where rotaries to the capacity of
over 2000 kw are connected to the same bus-bars as supply the
light for a city of 75,000 inhabitants, and excellent service is
being rendered to both branches of the system. The rotaries
are all compound wound, and, in the writer’s opinion, such a

same generators, this point is of the utmost importance.

combination of services from the same generators without
compounding the rotaries would be absolutely impossible.

It is evident, therefore, that the reaction of a compound
rotary on the generating system may be of the utmost benefit.

Third. Ability to obtain within limits any desired charac-
teristic from compound rotaries.

The effect of a given series winding may be reduced by any
desired amount by the well-known method of shunting. The
series winding is usually designed to meet the condition that
requires the maximum strengthening of field that will be de-
sired. Its effect can then be cut down to the amount required
by shunting. Further, if a drooping characteristic is desired
the series can be reversed so as to oppose the shunt winding.
One instance in which such a characteristic might be valuable
is in the operation of rotaries in parallel with a storage battery
With a sufficiently
drooping characteristic the necessity for bocsters in such a

on a fluctuating load withont a booster.

combination would be entirely done away with. The rotary
could be made to carry practically a constant load, while the
storage battery would alternately discharge on the peaks of the
Such a layout would, of
course, involve a very considerable fluctuation in the voltage
supplied to the line, but this condition is a fault of the storage
battery and not of the compound rotary. That a rotary can

load and charge on the hollows.

be made to meet such a condition is further proof of its greater
flexibility.

Now to consider some of the points of disadvantage:

Fourth. Somewhat greater complication.

The greater complication consists only in the addition of a
series coil. This makes necessary the addition of an equalizer
and of the necessary switchboard apparatus to take care of this
addition. No one
would think of giving up compound-wound direct-current
generators in favor of shunt on these grounds, and the ad-
This

At the worst it is far from a serious item.

ditional complication is in each case about the same.
point may, therefore, be thus briefly dismissed.

Fifth. Greater liability of runaway condition.

In the opinion of some engineers the increased possibility of
obtaining a runaway condition is the greatest defect of the
compound as compared with the shunt rotary. At first glance
this defect appears to be a serious one, because when any com-
pound rotary runs as a motor in normal direction the scrics coil
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acts against the shunt and tends to weaken the ficld. A careful
analysis, however, will show that possibility of runaway on
account of the series coil is extremely remote.

The simultancous conditions that must be fulfilled in order
that a runaway condition shall obtain are:

. First. That the alternating-current cnd of the rotary be
cntirely disconnected.

Second. That the current to cause the runaway condition
shall come from a source outside the direct-current bus-bars
upon which the rotary is operating.

Third. That the direct-current operating the rotary as a
motor must reach a value of at least full-load current and
usually much more than full load.

To discuss these points more in detail:

First. Ft is evident that so long as the alternating-current
end of the rotary is connected to the line the rotary can run at
no higher than synchronous speed. It is impogsible, therefore,
to attain a dangerous speed under these conditions unless the
speed of synchronism become dangerous—a condition with
which the series coil has nothing to do. A runaway, there-
fore, must occur either before the rotary has been synchronized
in starting up, after the rotary has been pulled off at the
alternating-current end in shutting down, or during a period
when the rotary is accidentally disconnected at the alternating-
current end.

Second. All rotaries in a given sub-station feeding into the
same system are invariably connected to the same bus-bars,
positive, negative and equalizer. If one of these rotaries is
running as a direct-current motor from the current supplied
by the others the path of the current is practically all through
the equalizer bus, and, therefore, not through the series coil of
any of the machines. The direct path through the equalizer
from the rotaries which are operating normally to the one
1unning as a direct-current motor is shunted by the series coil
of the rotary operating as a motor in series with the series coils
of the other rotaries. The resistance of this series coil circuit
is invariably sufficient to keep any large proportion of the
current from taking this path. When running as a motor from
current furnished by its own sub-station, therefore, a rotary
acts practically as a shunt motor and the series coils do not
enter the problem. In order to obtain a runaway condition,
due to series coils, the direct-current producing that condition
must come from a source outside the sub-station in which the
rotary is running.

Third. Practically all rotaries will stand at least double
normal speed with safety. TIncrease in speed, therefore, does
not become dangerous until it has become twice the normal.
In very few rotaries does the series field, under full load con-
ditions, have more than half the ampere turns of the shunt.
That is, with full-load ampere turns in the series winding op-
posing the shunt the resultant field strength is still one-half
normal, and the maximum speed that can be attained with
normal voltage will be no more than double, or within the
limits of safety. But to attain even this condition requires the
assumption that a motor running without load will take full-
load current— a condition which is obviously absurd. Tive
per cent of full-load current would cover the losses at no load
even in the worst cases. The rotary would, therefore, operate
practically as a shunt motor.

In a question of this nature, however, prognostications of a
theoretical nature should give place to results of practice.
Among all of the thousands of compound rotaries now in use
the writer has never heard of a single instance in which the
serics coil has caused a runaway.



RECENT TRACTION APPARATUS

NEW BLOCK SIGNAL SYSTEM FOR SINGLE-TRACK ROADS

A new block signal system which possesses a number of valu-
able features has been in use for over a year on the Tamaqua &
Lansford Street Railway, of Lansford, Pa., a line operating 20
miles of track and about 1700 ear miles

show the existence of trouble and help the repair gang to locate
it without trouble.

Upon entering a bloek, a frog of speeial construetion causes the
trolley wheel automatieally to take the right-hand braneh of the

every day. The system is automatic and
allows the operation of double-headers, <

triple-headers, or, in fact, any number of 7imcs ruavour

extra ears with perfect safety. It also
warns the motorman of any ear, while

he is passing through a block, if the sys-

divided trolley wire and engage the eontaet device thereon. The
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tem has become disarranged during the
time since he passed the block signal, and
also warns him if a car gomg in the op-
posite direction has entered the block in

Cimcvrr Cost

disregard of the signal. That these three
advantages are of great importanee in

practical operation will be realized by the
practical operating manager, and that they
can be secured by a simple arrangement of
electrical circuits 1s remarkable. The experience of the Tamaqua
& Lansford Railway shows that the system is not affceted by
weather conditions, that the signals have been found to operate
cqually well in rain, snow and sleet, and that lightning has no ill-
cffeets upon the system. They have been in operation in a num-
ber of the severest thunder storms that visit this scetion, but none

FIG. 2—VIEW, LOOKING UP FROM BELOW, OF CONTACT MAKER
of the apparatus has been injured by lightning, due to the pro-
teetive devices used and the fact that the cireuits are only momen-
tarily in connection with the overhead work of the trolley, as will
be seen by a study of the diagram whieh appears in this article.

The general arrangement of the system is shown in Fig. 1. Eaeh
side of the signal turn-ount is fitted with a contact-maker, tllustrated
in Fig. 2. and connected as shown in Figs. 1 and 3. This contact-
maker consists of a sort of trough mounted on a wooden insulating
block and eomposed of a double row of steel springs somewhat in
the form of eombs surrounding the trolley wire. One side is con-
nected with the feed wire, as shown, and the other with the signal
wire. The passage of the trolley wheel makes a cireuit from one
side to the other, and the entranee to the contact deviee is beveled to
allow the easy automatic entrance of the wheel.

When the trolley wheel engages the contaet device on entering
< block it energizes an ingenious cireuit eontroller whiel is shown
in diagram in Fig. 1, and in detail in Figs. 4 and 5.

Normally, the signal cireuit of an empty block is grounded at
bhoth ends. It ineludes a series of green lamps distributed along
the bloek in any desired positions, and red lamps at the extreme
cends of the block. The feed-wire conneetions to the signal cireuit
are normally open. The practieal advantage claimed for this ar-
rangement is that the signal circuit being normally dead, no aeei-
dental grounding through bad insulation, falling telegraph or tele-
phone wires, ete., can energize the cireuit and cause false signals.
In case of any such aceidental “ground” the system will still work
on the entrance of a ear into the bloek affected, but the dulling of
the lamps in the portion shunted by the accidental ground will

FIG. L—DIAGRAM OF CIRCUITS

current supplied from the contaet device operates the eireuit con-
troller at that end of the block. That euts out the ground at that
end of the signal cireuit, and cuts in the feed eonnection at that
end, as shown in dotted lines, IFfig. 1. This causes all the green
lamps to glow and also the red light at the far end of the block.
The green lights show the motorman that the block ahead is elear,
and the far red light shows the motorman of a car approaching the
other end of the block. that the block is oecupied by a car eoming
toward him.

If another car follows the first, the glowing green light and the
absence of any red light show the motorman that a car is ahead of
him going in the same direction, and if his instructions are to trail
that car he goes into the block under control. This does not change
the signals, but moves the circuit controller a notch further.

When the first car goes out of the block at the far end, it operates
the contact device in the right-hand branch and sets baek the con-
troller at the other end, one notch. If it was the only car in the
block, it cuts out all the lamps and puts things baek in the position
shown in full lines in Fig. 1. If there are one or more cars follow-
ing in the bloek. each ear sets the controller back a noteh, but only
the last one will put the lights out. If the motorman sees the red
lamp glowing at the end of the block as he leaves it, he knows that
another car 1s trailing him.

If a motorman overruns a red lamp danger signal and enters a

AR
W5 S B N

FIG. 3—VIEW OF CONTACT MAKER IN OVERHEAD SYSTEM
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block while a car is in it running in the opposite direction, it cuts
out both grounds and extinguishes all the lamps. This notifies the
motorman in the block that a car has entered it from the other
cnd in defiance of the signals, or that the system is out of com-
mission, and he must stop or feel his way out. If a car enters a
block wrongfully through failure of brakes or for any other rea-
son, backing out will reset the system in its proper condition.

Two typces of lanterns are used: the one shown in Fig 6, which
is only employcd for the intermecdiate, tell-tale lights, and that
shown on the pole, Fig. 7, in which are the red lights placed at the
extreme ends of the blocks. Two lanterns of similar construction
to those in which the red lights are contained, but with only one
rcflector, onc lamp, and one green glass in cach, showing its light
toward the entrance of the block, are placed about four pole
lengths away from the red lanterns and further in the block. The

FIG. 4—CIRCUIT CONTROLLER

arrangement of both of these lanterns is clearly shown in Fig. 7.
In this view the red and warning grcen signals arc shown on ad-
joining poles simply so that they could be more readily included
in the picture. It will be understood, however, that in practical
operation they are not so close together.

The peculiar and strong feature of the lanterns with reflectors
and thin colored glass is that in strongest sunlight they present a
markedly different appearance when the lamp is lighted from that
shown when the lamp is out, and as signals can be read at a dis-
tance of an eighth of a mile in broad daylight. While these lan-
terns are simple they are neverthcless effective and are the result
of many experiments to produce a better lamp signal for daylight
use than is possible with the employment of lights and lenses, as
has been the practicc heretofore.

Fig. 6 shows one of the intermediate green lights.
simplest and cheapest installation all of the lamps are in series, as
shown in Fig. 1. A resistance is placed in a shunt around each
lamp, except those in the red lanterns. The red lamps should be
replaced when they have been in
service for about half of their
rated life hours, or say once a
month, for if a red lamp burns out
the circuit is arranged to go prac-
e tically out of commission, in order
: to increase the factor of safety.
The life of the green lamps, or
those with the coil in shunt, is
increased greatly by the shunt, and
will usually be 3000 hours.

It will be scen that the code of
rules to be used with the system
is most simple. Every motorman
knows that a red light means dan-
ger and a green light means safety.
Upon this it is only necessary to
base six rules: (1) When light

Street Ry, Jonrnal

FIG. 6.—INTERMEDIATE LIGHT shows red, don’t enter a block.

SIGNAL (2) When light shows green, enter
uder control. (3) When no
light shows, enter at will. (4) When lamps fail to light

on entering a block, back out. Special rules for the running of
cars when the signals of a block are wholly or partly out of order
can be provided by the managemcent to meet special conditions and
systems of operation. (5) When lights go out while in block, pro-
ceed with extreme caution. (6) When light shows red upon leav-
ing a block, look out for trailers.

If one of the green lamps burn out, the current passes through
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the shunt resistance, and the rest of the system remains unaffected,
with the cxception of a slight dimming of the lamps. If one of
the red lamps burns out, it disables the system for cars cntering
the other end of the block, rulc 4 applying. If both red lamps
burn out, it disables thc systcm completcly until they are re-
placed.

When the cost of cxtra wiring is not prohibitive, thc manufac-
turers advise connccting the green lamps in multiple. When the

FIG. 5—CIRCUIT CONTROLLER BOX OPEN
number of green lamps in any onc block excecds the voltage ca-
pacity of thc signal current, the multiple connection must, of course,
be used. With the multiple arrangement, one lamp main is con-
nected up to the ground switch of the controller at cach end.
The other lamp main is connected to the fced switch at each end.
Scmaphores may be used in addition to the lamps, if desired, and
the manufacturers have a system in preparation in which the cur-
rent, not dcpendent upon lamps for continuity, first sets the far
signal and is then switched back to operate the near signal, thus sc-
curing the certainty that both ends of the block are guarded before

FIG. 7..—CAR AT BLOCK SIGNAL

a car enters it, and climinating all possibility of accident through
failure of the far signal to work.

This system was invented by Howell W. Souder of Tamaqua,
and is being put on the Market by the Eureka Automatic Electric
Signal Company, of Lansford, Pa.

- — e — ——

NEW COMMUTATION TICKET

The National Ticket Company, of Cleveland, Ohio, is intro-
ducing a new form of commutation ticket that is mecting with
considerable favor. It was originally designed for the Lake Shore
& Michigan Southern Railway, and has since been adopted by
several interurban clectric railways. The agent's stub, coupons
and contract are in one continuous strip folded conveniently for
carrying in the pocket, and completely prevents manipulation by
passcngers, as coupons cannot be presented detached or old cou-
pons insertcd in mew cover, as is often done with the old style
commutation books. It has other advantageous featurcs which
arc readily discernible upon examination of the ticket itsell.
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PROGRESS IN UNDERGROUND ELECTRIC RAILWAYS IN
LONDON

In the entire field of electric traction no greater interest is shown
in any plans than those which promise to revolutionize the sys-
tem of intercommunication of the City of London. Substantial
progress is now being made with the work of conversion, and it
is expected that in the carly part of Igog4 elcctric trains will be
running on some portion at least of the underground railways.

POWER IIOUSE, WITH
iLISH FLLAGS ABOVE

AMERICAN AND
STACK

METROPOLITAN

The underground lmes which penctrate thc heart of the city
itself, and cxtend through the suburbs, to the cast and west in
larticular, to a very considerable distance, are under the control,
for the most part, of (wo companics, namely the Metropolitan
Railway Company. and the Metropolitan  District  Railway
Company. The latter is now connected with the Underground
Electric Railways Company of London, Ltd.,, of which Mr. Yerkes
15 thic master spirit. These roads have been completed for twenty
years in so far as their city lines are concerned, though large ex-
tensions have been made on the outskirts. Both companies run
trams on part of the so-called “Inner Circle,” the Metropolitan
running trains round the circle and to the East End of London,
and also on a long branch line to Neasden and Aylesbury 1o the
Northwest, while the District trams cover the very large suburban
neighborhoods to the West. Several of the main line ratlways,
notably the Great Western and North-Western, have also run-
niug powcrs on parts of the underground system, and are thus
enabled to bring their passengers beyond their own terminals into
the center of the city. The northern, eastern and southern sec-
tions are mostly carcd for by the local
trains of the main railways, whose ter-
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acopted in subsequent lines of the same character, and still smaller
than the sizes which experts recommend for future tubes, namely
13'6”. The gage is standard, and the third rail of channel section,
inverted, and secured by glass insulators to alternate ties. The
rolling stock is of light character, the trains consisting of four
carriages, capable of seating 130 passengers, and a locomotive.
These latter develop 8o hp at 20 m.p.h, and are 32 in number. The
first fourteen of these had series control, but all the others have the
usual series-parallel arrangement. The average speed maintained
15 14Y4 miles per hour. This line has now been running regu-
larly for nearly thirteen years, a fact which few Londoners, except
those who daily use it, seem to realise.

The next London electric railway owed its inception to the en-
terprise of a main line railway company. The terminal of the Lon-
don & South-Western railway, to which is brought daily an
enormous local passenger traffic, is situated on the southern side of
the Thames, at a considerable distance from the heart of the city.
This drawback being recognized, powers were obtained for a tun-
nel railway from the terminal, known as Waterloo, to an under-
ground station adjoining the Bank of England, the Stock Ex-
change, etc. This line has now been running about five years,
and has fully justified the enterprise of its promoters. The roll-
ing stock is of a much heavier character than that of the pioneer
line, and locomotives are not used, the motors being mounted on
the end cars, which are used as locomotives alternately accord-
ing to the direction in which the train is running. The third tube
railway now running, the Central London, is too recent to require
description.

In addition to the foregoing there are numerous tube schemes in
various stages of progress, a large proportion of them coming un-
der the control of the same group as the District railway, viz.: the
Underground Electric Railways Company of London. The elec-
tric power house being erected for all these lines, and also it is
believed to feed part of the road jointly owned by the District
and Metropolitan, is now being pushed forward by the British
Westinghouse Company, which has obtained the contract for the
complclc building .an(l 1'1carly all. the apparatus to —
be installed therein. There will also be about
twenty sub-stations in which Westinghouse appa-
ratus, including rotary converters, transformers,
cte., will be employed. The rotaries of these sub-
stations, and also for the sub-stations of the Met-
ropolitan system, will be of three standard sizes,
800. 1200 and 1500 kw, and are now being man-
ufactured at the Westinghouse Works, in Man-
chester, England.

Jut the item of this great scheme of electrifica-
tton  with which most progress has been made is

the power house for the Meiropolitan—mnot the
Metropolitan District—Railway. This is situated
at Neasden, on the extension already mentioned
of the Metropolitan system of Aylesbury and
other towns to the northwest of London. By
courtesy of the British Westinghouse Company,
the contractors for the entire works, permission
was obtained to reproduce drawings of this
power house, and also an excellent photograph

minals in these cases are for the most part
more convenicntly situated for the busi-
ness districts. So much for the steam
railways.

Next in turn is the rapidly develop-

ing tube railway system. There are at
present three such lines in operation,

4
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all of course electric, namely, the Cen-
tral London, the Waterloo & City, and
the City & South London Railways. Of
these the last was the pioneer, Dbe-
ing indeed the first electric railway in

and

Great
has now been working with uninterrupted success for a num-

Britain,

ber of years. It runs from the city under the Thames and through

the populous districts south of the river, having a total length of.

6% miles. The two side by side tubes, for the “up’ and “down”
trains respectively, are of considerably smaller diameter than those
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CROSS-SECTION OF POWER STATION

taken during the process of building. The works are of particular
interest as being the first instance of a large traction station em-
ploying only steam turbines. The turbines are of the Westing-
house parallel-flow type, steam entering at the center of the single
cylinder and expanding through rows of blades to exhaust cham-
bers at either end. Each turbine has its separate air-pump and
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Alberger barometic condcnser, while condenser water is supplied
from two Klein cooling towers for each unit. The power station
buildings are being constructcd to contain four 3500 kw turbo-gen-
erator units, of which, however, only three will be put in at first.
As indicated in the plan of the station, provision has been made for

Os
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VITRIFIED CONDUITS AND INSULATORS

The Standard Vitrified Conduit Company, of New York, has
completed its factorics at South River, N. J. These are
said to be the largest of their kind in the world, and to produce
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PLAN OF POWER STATION, LONDON

a further extension to contain two more sets, with equivalent
boiler plant and cooling towers and a second smoke stack. The
first smoke stack, which is now, as will be seen, complete, is 200
feet high by about 15 feet internal diameter. The steam raising
plant is to consist of 16 Babcock & Wilcox boilers, i. e., four to
each turbine. The coal will be carried by an endless conveyor to
the roof of the engine room, and then tipped into bins as required;
from the bins it will feed down to the stoker hoppers by gravity.
The main steam and exhaust piping will be located in the base-
ment of the engine house, the condensing apparatus, with the
exception of the air-pumps, being outside the buildings. The
same conveyor will be used for handling coal and ash.

The turbines will drive alternating current generators of 3500 kw
each, three-phase at 1000 r. p. m. They will be of the rotating
field type, and will generate current at 11,000 volts for transmis-
sion direct without the interposition of step-up transformers.
The switchboards will be at the end of the engine room, elevated
on a gallery from which a clear view over the sets can be ob-
tained.

The entire layout of the power-house is convenient to a high
degree, the compactness of the turbo-generators being very striking
when compared with a plant of similar capacity using reciprocating
engines and slow speed generators.

—_——————

Orders have been issued to the officials of the Berlin under-

ground and overhead railway to light all tunnels by wires wholly

disconnected with the leads which supply current to the cars, and

to install apparatus enabling train hands to cut off current any-

where and thus stop trains approaching the scene of an accident.
The officials are also ordered to stop the overcrowding of cars.

more conduit than any six of the other conduit factories in the
United States. This company manufactures conduits and third-
rail insulators exclusively, and as it has unlimited quantities of
pure stoneware clay on its premises, this advantage, combined
with its experience in the art of clay working, should make the
quality of its manufactures equal to, if not better, than any other
conduit on the market.

The works are now in full operation, producing 100,000 ft. of
conduit a day, and also
manufacturing the Man-
hattan third-rail insula-
tor. The company re-
cently made over 43,000
insulators for the Scioto
Valley Traction Com-
pany, in Ohio, and has
done a large business
with other street railway
companies, especially in
Pennsylvania, which have
third rail systems. The
Manhattan Railway Com-
pany, of New York, after
a series of exhaustive
tests, adopted the in-
sulator, which is shown in the accompanying cut. Most of the
other third-rail systems which are using this type of insulator
have adopted practically the samc pattern.

At the Convention at Saratoga, Sept. 4, 5 and 6, this
company will be represented by B. S. Barnard, vice-president
and secretary, with a thorough exhibit of its product.

MANHATTAN THIRD-RAIL
INSULATOR
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NEW TRAMWAY SWITCH

The Keefer Car Switch Company, of Albany, N. Y., has recently
placed on the market a railway switch which is operated irom the
car without stopping the latter, thus dispensing with switchmen
Lesides saving time.

As shown in Fig. 1, this switch consists essentially of a bed-
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FIG. 1.—.GROUND PLAN OF AUTOMATIC SWITCII

plate and a shifting block pivoted thereon. This shifting block is
adapted to By
referring to IMig. 2 it will be seen that a lever carrying a shoe at
the lower end is attached to the car. When this lever is in its
normal position the shoe is not in contact with the shifting block,
but upon pressing down the plunger which projects through the
car platform, the shoe is brought in contact with the shifting
block, which in turn engages with the cross-bar in the groove,
thus throwing the switch.

By the usc of this device the car platform is not affected by
wrenching or otherwise by the operation of switching. The in-
ventor of this switch has not only provided for the pull of the
shoe from the front of the platform, but has also by adjustment
of the cross-bar with the shifting block made it possible to use

| .4
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cngage with a cross-bar running in a groove.
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FIG. 2~SIDE ELEVATION OF AUTOMATIC SWITCH

one set of plates regardless of the length of throw required. The
switch is simple in construction, lies entirely on the surface, re-
quires no weights or delicate adjustments, no connection with
drain or sewer and may be attached to any switch point in use.
The successful operation of the switch requires only that the
motorman shall press his foot on the plunger when approaching
a switch to sce the switch point thrown in the desired direction.

+ o ——

FEED-WATER HEATER AND PURIFIER

The accompanying illustration shows an Otis feed-water heater
and purifier, manufactured by the Stewart Heater Company, of
Buffalo, N. Y. This devicc is used to thoroughly heat the feed
water by the exhaust steam before it enters the boiler, to separate
the mud and sediment from the feed water, and remove it casily
and quickly from the heater; also to collect and carry off the scum
from the surface of the wacer, and the condensation and oil from
the exhaust.

The body or shell of heater is made of boiler iron or steel, the
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top end of which is riveted to a heavy cast-iron ring, with a pro-
jecting rim cast upon its outer surface, forming a flange, to which
the tube sheet and top dividing plate is attached by one row of
bolts. The lower end of shell is riveted to a hecavy cast-iron
conical bottom, which is sup-
ported by four legs, making

EAMAUSTY INLET  EXHAUST [uun.er

a substantial base for the
heater.

In operating the heater the -
cxhaust  steam enters the wor (8 |
heater at the top, passes down L% [

i

one section of tubes into the
enlarged space of water and
oil catcher, where the water
of condensation and oil is
scparated, then passes up
through the other section of
tubes, thus passing twice
through the entire length of
the heater, heating the feed
water to the Dboiling point.
The exhaust steam can then
be used for other purposes
or can be exhausted into the
atmospherc.

The water enters the heater
ncar the bottom, and passing
upward 1 contact with the
heated tubes, gradually be-
comes thoroughly heatcd, and
is discharged as near the top
as practicable without carry-
ing the scum that is on the
surface of the water into thz
boiler.

This heater is guaranteed
to heat the feed water to the
boiling point with the ex-
haust steam without causing
any back pressure when the
company's standard heater is
used, and that all impuritics in the feed water that will precipitate
at that temperature will be deposited in the heater before the water
enters the boilers. This heater will separate and carry off the water
of condensation from the exhaust, and will extract the oil from the
exhaust so that the exhaust stcam can be used for heating pur-
poses, and the condensation from the heating coils be returned to
the boilers without injury to them. Scale will not accumulate in
this heater, and all necessary cleaning can be easily and quickly
done,.
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MOTOR COMPRESSORS FOR STREET RAILWAY SERVICE

Economy in the wrong place is extravagance, especially in the,
cquipment of railways and cars. Probably in no part of the car
cquipment is this false cconomy more often practiced than in the
air-motor compressor. Ample compressor capacity should be pro-
vided to meet not only the auxiliary appliances calling for the
use of air, as well as the brakes, but also to provide against leaky
pipes, temporary derangement of minor parts, and other accidents.

Another practice, the wisdom of which is questioned, is the en-
closing of the motor compressor. While this reduces the noise
somewhat, 1t is claimed that it is at the sacrifice of mechanical
efficiency, and it is pointed out that whether the box is on or off,
the noise to the occupant of the car is about the same, the extra
noise being noticeable only to one outside, and that to no great
extent.

The generation of heat is inseparable from the compression of
air. In stations where the service is continuous, a water jacket
is usually provided to absorb the heat, but in street railway air-
brake service the compressor is often boxed. Those who are op-
-posed to this plan suggest that those parts of the compressor itself
that become heated will be subjected to the draft of air and cooled,
thereby increasing the efficiency and life of the machine. The in-
terior of course must be protected from dirt and other foreign
matter by providing means to render it practically dust proof, as,
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for instance, making the casing integral with those parts which
heat in running, in order that the casing may serve to aid in dissi-
pating the heat generated.

Tt is along the lines here indicated that thc motor compressors
made by the Westinghouse Traction Brake Company are con-
structed. In the electric pump governor made by the same com-
pany, a simple diaphragm with pncumatic pressure and a slide
valve is used instead of high resistance magnet coils. This com-
pany disapproves the use of magnet coils on the ground that they
are easily damaged and liable to frequent break downs in service,
while the slide valve, once fitted, rarely gets out of adjustment. It
is similar to the slide valve used in the triple valves of this com-
pany’s make. [t is of very rugged construction and is not liable
to easy derangement.

e -

MOTOR-DRIVEN TRACK DRILLING MACHINE

The Ludlow Supply Company, of Cleveland, Ohio, has recently
added manufacturing to its supply business, and is this year de-
veloping many devices for use in the construction of electric rail-

MOTOR-DRIVEN TRACK-DRILLING MACIIINE

ways. One that it has made a specialty of is the Cleveland track-
drilling machine, operated by hand or electric power.

The accompanying cut shows one of its machines operated by a
1-hp electric motor. It also shows the emery wheel
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RECENT RAILWAY INSTALLATIONS

Rossiter, MacGovern & Company have just completed for the
ITudson Valley Railroad Company, Glens Falls, N. Y., the instal-
lation of a 525-kw General Electric 1o-pole generator direct-con-
nected to an Allis-Chalmers tandem compound engine with cylin-
ders 22 ins. and 42 ins. x 42 ms., running at go r. p. m. They have
also installed the complete steam equipment, consisting of feed
and water pumps, feed water heater, steam piping, condenser, ctc.
This complete unit was erected and.in actual operation within forty-
five days "from signing contract. Rossiter, MaeGovern & Com-
pany take considerable pride in this class of work. They will be
very glad to have their friends visiting the Saratoga Convention
mspect this unit, as they regard its not only as a fair example of the
kind of apparatus they sell, but also of the class of construction
work they are accustomed to install. TIn this connection they
wish to call attention to the fact that they not only buy and sell
street railway apparatus of all kinds, but are making a specialty of
high-class eonstruction work, turning the apparatus over to the
purchaser in complete operating condition.

Among the several important contracts recently closed by this
company with street railways arc the following: Twin City Rapid
Transit Company, Minneapolis, Minn., one 1630-kw. 100 r. p. m.
Westinghouse generator direct-connected to cross-compound
Cooper-Corliss cngine; Lewistown & Reedsville Traction Com-
pany, Lewistown, Pa., one 375-kw, 215 r. p. m. Westinghouse gen-
crator direct-connected to Westinghouse tandem-compound en-
gine, cylinders 23 ins. and 40 ins. x 20 ins.; Kokomc Railway Light
& Power Company, Kokomo, Ind. two 3co-kw, Stanley engine
type, two-phase, 60-cycle generators connected to Russell cross-
compound engines, together with condensers, switchboards, etc.;
Montreal Terminal Railway Company, Mon-
treal, Canada, twenty Westinghouse 12-A
railway motor equipments complete.

@ -

SPECIAL RAILWAY CROSSING

The accompanying cut, which shows the
crossing of an interurban electric railway
with three steam railroad tracks, is fairly
representative of the intricate construction
necessary in crossing steam ratlroads wlere
tracks are so closely arranged. The cross-
ing 1llustrated was made by the Indianapolis
Switch & Frog Company, of Springfield,
Ohio.

Crossings of this design are built by this company with caser
or reinforcing rail, which serves to carry locomotive tires and pre-
vents their striking the abutting rails of the electric railway track,

attachment whieh the company is putting on nearly ==
* every machine this year. With this machine it is pos-
sible to drill a 274-in. hole through a 70-1b. A. S. C.
E. rail in from 30 to 35 seconds. The hand-power
machine for the same purpose was illustrated in the
STREET RAILWAY JourNaAL for Aug. 15.

Among the many street railways using these ma-
chines are the following:

Union Traction Company, Anderson, Ind.; Illinois
Valley Traction Company, Ottawa, Ill.; Interbor-
ough Rapid Transit Company, New York; New
York & Long [sland Traction Company, Hempstead,
I.. I.; Pittsburg, McKeesport & Connellsville Rail-
way, Pittsburg, Pa.; Cleveland, Painesville & Ashta-
bula Railway, Cleveland, Ohio; Northern Ohio
Traction & Light Company, Akron, Ohio; Cincin-
nati & Columbus Traction Company, Cincinnati,
Ohio; Dayton & Western Railway Company, Day-

ton, Ohio; Toledo & Western Railway Company,

Toledo, Ohio; Detroit, Monroe & Toledo Short

Line Railway, Detroit, Mich.; Ohio & Indiana

Railway & Light Company, Angola, Ind.; Louisville Railway
Company, Louisville, Ky.; Consolidated Railway & Power Com-
pany, Salt T.ake City, Utah; Everett Railway, Light & Power
Company, Everett, Wash.

SPECIAL RAILWAY CROSSING

adding very materially to the life of the crossing and preserving
the alignment. They are constructed with solid rolled steel filler
and ‘extra heavy corner irons and bolts, built for exacting service
and heavy traffic.
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This company has given special attention to the requirements of
interurban railways and has furnished numerous railways through-
out the country with entire equipments of special work, such as
crossings, frogs, switches, stands, curves and car house layouts.
It has recently completed the equipping of a new plant, the main
building of which contains over 2 acres of floor space, and has
added a line of new machinery and appliances which more than
doubles its capacity.

odo
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SEMI-ACCELERATOR CARS FOR OMAHA & COUNCIL BLUFFS

The American Car Company recently sent to the Omaha &
Council Bluffs Street Railway Company ten cars of its patented
semi-accelerator type, like the one shown in the accompanying

lmlw i\

INTERIOR OF OMAHA CAR
illustration.  The remarkably rapid growth of tliese cities—
there is a population of over 200,000 within 6 miles of the Union
Station, of Omaha—has made it necessary to use cvery means
to shorten the stops to the utmost extent. The illustration of
the interior shows the position of the door on the left side, and
as one can readily understand, not only is the distance between
the door and the step shortened, but the passengers are kept
from standing on the platform in the way of those passing in
The cars run in one direction only, and therefore the
scats are arranged with stationary backs. At the rear end, which
15 chiefly the longitudinal seat on

and out.

used for ingress and egress,
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center sills are composed of I-beams extending the full length of
the body and placed 15 ins. apart. The side sills are double
234 ins. x 734 ins. each, plated on the outside by 54-in. steel, and
have upper and lower trusses, the upper truss rod of 3% ins. x 4-
in. steel is gained upon the posts 16% ins. from the floor. The
four platform knees are plated with angle iron, the two center
knees having the angle iron bent up and connected with the
I-beam center sills back to the bolster. Angle iron bumpers of
the Brill patented type strengthen and protect the ends of the
platform. Distance from center to center of posts is 2 ft. 8 ins.
Thickness of side posts is 314 ins., and thickness of corner posts
334 ins. ’

Level of cars over end panels, 34 ft.; length over crown piece,

45 ft.; from panel over crown piece, 5 ft. at front end and 6 ft.
at rear; width over sills, including sill plates, 8 ft. 314 ins. From

rail-head to step, 18 ins.; from step to platform, 14%4 ins.; from
platform to car floor, 9 ins. The cars are mounted on the Ameri-
can Car Company’s M. C. B. truck No. 14, with 6 ft. wheel base,
33-in. diameter wheels, and are equipped with four 38-hp motors.

*Po——-
MOTOR-DRIVEN TRIPLEX PUMP FOR GENERAL SERVICE

The accompanying cut illustrates an electric triplex pump man-
ufactured by the Deming Company, of Salem, Ohio, which man-

MOTOR-DRIVEN TRIPLEX PUMP

ufactures a very extensive line of pumps and other hydraulic

This pump, which is built for 150 lbs. pressure, em-
bodies the best results of many years’

machinery.

experience in designing and manufac-
turing pumping machinery. Pumps of
this type are used in many mills, fac-
tories and power stations for tank and
boiler feeding and fire service where
economy of fuel is an important item.
They are built for operation not only
by direct or alternating current mo-
tors, but also by gas, gasoline and oil
engines.

The construction varies in the dif-
ferent sizes, but embodies in each steel
crank shafts in one piece; cut gearing;
pinion shafts adjustable toward and
from crank shafts; ample bearings;

EXTERIOR OF OMAHA CAR

one side is 68 ins. long and on the other side (the door side) the
seat is 51 ins. long. At the forward end there are no longitudinal
seats. Space is made at the door by the use of a single seat at
that side.

The windows are double, the upper sash being stationary and
the lower arranged to drop into pockets which extend down be-
tween the double sills. The front platform is vestibuled and a
hot water heater placed in the corner opposite the door. The in-
terior finish is in natural cherry with birch ceilings, neatly decor-
ated. The underframing of the cars is unusually powerful The

outside guided and outside packed
plungers (plungers have no rubbing
contact in the pump-base); large valve
areas; suction and discharge openings on either end of pump,
and in the large sizes the valve chamber can be attached to either
side of base. When arranged for direct connection to electric
motor, the pump is furnished complete with a sub-base and in-
termediate gearing for any make of motor, the motor pinion
being always made of rawhide. The whole outfit is especially
suitable whe-e the installation must be made in a minimum
amount of space. The increasing business of the company, par-
ticularly in power pumps, has recently necessitated an extensive
addition to its former works.
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TRACK AND MOTOR TESTING INSTRUMENTS

The-improved testing instruments exhibited by R. W. Conant,
of Cambridge, Mass., are attracting much attention, especially
~two of the latest, to be shown at the Saratoga Convention. The
T-pole bond tester is shown in Fig. i, as it appears when being
used. The principle of this instrument involves the use of a
tclephone receiver, in which the sound is augmented by a special
intensifying attachment devised by Mr. Conant. First contact is
made at three points on the rail, giving two scctions of equal
length, one being solid rail and the other including the joint; then
a resistance box is manipulated until no roaring is heard in the
telephone, indicating that the electrical cffect of the two sections
of track on the telephone arc then equal. This manipulation of
the “balancing switch” takes about a second and its position then
shows on a scale the ratio of the resistance of the joint scction to
the solid seetion of equal length.

The contact apparatus consists of a center pole with steel chisel
welded to a socket at its lower end, to which are bolted by one
thumbscrew two cxtension beams reaching out on the rail 3 ft. on
cither side. These carry two hardened steel chisels which are
kept sharp by a hand-stonc furnished and carried in the case of the
instrument. The edges are set so as to extend in the direction of
the length of the rail, while the center chisel edge is at right angles
to the rail length.

The extension beams are of a light elastic wood and are tough
and springy. The wrought steel knees, by means of which the
extension beams are bolted to the center chisel, are permanently
fastened to the beams in such positions that when the T is placed
on the rail the outer chisels touch first, while the center chisel edge
is about 2 ins. above the top of the rail. Then by resting thc
hollow of the foot on one side, near the ceuter, the T is sprung
down so that the center chisel rests firmly on the rail. This
springing action forces the other chisels outwards with a scraping
movement that cuts them into contact with the rail.

With the T-pole connected to the instrument and the telephone
in position the operator places T-pole on rail with rail-joint under
one beam. The instrument is startcd by switch at side, and the

balancing switch is placed on the point numbered one. A roaring

X ¢
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Rail Joint

FI1G. 1.—T-POLE BOND TESTER

sound in telephone indicates that balancing switch is to be moved
to point of silence. When this has been done the number at which
the switch stands is read off. This number shows the valuc of
the resistance of the rail-joint in tcrms of the standard length of
rail spanned, which is 3 ft. The instrument cannot be burnt out
or injured by open joints and tests with onc operator 10060 joints
per day.

Fig. 2 illustratcs the Conant motor tester in operation on a car.
This instrument measures the magnetic strength of the motor
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coils and not their resistance, and defects, therefore, show up in
their true relative importance as affecting the operation of the
motors. Its construction is such that it can be readily operated
by the car-house man, and its use does not involve any calculation
or particular care in regard to making exceptionally good contact.
All that is necessary is to push the contact awls through the
flexible wirc as it comes from the motor. Tt has becn adopted
by many street railways.

Its systcmatic use has devcloped some very intcresting causcs
of motor trouble, amoung which may be mentioncd the following:
A field may be thoroughly baked out but does not always short
circuit until it has run a few trips and hcated up. After the short

FIG. 2—USING MOTOR TESTER ON CAR

circuit has developed under some conditions the arc welds the
turns together, and when the motor cools off it is still short
circuited, but sometimcs the jarring and contraction in cooling
will cause the short circuit to tcmporarily disappear. The ability
of the instrument to test while the motors are hot is therefore
invaluable in such cases. This it is able to do since its indications
are unaffected by resistance changes.

A short circuit caused by moisture, usually found in the lower
spools, has not the same faculty of disappearing, presumably be-
cause the wires are held more tightly together, since but little of
the insulation has been destroyed. These coils usually appear as
cood as new when first stripped, and it 1s not until a layer or two
is unwound that a greenish coloring is noticed on the cotton and
usually at the corner of the coil the two wires will be pitted and
show where the arcing has welded them together.

Rewinding defects are of surprisingly common occurrence, such
as insufficient insulation under the inside end of the field coil, use
of improper soldering fluids, resulting in the deterioration oi the
insulation, etc.

Both the motor and bond testing instruments have been con-
stantly improved in such particulars as experience has shown
would result in increasing their durability. The Boston Elevated
Railway Company and the Massachusetts Electric Companies arc
among the large railways extensively using these dcvices.

AMUSEMENTS FOR STREET RAILWAY PARKS

The degree of success attained in aftracting summer traffic is
an important factor in the earnings of many street railway com-
panics, especially of those owning picnic grounds. In some in-
stances such parks are managed directly by the railway company,
but it is often found advantageous to permit some manufacturer of
amusement devices to control such places at his own expense, the
railway company receiving a part of the gross receipts.

One of the most successful builders and managcrs of amusement
apparatus for railway parks is the Tngersoll Coustruction Com-
pany, of Pittsburg, Pa. The members of this firm—Frederick
Tngersoll, president, and E. E. Gregg, secrctary and treasurer—
have had long and successful carecrs in this line of work as they
have never offered any but legitimate attractions. This company
makes the well-known figure 8 roller coaster and the Ingersoll
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laughing gallery. The company states that it has found these two
attractions to be great favorites with street railway managers, and
believes that no picnic park is complete without one or both of
them. The figure 8 roller coaster is said to be especially success-
ful. As a proof of the company’s confidence in its amusement
devices wherever introduced, it is prepared to undertake the entire
expense of constructing and maintaining an operating plant,
agreeing to give to the park owners a certain percentage of the
gross receipts.

The Ingersoll Construction Company has aranged to have a
display of its novelties at the Saratoga Convention, and its exhibit
will, no doubt, be found of interest and value to all connected with
amusement enterprises.

S

NEW TYPES OF * ALL-WIRE ” RAIL-BONDS

The Ohio Brass Company, of Mansfield, Ohio, manufacturer
of the “All-Wire" rail-bond, will shortly announce, through a new
catalogue, the placing on the market of a number of new types
and forms of these well-known bonds.

The unit or “one-piece” principle on which these bonds are
made is a very desirable feature, as by avoiding all cast or welded
joints a greater degree of mechanical strength and electrical

FIG., 1.=TYPE F, FORM 5, “ALL-WIRE” BOND
cfficiency is secured than would otherwise be possible.  The
weakest part of all bonds is the junction point between the ter-
minals and strands, and, as the “All-Wire” bond has no joint at
this point, the strength of the bond at this point is as great as at
any other part.

The type-IF bond, one form of which is illustrated in Fig. 1, is
especially  adapted
for use under the
fish-plate, and as
the strand enters
the terminals at
points almost diam-
etrically  opposite,
the bond holes may
be located close to
the bolt holes in the
rails, so that a rela-
tively short bond ol
this type can often
be used to advan-
tage.

In Fig. 2 is shown the type-D, form No. 1, “All-Wire” bond,
which is designed especially for use on elevated structures and
third-rail systems, where the bond can be placed underneath the
rails and close to their extremities. The taper in the head of the
terminals is such as to compensate for the taper of the rail base.

The type-G bond, illustrated in Fig. 3. while somewhat different

FIG. 2—TYPE D,
“ALL-WIRE”

FORM 1,
BOND

FIG.

3—TYPE G, FORM I, “ALL-WIRE” BOND

from the other forms of “All-Wire” rail-bonds, has the same
fundamental principle in its make-up, being made of a number of
strips of soft, cold-rolled copper, the ends of which are perfectly
welded together, forming solid copper terminals. The bond is

applied to the rail ends by being soldered to them, and special
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tools are furnished for cleaning the ends of the rails and soldering
the bonds in place. The form illustrated is intended for use
on the lower surface of the rail base, or the upper surface of the
rail, where it will not interfere with the fish-plates. Another form
of this bond is made which is designed for attaching to the outer
side of the ball of the rails, or in some cases where space will
permit, under the tram of girder rails. Where boads of this type
are properly soldered to the rails it is practically impossible for
them to become loose, as only a violent and determined effort will
detach them. This bond is claimed to possess a greater degree of
flexibility than is possible in any other form of bond now on the
marlket.

— — P

IMPROVED TRACK AND SNOW SCRAPER

The accompanying cut illustrates the well-known Kalamazoo
track and snow scraper, manufactured by the Root Track Scraper
Company, Kalamazoo, Mich. This scraper, which is easily
handled by the motorman alone, is designed to clean all the snow
from between the rails and 9 ins. outside the same, throwing it
cach way from the center. It will also thoroughly clean the top
of the rail and groove.

With this scraper, the maker states, better and quicker work
can Dbe done than by using sweepers. In fact, better
results are obtained when the
tdly, if the pressure on the rails is

car is moving quite rap-
correspondingly in-

KALAMAZOO SCRAPER

creased. It deposits the snow farther from the track, not requiring
large plows to clean up the banks thrown out. The cost of this de-
vice is said to be about one-twentieth of a sweeper for doing the
same work, and there is no extra expense for labor and replacing
worn-out brooms.

The company claims that if this snow scraper is used on every
fourth or fiith car, the others being equipped with its ordinary
single-track scrapers, the motors will be fully protected from
snow and the roadway kept in excellent condition.

The Hudson Valley Railway Company has given this company
permission to place a “Kalamazoo’ snow and track cleaner and an
18-in. single scraper on a car during the convention. Those
present will therefore have the opportunity of witnessing practical
tests of these devices.

__.__‘.’—_

A MODEL GEAR PLANT

Within the past two years the R. D. Nuttall Company, the well-
known gear and pinion manufacturer, of Pittsburg, Pa., has ex-
pended a large sum of money for new machinery of the most ad-
vanced type and for improving its extensive works, so that it
could properly take care of its rapidly increasing trade. The com-
pany now again finds it necessary to add to its equipment twenty-
three of the latest type gear cutting machines as well as additional
worm gear machinery, mills, lathes, etc., to correspond. In re-
gard to the new gear cutting machinery, the company believes
that this is the largest individual order for such machines ever
placed.

The company has also made a corresponding increase in the
capacity of its power plant, and when all of above machinery is in
place its claim of operating the largest and most complete gear
cutting plant in the world will be further verified.

?
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SCRANTON OIL FILTER

In the accompanying Fig. 1 is shown a new oil filter which
is being placed on the market by the Scranton Oil Filter Com-
pany, Scranton, Pa. In this apparatus the filtering material is
composed of wicks, the filtering being pre-eminently capillary.
Water is used in the outer compartment of the upper chamber.

I'1G. 1.—VERTICAL SECTION SCRANTON OIL FILTER

but not for filtering purposes; it is only used to agglomerate and
precipitate entrained water which may be held in the oil. An or-
iginal feature of the apparatus is the ability to double or treble
the capacity of any size of filter by the insertion of one or more

FIG. 3.—FILTERING TRAYS

trays of filtering wicks without interfering with any other part of
the filter. Thus a filter of 60 gallons daily filtcring capacity can
be increased to a daily capacity of 120 gallons by the insertion of
a second tray of wicks.

Fig. 1 illustrates a vertical section of a single style of filter.
The entire filter consists of three separate sections; the base or
lower section being the receptacle into which the purified oil falls
after filtration, whence it is drawn off for use. The middle section
contains the filtering wicks, where the principle of absorption, or
capillary attraction, is applicd in the final purification of the oil.
This section is called the filtering tray, and in the middle thereof
is constructed the heating chamber into which is affixed a steam
coil with a heating capacity suited to the requirements of the
tray. All the oil is heated in this compartment before it comes
into contact with the capillary wicks. The upper or top scction of
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the filter is called the rcceiving tank and consists of scveral mem-
bers, the uppermost of which is called the hopper, into which the
impure oil is deposited for filtration. From this hoppcr, by verti-
cal tubes, the oil is conducted downward to the bottom part of

F1G. 2-—HOPPER AND DRIP PAN

the upper section, from whence it rises by specific gravity to the top
of an inncr receiving tank, where it passes through perforated open-
ings into a sleeve by which it is again conducted to the bottom of
the inner receiving tank, where, through a suitable opening, it rises
to the top of the inner receiving tank. From this tank it is drawn
down by a floating skimmer, sustained by the specific gravity of an
air-tight, supcr-affixed sphere, through a flexible tube, and thence
through a governor valve, into the wick chamber below and thence
to the wicks themselves. The functions of the operations of the
upper compartment of this filter are two fold,—first to separate
from the oil all entrained water, and secondly to remove all such
impurities as are of greater specific gravity than either oil or
water. All water and other impurities thus separated are drawn
off from time to time through a faucet. All such foreign matters
as are of a lesser specific gravity than the oil pass down through
the floating skimmer and the flexible tube to the filtering wicks
where they are finally and entirely separated from the oil.

The manufacturers claim that the operation of this filter in
purifying all kinds of lubricating oils is absdlutely perfect, and
that when the oil is drawn off at the base of the bottom tank for
rc-use it is chemically pure.

The details of the operating parts of the machine are shown by
Tigs. 2 and 3.

odo
O

COUNCIL COMMITTEE’S REPORT ON TOLEDO FRANCHISE
EXTENSION

The Council committee on street railways has advised the
Council to kill the ordinance proposed for the Toledo Railways
& Light Company for an extension of franchises for 18 years. The
company offered six tickets for a quarter and universal transfers.
The committee advises that the Council accept nothing less
than three-cent fares and universal transfers, including the in-
terurban lines as well as the city lines: also making it com-
pulsory on the part of the company to extend the use of its
tracks to all roads entering the city, together with regulations
regarding street paving. The company declares that such an
ordinance will not be accepted. and that it has made its best
proposition. The sentiment of the Council appears to he to
delay matters. The most important franchises of the company
cxpirc in seven years.

- e

THE ANNUAL MEETING OF THE PENNSYLVANIA STREET
RAILWAY ASSOCIATION

The next annual meeting of the Pennsylvania Street Railway
Association will be held on Wednesday, Sept. 23. 1903, at the
Park Hotel, Williamsport, Pa.
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IMPROVED METHOD OF VENTILATION USED ON NEW
CARS FOR LEICESTER, ENGLAND

Dick, Kerr & Company, Ltd., of London, England, have re-
cently delivered to the Leicester Corporation a sample car built
by the Electric Railway & Tramway Carriage Works, Ltd., Pres-
ton, Lancashire, which embodies features new and important in
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copied by all the principal car-builders throughout England in tram
car work. With the use of these windows experience has shown
that the only thing wanting for thoroughly ventilating a tram car
was some provision for a further supply of fresh air from the
outside into the car, and a means for the escape of the foul hot
air, which ascends to the roof, and which cannot get out without
interrupting the current of fresh air passing into the car through

IFIG.

railway car construction. These features are principally an im-
proved method of ventilation; and an improved design of interior
finish, which have helped to produce a very satisfactory car a long
way in advance of what has come to be universally known as the
“Preston standard top-seat car.”

The provision made for ventilation will be readily understood
from the accompanying Fig. 4. which shows a cross section of a
top-seat tram car roof constructed to provide for an inlet of fresh

1.—UPPER PART OF CAR,

SHOWING HINGED WINDOW

the hinged windows already referred to. This increased supply
is provided for by a hinged sash on each side of the end door in
each end of the car, marked on the diagram F F. These sashes
can be opened in exactly the same way as the sash A A at the
sides when additional fresh air is required. They are also pro-
vided with perforated louvre panels G G, on the outside, and being
in the end of the car they admit of a large supply of fresh air
passing into the car without interfering with the arrangement of

FIGS. 2 AND 3.—INTERIOR VIEWS OF CAR

air, and an outlet for the foul hot air that ascends to, and fills, the
upper part of the car.

The inlet for fresh air is provided for through the usual line
of hinged windows placed above the large fixed glass windows,
universally used in recent tram car work. These hinged windows
were first adopted by, and have since become an essential feature
of, the Preston standard top-seat car. They are shown in the
diagram at the points marked A A, and the circulation of the air
that takes place from the outside into the car is shown by the
arrows marked B B. These hinged windows, which are arranged
in the outside walls of the car on each side, have proved to be the
“est means for the admission of fresh air into the car that has
yet been devised, and it is said that they have been universally

colored signal lenses, and without allowing the admission of water
in wet weather.

The outlet for the foul air has been provided for by a recess
made in the roof of the car, marked C C, which is just above the
hinged windows above referred to. The circulation of the foul
hot air through this recess to the outside is shown by the arrows
marked D D. On the outside of the car on each side and connect-
ing with this recess are fixed ventilators, marked E E, constructed
in such a way that no air can pass into the car at these points, but
the ventilators exhaust or draw the hot air out when the car is
running. It will be noted that this recess C C, not only connects
directly with the interior of the car, but that it also connects with
the roof space H H H, between the millboard ceiling and the
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main deck, and that this space, which in ordinary tram cars is a
dead air space, without means of escape, is thoroughly ventilated
by this arrangement.

If required, a further outlet for the hot air in the top of the car
may be provided for by perforating theé millboard ceiling to con-
nect with this space and indirectly with the ventilators on the out-
side of the ecar.

Tt will also be noted that this exhaustion of the air by the ven-
tilators through the recess and roof space is not arranged with
any means for preventing their action and the escape of the foul

Street Nailway Journal

FIG. 4—DIAGRAM OF VENTILATING ARRANGEMENT

hot air coutinually taking place. The effect of this construction
and arrangement of ventilation is that the interior of the car is
constantly provided with a circulation of fresh air into, and the
foul air out of, at the points named absolutely without dangerous
or annoying draughts.

The application of this principle of ventilation to the car lends
itself to a very satisfactory treatment in the way of interior de-
sign and general finish, which adds very largely to its appearance.
The aceompanying photographs clearly show this. The woodwork
connected with the interior finishing is done in oak and mahogany,
and has been treated in an entirely original way, mnuch to the
advantage of its general appearance.

= e

TRUSS PLANK HEATERS FOR CROSS-SEAT- CARS

One of the improvements brought out recently by the Consoli-
aated Car Heating Company, of Albany, is the use of a longitudi-
nal heater for cross-seat cars attached to the truss plank instead
of being placed under the seat itself. Iig. 1 shows the position
under the seat of this heater, which is entitled Type No. 93. As
will be seen from Fig. 1, it is carried along the side of the car,
occupying about the same space on an electric car that stcam
pipes do in a railroad coach, but does not project so far into the
car. In many cases sufficient heaters are furnished to extend the
full length of the car. With this type of heater it is impossible
to overheat the seats, the heaters being placed near the floor and a
30-in. section never being arranged for a consumption of more
than 500 watts.

Fig. 2 shows three 30-in. sections of this hcater, and thc method
of carrying the wire in a molding underneath the heaters. In
some cases 1o leads are used and the wires for connecting the
hcaters are fastened to the heater coils before placing the cases
in position; there are, therefore, no joints between the heaters and
never any exposed wires.
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THE ENGINEERING OF HEATING SYSTEMS

William H. Schott, engincer, Chicago, Ill., is making a specialty
of the enginecring of exhaust and live steam central station heat-
ing systems. The plants so far constructed by him have mostly
Deen hot water heating systems, operating by exhaust steam from
electric light and railway stations.  Mr. Schott has special appar-
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FIG. 1.—POSITION OF HEATER UNDER SEAT

atus of his own design which he uses in the plants he constructs,
including a new hot water heater, pipe line construction i the
street and piping of buildings. The buildings are connected in
multiple across the hot water heating mains, but the radiators
in each building are piped in series with a high-resistance by-path
around each radiator. Another feature which goes to make the
systems planned by him a commercial success is the use of an
automatic pneumatic temperature regulating system, so that the
temperature is regulated by thermostats in each room in the build-
ing, the air for the operation ol the valves in connection with this
system being supplied from the central station. This in itself
means a great saving in the number of heat units which must be
sent to each customer.

Mr. Schott designs his systems on a very low pipe resistance.
that is, he uses large cnough pipe throughout the entire system
so that the amount of power required to circulate the water is
small compared to some of the other hot water heating systems
in use. This, of course, increases the cost of installation. but
keeps down the cost of operation.

Mr. Schott aims to construct only successful heating plants, and
does not hesitate to advise his clients against putting in hot-
water or steam heating plants where his investigations do not
convince him that such plants weuld be commercially successful.

FIG. 22—WIRING ARRANGEMENT OF HEATERS

This heater is used on a number of parlor ears, and where these
cars have dark trimmings it is finished in eopper bronze. Other-
wise the case is finished in gold bronze.

The heater is used on Aurora, Elgin & Chicago Railway, Chi-
cago & Joliet Railway, several of the new roads built by West-
inghouse, Church, Kerr & Company, and on a number of other
high-speed interurban railways,

Among the towns where heating plants have been installed
according to this method are: La Fayettc, Ind.: Elwood, Ind.;
Peru, Ind.; Connorsville, Ind.; Galesburg, 1ll.; Coshocton, Ohio,
and Mt. Vernon, Ill. A plant is now being installed at Indian-
apolis, 3000 ft. from the business center of the city. It is primarily
for steam heating, but will lhave an electric light plant in ad-
dition.
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GRADE BUILDING MACHINE

An improved elevating grader has recently been put on the
market by the National Drill & Manufacturing Company, of Chica-
go, Ill., which claims that its grader possesses certain features

FIG. 1.—ELEVATING GRADER

which overcome many of the difficulties encountered in the oper-
ation of machinery of this class.

Those who are fanuliar with elevating graders in gencral, are
awarc that heretofore the entire draft of the plow has been brought
cither directly or indircctly on to the machine. This, of
course, has been a drawback to its successful operation in
many classes of soil, and has neccssitated the expenditure
of more power than should rcally be required to move
the amount of earth handled.

The National clevating grader, as shown in Fig. 1,
overcomes this difficulty. The draft of the plow itself is
carrried dircet oun the evener, being transmitted by a heavy
draft chain which passes the king bolt and is hooked to the
plow standard. This chain is intercepted in front of the
clevator by a spreader bar, which can be raised or low-
cred as the conditions require, thus regulating the angle
of the pitch, assumed by the plow point. This is an im-
portant feature, particularly when plowing in hard ground.
After a plow is gaged to the required pitch it is not neces-
sary to give it any further attention, as the spreader beam
liolds it in position permanently.

This illustration also shows a turn buckle brace for
adjusting the clevator, running from this side of the ele-
vator hanger to the elevator itsclf. This is a valuable fea-
ture when it is necessary to straighten a belt which has stretched
unevenly and is running crooked.

Fig. 2. the rear view of clevating grader, shows the hand wheels
and levers for controlling and regulating the machine i operation.

FIG. 3—METHOD OF ADJUSTING PLOW

The center hand wheel is employed for spooling up the two lines
of chain that tighten the belt. This is a decided improvement
over the old method of tightening by lever, as it is absolutely un-
limited in its scope. In fact, the makers claim that the only limit
which this belt tightener has is the strength of the belt itselt.
Those who have operated elevating graders in wet, slippery soil,
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particularly when loading wagons, are fully aware of the difficul-
ties which have been met in attempting to keep the belt tight, as
ic has invariably been the case that the belt would slip more or
less as soon as the rollers became wet.

This illustration also shows the construction of the elevator:
No truss rods are required underneath it, and therefore
there is nothing to catch on the wagons which are driven
under the elevator when the machine is used as a wagon
loader, the outer end of the elevator being provided with
rollers which act as a guard for the chain and prevent it
from catching on the edge of the wagon box.

Fig. 3 shows the method of adjusting the plow so that it
can throw a furrow on the carrier, no matter what the
conditions of the soil may be. Frequently it is necessary
to change the tilt of the plow so that the mould-board
will scour. This has been done formerly by a compli-
cated scheme involving a number of castings and bolts,
which must be fiist loosened and the castings then ad-
justed until the proper pitch is found. On this machine,
however, it is possible to tilt the plow at the will of the
operator without requiring him to leave his position on
the platform. This is accomplished by a hand lever on the
extreme right, working in conjunction with a slide underneath
the machine, and the tilting upright riveted to the rcar end of
the plow beam. It is, therefore, possible to adjust the plow to a
fractional part of an inch and lock it in any position which

FIG. 2—REAR VIEW OF ELEVATING GRADER

scems most effective. The general frame of the machine is built of
heavy timbers, reinforced wherever required by steel rods and
trusses, so that strength and durability are obtained. The elevator
is carried above a yoke which forms a continuous tie underneath
the clevator and prevents sagging of the frame. There are
a number of other features in this machine which are in-
teresting to those engaged in railroad or electric traction
line construction, about which the manufacturer will be
very willing to give information. This company also pro-
duces a full line of wheeled and drag scrapers, contractors’
dump wagons, grading plows, etc.
e e— ——

ELECTRIC CAR HEATER

A new and very desirable style of car heater for large
interurban electric cars has recently been placed on the
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ELECTRIC CAR HEATER

market by the H. W. Johns-Manville Company. It is desig-
nated Wall Heater, class B, and is shown in_ the accompanying
illustration. The construction of this heater is similar to the
company’s class K heater, whi~h has been on the market for sev-
eral years past and is used in cars having cross-seats. Each
heater is 30 ins. long and 5 ins. high, held firmly in place by re-
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counstructed granite heads or .upports located at cach end of the
heater. These irons support the resistance coils and furnish
superior insulation, thereby preventing short circuits and the
cutting out of resistance due to contact formed by sagging coils.
The casing is very strong and ornamental and will stand foot
pressure without injury.

SRS o< g Y

THE SNOW REPLACER

The accompanying cuts illustrate the Snow car and locomotive
replacer for which Wendell & MacDuffie, of New York, are ex-
clusive Eastern agents. Replacers of this type weigh from 160 to

INSIDE FROG

210 lbs. per pair and are made of open hearth steel or air furnace
malleable iron.

These replacers do not require clamps, and frogs will not turn
over or push away from rails. They elear brake hangers, brake
levers and sand pipes, and can be placed parallel or at an angle
to the rails, according to the position of derailed trucks; nor will
they break wheel flanges.

These replacers are reversed by simply moving the tongune in

OUTSIDE FROG

one frog, and as they are wedge-shaped they can be placed well
underneath the derailed wheels. It is claimed that they will re-
place locomotives and ears quicker and surer than other sim-
ilar devices. As the wheels are run up on their treads instead
of their flanges, both wheels and frogs are saved from damage.

CAR AND LOCOMOTIVE REPLACER

The maximum height is at end of replacers, thus reducing the
grade by one-half up which wheels must monnt in re-railing.

These replacers are standard on about forty large railroads and
are in extensive use on hundreds of others.

— e

The Lake Shore LElectric Railway Company is attracting wide-
spread attention because of the remarkable increasc in its eornings.
For the first nine days of this month the road earned $23,080, an
increasc of $10,060 over the same period last year. It is yrobable
that the road will show a surplus this month of more than $10,000
over operating expenses, interest charges and taxes. Under the
receivership about $350,000 were expended in betterments, and
since the receivership about $125,000 have been expended.
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REGULATING HEATER SWITCH

In order to meet the increasing demand of large electric cars
requiring a greater number of heaters to satisfactorily heat them,
the H. W. Johns-Manville Company has enlarged the three-point
car heater regulating switch, shown in the accompanying cut, in-
creasing ils capacity to 6o amps., and mounting in the insulating

REGULATING HEATER SWITCII

base block a Sachs "Noark” enclosed fuse. This complete con-
trolling and protective device 15 now combined and enclosed in an
iron box, requiring less room than heretofore and being absolutely
safe and reliable under all conditions. Closing the quick break
knife blade automatically locks the switch, which is necessary be-
fore the cover of the box can be closed, and any movement of the
regulator handles is prevented until the knife blade is released.

e e——

NEW TROLLEY WHEEL

The new C. B. & E. trolley wheel, shown in the accompanying
cuts, will, it is claimed, outwear any other similar device hercto-
fore in use on trolley systems. It is entirely self-lubricating, and
requires no attention, except refilling the oil chamber. It 1s
made by Collins, Bouchard & Emery, Bradford, Pa.

This wheel combines a graphite bushing with an automatic feed-
ing oil chamber, which can be quickly filled when necessary witli-
out removing the wheel from the fork. There is no friction, no drip
or other waste of oil, and no gumming of the pinton. It is econom-

SECTION OF TROLLEY \WHEEL

ical, clean, possesses perfect conductive power, and requires 1c
attention, except refilling with oil after once being properly in
place.

This wheel costs but little more than the ordinary wheels now in
use, and its life is said to be three times longer. It has been
severely tested on long-distance suburban runs, fully meeting all
the requirements. It is guaranteed to casily outclass m efficiency
any other trolley wheel, and to thoroughly eliminate all the vexa-
tious troubles usually caused by inferior trolley wheels.
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NEW CARS FOR THE LAKE SH()RE ELECTRIC RAILWAY sliding door on cither side. The motorman’s compartment,
located in thc forward right-hand corner of this compartment,

The first of ten handsome cars built by the J. G. Brill Com-
pany for the Lake Shore Electric Railway of Cleveland, Ohio, was
given a trial trip over the lines on July 22. Officials of the railway
and of the cities along the route with newspaper correspondents
and others composed the party which
made the entire trip from Cleveland to
Toledo, a distance of 160 miles. Therc
was 1o attempt to make fast time, but
simply .o notc performance of the trucks
under ordinary conditions and to ac-
quaint the officials and others with the
car and its appointments. About Sept. 1
regular trips will commence, running
through cars from Cleveland in 4%
hours, which is practically the time
taken by the steam railroads.

The cars arc divided in three com-
partments—passenger, smoker and bag-

is of ample size, as will be seen by the diagram. A hot water
heater has its place in the corncr of the baggage compartment.
As the cars are intended to be run in one direction, one cab only
is necessary. Entrance to the car is by the rear end, the platform

FIG. 1.—EXTERIOR OF LAKE SHORE CAR

gage. The passenger compartinent is equipped with a salon  being flush with the car floor. Three steps are used on each side,
of standard character, having an oval window at the side.  enclosed in folding doors and provided with trap doors. Swinging

This compartment is 23 ft. 10 ins. long. and seated for thirty pas-  doors are provided between the compartments. The windows are
arranged to raise in the regular steam car fashion. They are com-
posed of a couple of sashes, the upper one of which is stationary.
Three-bar brass window guards extend the full length of the pas-
senger and smoking compartments. The corner posts at both ends
of the car are double and have curved-glass narrow windows be-
tween. The vents have a separate opening to each, and between
“hic passenger and smoking compartments is placed a transom, so
that there is separate ventilation from the deck for the compart-
ments.  The length of the cars, measured over the vestibules, is
40 ft. 7 ins.; width over sills and sheathing, 8 ft. 6 ins.

/

Long leaf yellow pine side sills are double, and have 34-in. x 12-
in. steel plates sandwiched between, for the full length of the
hody. The outer sill is 4 ins. x 834 ins., and the inner 234 ins. x
77¢ ins., heavily bolted together through the platc. The center
s1lls are 6 ins, x 7 ins., and inclose I-beams for the full length of
the Intermediate sills are 434 ins. x 67% ins., plated with
7-m. x 6-1n. steel ; the end sills of white oak are 574 ins. x 674 ins.
The needle beams arc double-trussed, and 1%-in. diameter under-
truss rods extend from bolster to holster. The flooring is double,
and the space between is filled with mineral wool to deaden sound,
and at the same time increase the warmth of the car.

car.

9.

FI1G. 2.—=INTERIOR OF LAKE SHORE CAR

The cars are equipped with patented spccialties of the builders’
make, such as radial draw-bars, angle iron bumpers, “Dedenda’
gongs, and “Dumpit” sand boxes. The trucks are the Brill No.
27A 2, capable of making the highest spced desired. Each car ié
equipped with four 75-hp motors. The wheels are 3474 ins, di-

sengers.  The seats are leatlier-cushioned, are extra high in the
the scat.

clierry with ceilings painted

in The interior is finished in natural

“Pullman Green.”  Along cach side

back and long
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FIG. 3.—FLOOR PLAN OF LAKE SHORE CAR

of this compartment is placed a continuous brass rack for pack-
ages, and an electric light over each seat. A novel featurc consists
of a smoking compartment with a curved hardwood partition, the
upper part of glass, as shown in thc illustration of the interior and
in the floor plan. The secats in this compartment are also uphol-

without :.10otors, 52,000 lbs.

This feature of the car will doubtless prove
very attractive to travclers. The compartment is g ft. in length,
and seats about twclve passengers. The floor is covered with zinc.
The baggage compartiment is IT ft. 9 ins. long, and has a jo-in.

stcred in leather. Wm. H. Stewart, Jr., Union Trust

cinnati, to build electric cars. A. L. J

ameter, with steel tires; axles, 534 ins.

Weight of car and trucks

—— o —————
PROPOSED NEW CAR WORKS FOR CINCINNATI

Building, Cincinnati, is at

work on the organization of a new $500,000 car company for Cin-

acobs, formerly of the Pull-

man shops, is mentioned as the probable general superinte=~dent,
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COMBINATION ARC AND INCANDESCENT HEADLIGHT

The Globe Electric Manufacturing Company, Clevcland, Ohio,
has placed on the market a combination arc and incandescent head-
light, especially adapted for interurban and city railway service.
Many electric railway companies object to the nuse of arc headlights,
because of the intensity of the light while on city streets, and the
incfficiency of dimming devices. The company’s new type, known
as the Climax, is adapted for both city and
interurban service, since it is provided with an
incandescent circuit, whichh may be utilized
while in city streets. The change from arc to
incandescent is accomplished by turning a two-
point switch placed in the vestibule.

The lanip has one magnet coil, and the ring
clutch mechanism is so simple that jarring has
no effect upon its operation. The gas cap at the
top of the globe is supported by a tube holding
it in place. The globe holder and carbon holder
are very simple, and will not get out of order.
There are two separate reflectors, both having
the same focus, a double reflector being neces-
sary, because of the incandescent attachment.
The front reflector 1s perfectly plain, and there
is no shadowing whatever. Both reflectors are
made of aluminum, which possesses several
advantages over plated reflectors. The lamp
has two adjustable bumpers which cnables the
motorman to lower or elevate the projected rays
of light after the lamp has been set in focus. To
reduce traveling of arc, 34-in. carbons are used.
The lamp mechanism is fastened to a cast-iron back and the sheet
steel casing is secured to the same by two screws.

The lamp is 18 ins. high, 10 ins. deep and 14 ins. in diamcter.
No soldering or riveting is used in the construction. The sole-
noid is protected and covered by a cast-iron hood which is bolted to
the casing. Owing to its simple construction the lamp is easily
cleaned and trimmed. It will operate on currents from 14 amps.
up, and is claitned to be the most economical and efficient lamp of
its type on the market.

BALANCED TROLLEY WHEEL

The Lumen Bearing Company, of Buffalo, N. Y., has just put
upon the market an improved form of the Ideal trolley wheel,
which is the result of ex-
periments and tests ex-

tending over the past
year,
The principal change

from the old form is in
the groove, which, bcing
wider, allows a grcater
wearing surface and con-
sequently a longer life,
while the improved shape
of the flange gives greater
strength to withstand a
blow and eliminates all liability of rubbing against the trolley wire.

While the life and efficicncy of the Ideal trollecy wheel has
been greatly improved in the new form it still retains all the
merits of a perfectly balanced construction which has given this
wheel a reputation for its high mileage records.

It is said that a standard trolley wheel 1 ounce out of balance
will exert a hammer blow of 4.8 pounds on the trolley wire when
running at a speed of 20 miles an hour, and the same wheel if
increased to a speed of 40 miles an hour will exert sufficient force
to throw itself off the wire. To this is due the fact that wheels
of the same composition often give vastly different results when
run under the same conditions.

The effect of a trolley wheel slightly out of balance is espe-
cially noticeable in the bushing which wears much faster on the
light side ard soon throws the wheel out of true, This is often

CROSS-SECTION OFF BALANCED
TROLLEY WIIEEL
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attributed to a defective bushing, but it i1s due to a lack of balance
in the wheel. ’

The contact ring in the Ideal trolley wheel is made of pure
lake copper, cast and hammered, which gives a density and uni-
formity impossible in an ordinary casting. The flanges are
stamped from .095 dead soft, cold rolled and pickled steel, giv-
ing a maximum of strength and a minimum of weight, and arc
firmly held together by a l.umen bronze hub which 1s cast around

COMBINATION ARC AND INCANDESCENT ITEADLIGIHT

chemt in a metal mould, insuring perfect uniformity and balance.
The Ideal trolley wheel is adapted to fit any staudard harp and
1s fitted with standard graphite bushings.

This wheel may be seen at the exhibit of the Lnmen Bearing

Company during the Saratoga Convention,
e

e p— ——

CAR REPLACER

The accompanying cut illustrates one .of the motor and street
car replacing frogs made by the B. E. Tilden Company, Chicago,
I1l. These frogs will replace derailed cars to any rails by gravi-
tation from replacers, as shown in the illustration, as soon as the
car wheel comes up to an altitude equal to the top of the rails.
It is immaterial whether cars be pulled ahead or backed up. be-
cause as the frogs are double enders the result is the same. They
are complete self-holding motor car replacers. It is said that
these replacing frogs will replace any rolling stock in about one-
fourth the tinie consumed by other devices. This latter feature is
of great importance when derail-
ments occur, as serious traffic block-
ades are thereby avoided. It is sug-
cested that no motor car should be
run without these replacers being a
part of its equipment, an electric
switch being a part of cach replacer.
These replaccrs are in use on hun-
dreds of steam and electric railways,
among the latter being the follow-
ing: Amsterdam Street Railway
Y.: Austin Rapid Transit
Buffalo Railway Company, Buffalo, N. Y ;
vated Railway Company, Boston, Mass.; Brooklyn Rapid
Transit Company, Brooklyn, N. Y.; Butte Electric Rail-
way Company, Butte, Mont.; Citizens’ Street Railway Company,
Memphis, Tenu.; Denver City Tramway Company, Denver, Col.;
[Exeter, Hampton & Ameshurg Street Railway Company, Exeter,
N. Il.; Fitchburg & Leominster Street Railway Company, Fitcli-
burg, Mass.; Helena Power & Light Company, Helena, Mont.;
Harrisburg Traction Company, Harrisburg, Pa.; los Angeles
Railway Company, Los Angeles, Cal.; Lowell, Lawrence & Ha-
verhill Street Railway Company, Lowell. Mass.; Twin City Rapid
Transit Company, Minneapolis and St. Paul, Minn.; Zanesville
[Flectric Street Railway Company, Zanesville, Ohio.

o=l IS
CAR REPLACER

Amsterdam, N.
Austin,
Boston

Company,
Railway Company, Tex.;

Ele-
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THE UNI SIGNAL SYSTEM

The Uni Signal Company, of Boston, Mass., has placed on the
market a signal system for trolley railways, which consists of three
parts, namely: the terminal box and lightning arresters, the signal
box and signal movement, and the trolley switch. The terminal
box, which contains the lightning arresters, is attached to the pole
through external lugs east on the box at such a height that the
wires may directly enter the box. The wires enter the box
through porcelain bushings as in transformer design. This ter-
minal box is eonnected to the signal box by a 1-in. lined conduit
pipe through which the signal wires lead to the same. The wires
from the terminal box are lead three cach on two sides of the
box to two slate terminal boards with clips for enclosed fuses.

The signal box is attached to the side of the pole.
This arrangement is used so that the green or safety signal
lamp ean be seen by the conductor after a car has passed the
signal box, thus allowing him to check the motorman. In this
respect the box is said to differ from all other signal boxes.

The signal movement is mounted on a cast iron frame which
supports all its parts and also furnishcs the means (through a
handle east integral with the frar ¢) whereby the entire movc-
nient ean be removed (rom the signal box. This is done by turn-
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Between the magnets is placed the switch lever, made of alumi-
num to decrease the inertia. As this switch does not break live
cireuits it can give no trouble. The circuit is broken in the box
at three different points, according to the operation to be per-
formed. The breaking is accomplished by a dise
contaet, is quiek in operation and gives two breaks
in series in its operation. The resistance plate is
enameled and attached to insulated studs on the
baek of the movement. Care has been taken not
only to insulate all eurrent-carrying parts, but also
to isolate them.

The system, the wiring for which is shown

TROLLEY SWITCH

BOX CLOSED

below, operates as follows: When
switeh at the entrance to a block
the trolley wire to pass through the lighting magnet and
rcsistance plate to the ground at that end. This ecauses
the switch lever to be thrown over to the left-hand con-
taet of the switeh, which then eauses current to be taken from

a car passes under a
it causes current from
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Switeh Cireut

\ Reoney me
Eaols; iy
e

| Car Direction.. 5

Testingu
Suit

Lighting Teltay,
Suitch Cireunt

I

ishing Talley

Circuwt h Creut

[

Permanent Feed

Pormanont Foed.

TERMINAL BOX BOX WITH

MOVEMENT REMOVED

.9
|
T
I
i
;
| 4
7

iy

Lgnting Lo

,_

»

C
v

|

R

e

SIGNAL

MOVEMENT BOX OPEN

ing a loek button, which projects through the handle, and rc-
moving the six enclosed fuses from their clips, when the move-
ment can be lifted out of the box. This permits casy and
thorough inspcetion of the signal movcment.

The signal movement, which does not econtain a single spring,
consists of three magnets, one switeh lever, three contact disks.
and one resistance plate, together with the necessary conneetions.
There are two large magnets of semaphore design with internal
armatures, thus allowing then: to be attached direetly to the back
plate without loss of magnetization and also inereasing the effec-
tive radiating surface of the magnets. The large magnets are
respectively the lighting and extinguishing magnets. The func-
tion of the small magnet is to loek the armature of the lighting
magnet whenever thc red lamp at that end is lighted. This
method prevents any ear which might run under a lighting
switch with the red lamp set against it from extinguishing the
signal. The magnetic loek is instantaneous and requires no mov-
ing part to operate, as all it has to do is to hold its armature
against its seat. The small magnet ean do this beecause there is
no air gap in its magnetie circuit, while there is a quarter air gap
in the lighting magnet eircuit at that time and the current is
approximately the same in both,

i
Ground

Entering end of Block

Green Lamp Lighted

.—Resistance plate.
Lk. M.—Locking magnct.

Signal Ser.

>

L3
I~

Leaving end of Black.,
Signal Set,
Red Lamp Lighted.,

L. M.—Lighting Magnet.

L. M.—Extinguishing magnct. N .
EHNgLIsting magnct L. A.—Lightning Arrester.

WIRING DIAGRAM

the leaving end of bloek passing through the red lamp, locking
magnet at that end, and then through the lighting signal line
to the entering end, where it traverses the green lamp, lighting
magnet and resistanee plate to ground. To extinguish the signal,
current is taken from the trolley at the extinguishing switeh,
through the extinguishing magnet at that end, and thenee through
the extinguishing line to the entering end where it passes through
the extinguishing magnet and resistance plate to ground.

It would appear at first thought that there would be current
through both magnets at the entering end, and, of eourse, under
that condition the switeh lever could not be restored to its normal
condition. Observation, howeve~, has shown that as soon as a cur-
rent is established the gravity armatures in the extinguishing
magnets are raised, the one in the leaving end of the block opens
the lighting circuit and, therefore, cuts off the lighting magnet in
the entering box, allowing its extinguishing magnet to operate.
The wiring diagram shows that loss of current will not restore
the signal nor will a eross between the signal lines.

The Uni Signal Company will have an interesting exhibit of
its apparatus at the Saratoga Convention, and the representatives
of the company will be pleased to give further details of the
operation of this system,
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ENLARGEMENT OF NEW YORK SUBWAY POWER HOUSE

The New York Rapid Transit Subway Commissioners have pur-
chased an additional lot, 108 ft. x 200 ft., on which to build an ad-
dition to the power house now building between Fifty-Eighth
Street and Fifty-Ninth Street and Elcventh Avcnue to the Hud-
son River. The addition will make the plant the largest and most
expensive in the world. It will cost altogcther $7,000,000, and will
be capable of generating 132,000 hp. In the boiler plant at first
will be set up seventy-two boilers, each capable of producing 500
hp. The fuel of these boilers will amount to 1000 tons of coal a
day. The coal will be carried by belt conveyors to a storehouse
30 ft. above the ground, with a capacity of 25,000 tons. Tlie ashes
from these 1000 tons a day will be carried by cars to scows lying
in the river. The walls of the building will be of cut granite and
terra cotta and pressed brick. The windows will be fitted with
steel frames and the roof will be of terra cotta and glass. There
are five brick chimneys to rise above the plant. They are unusual
in their construction, in that their bases will rest on steel plat-
forms about 4o ft. above the floor of the power house. Building
the stacks from the ground up would have occupied a great deal
of valuable space in the middle of the building. The chimneys
will reach a height of 265 ft. Work on the main station, which
has been delayed considerably through labor troubles, is now
progressing satisfactorily, but it will be impossible to make up
the time that was lost.

"—‘0‘0———

EXTENSIVE UNDERGROUND FEEDER CONDUIT CONSTRUC-
TION IN BROOKLYN

Some inte-esting underground feeder conduit construction is
being carried out in Brooklyn by the Brooklyn Rapid Transit
Company, as indicated by the accompanying cut. This illustra-
tion shows a 48-duct run, leading from the north side of the Third
Avenue power house of the Brooklyn Rapid Transit Company,
now under course of construlction. and was built by G. M. Gest, of
New York and Cincinnati, who has made a specialty of this class
of work. The conduit shown is for direct-currcnt feeders. A
smaller conduit system, built by the same contractor, leads from
the south side of the building and carries the alternating wires.

LAYING CONDUIT IN BROOKLYN

Extensive conduit construction is also going on in other parts
of Brooklyn, notably East New York and the Twenty-Ilighth
Ward. The work is being carried on very quickly and neatly
without causing disturbance to traffic.
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LUXURIOUS RAILWAY TRAVELING

The accompanying illustration shows the interior of a car which
has been constructed by the Brush Electrical Enginecring Com-
pany, Limited, for use on ceremonial occasions on the Birmingham
& Midland, Dudley & Stourbridge, and South Staffs lines, associ-
ated with the British Electric Traction Company.

It is of the single deck type, with a raised roof, is mounted on a

ENGLISH PRIVATE CAR

Brush standard four-wheel truck, and equipped with motors of
the company’s standard pattern.

The ornamental features are of special interest. The interior
is finished in fumigated wainscot oak, with carvings over the door-
ways, and at the head of each side pillar. These carvings are con-
tinued over the roof, dividing it into three panels, which correspond
in size to the width of the side windows.

The car comfortably contains ten chairs of white pulp cane, with
loose down cushions covered with
crimson silk to match the Axminster
carpet.  The green casement cloth
curtains are fringed and festooned
and looped back to the pillars with
cords and tassels. Four small oak
tables to match the woodwork of the
car are placed between the chairs,
with ash trays and clectric bells within
easy rcach. The ceiling is of figured
“Alhambrine” pamnted white, with an
ornamental border picked out in gold.
The whole of the metal work inside
the car is nickel-plated. The interior
is lighted by thirteen 8-cp lamps, ar-
ranged in {wo circuits.

The exterior of the car is handsome-
ly painted and decoratced in keeping
with its general character.

*HO>—— —

A commission, composed of repre-
sentatives of the Tmperial, Prussian,
Saxon and State
railroads, recently observed a test of a

Bavarian, Baden
new brake, known as the Steiner dis-
tance brake. This brake is claimed to
be an improvement upon the air brake
It is so connected with
the air brakes of a train that when the
front whecls of a locomotive pass over
a danger or halt signal placed upon
the tracks, it will automatically put on
the brakes and open the whistle valve. The apparatus worked
with perfect satisfaction, even at 83.75 miles an hour, but because
of the extraordinary strain to which it was subjected an important
part thereol was broken.

now in 1se.
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PECKHAM’S M. C. B. TRUCK NO. 46

Several types of the M. C. B. form of truck, as built by the
Peckham Manufacturing Company, have been illustrated in recent
issues of this paper, and are interesting from the fact that they
are constructed for high speed interurban service. The latest ad-
dition to this full line of trucks is the M. C. B. No. 46, which is
designed expressly for steam railway service.

Peckham's patent combination side frames are used in the con-
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with spiral springs. The arch-bar members are 4 ins. x 114 ins.
The journal boxes are of M. C. B. standard pattern with journals
5ins. x g ins. The axles are kammered steel, 674 ins. in diameter.
The pedestals are semi-steel castings, machine fitted to the jour-

nal boxes and top frames. All bolts are machined to an exact
size and driven into machine reamed holes. The brakes are of

inside construction and provided with the Taylor non-chattering
brake hanger.
The carrying capacity of the truck, with a factor of safety of six,

SIDE V1EW OF PECKITAM'S M,

struction of this truck.,  They consist of a combination with two
cqualizing Dbars, of a center truss frame rigidly sccured to the
pedestals and top frames, forming an
tion.

“extra strong’’ construc-
This combination gives a double factor of safety, as the
center frame alone is sufficiently strong to carry the weight of the
car without the aid of double equalizing bars which are arranged
on cach side of the pedestals.

The transom bars are 10-in. bulb angles seenred rigidly to the
top frames and to the center arch bars.  The top irames and
transom hars are rigidly secured to cach other by a center steel

END VIEW OF PECKHAM!S M. C. B.

TRUCK NO. 46

plate gusset, which makes a rigid center brace that prevents the
truck from getting out of square.

The top frames extend all around the truck. The end sections
are of angle bar shape firmly secured to the side bars and corner
plate gussets by machine turned bolts driven into
reamed holes. The corner gussets prevent the truck frame from
getting out of square. The bolsters are of forged steel, 10 ins.
wide, and supported from the transom by forged links in one
piece.

The motor suspension 1s from the transom bars and is provided

machine

C. B. TRUCK NO. 4

15 00,000 lbs. per truck, or 120000 lbs. per pair.  With 614-in.
axles and 33-in. stecl-tired wheels its weight is 10,500 1Ds.

— P+

SELF-FLASHING SIGN LAMPS

One of the most remarkable incandescent lamps now on the
market is the seli-flashing sign lamp. manufactured by the Phelps
Company, of Detroit,
Mich., makers of the
I1 A% lo
This lamp, as
shown in the accom-
panying cut, is of the

well-known
lamps.

regular  Hylo  type,
with  big and Dbaby

filament.  Inside an
ordinary Edison basc
there is a mechanism
which turns the light
up and down from
the big to the baby
filament at irregular
mtervals.

Each lamp is an in-
dependent unit and
operates in any socket.
There is an
variety of movement,
very different from VY
the monotonous round SELIFFLASHING SIGN LAMP
of the old style !
flashers. When words are flashed on and out in the old style much
of their attractiveness is lost because the sign is dark a large part
of the time. The Hylo lamp sign is never dark, and the words on
it can be read at a glance, because every lamp has either the large
or small filament burning. A few lamps are winking up and down
all the time, producing a shimmering appearance both beautiful and
puzzling. It is evident that lamps of this kind may be used to great
advantage for decorative purposes on special cars and in street
railway parks. The Phelps Company states that its turn-down
lamps are meeting with éreat favor, there being now over half a
million users of them.

endless
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CONVERTIBLE CONSTRUCTION, BALLAST AND GONDOLA CAR

The Hart convertible construction, ballast and gondola car,
illustrated herewith, which is manufactured by the Rodger Ballast
Car Company, Chicago, Ill., has becn in scrvice during the past
three seasons on some of the principal intcrurban electric rail-
ways with very satisfactory results.
vantage of combining three types in onc, as it can rcadily be con-
verted anywhere on the
line without tools, ex-
pense or loss of time into
a car suitable for three
distinct classes of service.

As a center-dump con-
struction or ballast car it
will automatically dump
its entire contents onto
the center of the track,
the flow of material being
so regulated that small or
large quantities can be
deposited either for track
raising, tamping in or top
dressing.

It can be converted
into a side-dump car for
use with top plow for de-
positing material on one
or both sides of the track, or it will automatically dump about two-
thirds of its load on the sides without plowing.

The car can also be readily converted into a standard flat-
bottom gondola, suitable for ccal, ore or general freight service.

By using this car the material is deposited in the center of the
track just where it is needed, saving extra handling in comparison
with flat cars where the material is first thrown off onto the sides
of the track and afterward shoveled onto the track. As the ballast
is deposited in the center of the track it docs not become inter-

USED AS A CENTER-DUMP CAR

mixed with soil, thus assuring a safe and permanent roadway
under all conditions. The waste of ballast incident to two hand-
lings and its becoming intermingled with soil is eliminated. The
car will handle all kinds of material, being provided with large
openings in the bottom for use as an automatic center dump car
and equally spacious openings for side-dump or top-plow work.

This car is built to carry as much material as four flat cars of
the same length and width and as much as from six to ten small
hopper cars, thus effecting a great saving in first cost, train
service, trackage, switching and maintenance. In capacity the
standard varies from 80,000 1bs. to 100,000 1bs., with cubic capacity
up to 38 cu. yds.
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USED AS A SIDE-DUMP CAR
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TRIPARTITE STEEL POLES

The accompanying cuts show a side clevation and scction of
the Tripartite steel pole made by the Franklin Rolling Mill &
Foundry Company, Franklin, Pa. This pole differs from all others
in being made up of thrce high-carbon rolled steel U's, formerd
like a tripod and constructed to makc a tapered pole. In this
there are no Dbolt or rivet holes.  The three U's

polc

FLAT-BOTTOM GONDOLA CAR

Jaretheld apart by spreaders and clamps, which remforce the legs
and hold them absolutely in rigid position.

It is claimed for this type that it is not only cheaper in first
cost, but can also be installed for less money, as for positive
anchorage only a 3-ft. sct is required. Tcsts of this pole have
shown that it does not take a set when an cxtra load is put on
it by heavy winds, snow or icc. It can be transported in parts
and assembled on the grounds a'ong the line. It can also be
painted internally as well as externally, thus insuring longer life.

SECTION AND SIDE ELEVA.

TION OF TRIPARTITE POLL

Owing to its construction it is an entirely different pole than
the structural steel poles, built up with rivets, which were used in
the early days of clectric railway work. It possesses all of the
advantages of the structural pole, 1. e., its lightness and strength,
togcther with none of its disadvantages, such as multiplicity ol
parts. Thc poles have been used on a number of roads with
satisfactory results.

Besides making this pole for electric railway and lighting com-
panies the company is also prepared to contract according o
customers’ specifications for all overhcad work, including Tri-
partite steel poles, span, trolley, fced-wire, all fixtures, bonds and
bonding, set and lined up complete in working order.
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A FINE PRIVATE CAR

The private car shown in the accompanying illustrations, lately
built by the J. G. Brill Company for H. A. Everett, of Cleveland,
Ohio, is unique in plan and appointments and one of the finest
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chairs and a lounge. Both compartments and passageway be-
tween have parquetry flooring of a tasteful design, and are
covered with handsome rugs. The coloring throughout is green
in varying harmonious shades. The exterior of the car is painted
dark green and decorated with gold scroll work. The draperies,
curtains and rugs are of the same color,

and the ceilings are of a delicate tint of .
pale green decorated with gold. The
finish 1s rich mahogany with marquetry
inlaid work. Between the smoking room
and parlor there are four compartiments ;
an office with stenographer’s desk and
chair, and provided with a safe; next a
kitchen with electric stove, conveniently
located sink and folding lavatory ; closets
for provisions and utensils; a stateroom,
6 ft. x 7 ft. 3% ins., with three-quarter-
size handsome brass bedstead, a closet
in one corner with large mirror in the
door, and a wash Dbasin in the other
corner with mirror at the side of it.

e

F1G. 1.—ENXTERIOR OF PRIVATE CAR

of its kind ever turned out by the builders. Provided with state-
room and kitchen, the car may be used for long inspection trips.
The large windows at e¢ither end, with the bottom of the sashes

but 12 ins. from the floor, make these portions of the car exceed-

o

FIG. PARLOR OF PRIVATE C.AR

A cab 1s furnished at both ends, as the
car is intended to be run in either direction. The trap doors over
the three entrance steps are utilized for cab flooring to save space.

The partitions separating the cabs from the car are provided with

mgly bright and attractive.

|
b3

The doo+ of the toilet room opens into
the smoking compartment. The toilet
room 1s large enough to accommodate
a hot-water heater of the latest type. An oval window admits

hght. In the corner of this room, opening into the smoking
room, is a linen closet, below which is the coal box for the
heater.

The flooring is double and the interspace of 5% ins. is filled
with mineral wool. Trap doors which give access to the motors
are arranged to fit neatly, so that their presence is only apparent
by close scrutiny. The length of car body is 48 ft. 6 ins.; meas-
ured over the bumpers, 49 ft. 6 ins.; height from rail to top of
roof, 12 ft. 134 ins. The side sills are 434-in. x 8%4-in. long-leaf yel-
low pine, with 34-in x 12-in. plates on the inside. I-beams, placed 15
ins. apart, extend from crown piece to crown piece. enclosed in
wooden stringers, each measuring over all 6 ft. 8 ins. The interme-
diate sills are 4% ins. x 534 ins. and the crossings 4% ins. x 7% ins.
From truck to under side of sill is 3734 ins., which height being
greater than that of the regular rolling stock on the lines of
which this car is to be operated, an angle iron bumper 14 ins. deep
is placed at either end to prevent injury to the vestibules of other
cars in case of collision. Substantial cow-catchers project 20 ins.
beyond the bumpers. From track to top of lower step is 15%4 ins.
Risers are 10 ins. deep each.

Brill No. 27-E-2 trucks carry the car. The wheel base is 6 ft.
6 ins. and the wheels 33 ins. The wheels are steel tired. Each
truck is equipped with two 75-hp motors. Total weight of car
and trucks, with motors, 66,0940 Ibs. '

s e —

OVERHEAD CONSTRUCTION ON OHIO INTERURBAN
RAILWAY

The Cincinnati & Columbus Traction Company, of Cincinnati,
Ohio, recently placed with the H. W. Johns-Manville Company,
through its Cleveland branch, a contract for sufficient overhead
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FIG. 3—FLOOR

curtains, which, when drawn down, add to the privacy of the
compartment. One end of the car has six large leather-covered
chairs and is intended for a smoking rocom. A swinging door
closes this compartment off ‘rom the rest of the car. The other
end, which may be called the parlor, is provided with five easy
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PLAN OF PRIVATE CAR

line material to build 55 miles of new road. The construction will
consist of parallel trolley wires of the ooo grooved-wire type.
After careful comparisons of the designs of overhead material
submitted, it was decided to adopt the well-known Johns-Man-
ville extra heavy galvanized rcund top hangers with 34-in. studs
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provided with deep petticoats, insuring the best of surface insula-
tion. These arc attached to galvanized straight line yokes having
a ceuter dimension of 6 ins. between trolley wires.

The Combination mechanical and soldier clip, 15 ins. long,
which is made of one piece only, and has proven so successful in
the East on extra heavy construction, will also be used in con-
junction with the extra heavy hangers and “Giant” type of pull-
overs. “Giant” strains and “Philadelphia” section insulators will
be used throughout.

SR e e————

CARS FOR HEAVY SERVICE AT OAKLAND, CAL.

Heavy electric railroad construction is active around San Fran-
cisco just now. The electric cars for the North Shore Railroad,
a converted steam road, have been illustrated in thesc columns.
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of the Oakland Transit Consolidated Company for various parts
of the city. The arrangement was a cumbersome onc from a
traffic standpoint.

Intercsts identical with those behind the Oakland Transit
Consolidated have constructed a new mole 17,000 feet long into
the bay at Oakland, and will operate a line of ferries between
there and San Francisco. The cars illustrated herewith for the
San Francisco, Oakland & San Jose Railway arc to take pas-
sengers as they come from the ferry and carry them to Oak-
land. As the crowds from a ferry boat are large the equipment
was selected with a view to moving a large number of people
at a time at intervals of 30 to 15 minutes, or whatever interval
the ferries run at. The cars are 54 {t. 7 in. over bumpers, and 9
ft. wide. They are simple in construction, having but one un-
broken compartment, and short platforms similar to those used

SAN JQSE RALLWAY.
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LONG DOUBLE TRUCK CAR FOR OAKLAND

The present article is devoted to the rolling stock of a no less
interesting undertaking which will give electric railway service
approximating that given at present by steam roads, but in
many respects superior.  The transportation at Oakland, Cal.,
is peculiar. Oakland is to San Francisco as Brooklyn is to Man-

INTERIOR OF OAKLAND CAR

hattan in New York city. Many people in business in San
Francisco live in Oakland. The journey from San Francisco
to Oakland involves a half hour ride on the ferry. On the Oak-
land side of the bay the ferries cannot reach the shore because
of shallow water, and picrs or moles have been built out into
the bay several miles for ferry landings. The Southern Pacific
Railroad owns the only moles heretofore in existence, and has
operated a suburban train service from the ferries to the heart
of Oakland. From there passengers would take the street cars

on steam railroad coaches. Every bit of spacc is utilized for
scating and the seating capacity is 64. One side of each platform
1s provided with folding doors which form a cab for the motor-
man when at the forward end, or are folded up against the dash
when at the rear end, and not in use as a cab. The doors when
folded up, as in the latter case, form a closet for the “Type-M.”
controller and air brake valve. The arrangement is very neat.
The interior lighting is by arc lamps and arc headlights are used.
The trucks are the St. Louis Car Company's No. 23 B. The car
bodies, seats, arc lamps for interior and arc headlights were
also the product of that company.

_—*“_—
MOMENTUM RAILWAY BRAKES

The Momentum Brake Company, Ltd.,, Toronto, Ont., an-
nounces that it intends to exhibit at the Saratoga Convention its
momentum railway brake. This brake, which was fully described
in the StreEET RAtLway JOURNAL for June 13. is said to be very
economical, as the power required for its operation is derived
from the momentum of the ‘car. Its certainty and quickness of
operation prevents serious and costly accidents.

The brake is constructed with a compensating spring in the con-
trolling device, so as to make the skidding of wheels practically
impossible. Motormen who have handled cars equipped with this
brake state that very little sand is neccessary to avoid skidding., Of
the thirty odd cars of the Toronto Railway Company using this
brake not one has reported flat-wheel trouble.

The connections between the brake mechanism and brake staff
have been so arranged that by reversing the movement of the
brake staff, back-roll will be prevented while on a grade.

The weight of the complete equipment for cither single or
double trucks is about 300 lbs. Several of the Toronto equip-
ments have been arranged so that both motor and trail cars are
braked by the motorman.

After several weeks’ test the South Chicago City Railway Com-
pany has ordered thirty momentum brakes and has adopted this
type as its standard. Thirty-five equipments have also been
ordered by the Toronto Railway Company, and three trial equip-
ments are to be installed in Philadelphia.
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AN OIL ENGINE POWER STATION

There have certainly been many developments in the power
field during the last few years. The power user has not only
now a wide choice in steam engines before him when selecting
his equipment, but must also consider the possibilities of steam
turbines and gas engines. In addition to these, if the advo-
cates of the oil engine are to be believed, this machine will also
be a factor in station construction before long. Considerable
attention was attracted some years ago by the claims made for
the Diesel engine, but if is only recently that this engine has been
used in central power station work. The accompanying engrav-
ing shows a view of a new electric lighting plant at Jewett City,
Conn., in which one of these engines has been in operation for
a short time.

The oil supply for the engine 1s kept in two storage tanks set
under ground. Their combined capacity is 6500 gallons. The oil,
which is crude, costs 4.5 cents per gallon, delivered. From the
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tachable plates for easy access. The Jewett City station con-
tains two engines of 75 hp each, and each drives a 60-kw Westing-
house single-phase 60-cycle alternator. The engines are guaran-
teed to operate on 0.47 Ibs. of oil per brake horsepower-hour at
full load, and on o.5 Ibs. of oil per brake horsepower-hour from
filction load to full load. With oil at 4.6 cents per gallon this
means about one cent per kilowatt-hour.

—— g

SAFETY CAR STRAP

The accompanying cut illustrates the Myers Y-formed safety
car strap which has very recently been placed on the market.
This strap, which marks a great advance upon the ordinary single
style, is designed to prevent accidents to passengers when a car
is going around curves or when it is suddenly stopped or started,

AN OIL ENGINE INSTALLATION

main tanks it is pumped to a vertical tank holding forty gallons
and from tlis tank 1t 1s supplied to the engines,

The latter were built for the American Diesel Engine Com-
pany, of New York, by the International Power Company, of
Providence, R. I. They are operated on the well-known Otto
cycle, but differ from the ordinary gas and o1l engines in that
there 1s no explosion in the cylinders but a steady combustion
of the fuel at high-compression temperatures. The combustible
1s 1gnited at this temperature without the need of spark or other
apparatus,

Tlhe o1l is admitted to the cylinder by means of a valve oper-
ated by a shaft driven by the main shaft through an intermediate
oear. It 1s forced into the cylinders by compressed air through
a series of perforated brass washers, and enters in the form of
a fine spray. The air which supports the combustion is drawn
into the cylinder through an automatic mushroom valve, and is
compressed on the up stroke to between 450 and 525 lbs. per
sq. 1., which corresponds to a temperature of about 1000 deg. F.
The fuel valve remains open for about 1-10 of the working stroke
and the fuel is let in and consumed during the whole or a part
of this period, as determined by the action of the governor.
When the supply of fuel stops the gases of combustion work
expansively during the remainder of the stroke. The combus-
tion is singularly complete on account of the large quantity of
oxygen in the cylinder at the beginning of the working stroke.
It is stated that the thermal efficiency of the engine is as high
as 35 per cent,

In general outward appearance, the Diesel oil engine resembles
the ordinary type of steam engine. The reciprocating parts are
all enclosed within the engine “ousing which is fitted with de-

SAFETY CAR STRAP

as the strap does not slide along the strap rod like ordinary
straps.  With this form, the effect is the same as if the passenger
were holding on to two straps.

Straps of this type do not tend to accumulate at some one
point on the rods on account of car vibration, and they are never
near enough to cach other to enable a passenger to hold two in
one hand. Experience has shown that accidents are more likely
Lo occur at the ends of a car rather than at the center, and it is
therefore advisable to place a number of straps at the extreme
ends, which can be done by attaching one end of each strap in-
side and the other outside the end rod supports. The strap
branches are each 6 ins. long and are furnished with buckles and
holes enabling each branch to be lengthened about 3 ins. The
length of the middle piece is about 11%% ins. For the convenience
of the passenger who is obliged to stand the handle is padded
with fine, soft leather, and medicated to prevent the secretion of
germs.

Owing to the Y-shape of these straps, they will give double
the life and strength of ordinzry straps, because the tension is
divided among the branches. On the ordinary strap the weight
of a man is concentrated at one point; the strain on the bar,
therefore, 1s maximum at that one point. By using this car strap
the strain on the bar is distributed over 6 ins., thereby reducing
to a minimum the possibility of bar breakage.

& §-o—

A limited service has been put on the Rapid Railway System
between Detroit and Port Huron, Mich. Two special limited
cars run daily each way, stopping only at Detroit, Mount Clemens,
New Baltimore, Anchorville, Marine City, the Oakland and Port
Huron. :
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CARS FOR THE DETROIT, MONROE & TOLEDO SHORT LINE

For interurban service between Detroit and Toledo, 75 miles
distant, and for loeal and suburban service, the Detroit, Monroe &
Toledo Short Line Railway Company has adopted as its standard
the type of passenger ear illustrated herewith. These ears are now
being built by the John Stephenson Company, and they embody
several novel features. They arc all of the standard stcam railroad
construetion, so as to insure greatl strength, and in their appoint-
ments are in line with the standards set by the most reeent examples
in interurban cars in the West. They are divided into regular pas-
senger and smoking compartments, with toilet rooms, ice coolers
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MODERN SWEEPERS AND SPRINKLERS

The McGuire Manufacturing Company, of Chicago, Ill., has
now under way at its works a eombined sweeper and sprinkler of
most unique design for Wellington, Australia.  When completed
the maehine will have the appecaranee of an ordinary street ear.
Two tanks 14 ft. long by 6 it. high, with a capaeity of 1500 gal-
lons cach, form the body of the ear. A passage of 2 {t. 6 in.
wide separates the tanks and is covered like a common street
ear, with a provision made for the trolley-board. The swecepers
are at each.end, and, being of small diamecter, are plaeed under
the overhang. The sprinklers are so arranged that the street
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HIGH SPEED CARS BETWEEN DETROIT AND TOLEDO

and other convenicnees for interurban service. Only in the motor
equipments do the cars vary, those intended for through interurban
serviee being geared higher than the others.

The length of the ear body over eorner posts is 4o ft., while the
extreme length over the buffers is 52 ft. The length of the vesti-
bule is 4 ft. 6 ins., and the length of the rear platform is 5 ft. The
extreme width of the ear is 8 ft. 6 ins,, and the height from the
under side of the sills to the top of the roof is 9 ft. The interior
finish and furnishings are attractive and comfortable throughous
and were selected with the view of suiting the eonvenience of the
passengers and best meceting the requirements of the service.
Thus, the appointment of the regular passenger and smoking
compartments differ somewhat. In the former the seats arc of
the Hale & Kilburn walk-over type, upholstered in crimson
plush. They have high backs and head rolls. The eushions are
34 ins. long and 17 ins. wide. In the smoker the same type of scat
is used, but the finish is in white woven rattan. Extending the
entire length of the ear are parcel racks, furnished by the Dayton
Manufacturing Company. Hot-water heaters of the Peter Smith
type are to be used. Stanwood sleet steps are provided, and the
vestibule trap doors arc of the Zimmerman type. When the
vestibule is closed in and this door is in position, it rests upon

two angle-irons fastened securely on cach side of the door
step, about 1% ins. below the floor level, so that the door

will be on a level with thz vestibule floor, and in reality form
a part of it, as it will extend out over the step to the vesti-
bule door, thus making a continuous flooring for the entire
inclosure. Tt is not hinged at the side, but when it is desired
to get it out of the way so that the steps may be used for ad-
mitting passengers, it is raised like the leaf of a table and
allowed to drop into a longitudinal pocket provided at the back
of the step. Tt can be replaced by pulling it out of the pocket
and letting it down upon the angle-iron rests. A pin at the rear
of the step holds it securely in position and prevents the motion
of the car from jairing it out of place.

The eleetrical cquipments were furnished by the Westinghouse
Company, and eomprise Nos. 76-S and 86 motors. The ears
cquipped with the 76 motors are geared to run 63 m. p. h., and are
to be used for loeal and suburban service, on a schedule ealling for
45 m. p. h. to 50 m. p. h.; those with 86 motors are gearced for
700 m. p. h. to 110 m. p. h., and will be used on through cars run-
ning at 50 m. p. h. to 60 m. p. h. Peekham trucks with 36-in.
wheels will be used. Each car will have Christensen air brakes.
One of these cars will be exhibited at Saratoga

may be sprinkled ahead of the sweeper brooms or after, as may
be desired.  One of the partieular advantages of such construe-
tion 1s that it ean be knocked down and shipped in small paek-
ages, whieli arc casily put together at destination.

The company shipped two sprinklers to South Afriea carly in
tlie spring and another to Sao Paulo. Brazil, and has but lately
shipped trucks to Bangkok, Siam, and North Sidney, Nova Seo-
tia. The receipt of orders from such distant points by a eom-
pany located so far inland as Chicago is certainly complimentary
to the method of advertising, or perhaps to the product of this
company.

There is now in the yards of the McGuire Manufaeturing Com-
pany a 45oo-gallon pneumatie sprinkler just about eompleted for
the Rhode Tsland Company. This machine. or one similar to it,
will be exhibited at the Street Railway Convention at Saratoga. It
1s claimed for this machine that it will sprinkle a street roo ft.
wide and six miles long with one charge. Tt is equipped with
the company's latest type sprinkler head. The intercsting fea-
tures of the new head are that the quantity of water used can
be regulated by the motorman to correspond with the speed at
which the machine is run and a series of levers enables the opera-
tor to control the spray of water completely. Tt may be per-
mitted to sprinkle so ft. from the side of the car or lessened {o
any desired distance, or the sprinkling may be confined to the
track only.

The important feature of this machine is that the last gallon
of water in the tank can be driven, through the aid of compressed
air, the same distance as when the tank is full.

Tnasmuch as many cities arc agitating that street railway com-
panies should sprinkle the streets, the operation of this sprinkler
at the Saratoga Convention should prove intercsting.

e — P ————

ALLFREE ENGINES

The distinetive feature of the engines built by the Tronton Engirne
Company, Ironton, Ohio, is the valve and valve-operating mechan-
ism employed. The highest steam eeonomy obtainable was sought
in their design, and, as the cylinder clearance and eylinder eon-
densation are two sourecs of cxecssive loss, an effort was made
to reduce these. The valve shown in Fig. 1 was therefore de-
termincd upon, as by its use the eylinder clearanee could be reduced
to from 1V per eent to 134 per cent of the piston displacement.
The steam admission is from the “inside.” the result being that all
cylinders are jaeketed with live steam a little over half their cir-
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cumference tending to matcrially reduce the initial condensation.
When desirable, cylinders can be steam-jacketed their cntire cir-
cumference. A further advantage possessed by this valve is its
very light construction, its perfect balance, and the facility with
which all wear can be compensated for. The convex faccs are
fitted with packing strips which automatically take up the wear be-

FIG.

1—VALVE

tween valve and pressure plate, and also obviate any tendency of
the valve to stick upon starting.

The valve is opcrated through the medium of what the builder
terms an “expansion gear.”” This gear is illustrated in Fig. 3.
and two sectional clevations are shown in Figs. 4 and 5. The
action of the gear is as follows: [iccentric rod A connects to the
governing ecceniric and operates the entirce rocker arm as a whole.
sxactly similar to a high-speed automatic engine. Eccentric rod
$ connects to a fixed cccentric upon the shaft set opposite to the
crank and connects to the sector G at the point of . This sector 13

FIG. 2—INDICATOR CARDS

mounted in the rocker arm upon the shaft £, and its movement
torward and backward rotates pmion // first in one direction then
\he other. Pinion H is finished at engine side with a 34-in. crank,
/, to which the valve knuckle is connected. The throw of the
crank /, due to its rotation by travel of the sector (;, will either
mereasc or decrease the normal speed of the valve, which
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with four-valve machines, the clearance is materially reduced, and
the working parts are comparatively few in number, and are easier
to maintain in adjustment. The action of the valve being positive,
and no releasing gear or dash pots being present, the speed of
rotation may be materially increased as compared with Corliss en-
gines, resulting in a reduction in the size of the machine, cost of
foundation, and very materially reducing the cost of direct-con-
nected generators. The gear is much more quiet in operation and
requires fewer repairs and adjustments than are necessary for the
four-valve machines.

Another distinctive feature of this engine is the governor shown

F1G. 6—GOVERNOR

in Fig. 6. This governor is of the inertia centrifugal type, but
differs from others of this type in being absolutely symmetrical, and
the center of gravity is maintamed coincident with center of rota-
tion for all points of cut-off. The method of suspension results
in a more desirable port opening and steam distribution than is

! N o " X
15 imparted by the rocker arm as a whole. This ac-

celerating and retarding effect upon the valve is so timed

that the rapid movements take place at the opening and
closing of ports, and the retarding effect occurs after
closing of the admission, and before opening of exhaust.
The result is a steam distribution exactly similar to that

,....--—J}

FIG. 3—EXPANSION GEAR

obtained from Corliss engines having double eccentrics, except-
ing that exhaust closure is not constant. The variation in the
exhaust closure is, however, just sufficient to compensate for the
difference in mean temperature of the cylinder for varying loads,
so that the resulting pressure of compression is constant. A grad-
nated load card shows compression lines all merging into one at
admission.

Fig. 2 is a reproduction of a characteristic indicator card which
accurately illustrates the advantages derived from the valve.

By using this gear the maker claims that the weight of valve
and valve-operating mechanism are greatly reduced as compared

FIGS. + AND 5—SECTIONAL VIEWS OF EXPANSION GEAR

obtained from other types of inertia governor. Any desired degree
of refinement of rcgulation is obtainable from this governor,
the adjustments being made in each instance to meet the conditions
of service to be performed.

Engines direct connected to alternating-current generators ope-
rating in parallel have the governors equipped with a device by
which the speed may be increased or decreased from 5 per cent to
10 per cent above or below normal, while the engines are in opera-
tion. This device is operated through a worm gear and affects
the spced by varying the point of suspension of spring and in-
creasing or decreasing the tension thereof. It is possible to secure
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the most delicate adjustmcent by this device and impossible to
injure the governor or producc racing of the engine.

A 175-hp enginc of this type, operated at 185 r. p. m. under initial
steam pressure of 100 Ibs. and cxhausting to the atmosphere,
showed an actual water rate at full load of 23.1 Ibs. per indicated
horse-power, pcr hour. No allowances whatever were made for
entrained moisture, steam having been considered dry after having
passed through one of our centrifugal separators.

[ C—

EFFECTS OF A SEVERE STORM

The accompanying illustrations were made from two photo-
graphs taken the day after the storm which wrecked the stacks
of the large power house of the Fast St. Louis & Suburban Rail-

GUY ANCHORS FOR SUPPORTING STACK

way Company, East St. Louis, Ill. Thcse stacks were 6 {t. in
diameter, and 160 ft. high. Thcy werc guyed with 34-in. steel
cables to twenty-four 12-in. Stombaugh guy anchors, bored in to
their full lengths. It is interesting to note that although the 34-in.

VIEW OF POWER HOUSE, SHOWING DESTRUCTION CAUSED BY
STORM

cable was snapped iike thread the guy anchors werc not moved
an inch by this sevcre test. The East St. Louis & Suburban Rail-
way Company are now using thcse guy anchors for all of their
pole guying.

+ o —————

Reports made by the Cincinnati Traction Company to the City
Auditor indicate that the company has reccived during the past
four months $19.455 under its traffic arrangcments with the four
interurban roads now entering the city. This is on a basis of 3
cents for cach passenger carried within the city limits. Of this
amount the city will, under the provision of an old franchise with
the Cincinnati Strect Railway, reccive 5 per cent of the gross
carnings. The City Auditor claims that the 5 pcr cent should be
figured on the cntirc amount earncd by interurban cars.
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PIT JACK AND MOTOR LIFT

The City Machine Company, of Cleveland, Ohio, is manufac-
turing the pit jack and motor lift shown in the accompanying
cut It is of the hydraulic typc, using either oil or water, and
one filling is sufficient for a ycar or more. By simply turning
a valve and operating the lever the table may bce raiscd to any
required height. The table may be revolved, making it very
convenient for changing motors. There is also a side adjustment
of scveral inches, operating by a screw, which renders it possible

PIT JACK AND MOTOR LIFT

to readily locate screw holes in the motor casing. The device is
very strong and durable.

Within the past few months the company has shipped equip-
ments to the following railways: Detroit United Railway, De-
troit, Mich.; Cleveland Electric Railway, Cleveland, Ohio; Cleve-
land, Painesville & Eastern Railway, Willoughby, Ohio; Cleve-
land & Southwcestern Traction Company, Cleveland, Ohio;
Eastern Ohio Traction Company, Cleveland, Ohio; United Trac-
tion Company, Albany, N. Y.; Rockford, Beloit & Janesville,
Beloit, Wis.; Utica & Mohawk Valley Railway Company, Utica,
N. Y.; St. Johns Railway Company, St. Johns, N. B. The device
is not a new one, as it has been on the market in a small way for
nearly fifteen years. The company states that it has never heard
of a machine being broken or wearing out during that time.

—t

AN APPROPRIATE PRESENT FOR SIR THOMAS LIPTON

’

The accompanying cut illustrates a novel *‘cup lifter,” which was
presented to Sir Thomas Lipton, on Aug. 19, with the compliments
of the Duff Manufacturing Company, Pitts-
burg, Pa.

This “cup lifter” is a miniature lifting
jack made of si'ver, and is in thc form of a
small working model of the “Barrett” lift-
ing jacks, bearing a handsome cup on the
top of the lifting bar. The small jack itself
stands 5 ins. high, and can be raised or
lowercd at will. This giit presents a very
uniquce appearance, and as the jack and cup
are handsomely finished, makes a very at-
tractive ornament. Sir Thomas was highly
pleascd with it. and fully appreciated the
“cup lifting” idea. The presentation was
made by J. R. McGinley, president of the o T
Duff Manufacturing Company, and J. W. A SUCCESSFUL CUP
Duntley, president of the Chicago Pneu- LIFTER
matic Tool Company. Sir Thomas in rc-
sponse said that the America’s cup was now in danger, as he had
at last found a successful “cup lifter.”

— e ———

Owing to the action of the Eastern Ohio Traction Company in
raising the price for carrying milk from 14 cents to 2 cents per
gallon, dealers along the route have thrown their supplies to
creameries and cheese factories to force the railway to return to
the old scale. The company claims that 2 cents a gallon is a fair
price, as it delivers the milk at its freight station in the center
of the city, whereas all the other electric roads ope-ated into
Cleveland oblige dealers to haul milk from the city limits. Here-
tofore this company has handled about 2000 gals. of milk daily.
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THE FENDER QUESTION

BY DR. CHAUNCEY B. FORWARD

It has been my fortune in the past two or three years to have
visited almost every large city in the United States, and I have
often noticed differences in the operation and equipment of elec-
tric street railways, especially the many freak devices nsed on the
front end of the cars ostensibly for protecting the unfortunate
pedestrian who fails to get off the track in time. That the ma-
jority of fenders in use are ineffective, or at least unsatisfactory
tc the railway company using them, is plain to everyone who
knows anything of the street railway business or has had occasion
to talk with any of the officials on the subject. While the sub-
ject is one that some street railway companies appear to avoid, the
people are clamoring for better protection and more safety, particu-
larly in crowdcd cities. This is not at all remarkable, in view of
the development of street railways in the past few years from
“dinky bob-tailed” horse cars to the largce heavy double-truck cars
that carry 8o to 100 passengers comfortably, and more often nearly
twice as many uncomfortably, at speeds of from 8 to 20 miles
and more per hour.

With the larger and heavier cars has come increased speed, and
as a result many lives have been sacrificed and limbs lost. I am
told that the amount of damages paid on account of accidents
constitutes one of the very large items in the operation of all
electric ratlways, particularly in large and crowded cities. It has
always seemed queer to me that the subject of fenders should
cause most managers to throw a fit in anger. However, after giv-
ing the matter further consideration and investigation, T am not
surpriscd that it is so. T find that there are almost as many patent
fenders as there arc car lines, and yct there arc hardly a half-
dozen worthy the namc. 1 dare say there is not a railway official in
the country who has not been pes stered to death with fender men,
claiming to have a device that will save them more each year than
half their gross profits, more or less. The railways have tried and
found wanting fendcer after fender, until at last they are
and tired of the subject, and the word fender is to the railway
manager what a red rag is to a mad bull.

It scems strange that fender improvements have not kept pace
with other advances in strect railway equipment. The American
inventor, however, does not allow such opportunities to go very
long nmimproved. In the past five months there has been brought
to the attention of the railway managcrs a fender. or rather life
guard, that will actnally do all that is claimed for it, and a great
It is not my purpose in this article to
advertise this particular fender any more than to say that I have
scen it in actual operation pick up a living man at speeds from
1 mile to 20 miles an hour, yet the man was apparently unhurt. It
might be said that this was a case of good luck on the part of the
imdividual at that particular time, but T am told that he has tested
the fender in this way many dozens of times, and that a hundred or
more have done the same thing, and in no instance has any one ever
been injured in the slightest.  In addition to these trial tests it is
said that this fender has saved a score of lives in accident cases
in the past few months for the railways who have them in use on
their lines. If these statements are true it seems to me that all
the electric lines in the country would want to equip their cars at
once. I do not mean to insinuate that the railway managers
throughout the country would suddenly turn philanthropists for
the benefit of humanity, as I have found the average manager a
pretty keen man to look after the five-cent pieces for his company,
but if in 9o per cent of the front-end accidents the victim can be
picked up uninjured the dividends of the company would certainly
be materially incrcased on account of the saving in damage claims.

My attention was attracted to this subject while in a certain
newspaper office.  The paper in question had been saying a good
many things about the need of better fenders, and as a result of
these articles it had received a number of communications from
different inventors of fenders, complaining of their inability to get
an audience with the railroad managers, or have their fenders given
a trial.

The way to reach most corporations is not by appealing to the
humane aspect of the fender question, but to demonstrate to them
i dollars and cents that it is to their advantage to adopt a real

all sick

deal is claimed for it
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fender. If I were operating a street railway I would certainly give
such an one a hearing and think it over.

— o
EXHIBITORS AT THE SARATOGA CONVENTION

The following is a corrected list of exhibitors at the American
Street Railway Association Convention at Saratoga, supplied by
the chairman of the local committee on exhibits:

Space

Location. Name. Sq. Ft.
16 Adams & Westlake Co., Chicago.. vev.. 200

30 American Automatic Switch Co., New York ...... 100

36 American Brake Shoe & Foundry Co., Mahwah, N. J. 200

68  American Car Seat Co., Brooklyn.................... 250

40 Atlas Railway Supply Co., CI11cago. ........ veeee.... 200

&8 American Car & Fo ndry Co., Chicago.............. 150

79% American Automatic Switch & Signal Co., Chicago.. 100
103 Anderson, Albert & J. M. M''g Co., Boston........ 200
113 Archbold-Brady Co., Syracuse........ s mes v 500

86  Baldwin Locomome Works, Pluladelphla ....... vee.. 250
84 Bemis Car Truck Co., New York.....ooovivnan... 850
2 Benjamin Electric M'f'g Co., New York............ 100
70  Berry Brothers, Detroit........ccooiiiiiiiiiiia.. 200
11 Bliss, E. W.. Co.,, Brooklyn.........e..s e Dl e
27 Brady Brass Cor, New Yorksw:oe: cineeinaes s ... 100
77 Brill, J. G. Co., Philadelphia......................... 300
60 Brown, Harold P.,, New York..............c.ovun... 600
44 Bruck Solidified Oil Co., Boston...........o.ovuun.. 100
96 Bullock Electric M'f'g Co., Cincinnati................ 180
6204 Cliase, L. G & Co. Boston . u:: ::ms=meaa aiae it 200
69  Christensen+*Engineering Co., New York............ 400
32 Cook, Adam, & Sons, New York.......... veiveen... 100
3  Conant, R. W., Cambridge...........cccoviviin.... 100

New York..
Albany. ...

61  Consolidated Car Fender Co.,
66  Consolidated Car Heating Co.,

73 Continuous Rail Joint Co., Chicago........... s wasvs 200
17 Curtain Supply Co., Cncavo P TRIT swEmas o . 300
03 Climax Stock Guard Co., Ch1cago cieeeeie... 150
—  Celluloid Co., New York.........oevvenenn.. viiee.. 200
48Y4 Columbus Steel Rolling Shutter Columbus .......... 100
110 Chicago Pneumatic Tool Co., I\ew York.ieessese 600
53% Chicago Mica Co., Valparaiso, Ind................. . 100
114 Cheatham Electric Switching Device Co., Louisville.. 130
6  Dearborn Drug & Chemical Works, Chicago........ 200
39 Detroit Trolley & M'f'g Co., Detroit................ 200
— Diamond State Steel Co., Wilmington.............. 100
g DM o C ot ATl cohiemyu Dot N 100
63  Electric Storage Battery Co., Philadelphia........... 400
82  Electric Railway Equipmcnt Co. (E. P. Morris), Cin-
cinnati ..... $ 1000
2034 Edwards, O. M., Co Syracusc. PR, veivi... 100
o Field, C. J., I\cw York. oo ... 100
— Federal M'f'g Co. Cleveland. s wors v som s ans e 100
53 Fabrikoid Co. Newburghi s : cioinniimnsacn- it 100
50 General Electric Co., Schenectady................... 500
14 Globe Ticket Co., Philadelphia...................... 100
57 Gold Car Heating & Lighting Co., New York.... 500
104 Gould Storage Battery Co., New York.............. 200
18  Hale & Kilburn M’f'g Co., New York................ 250
12 Harrington. € i, New York o s ey 200
42  Heywood Bros. & Wakefield Co., Philadelphia...... 100
79  Howe M'f'g Co., Scranton.............coviiivao.... 100
9o  Hipwood-Barrett Car Fender Co., Boston........... 300
—  Homestead Valve Co., Homestead, Pa.............. 100
20 International Register Co., Chicago................ 200
o1  Imperial Machine Co., Pittsburg............. s wm e 300
106 Ingersoll Construction Co., Pittsburg................ 600
67 Johns-Manville, H. W., Co., New York............ 600
04 -Johnson Wrecking Frog Co., Cleveland.............. 100
47 Kinnear M'f'g Co., Columbus............. D00 s o5 100
58 Knowles, C. S, Boston........c..cooiiinin.. Grera oo 225
74  Keefer Car Switch Co., Albany..........ccoovivinnn.. 100
25 Le Valley Vite Carbon Brush Co., New York...... 200
64 Lorain Steel Co., Lorain i r o . 500

59 Ludlow Supply Co., Cleveland.



31
27%%
76
102
105
109
55
69
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ILLumen Bearing Co.; Buffalos.c:csoncnoiscviiominmass 100 51 Root Track Scraper Co., Kalamazoo................ 200
McLeod, Walter, Co., Cincinnati. ..o uesoesconssns 100 85 Rossiter, MacGovern & Co., New York.............. 700
Magann, G. P., Air Brake Co., Detroit............ 1000 29 Railway Sander Co., Toronto, Can.................. 100
Mayer & Englund Co., Philadelphia................. 200 113 Robins Conveying Belt Co., New York.............. 200
Merritt & Co., Philadelphia......................... 100 — Rogers Improved Journal Packing, Chicago.......... 100
McGuire M'f'g Co., Chicago........cvvevvrveeee... 0600 90 Railway Steel Spring Co., New York................ 200
National Carbon Co., Cleveland.................... 300 97 Recording Fare Register Co., New Haven............ 100
National Electric Co., Milwaukee..............c.ou... 400 20% Sherwin-Williams Co., Cleveland.................... 200
National Ticket Co., Cleveland.............covvunnn. 100 2> Standard Paint Co., New York.........oooiviviin. 400
National Lock Washer Co., Newark................. 250 24 Standard Vitrified Conduit Co., New York.......... 200
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MAIN CENTRAL PATH FROM GFFICE

Newcomb, F. H., Brooklyn........................ 100
Ohio Brass Co., Mansfield. ......................... 875
Ohmer Fare Register Co., Dayton.................. 500
Pantasote Co., Niew York. ..o se s nis consmssasmasss 150
Parmenter Fender & Wheel Guard Co., Boston...... 150
Peckham M'f'g Co., New York..........oooevvnnn... 1000
Pennsylvania Steel Co., Philadelphia................ 1000
Pierce, T. Raymond, Boston......................... 200
Pittsburg Reduction Co., Chicago.................. 06oo
Pittsburg Switch & Signal Co., Pittsburg............ 100
Pneumatic Signal Co., New York..............oouu.. 750
Railway Appliance Co., Albany.............covuuun.. 100
Railway Appliances Co., Chicago........ovvvvvnnn .. 200

REAR COURT SOUTH AND WEST SIDE PIAZZAS

GRAND UNION HOTEL
SARATOGA SPRINGS, N.Y.

Trees
" o Tosts
= © Shrubbery
E
E
2
5 e P
h = 076"
Street Ry Jouraal
1o Star Brass Works, Kalamazoo......................
T  Stephenson, John, Co.. Elizabeth....................
13 Sterling-Mecaker Co., Newark........
38 Sterling Varnish Co., Pittsburg......................
48  St. Louis Car Co., St. Louis. ..vvveui i ...,
1 STREET RarLway JourNaAL, New York..............
4 Street Railway Review, Chicago..........couunon ..
20V4 Smith, Peter, Heater Co., Detroit. .....ovueunenun...
—  Standard Automatic Lubricator Co., Philadclphia. ...
2 Symiungton, F. H., Co., Baltimore....................
98  Stanley Electric M'f'g Co., Pittsfield................
—  Speer Carbon Co., St. Marys, Pa...........oovo.....
1Y, Security Register Co., St. Louis, Mo.....vvvvv....
80  Taylor Electric Truck Co.. Troy........coovvuunuo. ..
46 Traction Equipment Co., Brooklyn..................
o1 Templeton, Kenly & Co., Chicago..................
43 Uni Signal Co., Cambridge.......oooovvevnen ...
118 Universal Brake Co., Lancaster......................
8 U. S. Curtain Co.. Newark...........c.oovvuninnn.
116 United States Steel Co.. West Everett

6oo
250
150
200
300
300
100
100
200
450
100
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22 Van Dorn & Dutton Co., Cleveland.................. 200
370 Van Dorh, Wi ., Co., CHiCago. - 1xk sme s swsmiig e o 10D
75  Watson, W, T., Newark. ........c.coivuiiiinnnn. 180
72 Weber Railway Joint M'f’g Co., New York.......... 200
2 Western Electrician, Chicago..........covoviiiiun... 100
P Westinghouse Electric & M’f'g Co., Pittsburg........ 600
65 Wharton, Wm., Jr., & Co., Philadelphia.............. 500
34 Wheel Truing Brake Co., Detroit.......c.covvun. ... 100

e ———
RECEPTION BY MR. VREELAND

President H. H. Vreeland, of the Interurban Street Railway
Company, instituted five years ago the plan of inviting to his
country residence at Brewster, N. Y., all of the staff of that
company for a day’s outing. The entertainment was so popular
with all that Mr. Vreeland has followed the practice each year
since that time, and each trip has been, if possible, more enjoy-
able than the preceding. The annual reception this year oc-
curred on Aug. 22 and a cordial invitation was extended to all of
the officers and heads of departments and divisions of the com-
pany, as well as to a few outsiders, to take the 9:08 train to
Brewster. The party consisted of about sixty, and upon their
arrival at Brewster they were met by brakes, which quickly con-
veyed them to the Tonetta Outing Club, of which Mr. Vreeland
is a member, and where the clam bake, which is a feature of
these annual outings, was being prepared. While awaiting this
part of the entertainment Mr. Vreeeland's guests found much
to interest and occupy them on the grounds of the club, which is
very picturesquely situated, and the time passed quickly until
the chef announced that he was ready to demonstrate how well
they understood the preparation of clams at the Tonetta Club.
It must not be inferred from this that this bivalve was the only
viand which graced the tables, for there was a wide provision of
other delicacies, all of which taste better at Brewster than any-
where else. After the tables had been cleared the guests repaired,
by invitation, to Mr. Vreeland's residence, “*Rest-a-While,” where
they were received by Mrs. Vreeland, assisted by a number of
other ladies who live in Brewster. Mr. Vreeland's home is a
large one and the grounds are very spacious, so that the even-
ing passed quickly away, and it came in the nature of a surprise
when the time for leaving was announced. The party returned
to New York on a special train on the Harlem Railroad.

o® o
4 A

MR. BAKER LEAVES LONDON

The London County Council is about to lose the services of
Mr. Alfred Baker, who has been the general manager of the
southern system for some years. Mr. Baker is not a London
man, having originally come from the Midlands, and as he has
recently been offered the position of general manager of the
Birmingham Tramways, he has decided to accept the position and
will leave London as soon as his successor has been appointed.
Mr. Baker will also receive a very handsomely increased salary
which will commence at £1,300 per year and will rise by two
yearly installments to £1.,500, while the salary for the general
manager of the London County Council is only £ 1,000 per annuni.
Tramway committees have not yet apparently fully realized the
importance of such positions, and the fact that a tramway man-
ager in London is only drawing a salary of £1,000 a year par-
takes of the ludicrous. Mr. Baker is therefore to be congratu-
lated upon receiving the appointment from Birmingham, espe-
cially as it will afford a splendid opportunity for those talents
which he possesses so fully, since Birmingham may almost be
said to be a virgin field so far as electric traction is concerned.
It will be Mr. Baker's work to get rid of the filthy, noisy steam
tramways which have been so long a part of Birmingham’s streets.
Mr. Baker received his early training with the Nottingham &
District Tramways Company and was general manager of that
company from 18go to 1897, when the Corporation of Nottingham
purchased the tramways and took Mr. Baker over as their gen-
eral manager. Mr. Baker came to London in 1899 and has, as
stated above, had to advise the London County Council generally
upon the whole system of its tramways in London.
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STREET RAILWAYS IN VERACRUZ AND TABASCO, MEXICO

The following is a list prepared by Wm. W. Canada, United
States Consul, of the railways operating in the consular district
of Veracruz, Mex., including the State of Tabasco:

Ferrocarril Urbano de Alvarado, of Alvarado, operates only in
the streets of that town. It has 334 miles of 36-in. gage track;
two cars; animal traction. Miguel Vives, proprietor and manager,
Alvarado, Veracruz.

Ferrocarril Urbano de Jalapa operates a street railway in Jalapa.
It has 114 miles of standard gage track; four passenger and five
freight cars; animal traction. Felipe de Mazarraza, president,
Tacubaya; Felipe de Mazarraza, Jr., general manager, Jalapa,
Veracruz. P. O. box No. 6. There are no electric railways oper-
ating in Jalapa.

Ferrocarril Urbano de Cordoba operates about 5 miles of stand-
ard gage track in Cardoba. It has twelve passenger and twenty
freight cars and one funeral car; animal traction. Jose A. Mar-
quezhoyos, president; Adalberto Casas Rodriguez, manager, both
of Cordoba, Veracruz.

Ferrocarril Urbano de Orizaba connects Orizaba, Rio Blanco,
Nogales and Santa Rosa. Has 1824 miles of standard gage track,
thirty-one passenger and nineteen freight cars; animal traction.
Angel Jimenez Arguelles, proprietor; Eduardo Arroyo, manager,
both of Orizaba, at Avenida de la Libertad No. 7.

Ferrocarril Urbano de Veracruz. This railway is operated by
the “Veracruz Railways, Limited.” Has tracks in nearly all streets
in the city for freight and passenger service. Length of tracks,
11 miles; standard gage:; twenty passenger, forty freight and sev-
cral funeral cars; animal traction. Sir W. D. Pearson, president,
London, Eng.; G. H. Beeston, manager; Edgar Heymans, super-
intendent. Address, Veracruz.

Tlacotalpam and Coatzacoalcos, Veracruz, have no street cars.

Frontera, Tabasco, has no street cars.

San Juan Bautista, Tabasco, has three lines of street cars, but
further information is not available at present.

e ———

STREET RAILWAYS IN LEIPZIG

In a very complete report to the Department of Commerce
and Labor, made by B. H. Warner, Jr., consul at Leipzig, some
interesting facts are given concerning the street railways in oper-
ation in that city.

The first car line operated by horses was opened to the public
in the spring of 1872. This road continued to operate until 1895,
when two companies were given franchises to build electric
railways. The concessions, almost identical in their restrictions,
are for a period of forty years from the completion of the lines.
According to the terms of the concessions, all the property of
the companies is to revert to the city after the expiration of the
grants, with the exception of property acquired within the last
five years of the grants. Provision is made, however, for the
acquisition of even this new property, and, further, provision is
made for the acquisition of the latter property by the city at the
expiration of twenty, twenty-five, thirty or thirty-five years.

After the first three full years the lines are in operation, they
must pay the city for the use of the streets 2 per cent of the
gross receipts, which amount will be increased 1 per cent after
the lapse of every five years, until it reaches 5 per cent. The
companies must pay for paving and repairing the streets where
new tracks are put down and where the running of the cars is
responsible for the rapid deterioration.

The Grosse Leipziger Strassenbahn Gesellschaft, the larger
company, known as the "“Blue Line,” is capitalized at $2,380,000,
which is divided into 10,000 shares of $238 each. It has a bonded
indebtedness of $2,380,000, bearing 4 per cent interest per annum,
which is divided into 6500 bonds of $238 each and 7000 bonds of
$110 each. The company has paid regular dividends to its stock-
holders since 1896, when it began operations, as follows: For
the years 1896, 1897, 1808, 1899, 1900, 1go1 and 1goz, 6, 8, 8, 8, 7,
574 and 5% per cent, respectively.

The Leipziger Elektrische Strassenbahn Gesellschaft, the smaller
company, known as the “Red Line,” is capitalized at $1,487,500,
which is divided into 6500 shares of $238 each. It has a bonded
indebtedness of $952,000, bearing 4 per cent interest per annum,
which is divided into 2000 bonds of $238 each and 4000 bonds of
$119 each. Regular dividends have been paid the stockholders
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since its organization, as follows: 1895 to 1899, 4 per cent per
annum; 1900, 3 per cent; 1901, 2 per cent, and 1902, 2 per cent,

There are 131.17 miles of tracks, including those in the various
car sheds, 77.2 miles of which belong to the larger company and
53.07 miles to the smaller. The former has had, for several
years past, its own car shops. It has 275 motor cars and 112
closed and 30 open trailers—in all 417 cars in use. The smaller
company has 130 motor cars and 20 closed and 30 open trailers—
in all 180 cars in usc. The smaller company's cars are fitted
with the ordinary hand brakes, while those of the other (the
Blue Linc) have the latest Westinghouse wir brakes attached, in
addition to the hand brakes. The overhead trolley system is used
by both companies.

Cars are run from 5:17 o'clock in the morning until midnight,
upon schedules varying from 4 to 15 minutes apart. Municipal
ordinances prescribe that strect cars shall not run at a higher
rate of speed than nine miles an hour in the business sections;
with trailers, 7.2 miles; and in the suburbs, 15 miles, or 12 miles
with trailers. Cars are not to be stopped at every corner to let
passengers on or off, but at places perhaps 230 yards or less
apart, marked for the guidance of the public by iron signposts
placed a foot or two in from the curbstone. There are a certain
number of standing-room places on the front and rear platforms
of the car—perhaps 15 on an average. When these are taken and
the inside is full, the conductor hangs out at the rear cund of the
car by the entrance a sign “Occupied,” and no more stops arc
made to take on passengers until some are let off.

The fare for a single trip is 10 pfennigs (2.38 cents), which en-
titles one to a free transfer. Passengers carrying large baskets,
bundles, etc., must pay a full fare for such. All employees of the
city, as well as those connected with the police department, when
in uniform, are entitled to ride upon the front platform free of
charge, but never morc than two at a time. In addition thereto,
a large number of city officials—at the present time s60—are
given “annual passes.”” To school children under 15 years of
age are issued special cards, which are good only upon the lines
running between their respective homes and the schools they
attend and between certain hours of the day.

The wages of a conductor are $20 per month for the first
year's service; the same amount is paid a motorman for the first
six weeks Le works, After their respective apprentice terms
have expired they are paid from $21.42 to $28 52 per month, the
amount being fixed by the length of time they have been em-
ployed. The men are given one day off in every six. seven
or eight, depending upon the number of hours each one is com-
pelled to work daily. A working day is usually from ten to
twelve hours.

The streets are cleaned and sprinkled by the city government,
and the cost of this work is charged to the railway companies.

In winter the companies keep their respective tracks clear with
snow plows. The snow is piled on either side of the tracks and
carted away by the city, which charges the companies 43 cents
to 65 cents per wagonload containing about 71 cubic feet, the
price depending upon the length of the haul.

For the benefit of those employees whose wages do not exceed
$476 per annum, sick. accident, life insurance and assurety funds
are established. These are also charged to the expense accounts,
as is also the cost of the employees’ uniforms, each man being
provided with at least one uniform. two caps. an overcoat. etc..
per annum, except, however, those who are working for the first
vear, from whose wages 10 pfennigs per day are deducted to pay
for the uniforms.

The condition of the companies at the end of the calendar year
1go2 is shown in the following statement: '

SHIATES «ouovon ot s6santagos GadnLeE0oG0 ... $278.333 $107.710
BXDeNses asmes aiwsms sas @80 @a 06y 08w weom s 200,370 136,566
TANCE «oome oo mim e 5o 8 B SRR SO Sl 14.995
Interest account............... SR BE R 08,175 45,431
GLOSS PLOALS. - oo s e o smsass 56 SRS Uh .. 300.391 04.834
Total debit. . ..ooeoneiii i ....Loi8.190 300.538
Credit (total income)....oovveeeienne... .. 1,018,190 390,538

,—Q.Qv_——

An extensive electric railway system is to be constructed in the
'City of Rosario by the Anglo-Argentine Company, an English
syndicate. Several horse lines will be electrically converted. The
scheme, according to South American advices, is a very conpre-
hensive one, involving every quarter of the citv.
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AMONG THE MANUFACTURERS

PTHE CROUSE-TILXDS ELECTRIC COMINNNY, Syracuse; N. Y., has
just added to its extensive line of railway specialties the manufacture of are
headlights and guy anchors for clectric railways.

THE PITTSBURG RAILWAY SUPPLY COMPANY, of Pittsburg, la.,
which recently organized with $1,000,000 capital, has not yet located its plant.

although scveral very flattering offers of free sites and good bonuses have
been made to it.

THE ALLIANCE ASBESTOS MANUFACTURING COMJI'ANY has been
organized to manufacture asbestos products of all kinds
crect a large factory in Alhance, Ohio.

The company will
Dr. W, J. Snyder is president, and
11. M. Kayler is general manager of the company.

THE CURTAIN SUPPLY COMPANY, of Chicago, 111, has engaged L. S.
MeClellan, who will come to it Sept. 1, as salesman.  Mr. McClellan will have
his headquarters in Chicago, and will cover Western territory. lle has had a
large experience among railroad men, having been with the Illinois Central and
New York Central in important positions for some twenty-two years, and is
well-known to the trade.

TIHE SPRAGUE ELECTRIC COMPAXNY has recently issued a third
cdition of Bulletin No. 206, relative to its dircet current motors. The publi-
cation contains a list of standard sizes, weights, dimensions, ete., of round
type, M. S, type six-pole, 8. S, type six-pole single-field coil, and F. M. type
motors,  These motors are made in all sizes, from 1-20 to 100-lip., are wound
for a wide range of speeds and voltages. and can be shunt, series or com-
pound wound, as may be desired.

THE IRONTON ENGINE COMPANY, of Ironton, Ohio, has given to
Fairbanks, Morsc & Company, of $t. louis, Mo, the agency for Allfree
cngines, which it manufactures, for the St. Louis district and the Mexican
trade. llarron, Rickard & McCone, successors to the old Park & fLacey Com-
pany, of San Francisco, Cal,, have secured the agency for California, Nevada
and Arizona. DBoth agents are in receipt of a very complete line of catalogues,
illustrations, cte., and expect to secure a very creditable portion of the orders
placed in their territories.

A VERY FINE CATALOGUE has just been published by the Allis-Chal-
mers Company, Chicago, Ill. The book is replete with many excellent illustra-
tions of the company’s products, particularly Reynolds-Corliss engines, air

compressors, Reyvnolds air pump and condenser, blowing engines, combined
vertical and horizontal direct-coupled engines, Reynolds feed-water heater,
girder-frame engines and numerous types of hoisting engines.  The illustrations
also include vicws of prominent power plants using this company’s apparatus
and of the West Allis and I, I’. Allis works.

THE R. D. NUTTALL COMPAXNY, of Pittsburg, I’a.,, announces that it
has in preparation, and will place on the market at the proper time, a prac-
tical and perfect sleet cutting device. which is light, strong and compact, can
be carricd by the motorman witbout inconvenience, quickly adjusted without
removing the wheel, and without using tools of any description. This de-
vice 1s the invention of an experienced street railway man, and has been
thoroughly tested.  The company will carry a large stock of both standard
and high-speed sizes, and will fill all orders from stock.

THE STANDARD ENGINEERING COMPANY, of Cleveland, has taken
the contract for building the first section of the Cincinnati, Hamilton &
Indiana Electric Railway, of whieh J. C. Hooven, of Hamilton, is chicf pro-
The Standard Company will do the grading, bridge building and track
laying for the section between IHamilton and Richmond, Ind. The line will
enter Cincinnati over the tracks of the Cincinnati, Dayton & Toledo Traction
Company from llamilton. \Work will start in the very near future. A, \V.
Jones, at present chief engincer for the Seioto Valley Traction Company, of
Columbus, will be chief engineer of the new road.

THE UNI SIGNAL COMPAXNY, of Cambridge, Mass., has just published
its Bulletin No. 1. This publication gives a very complete explanation of the
Uni signal system. including wiring diagrams and illustrations of the parts
used. This is a standard, automatic, non-interfering, two-line wire block signal
system, applicable to all electrie ratlway systems, and is especially adapted for
all single track trollcy electric railways where it is desirable to protect any
section of track from both a head or rear-end collision. The Uni Signal Com-
pany belteves that the adoption of this system will insurc safety and obviate
delays in traffic necessitated by cars always meeting at a predetermined turn-
out.

THE OHMER FARE REGISTER COMPANY, besides exhibiting at Sara-
toga its No. 3 register with safety locks and identification
keys, which are printed with each register record, will exhibit its No. 4
register. which, in addition to all the good features of the No. 3 register, will
register and indicate twelve different classifications of fares, print the number
of each kind which has been registered at the end of eaeh half-trip, and
give to the railway company a complete record of each and every transaction.
The company will also exhibit its "Latest Register,” specially adapted for
city lines for two. three or four classex of fares.

moter.

conductors’

This register is <o con-
strueted that it can be operated from the rod in the car used with anv ordi-
nary register, and with this register the cord is dispensed with.  The company
expects to be represented at the Saratoga Convention by the following: John
IF. Ohmer, vice-president and general manager; J. 11, Stedman, secretary:
Walter E. Hinmon, M. Macdorald, 11. \\. Eckert and €. W. Ketteman,
THE KNUTSON TROLLEY RETRIEVER, manufactured by the Trolley
Supply Company, Canton, Ohio, is mecting with gratifying success, although
it has been on the market only a few months.  Street railway managers arc
auick to appreciate the value of any device resulting in improved scrvice,
and the success of this retriever is ample evidence of its efficiency. This
device is made to instantly, automatically and unfailingly catch the trolley
as it leaves the wire, pull it 4 to 6 ft. down and hold it there. out of
harm's way. It works unerringly at any speed, however great, in spite of
rain, snow or slect, with trolley rope frozen or not, and without any atlen-

tion from any one. It is casily and quickly reset and there is no need of
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touching it.  Among the many railways which have recently adopted thc
retricver are the following: Canton-Akron Railway Company, Akron, Ohio;
Stark Electric Railway Company, Alliance, Ohio; York Street Railway Com-
pany, York, Po.; Columbus, London & Springfield Railway Company,
Columbus, Ohio; Union Traction Company, Anderson, Ind.; Indianapolis,
Shelbyville Railway Company, Indianapolis, Ind.; Lehigh Traction Com-
pany, Hazleton, Pa.; Columbus, Buckeye Lake & Newark Traction Com-
pany, Ncwark, Ohio; Youngstown & Sharon Railway Company, Youngs-
town, Ohio; Detroit United Railway, Detroit, Mich.; Rockford, Beloit &
Janesville Railway Company, Beloit, Wis.; Grand Rapids, Holland & Lake
Michigan Rapid wailway, Holland, Mich.; Western Ohio Railway Company,
Lima, Ohio. Shipments have also been made lately to France, Germany
and South America. The company has issued a handsome booklet, describ-
ing the retriever, which it will gladly send to readers of the STREET RAILWAY
JourNAL on request,

A RECENT TESTIMONY to the value of flexible metallic conduit was
made by Vice-President and General Manager Bryan, of the Interborough
Rapid Transit Company, New York, in an interview published in the New
York Sun August 12. Speaking of the fireproof construction of the new
cars for the subway, and the impossibility of the Paris accident being re-
peated in New York, he says, according to the N. Y. Sun: “The wiring for
lighting the cars is one roof away from thc passengers. Two small wires are
insulated with asbestos and carried in conduits of flexible mctal.” The
flexible metallic conduit which he refers to is that manufactured by the
Spraguc Llectric Company, who received thie order for this type of conduit
for the interborough car-wiring for lights. This type of conduit is said to
be unequalled for car-wiring as well as the wiring of buildings where thor-
ough protection to wires and insulation is cssential, Its flexibility is such
that it can he hent around corners and over obstructions witlh ease, the
energy required to bend it being no more than is required to bend a manilla
No clbows, therefore, are required and the in-
It is sclf-evident that this type

rope of the sane diameter.
stallation is reduced to absolute simplicity.
of conduit is well fitted to car wiring.

THE CONSTANTLY INCREASING DEVELOPMENT of clectric rail-
ways, with the corresponding increase in the use of heavy, high-speed cars,
is reflected in the remarkable growth of the National Electric Company’s air
brake business. During the first half of uie present year this company’s ship-
ments of Christensen air brakes equalled the entire business of 1902, which
was the largest ycar in the company’s history. Among the recent orders for
air brake equipments received are the following: Birmingham Railway Light
& Power Company, Birmingham, Ala., 37: Little Rock Railway & Electric
Company, Little Rock, Ark., 25; United Railway of San Francisco, San Fran.
Cal.,, 58; Flectric Railway Company, Los Angeles, Cal., 90;
Denver City Railway, Denver, Col., 25; Connccticut Railway & Lighting Com-
pany, Dridgeport, Conn.,, 36; Chicago City Railway Company, Clicago, 1ll.,
20; Lake Street Elevated Railway. Chicago, 111, 40; Northwestern Elevated
Railroad Company, Chicago, I1L, 35; Indianapolis Traction & Terminal Com-
pany. Indianapolis, Ind., 25; Tri-City Railway Company, Davenport, la., 16:
AMliddleton & Danvers Street Railway Company, Danvers, Mass., 16; Boston
& Worcester Electric Company, Boston, Mass., 27; Twin City Rapid Transit
Minneapolis, Minn., 177; Mctropolitan Street Railway Company,
Kansas City, Mo.. 60; New Jersey & Sca Shore Railway Company, Atlantic
City, N. J, 50; New Jersey & Iludson River Railway & Ferry Company,
Edgewater, No J.. 18: TPublic Serviee Corporation, Jersey City, N. J., 150; in-
ternational Traction Company, Duffalo, N. Y., 41: DLrooklyn Rapid Transit
Company, Brooklyn, N. Y., 52: Interborough Rapid Transit Company, New
York, N. Y., 350; Cincinnati Traction Company, Cincinnati, Ohio, 70; North-
ern Ohio Traction Company, Akron, Ohio, 18; Philadclphia Rapid Transit
Company, Philadelphia. Pa., 175: The Rhode Island Company, Providence,
R. 1., 233; Nashville Railway Company, Nashville, Tenn., 16; Chesapeake
Transit Company. Norfolk, Va.. 18; Scattle Electric Company, Scattle, Wash.,
16; Tacoma Railway & Iower Company, Tacoma, \Wash., 26

THE FOLLOWING IS N PARTIAL LIST OF ENGINE SALES for
July, 1903, by the Allis-Chalmers Company, Chicago, I1l.:  Chicago Beach
Hotel, Chicago, IH., one 16-in, x 36-in. heavy-duty direct-connected Reynolds
Corliss engine; Knox Construction Company, Chicago, Ill., two 20-in. and
40-in. x 48in. heavy-duty cross-compound dircet-connceted Reynolds Corliss
engie; Richmond Cedar Works, Richmond, Va., onc 24-in. and 36-in. x 45-in.
heavy-duty cross-compound Reynolds Corliss engine; Barrett Manufacturing
Company, Beloit. Wis., one 20-in. and 40-in. x 48in. heavy-duty cross-com-
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pound Reynolds Corliss c¢ngine: American Aristotype Company, Jamestown,
N. Y, one 18in. x 36-in. girder frame Reyonlds Corliss engine: Stilwell-
Bierce & Smith-Vaile Company, Dayton, Ohio, one 16-in. x 42-in. girder
frame Reynolds Corliss engine; Fourche River Lumber Company, Chicago,
1., one 24in. x 48in. heavy-duty Reynolds Corliss engine, one 20-in. x 42-1n.
heavy-duty Reynolds Corliss engine; J. I. Case Plow \Works, KRacine, \is.,
one Reynolds air pump and jet condenser; Consumers® Heat & Electric Com-
pany, Bloomingten, Ill.. one 20-in. and 32in. x 36-in. heavy-duty cross-com-
pound Corliss engine; Union Sugar Company. San Francisco, Cal., one 18-in.
x 36in. girder frame Reynolds Corliss engine; Canton Oil Mill Company,
Canton, Miss., one 16.in. x 42-in. girder frame Reynolds Corliss engine;
Henry Du Pont, Wilmington, Del., one 2uv-in. x 42-in. girder frame Revnolds
Corliss engine; Olds Motor Works, Lansing, Mich., one 16-in. x 42-in. girder
frame Reynolds Corliss engine; The Clayton Oil Mills, Clavton, N. C., one
18in. x 42in. girder frame Reynolds Corliss engine; The Home stake Mining
Company, Lead, S. D., one 18-32-34-in. x 42-in. combined horizontal-vertical
triple cxpansion engine, three 320-hp Sederholm boilers; Lacey-Buek Iron
Company, Dirmingham, \la., one 44-in. and $4-in. x 60-in. vertical standard
furnace-blowing engine; C. .\. Macdonald, Chicago, Ill., one 16-in. x 36-in.
girder frame Reynolds Corliss engine, without crank, crank-shaft. wheel, etc.;
Arkansas City Milling Company, Arkansas City, Kan., one 22in. x 42-in.
heavy-duty Reynolds Corliss engine: Manhattan Rubber Manufacturing Com-
pany. Passaie, N. J., one 24-in. and 40-in. x 42-in heavy-duty tandem-compound
Reynolds Corliss engine: Charles B. Pride, Appleton, Wis., one 18-in. x 36-in.
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heavy-duty Reynolds Corliss engine, substituted for 14-in, x 36-in,, sold May
25, 1903; Columbus, Buckeye Lake & Newark Traction Company, Columbus
Ohio, one 34-in. and 68in. x 48-in, vertical cross-compound condensing heavy-
duty Reynolds Corliss engine; Lock, Moore & Company, Limited, Westlake,
La., one 24-in. x 48-in. heavy-duty Reynolds Corliss engine; Georgia Cordage
Mills, Decatur, Ga., one 16-in. x 42-in. heavy-duty Reynolds Corliss engine;
Marquctte Cement Manufacturing Company, La Salle, Ill., one 20-in. x 42-in.
heavy-duty Reynolds Corliss engine; Coc Brass Manufacturing Company,
Torrington, Conn., one 22-44-in. x 42-in. and one 19-38-in, x 42-in, combined
horizontal and vertical compound Reynolds Corliss engine, two air pumps and
two jet condensers.

THE FRANKLIN ROLLING MILL & FOUNDRY COMPANY now has
in operation at Franklin, Venango County, Pa., a perfectly equipped and up-
to-date plant in every respect. The plant is divided into five departments,
comprising the steel pole department, rolling mill, malleable-iron foundry,
gray iron foundry, steel and iron rivet department. The tripartite steel pole
department has bcen established by the company as a specialty to fill a long-
felt want, as wooden poles are becoming scarcer and dearer from year to
year., As this company is the owner of the basic patents covering this pole,
and is the only manufacturer of the same, it has been able to produce and
sell these excellent poles at a price very little above that of wooden poles.
These tripartite poles are specially designed to meet particular strain condi-
tions, so that the purchaser is not obliged to pay for more metal than is
actually required. ‘This type is well fitted for electric railways, power trans-
mission lines, teleplione and telegraph lines, etc., because it 1s simple in
construction and possesses great strength and elasticity. It can also be quickly
and economically installed and, heing made of high carbon steel, will not
deteriorate. The company is prepared to guarantee the pole in every way, and
will also contract for all the overhead construction with any railway company
wishing to do so. The rolling mill department is used for the production of
high-grade rolled stcel for light structural work. A “U” section shape is a
specialty of this department. This section is rolled from old steel rails and
is high carbon, running from 30 to 40 points, which gives it strength and
clasticity. This section is used in the construction of the tripartite steel pole
for all overhead construction, The daily capacity of this department is about
80 tons. The malleable-iron department is equipped with the latest and
most improved refined air furnaces, which produce the finest high-grade iron.
The anucaling ovens are arranged to insure perfect annealing. The gray
iron department is furnished with one of the best cupolas known, and has a
daily capacity of 50 tons. It is furnished with very heavy traveling cranes
for handling any size castings. The steel and iron rivet department is
cquipped with the most improved furnaces and automatic machines for making
<oft rivets from Diessemer stecl of structural sizes and any shaped heads.
The capacity of this department is ahout 50 tons per day.

.o
BRITISH INDUSTRIAL NOTES

J. G. Whitc & Company. Limited, of London, have secured the tender for
the supply and crection of the overhead line equipment of the Rochdale
tramways, the amount being .£21,619 13s. 10d. The same firm has also re-
ceived the contract for the construction of the Colchester Tramways, includ-
ing permanent way and overhead construction, amounting to £35,035.

G. D. Peters & Company. of Moorfields, London, who are the exclusive
agents for Hale & Kilburn, of Philadelphia, have just issued a very interesting
pamphlet showing a number of internal views of tramcars and railway cars
fitted with their special scats, one of the views showing the interior of one of
the cars recently built by the Brush Electrical Engincering Company for the
Metropolitan District Railway, and which was furnished with Hale & Kilburn
scats by G. D. Peters & Company. Another interesting view shows a sectional
view of the rattan seating, which shows also the construction of the rattan.,
This rattan seating will undouvbtedly become more and more popular in this
country. as it is cool and cleanly and can rcadily be washed and kept clean.

The Elswick Coal Company, of Necwcastle-on-Tyne, has placed a contract
with Ernest Scott & Mountain, Limited, of the Close Works, Newcastle-on-
Tyne, for a complete clectric pumping plant for its North Elswick colliery.
A featurc of intercst in connection with this plant is the fact that the colliery
company is proposing to take thc current for driving the pumps from the town
supply mains. The plant consists of a Scott & Mountain horizontal slow-
specd three-throw ram pump, delivering 400 gallons per minute against a
vertical head of S00 ft., the pumps being driven by a Scott & Mountain multi-
polar continuous-current electric mnotor of 130 hp, the pump and motor being
placed at the shaft hettom znd dclivering to the rising main to bank. The
current will be taken from the supply company’s mains to the shaft top, then
down the shaft to the pumps in-byc, these cables being of sufficient capacity to
transmit 150 hp at 500 volts, the cahles heing insulated and heavily armored
for protection in the shaft.  Another installation recently secured by the
same firm, is for an electric conveyor of the Brothers type for conveying
railway material from one side of the Victoria Falls on the Zambesi to the
other. and also to be used in connection with the erection of a bridge which
the Clevcland Bridge & Engineering Bridge Company is supplying. The
electric conveyor consists of a hoisting and traveling gear, which runs upon
a wire rope, suspended from one side of the falls to the other, the distance
being 830 ft., and the weight of the rope and the load is supported at each
end by balanced cantilevers. The wire rope is being supplied by T. & W.
Smith, of Newcastle, and the cantilevers and other work by the Cleveland
Bridge Company. The current for driving this plant is generated by a port-
ahle steam engine and dynamo on one side of the falls, the current being
conveyed across the falls by a hard-drawn copper conductor, and collected by
rollers.  The firm is now wveryv busy with mining work, having con-
tracts in hand for Walbottle Colliery. Consett Iron Company, Limited, both
these collieries being in the Newcastle district; also for the Wigan Coal &
Iron Company. Limited. North Manchester, the Llay Hall Colliery, North
\Wales, and a numher of other important contracts.





