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Conducting Pleasure Parks

In conducting street railway parks, the mistake is often
made of installing and maintaining those attractions that
appeal to the lower class of patrons. We refer to cheap shows,
the sale of intoxicating liquors, nickel gambling machines and
It may be stated with certainty that when
such attractions are maintained in a park in a small city or

similar devices.

town, and the class to which such a park appeals begins to fre-
quent it, disorder will prevail, and sooner or later both the
park and the company backing it will acquire a bad reputa-
tion. The better class of people will avoid the place there-
after, and soon the park will be abandoned as a failure. .
This remark applies especially to parks in smaller localities.
In cities with a population large enough to support two ;;arks

™

“\\nay be provided in one resort, while the better class of enter-
g ‘\t\"nments, band concerts and other features that appeal to
wthé\;higher grade of patrons may be maintained in an entirely

-
< former.

it is probably best to have them of such a nature that they
attract different classes of people. The cheaper amusements

sé‘p }ate place. This plan is pursued by two or three companies
\"\‘I‘Iﬁé\P% we call to mind. There is nothing in the higher grade

pagrksl to attract the undesirable element, and they increase
from [fear to year in popularity with the better class. For
the lg}g

othér parks are conducted, several miles distant from the
Here cheap shows and other attractions demanded
by the class of people for whom these parks are intended to

appeal are maintained.

ss refined element, which always exists in any large city,

In general, we do not believe it wise to attempt to make
people of widely different types, socially and intellectually,
mix in amusement resorts. An attempt to do so will almost
invariably end in failure, and especially will this be the case

in a comparatively small town.

The Functions of Limited Service on Traction Lines

It is interesting to note that the high-speed lines of the
great traction belt in Ohio and Indiana are getting down to
a standard of policy as to the best methods of handling the
so-called limited service. This subject has occasioned a great
deal of controversy during the past two or three years. The
first roads to put on limited service did so with an idea of
accommodating the traveler who was going a considerable
A slight
excess fare was instituted to discourage the use of these cars
by those who desired to ride locally for short distances. Later,
when a number of lines were connected up, there came the
interline limiteds with chair seats, and, in two or three in-
stances, buffet service. The idea of these ventures was that
they would capture from the steam roads the highest class of
through service. Omne road in this district even installed
sleeping cars, although its route was not long enough to per-
mit the passenger to go to bed. By this time the majority
of the experimenters with these innovations have become
pretty thoroughly disillusionized. It is becoming generally
admitted that there is little demand among the class of people
who patronize the traction lines for the extreme luxuries of
the long-distance limited steam trains. While the electric
lines are making through connections and quickening their
schedules over long distances, the great mass of revenue will
probably continue, as it has in the past, to come from the
poorer class of people who desire to save money, the commer-

distance, that is, from one large town to another.

cial traveler who wants to make quick jumps from town to
town, and a very small proportion from the sightseer who is
viewing the country and takes this method of seeing the vil-
lages and towns.

The latest form of limited service adopted by the majority
of the roads in the district mentioned provides for the con-
veniences of these people, without attempting to cater to the
small proportion who travel in parlor cars. The chair-seat
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idea has been given up by the great majority of roads, be-
cause chairs greatly reduce the seating capacity of a car. The
limiteds, in the majority of cases, are proving the most popu-
lar cars, and on many roads they have been crowded much of
the time. And to offer a man a ride in a beautiful car without
furnishing him a seat is the worst kind of a farce. A num-
ber of roads increased the seating capacity of their chair cars
by leaving out the baggage compartment, but this plan is now
generally acknowledged to have been a mistake. The limiteds
are supposed to cater to the convenience of the traveling
man, but if the traveling man cannot carry his sample trunks
While there are

now several roads with runs of from 100 miles to 150 miles, it

with him he has no use for the speedier car.

is found that comparatively few of the patrons of these cars
travel the entire distance; in other words, the way passengers
still greatly predominate. If the seats are made comfortable
and have high-roll backs, the patrons do not care especially
for the chair seats, especially as many of the chairs used by
interurban roads are not designed for fleshy people. More-
over, the seats, as a rule, are not adaptable for a reclining
position, due, of course, to the desire to secure a maximum
seating capacity and the necessarily narrow width of the car.
Some of the roads are building limited cars with ordinary
seats in the passenger compartments and chair seats in the
smokers, which is a good arrangement, although it has the
objection of limiting the seating capacity of the smoking com-
partment, which is usually the popular portion of the car on
long trips.

The matter of excess fares on limiteds seems to have set-
tled itself, due largely to the passage of a two-cent fare law in
Ohio.
roads to a point where the electrics have had to shave off the

This law has brought down the rates of the steam

extras to keep below them. Indiana roads have followed the
same plan as the Ohio roads in this matter, because the excess
fare has been found to drive away a good many passengers
who could otherwise be secured. The question of the advis-
ability of running limiteds only a few times a day or every
As
intimated, there has been more and more of a demand for the

other car has also been quite thoroughly threshed out.

faster car, and practically all the roads operating this service
have found it desirable to make every other car a limited. The
opinion is also growing that a car once in two hours is often
enough for the farmers and denizens of small hamlets, which
is a further argument in favor of more frequent fast cars.

In brief, it has been found that the limited service, which
accommodates the greatest number of people, calls for ordi-
nary seats of comfortable design, a large seating capacity,
service every two hours, no excess fares, baggage on all lim-
iteds, stops in towns of 1500 or more, and speed as fast as
consistant with safe operation. When electric roads are built
entirely on private right of way, through cities and towns, as
well as through country districts, and when there is business
enough to warrant the operation of several cars in a train, it
will be time enough to cater to the wants of the elite among
the traveling public. '

The Situation at San Francisco

Sufficient time has elapsed since the disaster at San Fran-
cisco so that a general idea can be obtained of at least the
street railway situation in that city. The accounts first pub-

lished indicated that the loss to the physical property of the
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company had been large. Fortunately, however, later re-
ports, such as published in our issue of last week, and con-
firmed this week, show a much more favorable condition of
affairs. Extensive changes and improvements had been
planned, but most of them had not been undertaken as yet.
This condition, combined with the fact that the center of the
city, where the fire started, was still equipped with cable ap-
paratus and the early hour of the earthquake, which was at
a time when most of the cars were in the car houses in the
outskirts of the city, explained the comparatively small loss.
Incidentally, the earthquake has demonstrated in a very effec-
tive way the relative capacities for resisting the effect of
seismic shocks of buildings of different characters and on dif-
ferent foundations. The safest locations were in the hilly
districts, where bed rock exists at or near the surface, and
here very little damage was done. The modern “sky scrap-
ers” were also practically uninjured structurally by the shock,
and most of the damage was confined to the buildings on
Masonry walls, when well braced, stood the
A considerable amount of brick
Several brick

made land.
shock remarkably well.
masonry of poor quality was thrown down.
stacks were injured, indicating that these structures, unless
well braced, are susceptible to injury. There was compara-
tively little damage to the trolley tracks, except through the
destruction of the overhead wires from falling buildings, but
greater injury to the underground cable conduits, which
seemed impotent to resist the ravages of fire and earthquake,
as both alike tend to close the slot. With commendable enter-
prise, the street railway management has undertaken the
immediate reconstruction of its disabled and has
completed the equipment of the most important ones so
rapidly that they have been of incalculable service in remov-

lines

ing the debris, and otherwise assisting in the rehabilitation of
the city. ' )

Besides the effect on the condition of the company’s prop-
erty, the question naturally rises as to the influence of the
disaster upon the future earnings of the San Francisco sys-
tem. Upon this point it is possible to reason only by analogy.
Precedents of a certain kind can be found in the results fol-
These
disasters, it is true, are not quite comparable in their effects,

lowing the great fires at Baltimore and Patterson.

because of the large exodus from San Francisco, and the fact
that on account of the earthquake many persons, not required
to live in the city for business reasons, may have objections to
it as a place of residence. We hardly believe, however, that
these conditions will have a permanently serious effect upon
the developments of the city. The experience of the past
two weeks indicates that buildings. can be erected which will
not be injured from earthquake shocks, while the influx of
workmen and artisans to undertake the reconstruction re-
quired in San Francisco will, undoubtedly, largely counter-
balance in number the loss of those former residents who
have moved away from the city since the fire, and who have no
intention of returning. The harbor at San Francisco pos-
sesses so many advantages that if practical immunity can be
secured from another such disaster by the erection of a dif-
ferent class of buildings, as now seems probable, there will
always be an important commercial city on the Golden Gate.

Allowing, however, for the difference already mentioned
between the San Francisco disaster and those already referred
to, the experience of the street railways in Baltimore after the
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fire of February, 1904, and of those of Paterson after the fire
and flood two years previously, is of interest.

According to statistics the recovery of the Baltimore rail-
way system from the effects of the fire in that city was very
rapid. The conflagration occurred on Feb. 7. The day before
the fire the United Railways, Company of Baltimore operated
621 cars over 34 lines, and its receipts amounted to $15,298.
The service on the day after the fire included only fifteen
lines and only eighty-two cars were run. The receipts on that
day were $2,015. The receipts on the day after the fire, there-
fore, were only about 14 per cent of those on the day before
the fire, and there was a reduction of 88 per cent in car mile-
age. By the end of February the comparison with the pre-
vious year showed a reduction of only 35.1 per cent in car
mileage and of 22.8 per cent in passenger receipts. The de-
creases for the month of March, the month after the fire, were
22.43 per cent in mileage and 6.65 per cent in receipts; for
April, 10.15 in mileage and 1.17 per cent in receipts. In May
the receipts showed an increase of $7,364, equal to 1.5 per
For the full year, 1904, the receipts of the company
amounted to $5,451,180, a decrease of only $29.449 compared
with the receipts of 1903.

In the case of Paterson, the effects of the fire of Feb. 9 and
the flood of Feb. 16, 1902, on the earnings of the street rail-
way lines of that town were almost negligible. The earnings
of the Paterson lines of the Public Service Corporation for
the month of February, 1902, amounted to $25,939, compared
with $26,029 in February, 1901.
ceipts were $417,112, an actual increase of $12,642 over those

cent.

For the year 1902 the re-

of the previous year.

The Gasoline Car

Mr. Hild’s paper on this topic, published in this issue, is
altogether the best summary of the situation which we have
yet seen. It is a peculiarly difficult one to treat, by reason of
the scarcity of data on the performance of gasoliﬁe cars, and
yet in these days of high-powered automobiles one can get
a pretty close line on engine performance, which, after all, is
the vital factor, so far as the motive power is concerned. We
certainly agree, to begin with, that of the self-propelled cars
only those driven by internal combustion engines can be
seriously considered. No refinement is likely to bring the
steam dummy into popular favor, while it is conceivable that
the gasoline street car might readily make friends, since it is
reasonably quiet and free from smoke or smell. Reliability,
however, is quite another matter, and one which it is very
difficult fairly to judge. Obviously far more complicated
than an electric-motor car, the gasoline or gasoline-electric
car certainly has the burden of the proof in reliability. On the
other hand, it is hardly fair to judge this by the data derived
from automobiles, which necessarily operate under far less
favorable conditions, are much more lightly built, and are al-
together of a character to indicate a relatively high repair bill.
Then, too, the engines of the car are larger, more powerful,
and operated under better conditions for efficiency than those
of an automobile, and hence should give a better economic
result.

Coming down to particulars and basing his judgment on
the best data attainable, Mr. Hild figures out the operating
cost of a gasoline car of size commensurate with an interur-
ban electric car at nearly 15 cents per car mile, as against
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about 6 cents for the trolley car. The power items are here
taken at 7 and 1.91 cents respectively. This is not unduly
high for the gasoline car, considering its relatively great
weight, and the large engines necessary for anything like
high acceleration. A special mechanic is assumed as part of
the car crew, which brings the labor item up to 3 cents per
car mile for the gasoline outfit. This is according to present
custom, but we must own that it is an item which eventually
should be dispensed with. It ought to be possible, and prob-
ably is possible, to build a gasoline equipment for such service
which can be effectively handled by the driver alone. The
requirements of the service are less severe than in the work-
ing of a high-power touring car, and one good man should be
able to handle the car. The maintenance charge against the
gasoline car is taken at 4 cents per car mile, including the car
and all its equipment. Such a value is subject to some uncer-
tainty, but the same item for the electric car ds 1.5 cents, and
the difference does not look excessive in view of the compara-
tive complication. Perhaps it could be cut down when the
gasoline car got fairly on a commercial basis, but even so, we
should hesitate to reduce it more than a cent. Looking the
estimate all over, one can hardly see an opportunity for cut-
ting down the cost with the self-propelled car more than a
couple of cents, unless by a change of fuel. Cheap alcohol,
which we hope Congress will soon give us, or the production
of an engine utilizing kerosene successfully, would reduce
the fuel bill somewhat.

Look at the question any way you may, however, there is
a considerable margin in favor of the straight-electric car
We have as yet said
nothing of the so-called gasoline-electric car, since there is no

when in anything like active service.

reason to expect it to show much better economic results

than the straight gasoline car, however much more facile

the control may be. Broadly, the economy of both
types should be nearly the same, differing in items,
but not greatly in amount. With this general show-

ing, the necessary limitations of the gasoline car are
apparent. It can only compete with a trolley car on fav-
orable terms when the latter would show abnormally high
cost per car mile. This could happen through a very consid-
erable increase in cost of power over Mr. Hild’s figures, or by
so infrequent service as to exaggerate the fixed charges or by
With costly
fuel and infrequent service a point can be reached, as Mr.

a combination of these unfavorable conditions.

Hild points out, at which the self-propelled car would have
the advantage. On some rural lines we can easily see where
a gasoline car could be used with real advantage, such as a
line which would operate say two cars on one hour headway,
and the trolley system has to endure large fixed charges and
an abnormal cost of power, at times perhaps as high as that
which Mr. Hild estimates for the gasoline car. Bearing this
in mind, one may fairly predict a real field of usefulness for
the self-propelled car, although not a very large one. In cer-
tain cases, it may prove a convenience temporarily on roads
ultimately best worked on the ordinary trolley system, or as
auxiliary equipment for use in emergencies. Meanwhile, we
hope that it will be carefully worked out for these very pur-
poses, and in so doing improvements will be made that may
very possibly extend its sphere. There is much to hope from
the internal combustion engine in many directions, and the
more it is investigated and improved the better.
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CAR HOUSE, SHOPS AND SHOP PRACTICES AT
BIRMINGHAM, ALA.

The car-housing and repair plant for taking care of all
the cars of the Birmingham Railway, Light & Power Com-
pany was erected about three years ago, and took the place
of several car houses and shops scattered throughout
the Birmingham district, which were formerly owned by
the independent companies prior to the consolidation. The
house and shop are in charge of W. A. McWhorter, mas-
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working pit for cars as they come in off the line. The
method of carrying the tracks across this pit area is unique,
and will be described in detail in connection with the de-
scription of the repair shops. The building is divided longi-
tudinally by a fire wall into two bays, each approximately
68 ft. wide. The accompanying plan will serve to make
clear other details of the interior arrangement.

As to the structual features of the building itself, the
walls are of red pressed brick and the roof is carried on
two sets of truss-spans extending in each case from the
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LAYOUT OF CAR HOUSE AND REPAIR PLANT AT BIRMINGHAM, ALA.

ter mechanic and assistant superintendent. J. L. Mason
is assistant master mechanic. The plant consists of two
independent buildings, separated by an 8o-ft. street.

CAR-HOUSE DESIGN
The car house is 400 ft. long by 140 ft. wide, and
contains ten tracks. The layout is what may be termed
a “straight through” arrangement, that is, the build-
ing is open at both ends and all the tracks, with the
exception of a short track for washing purposes, extend
straight through the building, and there are track connec-

tions to the street at both front and rear.
At one end of the house, eight of the tracks pass over a con-
crete pit which is 160 ft. Jong, and serves as an inspection and

b’l-rf et Ry..l(;urnal\\* \

center fire wall to the outer walls. The roof is flat, and
is covered with composition fire and weather proofing. In
addition to the numerous windows along the sides, light
is secured through a system of roof monitors, which are
placed crosswise in order to throw the light lengthwise of
the house.

REPAIR-SHOP DESIGN ~
The repair shop building is similar in general construc-
tion to the car house. The roof spans, however, are sup-
ported on I-beams, which are carried by the outside walls
and two rows of latticed columns through the center. This
arrangement, in conjunction with the cross monitors in the

roof, gives a particularly well-lighted shop.
Along one side of the shop building is a narrow two-story
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CAR HOUSE AND REPAIR SHOP AT BIRMINGHAM. THE BUILDING IN THE FOREGROUND IS THE CAR HOUSE, AND THE
REPAIR SHOPS ARE SHOWN IN THE BACKGROUND
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annex, separated from the main shop by a fire wall and
utilized on the ground floor for store-room, offices, arma-

VIEW IN ARMATURE ROOM AT BIRMINGHAM SHOPS, SHOW-
ING JIB CRANE FOR HANDLING ARMATURES

ture room, and for cleaning, drying and paint-storage in

connection with the paint-shop work.

e

i
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As in the case of the car house, the shop building is
open at both ends and the arrangement of the tracks is
on the “straight through” idea, that is, beginning at one
end the shop is apportioned off to the various classes of
the work in the order in which a car would naturally re-
ceive attention. First comes the blacksmith shop, then the
machine shop, then the mill and carpenter shop, and at the
far end the paint shop. The tools and machines for carry-
ing on the work in each of these departments occupy
floor space equal in width, approximately, to about one-
half the width of the shop building, and the remaining space
to the outer wall is occupied by the tracks, three of which
extend straight through the building from end to end, with
one extra stub track for the blacksmith and machine shops,
and three extra stub tracks for the paint shop. Thus, cars
can be brought directly opposite the particular department
that is doing the work on them.

From this, it will be understood that the movement of cars
through the shops is from one end of the building toward
the other, as the work of repairs to trucks, motors, car
bodies and painting progresses, but the movement of ma-
terial and parts, while the work is in progress, is across the
building, back and forth between tools and tracks, the lay-
out offering every facility for handling all classes of car
repair and maintenance work systematically and with max-
imum convenience and despatch.

"

A PORTION OF THE REPAIR SHOPS AT BIRMINGHAM, SHOWING METHOD OF SUPPORTING RAILS OVER PITS, AND CON-
VENIENT ARRANGEMENT OF JIB CRANE AND JACKS FOR EXPEDITING TRUCK AND MOTOR REPAIR WORK
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At the machine-shop end of the building, that is to say,
the section devoted to truck and motor repairs, the four
tracks pass over a concrete pit; which is 170 ft. long and
four tracks wide. The opening under the two tracks near-
est the shop tools is planked over with removable flooring,
to better accommodate certain classes of repairs, leaving
the other two tracks with open pits for the removal of mo-
tors and motor parts, wheels, axles, etc.

PIT DESIGN

The method of carrying the tracks over the pit area, as
already referred to, is unusual, and merits particular at-
tention. The track rails are supported on 6-in. wrought-iron
pipe stanchions, which at the bottom are screwed into cast-
iron base plates resting on concrete foundations, and spaced
longitudinally 754 ft. apart. At the top, each of the stanch-
ions has a special casting in the shape of a deep collar clamped
around the pipe, the tops of the collars forming bearing
plates to which are directly bolted the flanges of the track
rails, which are 7-in. 8o-1b. T-rails. The construction gives
well-lighted, well-ventilated and unobstructed pits, there be-
ing no walls, partitions or cross-bracing to interfere with free
access underneath all the tracks. The floors of the pits
are concrete. The accompanying half-tone illustrations show
clearly the details of the arrangement, and are commended
to the attention of anyone interested in pit designing.

PIT CONVENIENCES
The two pit tracks that are not floored over with the re-
movable planking, are provided with one hydraulic jack for
removing armatures, two air jacks for the same purpose, and
one hydraulic jack for removing wheels and axles. The
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hydraulic lifts are operated with hand pumps. Between the
two tracks are two swinging jib cranes fitted with air hoists
for picking up motor and truck parts and wheels from the
floor of the pits, and swinging them across to the floor of
the general shop on the higher level. This arrangement has
been found exceedingly convenient, and has helped in large
measure in keeping down cost of motor and truck repairs,
as there is no unnecessary labor in handling material and
parts. In connection with the subject of pit jacks, it may
be said that the jacks designed for use with compressed
air cost about $16 each, while the jacks that are operated
hydraulically cost two or three times that amount. It has
been the experience at Birmingham that for this particular
class of work air is more easily handled than the hydraulic
pumps, and if the installation was to be made over again
it is probable that air lifts in the pits would be used exclu-
sively.

Each of the two tracks that are planked over is pro-
vided with an air lift for raising car bodies free from the
Each lift comprises four vertical cylinders, resting
on concrete foundations. These cylinders are 4 ft. high and
10 ins. in diameter, and they are set with their tops flush
with the floor. In each cylinder is a piston formed of a
6-in. cast-iron pipe. If it is desired to lift a car body
higher than the total travel of the pistons, extension pieces
consisting of s5-in. pipe, 2 ft. long, are adjusted to the tops
of the pistons, thus giving a total lift of 5 ft. above the
floor. One of the drawings shows plainly the details of this
arrangement for raising cars. The object of the removable
extension pieces in the top of the pistons, is to leave the
car floor unobstructed when the jacks are in the lowest po-

trucks.

VIEW IN REPAIR SHOPS AT BIRMINGIIAM, SHOWING JIB CRANE FOR SERVING WHEELS AND AXLES TO BORING MACHINE
AND WHEEL PRESS
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sitions, as the extensions can then be taken off and there
will be no projections above the floor level. The car body
is held in the raised position by means of pins inserted in
holes in the 6-in. pistons in the manner shown in the
diagram.

The cylinders are connected two in series, as indicated

CAR-BODY ON AIR JACKS AT BIRMINGHAM SHOPS

in the diagram. Air is supplied to each pair through a 34-in.
pipe, and the same pipe is used to exhaust the air when the
car body is being lowered, by means of a simple arrange-
ment of valves, which is also plainly indicated on the
diagram.
COMPRESSED AIR

An important feature of these shops is the many applica-
tions to which compressed air is put throughout the plant.
Air is used in pneumatic tools for riveting, drilling, boring

PORTION OF REPAIR SHOPS AT BIRMINGHAM, SHOWING AIR JACKS FOR RAISING CAR BODIES
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and other purposes in the machine and carpenter shops;
in the pits, for operating numerous cranes, car hoists, and
jacks; for blowing gas furnaces and blacksmith forges, and
for blowing out motors and controllers and cleaning cars.

The air is obtained from a compressing outfit, located in
The plant consists of a
Christensen compressor, driven by a 35-hp 500-volt motor
taking current from the trolley circuit.

the center of the general shop.

The storage tank,

EE A Faced %"
Section B-B

Section A-A
Strect RyoJcurnal

SPECIAL 66-TOOTII SOLID GEAR, USED BY BIRMINGHAM
RAILWAY, LIGHT & POWER COMPANY

as will bc seen from one of the engravings, consists of a
vertical reservoir made of boiler plate riveted at the seams.

The reservoir is 17 ft. 6 ins. high and 5 ft. 2 ins. in diameter.
A safety valve at the top protccts the tank against excessive
pressure. The motor is started and stopped by an automatic
switch, which cuts in and out at predetermined pressures.
The plant has a capacity of about 200 cu. ft. of free air per
minute.

The air is utilized at about 10o-lbs. pressure. The air
pipes are carried underneath the flooring, and extend to
all parts of the plant, along the sides of the pits, along the
shop benches, into the armature room and wherever the
air can be utilized. Branches from the air mains are brought
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up at the building columns at frequent intervals, and take-
offs are provided from the pit and bench-supply pipes, so
that the men by means of flexible-hose connections can
obtain air at any point for any purpose. The air supply
is also carried through an underground pipe to the car house,
located across an intervening street, where it is available
for hoisting and cleaning purposes. As a detail of exper-
ience, it may be said that no trouble has been found in
transmitting air for distances up to 500 ft., and air is avail-
able at the distant ends of the supply pipes at pressure suf-
ficient to serve all purposes.
JIB CRANES

For handling parts and material, extensive use is made
in these shops of a novel pattern of jib crane designed by
Ford, Bacon & Davis. There are two of these cranes for
serving the repair pits, one for handling wheels to and
from the boring machine and for carrying wheels and axles
to the wheel press; one for serving wheels and axles to
the turning lathe, and one for handling armatures in the
armature room. The cranes are of different sizes suited
to the particular work they are to perform, but the details
The general
design will be understood from the working drawing re-
produced on page 699, which shows a crane of 5630-1bs.
capacity, with 1o-in. air hoist, used for handling wheels and
axles.

The upright standard of the crane is a 10-in. lattice-channel
girder, pivoted at the top and bottom in cast-iron bearings.
The jib arm, upon which the air hoist travels, is 18 ft. long,
and the crane will therefore serve the area included in a circle
36 ft. in diameter. The master mechanic is of the opinion
that cranes of this kind offer the ideal way of handling ma-
terial in the pits, and of carrying work to and from sta-
tionary tools.

of construction are the same in each case.

GEARS

The Birmingham company has discarded split gears, and
has adopted exclusively a solid gear designed by the mas-
ter mechanic, and made by the E. W. Bliss Company, of
Brooklyn, N. Y. The features of the design are the extra
heavy ribbed spokes between the hub and the rim, and the
shape of the hub, which has been modified to suit the special
form of motor bearings used on the Birmingham cars. The
gear is shown in one of the drawings hcrewith. It is the
practice to press gears on to the axles with about 2o-tons

pressure.
MOTOR BEARINGS

For motor bearings, the company has adopted an extra
long brass bearing the feature of which is a heavy collar,
which is primarily intended to prevent grit from working
into the bearings. On the gear side this collar is inside
the gear case and forms a Io-in. bearing plate against the
gear, the entire inner side of the gear, as will be noticed
from the drawing, being faced off to a machine finish to
give a good bearing surface for the face of the collar. On
the wheel side, the collar on the bearing is let into the
hub of the wheel sufficiently to give a tight-bearing fit, so
there is no chance for dirt or grit to work into the bearing,
either from the gear side or the wheel side. Moreover,
the addition of the collar to the bcarings has increased the
life of motor bearings 20 per cent, inasmuch as the or-
dinary style of bearing usually wears fastest at the end that
bears against the gear, and has to be discarded for this
reason before the Dbearing itself is worn out. The collar
gives a larger wearing surface at the ends, and therefore
increases the life.

It will be noticed also that the bearing is 1034 ins. long,
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which gives 114 ins. more of wearing surface in the length.
The material used is a good bronze gun metal. Oil is em-
ployed for lubrication and is fed through an oil cup, which
is a modification of the Galena cup. The bearings, as de-
scribed, cost about $5.50 each, and from the shop records
it appears that several sets have been in constant service
for 10 months, and have made 50,000 miles without show-
ing signs of excessive wear. It is expected that they will
run at least 100,000 miles before they have to be replaced.

WHEEL PRACTICE
The company is using cast-iron wheels for city service,
but in an experimental way is trying steel wheels on in-
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believed to be an improvement over the more common
method of inserting steel bars through the spokes of the
gear, as the bars concentrate the whole load at two points
on the wheel and, if a wheel happens to fit a little tighter
than usual on the axle, it is almost impossible to drive it

off without breaking.

COST OF ARMATURE COILS

All the armature and field coils required on the system,
are made at these shops. The master mechanic states as
his opinion that a railway company can make its own coils
at less cost than it can buy them, provided it has sufficient
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SPECIAL MOTOR BEARING USED BY BIRMINGHAM RAILWAY, LIGHT & POWER COMPANY

terurban cars. At present, 40 pairs of Taylor wheels are
in use. These have been running a little less than a year,
and thus far have averaged something over 30,000 miles.
The wheels at this writing are just beginning to come in
for their first turnings, and the indication is that the lot
will average 50,000 miles before the first
turning will be necessary.

No special provision has yet been made
for doing the turning work, but such of
the wheels as have required it have been
turned in an ordinary 4o-in. lathe at a
cost of approximately $2 per pair for the
actual machine work. This cost can be
reduced when better facilities for doing
the work have been provided. The figure
given does not include the cost of re-
moving and replacing wheels under cars,
and the master mechanic points out that
the cost of doing this work should not
be charged as an additional cost against
the stcel wheels, providing they makc
the same or greater mileage between
turnings as cast-iron wheels, for the cost
of replacing either would be the same.

Both cast-iron and steel wheels are
pressed on and off axles in a hydraulic
press, at about 35 or 4o tons pressure.
To avoid breaking wheels when they are
being pressed on and off, it is the practice to use a heavy
steel ring of sufficient diameter to pass over the gear. This
ring presses upon the wheel just inside the rim, and dis-
tributes the pressure equally to all the spokes or, in case of
a plate wheel, distributes the pressure evenly over a con-
siderable area. The use of this ring has entirely eliminated
the breaking of wheels in the pressing off process, and is

work to warrant a well-equipped coil departiment, and a well-
organized winding force. At these shops, for instance, a
set of coils for GE-57 motor that formerly cost $27, is now
produced for $24. The coil room has taping machines, pneu-
matic presses for pressing coils, electrically heated oven and

STANDARD WHEEL, AXLE, AND GEAR, AND SPECIAL MOTOR AXLE
BEARING WITH COLLAR USED AT BIRMINGHAM

other modern labor-saving devices for doing this work at
minimum cost.
BALLAST DUMP CAR
There has recently been built at these shops a dump car
for hauling sand, slag-ballast, and similar material. As
will be understood from the accompanying half-tone en-
graving and drawing, the car is 27 ft. 4 ins, over all, and
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is built with two separate compartments, thereby giving fa-
cilities for dumping either one-half the load or the entire
load at any one place. Each compartment or hopper is V-
shape, the two sides consisting of wooden doors lined with
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CAR EQUIPMENT
The company owns 214 cars, including motor cars and trail-
ers. The electrical equipment includes a total of 430 motors,
of which 100 are of the GE 1000 type, 6o are the GE 67 type
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BALLAST CAR BUILT AT SHOPS OF BIRMINGHAM RAILWAY, LIGHT & POWER COMPANY

steel plate. The two doors are hinged at the bottom to a com-
mon horizontal rod, and are normally held in the raised posi-
tion by chains which are wound upon shafts formed of 3-in.
double-strength wrought-iron pipe. The doors are let down
or raised by rotating these shafts by means of hand cranks
at the ends. Each compartment has capacity for 6 cu. yds.
of material.

and 270 are GE 57’s. The standards in rolling stock adopted
by the company were described in the STREET RaAILwAY
JournaL for March 24, 1906.
e ———
The longest continuous trip in one direction over electric
roads, was made several weeks ago by two cars which were
purchased by the Canton-Akron Company from a road at

TWO-COMPARTMENT BALLAST

BUILDING CARS
The management is favoring the policy of building its
cars at its own shops. During the past year, four new trail
cars were turned out from this plant, and preparations are
under way for building eighteen new motor cars.

CAR USED AT BIRMINGHAM

Wabash, Ind., to replace some cars which were destroyed by
fire some time ago. The cars were shipped by their own
power over electric lines from Wabash to Canton by way of
Fort Wayne, Lima, Toledo, Cleveland and Akron, in all
about 400 miles.
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INTEGRATING WATTMETERS ON THE CARS OF THE
CLINTON STREET RAILWAY

It is usually conceded that integrating wattmeters, if placed
on cars and read at frequent intervals, would be the means
of detecting undue consumption of current by individual
‘motormen, defective apparatus, tight brakes and other irregu-
larities which cause increased current consumption. How-
ever, lack of actual data from systems where meters have been
installed on the original cost and the maintenance of the
meters has done much to retard their general adoption.

General Manager R. M. Howard, of the Clinton Street
Railway, Clinton, Ia., has all of his cars, with the exception
of a line car, equipped with meters, and the general results
obtained are very interesting. In short, the consumption of
power has been reduced 20 per cent. Trouble with the elec-
trical equipment and its maintenance has also been reduced.
Very little difficulty has been experienced in keeping the
meters in order. The latter are of the Thomson type, and are
placed overhead in the vestibules of the cars. The motormen
take all the readings, which are obtained when the men begin
their run and when the car is turned in or given to another
motorman. To facilitate reading, each motorman is supplied
with a small pad of blanks of the form illustrated. The motor-
man enters the actual readings of the dial and makes the

subtraction. He also enters the length of his run in hours.
These slips are turned in each day and the readings are trans-
MOTORMEN'S POWER REGORD. an
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MO1URMEN’S RECORD OF METER READINGS

ferred to two books, one a “car power record,” the other a
“motorman’s power” record. After entering the readings the
constant of the meter is taken into consideration, and the total
consumption in watts is computed.

The power records contain space for remarks, and under
-this heading is usually entered the condition of the weather,
as this has quite a bearing on the current consumption. The
use of two books enables any excess of current by either a
motorman or a car, to be caught at once.

At the end of each week the total consumption of each
motorman for the week is divided by the total hours of opera-
tion of the cars by the motorman, and the result, which is in
watts per car hour, is posted on a bulletin board in the train-
men’s room.

Merits are given for the least consumption, and, besides,
there has arisen a spirit of rivalry among the men—with the
result that each tries to keep his record the lowest. Attempts
to keep the record lowest causes each man to accelerate slowly
and to coast as much as the schedule will permit. As all the
cars on the same run consume about the same amount of cur-
rent, the motormen know what the consumption should be,
and any excess is at once reported, and the car is examined.

On the main line, with a single-truck car, weighing 12 tons,
driven by two GE-67 motors, and operated on a schedule of
8.56 miles per hour, the average consumption is 10 kw-hours
per car-hour. At the present time, under ordinary con-
ditions, the readings of the different men on this line vary in
amount from 9.5 kwh to 11 kwh per car-hour. The economy
from the use of meters is well shown by the reduction in con-
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sumption by the different motormen since the meter system
was put into operation. When the meters were first installed
the consumption of different men varied from 10 kwh to 15
kwh per car-hour. Had the meters never been installed the
inefficient men would, no doubt, have continued to use 50 per
cent more current than was necessary. However, the ex-
cessive consumption of these directed attention to their meth-
ods of operating the car, with the result that, in a few weeks,
they were enabled to reduce the current used.

The system is also of value in training new men. When
first put on a car these men used about 14 kwh per car-hour.
After a period of two weeks the consumption drops to 12 kwh,
and remains at this figure for about three weeks, when it
drops down to about 10 kwh, which is the average amount.
Tight brakes and defective electrical apparatus are shown
at once by high readings of the meter. Tight brakes will fre-
quently cause a 50 per cent increase in the readings of the
meter. As it is to the motorman’s interest to keep the con-
sumption down, he returns his car to the car house for in-
spection at the first opportunity after discovering any increase
in current consumption. The meter readings are also utilized
to obtain the line and track losses. At intervals of one or
two months, the total of the readings of the meters on all of
the cars is compared with the readings of the station watt-
meter, and the line losses are at once apparent.

As a consequence of the better handling of the cars, in-
duced by the use of the meters, the maintenance expenses of

MOTORMAN'S DAILY POWER STATEMENT, CAR NO, 37 .
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- the electrical equipment of the cars is much lower than it was

before the installation of the meters. A grounded or defec-
tive armature is of rare occurence. The life of brake-shoes
has been increased considerably. At the present time a shoe
lasts about six months. Dupont shoes, with an original weight
of 28 lbs., are employed, and they are worn down to about
10 lbs. before being discarded.

Since installation the maintenance cost of the meters has
been approximately $3 per year per car. Practically the only
attention given them is that of renewing jewels and of polish-
ing the commutators. In the last two years but one meter has
been injured by lightning.

Mr. Howard believes the use of wattmeters has a good
effect on the discipline of the employees in general. They
feel that in the operation of the road every little detail is
being given attention, that the operation of the road is better
systematized, and that their own conduct and actions are
being watched closely.

—_—— e e—————

The Swedish Government has introduced a bill in Parlia-
ment authorizing a grant for the purchase of waterfalls be-
longing to private persons with a view to utilizing them for
supplying power for the proposed electric State railways. It
is further proposed to expend a sum not exceeding 5,000,000
kroner ($1,350,000) to purchase waterfalls which may be con-
sidered necessary for working the railways in the immediate
future and the purchase of which cannot be delayed without
detriment to the State, -
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THE FREMANTLE (AUSTRALIA) MUNICIPAL TRAMWAYS

Fremantle is one of the most important ports of Australia,
and is situated in the southwestern part of the State of West
Australia. It is here that the mail boats from England or

POWER HOUSE OF THE FREMANTLE MUNICIPAL TRAMWAYS

the Continent of Europe first call cn their way to the main
castern commonwealth ports.

The road is owned by the municipality and is controlled by
a Dboard of five members, called the I'remantle Municipal
Tramways & Electric Lighting Board. The members are
elected on a separate franchise, as follows: One each in Fre-
mantle and East Iremantle by freehold property owners, and
one each in both municipalities by occupiers of property, mak-
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3-KW TRANSFORMER PLACED ON A TRAM-
WAY POLE IN FREMANTLE

mg four in number. The Mayor of Fremantle is, ex-officio, the
fifth member. The control of the trams and lighting is, there-
fore, taken away from the councils, and handed to a board
constituted for the management alone. This is the first and
only municipal tramway in Australia, the others being either
State owned, as in New South Wales, cr privately owned, as
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in the remainder of the States. Municipal lighting, on the
other hand, is quite customary in Australia.

The tramways and lighting system mnot serves
IFremantle proper, which has a population of about 23,000,
but also the suburb East Fremantle, with a population of
4000. The latter furnished one-seventh of the capital, while
Fremantle proper furnished the remainder. The road was
opened Oct. 30 of last year. Previous to this time cabs were
the only means of transit and gas the only method of lighting.

The contract for the construction of the entire system was
secured by the firm of Noyes Brothers on a commission basis,
for which they were to find the capital, design, buy the neces-
sary material, supervise and control the construction on be-
half of the Tramway Board. The necessary powers for bor-
rowing up to £100,000 by the municipalities on debenture
stock was incorporated in the act incorporating the Board.
The work is now successfully completed, and although the
contract time does not elapse for two menths more, some sec-
tions have heen working since Octoler last.

only

POWER HOUSE

The power house is a substantial brick building, located at
the South Mole, on the edge of the harbor, and alongside
the railway. At one end of the building is located a small
iron building, in which the battery is housed. The main
building is divided by a brick wall into an engine room, 87
ft. long by 34 ft. wide, and a boiler room, 87 ft. long by 45 ft.
wide; the engine room floor is some 6 ft. higher than the boil-
er room, which allows for the carrying of exhaust pipes, and
also connecting cables underneath the main floor.

The boiler room has installed in it at present four boilers,
in two batteries of two boilers each, and additional room for
two more boilers of the same capacity. The boilers are of the
Babcock & Wilcox manufacture, each having a heating sur-
face of 1426 sq. ft., and grate area of 28 sq. ft. They are
designed for 160-1bs. working pressure, and up to 150 degs.

\ e

BOILER ROOM IN FREMANTLE MUNICIPAL TRAMWAYS POWER HOUSE

superheat. Each boiler has a water drum, 3 ft. 6 ins. in
diameter, and 24 ft. long, and nine rows of 4-in. Manness-
mann cold drawn steel tubes, the superheater of mild steel
tubes is located underneath the rear part of the water drums,
as is the usual practice with this type of boiler. The two feed
pumps are \\'orthiugton duplex, ha\'ing steam ¢ylinder, 6 ins,
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in diameter, water cylinder 3% ins. in diameter, with 6-in.
stroke; they are of the usual standard brass-fitted pattern of
this maker.

A Guttmann water softener, having a capacity of 300 gal-
lons per hour, is located in the boiler room. Exhaust steam
from the feed pump is utilized to heat the water in the water
softener for precipitating the impurities, soda ash being used
as the reducing agent; this was essential on account of the
very hard nature of the local water. In the main flue is lo-
cated a Green economizer, divided in two sections of g6 tubes
each, arranged in eight rows of 12 tubes, each being 9 ft.
long by 4% ins. in diameter. The scrapers are driven by a
2-hp motor geared down, and located on top of the econ-
omizer chamber.

The condenser system consists of a Worthington surface
condenser, 12 ft. long by 2 ft. 7 ins. wide, by 4 ft. 8 ins. high.
The area of the cooling surface is 1400 sq. ft. The air pump,
by the same maker, is vertical, three-throw, single acting, and
is driven by a 500-volt Westinghouse shunt-wound variable-
speed motor. The circulating pump in this case is of the
centrifugal type, driven likewise by a 50o-volt shunt-wound
variable-speed motor. The piping for the inlet and dis-
charge of the circulating pump is carried in a brick tunnel
under the buildings directly to the sea. This latter construc-
tion permits of the suction pipes being readily inspected, and
also eliminated a long discharge pipe, besides allowing for a
handy drain from the boiler robm.

The generators are four in number, two being d c
machines for the tramways, and two a. c. machines for light-
ing, each being direct connected to English high-speed en-
gines. The d. c. generators are each 150 kw, 550 volts, 430 1. p.
m., compound wound ; while the a. c. generators are each 150
kw, 2200 volts, two-phase, 50 cycles, 428 r. p. m. The exciters
are mounted directly on an extension of the main bed plate
with their armatures mounted on the main shaft. These gen-
erators have revolving fields and stationary armatures, and

ENGINE ROOM IN POWER HOUSE OF THE FREMANTLE MUNICIPAL TRAMWAYS

were manufactured by the British Westinghouse Electrical &
Manufacturing Company. The four engines driving these
generators are all similar, with the exception of the slight
difference of speed. They are of the Belliss & Morcom high-
speed vertical compound type, taking steam at 150 lbs. pres-
sure, with 100 degs F. superheat, and running with a 24-in.
vacuum. They are guaranteed to give 265 bhp, with a con-
sumption not exceeding 22 lbs. steam per kw at full load ; and
at half load 23.4 Ibs. They have a central valve, are entirely
enclosed, having forced lybrication; an enclosed governor on
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the end of the engine shaft, which works directly by a series
of levers on the inlet valve, provides close and sufficient regu-
lation. The engines have given splendid satisfaction during
their operation, and are very economical in all-day service.
The d. c. switchboard consists altogether of five panels of
the best Italian marble, arranged as follows: Two generator
panels, on each of which is mounted one two-pole circuit

THE DIRECT-CURRENT SWITCHBOARD

breaker, one ammeter, one lamp, one main two-pole switch
and rheostat on the bottom panel, one battery panel, having
circuit breaker, one differential ammeter, and one differential
voltmeter, also the necessary main switches for putting the
battery either to the feeders or cutting it out entirely. The
two feeder panels have been arranged for supplying two feed-
ers on cach panel with the usual meters and switches. The
board is also fitted with a main voltmeter, ammeter, and
Thomson recording wattmeter.

The a. c. switchboard is entirely sep-
arate from the d. c. board, and consists
of six panels of the best Italian marble.
There are two generator panels, with oil-
break switches. FEach panel has two am-
meters, and recording and integrating
wattmeters, with the usual ground detec-
tor. In front of each panel are pedestals
on which are mounted the field switches
and the handles which control the resist-
ances 1n the fields of the exciter and main
generators. Three of the feeder panels
are the same, with the exception of the
Stillwell regulators; cach feeder panel is
arranged with two single-phase, double-
throw oil-break switches and an ammeter
m each phase. There are four Stillwell
regulators on the board for controlling
the same number of single-phase feeder
circuits. The arc panel is fitted up for
one series a. c¢. arc circuit with a
double-throw o1l switch and ammeter; there are also three

plug switches for shert circuiting or opening the secondary
of the balanced regulating arc transformer, which is located
in the basement. Both the boards have a very neat appear-
ance, and add materially to the beauty of the engine room.
This switchboard was made by the generator builder.

An automatic reversible booster set has been installed for
charging the battery of 265 Tudor cells. The booster consists
of a goo-volt shunt-wound motor, with its armature pressed
on the same shaft as that which carries the armatures of the
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booster and exciter. The booster is of the differential multi-
polar type, with a capacity of 150 amps. at 150 volts. The
exciter furnishes the current for the shunt fields of the booster
and carries the main current in its series-field winding, while
its shunt is separately excited. The battery consists of 205
cells of the German Tudor type, as manufactured by the Ac-
cumulatorenfabrik Aktiengesellschaft. The battery has a ca-
pacity of 296 amps. at the one-hour rating, and a charging

BATTERY ROOM OF THE FREMANTLE TRAMWAYS SYSTEM
rate of 144 amps. Each cell has eight positive and nine nega-
tive plates. The battery is laid out in six rows of cells, two
rows being placed back to back.
THE PERMANENT WAY

The total length of permanent way laid consists of 7.1875
miles of single-track lines, that is, running track in macad-
amized road 6.1 miles; running track in
wood blocking, .37 mile; and sidings,
passing stations, car house, etc., .71
mile. The gage is 3 ft. 6 ins., this being
exclusively the practice in this State, both
for the State Railways, and also with the
tramways at Perth and Kalgoorlie. There
are four different routes, with a loop in
the central part of the city. The con-
struction 1s single track throughout, with
passing stations suitably placed. The
lengths of the routes, from the center of
the city, are as follows: East I'remantle,
1.80 miles; South Fremantle, 1.48 miles;
Marmion Street, 1.24 miles; Beacons-
field, 1.61 miles. This latter route runs
.41 mile over the Marion Strcet route;
central portion of city, .78 mile. On ail
these routes the tracks are placed on one
side of the roadway in such a manner that
when duplicated, if required, the track
will be central, with the exception of
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4% ins. deep, were spaced 2 ft. 6 ins. apart on a 4-in. bed
of 2-in. ballast. This ballast is what is called locally “Cap-
stone,” or weather hardened surface sand stone. It is very
hard and has proved to make a splendid road bed. Blue
stone would have cost double the amount, without bettering
the class of construction to any marked extent.

Each rail joint is bonded with two No. cooo B. & S. Chi-
cago bonds, 3 ft. long, and every other rail is cross bonded
with No. oo B. & S. tinned cross bonds, applied to the rails
by the Brown plastic alloy method, with bolted heads. All
special work is well bonded, and special long bonds carried
around the work. The fish plates are 2 ft. 7 ins. long, of mild
steel, and secured by six 1-in. bolts, with spring washers, the
five tie rods for each 4o-ft. rail of the macadamized road are
of mild steel, 34 in. in diameter, and threaded for 5 ins. on
each end. The tie rods in the wood-block construction are
flat, with the exception of the ends.

After the rails, sleepers, bonds, etc., had been placed in
position and the capstone ballast filled in to a couple of inches
above the rails, the whole was rolled by an 18-ton roller,
and is afterward packed under the head and guard of
rails. This top was then sprinkled with tar and coyered with
2 ins. to 214 ins. of tarred 34-in. ironite, which is broken slag
that has been slowly cooled. On top of this was placed a
small amount of tarred screenings, then dusted and again
rolled with the steam roller. The result has been a remark-
ably good road, at a minimum amount of cost for this country.

Part of High and Cliff Streets was paved with wood
blocks previous to the putting down of the tram tracks, and
the wood blocks were but 6 ins. deep, resting on a concrete
bed, 8 ins. thick. The rails being 615 ins. deep, it was neces-
sary on removing the blocks for putting down the rails to
chip a groove in the concrete, from I in. to 114 ins. deep, for
laying the rails and allowing for a fresh bedding of concrete.
These were anchored at every joint by an inverted piece of

High Street and Market Street, which are
too narrow for double track. The rails
are 92 lbs. per yard, 6% ins. deep, of
the grooved-girder type, with 614-in. base
for the straicht track, and 93 lbs. per yard, of the same type,
for curves.

The type of construction of the permanent way of the
macadamized roads was carried out on the usual lines. The
street was excavated to a depth of 15 ins., and Jarrah (Wes-
tralian hardwood) ties, 6 ft. 6 ins. long x 9 ins. wide, by

CONDENSER PIT, SHOWING SURFACE CUNDENSER, AND ECONOMIZER IN THE

BACKGROUND

old tram rail, being bolted to each rail and buried in the con-
crete. On curves and special work the anchors took the
form of ties of the standard type, being buried in the
bed with the rail secured to them by screws. The special
work was also made by the Lorain Steel Company, and was
fitted up and marked at the works before being sent out.
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OVERHEAD CONSTRUCTION

For the central part of the city about a mile of Manness-
mann steel span and anchor poles was put in. The poles are 28
ft. long, 7 ins. external diameter at base, and 3 ins. at the top
for the former, and 29 ft. long, 8 ins. external diameter at
base, and 334 ins. at the top for the latter. These poles are of
weldless tubular steel, and have three different reductions in
diameter for each pole, with ornamental collars, caps, etc.
Some of the tramway poles also carry wires and arc lamps
for the lighting, and where this occurs the poles are slightly
larger, with the necessary arms for carrying the cables and
lamps. The wooden span and anchor poles are Jarrah wood,
29 ft. long, and 10 ins. base, by 7 ins. top for the span poles,
and for the anchor, 29 ft. long, by 12 ins. in diameter at base,
and g ins. diameter at top. They were all adzed and trimmed
up, and an ornamental cast-iron cap placed on top, which
not only improves their appearance but also protects the pole
from splitting, an inherent defect of Jarrah when exposed to
weather. All the poles are put in the ground to a depth of 6
ft., concrete being used with the steel and wooden anchor
poles.

The trolley wire is No. ooo B. & S. gage hard drawn cir-
cular copper wire. The span wire is galvanized steel, com-
posed of seven strands No. 11 B. W. G. wire. The trolley
wire is put up in duplicate throughout, the distance between
the two wires being 6 ins. It is required by the local post office
officials that guard wires shall be placed over all trolley wires
where there are any telephone or telegraph wires. These
merely consist of two No. 10 B. & S. galvanized wires, carried
about 18 ins. above the trolley wire, and separated from each
other by about 2 ft. They are insulated from ground by
small button insulators, being interposed between main
guard wires and the poles. The feeders are four in number

CAR HOUSE AND GENERAL OFFICES OF THE FREMANTLE
MUNICIPAL TRAMWAYS

and are carried underground from the power house to the
car house, where they are brought up the poles and to their
various feeding points by aerial cables.

CAR HOUSE AND ROLLING STOCK

The car house, which is located on High Street, is a sub-
stantial two-story brick building, having a frontage on the
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street of 7o ft. and a depth of 151 ft. The ground floor is
entirely used for the storage of cars, rooms for motormen and
conductors, store, receiving office, and machine shop. There
are five tracks carried into the shed, one only runs a third of
the length of the building, the others being extended practi-
cally the full length of the building. The floors are made of

HALF-CLOSED, HALF-OPEN TYPE CAR USED IN FREMANTLE

granolithic, and suitable brick pits for inspecting and repairs
have been constructed. The first floor contains the board’s,
manager’s, and general offices.

The rolling stock consists of fourteen Brill combination
type cars, which differ from the standard California type, in-
asmuch as a partition between the motorman’s platform and
the open compartment is placed so that there is no passenger
seat on the motorman’s platform. This has proved most con-
venient, as it keeps the passengers away from the motorman.
The closed compartment of the caris 11 ft. 6 ins. over the end
panels, and is attractively finished in cherry, stained mahog-
any, and highly polished. The ceilings are of decorated bird’s-
eye maple. The cars are 28 ft. 4 ins. over the crown pieces,
and 8 ft. 5 ins. from end panels of closed compartment over
crown pieces. The width over sills is 7 ft. ¥4 1ns. in the
closed compartment, and 6 ft. 113/ ins. in the open compart-
ment. The width over the posts is 8 ft. 4 ins. in the closed
and 7 ft. 10 ins. in the open sections. Thirty-six passengers
may be comfortably seated. The long dropped platforms are
supported without strain to the body by angle irons, with the
upper flange under the sills of the body and offset pro-
longed to carry the platform, a cantilever arrangement, which
adds greatly to the strength of the car. A detailed descrip--
tion of this type was published on page 844 of the May 6,
1905, issue of the STREET RAILWAY JOURNAL.

Each car is equipped with two British Westinghouse No. So
motors, having a continuous capacity of 34 amps. at 300 volts,
temperature not to exceed under these conditions 75 degrees
C. The controllers are by the same maker, type No.
They are also arranged for the control of the magnetic
brakes, which have been installed on each car. The control-
ler is large and has ample capacity for the work. The mag-
netic brakes are of the Newell track type, taking current
from the motors when braking, and the solenoids also con-
trol the wheel brakes by a series of levers. They have been
so successful that the State Public Works Department has
not required the Tramway Board to place fenders on their
cars, as the other two companies in this State have to do.
These cars are without doubt the finest in Australia, as the
design is extremely suitable for the Australian climate. The
weather, even in the winter, is not cold, and in the summer
the cars should be as open as possible, but protection from
the dust is also required. The side curtains of thece cars,
however, quite meet the case, and the general public opinion

210.
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is that they could not be Dbetter for the local conditions.
Smoking is allowed in either end of the open compartment,
but not in the closed compartment of any car.

The sprinkler car is the standard Brill type, with double-
head sprinklers at both ends. The capacity is 2500 gallons.

TRAMWAY FARES AND TICKETS
The fares on the tramways are as follows: 3d. (6 cents) cash
is charged from any part of the city to the termini of any line,
but twelve tickets for the same journey are sold for 214 shil-
lings (6o cents), and can be obtained from any conductor;
workman’s tickets are sold for 3d. cash each, and are good for
return, but may be used only during certain hours; school
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shift. On making trips with these tickets they are given a
check on the car called an “On Service” check. This latter
method is followed for the reason that every passenger in the
car must have a check ticket when the inspector goes through
for the purpose of inspecting the different tickets.

With the exception of the adult tickets, the samples of
tickets reproduced are only temporary ones. The workman's
and school tickets will be blocked similar to the adult ticket.

The tramways and lighting systems have now been in opera-
tion for some months, and the engineers, Noyes Brothers, are
about to turn the undertaking over to the Tramway Board,
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GROUPS OF DIFFERENT FORMS OF FARE TICKETS AND TRANSFER USED ON THE FREMANTLE TRAMWAYS

children, between the ages of 12 years and 20 years, 3d. cash
with return, good only during certain hours; children be-
tween the ages of 3 vears and 12 years, on any line, 1d. cash;
on what is called the city loop, from the Town Hall on High
Street, and the City Markets on South Terrace, to termini in
the business part of the city, 1d. cash. Specimens of several
tickets are reproduced in the accompanying cuts. Transfers
are issued at all connecting lines.

The method of collecting fares is based on the check-ticket
system. Every passenger has a check given him in exchange
for his fare. These are different in color and marking for
each different fare collected, and the checks are supposed to
be destroyed by the passenger on leaving the car. With good
inspection and checking the method works most satisfactorily,
and seems the most approved scheme of collecting fares in
Australia.

The check for transfer is issued by the conductor on receipt
of duly punched transfer from some other line. The transfer
itself is somewhat different from the ordinary transfer, inas-
much as the date is not stamped, but a place allowed for
punching the same. The transfer points being very few, and
the number transferred not being very large, it was a saving
in time and labor not to have them dated.

For motormen and conductors, the “On Service” ticket
shown is issued to them weekly, the number being the number
of trips they will have to make into the car house to take

after having demonstrated the entire success of the whole
scheme. The engineer at present in charge of the construc-
tion and operation is I. A. McCarty, of the contracting firm.
e

The report of the Anglo-Argentine Tramways Company
for 1905 shows a heavy increase in earnings, but this is
mainly due to the fact of the inclusion for the first time of
the system of the City of Buenos Ayres Company. A com-
parison with the report for 1904 would, therefore, be illusory
and even a comparison of the results of the City of Buenos
Ayres Company a year ago would be unsatisfactory, as the
lines of that undertaking are now in process of being con-
verted to electric traction. The gross earnings of £720,500
are, however, a very gratifying achievement, though on the
mileage run receipts are a trifle less and expenses a trifle
more. The number of passengers carried was nearly 82,500.-
000. The net revenue amounts to £255,600, and as the annual
income payable to the City of Buenos Ayres Company rep-

resents its share of the distributable earnings of the lines, the~

surplus remaining for the Anglo-Argentine proprietors admits
of the holders of the common stock receiving a dividend of 8
per cent, as heretofore. The amount carried to reserve is
£20,000, as against £10,000, but whereas last time £25.,000 was
placed to the renewals fund. nothing is transferred in this re-
port. The balance forward, however, is increased from £5,900
to £10,200.
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NEW ENGLAND STREET RAILWAY CLUB

The April meeting of the New England Street Railway
Club was held in Boston, at the American House, on the
evening of April 26, President Winsor being in the chair.
The speaker of the occasion was John S. Schumaker, of the
Farrell Foundry Company, Ansonia, Conn., his subject being
“Tuel and Boiler Furnaces.” An abstract follows:

The handling of fuel and the design of boiler furnaces have
a marked influence upon the economy of a plant. The im-
portant consideration in the choice of fuels is not so much a
question of the number of heat units which are contained in

a given quantity of fuel as the number which can be utilized _

per dollar paid. This is true of the boiler furnaces in general
use to-day. In an internally-fired tubular, a return tubular, or
a vertical-tubular boiler, or some of the water-tube boilers
as ordinarily set, great concessions have been made in the de-
sign in order to maintain a furnace temperature of 3000 degs.
. In such a furnace, when a shovelful of soft coal is thrown
upon a bed of hot fuel, the volatile matter is quickly distilled,
some of it before the coal lands, and if the atoms of hydrogen
and carbon thus distilled do not immediately find their quota
of oxygen, there is small chance that they will while within
the sphere of our influence.

Flaming should cease before any abstraction of heat by the
boiler proper takes place. Much may be effected in this re-
spect by reducing the velocity of the gases through the boiler.
Flame in the last pass of the gases in a water-tube boiler is the
result of burning soft coal with too much draft, and it is in
no sense beneficial. Any attempt to use the tubes of a fire
tube or the tube spaces of a water-tube boiler for a combus-
tion chamber results in inefficiency. Combustion and the
transmission of heat cannot go on at the same time and the
same place with economy. The 100 or 150 per cent excess of
air over that theoretically required to effect the combustion of
the fuel will not compensate for the lack of even distribution
of the oxygen in the furnace, but will act as a heat insulation
in the fire tubes and tube spaces, to permit combustion to go
on. Something must come between the unconsumed gases
and the cold tubes, or the combustion will never be completed.
This is why a soft coal, with 20 per cent of volatile matter, or
so0, is not the best fuel for many boilers. When the time and
place for combustion are a minimum, hard coal is the more
desirable, from the standpoint of heat-unit economy. No
large quantities of combustible gases are quickly distilled with
cach firing of the hard coal to be swept into the heating space
hefore a sufficient time has elapsed for combusiton.

The percentage of moisture in coal seldoimn receives proper
attention. The percentage of ash is often considercd of grave
importance, but in a recent case, in a change from coal con-
taining 6.15 per cent ash to one containing §.23 per cent ash,
the moisture increased from 1.28 per cent to 3.62 per cent.
The ash is inert, but the moisture takes away the heat units
necessary to evaporate 1t and is discharged into the uptake
as a gas with over twice the specific heat of nitrogen. Mois-
ture also makes it necessary to increase the velocity of thc
gases through the furnace and boiler, which is objectionable.
A furnace should be something other than a place into which
coal is poked. Down-draft furnaces have helped in some
cases, but often the furnace is inadequate and the air is ex-
cessive in quantity. The velocity of the gases is determined
by the draft, which overcomes a fixed resistance, except for
the variations in the thickness of the fuel on the grates. The
draft is made strong enough to pass 200 per cent of the air
necessary for the combustion of the fuel through the boiler
and furnace, overcoming the combined resistances.

With induced draft, either by fan or chimney, this means
that just abowve the fuel with a bed 12 ins. to 14 ins. thick, we

STREET RAILWAY JOURNAL.

il

have a vacuum equal to from .75 in. to 1 in. of water, with a
total draft of from 1 in. to 1.5 in. of water. As soon as the fire

doors are opened to add fuel there is a strong inrush of air,

so that natural draft, with a hand-fired grate, does not help
in reducing the velocity of the gases. .

Forced draft by steam jet has very little in its favor. The
steam can in no case give up more heat by association than it
has taken for its dissociation, and although association may
follow dissociation, making a closed cycle, netting 100 per cent
in itself, there is still a net loss through the furnace. An
additional weight of gases has to be added to the gases norm-
ally voided by the chimney in order to move the steam vapor,
amounting in weight from 314 per cent to 12 per cent of the
steam output. Another ill effect of the steam jet is the
abrupt and local change of temperature in the furnace, which
allows no graduated range. Ideal draft conditions can be
produced with forced fan draft.

The higher the temperature the more quickly does combus-
tion take place, and the more nearly the chemical proportions
approached the best, the more rapid will be the burning of the
fuel. A perfect chemical mixture of carbonic oxide and air
will require from .o4 sec. to .oy sec. to become carbonic
acid upon ignition per cubic foot of gas. This is too short a
time for the boiler furnace, through which the gases pass at
a rate of from 20 ft. to 50 ft. per second. It is very important
to reducc the amount of air close to that theoretically re-
quired for the combustion of the fuel, for the excess of air
frequently takes away 15 per cent of the total heat value.

With a proper arrangement of forced draft the fan can
be gaged so as to deliver just about enough air for combus-
tion, and at a pressure capable of penetrating the bed of the
fuel, leaving the balance of the draft sufficient to carry the
product of the furnace through the Dboiler and flues. The
latter draft should show less than .05 in. just above the bed of
fuel. The firing doors can then be opened as frequently as
necessary for the addition of fuel, or for attending a fire. As
far as possible fuel must be added in such a manner that the
percentage of volatile matter is kept as low and as uniform as
possible. This will give an air rate practically uniform and
will best be accomplished by adding small quantities of coal
frequently, spread uniformly over the fire. The best gas mix-
ing is accomplished just above the fire, and as one goes higher
up in the furnace there is the greater tendency for the gases
to stratify. With the furnace and draft conditions as outlined
it is probable that 93 per cent of the plants operated can in-
crease their efficicncy from 10 per cent to 15 per cent, while
doing from 8o per cent to 125 per cent of their rating.
The chief difficulty of the mechanical stoker is its inability
to meet the demands upon it, by reason of the erratic burn-
ing of fuel, and it is not, in practice, the automatic machine it
is expected to be.

To sum up, the three prime factors bearing upon the eco-
nomical burning of fuel are: First, a boiler furnace that is a
furnace; second, the proper maintenance of the fuel burning;
third, the proper air through the furnace for the particular
conditions of the individual plant. The greatest of these
factors is the air rate. It is well worth while to attempt to
operate the boilers with due regard to the plant’s load factor.

Mr. Schumaker concluded by forecasting the characteris-
tics of the boiler furnace of the not distant future, basing his
opinion upon a comprehensive consideration of all the factors
entering into the generation of power from fuel, including ex-
tensive experiments conducted by himself, with the assistance
of L. M. Glodell, under the auspices of Franklin Farrel. In
the light of these experiments the chimneyv will be eliminated,
and the entire furnace will be placed within the boiler proper,
subjecting the whole to boiler pressure. Mr. Schumaker has
already operated such a boiler and furnace at 8o Ibs. pressure.
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SOME FEATURES OF SHOP PRACTICE AT ST. JOSEPH, MO.

The shop practice of a company maintaining its cars in an
up-to-date manner usually contains many features of univer-
sal interest in the street railway field and the practice in the
shops of the St. Joseph Railway, Light, Heat & Power Com-
pany is no exception. Through the courtesy of General Man-
ager J. H. Van Brunt and the assistance of F. A. Dillman,
master mechanic of the system, it is possible to present here
several of the features of the practice in these shops.

A storage car house occupies the southeast corner of the
rectangular space taken up by the shops at Highland and St.
Joseph avenues. The machine and repair shop are on the west
side of the storage car house, the paint shop to the north, while
the carpenter and wood working shop is at the northwest
corner and between the paint and machine shops. Tracks
entering the repair shop continue on through the wood-work-
ing room and then by a right angle turn into the paint shop.
This arrangement permits cars brought in for repair to be car-
ried successively through the repair shop, the carpenter shop
and finally through the paint shop with the least amount of
movement. In the design of the shops special attention was
given the lighting arrangements. Skylights in all portions of
the roof admit light to every part of the shop.

Very little trouble is experienced with the electrical and
mechanical equipment of the cars,and this is largely due to the
frequent and rigid inspections to which they are subjected.
One armature winder rewinds and repairs all the armatures
and fields of all the cars on the system, there being a total of
177 cars. This number, however, includes summer bodies as
well as winter. There are required 77 cars, however, to oper-
ate the schedule. The repair work moreover is not sufficient
to keep the armature winder busy and he is compelled to
spend much of his time at other work.

Every ninety days cars are given a general inspection of
electrical apparatus, including circuit breakers, lightning ar-
resters and other parts often neglected. The motors are
opened and the armatures are dropped and blown out. Twice
each year the insides of the shells are painted with an elastic
insulating paint. This inspection is most rigid, and after a
car has been gone over everything is in first class order. At
the time the electrical inspection is made the trucks and the
car body are gone over thoroughly and all nuts and bolts are
tried. Controllers are gone over once a week. One man
spends all of his time on these alone.

A record of all the work done on cars is kept in the office.
Cards, one for each car, are inserted in a rack and upon these
are written the date of the changing of bearings, date of over-
hauling, and on the front of the card, where it is visible when
the cards are in the rack, is written the date at which the car
is to come into the shop for overhauling and inspection. The
system is comparatively simple, yet it serves its purpose.

CLEANING CARS

The clean appearance of the cars is due to the thorough
washing given them each week. Two men are engaged in
this work continually. The cars are placed over a section of
a track provided with a drain, and the outside of the body,
the trucks and the vestibules are washed with a hose. After-
wards they are scrubbed with a brush and are finally wiped off
with a chamois. The interior of the car also receives a good
cleaning at the same time. The floors are scrubbed, the win-
dows cleaned and all the woodwork is rubbed off with a
chamois. Two men are able to clean cars in this manner at
the rate of about ten a day.

The fact that the cars are kept well painted and varnished
makes the cleaning process easier. Cars are invariably put
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through the paint shop once each year, which is a rather fre-
quent interval when it is considered that the bodies are in ser-
vice but half a year. They are first taken in the wash room
and scrubbed thoroughly. After being inspected, the bodies
are put through the carpenter shop, where needed repairs are
made and are then taken into the paint shop. This shop con-
tains four tracks and has a capacity for twelve cars. One
mistake often made in the painting of cars is that proper time
is not allowed. The process is rushed and all coats are not
allowed to dry thoroughly before others are applied. In this
particular Mr. Dillman is most insistent. The ample capacity
of the shops, together with the fact that the cars are painted
during those periods of the year when the type of body is out
of service, offers no excuse for rushing the work. In their
yearly trip through the paint shop usually the exteriors of the
cars are simply touched up and varnished, the iron work

FIG. L—HYDRAULIC HOIST IN PIT

blacked off, the roofs and floors painted and the interior finish
varnished. On about one-third, however, the trucks are
painted in addition. It is also the custom to burn off and
repaint completely about fifteen cars per year. The facilities
offered for doing the work in the paint shop, together with the
fact that the work is carried out in a systematic manner,
makes the labor cost comparatively small. The average cost
of labor for overhauling one lot of sixty-nine cars was $10.44
per car. Of these forty-nine were scrubbed, touched up, varn-
ished, blacked off, had their roofs and floors painted and were
oiled inside. The remainder had their trucks painted in addi-
tion.

The truck repair shop contains several devices for facilitat-
ing work that are of special interest. In Fig. 1 is shown a
hydraulic jack installed in the pit, which is of great conven-
ience in changing motors from one truck to another and in
raising car bodies. Two of these are installed in the shop,
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The cylinder of each of them is an 8-in. wrought iron pipe
upon which top and bottom heads are bolted by six rods ex-
tending the full length of the pipe along the outside. A
leather-packed piston head is fitted to a 214-in. piston rod.
The upper end of the rod terminates in a flat head. In the
illustration a wood platform is shown fitted over the head for
handling motors. Four guides, at the sides of the pit, keep
the top to the platform level. The piston is raised by ad-
mitting water from the city mains un-
‘derneath it. Both the inlet and dis-
charge are controlled by ordinary globe
valves. An additional pipe leading from
the cylinder near the top carries away
the water leaking past the piston. When
car bodies are hoisted the wood table
is removed and the piston is made to
lift directly against the sill.

Some of the later motors are fitted
with bearings adapted to oil lubrication.
All of the older ones provided with
grease boxes are now lubricated with
oil by means of the box shown in Fig.
2. The illustration shows an oil box
fitted in the grease box of a GE 8oo
motor. Another oil box is shown rest-
ing on the motor. The lug at the bottom
fits into the oblong hole in the bearing shell and thereby as-
sists the dowel pin to hold the shell in position. Through the
center of the box a 17-64-in. hole is drilled. A rod 4 in. in
diameter is inserted in this. When the box is in position the
lowed end of this rod extends through the box and rests light-
ly on the shaft or axle. The upper end extends through the
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axle as well as-the armature bearings. The oil boxes are filled
every third day, and other than this they require practically
no attention. On a test, a car fitted with this oil box ran 1246
miles on three pints of oil. This included all the oil used on
four armature and four motor axle bearings.

A pressure far beyond the rated capacity of the hydraulic
wheel press is often required to remove wheels from axles.
On one occasion the wheel press was damaged. To prevent
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F1G. 2—GREASE BOX WITH OIL CUP INSIDE; ALSO SECTION OF OIL CUP

further injury to the press, it is now the practice to bore the
hubs and crack them by a blow with a sledge hammer. Fig. 3
shows a device for drilling the hubs, which consists simply
of a shaft carrying a drill chuck and supported in a wood
frame. Power is obtained #rom a bolt machine near by. The
pulley is keyed to the shaft and the feed screw on the end
moves forward the pulley as well
as the shaft and drill chuck. The
face of the pulley is sufficiently
broad to allow considerable move-
ment. Hinged arms with hooks
to catch behind the flanges of the
wheel are bolted to each side of
the wood frame and these hold the
wheel in position when pressure is
applied on the drill. After a 15-
16-in. hole is drilled, a sharp blow
with a sledge cracks the hub and
the wheel is easily removed.

A great deal of trouble has been
experienced by the burning of the
controller cylinders under some of
the segments and this burning is
often so severe that a new seg-
ment cannot be attached to the old
base. Fig. 4 shows a burned con-
troller. It may be seen that quite
a portion of the segment base is
burned away. The illustration also

FIG. 3.—MACHINE FOR DRILLCING THE HUBS OF CAST-IRON WHEELS

center of the box almost to the top. The box is filled two-
thirds full with tightly packed wool waste, and on top of this
Galena car oil is poured. The féeding takes place through
the 1-64-in. clearance between the rod and the hole through
the bottom. The slight scraping or chattering movement of
the rod, due to its resting on the shaft, no doubt assists in the
feeding, and because of the absence of this movement the
feeding is practically stopped when the car is not in motion.
All the armature bearings are fitted with this box, the motor

shows a controller repaired by
means of a brass base casting sim-
ilar to the one shown resting
on the star wheels of the controllers. When a cylin-
der is to be repaired the burned segment base is turned
down flush with the barrel of the cylinder and the brass cast-
ing is finished to fit. By means of screws the casting is
clamped over the cylinder and the copper segments are then
attached in the usual manner. This method of repairing con-
trollers has been the means of putting in good condition many
cylinders which would otherwise be useless.

A convenient platform for working on the eaves and roofs
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of cars is used in the carpenter shop. This is shown in Fig. 5.
It is suspended to the roof high enough above the floor so
that it does not cause inconvenience to those working be-
neath. In the same illustration is shown a summer body
which is being fitted with a new floor framing. Trouble has
been experienced by cars drooping down at the ends. To
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THE NEW CLOSED CAR ADOPTED BY THE SCHENECTADY

RAILWAY COMPANY

The Schenectady Railway Company sometime ago placed
in service twelve closed cars, which in their design are be-
lieved to embody the most advanced practice for city
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FIG. 1.—PLAN OF SCHENECTADY CAR, SHOWING SEATING ARRANGEMENT, LOCATION OF HEATER, VESTIBULE AND MOTOR
COMPARTMENTS

prevent this the sill plates of the cars being repaired are given
a 4-in. camber, bowing down at the middle point. This cur-
vature is given them by swedging them while cold. After the
plates are drawn down on the sills and the car set on the

F1G. 4—A BURNED CONTROLLER AND A REPAIRED ONE,
WITH REPAIR CASTING

trucks, this amount of camber causes the cars to be slightly
bowed down in the middle, which permits the platforms to
droop slightly before the car is perfectly straight.
— ——

Mayor Weaver approved plans for the Philadelphia Rapid
Transit Company’s Market Street subway east of City Hall.
3uilding of the underground electric railway will be pushed,
and the company anticipates its operation within two years.

and suburban operation. They were built at the Kuhlman
works of the J. G. Brill Company, according to design and
specifications prepared by J. G. Baukat, formerly engineer
of the Schenectady Railway Company. A most 1n-
teresting feature of these cars is the novel brake-rigging ar-
rangement devised by Mr. Baukat, which permits the max-
imum number of braking combinations possible on double-
truck cars using power and hand-brakes. This rigging will
be described hereafter in detail.

F1G. 5—ELEVATED PLATFORMS IN CARPENTER SHOP,
ST. JOSEPH, MO,

The body of each of these cars is 33 ft. 6 ins. long, divided
into a passenger compartment 20 ft. 1% ins. long
and a smoking compartment 12 ft. 114 ins. long. The
length over the bumper sills is 42 ft. 8 ins.; and the length
over the bonnets, 42 ft. 1124 ins. The width of the bottom
of the car over the panels and over the posts is 8 ft. 54 ins.;
the width over the drip rails, 8 ft. 8 ins.; height from the
floor to the ceiling, 8 ft. 6 ins.; height of the doorways,
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approximately, 6 ft. and 6 ft. 6 ins.; height from the bottom
of the sills to the top of the trolley board, 9 ft. 7 ins. The
seats, which were furnished by the Hale & Kilburn Man-
ufacturing Company, are made up of eighteen cross-seats,
and three longitudinal ones near the motorman’s cabs, giving
a total seating capacity of forty-two.

Each side sill is built up of one 7-in. channel,one 7-in.x3%5-
in, angle, one 34-in. x 24-in. steel truss plate with Georgia pine
filling strips. The center sill, eye-beams and all cross sills
and braces for the entire bottom framing, are also of steel
as shown on the plan. The flooring is of Georgia pitch pine,
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with the foot at each end bolted to the top rail. The roof
is painted with thick white lead, and all the nail holes, screw
holes and joints are puttied and covered with No. 8 cotton
duck laid in white lead and covered with three coats.

The dasher steel is of No. 12 B. & S. gage, one piece on
the side and one piece on the front. The step openings are
enclosed with doors of the standard steam road type. The
step openings are closed by a trap door furnished
by the O. M. Edwards Company, of Syracuse, N. Y. The
treads are of second-growth white ash 114-in. thick, faced
with 1 in. of half-round iron, secured to malleable iron hang-
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FIG. 2—PART HORIZONTAL SECTION OF THE SCHENECTADY CAR

3% ins. wide by 74 ins. thick, is secured to the sills with flat-
head screws, and has four trap doors for securing access to
the motors. There are two steel bolsters and four chafing
irons per car in addition to steel bumpers, consisting of 6 in.
channel beams. The doors and side posts are of white ash
tenoned, leaded and secured by strap bolts. The body fram-
ing, such as center rib rails, window rails and belts, side and
corner posts, drip and guard rails, letter boards, side and end
ribs are of white oak secured with pins and with all tenons or
inter-locks leaded.

The roof frame is of white ash, and the roof is strengthened
with concealed $4-in. steel rafters. The latter are so placed as
to receive the strain of the trolley apparatus to the best ad-
tage, and are forged to the shape of the roof in a solid piece

ers, and provided with a back fender or riser which prevents
the passenger’s foot from slipping through. The treads are
covered with strips of non-slipping metal. A motorman’s step
is placed in the right hand diagonal corner of the guard
rail, and another on the corner posts and suitable step on
landing on the deck.

The car interior is of a dull mahogany or wax finish in
natural wood, and inlaid. All fancy carving and panel work
has been omitted, and no stain is used. In applying this
finish, there were used one coat of range shellac, two coats
of rubbing varnish, and one coat of finishing varnish rubbed
to a dull polish. Each car is heated by a Franklin hot water
heater, which is enclosed by a removable partition provided
with a door and lock. This partition is finished to cor-
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respond with the interior of the rest of the car. It is bolted
to the main car body with brass angles on to brass plates,
the latter being screwed on to the side of the car.

The two vestibules are furnished with three lights each,
while there are eleven windows on each side of the car fitted
with double thickness American plate glass—all side sashes
are fitted with the O. M. Edwards balance sash. The upper
sash are stationary. All of the side windows are provided with
curtains, and those in the motorman’s cab (including the glass
door) are arranged to enable the motorman to shut off all
light from the passenger compartment. All curtains are of
double-coated Pantasote, mounted on 1-in. rollers and fitted
with the No. 86 Forsyth fixtures, made by the Curtain Supply
Company, of Chicago, Il

The ventilator sash is pivoted in the center, and is arranged
to have two ventilators manipulated by one ventilator opener.
There are eight ventilators in the smoking compartment,
Over each of the Holo-
phane globes there are ventilator openings, as in steam rail-
road cars. This arrangement is shown in Fig. 2.

IMlumination is provided through five 12-in. Holophane

and twelve in the other section.

globes in the car proper, and one 6-in. globe in each vesti-

L - = =
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They are equipped with 36-in. diameter Taylor fused steel-
tired wheels, and carrying GE-74 motors geared for a speed
of 40 miles an hour. The air brake equipment is of the
Christensen straight air type, as made by the National Elec-
tric Company, of Milwaukee, Wis.

The brake-rigging of these cars possesses some very in-
teresting features, and, therefore, its construction will be
discussed in detail. The first feature to be noted in the ac-
companying Fig. 3, is, that should the inside pull-rods G
or H, which form a part of the power-braking arrangement,
break, it is still possible to use the brake-rods belonging to
the hand-brake system. Thus, the air and hand-brakes oper-
ate independently. Assuming that it is desired to set the
brakes from the No. 1 end of the car, the brake wheel in the
corresponding vestibule is applied until it has taken up the 8
ft. of chain, which in turn pulls the floating lever A. The
latter then pulls over the rod E in the direction indicated
by the arrow, and since this rod E is attached to a pair
of brake-shoe levers, the brake-shoes on truck No. 1 are
set up. After the first set of shoes have been applied, the
lever A will pull the longer rod D, which in turn will act
on fixed lever B until the pulling over of rod F causes its cor-
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FIG. 3.—DIAGRAM SHOWING ARRANGEMENT OF BRAKE RIGGING

bule. The bottom of every one of these globes has a hole
for ventilation, and is suspended by a brass ring, which is
properly hinged and held to a frame mounted on a wooden
block, and designed to correspond in finish to the wire
moldings. All of the car wiring, which is laid out for Type-
M control, consists of asbestos-covered cable, and each wire
is separately concealed in iron-pipe under the car, using
special design fittings for bends and bell mouth with rubber
bushings in same where wire leaves iron pipe. Wherever a
wire is carried through a partition of the floor, it is protected
with a circular loom or soft rubber bushing.

Special attention was given to the subject of car painting,
and the following represents the order in which each coat
was applied at intervals of 48 hours; (1) one coat of oil
and lead priming; (2) application of white lead putty; (3)
three coats of lead; (4) three coats of rough stuff; (5)
scoured to a surface; (6) one coat of ground color; (7) two
coats of color; (8) two coats of wearing body varnish. The
underside of the car bottom frame has two coats of lead
paint mixed with oil, and the underside of the roof-board
received one coat of boiled oil before the head lining was
put up.

Each car is mounted on two Brill 27-E-1 trucks, somewhat
modified by Mr. Baukat, using a steel bolster, Taylor brake
hanger, truss plates against the bolster, and a special designed
adjusting bar for adjusting brake-shoes, instead of turn buckle.

Street Ry.Journal

responding brake-shoe levers to set the shoes on truck No. 2.
Of course, the same thing could be accomplished with the
hand-brake from the other end of the car as the mechanism
at both ends is exactly alike. It should also be noted that
if the long or through pull-rod D breaks, it is still possible
to set the breakers on No. I truck because lever A will pull
up against the strap shown on drawing, and then continue
to pull rod E over as before. Should the broken rod
happen’ to be the through lever C, it would still be possi-
ble to set the brakes on truck No. 2. Even if both through
levers and the small pull-rod at one end of the car were
broken, it would still be possible to brake the second truck
by signaling to the conductor at the rear of the car, and the
same thing is true should lever E or F break. It is apparent
from the foregoing that without any complex or expensive
construction, there has been secured by this design a great
degree of safety in a double-truck car using both power and
hand-brakes.
— e

In honor of the annual Mardi Gras celebration at New
Orleans, the New Orleans Railway & Electric Light Company
has recently published a handsome booklet, containing
views of some of the finest electric lighting decorations used
during the festival, and operated by power furnished by the
company.
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THIRD ANNUAL CONVENTION OF THE IOWA STREET
AND INTERURBAN RAILWAY ASSOCIATION-II

In the last issue of the STREET RAILWAY JOURNAL was pub-
lished an abstract of the first day’s proceedings of the third
annual convention of the Towa Street and Interurban Rail-
way Association, held at Des Moines, Ia., April 19 and 2o0.
The proceedings of the first day covered a paper on transfers
by John F. Ohmer, of Dayton, Ohio, one on bond and motor
testing by R. W. Conant, of Cambridge, Mass., and another
on the discipline of car service employees, by J. G. Huntoon,
of Davenport, Ia. Herewith is given an abstract of the
papers and discussion during the second day, Friday, April 20.

FRIDAY MORNING SESSION

The session Friday morning was opened by F. W. Hild,
who presented a paper on “The Adoption of Gasoline Motors
for Street and Interurban Service,” of which the following is

an abstract: /\\

THE GASOLINE CAR FOR INTERURBAN SERVICE

In view of the present widespread interest in steam railroad
circles in the self-contained power car as a means of meeting
the increasingly severe competition of the electric roads, it
may not be amiss to consider this type of car from the view
point of the electric railway engineer. That the large steam
roads have keenly felt the electric railway competition, has
long been known, and it is now particularly evidenced by
the various methods under consideration for meeting it. Thus
the Union Pacific has built at its’ Omaha shops a straight
gasoline car, wherein the power output of a gasoline engine
is mechanically transmitted to the car wheels. The Burling-
ton, some months ago, built at its Aurora shops, and for a
short time experimentally operated, a gasoline-electric car,
wherein the power output of the gasoline engine was trans-
mitted electrically to the wheels. The Delaware & Hudson!
has placed in operation a gasoline-electric car. The Lake
Shore is also trying such a type of car. The Ohio River &
Columbus Railway, according to the technical press, is experi-
menting with a steam-propelled car, which is to be a modern
edition of the old-time steam dummy. The press has de-
scribed the F. M. Hicks gasoline-electric car? for the St.
Joseph Valley Traction Company and, very recently, the
Strang car?, a gasoline-electric car which ran with its own
power from Philadelphia, where it was built, to Kansas City,
where it is to go into service on an interurban road in that
vicinity.

The writer has seen experimental outfits utilizing the auto-
mobile principle of carrying the motive power on the truck
frame. In one case, it was a high-pressure superheated steam
engine, with direct-chain transmission and with flash boiler,
kerosene or gasoline pan burner, radiating condenser, etc.,
all very much like the equipment of the well-known
“White” steam automobile. In another case, it was a four-
cylinder gasoline engine, with friction disc transmission, etc.,
similar to automobile equipment.

The independent motor car idea had its inception abroad
and much more work has been done in this direction in
France, Germany, and Great Britain than in this country.
The most conspicuous application of the idea is the steam
motor cars of the Great Western Railway, of Great Britain.*
This railway has in use a number of modernized steam dummy
cars using coal as fuel for steam generation. The preference

1See STREET RA1LWAY JoURNAL for Feb. 10, 1906.

2See STREET RATLWAY JouURrwnaAl for Apr. 8, 1905.

3See STREET RAtLwAYy JoUrRNAL for Mar, 3, 1906.
4See STREET RAILwAY JoUmNAL for Nov. 5, 1904.
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on the continent seems to be for the internal combustion
engine, and several experimental gasoline-engine cars
being tried. The Wurtemburg State Railway® is one of the
most aggressive of foreign roads in trying the independent
motor car. This railway has experimented with electric
storage-battery cars, with steam-motor cars of the Serpollet
type and gasoline cars of the Daimler-motor type. It is inter-
esting to note that the Wurtemburg State Railway put an in-
dependent gasoline-motor car into service in December, 1893,
something over twelve years ago.

There can be no doubt that most of the several types of self-
power-contained cars will find useful fields of application and
will become valuable auxiliaries to the standard forms of rail
transportation; but also, in the judgment of the writer, there
should be no doubt that these fields of application will be rela-
tively restricted and do not include such as are now served
by the usual electric system. The factors which have made
electric traction so successful in city, urban and interurban
service are many and varied, but those which enter into a
discussion involving a consideration of other types of motor
cars, are :—

(a) Reliability and simplicity.

(b) High-schedule speeds and high-train frequency.

(c) Cleanly and noiseless operation.

(d) Low cost of operation and of maintenance.

On the other hand, the self-powered cars enjoy two advan-
tages which are the sole reasons for the present interest in
this type of car. They are:—

(e) Absence of external power transmission circuits.

(f) Less initial investments.

It is the purpose of this paper briefly to investigate and

compare these several factors.

Apparently the greatest difficulty encountered hy the de-
signers of the gasoline cars, is the transmission of power
from the engine to the driving wheel. This is not surprising
in view of the fact that the internal combustion engine is
essentially a constant-speed motor, and that railway work
demands wide ranges of variable speeds. At the present
time, the favorite means appears to be the use of electricity,
indicating that the difficulties of direct mechanical transmis-
sion and variable-speed operation are so great as to warrant
the rather roundabout transmission involved by the addition
of generators, with or without batteries, and the standard
railway type motors and control. Indeed, it is claimed by the
promoters, that the efficiency of the gasoline-electric outfits
compares very favorably with any type of mechanical trans-
mission and, moreover, has the greater advantages of large
variations of speed, flexible driving, ease of control, and lesser
wear and tear. The acceleration and change of speed are
smooth, and without the jar or shock which is ever present
with any mechanical change-speed gear. This situation sug-
gests to electrical engineers the early discussions of series
vs. shunt motors for railway work. The designers of the
gasoline-electric cars, while fully agreed as to the method
of power application, nevertheless differ among themselves
on the important question of power supply. Some insist that
a storage battery is an indispensable adjunct, for the reason
that gasoline engines have low efficiencies at fractional loads,
and, furthermore, have practically no overload margin. The
battery, therefore, is needed to take care of the recurring
inevitable overloads. Others, however, prefer to use a much
larger generating unit, largely because of the saving in weight
and space, and the avoidance of acids and fumes.

The Union Pacific gasoline motor car No. I is the best
known of the straight gasoline cars, and while not much of
detail has been allowed to come to the public, the general

5See STREET RAILWAY JouRrNAL for Nov. 5, 1904,
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feat.:es of the car are, according to published reports: Car
body 36 ft. over ali; weight, 26 tons {0 29 tons; seating ca-
pacity, approximately 50; motive power, 100 hp (rated) gaso-
line engine.

(asoline motor car No. 2, of the Union Pacific Railway, is
considerably larger than car No. 1, and has several improve-
ments which were suggested by the tests made with car No. 1.
It is 55 ft. long, has two 4-wheel trucks, and seats 57 pas-
sengers. It is of the same general design as car No. 1, and is
of steel construction throughout. The car weighs 56,000 1bs.,
although it is expected that additional cars which are to be
built will not exceed 50,000 Ibs., as it was very difficult to
obtain proper material, and heavier parts were used than were
neccssary. The car is driven by a 100-hp, 6-cylinder gasoline
engine, designed especially for this purpose. It has a “make
and break” spark ignition, with a primary battery for starting
and a magneto for regular running service. The lever which
controls the metal clutch is operated by air, which is con-
trolled by a specially designed operating valve, by means of
which the car may be started at a slow speed and the engine
disconnected or thrown into high speed at will. The driving
wheels are 43 ins. in diameter; the other wheels are 34 ins.
All wheels are of rolled steel.

The car is ventilated by means of Cottier suction ventila-
tors. The circulating coils for cooling the gasoline engine
are so arranged that during cold weather the fresh air supply
for the passenger end of the car may be warmed by passing
over them. The car is lighted by acetylene gas, and the 25
panel lights are so arranged that while the lighting is very
brilliant, it is of a mild and diffused character, and not weari-
somc to the eye. The interior of the car is finished in antique
mahogany with a cream white ceiling and decorated in gold
and sepia. The car has been in use since Sept. 14, and is giv-
ing very satisfactory results. It accelerates rapidly and is
capable of developing a high speed. It was built at the Omaha
shops of thec Union Pacific Railroad, under the supervision of
\W. R. McKeen, Jr., superintendent of motive power, who
has invented and patented the important features of construc-

tion.
RELIABILITY

It probably needs no argument to show that the straight
electric car considered alone is far less complicated, and hence
far more reliable than any other form of motor car. The
straight electric has the minimum of moving parts, all of
which (excepting the brake mechanism, which are common
to all cars) are non-reciprocating, while all other types of
sclf-propelled cars have reciprocating mechanism, which in-
clude a great number of moving parts, more or less compli-
cated in adjustment. The greater simplicity and reliability of
the standard electric car is perfectly obvious in the fact that,
aside from the conductor or fare collector, but one attendant,
the motorman, is necessary for the car operation, whereas,
every type of independent railway motor car, so far as the
writer knows, requires an additional skilled mechanic to look
after the portable power plant. Of course, efforts are and
will be made to render the equipment so thoroughly automatic
as to permit the dispensation of this skilled mechanic. Far
be it from the writer's wish to infer that American inventive
ingenuity may not accomplish this, but a few healthy doubts
as to its early attainment are permissible when one remem-
bers the automokbile enthusiast who stated that he owned
a car for three years, of which he spent one year on it and the
other two under it. The annoyances which may attend the
use of a private vehicle may be tolerated by the owner, but
such annoyances would be prohibitive in a public utility like
a transportation system, therefore, the need of mimimizing
interruptions and delays will undoubtedly compel the reten-
tion of the extra attendant.
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But the question of reliability of the straight electric goes
beyond the car itself, and involves a consideration of power
generation and transmission. Power-generating machinery,
both steam and electric, has been brought to a very high order
of development, and in the hands of thoroughly competent
operators, the probability of interruption of power service
through failure of this machinery is extremely remote, par-
ticularly if the plant be provided with a judicious, yet reason-
able, reserve. There are plants in this country which have
operated for years without failing to deliver power, and it has
come to be understood that the engineer who fails to “keep
the busses hot” must have an exceptionally good excuse in
order to retain his job. The modern transmission circuit,
whether for alternating current or direct current, is of sturdy
construction, mechanically strong and reliable, so that the
percentage of failures due to all causes except the elements
is no greater and usually less than experienced with other
parts of the roadway.

SCHEDULE SPEEDS AND TRAIN “FREQUENCY

It is a peculiar fact that no other form of machinery,
whether used for power generation, power translation, or
power utilization, has such high efficiency, such capacity for
overload and such flexibility of control as has electrical ap-
paratus. The remarkable speed and torque characteristic of
the series-wound motor permit of a smooth and rapid rate of
acceleration, absolutely under the control of the operator.
This rate of acceleration may be practically anything desired,
and is accomplished without resorting to excessive power
demand or abnormally large motors. The maximum accel-
eration is usually determined by the comfort of the pas-
sengers, and by the slipping of the wheels, and is not limited
by energy consumption. Indeed, it has been shown that for
a given schedule the equipment having the highest rate of
acceleration will perform the service with the least energy
consumption.

The facility for maximum acceleration, the great capacity
for overload, and the high ratio of power to weight, enable
the straight electric car to handle successfully and economi-
cally higher schedule speeds than any other type of car, no
matter how equipped. The steam-engine operated car, be-
cause of the overload power of the steam engine, would prob-
ably come next, while the gasoline car, with direct mechanical
transmission would, because of the absence of starting
torque and of overload capacity of the gasoline engine, fall
well below them all. High accelerating power becomes more
important as the number of stops in a given distance in-
crease, and it is this fact, as well as the difficulty of mechani-
cally transmitting power from the gasoline engine to the
drivers, which renders combination gasoline-electric cars at
present the most promising of the self-contained cars. More-
over, with the straight electric system practically no power
is wasted. The motorman, by the simple manipulation of his
controller, utilizes the power only as it is needed. Any sys-
tem of transportation employing self-contained motive power
units must be obviously at a disadvantage in this respect, since
fuel consumption must go on all the time the train is in ser-
vice, whether it is coasting or standing at a station.

CLEANLY AND NOISELESS OPERATION

The great importance of cleanly and noiseless operation
of trains is best evidenced by the action of the New York
Central, the New York, New Haven & Hartford, the Penn-
sylvania, the Long Island Railroad, and the Baltimore &
Obio in electrifying their largest terminals. It is well known
that this action was largely brought about by public sentiment.
That the builders of self-contained cars appreciate the import-
ance at least of cleanliness is indicated by the fact that nearly
all are using oil for fuel, and practically none of them would



May 5, 1906.]

consider the smoke, cinder and soot-producing fuels, such as
coal, etc. The advantages. if any, are in favor of the standard
electric system, for there must always be present some vibra-
tion and some exhaust fumes from the engine of the self-
powered car.

OPERATING AND MAINTENANCE COST

The absence of actual operating data of self-contained cars
does not permit at the present time of a comparison of actual
maintenance and operating charges between such cars and the
straight electric. It is perfectly logical, however, to expect,
in view of the complicated mechanism of the former and ex-
treme simplicity of the latter, that the maintenance charges
for the self-contained car system will be greater than for the
straight electric. The maintenance cost may reasonably be
expected to be about midway between the electric car and the
steam locomotive. The operating cost of the several types of
self-contained cars will naturally vary among themselves, but
in all instances such costs, exclusive of interest on the invest-
ments, will be materially higher than the straight electric, and
in most cases, the costs, including interest charges, will favor
the straight electric.

This reasonably follows, in view of the high efficiency of
the modern power station and transmission systems of elec-
tric traction, and also because of the high weight efficiency
of electric cars. The independent motor car must not only
drag along its own power plant, but it must sacrifice valuable
remunerative space in order to carry it. For the same
remunerative capacity, the self-contained car will weigh from
50 per cent to Io0o per cent more than the standard electric
car. Under the same conditions of track, speed and distance
the energy consumption required to move cars of any sort will
vary as their weight, hence it follows that the energy con-
sumption of the self-contained car, will be from 50 per cent to
100 per cent greater than the electric car. The labor expense
of practically all types of self-contained cars will be 50 per
cent and upward greater than the straight electric, for the
reason that, in addition to motorman and the conductor, a
skilled mechanic is necessary for the operation of the power
generating apparatus in each of the self-contained cars. This
attendant is usually paid 30 cents to 40 cents per hour, or
from 50 per cent to Ioo per cent higher wages than the ordi-
nary platform men receive.

All self-contained cars, excepting those equipped with stor-
age batteries, must have prime movers of sufficient capacity
to accelerate the cars suitably, and since the power required
for accelerating is from two times to four times that for full-
speed running, and also because of the intermittent power
demand in railway service, it follows that the average load on
the prime mover will be but a fraction of its rated power,
hence the efficiency of engine operation, whether steam or
gasoline, must be low. This condition is worse with gasoline
engines which have no overload margin, and in such cases
the average load will probably not exceed 40 per cent. Where a
floating storage battery is carried on the car, it is, of course,
possible to use a smaller engine and to work it at close to its
rating most of the time, and the fuel cost per ton mile of such
a car would be somewhat less than of one without battery.

The St. Joseph Valley locomotives, with single trailer, dur-
ing the early days of its'operation, averaging 66 miles per day,
consumed 5o gals. of gasoline per day. This worked out per
train mile as follows:

Cents

Fuel at 16 cents per gal.................. 12
IEabo S 75N CENSRPETNNOUT: W ae s v o s oo s 3.4
Acid, water, waste, sundries............. 6
16.0

i1. M. Beardsley published in the STREET RAILWAY JOUR-
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NAL, July 15, 1905, a very complete table of operating statis-
tics of electric roads in New York State. A study of this
shows that straight-electric operation per car mile is much
less than the above figures, and if the comparison be made on
the basis of cost per car seat or unit of remunerative space, the
showing will be still more in favor of the straight-electric

cars. The average of ten roads in the table, work out as fol-
lows:
Cents
Power ... 2.629
Wages of conductor and motorman...... 4.146
Car service supplies...............oo.... .109
IMiiSCellATIEOUS  he i e e e Gt e s e .16
7.044

Comparison between a single concrete case and an average
of a lot of widely varying cases, while giving an indication,
is not convincing. Therefore, it may be of more interest to
compare briefly the requirements and performance of a gaso-
line-electric car, and a straight car for transporting a given
number of passengers, under the same conditions of distance,
time, stops and road-way. Assume a line 25 miles long, stand-
ard steam railroad construction, stops of 15 seconds duration

.
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each, to average one every three miles. It is desired to oper-
ate a car seating 48 passengers, making the run one way in
one hour.

Let us take the D. & H. car previously mentioned. It has
been recently described in the technical press, but no hint of
its detailed performance published, so we must rely upon cal-
culated performance. This car weighs about 125,000 lbs.,
and the car body measuring 65 ft. over all, is of the combina-
tion type, that is with passenger and smoker compartments,
seating a total of 40 passengers, and with baggage express
compartment. A standard interurban car, about 45 ft. long,
will seat comfortably 48 passengers, and will weigh, fully
equipped, 24 tons to 28 tons. With four so-hp motors, geared
to about 35 miles to 38 miles per hour maximum speed, and
with normal trolley voltage, such a car will perform very
satisfactorily the service outlined.

In Fig. 1 are two curves, showing the schedule perform-
ance, which might be-expected of the two cars, B referring to
the gasoline-electric car and A to the standard-interurban car.
Incidentally, it is interesting to observe that as the frequency
of stops increases, the self-contained car falls much more
rapidly away from the schedule than the straight electric.
Thus, at one stop per mile, it can do 1834-m. p. h. schedule,
while the straight electric can do 2134 m. p. h,
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Under the conditions assumed, the rate of energy consump-
tion of the straight-electric car will be about 6o watt-hours
per ton mile at the motors, and this value will be used as
applying to the combination-self-powered car, although, as a
matter of fact, the input to the latter will be somewhat higher
owing to its slow rate of acceleration, and would more than
offset the elimination of rheostatic losses in the motor con-
trol.

Manufacturers of gasoline engines of the size under con-
sideration generally claim 10 hp-hours’ output per gallon of
gasoline at full load, but will guarantee only 8 hp-hours per
gallon of this fuel. In the calculations which follow, no ac-
count will be taken of the rapid falling off in fuel economy at
fractional loads, so, in using the 8 hp-hour per gallon value,
the error, if any, is in favor of the gasoline outfit.

Electric power station performance is well known from
numerous published or otherwise available records. The fol-
lowing is typical of 4o000-kw turbine, water-tube boiler plant
with coal at $1.60 to $1.80 per ton.

(B | e T $ .0034
Labor ... .0016
Maintenance s:ssmamss semsmsmes oms saas .0007
SUPPES ot e 0003
Cost per kw-hour at switchboard...... $ .006

A well operated plant with fairly good load factor should
encounter little difficulty in producing power at this figure;
indeed, many show much better results. For the purposes of
this discussion, however, a higher figure, $.0085, will be taken.
This value is easily attained by most of the interurban power
plants in the middle west.

Transmission efficiencies to the motors will be taken to
average as follows:—

A. C. System, D. C. System,

Percent Per cent
Step-up transformers .................. g6 96
TANE & assemsn samememsmenan s8mas 15 538 A" 97 97
Step-down transformers ............... 96 96
ROtary ..c:.aswemes csmssan o PR R — 88
Car transformer ....................... 06 —
Feeder and trolley network............. 93% 89
Net efREIenEy oo v o b i ss e oo 80 70

Gasoline Electric, Car 6214 Straight Electric Car, 30 tons

tons 30 X 60 = 1.8 kw-hrs. p.
6215 X 60 = 3.75 kw-hrs. p. ¢ m.
c. m. 1.80 X 25 = 45 kw av. per trip
375 X 25 = o4 kw. av. per
trip.

o4 kw, 78% of 120 kw, the
rating of the generator, and
at this average load genera-
tor efficiency equals 90%

approximately.
Then 3.75
= 5.6 hp-hrs.
746 X .90 p.c.m.

Power at interurban generat-

The engine wiil develop at full ing station costs $.0085 per

load about 8 hp-hrs. per gal kw-hr at the busses; tak-

of gasoline. ing transmission efficiency
to the motors at 80% (A. C.
system).

With fuel at 10 cents per gal.

Then 1.80 X .0085
Power 10. X 5.6 =i

— 1.0I p. c. m.

8o
8
= 7C. p. ¢. m.
Car Crew " Car Crew

Motorman, .21 per hour.
Conductor, .21 per hour.

42

Motorman, .21 per hour.
Conductor, .21 per hour.
Mechanic, .53 per hour.

75
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75 42
— — 3 cts. per car-mile — = 168
25 25 '

Allow for sub-statiom attend-
ance, .01, 1.69 p. ¢. m.

Waste, oil, small supplies, .60 Waste, oil, small supplies, .55

Summary
700, P Power ... 1.91
3 G amEm it s Ramwemre an dim LTADOT & o 2 aihe fue thon U U N2 ()
6 Supplies ... .55
1060 ..........ccvvv. . Percar-mile. ... i 405

These are comparative costs per car mile, exclusive of main-
tenance and of general expense, and are subject to consider-
able variation under varying conditions. The Union Pacific
car, which weighs about 29 tons, has unofficially been stated
to consume one-half gallon gasoline per car mile in service in-
volving much fewer stops. The Strang gasoline storage-bat-
tery car, weighing approximately 37 tons, consumes, accord-
ing to official statements of the builders, 0.45 gallon of gaso-
line per car mile. No statement of service conditions is given,
but is inferentially taken from the run from Philadelphia
to Kansas City, where the stops were very infrequent, prob-
ably less than one in 20 miles.

As a check on the above calculations the gasoline consump-
tion per ton mile works out about as follows:—

Gallon
Delaware & Hudson car................ o112
Union Pacific car..................o.... 0168
Strang car ..... 000 50 600 & 8000 0 00 DG 06 & o118

It is not intended to compare these three types of indepen-
dent motor cars, for such comparison would be manifestly un-
fair, unless one took into account all the factors entering into
construction and operation of each of the cars. It isintended
to show, however, that the calculated performance of the D.
& H. car includes a margin favoring the independent motor
car, as compared with the standard electric.

INITIAL INVESTMENTS

To get down to the gist of the whole problem, and to see the
influence of the initial investments on a given proposition, we
will investigate two cases; the first between the gasoline elec-
tric and the standard electric, and the second between these
and steam railway service.

The first proposition contemplates the average interurban
condition and may represent the competition between two
paralleling roads for the local passenger and light traffic
business, which is assumed to demand cars at one hour
headway from 6 a. m. until 12 p. m., or 18 hours’ service. The
item of cost and maintenance common to both roads will not
enter into the present consideration, and we will assume that
the general expense of administration, engineering, taxes, in-
surance, etc., will be the same in both. We will take the same
service conditio1:s »s before, i. e., 25 miles of road, stops every
three miles, and one hour for the run.

Tne single-phase system is well adapted to such service, and
will be considered first. It would be entirely feasible to oper-
ate with a generating plant in the center of the line feeding -
6600 volts directly into the trolley, eliminating high-tension
transmission and sub-station, and thereby effect a saving in
the assumed case of app.soximately $16,00c. But it might be
necessary, because of water supply, coal, etc., to build the
power house at one end of the line, and thus necessitate a
sub-station. In order to be entirely fair to the gasoline car,
let us assume this extreme condition.

Two cars will normally handle the service, but for special
day requiring half hcur headway and for reserve four motor
cars and two trailers will be purchased. The normal dauy
mileage will be goo.
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ESTIMATED COST OF STRALGHT ELECTRIC SYSTEM

IEuwe fD [ R oo . $45,000
One sub-station ...................... 2,000
‘Distribution system .................. 48,000
Four motor cars and 2 trailers........ 36,000
Rail bonding ........... s e G e 6,250

$137,250

Interest and depreciation at 10 per cent, $13,725, or $37.60
per day.
ESTIMATED COST OF GASOLINE ELECTRIC SYSTEM

Four motor cars at $17,000............ $68,000
Two trailers at $3,000. ......ceooven... 6,000

$74,000

! Interest and depreciation at 10 per cent, $7,400, or $20.30 per
ay.
The maintenance of electric cars and plants per car mile
can be gotten fairly well from the many published records,
but that of the self-powered cars is at present a matter of
guess., It will be taken at four cents per car mile, which is
roughly one-half the average maintenance charges of steam
locomotives per mile.

Gasoline Standard

Electric Electric
IPIGHET bnoaaos nsd o s ot ba s e ot O A G 1.91
@ATICECWS &5 tis oiimie s itia bt o in b 88 i e e s cono &b 1.68
Supplies ..ot e .6 .55
Maintenance, equipment and cars............. 4. 1.5
Maintenance of plant and distribution system.. — .5
Operating cost per car-mile in cents.......... 14.6 6.05

DAILY COST, 900 CAR-MILE A DAY

Operation .....c..vviviiiiiinenn i, $131.40 '$54-45
Interest and depreciation. .................. 20.30 37.60

$151.70 $92.05

Thus, the difference in favor of the straight elcctric under
the conditions assumed would be $59.65 per day, or approxi-
mately $22,000 per year.

.Consider now, an existing branch of steam road where the
passenger traffic is light. Service must be given, even if with-
out profit. Indeed, many such branch lines are now operated
at a loss, so far as the passenger and light traffic is concerned.
The problem then is to find the cheapest means of handling
the business.

Let us take the same length of line, frequency of stops, etc.,
as before, but assume that four trains each way per day will
handle the business. We will assume that the train crews,
when not on the passenger runs, are kept employed elsewhere
on the system. The steam service would call for two light
locomotives and four passenger combination cars. The self-
powered and the straight electric would each require two
motor cars and two trailers. The trailers would not be used
during the normal service, but would have to be purchased
and kept to meet the demands of Sundays and special days.

It is assumed that the roundhouse, repair shop and water
tanks would about balance the cost of electric car house and
repair shop. Omitting then, as before, all factors of cost
and operation common to all three systems, we will have—

ESTIMATED INVESTMENT FOR STEAM SERVICE

Two 45-ton locomotives with tenders... .. $16,000
Four passenger coaches ........ e G 16,000
$32,000
Interest and depreciation at 10 per cent, $3,c00, or $8.78 per
day.

ESTIMATED INVESTMENT FOR STRAIGHT ELECTRIC SERVICE
Bowerplantie i e s e $27,000
Sub-stations . ...........iiiiiiiiiiiin 1,500
DIStEbUtIENESYSTEM| s e vne ot s o sie s s s s s 48,000
Two motor cars and 2 trailers............. 21,000
RatlWbondimgl el o s s e 6,250

$103,750
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Interest and depreciation at Io pér cent, $10,375, or $28.50
per day.

A plant of this size would not produce power so cheaply
as the larger ones previously considered. The cost per kw-
hour is taken at 114 cents per kw-hour, hence we have—

Cents
Power .. ... 3.38
Labor (as before)........ooovviiiiininnn... 1.69
Supplies (as before)...............o ... .55
Maintenance (as before)..................... 23
Rerlicaln=mmi] e B 7.02
ESTIMATED INVESTMENT GASOLINE ELECTRIC SERVICE
Two gasoline elcctric cars................. $34 000
Two trailers . .........coiiiiiiiiiinnn.. 6,000
$40,000

Interest and depreciation at 1o per cent, $4,000, or $10.90 per
day.

The steam train will consist of the locomotive, tender and
two cars, giving a train weight of approximately 110 tons.
Under the assumed conditions of schedule, stops, weight, etc.,
such trains will require about 55 watt-hours per ton mile, i. e.,
.0735 hp per ton mile. In such service, the locomotive would
burn about 7 Ibs. of coal per hp-hour, and if this coal cost
$2.25 per ton, the train mile cost would be approximately—

TRAIN CREW

Engineer ............ ... ... ... .35 per hour
BIFemMan cucmes oo s osimas s anosoneas 21 “
Conductor ..........cooviiinnnnn.. .30 £
Brakeman .............. ... ..., .175 “
$1.035
COST OF STEAM OPERATION

. Cents
PO e ek s s 3 x4 e e 6.35
Maintenance of locomotive and cars.......... 8.
SUDDIES! woe e e s s s bies s s b S et 12 5 5 2.
Round-house expenses ...................... i,
Eratil] CEEW: ts ws sl o605 g o) s e i £ 5 4.15
Pet train=milel . ua s e s s 5 e e e o 21.5

The daily operating costs, exclusive of those items which
are common to all the systems, would then be:—

Steam , Electric Gasoline
OPEeration sei: . csies oo s sussnsian. $43.00 $15.34 $29.20
Interest and depreciation........ 8.78. 28.50 10.90
Total ... $51.78 $43.74 $40.10

As the same equipment and, therefore, the same investment
would be needed for a few trips morc or less, and applying
the same unit operating costs per car mile and the same fixed

‘charges, we get the following =

Daily
Round trips Mileage Steam Electric  Gasoline
SI196 wrmem v memmes T 300 $73.29 $51.36 $54.70
Five 250 62.53 47.55 47.40
Four ..o..ccoeimen 200 51.78 43.74 40.10
Three ............. 150 41.03 39.03 32.80
Two .vvvveiinn... 100 30.28 36.12 25.50
One R 50 19.53 22.31 18.20

This brings out clearly, that in the assumed case, the gas-
oline car is cheapest under six-round trips per day, while the
electric system is the cheapest at six trips or more per day.
(See Fig. 2 on next page).

Generally speaking, the gasoline car will show a saving over
the steam train in light, infrequent service, but when the fre-
quency begins to approximatc 2l4-hour headway between
trains, the electric car is nundoubtedly the cheapest and be-
comes increasingly so with increase of traffic frequency.

EXTERNAL TRANSMISSION CIRCUITS
We come now to what, probably more than any other fac-
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tor, including even higher initial investment, has been the
greatest stumbling block to the electrification of steam rail-
roads. All other details of electric railroading have easily
surmounted the objection of the steam railroad men. It is not
the purpose to discuss the important subject of external trans-
mission circuits within the limits of this paper, but it is well
to point out that the progressive men in heavy railroad work
no longer look upon the electric power conductor with the
doubt and misgiving, not to say scorn, with which they re-
garded it a few years ago. The overhead trolley has demon-
strated its reliability and sturdiness on thousands of miles
of electric roads from Maine to California, from the Lakes to
the Gulfs, in all conditions of weather and seasons. But until
very recently, low trolley voltage limited its use to light inter-
urban service. The writer is quite in sympathy with the rail-
road men’s objections to the third rail, which, while it has
splendidly performed its functions of showing the possibili-
ties of heavy traction, is for many reasons inadvisable for sur-
face work, although well adapted for subway or elevated
roads. The advent of the single-phase system permitting the
use of high-trolley voltages, and hence moderate power con-
ductors and bow trolleys, has brought the overhead-trolley
conductor into the field of heavy railroading and, with the
large eastern roads setting the pace, the early electrification
of the present steam lines will inevitably come on.

CONCLUSIONS

Managers of steam railroads entrusted with the direction of

large vested interests, are naturally very conservative, and,

therefore, slow to make what would appear to be radical
changes in their equipment. Therefore, while they realize
the limitations of the steam locomotive in suburban and inter-
urban service they will, before stringing the trolley wire over
their tracks, try out pretty thoroughly the independent motor
car, which holds out alluringly the suggestion of interurban
service without power house, without the track bonding and
without the external transmission circuit. This try-out will
definitely establish the true field of the self-contained car, and,
in the writer’s judgment, this field will be the very short spurs
of existing steam railroads, serving sparse population, making
infrequent trips, principally to connect with main-line trains.
Take one road, the Burlington for example. The Galena
Junction shuttle train, operating on a §-mile spur, and meet-
ing the more important trains of the main line; and the
Dubuque shuttle train, which operates on the 14-mile spur
from Fast Dubuque over the Mississippi River bridge, could
well use such independent motor cars, unless, indeed, electric
power at satisfactory rates can be purchased of the neighbor-
ing electric companies.

There is another field, not very wide it is true, but a profit-
able field which the independent motor car may enjoy with
freedom from competition. The writer expects to see the
present private cars of our millionaires displaced by the inde-
pendent-motor car, which can be made as comfortable and
luxurious as any of the Pullmans now in service. Its owner
may go anywhere that standard gage tracks lead to, regardless
of limitations to locomotives or to electric cars.

As to prospective interurban roads which are promoted
with the view to using the gasoline or other type of inde-
pendent motor, it is highly desirable to go slow and investi-
gate. Broadly speaking, if a prospective road is to depend for
revenue only on its passenger zn:d light express traffic, and
the business only warrants one-half or more hours’ headway
between cars, it becomes very much of a question whether or
not the road will pay or ought to be built at all.

But this brings us into the realm of interurban railway
cconomics, concerning which, much less even than railway
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engineering, it is not well to generalize. Each individual
proposition should be independently examined and passed
upon by a competent engineer, who should determine the
equipment best fitted for it.

In city service, the independent gasoline car will find only
the remotest application. Under certain conditions of power
plant arrangement and operation, there may be isolated in-
stances where the independent car might be called upon to
handle the “Owl” service in the small hours of the morning.
It may also be used on such streets on which the municipality
prohibits the laying of tracks. Indeed, such cars are already
in operation on Fifth Avenue, New York. In such service,
the independent car will probably displace the so-called
“trackless” trolley cars, which are in use in some European
cities. ‘

In conclusion, the writer believes that the independent-
motor car will prove a useful transportation medium. Its
field will be distinct from that served by the standard electric
system. The likelihood of the independent car is quite re-
mote. Reduction in operating cost of the independent car
must come about through cheaper fuel and smaller labor.
As we all know, the price of gasoline is constantly increas-
ing—due to the diminishing supply of the crude oil from
which it is made. Kerosene engines and alcohol engines are
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FIG. 2—CURVES SHOWING COMPARATIVE OPERATING COST
OF THREE SYSTEMS OF TRACTION, RUNNING STATED
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frequently spoken of, but as yet can not compete with the
gasoline engines. The reduction in labor expense is not very
promising. Advances and improvement in the art of inde-
pendent-motor car will undoubtedly be made, but at the same
time, it must be borne in mind that the electric system will
by no means stand still, and if its future progress be judged
by that of the past, it will undoubtedly become the pre-
eminent, if not the universal, transportation medium.

In commenting upon Mr. Hild's paper, President Hippee
said he did not think three men would be required on a car.
He thought the motorman ought to be able to run the engine.
A gasoline car, ne thought, was no more unreliable than the
first electric cars, and these, he said, did not require a third
man.

A. P. Jenks, of Chicago, did nct think the third man could
be dispensed with. The Delaware & Hudson Railroad, he said.
was compelled to go abroad for an engine, and it was a rather
complicated one. The Delaware & Hudson car weighed 622
tons, of which weight one-half was in the car body and
trucks. The engine was of the high-speed type, running at
425 r. p. m., and developed 160 hp. All the figures he had
seen concerning the cost of operation of gasoline cars, he
said, were very close to 14.6 cents per car mile.
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Mr. Conant thought that a field for the gasoline-motor car,
not mentioned by Mr. Hild, was in the development of roads.
On a new road frequently it was desired to know what amount
of traffic could be depended upon before heavy expenditures
were made in electrical equipment. He thought the use of a
gasoline-motor car on the road at first would be the cheapest
method of determining whether the road would be a financial
success.

Mr. Hild stated he had investigated the gasoline-electric
motor car problem with a view of using such cars on a road
in Illinois and Wisconsin, and had found that there was a
difference of $40,000 per year in favor of electrical operation.

Mr. Craft said he had seen some lar'ge gasoline engines and
that he failed to see how a motorman could take care of the
engine in addition to his other duties.

Mr. H. W. Kitto, of Des Moines, did not think Mr. Hild's
figures fair. He said the Great Western Railway, of England,
had found that motor cars could be run on ordinary roads
at very low cost; and if this was so, why could they not be
operated on rails to the same advantage. He attacked Mr.
Hild’s figures as regards the original cost of gasoline-motor
cars, saying he failed to see where the money could be put.
He thought the weight of such cars could be reduced 50 per
cent. With regard to a third man on the car, he thought this
could be avoided by using a two-cycle engine, which is very
simple in construction, rather than the more complicated
four-cycle engine.

Following the discussion of Mr. Hild’s paper, W. R. Gar-
ton presented a paper entitled “The Mutuality of Interests of
the Operator and the Supply Man,” of which the following
is an abstract:

MUTUALITY OF INTERESTS OF THE OPERATOR AND 1HE
SUPPLY MAN.

In the introduction of his paper, Mr. Garton explained that
he would use the term “supply man” to include the manufac-
turer as well as the supply man, and also the traveling sales-
man. The author then paid a glowing tribute to electric rail-
way men as a class, pointing out that of necessity the electric
street railway man has made for himself a hustling environ-
ment, and he not only keeps pace but is generally in the lead.
To-day he is usually the liveliest and most wide-awake indi-
vidual in the community. He has become so filled with the
result of his own achievement and the impetus he has gained
that those coming into contact with him are compelled to
assume much the same attitude. The writer entered a plea
for a greater unity of interest between the buyer and the
seller, for although the operator is, in a large measure, re-
sponsible for the growth of the general field of this indus-
try, yet it is equally true that the supply man is to be thanked
for the development of new labor and time-saving produc-
tions, directly influencing the earning capacity of electric rail-
way properties, which to-day represent investments of mil-
lions of dollars. It is the province of a wide-awake manu-
facturer, supply man or salesman to bring to the operator’s
attention the most potent issues, and if the operator will co-
Operate, by proper selection, he must surely be the gainer.
The supply man represents the most active and energetic class
of business men dealing with important problems. To-day
the average salesman representing this branch of the indus-
try is not only a gentleman of tireless activity, habitual dili-
gence and intelligence, but is possessed of a keen desire to
apprise himself of a thorough knowledge and keep pace with
the constant changes for the betterment of the art. There-
fore he can in many instances be looked upon as in quite a
degree an expert in matters of this character. He is con-
stantly schooling himself, gathering information at every

turn. This may sound like a conclusion assumed for the sake'
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of argument, but when it is known that he goes from one
property to another in quest of knowledge it certainly is fair
to assume that he can, if he will, become well versed, and he
does. The supply man grasps the situation, applies himself
and brings forward a means of accomplishing the carrying
out of principles incorporating advanced ideas for the success
of his plans, which contemplate improved methods for over-
coming weaknesses and simplifying the means of gaining
greater proficiency in the operation of the railway, and effi-
ciency in the apparatus, much and always to the interest of the
operator and his property.

The salesman who bores the life out of an operator for an
order, while he is suffering with a toothache or bothered with
some intricate problem which he is to solve, would certainly
be most indiscreet, and it is reasonable to suppose that the
next time that salesman called he would be turned down and
refused an audience, and justly too. There is also need for
discretion on the part of the operator. It is not necessary
to bore a possible purchaser or freeze a salesman as a rule in
order to accomplish the desired purpose. There should be a
stronger bond of harmony and a greater community of inter-
est than is general. Such cannot but work for the betterment

of all concerned. There must be some give and take
on both sides, as we all have our bitter pills to
swallow. Every one will probably admit that the sup-

ply man and the exhibits have come to be prime factors in
the conventions of the electric railway associations. This
same contingent, the author believes, forms the financial basis
and backbone of the splendid electrical journals published in
the interests of electric traction, progress and success. Here
the author thinks is one of the sequels and further proofs
of the real necessity of one for the other. The operator needs
the magazine to aid him in keeping abreast of the times, and
the supply man needs it to keep in touch with the operator
and to keep the operator in touch with him. The reasonable
conclusion must be that codperation of these two interests
through the medium of the electrical journal is truly essential.
If all these interests can be drawn into closer harmony with -
fixed ideas of accomplishing the greatest possible good for all
concerned, opportunities of vast import that are in many in-
stances given little or no attention can be taken advantage of,
and as a natural sequence beneficial results will often be
secured. If the operator has the heart and good will of the
supply man, and the supply man the high regard and kindly
feeling for the operator that is hoped for, each can constantly
render to the other almost invaluable service, which money
cannot buy. It should be firmly fixed in the minds of all
that electric traction is the biggest, most gigantic and far-
reaching question confronting the world to-day. And those
active in bringing about a condition of higher standards are
true sculptors in the art gallery of life, moulding with each
day’s efforts and successes, a greater and grander condition
for the ennobling of mankind and the betterment of thc
people.

After the reading of Mr. Garton’s paper the convention
adjourned until 2 o'clock in the afternoon.

FRIDAY AF1ERNOON SESSION

The afternoon session was taken up by the reading and dis-
cussion of a paper on “The Standard Car Body and Truck
for City and Interurban Service,” presented by George H.
Tontrup, of St. Louis.

STANDARD CAR BODY AND TRUCK FOR CITY AND
INTERURBAN SERVICE

In this paper Mr. Tontrup offered a few suggestions as to
the design and construction of car bodies and trucks, and al-
though he realized he was speaking from the standpoint of
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the car builder, he {elt that possibly he might offer a few
helpful hints based upon his interviews with many electric
railway men. Inasmuch as most managers have an ideal car of
their own, and these ideas on many points reveal a wide
diversion of views, the ideal car must of necessity be based
upon a compromise, like most other questions pertaining to
mechanics and engineering. The present electric car is the
connecting link between the old horse car and the modern
steam coach. The horse car has almost entirely disappeared,
and at the present time the interurban electric car is making
fast inroads into the territory of the steam coach. It would
be a difficult task to build a car that would accommodate
itself to the two extremes, that is, the short city line on the one
hand, and conditions approaching steam railroad operation
on the other. Hence it is necessary to discuss car design
under at least two divisions, namely, city and interurban ser-
vice. The cardinal requirements for the ideal city car may
be divided into the following heads: The handling of pas-
scngers, the comfort of passengers, and the maintenance of
equipment. Each of these heads can be divided and sub-
divided, and each division taken as an individual subject for
a separate paper, but in a paper under this general heading
all must be considered to a certain extent.

As to handling passengers, the principal objection to the
double-truck car for dense city service has been the difficulty
of loading and unloading passengers quickly, but this objec-
tion is fast disappearing. The argument advanced by some of
the advocates of the single-truck car was that less time was
consumed by the passengers in walking the length of the
shorter car to the rear platform. This is perhaps true and
might remain a strong objection to the double-truck car if
the same oscillation, tetering and unsteady motion when
running existed with the double-truck as with the single-truck
car. However, the comparative steadiness of motion with
the double-truck car enables passengers to leave their seats
and walk to the rear platform before the car reaches the des-
tination, and thus passengers will usually be at the rear door

- ready to alight as soon as the car comes to a stop. In like
manner, the conductor can give the signal to start as soon as
the passengers are safely on the platform, and the passengers
can, with perfect comfort, take their seats after the car has
started. As regards the platform, the writer is of the opinion
that there should be put one single step, and as low as height
of motor,.diameter of wheel and curve conditions will per-
mit. The steps should be at diagonally opposite corners
only, so that passengers will never attempt to board or leave
the car except at the step near the conductor’s position. The
platform, to further facilitate the handling of passengers,
should be as long as possible, consistent with strength and the
prevention of sagging. The length of platform may range
from 4 ft. 834 ins. to 6 ft., but experience has shown that for
city service the platform should not exceed 6 ft., because a
longer platform can be adopted only at the expense of rig-
idity. The platforms should be provided with a railing run-
ning from the step to within, say, 24 ins. of the opposite side,
and should also have what is commonly known as a three-
quarter vestibule, with folding doors or gates. The entrance
from the platform to the body of the car should be a single
door and of the accelerator type. By the use of this door,
at least three-quarters of the rear platform is available for
standing passengers, and passengers can get off and on at one
and the same time without serious confusion, thus reducing
the time necessary for stops.

The next question that should receive attention is the aisle.
The width of aisle not only has a bearing on the handling
of passengers, but it is also closely related with the comfort
of passengers. When cross seats are used the aisle should be
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as wide as a comfortable seat will allow. The width of aisle
and length of seat are, of course, dependent upon the width of
the car, and this is influenced by the distance between tracks,
radius of curves and width of street. If these governing con-
ditions are such as to restrict or reduce the width of car, it
follows that the only space that can be economized in order to
give the greatest width of aisle is at the side walls of the car.
To accomplish this the sash should be designed to be raised,
thus giving a large part of the sash pocket for increasing the
aisle width. In the writer’s opinion, a sash that raises has
other advantages over one that lowers, in that it is more sani-
tary, as the sash pocket does not offer a convenient receptacle
for refuse and dirt. The city car should have cross seats,
except at the end of the car, which should have at the narrow
side of the door a longitudinal seat and at the wide side of the
door a stationary end seat, which will give seating capacity
for three passengers. This arrangement will give a greater
standing space in the end of the car, where it is most needed.
The cross seats should have corner-grab handles. The ven-
tilators should be arranged in pairs so that one-half or less
may be opened in the opposite direction to that in which the
car is moving. This method creates a suction from the in-
side of the car, and at the same time excludes the dust. The
question of heating the car is also an important consideration
in connection with the comfort of passengers. The manu-
facturers have succeeded in producing many good types of
stoves, hot-water heaters, hot-air heaters and electric heaters,
and any of the accepted forms will produce all the heat neces-
sary to maintain a comfortable warmth if the heat is not
wasted. In the writer’s opinion, the main question is not
so much what type of heater to use as it is how to utilize and
retain the heat generated. This is a matter governed very
largely by climatic conditions, but it is also dependent upon
the judgment of the conductor and partly upon the construc-
tion of the car. The lighting of the car is largely a question
of securing equal distribution and placing the lamps in a ver-
tical position. If the lamps are placed on the walls of the car
or in a horizontal position, they not only produce a quivering
light, but the lamp films are very much impaired by the vibra-
tion of the car. N

As to the maintainence of equipment the necessary work
that will have to be done in properly maintaining the car
body will be largely dependent upon the design of the trucks.
An electric car is subjected, when running, to a con-
tinuous jarring, and it is essential, from the standpoint of
maintenance, that this jarring or shaking should be reduced
to the minimum by the use of good trucks. In the matter of
trucks it is true, paradoxical as it may seem, that the least
one buys for the money, the more he gets; in other words,
the fewer the number of pieces comprised in the truck the
easier it wilk be to keep both truck and car body in repair,
and only those parts are necessary that will keep the frame
true and square, take care of the brake rigging, and make the
truck resilient. In the writer's judgment, the use of hot rivets
in making trucks is not good practice. Not only are rivets
troublesome when repairs are needed, but they cause the
parts of the structure to work or grind upon each other when
long pieces of dissimilar metals are riveted together, owing to
the difference in contraction and expansion of the metals.
In regard to resilience, that truck is best that will dissipate
the shock or jar caused by depressions in the rails before the
shock reaches the body center plate. This calls for a suffi-
cient number of nests of springs and proper distribution of
these springs throughout the structure. While the different
truck manufacturers have tried nearly every possible com-
bination of springs, it has been proven beyond question that

the springs which carry the equalizer should be brought as
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close as possible to the journal, which is the first place in
which the impact is felt. By placing the springs close to the
journal box there will be a tendency to absorb the shock and
reduce its effect on the car body. ‘

Mr. Tontrup is of the opinion that the concave and convex
side panels have outlived their usefulness and should be dis-
carded. The straight-sided car is stronger and easier to main-
tain, Furthermore, in case of damage, it requires but the re-
placement of a few pieces of sheathing instead of a long panel,
as formerly was the case with the panel side. A few com-
panies have adopted a sheet steel for the sides of cars. The
writer makes a point in connection with the maintenance of
cars, by emphasizing the necessity for regularly tightening up
bolts and nuts. Cars are frequently operated for months
without any one ever thinking to take up the slack on nuts.
It is a well-known fact that in tightening up a nut on a boit
after it has been turned as tight as possible with the wrench,
if the head of the bolt is given a sharp tap with the hammer
the nut will frequently stand another turn or half-turn.. This
is precisely what takes place when a car is kept in service for
any length of time; that is, the bolts all tend to shake loose
and, if they are not tightened up frequently, the whole struc-
ture will begin to work and grind in all its parts, and will soon
need a general overhauling.

The interurban car has much in common with the city
service car, and may properly be considered under thé three
headings of accommodation, speed and comfort to passengers.
As to the structure of this car it, like all other structures,
depends on the use or purpose intended. The interurban road
has reached its present development because of its ability to
give a system of single units with frequent schedules and
numerous stops. In the writer’s opinion, the. interurban car
has reached abnormal length, and in this respect has exceeded
the desirable limit. Wohile it is true that a majestic looking
car makes an agreeable impression on the people adjacent to
the road, and gives them a feeling of part ownership, still
this matter has been overdone Electric cars have been built
for ordinary interurban service that measured 6o ft. over all,
and the present average is probably 52 ft. over all. This ex-
treme length is inconsistent with the fact that small units and
frequent service are what have made the interurban car popu-
lar. The writer believes that it is better to have shorter cars
and a more frequent schedule. According to his experience
the ideal interurban car would be, say, 34 ft. over corner
posts and 43 ft. over all, with saloon and smoking compart-
ments. This car should have platforms level with the floor of
the body and fitted with double steps. This platform con-
struction is in keeping with the idea of a high-speed car. It
gives ample room for the high-speed truck with 6-ft. wheel
base and sufficient clearance for motors. It also permits
building the center sill of I-beams extending from bumper to
bumper. It is believed a car of this type would have sufficient
weight to give entire safety when running at high rates of
speed. The trucks under an interurban car are, of course, an
important part of the equipment. These trucks should be of
heavy type with wheel base 6 ft. or 6 ft. 6 ins., which would
permit of inside-hung motors. The wheels should be heavy
and should have treads and flanges as near the M. C. B.
specifications as possible. The interurban car preferably
should be operated the same end on going in either direction,
but should have a double end brake and electric. equipment,
the brake and controller on the rear end to be used in case of
emergency. The front end should be partitioned off to give
a motorman’s cab as a precaution against anything that would
distract the motorman from his duties. The importance of
this cannot be over-rated on a high-speed car where the safety
and lives of passengers are largely in the hands of the motor-
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man. The cars should have tihe steam coach type of roof, as
this pattern offers less air resistance than a monitor with
bonnet. The sides of the car should be constructed with “W”
bracing or double sheating straight sides. As the comfort
of the passengers depends greatly upon a wide seat, a good,
comfortable, wide seat should be provided, and this can
usually be done because there are seldom the same restrictions
as to width of interurban cars as there are on city cars. The
seats should have high backs with a head rest. All that has
been said of the city service cars fn regard to heating and
ventilation applies equally well to the interurban car.

President Hippee wanted to know why évery car builder
put in veneered ceilings, or head lining. He said this ceiling
was objectionable because a leak in the roof would cause a
blister in the ceiling which could not be removed. Mr. Tont-
rup stated that this ceiling was used because of its good
appearance, but that now steel ceilings were being used to
some extent as a substitute.

After the discussion of Mr. Tontrup's paper, Mr. Crafts
took the occasion to call to the attention of the convention the
past work of President Hippee in connection with the forma-
tion and development of the association. Two years. before,
he said, President Hippee had conceived the idea of such an
organization, and under his care the association had devel-
oped to such a point that the meetings rivaled in interest those
of the national convention. All was due to Mr. Hippee, who
was retiring from the presidency, and he moved that the
association extend a vote of thanks and appreciation to Mr.
Hippee. This motion was seconded by F. J. Hanlon, of
Mason City, who added that no other man in the State could
have done what Mr. Hippee had accomplished. After the
motion had been passed, Mr. Hippee responded, thanking the
association for its kind expressions, and stating that all his
work in connection with the association had been a pleasure.

The nominating committee reported the following nomina-
tions: President, I'. J. Hanlon, of Mason City; vice-presi-
dent, P. P. Crafts, of Clinton; secretary, L. D. Mathes, of
Dubuque. These nominations were accepted unanimously.
Mr. Hanlen, in assuming his new duties, said he would do all
he could to follow the example set by Mr. Hippee.

Mr. Garton, in speaking for the supply men present, stated
that they had thoroughly appreciated the occasion,and wanted
to know if the supply men would not be allowed to assist the
association financially or otherwise. In reply to Mr. Gar-
ton, President Hanlon said the association appreciated the
good intention and good will of the supply men, but that the
supply men were under other expenses. Secretary Mathes
said he considered the supply men as very much responsible
for the success of the association, and that they were welcome
to attend all the meetings, but that the association was well
able to take care of itself financially. Mr. Hippee said the
offer to help the association financially had been made by sev-
eral other representatives of the trade. He considered that
they had much to do with the success of the association, and
were moreover under heavy expenses in making their exhibits.
On motion, by Mr. Hippee, the convention adjourned to ac-
cept the invitation of the Inter-Urban Railway Company to
an excursion over the lines of the company and supper en-
route in the new private car “Towa.” It was decided to hold
the next meeting of the association at Clinton, Ia.

—— e —

The work of connecting the line of the Syracuse Rapid
Transit Company with the West Shore Railroad was com-
menced last week. This improvement is in anticipation of the
electrification of the West Shore road, as the cars to and from
Utica will pass through Robbers Row on leaving and enter-
ing the city.

.
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THE STREET RAILWAY {SITUATION IN SAN FRANCISCO

The earthquake that visited San Francisco on the morning
of April 18, followed by the most disastrous fire in the history
of the United States and lasting over three days, of course, did
a-great deal of damage to the street railways of the city, al-
though, as outlined in the last issue of the STREET RarLway

WHAT THE EARTHQUAKE DID TO THE TRACK AND ROADDBIED OF THE CABLE
FRANCISCO POST OFFICE

SYSTEM IN FRONT OF THE SAN
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fire, as the concrete foundations were badly twisted and
broken by the force of the shock. In many cases also the slot
rail closed up, either on account of the twisting of the founda-
tions or warping by the heat. Of the electrical lines within
the fire area, of course, all the feeder and overhead work was
destroyed, although the poles in many cases can be straight-
ened and utilized. So far as can be learned, the electric rail-
way tracks did not suffer materially 1rom
warping of rails, although, in a few isolated
cases, the tracks heaved as a result of the
earthquake and threw the rails out of align-
ment, but it is believed that all of the elec-
tric railway mileage can be very quickly
repaired as soon as the danger from totter-
ing walls has been removed and the debris
cleared away. Repairs to the cable conduits,
however, will be a more serious matter, and
it is doubtful if either the city authorities or
the railway company will think it feasible
to attempt to renew the cable tracks or use
the underground conduit. The mayor has
already issued a temporary permit for
stringing trolley wires on Market Street,
which was formerly a cable line, and cars
are now run on this line by electric trac-
tion.

The cable service was also seriously in-
jured by the destruction of the two cable
power houses, which were located well
within the burned area. At one of these
cable plants were the main repair shops for
the system, which were also destroyed. By
a curious, and at the same time most for-
tunate, freak, the two main electric railway

Journar, the damage was not so great as
the first reports indicated. As a matter of
fact, the loss to the company will not be
nearly as heavy as might have Deen ex-
pected, considering the magnitude and ex-
tent of the disaster. The officials of the
United Railroads of San Francisco now
place the loss in physical property at $1,-
250,000, most of which is covered by in-
surance.

The tremors of the quake have passed,
the fire has burned itself out and now, with
the rising of a new San Fraucisco. more
beautiful and artistic than ever Defore,
steps are being taken as rapidly as possible
to place the city in a normal condition.

The burned district includes about 2500
acres, or approximately 5 square miles of
the city's area, including the entire Dbusi-
ness, commercial, hotel, and shopping dis-
tricts, and a large portion of the rcsidential
section. The earthquake district, or that
section in which the shock did the greatest

damage, is for the most part coincident

with the heart of the burned district.
\Vithin the earthquake and fire area thc
United Railroads of San
about 100 miles of track, laid for thc most

part as double track in 50 miles of streets. Of this
mileage, 60 miles was operated by the overhead trolley
40 miles was operated by cable. The cable lines
suffered the most from the effect of the earthquake and

Francisco has

and

ANOTHER VIEW,
EARTHQUAKE, AND WAGONS LOADED WITH REFUGEES, FURNITURE

SHOWING TRACKS TWISTED AND BROKEN BY THE

AND MERCHANDISE

power houses escaped serious injury. One of these stations
was located across the street from the fire limit, and although
the building was discolored by smoke the flames did not
reach the structure, and the plant was ready for operation
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immediately after the disaster. Most of the company’s car
houses were located outside the fire limits and were not in-
jured in any way. This accounts for the small loss in elec-
tric rolling stock, as most of the cars were in the car houses.
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cial interests associated with the United Railroads, both in
San Francisco and in the East, were among the first to start
a relief fund, and the day after the disaster the sum of $75,000
was subscribed jointly to the general relief work by the
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TWO SCENES ALONG THE LINES OF THE OAKLAND CONSOLIDATED TRACTION COMPANY, SHOWING THE UPHEAVAL OF
THE ROADBED AND TWISTING AND BREAKING OF THE RAILS

So far as can be learned, only seven electric cars were
destroyed.

As in the case of the Baltimore fire, the street railway com-
pany was one of the first institutions in the city to rise from

STACK OF PIEDMONT POWER STATION,

OAKLAND

the despondency and confusion caused by the double disaster,
and after the staff had helped in fighting the fire step by step.
the entire organization rallied around the executive officers,
and in many cases, while the ruins were still smouldering, the
temporary reconstruction work was well started. The finan-

United Railways Investment Company, Ladenburg, Thalman
& Company, Patrick Calhoun, C. Sidney Shepherd and Ford,
Bacon & Davis. The company aided further in the relief
work by opening four of its car houses and housing and lodg-

STACK OF YERBA BUENA POWER STATION OF THE KEY

ROUTE, OAKLAND

ing the homeless. By almost superhuman efforts two of the
main lines through the very heart of the destroyed district
were opened up, and a remarkably good service given. This
electric service was of the utmost convenience and help to
the citizens and the relief force, as this service for some time
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offered practically the only means of transportation through
this section of the city. All passengers were carried on the’
cars free of charge, and it is the intention to give this free
service until conditions become more normal. The company
will run cars on Market Street by overhead trolley as soon as
dangerous walls are removed, namely in a day or two. The day
after the fire cars were operated successfully from Broadway
down Fillmore Street, through Sixteenth Street to Bryant
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Street, which is now the crowded district. On April 30 cars
were also operated from Sixteenth Street down Mission
Street to Market Street. Mayor Schmitz operated the first
car as motorman, and Judge Morrow and a distinguished
party of citizens were on board. The sight of the cars aroused
the greatest enthusiasm among the people, as the operation of
these cars provided extremely useful service. On April 30
the company reported that it was ready to operate also on
Twenty-Sixth Street to San Bruno Avenue and Dwight
Street ; Fifth Street and Market Street to Mission Street and
Canandage Street; Sixteenth Street and Bryant Street to
Kentucky Street and Twenty-Third Street; Fillmore Street to
Haight Street and Stanyan Street; Fillmore Street to Sixth
Avenue and Calf Street, via. Sacramento Street. This gives
service on the present lines of the system over practically the
entire city. It is the intention to lay temporary tracks on
Market Street, each side of the present tracks, for removing
debris.

The revised general boundaries of the burned district
are as follows: Water front from Brannon Street
on the east to Jones Street on the north, Jones Street to
Chestnut Street, to Hyde Street, to Polk Street, to Filbert
Street, to Van Ness Avenue, to Clay Street, to Franklin
Street, to Sutter Street, to Van Ness Avenue, to Golden Gate
Avenue, to Octavia Street, to Page Street, to Cough Street,
to Market Street, to Dolores Street, to Twentieth Street, to
Mission Street, to Eighteenth Street, to Howard Street, to
Fifteenth Street, to Folsom Street to Eleventh Street, to Bry-
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ant Street, to Water front. This district is outlined on the
accompanying map. :

The only electric power plant injured by the earthquake or
fire was that at North Beach, where the roof was broken in
and the machinery slightly damaged. The Millbrae and Turk
and Fillmore sub-station roofs and sidewalks were damaged
by the earthquake, but the machinery is uninjured. The tele-
gram states that the employees fought every inch against fire,
day and night, without eating or sleeping.

That the damage to electric railway property was not con-
fined to San Francisco is evident from the reproductions on
pages 727 and 728 of scenes in Oakland after the earthquake.

The shock was doubtless as severe on the east side of the
bay as in San Francisco. The damage to some buildings was
severe, but the total loss was surprisingly light. Nearly all
electric railway lines could have been operated continuously
had not the management prudently ordered the current kept
off the wires until all had been thoroughly inspected. This
was done, and all electric roads operated within twenty-four
hours.

Three of the accompanying views are of the electric railway
tracks of the Oakland Consolidated Railway Company on
Webster Street, Alameda. This street is a causeway filled
across a tidal marsh—the worst possible formation with re-
spect to stability. The land on both sides has never been
filled, so that the roadway has had no lateral support. Here
one of the tracks sank 3 ft. or 4 ft. The kinking of the track
is due to end pressure buckling the 7o0-1b. rails. There were
several other spots about the same as the one shown.

Another view shows the brick stack of the Piedmont power
station, Oakland. This chimney was 136 ft. high; the hole in

‘the side is about mid-height. All above the hole has since
been pulled down. This building stands on filled-in salt
marsh, IR

Another view shows the brick stack of the Yerba Buena
power station. It was 16 ft. high; about one-third is gone
from the top. Some cracks exist in the remaining portion,
but the chimney is in a serviceable condition. It stands on
swampy ground near the shore of the bay, but has a very sub-
stantial pile foundation. The appearance of confusion in the
foreground is due to an extension of the engine and boiler
rooms, which has been under way for scme time.

—_—
15,000-KW POWER PLANT FOR LOS ANGELES, CAL.

The Pacific Light & Power Company, of Los Angeles,
Cal., has just contracted with Charles C. Moore & Company,
engineers, of San Francisco, for a complete steam power
plant to be delivered and installed at Redondo, Cal., a suburb
of Los Angeles. This plant will be used for supplying power
to the entire street railway system of Los Angeles and the
various surrounding towns, in connectien with the various
other power plants and water transmission systems. This
plant will have a nominal capacity of 15,000 kw, consisting of
three 5000-kw units; the overload capacity of the plant will
be about 30,000 ithp. The generating units consist of three
MecIntosh & Seymour combined double horizontal and verti-
cal compound condensing engines, with grid-iron valves, each
direct connected to a 5000-kw fly-wheel type General Electric
so-cycle 18,000-volt alternator. Engines will operate under
175-1bs. pressure, 100 degs. F. superheat at throttle, and 27%5-
in. vacuum. The engines are fitted with a special equipment of
electrical speed-changing devices, and McIntosh patented
time-delayed dash pots, to facilitate the synchronizing of al-
ternators and the operation of alternators in parallel under
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variable load. The division of load between the engine and
the speed of each engine will be controlled by the switchboard
operator. [Each engine has two horizontal high-pressure
cylinders and two vertical low-pressure cylinders, as well as
two sets of condensing apparatus, one for each low-pressure
cylinder, so that in case of breakdown of either side of any
main engine, the other side may be operated under an over-
load.

Wheeler Admiralty surface condensers®are to be used
throughout. Connected to each condenser there will be one
motor-driven Wheeler centrifugal circulating pump, also one
Edwards triplex vertical single-acting suction, valveless air
pump, motor driven. The air-pump and circulating-pump
motors are supplied with power from an auxiliary generator,
or may be operated from the main generator. Each main
generator has its independent engine-driven exciter. The
auxiliary engine and exciter engines are tandem compound
non-condensing, supplied by the Harrisburg Foundry and
Machine Works. The exhaust steam from the auxiliary en-
gines, together with the various drips and the exhaust steam
from the feed pumps, will be used for feed water heating
purposes. Steam is supplied by means of eighteen 60o-hp
Babcock & Wilcox water-tube boilers of forged steel con-
struction, each boiler having an integral superheater to give
125 degs. superheat at the boiler nozzle when operating be-
tween 190 and 200 lbs. gage pressure. Each boiler is equipped
with fuel oil furnaces and oil burners. Weber steel concrete
chimneys will be used. All high-pressure steam piping will
be specially designed with rolled-steel flanges and lap joints.

Chapman gate valves will be used throughout, specially
constructed for use with superheated steam. Electrically con-
trolled valves will be used at critical points. On the outlet
from each boiler there will be one Pearson automatic angle
steam stop and check valve. Oil is supplied to the boiler by
means of Snow specially constructed oil pumps, and will be
heated by means of Goubert multiflow oil heaters. The feed
pumps are horizontal duplex compound, outside center
packed. The feed water is heated by Goubert vertical multi-
flow feed-water heaters.

The entire plant is designed on the panel system, and in
effect consists of three independent plants of 5000 kw each.
It is of particular interest as being the largest power plant
ever contracted for as a whole on the Pacific Coast, and one
ot the largest so placed in the United States. Heretofore, the
large steam plants on the Pacific Coast have been used in
connection with water-power transmission purposes, merely
for purposes of reserve. In thisinstance it is the intention of
the owners to operate the plant continuously on account of
the low cost of the production of power. The plant is situated
near the oil wells, and oil will be secured at an exceedingly
low rate. The economy of the plant is such that power may
be produced at a rate and sold in competition with water-
power transmitting companies. :

One of the novel features of this contract is the provision
for the contractors to operate the plant for a period long
enough to insure all parts being in proper working order,
and then to submit the plant to a ninety-day test under actual
working conditions, to determine the compliance with the
guaranteed economy of the complete plant. During this test
the entire operation of the plant will be under control of the
contractors and sufficient data will be obtained to determine
individual performance of the various apparatus. The object
of this test is not only to determine the amount of bonus or
forfeit due, depending upon the economy of the plant, but
also to establish a record for the economy of the station,
which the company’s regular operators are subsequently
expected to maintain.
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HIGH-TENSION DIRECT-CURRENT RAILWAY&BETWEEN
COLOGNE AND BONN, GERMANY

A ggo-volt direct-current electric railway has just been
completed for operation between the cities of Cologne and
Bonn, Germany. The line is 28.3 km (17.6 miles) in length
and passes through a number of villages near the Rhine
River and through a coal mining territory. Freight is handled
in addition to the passenger traffic. At present the line is
double track only for a short distance, but the typographical
conditions along the right of way are such that there will be
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with single phase. Besides this the use of single-phase cur-
rent would make it impossible to use storage batteries to pre-
vent possible interruption of traffic. Finally it appeared that
the part of the line running in the country, comprising 22
km (13.6 miles), was too short to take full advantage of the
benefits of the single-phase transmission, while the use of a
high-tension diréct current, with the power house located at
the center of the system, would prove the most economical
and reliable. This road is not the first high-tension d. c. line
built by the manufacturers, as the Berlin Elevated Railway
has been using 8oo-volt d. c. motors for some time.

BTy, -

A TRAIN OF TWO MOTOR CARS AND TWO TRAILERS ON THE 990-VOLT DIRECT-CURRENT LINE BETWEEN COLOGNE AND
BONN

no difficulty in double tracking the line all the way whenever
necessary. The track is very substantially built, being cal-
culated for wheel weights of 7000 kg (15,420 Ibs.) It is pro-
posed to operate the passenger trains up to a speed of 8o km
(50 miles) per hour, running two trains each way hourly,
carrying up to four cars, with a seating capacity of 25o.

A special difficulty arose in connection with the operation
of this line, as the only power which was convenient was the
550-volt direct-current used by the railway systems in Col-
ogne and Bonn. A number of large electrical manufacturers
were asked to make bids for the power equipment. One plan
of the Allgemeine-Elektricitits-Gesellschaft contemplated
the use of 6ooo-volt single-phase current for the line running
in the open country and 550-volt direct current in the cities.
Another plan by the same company involved the use of 8oo-
volt direct current on the interurban section and 550 volts in
the cities. A third plan was submitted by the Siemens-
Schuckert Company, calling for ggo volts on the open line
and 550 for the city. After a careful study of these three
proposals, the third was chosen and it was determined to
build at Wesseling, midway along the line, a power station
capable of generating a transmission potential for ggo-volt
operation. The reasons for adopting this plan are given as
follows:

The use of high-tension single-phase current required the
conversion to 200 volts on the car, as well as the fact that the
same motor would have to be capable of using direct current
on the city sections. Even though the motor should be
capable of operating satisfactorily on both a. c. and d. c., it
was found that the additional controlling and other apparatus
would increase the weight so much above that of the
direct-current equipment, that the use of single-phase cur-
rent would be uneconomical, as compared with
direct current.

straight
Again, the saving in overhead work in trans-
mission, due to the high-voltage single-phase current, was
overbalanced by the more expensive car equipment required

The power-transmission system is divided as follows: In
the cities of Cologne and Bonn, current is taken at 500 volts
from the terminal power stations, and for the interurban sec-
tion ggo-volt current is taken from the new station at Wessel-

I

CLARMATVRE
CL.GAGE

VIEW OF 9%0-VOLT INTER-POLE MOTOR FROM ABOVE

ing. This portion of the line is divided into three feeder sec-
tions. The central section receives current directly from the
power station at ggo volts, and also from a storage battery.
The end sections are supplied with current from the station



Mav 3, 1906.]

through a 150-volt booster, and are also provided with storage
battery auxiliaries. These batteries are each of 330 amp-hours
capacity, and float across the line.

Each track is equipped with two trolley wires of 80 sq. mm
cross section (160,000 circ. mils), and catenary construction
is used. The catenary is supported by steel poles at intervals
of 15 m (50 ft.) At the Marienburg and Bonn terminals
special section insulators are used to prevent any possibility
of the g9go-volt current entering the lower-potential line of
the city railways. The rails are bonded by two copper bonds
of 75 sq. mm section (150,000 circ. mils), and are cross bonded
every 100 m (328 ft.) The lighting current for the sta-

CROSS SECTION OF INTER-POL]'E RAILWAY MOTOR

tions is taken directly from the trolley wire. All auxiliary
transmissions, such as telephones, block signaling, etc., are
laid in cables, to avoid all interference with the trolley cur-
rents.

For the freight traffic the railway has five steam locomo-
tives of the type used on the government railroads, and for
the passenger service there are at present ten motor cars and
ten trailers. The motor cars have special compartments for
the motorman, room for twenty-eight passengers in the sec-
ond-class compartments and twenty-nine in the third-class
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compartments have cross seats on one side of the aisle and
a longitudinal seat on the other, and are for non-smokers.
The doors at the ends of the cars are intended only for the
train men, but, in emergencies, may also be used by pas-
sengers. All the cars are equipped with Westinghouse air
brakes, in addition to the hand brakes. The electrical equip-
ment of each motor car consists of two 130-hp, ggo-volt
motors, which permits a motor car and trailer weighing 54
tons to attain a speed of 70 kin (44.1 miles) an hour. As the
multiple-unit system is used, two or more motor cars can be
operated with trailers in the usual way.

The motor is of the interpole type, and has four main
poles and four interpoles. The arrangement is shown in
the accompanying cuts in which the dimensions are in milli-
meters. The windings of the interpoles, as well as those on
the main poles, are in series with the armature. The arma-
ture coils are of flat copper ribbon. Two sets of brushes are
used, and the operation of the motors is said to be sparkless.
The armature core has four ventilation slots, which make
it possible to cool the windings effectively. The hourly rat-
ing of the motor at g9go volts is 130 hp at 700 r. p. m. The
gear ratio is 1:3.1, and standard gage is used. The control
system is operated by a special low-voltage current taken
from a storage battery. Current is taken from the trolley
wires through two bows on each motor car. The motor com-
pressors for the air-brake system are carried on the trail cars.
The heating and lighting of all of the cars is electrical.

This paper is indebted to the manufacturers and to the
“Electrotechnische Zeitschrift” for the foregoing particulars
and illustrations.

A CONVENIENT FORM FOR INSPECTORS OF MULTIPLE-
UNIT EQUIPMENTS

In inspecting the controllers of multiple-unit systems, it is
necessary to know what contactors or unit switches should
close on each point of the master controller. E. R. Cunning-
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LONGITUDINAL SECTION OF INTER-POLE RAILWAY eMO1OR

compartment. The trailers are usually made up of second
and third-class compartments, but, if exclusively third class,
seat seventy-two passengers. They also have special com-
partments for mail and express material. The longest allow-
able train, namely of four cars, is capable of carrying a maxi-
mum of 258 seated passengers. The entrances are placed in
the center of the sides of the cars. The central compartment
is fitted with longitudinal seats and is for smokers. The end

OO
Street Ry.Journal

GRAPHIC ARRANGEMENT, SHOWING THE CONTACTORS €OR-
RESPONDING TO THE PROGRESSIVE CONTROLLER NOTCHES

ham, electrical engineer of the Inter-Urban Railway Company
of Des Moines, la., has gotten out the form illustrated to
facilitate inspectors in their work. The form shows in a
graphical and in a very effective manner what contactors
should close on each point. Blue prints of the diagram are
supplied to those working with the control system. As mul-
tiple-unit control systems are connected in several different
ways, the diagram presented is not, of course, correct for all
systems,
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INTERESTING TRACK WORK IN SAN FRANCISCO

An interesting piece of track work was being undertaken
on the Sutter Street cable line in San Francisco by the
United Railroads of that city just previous to the recent earth-
quake and fire, and an account of it was prepared for this
paper just before the recent disaster. Although later occur-
rences will undoubtedly change the policy of equipment in
that city, the engineering features of the change are so novel
that an account of them is presented.

The Sutter Street line is one over which there was
a great deal of discussion on the part of the property owners,
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heavier rails—involved no unusual difficulties. The concrete
bed was broken away from around each rail, the iron-plate
cross ties were sawed off a few inches, and the new-rails were
bolted to double angle-iron chains, whose upright connect-
ing plates were bolted to the ends of the cross ties. The form
of support may be noted in the accompanying illustration.
No change was made in the cable slot.

The matter of widening the distance between track centets,
however, was a more difficult operation. The tracks were
originally g ft. 6 ins., center to center, and while the new rails
were being laid it was deemed advisable to widen this distance
to 10 ft. This latter is the width between track centers on
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TRACK WORK ON THE SUTTER STREET LINE, SAN FRANCISCO, BEFORE THE FIRE.

THE JACKS ARE IN POSITION FOR

MOVING OVER THE BED OF THE TRACK

who, in their demands for an improved service, requested
that an underground conduit system be installed. As an
underground system was shown to be not practical at the
present time, and as an overhead trolley was objected to, the
question was settled for the time being by the railway com-
pany agreeing to improve the present cable service.

The first step toward this improvement concerned the track
and the new work consisted in making three distinct changes;
first, the old light cable rails were replaced by heavy 7-in.
steel girder rails in 6o-ft. lengths; second, the distance be-
tween centers of tracks was widened, and, third, it was pro-
posed to change both tracks from the present 4-ft. 1274- in. to
standard gage.

The first operation—that of relaying the track with

Post, O'Farrell, Ellis and most of the other streets in the
city on which the United Railroads operates, with the notable
exception of Market Street, where the distance between track
centers is 12 ft.

The work consisted in moving the entire massive roadbed,
including the cable slot, of the south track, a distance of 6 ins.
away from the other tracks. The earth was first removed from
between the tracks to a depth of 4 ft., which is the depth of
the concrete bed of the track. A similar excavation about 2
ft. wide was made on the outside of the roadbed, to allow
space for the moving of the structure. Then, by means of
hydraulic and ordinary jacks, braced against the concrete
structure of the north track, the solid masonary roadbed of
the south track was moved over the required 6 ins. The
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accompanying illustration shows a block of the Sutter Street
line between Kearny and Montgomery streets, where the
roadbed was thus moved. In the foreground may be noted
the bend in the track which marks the point up to which the
work had proceeded. In setting the jacks they were placed
about 5 ft.apart,and the 50 ft.thus covered was worked over at
one time, and so on until a whole block was moved over, when
the excavations were filled in again. An entire block was thus
moved in a forenoon. An interesting fact in connection with
the work is that the entire mass of concrete
was twisted out of alignment without crack-
ing or damaging the structure in the slight-
est. The sand foundation under the con-
crete, of course, made it possible to move
the mass in this way where, with a clay or
rocky soil, it might-not be possible.

So far as known, this is the first place in |
the United States where such a piece of
work has been done. The United Railroads
first accomplished the same task recently on
Larkin Street in the three blocks fronting
on the City Hall, the fact being mentioned
in the STREET RAILWAY JOURNAL at the
time. The only serious difficulties arise
when large sewer or water mains pass
through the concrete road bed, but so far
the trouble has been successfully met. At
crossings, sections of rails were sawed out
of the crossing tracks, south of Sutter
Street, and afterwards inserted between the
two Sutter Street tracks. .

It was the plan of the company to reduce the gage of the
Sutter Street road to standard gage at night, by shifting the
rails at once. With this object in view, the new angle-iron
chairs had an inner row of bolt holes, 175 ins. inside the
others, to which the rail bolts were to be be fitted. The pave-
ment blocks were also placed in position alongside the rails
temporarily at first, so that they could be easily removed when

PASSENGER MOTOR CAR AND TRAILER, SERN VALLEY

the time came. These precautions and improvements will un-
doubtedly be found to be most convenient when the recon-
struction of the system, now under way, is farther advanced.

The Toledo, Fostoria & Findlay Railway Company has
contracted for an automobile bus with a capacity of 12 pas-
sengers, which will operate between Prairie Deport and Bill-
mans, a distance of two miles.
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ELECTRIC RAILWAY IN THE SERN VALLEY

One of the results of the exploitation of the rich water pow-
ers in the Alps has been to encourage the building of electric
railways between towns whose small population could not
afford this convenience if the cost of power were high. The
latest of these lines has just been opened for service in the
Serntal or Sern Valley, of the Upper Rhine district. This

railway is of the standard direct-current type, is 13.9 km long

FREIGHT MOTOR CAR AND TRAILER, SERN VALLEY

and connects the towns of Elm and Schwanden. The line fol-
lows a rather tortuous public road, so narrow and abrupt that
a large number of retaining walls had to be constructed be-
sides widening the road in many places. About 8800 cu.
meters were blasted out, 19,000 cu. meters of material (two-
thirds rock) used for the retaining walls, and eleven metal or
stone bridges constructed.

Grooved rails, weighing 32 kg per meter (about 64 Ibs. per

yard), are used in the villages and at cross-

ings, but T-rail, weighing 25 kg per meter

(about 50 1bs. per yard), is laid in 12-meter

sections on the rest of the line. A novel

feature is the use of metal ties. The type of
_ rolling stock is well shown in the accom-
panying illustrations. The passenger motor
cars consist of three single-truck vehicles,
having a car body 9.6 meters long. They
are divided into a baggage section and sec-
ond-class and third-class compartments,
seating twelve passengers and six passen-
gers respectively,and having standing room
for twelve passengers more. There are also
three trailers, each seating forty passengers;

a single-truck motor freight car, five cov-

ered freight trailers and four open freight

trailers. All of the electrical equipment for

these cars was furnished by the Maschinen-

fabrik Oerlikon. The motor cars carry two

65-hp series-parallel motors, each of which
is geared for a speed of 25 km an hour on the level. Provi-
sion’is made for air and electric braking. Current is taken
from the line through double bows, as shown.

The hydro-electric power station, which furnishes the
power for this line, is near Engi-Vorderdorf. It is equipped
with two Bell horizontal spiral turbines of 200 hp, each run-
ning at 680 r. p. m., and direct connected to Oerlikon 135-kw,
8o0-volt, direct-current generators.
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RECENT TRACK WORK IN LONDON

Some interesting track construction in which old rails are
used for ties has recently been completed in London by the
[.ondon United Tramway Company.

The rails were laid in 45 ft. lengths, were of the British
standard sections No. 3 and 3C. Tie rods, screwed at both
ends, were placed 6 ft. 6 ins. apart, except at joints where the
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A NON-GAP LIGHTNING ARRESTER

The usual type of lightning arrester is made with some
form of air gap, the idea being that the high-potential light-
ning discharge will easily leap across the gap to ground, but
that the line potential is not powerful enough to follow it.
A distinct departure from this style of lightning arrester is the
one now made by the Woolley Electric Company, of Clayton,

spacing was to 6 ft. 9 ins. The accompanying section shows Mo. The essential part of this new arrester consists of a
rod of very high ohmic but non-inductive
_________ T_ resistance cut in directly between the line
H ) and the ground without any intervening
Vo ; 2% air gap whatever, so that it allows a con-
II‘ i R N S O stant ﬂ0\.zv of part of the lin'e cul:rent
= :;(;:.Sm.onxu.s‘: ¢ ¢ St & through it to the ground. It is claimed
i ; bs, per yard I : . 18
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DETAILS OF LONDON TRACK WORK, REINFORCED JOINT

s

WORK BY THE LONDON UNITED TRAMWAY COMPANY

the joint adopted. A steel chanuel, 30 ins. long x 5 ins.
wide and 6 ins. deep, weighing 30 lbs. per ft., and a steel plate,
30 ins. long x 12 ins. wide x 1% in. thick, are fastened to the
rail by 2%4-in. x 34-in. hook bolts. The attachment is made
by the hooks of the bolts fitting into slots made in the top
flange of the channel, and fastened through holes in the plate
and bottom flange of the rail, and the nuts screwed down on
to a bevel washer. The bolts are made of mild steel, and are
threaded for a length of 134 ins. from the nut. The rails were
then bonded with two No. oooo Crown bands, 32 ins. in
length.

Another interesting feature connected with the track con-
struction relates to the ties, which were spaced 9 ft. apart,
and consisted of 6 ft. lengths of old tramway girder rails, with
a depth of 6 ins. and a flange of the same dimension. These
rails were embeded in the concrete foundation with the flange
uppermost, and were firmly fastened to each rail by means of
two 7Z4-in. bolts with bevelled washers.

After the track laying and bonding had been completed,
the track was concreted in. 'When this had set, it was covered
by a floating 114 ins. thick, and surfaced so as to provide the
proper camber for the paving. The blocks were then thor-
oughly grouted with cement grout (2-1).

The contractors for the work were J. G. White & Company.

Y o e —

The Detroit United Railways will receive from the Cincin-
nati Car Company in a short time ten interurban cars for lim-
ited service on the Rapid Railway, Flint Division, and later
on the Detroit, Monroe & Toledo Shore Line. Each car is
57 ft. long, and will be driven by four Too-hp motors.

Street Railway Journal

USED IN NEW
GAPLESS LIGHTNING ARRESTER

that the construction of the rod is such that, while it limits
the flow of the line current to a decidedly negligible quantity,

JUNCTION OF KINGSTON ROAD AND LONDON ROAD.
SHOWING METHOD OF LAYING STEEL TIES

for instance, 1-60 of an amp. on 550 volts, it does not in any
way impede the lightning discharge, offering to it, as a mat-
ter of fact, a dead short-circuit to ground. The rods are of
like composition throughout, and will neither heat nor fuse
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on account of the small line current or the severe lightning
discharge. It is stated that the resistance will remain constant
under any conditions of operation. One reason why this
arrester is claimed to be superior to the air-gap type is the fact
that in the latter the lightning change must build up to a
potential high enough to discharge itself over the gap, and, of
course, until this discharge takes place the high potential is
liable to go down the line and injure the electrical apparatus
in connection with it.

The discharge rod is mounted in a porcelain box, so ar-
ranged that the removal of the cover will also remove the rod
for inspection, the cover being held in place by spring clips.
The outside dimensions of this box are 234 ins. x 234 ins. x
1034 ins., and for car-line use is enclosed in a wooden box.
The indestructibility of the rod, the fact that it is non-arcing
and its absence of moving parts naturally make the mainten-
ance and replacement costs almost nothing. This arrester,
which its manufacturer calls “Type C. C.,” or constant cur-
rent, has been in continual service during the last two seasons
on a number of electric railway lines. Among the companies
using it may be mentioned the St. Louis & Suburban Railway
Company, which, in a recent letter to the manufacturer, states
that the twenty-five which it installed on its switchboard at
the main power station and at points along the line had given
.very satisfactory service, and that recently it had purchased
125 more to install at other points.

S to——
NEW EQUIPMENT FOR POUGHKEEPSIE

Poughkeepsie lies on the east bank of the Hudson River,
73 miles north of New York. It is on the New York Central
& Hudson River Railroad, and communicates with the New
York, West Shore & Buffalo Railway by ferry from High-
land, and with the Hartford & Connecticut Western Railroad
by the Poughkeepsie, Hudson & Boston Railroad (37 miles).
Well laid out, with regular and shaded trees and abundantly
supplied .with water, Poughkeepsie is a pleasant place of resi-
dence, and it enjoys a special reputation for its educational
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sar College, if desired, which lies 2% miles east of the city,
and is the terminus of this branch of the railway system. Two
other lines extend through the city, and a suburban line runs
to the village of Wappingers Falls, which is situated on the
river, about 8 miles south of Poughkeepsie. The entire rail-
way system comprises about 18 miles of track.

At the time of the fire, which occurred at 12:30 a. m. on
Feb. 11, the equipment of the road consisted of thirteen

POUGHKEEPSIE OPEN CAR

" single-truck closed cars, eight single-truck open cars, one 4o-

ft. double-truck closed, and one 42-ft. open car. The entire
plant, consisting of car houses, power and lighting station,
which were adjoining, was destroyed by this fire, and, with
the exception of one car, which had not yet come into the car
house, the entire rolling stock of the railway company suf-
fered in a like manner. To tide them over in their misfor-
tune cars were borrowed from the United Traction Company,
of Albany, and a rotary converter was ordered, shipped by ex-
press and erected, so that use could be made of the altern-
ating current generated by the local lighting company, and
by Monday, Feb. g, cight days after the fire, the energetic
efforts of the company were rewarded by seeing the operation
of the road once more resumed.

Cars of the groveless post, semi-convertibe type, built by
the J. G. Brill Company, are to compose the major portion of
the new rolling stock, and the six cars which have recently
been put in operation are of this type, and their measure-
ments are as follows: Length over the end panels, 28 ft. 4
ins.; length over the vestibules, 30 ft. 4
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ins.; width over the sills, including the
plates, 7 ft. 1014 ins.; width over the posts
at the belt, 8 ft. 2 ins.; sweep of the posts,
134 ins.; distance between the centers of
- the posts, 2 ft. 5 ins.; height from the rail
over the trolley board, 11 ft. 94 ins.;
side of the side sills, 5 ins. x 8 ins; size of
the end sills, 474 ins. x 8 ins.; thickness of
the corner posts, 354 ins.; thickness of the
side posts, 334 ins.; length of the seats, 36
ins.; width of the aisle, 22 ins. The cars
are finished in cherry; ceilings of decor-
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ONE OF THE NEW GROOVELESS POST, SEMI-CONVERTIBLE CARS USED BY THE
POUGHKEEPSIE CITY & WAPPINGERS FALLS RAILWAY

institutions, Vassar College, the ecarliest and one of the great-
est women’s colleges in the world, being within a short dis-
tance from the city. Two miles north of the city, on an
eminence above the Hudson, stands the Hudson River State
Hospital for the Insane. In the summer the river front pre-
sents an especially busy appearance, with its numerous ex-
cursion boats and other pleasure craft. The steamers of the
New York & Albany line touch at Poughkeepsie and the
rowing course, where the intercollegiate contests are held
each year, starts at the Poughkeepsie Bridge. From the river
one can board a car on the main line of the Poughkeepsie
City & Wappingers Falls Railway and be taken direct to Vas-

ated birch; spring cane seats, and other
Brill specialties, such as sand boxes, gongs,
¢ etc.

Trucks of the 21-E type are used under the car bodies, and
have a wheel base of 7 ft.; diameter of the wheels, 33 ins. The
car builder now has in the course of construction for this
road seven additional semi-convertible cars, six measuring
18 ft. 3 ins. over the bodies, and one 28 ft. Open cars, built
by the American Car Company, of St. Louis, have also been
placed on these lines, the dimensions being as follows:
Length of the car body over the crown pieces, 28 ft. 834 ins.;
width of the car body over the sills, 6 ft. 3 ins.; width of the
car body over the posts at the seat ends, 7 ft. 15 in.; side sills, -
3% ins. x 7 ins.; sweep of the posts, 5 ins. Type 21-E trucks
are also used under these open cars, with wheel base of 7 ft.
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SOME RECENT INSTALLATIONS OF DIESEL ENGINES
IN ENGLAND

The Diesel engine, of which a great deal has been heard in
this country, has been installed in several electric traction
stations in England, notably at Rothesay, in the Island of

Bute, in the Lye sub-station of the Dudley & Stourbridge

Tramways and at the Yardley station of the Birmingham
Tramways Company. An interior view of the latter station is
shown in the accompanying engraving. This station contains
four Diesel engines of 100 kw each, each directly connected
to a generator.

Figures for three months show the load factor of this sta-
tion to be 31.5 per cent, and the amount of Texas crude oil
used per kw-hour is 0.66 Ibs., which at 52s. 6d. (14.60) per
ton, equals 0.1836d. (0.3672 cents) per kw-hour. The total

=
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The total cost for a 28-day period in June, 1905, and output
of 68,920 kw-hours, was as follows:
Figl [ vnismosenmnny 0.185d., or 0.370 cents per kw-hour
Oil, waste, stores....... 0.044d., or 0.088 cents per kw-hour
Repairs and Maintenance,
0.038d., or 0.076 cents per kw-hour

WaLEs . ouw emminie e cons 0.161d., or 0.322 cents per kw-hour

Salaries ............... 0.014d., or 0.028 cents per kw-hour
Total, 0.442d. 0.884
.__.__“*____

STREET RAILWAY MEN CONTRIBUTE TO SAN
FRANCISCO FUND

A number of employees of the Washington & Canonsburg

POWER STATION AT MANCHESTER, USING DIESEL ENGINES

operating expense during the same period amounted to 0.437d.
(0.874 cents) per kw-hour. During February, 1906, the load
factor increased to 50 per cent, and during that month the
total operating expenses amounted to 0.362d. (0.724 cents)
per kw-hour.

The total cost of the plant, with switchboard, cables, pump,
water-cooling tower, tank and building, amounted to £10,539,
(or $126.50, per kw). Owing to reduced manufacturing ex-
pense, it is stated that the present cost, inclusive of buildings,
would be £800, or $9.60 per kw less. At 10 per cent on the
investment, the interest, with the present output, would be
0.388 cents per kw-hour. The tenders on a steam plant, ex-
clusive of buildings, for the same station was £9,195.

Railway Company, of Washington, Pa., recognizing that there
must be many cases of suffering and want among the street
railway employees of San Francisco, have contributed the
sum of $41.50, through the United Railroads of San Francisco,
with the stipulation that this money is to be sent direct to
the families of the street railway men of San Francisco.
Robert R. Reed, general manager of the Washington & Can-
onsburg Railway Company, in forwarding this money on be-
half of the men, requested that, if opportunity arose, it should
be applied to some specific case of hardship which might
arise. The Washington & Canonsburg Railway Company is
part of the Pittsburg Railways Company, of which James D.
Callery is president, and which is controlled by the Philadel-
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phia Company, of which Judge J. H. Reed is president.

The following is the list of subscribers to the fund: James
Kent, superintendent; C. R. Lacock; C. Z. Brownlee; J. P.
Summers; J. J. Stephens, M. Watson; W. B. McBride; I. J.
Duvall; E. S. Mitchell; John Stollar; Thomas Dacey; W. W.
Mitchell; J. V. Patterson; Ray Crosland; R. N. Markley;
O. 1. Gilbert; J. O. Parker; C. M. Carson; D. L. Gray; R.
V. Noble; Joseph Thompson; E. C. Vankirk; J. B. Horne;
H. H. Dille; J. H. Lightner; H. R. Hewitt; John Loughman;
S. B. Anderson; A. Martin; F. V. Hill and George T. Hallam.

—_— e e———————
CLOSED CARS FOR BINGHAMTON RAILWAY COMPANY

The first electric railway in the State of New York was
installed by the Washington Street & State Asylum Railroad
Company, of Binghamton, which now forms a part of the
Binghamton Railway Company. This latter company is
energetic and enterprising, and its present railway system
has been well planned. The tracks of the company cover
about 45 miles, and the roadbed is of a heavy and substan-
tial standard. About 8o cars are in service, and it was only
within the recent past that the road increased its rolling stock
to the extent of eight new ten-bench open cars, built by the
J. G. Brill Company, and also two very handsome semi-con-
vertible passenger and smoking-car bodies, also constructed
by the Brill Company. Binghamton has a population of
40,000, and, together with Port Dickinson, Lestershire, Endi-
cott and Union, four neighboring towns reached by the lines
of the company, the district directly served has a population
of about 10,000, in addition to the city. The city is most fav-
orably situated for street railway business, being at the jumc-
tion of the Chenango and Susquehanna rivers, and branches
out in four directions. The officials of the Binghamton
Railway Company have paid particular attention to developing
the terminals of the different lines, Ross Park, operated by
the railway company, and which is the pleasure resort of the
city, being the most important terminus. This beautiful park,
which is about 174 miles from the center of the city, com-
prises 100 acres of natural wooded country, and thousands
of visitors from Binghamton and nearby towns are attracted
during the season. Another park that is well patronized is
Casino Park, owned by the railway company. Binghamton
is a manufacturing city of some note, and a commercial and

CLOSED CAR FOR THE BINGHAMTON

RAILWAY COMPANY

shipping center for an extensive agricultural and factory
neighborhood.

The accompanying illustration shows one of the new cars
which have recently been put in operation on the lines of the
Binghamton Railway Company. The details of the cars are
as follows: Length over the end panels, 22 ft.; length over
the crown pieces, 31 ft. 5 ins.; width over the sills, including
the plates, 6 ft. 3 ins.; width over the posts at the belt, 7 ft. 6
ins.; sweep of the posts, 8 ins.; distance between the centers
of the posts, 2 ft. 974 ins.; height from the floor to the ceiling,
7 ft. 10 ins,; height from the track to the under side of the
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sills, 2 ft. 5 ins.; height from the under side of the sills over
the trolley board, 8 ft. 934 ins.; height from the track to the
platform step, I ft. 434 ins.; size of the side sills, 334 ins. x
534 ins.; size of the end sills, 424 ins. x 634 ins.; size of the
sill plates, ¥4 in. x 7 ins.; thickness of the corner posts, 334
ins.; thickness of the side posts, 134 ins.; length of the seats,
21 ft. 6 ins.; width of the aisle, 3 ft. 2 ins. The cars are
finished in cherry, and have ceilings of three-ply birch.

_— P —
HIGH-POTENTIAL FUSE HOLDERS

The General Electric Company has perfected a new device
in the shape of a high-potential fuse holder. These fuse
holders are designed to protect 2300 and 6600 volt systems,
but can be made to suit special requirements for higher vol-
tage. They supersede the “expulsion” type, and will be used
in the future on all General Electric switchboards requiring
high-potential fuses. The de-
vice is of small size, and is said
to be capable of rupturing more
energy under short-circuit con-
ditions than any other similar
device heretofore placed on the
market. The body of the holder
consists of an insulated metallic
chamber, into the upper end of
which is screwed a fibre tube.
That part of the fuse located in
the chamber is of smaller cross
section than the remainder, to
insure rupturing at that point.
The expansion of the gases
formed by the area in the cham-
ber expels the fused metal and
effectually opens the circuit.
New fuses can be readily inserted in the holder by removing
a screw plug located in the bottom of the bulb.

The holder is connected in circuit by means of blades fast- -
ened to either end, which fit into clips mounted on a base or
switchboard panel. The advantages of this method of sup-
port will be readily understood. Spare fuse holders can be
kept on hand ready for the instant replacement of ruptured
fuses. The complete device is compact, substantial, easy to
handle, and may be located in any convenient place. The
holder can be supplied in groups of two, three or four,
mounted on bases or in single elements without bases for
switchboard mounting.

It is recommended that 2300-volt holders be spaced on 12-
in. centers and 66oo-volt holders on 18-in. centers; unless
barriers are use between them, in which case these distances
can be made 5 ins. and 8 ins., respectively. The ampere rat-
ing corresponds tc the continuous current-carrying capacity,
and the rupturing point is approximately €o per cent greater.
Fuses for operating on small overloads can be made to order.
The 2300-volt and 6600-volt fuse holders are made to carry
100 amp. fuses, or smaller sizes. Holders of both voltages
are furnished back connected for switchboard use without
base, and either back or front connected on base singly or in

groups with barriers.
__“‘__

1IIIGH POTENTIAL FUSE
HOLDER

The Long Island Railroad Company is laying an extra
track across the Flushing Meadows, so that its Port Wash-
ington Branch will be double tracked from Long Island City
to Main Street, Flushing. The company has plans for elec-
trifying that part of its system, and has been widening its
right of way.
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PORTABLE RECORDING GAGES

The value of recording pressure gages as a powerful factor
in promoting safety and economy has long been recognized.
Many users have, however, felt the need of a light, compact,
portable recording pressure gage, and particularly an instru-
ment which is so well made and free from delicate mechanism

that an ordinary workman can manipulate it successfully with

FIG. 1.—PORTABLE GAGE FOR PRESSURES EXCEEDING 5 LBS.

PER SQUARE INCH

reasonable care. To cover these requirements, the Bristol
Company, of Waterbury, Conn., has placed upon the market
a modification of its well-known recording gage.

In these portable gages, the metal case has been omitted
the pressure tube and clock for driving the chart being mount-
ed on a light aluminum back, which is in turn mounted in a
handsome wooden carrying-case designed with special refer-
ence to ease in handling and making connections to the source
of pressure.

For recording pressures which may exceed five Ibs. per sq.
in., the type illustrated by Fig. 1 is employed. A special flex-
ible connection with unions, is supplied to facilitate connect-
ing to piping at various angles. When a permanent instal-
lation is unnecessary, this instrument could be used to advan-
tage, as, for example, on boiler tests, water mains or fire pro-
tective systems where a few accurate and continuous records
would settle disputes or lead to better service.

For gas pressure, draft or light vacuum, the gage illus-
trated by Fig. 2 is adapted, since it is capable of recording
pressures as low as 1-2o in. head of water. Connection is
readily made by means of a rubber hose to nipple, which pro-
jects through the side of case. A simple clamping device is
employed to hold the pressure tube rigidly, when the gage
is being transported.

The portable gages above described weigh about one-third
as much as the standard form gages mounted in a carrying-
case, which has been used heretofore as a substitute. Both
forms are furnished with leveling screws to facilitate adjust-
ment of the instrument. Provision is also made for carrying
a supply of charts and ink with each gage.

S e

Members of the mechanical engineering department of the
Ohio State University have arranged to make an efficiency
test of the power station, sub-stations, lines and cars of the
Columbus, Buckeye Lake & Newark Traction Company.
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MEETING OF THE AMERICAN STREET AND INTERURBAN
RAILWAY MANUFACTURERS’ ASSOCIATION

A meeting of the American Street & Interurban Rail-
way Manufacturers’ Association was held in New York,
April 27, to elect permanent officers of the association,
make arrangements for the Columbus convention next Octo-
ber, and adopt a permanent constitution and by-laws. Upon
invitation, Messrs. Ely and Swenson, of the American Street
& Interurban Railway Association, were present. The former,
upon request, outlined the work which the American Asso-
ciation and its different committees were doing, and referred
particularly to the municipal ownership committee and the
committee on standardization of equipment. The work of the
latter committee was of particular interest to the manufac-
turers present, and it was the general sentiment that this
work was most timely and important. The secretary then
described the work which was being undertaken by the insur-
ance committee. The fields of the other committees were also
described in detail, and the president was congratulated upon
having secured such representative and well-known men to
serve. The association then took up the subject of its
revised constitution and by-laws and adopted the articles
presented by the committee on this subject. The follow-
ing officers were then elected: President, James H. McGraw,
president McGraw Publishing Company, New York; vice-
president, Charles C. Pierce, General Electric Company, Bos-
ton; treasurer, E. H. Baker, Galena Signal Oil Company,
New York; secretary, George Keegan, Interborough Rapid
Transit Company, New York. The adoption of Columbus as

FIG. 2—GAS PRESSURE OR LIGHT VACUUM GAGE

a convention city by the American Association was enthusias-
tically received. A committee was appointed by the president
to take up the preliminary work of the association’s work in
connection with the convention. This committee will meet in
Columbus soon, with one from the American Association.

In the evening the members of the executive committee,
with Messrs. Ely'and Swenson, of the American Association,
Frank Hedley, general manager of the Interborough Rapid
Transit Company, and J. F. Calderwood, vice-president and
general manager of the Brooklyn Rapid Transit Company,
were entertained at dinner at the city club house of the New
York Yacht Club.
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IMPROVED TROLLEY WHEEL AND HARP

The Liberty Bell Company, of Bristol, Conn., maker of the
well-known Liberty trolley harp, described in the STREET
RATLWAY JoURNAL of June 4, 1904, is now manufacturing
for the 4-in. and 6-in. sizes of this harp a special trolley
wheel. The harp is so constructed that it does not revolve
on a through pin or axle, but is held in place on a shaft be-
tween spring-connected bearing blocks. The result is that the
wheel is prevented from moving sideways when rounding a
curve, thereby avoiding arcing and the usual grinding contact
which tends to shorten the life of the wheel and wire. In
general, it is claimed for this company’s wheel that it will
prove more durable and economical, because it has no bush-
ing, has wider bearings, runs steadier and has better contact

gz
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POST-HOLE
AUGER

TROLLEY WHEEL AND BEARING BLOCKS

than others. For high-speed electric railways or other lines,
where the conditions are unusually severe, the company offers
its special Liberty cushion harp No. 12, with 6-in. wheels, of

the type mentioned above.
—_— P —————

A SIMPLE CONTROLLER REGULATOR

The necessity for some automatic means for checking the
extravagant consumption of current by careless motormen
has been often admitted by railway managers, but most of the
corrective devices offered have not fulfilled their promises of
saving power without introducing other evils, such as com-

TWO INSIDE VIEWS OF CONTROLLER REGULATOR, SHOWING THE SIMPLICITY
OF THE CONSTRUCTION

plicated mechanism and lack of flexibility to comply with
schedule requirements, particularly on crowded city lines.
To meet the needs of electric railways and others using
electrical machinery, the Equipment Protection Company, of
New York, has placed on the market the Barrett controller
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regulator. It consists of a stationary, malleable-iron plate
which is attached to the controller cap, and provided
with camming and arresting teeth; a malleable-iron cover
which, when placed in position, locks to the stationary plate;
and a heavy tool-steel pawl which is actuated by gravity and
adapted to engage the teeth of the stationary member for a
brief interval at each “point” as the controller handle is ad-
vanced in applying the current. The simplicity of this regu-
lator is well shown in the illustrations of the interior. There
are but three parts, and no springs, dash-pots, cogs, rollers,
exposed pawls or experimental features of any kind. There

. is nothing to get out of order and lubrication is unnecessary.

The company is not making any extraordinary claims as to
the exact saving insured by this regulator, but it is, neverthe-
less, confident that it will save its initial cost many times a
year.

ey

AN ECONOMICAL POST-HOLE AUGER

For several years past Iwan Brothers, of Streator, Ill., have
manufactured a simple post-hole auger which has been found
a convenient tool whenever a considerable number of holes
must be dug for poles, posts, etc. As will be noted from the
accompanying illustration, this auger is very simply con-
structed, the bowl being formed by two blades of crucible steel
riveted to a strong malleable arch. The two blades have
notched edges for interlocking, and, therefore, can hold each
other firmly in place. The total length of the sizes from 3 ins.
to 10 ins. is 4 ft.; 12 ins. and 14 ins., 6 ft. These lengths will
answer for all ordinary purposes, but where deeper holes are
required longer pipe can be attached. The 12-in. and 14-in.
augers are fitted with 1-in. pipe and all the oth:r sizes with
34-in.  Their weight varies from g 1bs. to 24 lbs. each.

Little pressure is needed to operate this auger, except in
very hard ground, as the two sets of cutting blades grip very
quickly. It is made to bore in all kinds of ground, aside from
solid rock, and will also take up gravel and small stones.

—— e -

The Brooklyn Rapid Transit Company is making plans for
building one of the most important new lines that it has con-
structed for several years. The new route is to extend from
Brooklyn to Jamaica, and will be established by the extension
of the Myrtle Avenue elevated
line to Lutheran Cemetery at
Middle Village, where {ree
transfers will be given to the
Metropolitan Avenue cars for
Jamaica. Practically, all the
necessary consents of property
owners have been secured,
and it remains only to get the
authorization of the Queens
County authorities. The pro-
posed route will consist of an
extension of the Metropolitan
Avenue line along the Wil-
liamsburgh and Jamaica turn-
pike from Middle Village to
Jamaica, connecting at the
Lutheran Cemetery with the
extension of the Myrtle Avenue
elevated line, and will termi-
nate there. With the free transfer from the elevated to the
surface line, it will be ‘possible for patrons to ride all the way
to Jamaica for a single fare. In effect, there will be a direct
route by trolley from the Eastern District of Brooklyn to
Jamaica, with a transfer connection.



740

ELECTRIC INDICATING LANTERN

About one year ago the FEureka Automatic Electric Signal
Company, of Tamaqua, Pa., installed for the Tamaqua &
Lansford Street Railway Company two Eureka indicating
lanterns at the railway company’s Manila Grove Pavilion.

ELECTRIC INDICATING LANTERNS USED AT PARK PAVILION

These lanterns, which show in both directions, have been
found to be a great accommodation to passengers. Persons

wishing to leave the grove on the east bound or west bound -

cars need not go to the depot to wait, but can
remain on the pavilion or in the grove until
the proper indicating lantern is illuminated by
the approaching car they are awaiting. These
lanterns are connected in series with blocks of
Eureka automatic electric signals, and are so
arranged that they are aglow only when cars
are approaching the grove. Thus persons
wishing to take cars in either direction are
given ample notice and may walk leisurely to
the depot, boarding the car with little delay.
Persons about to leave the grove often
asked, “How soon will the next car leave for e
cast and west?” This question is no longer
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REDUCED RATES IN OHIO

The Schoepf syndicate, which has recently acquired the
Appleyard properties, has announced a considerable reduc-
tion in rates on the lines between Columbus and Dayton, the
reduction being especially marked on round-trip tickets. This
is to meet the competition of the Big Four road between
these points. The steam road has reduced its rates as a result
of the recent 2-cent fare bill in Ohio, and it makes no extra
reduction on round-trip rates.

—_— P — —
A SIMPLE RAIL-JOINT

The McConway & Torley Company, of Pittshurg, which
manufactures malleable and steel castings, as well as several
ctandard railroad couplers, is now actively pushing a rail

JOINT APPLIED TO RAIL

joint for street railway use which can be applied to the regu-
lar patterns of splice bars used with the A. S. C. E. rail sec-
tions.

The object of this device is to hold the jointed parts

= —3%"——7J

asked, as any one, by means of the lanterns,

can know with positive certainty the approach
of east or west bound cars. When cars leave
the Grove, the lanterns are automatically cut

fe—

e -
RPN R VO R NP
o T L

2
9%

15—

out. Indicating lanterns of this type would
also be a great accommodation in large stores,
hotels or places of amusement, where people
could remain until the last 'minute before
taking cars. The only cost of maintenance is that required for
the renewal of incandescent lamps, possibly once or twice a
season. ‘ .

A document has been filed in the Hudson County Court
House, Jersey City, recording the leasing of the land owned
by the Public Service Corporation at Hudson Street and
Hudson Place, Hoboken, desired for the terminal of the
Hoboken branch of the tunnel that has been constructed be-
tween Morton Street, Manhattan, and Fifteenth Street, Jer-
sey City.

Street Loy.Journal

DETAILS OF RAIL JOINT

level, so that the ends of the rails will not !e battered, as in
the case with the unsupported joint. This joint is very simple
in construction, as it consists of only two complementary
parts, which when bolted together can be made to clamp the
rail base and splice-bars in a very efficient manner. It is not
by any means an untried contrivance, but is said to have been
in satisfactory service for a long period on several lines whose
operators are now using it in large quantities. One of the
accompanying cuts has been prepared to exhibit this joint
in plan and elevation, while the other shows its appearance
when applied in service.
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APPREHENDING WIRE THIEVES

The loss of wire and bonds by copper thieves is an annoy-
ance which periodically strikes nearly every city and inter-
urban company in the country; especially the latter class of
roads. In many districts it is apparent that there are bands of
thieves who make a business of stripping wires from poles or
removing bonds from fish plates, and either melting it and
then disposing of it or selling it in bulk to junk dealers. The
daring of some of this class of thieves is something astonish-
ing. Frequently there have been cases where a gang of men
with a wagon and ladders and equipped with all the appliances
of legitimate repairmen, have taken down thousands of feet
of wire in broad daylight and escaped with it unquestioned
by people who saw them and supposed they were employees
of a company. In a great many cases men of this character
are ex-wiremen who know their business, who have carefully
planned arrangements for getting away with and disposing of
their booty, and whose skill and sang-froid makes them diffi-
cult to apprehend. Probably a iarger percentage of losses,
however, comes from men and boys who are hard up and
occasionally venture forth at night with a cold chisel or a pair
of pliers and carry away a few soldered or unprotected
bonds or a few hundred feet of wire in some isolated place.
At 12 cents to 15 cents a pound for scrap copper, a few hours’
work at night yields a comparatively good income, even
though carried on only occasionally. Losses of this kind are
less annoying to traction companies by reason of the intrinsic
value of the material carried away than they are by reason of
the loss of current due to grounds, the disruption of traffic
through insufficient voltage and the loss of time and expense
in finding the break and repairing it. .

The majority of roads when they suffer from losses of this
kind, either get the local police to take up the matter or hire
a detective agency to follow it up. In either case the percen-
tage of recoveries of property and conviction of thieves is
usually very low, because it is difficult to identify the prop-
erty, wire being all alike, and because, as stated, the thieves
usually operate only periodically in a certain neighborhood.
Some few large systems employ detectives exclusively in this
work, but with the great majority of roads losses are so in-
frequent, or so small, that it would not pay to follow this
course.

While the growing tendency of interurban lines to consoli-
date or to co-operate and work together in matters of traffic
‘and operation, it would seem that a great many losses of the
kind described could be avoided by several companies in a
district clubbing tozether and hiring a man to make a busi-
ness of discouraging wire thieving. If the plan was followed
up in a number of districts these men could co-operate and
render each other great assistance by exchanging information
as to the operation of gangs of thieves or of individuals, and
by securing evidence and making arrests. Steam roads
employ such men and their methods of co-operation annually
save thousands of dollars. The great importance of good
current conditions to electric roads makes it especially im-
portant that some such plan be put in force.

Some valuable and interesting suggestions along this line
are furnished by Charles H. Kelso, of Cleveland, who is em-
ployed by the Everett-Moore syndicate almost exclusively in
the work of apprehending wire thieves who annoy those prop-
erties. Incidentally he attends to other matters of a private
nature, such as securing evidence in accident cases, following
up thefts of freight, etc., and he is withal a very important
cog in the organizations of these properties. He has been
remarkably successful in securing convictions, breaking up
gangs of thieves and in recovering property. In the six years
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he has been employed in this work he has secured the convic-
tion of twenty-seven wire thieves, with sentences of from one
year to seven years, and has recovered thousands of dollars
worth of property. Unquestionably the chief reason for his
success is that he has made a study of the methods of this
class of criminals, has a wide acquaintance among men likely
to engage in such work and among junk dealers likely ta buy
such material; in a word, has devoted his attention exclu-
sively to such work. His jurisdiction extends over the Cleve-
land, Painesville & Eastern, the Northern Ohio Traction &
Light Company, the Lake Shore Electric Railway, Toledo
Railways & Light Company, and a number of telephone
companies controlled by this syndicate. Frequently he does
work for other companies in this district. He has devised a
system of private marks for each of these companies. Rail
bonds and other copper and brass parts are stamped with this
mark in a manner which is scarcely noticeable, while wire is
also privately marked. A simple device is attached to each
reel, so that as the wire is unreeled it is given a slight nick at
intervals; the distance between nicks varying for different
roads. These marks are hard to detect but they afford al-
most indisputable evidence in identifying property and in se-
curing convictions against dealers who buy such property. A
wide acquaintance with police and court officials also aids in
the work. He has a large collection of descriptions and pho-
tographs of men who have been engaged in such work, and
when a robbery takes place he is frequently enabled to find
that a certain well-known'crook has been seen in that district
and he gets after him. On occasions he has followed men
from place to place all over the country, and finally appre-
hended them. Men who engage in such work frequently have
distinctive methods of operating, and Mr. Kelso’s familiarity
with these methods has enabled him to locate the criminal
where an ordinary detective would be at a loss to find a clue.
Mr. Kelso prides himself upon being the watchdog of the
properties of the Everett-Moore syndicate. He says that
the thieves are afraid of him and that of late they are confin-
ing their depredations to roads not protected by his watchful
eye. As evidence of this, he points to the fact that one sum-
mer a year or two ago he took a vacation, and in an unguard-
ed moment mentioned an intended trip to a newspaper man
who gave him a personal item. He says he had just gof com-
fortably settled down to a good quiet rest at an obscure resort
when he received a flood of telegrams from a number of man-
agers to come home quickly and get after a flock of wire
thieves that had descended upon all parts of the system.
Since then he has taken no vacation.

.

TRAFFIC CIRCULARS IN BOSTON

For the convenience and instruction of the rapidly growing
body of people who appreciate the delights of trolleying
through eastern and southern Massachusetts, southern New
Hampshire and northern Rhode Island, the passenger depart-
ment of the Boston & Northern'and Old Colony Street Rail-
way Companies has now in the process of publication three
descriptive folders, one of thirty-six pages for the lines and
connections of the Boston & Northern system, one of twenty-
four pages for the lines and connections of the Old Colony
system, and one embodying brief facts concerning the parks,
groves, seashore resorts and other places of outdoor récrea-
tion along the lines and connections of both companies. The
folders will have striking cover designs, will be illustrated and
artistically arranged on a fine quality of paper, so that they
will be of value as souvenirs, as well as for the interesting and
helpful matter that they will contain.
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LONDON LETTER

(From Our Own Correspondent.)

The report of the National Electric Construction Company,
Ltd., which is closely associated with the Dolter Electric Traction,
Ltd., is interesting because it shows that a good deal of surface
contact work is at present being carried out in England—a fact
which is well enough known, but is interesting when seen in the
annual report of a company. It appears that the equipment of the
tramways between Rotherham and Mexborough and the tramways
at Torquay are both making excellent progress. Both of these
installations are being equipped on the Dolter system. Within
the last few weeks, also, the Dolter Electric Traction, Ltd., has
received a contract for laying the surface contact system on the
Front at Hastings, but this contract is unfortunately subject to
the consent of the Hastings Council, which is extremely slow to
move in the matter.

The scheme for linking up tlie Bournemouth and Poole district
with Canford Cliffs and the Havens and connecting Studland
and Swanage more closely with the district of Bournemouth, has
had to be abandoned on account of the opposition to the neces-
sary conveyor bridge over the Channel which divides the North
and South Havens. No one disputes the fact that electric tram-
ways in this direction would be a great benefit to everyone in
the vicinity, and would have opened up a beautiful country for
pleasure purposes as well as giving facilities to the residents in
the country portions for reaching the town of Bournemouth.
The town of Poole is, after all, a harbor, and the custodians of
that harbor naturally object to anything that can possibly inter-
fere with the free coming and going of ships. The Light Railway
Commissioners have therefore rejected the scheme for the
present.

The electrification of the tramways in the city of Birmingham
is rapidly proceeding, as some of the old steam routes will at an
early date become the property of the Corporation. The new
tramways are also well in hand, and the contractors who are at
present engaged in the work are pushing forward as rapidly as
possible. Many new contracts have recently been let, so that
by the end of 1906 most of the work of conversion and most of
the new work will be completed. It is expected that on Jan. 1
next the remaining steam cars in the city of Birmingham will
be replaced by electric cars all over the city. The tramways
committee expects to make the change during the night of the
last day of 1906, and the first day of 1907 should see something
like 200 new electric cars in service.

The city of Leeds, under the able management of J. B. Hamil-
ton, has made another record in the conduct of its tramway
affairs. Not only has it taken in a larger amount and carried a
larger number of passengers, but has been able to do this with
a considerably reduced car mileage. During the past year the
tramway cars have carried over 09,000,000 passengers and have
run about 7,000,000 miles, the receipts amounting to about £ 309,-
00o. This means an increase of £14,676 over the previous year’s
receipts, and an increase of about 9,000,000 in the number of
passengers carried. It will thus be easy to pay over the £52,000
which has been promised for the relief of rates for the past year.

The new system of electric tramways for the Corporation of
South Shields has just been put into operation. The work was
commenced about June of last year, the contractors being Under-
wood Brothers for the permanent way and Dick, Kerr & Com-
pany for the overhead equipment. The overhead equipment con-
sists chiefly of side bracket poles supporting grooved trolley
wire. Forest City bonds have been used entirely on the track
construction. The cars have all been built by Hurst, Nelson &
Company, Ltd., with British Westinghouse equipments and Brill
trucks. The electric: current for the operation of the system is
supplied from the Corporation’s electricity works, where two
500-kw Dick-Kerr generators have been installed.

1t seems likely that the tramway dispute in Manchester be-
tween the tramways committee and the tramway men will be
settled without a strike. The chief cause of the trouble has been
the application of the men for payment of time and a half for
Sunday labor. A number of meetings and conferences have been
held, and it would now appear that arbitration will settle the
question, though it looked for a time as if it would be impossible
to arrive at this conclusion. The Manchester tramways com-
mittee has had under consideration the election of a chairman in
succession to Councillor D. Boyle, who recently resigned the
position in consequence of having become managing director of
a company which proposes to run a motor omnibus service in
the Manchester suburbs beyond the electric tramways area. The
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commniittee's choice has fallen unanimously on Mr. Wainwright,
who has been for many years deputy chairman, and Alderman
Bowes has been elected deputy chairman. Mr. Wainwright has
been a member of the City Council for nearly sixteen years, and
has been on the waterworks, tramways and finance committees,
though most of his particular work has been devoted to the in-
terests of the tramways.

Perhaps the most striking fact that would appear to a stranger
visiting London at present, would be the number of motor omni-
buses which are now plying in almost every thoroughfare. It is
not much more than a year since really practical motor omnibuses
began to ply in London thoroughfares, although for several years
previous to that experimental motor omnibuses were in opera-
tion, chiefly for the purpose of getting statistics of operation.
It would appear that the horse omnibus is doomed, a fact which
will not be regretted by many, although it must be confessed
that one’s nerves will have to get more accustomed to the motor
omnibuses before they are absolutely popular with everyone.
There are perhaps plying in London now some four or five hun-
dred motor omnibuses, and it is estimated that over a thousand
more are on order for delivery as soon as they can be manufac-
tured. The motor omnibuses are all doing good business in
London, though whether they will eventually pay is a question
open to some doubt, and it seems evident that they will not pay
to the extremely large extent that was expected of them at first,
as repairs and maintenance, especially of the rubber tires, have
been heavier than was expected. Their popularity steadily in-
creases, however, as they have the happy faculty of getting over
the ground quickly, and can outdistance horse omnibuses so com-
pletely that there is almost no comparison. Even the tube rail-
ways will have to use all their endeavors to encourage traffic, as
even they cannot accomplish a journey in many minutes less
time than the motor omnibuses, when one takes into considera-
tion the getting to and from a particular station and the neces-
sary descent to and ascent from the platform.

The Hon. Arthur Stanley, M. P., has been made chairman of
the Lancashire United Tramways, Ltd., and is devoting his ener-
gies to the completion of this extensive system of tramways
stretcjing between 'Liverpool and Manchester. As will be re-
membered, this system has not been successful financially, but has
been practically reorganized recently with fresh capital, and when
the connecting links are completed it is hoped with new enter-
prise and new management to make a success. The lines at
present commence at the boundary of Liverpool and pass by way
of Prescot, St. Helens, Hindley and Atherton to Bolton. An-
other line connects by way of Boothstown, and from there a line
via Worsley is being made to connect with the Salford Tram-
ways, which in turn connect with the Manchester system. The
Farnworth Urban District Council has, in the meantime, entered
into an arrangement with the South Lancashire Tramways Com-
pany whereby its system of electric trams will be operated by the
company, it forming one of the most important connecting links
in the new system between Liverpool and Manchester. The work
of making the actual connecting links is rapidly progressing, and
it is hoped that in August the whole system will practically be
completed.

The service of tramcars between St. Leonards and Bexhill has
now been commenced, this line forming part of the Hastings
Tramways. It will undoubtedly prove a popular line and form
a new method of transportation between the two watering places.
When a decision has been arrived at, however, for the electrifica-
tion of Hastings Front, the system will undoubtedly be very
much more effective, but so far no actual desicion has been ar-
rived at by the Hastings Council, although the Hastings Tram-
ways Company has made a definite contract to equip the Front
with the Dolter surface contact system, as announced elsewhere
in this letter.

The London County Council has not given up its pet proposal
to secure powers from Parliament to run tramway cars over the
Thames bridges, and this bill has now been read for a second
time in the House of Commons without very much opposition.
This, of course, does not mean that the field is won, but it is a
considerable step in the right direction. Captain Hemphill, the
new chairman of the highways committee, stated that the Royal
Commission had advised a large increase in the direction of the
tramway sections, and stated that there were only about 30 miles
of electrified tramways in the County of London at present, and
that as there were only 115 miles of tramway in the vicinity of
London where there ought to be at least 300 miles, it was obvious
that the work of electrification would have to be expedited. It
is interesting to note that the tramaways north of the Thames
leased to the Metropolitan Tramways Company for the past few
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years, have now been retransferred to the London County Coun-
cil, under the terms of the new arrangement whereby the agree-
ment is terminated now instead of four years hence. There will
be as little change as possible in the traffic organization, but the
work of electrification will be commenced immediately, the first
stage of about 22 miles of single track having already been put
in hand. It is expected that the electrification of the whole of
this northern system of tramways will involve an expenditure of
about £5,000,000, but the Council is entering upon the work
without the slightest hesitation, believing that the increased traffic
will make this expenditure a good paying proposition. The lines
affected are about 50 street miles in length. The London County
Council is to be congratulated in its action about the tramways.
It had to pay £8o,000 for good will on the business for four
years, but as the system was getting to be absolutely intolerable
under the old slow horse-car condition, something drastic had to
be accomplished. The County Council is also endeavoring to get
permission to construct a new tramway, which will, of course, be
electric, from Cricklewood through Edgware Road to the Marble
Arch, as has been frequently stated in these columns. Midch
opposition has been encountered, but the standing orders commit-
tee of the House of Lords has .now allowed the bill to proceed.
It is also interesting to note that the immense generating station
which the London County Council has been building at Green-
wich for the past two years is now rapidly approaching com-
pletion, and it is expected that early in May it will be ready for
furnishing power for London County Council purposes. When
the station is completed, it will be a huge one, containing about
40,000 hp, although at present only a portion of the power will
be available. It is situated at Greenwich, opposite the Isle of
Dogs, and extensive pier accommodations have been provided, so
as to allow the discharge of coal. Cranes have been installed to
discharge 20,000 tons of coal in a day. The engines are by Mus-
grave, of Bolton, while the Electric Construction Company, of
London and Wolverhampton, has furnished the generators. The
boiler house is equipped with Stirling boilers.

Again the most interesting question is that of furnishing elec-
tric power in bulk to London. It will be remembered that last
year a most comprehensive bill, called the Administrative and
County bill, was put forward by a party of Newcastle financiers,
of which C. H. Merz was the electrical engineer, but which failed
to get through before Parliament rose. The London County
Council has awakened this session, on account of the fact that
this administrative and county bill very nearly passed, and has
this year promoted a very similar bill in Parliament for the fur-
nishing of electrical power to the whole county of London. The
recent change in the government has undoubtedly helped it, and
there seems little doubt but that this bill will actually go through
unless stopped in the House of Lords. It has already passed the
second reading in the House of Commons, whereas the adminis-
trative and county bill and the additional Electric Power Supply
Company’s bill (St. Neot’s scheme) have not gonc so far as
their promoters would have liked. During the discussions these
two bills, however, have been given a locus standi before a hybrid
committee, so that they will be discussed incidentally along with
the London County Council bill. There will be other bills con-
sidered by the same committee, so that practically the whole
subject of furnishing electric power in bulk to London will be
discussed. The discussion on the second reading was an interest-
ing one. McKinnon Wood stated that the London County Coun-
cil was not anxious to kill private enterprise, but it did want to
oppose private monopoly ; that he considered the bills in Parlia-
ment at present were just as strongly opposed by the already ex-
isting private companies as by the London County Council. It
was simply a question to be decided as to whether the necessary
supply of electricity in bulk at a low rate should be entrusted to
the central municipal authority rather than to private enterprise.
He claimed that the bill was not a new one, but that for certain
reasons it had not been brought forward in such a strong way
as it was presented now. He fully thought that the existing
electrical enterprises would be protected in any scheme which the
London County Council would promote. The Council was in a
particularly good position to furnish current in bulk, as it would
shortly by using 37,000,000 of units for tramway supply, and its
existing station at Greenwich would soon be in a position to turn
this out. If private enterprises were to secure a valuable monop-
oly of this kind, in some future year such monopoly would have
to be purchased in the same way as £ 50,000,000 had to be paid to
the water companies, and examples had already been made in the
electric lighting business when Marylebone had to buy out a
company for the sum of £1,200,000. Lloyd George, president of
the Board of Trade, also made some interesting remarks, chiefly
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reassuring in character, and stated that all power bills would re-
ceive careful consideration in the hybrid committee. He insisted,
however, that the government did not accept the view that munici-
palities were not capable of managing electrical enterprises, and
considered that most of the borough Councils who were furnish-
ing electric current in London at present were doing so profitably.

The eleventh annual convention of the Incorporated Municipal
Electrical Association, of which J. E. Edgcome, of Kingston-on-
Thames, is president, this year will take place during the week
commencing June 18, in London. There will be papers on the
commercial development of electricity undertakings, boiler-house
plant, steam turbines, depreciation of machinery and other in-
teresting subjects, though the titles of the papers of the con-
tributors have not yet been communicated.

At the last smoking eoncert cf the season of the Electro-
Harmonic Society, held at the Holborn Restaurant, an interesting
presentatioi®took place, when two massive silver bowls were pre-
sented to Messrs. Alabaster and Gatehouse, and a handsome
silver inkstand to Mr. Izard, as an acknowledgment of the serv-
ices which these gentlemen had rendered to the society, and to
mark the end of the twentieth session. The presentation was
made by Colonel Crompton, who read a letter from Sir William
Preece, regretting that he could not be with his friends that
evening on account of doctor’s orders. Colonel Crompton al-
luded in a happy manner to the great success which had followed
this social gathering for so many years, and for the excellent
work which Messrs. Alabaster, Gatehouse and Izard had done
for the society. Each of the recipients replied, Mr. Alabaster
giving a brief sketch about the formation of the society, and Mr.
Gatehouse stating that he had commenced his musical career at
the age of sixteer, and that although he had played at over a
thousand concerts in a purely amateur way, this was the first ac-
knowledgment of "is services that he had ever received. The
concert was then resumed and a pleasant evening was spent,
terminating a successful session. A. C. S

— e
AFFAIRS IN CHICAGO

Mayor Dunne has suggested plans for improving the transpor-
tation service and rehabilitating the traction system that may
bring about harmonious action between his followers in the City
Council and the Aldermen who have opposed municipal owner-
ship. The suggestions were made in a letter to Chairman Werno,
of the local transportation committee, and are supposed to embody
the ideas of Special Counsel Fisher as well as the Mayor. The
Mayor admitted that immediate municipal ownership is impos-
sible until the legality of the Mueller law and the ordinance pro-
viding for the issue of $75,000,000 of street railway certificates
have been tested. While this is being done he proposed that steps
be taken to improve the service, consolidate the traction systems,
and rehabilitate their properties.

The Mayor’s suggestions to Chairman Werno contain the fol-
lowing propositions :

That the traction companies shall agree upon a price for their properties
at once.

That the city shall agree to pay the price agreed upon and pay back all
the money put into “improvements, with a fair return on the investment,
when it takes over the properties.

That the companies shall be given indeterminate licenses to operate
their cars, terminable on reasonable notice whenever the city desires to
purchase, this right to be exercised at any time.

That the companies shall consolidate all their systems into one, if pos-
sible, and the consolidated company deal with the city.

That a definite term bond may be allowed to be issued if the companies
find it impossible to borrow money for rehabilitation under an indeter-
minate license.

That if the companies refuse to agree to the terms proposed, then ar-
rangements shall be made with some other company to operate cars on
the streets to which the city is entitled to possession by reason of expired
franchises.

That immediate steps be taken to test the validity of the Mueller law
and of the ordinance authorizing the issue of $75,000,000 of street railway
certificates.

The South Side street car men have ratified an agreement
with the Chicago City Railway whereby an increase of 1 cent an
hour for all men who have been in service for a year is secured.
This means 25 cents an hour instead of 24 cents, and will affect
between 2000 and 2500 men. In return for this concession by the
company the men have waived a demand for a 10 per cent in-
crease for car house employees. Working conditions are to re-
main the same as those of last year.
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No attempt will be made before July 1 by the United States
Government to enforce the law providing a fine of $10,000 a month
for failure to lower the tunnel structure to 22 feet below the
water level. This is the gist of the decision announced by Secre-
tary Taft. The Secretary’s conclusion is based on the desire of
the War Department to give Chicago sufficient time to arrange
for future use of the tunnels by the street railway companies,
after the decision of the United Statcs Supreme Court on the
petition for rehearing in the ninety-nine-year franchise case shall
be known. It is assumed by the Secretary that this decision will
be given by June 1, so that a month after that date will be avail-
able for beginning the actual lowering of the tunnels or for
making new arrangeiments with the street railway companies. A
virtual promise further to extend the time for completing the
work, if a beginning is made by July 1, is contained in the Secre-
tary’s statement.

Reasons for asking a rehearing of the Chicago ninety-nine-year
franchise case were presented to the United States Supreme
Court Thursday, April 20, in petitions by the Chicago Union
Traction Company and the Chicago City Railway Company. Oral
arguments are not allowed before the court on such motions, and
the hope of the petitioners therefore rests in their written state-
ments. The Union Traction Company outlines eleven reasons
why the rehearing should be granted. The Chicago City Railway
Company filed a separate petition for rehearing through its at-
torney, John P. Wilson, of Chicago. This petition contains seven
chief points in support of its argument for a rehearing.

— e
THE MEXICO SALE

F. S. Pearson, of New York, has been electe president of the
Mexican Tramways Company, and is the heau of the syndicate
referred to in the STREET RAILWAY JoURNAL of April 14, as hav-
ing purchased the street railway system of Mexico City from the
former owners, Wehrner, Beit & Company. Those associated
with Mr. Pearson in this purchase are a number of English,
French and American bankers who differ from the principal
holders of the Mexican Light & Power Company, the owners of
the Necaxa power plant, although some of the same European
interests are represented in both companies. )

The sale is said to have been effected for $11,250,000 gold, but
the actual cash paid for the property is $6,250,000 gold, the pur-
chasers assuming the payment of about $2,000,000 gold, of deb-
entures, as well as the mortage bonds of $6,000,000 Mexican
money, of the company that preceded the present one. Mr. Pear-
son was to leave for Mexico City, May 5.

It has not been stated when the new company will take actual
charge of the street railway property, but it is believed that the
payments will be soon be made, and that the transfer may take
place within the next couple of months.

At the time W. W. Wheatley, president and general manager
of the Tramway Company, was in New York last year, a state-
ment was published from him giving in outline the plans of the
company for securing power from the Mexico Light & Power
Company, and reviewing briefly the situation in Mexico City at
that time. Dec. 2 was the date of publication of the issue in
which this interview was contained.

—— e ————

THE SPOKANE-PEND D’OREILLE COMPANY ARRANGING
TO BUILD

The Spokane-Pend d'Oreille Rapid Transit Company, of Spo-
kane, Wash., is rapidly arranging the preliminaries preparatory to
constructing its proposed line. Surveys have been completed,
right of way secured and terminals bought at a cost of $go,000.

The line, which will be operated by the single-phase system, will
run for 30 miles through the center of the irrigated valley of the
Spokane River, which is largely sub-divided into 5 and 10-acre
tracts, and will pass through the irrigated districts and towns of
Opportunity, Greenacres, Otis Orchards, Sucker Lake and East
Greenacres. At Moab it will secure the large business of the
Newman and Sucker Lake districts. At Rathdrum the business
of Fish and Spirit Lakes and the Spirit Valley will be secured.
The eastern 15 miles of the road will run through a fine tract of
cedar, larch, fir and pine timber, as yet almost untouched. Be-
tween Spokane and this point the road will connect with the
Oregon Railway & Navigation Company of the Union Pacific
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system, the Spokane International branch of the Canadian Pacific
Railroad system and the Coeur d’Alene branch of the Northern
Pacific system, thus giving three transcontinental connections for
the large timber areas around Lake Pend d'Oreille. At the
terminus is the large lime, cooperage and saw-mill plants of the
Washington Brick, Lime & Manufacturing Company, with a
capacity of 500 barrels of lime per day. Around the lake are a
number of promising mining districts of silver, copper and gold,
among them “Lakeview,” “Granite Creek” and “Blacktail.” Sand-
point, Hope, Ellisport, Clarks Fork and Idlewild, a beautiful
summer resort, are all near the lake. As to power, the company
has arranged to purchase 1ooo hp from the Washington Water
Power Company, to be taken from its new power station at Post
Falls, Idaho, and at Rathdrum, thc county seat of Konotenai
County, about midway of the Rapid Transit Company’s line. The
officers of the company are: C. H. Reeves, president; J. J.
Browne, first vice-president; D. K. McDonald, second vice-presi-
dent; J. Grier Long, treasurer; R. A. Hutchinson, general man-
ager; Mark F. Mendenhall, secretary; Jas. C. Cunningham,
W. 8. McCrea, Harry A. Rhodes, trustees.

— s —

ANOTHER RULING BY MASSACHUSETTS COMMISSION
JUSTIFYING INCREASE OF FARE ON INTERURBANS

In an order issued by the Railroad Commissioners of Massachu-
setts last week, by which the petition of Melrose against an in-
crease of fares on the Boston & Northern Street Railway is dis-
posed of, the Commission clearly sets forth the fact that inter-
urban street railways cannot be maintained on a fare that
vields less than 1 cent per mile, and adds that the rate of 5 cents,
between Melrose and Boston, a distance of about 9 miles, is lower
than that chargcd by any interurban line in the country, taking
the service into consideration. The full text of the Commis-
sion’s order, summarizing briefly the whole situation, follows:

Several months ago the Boston & Northern Street Railway Company
increased the cash fare between Melrose Ilighlands and Boston from 5 to
10 cents, at the same time placing on sale at certain places 10-trip tickets
at 75 cents. . x A

The question is whether the increased fare is excessive.

An examination of the figures presented and of the returns of this and
of other companies and an investigation of street railway conditions with-
out as well as within this commonwealth conclusively shows that no com-
pany can carry passengers 9 miles for 5 cents over an interurban railway
constructed, maintained and operated like this, and at the same time out
of earnings pay anything in the way of a fair return upon investment.

In populous centers where a large and frequently changing patronage
fills and refills the same car, low fares yield a profit that canaot be realized
upon railways which for the most part carry passengers long distances
through smaller communities.

The average cost of transporting passengers upon the ordinary interur-
ban railway, with its long-distance riding, is necessarily greater than upon
the city railway with its heavy traffic for short distances. When, as in
some instances, a railway is both urban and interurban in character, it is
the great volume of constantly changing traffic within the city limits
which males possible the 5-cent fare upon the long-distance lines.

Again, in comparing railways, whether urban or interurban, in different
sections of the country, the expense of roadbed and equipment, rate of
wages, cost of heating and climatic conditions all have an important bear-
ing upon fares. In Massachusetts the required standard of roadbed and
equipment is expensive and costs of operation are high.

The fare between Melrose Highlands and Boston was formerly 10 cents,
but some years ago was reduced to 5 cents in the expectation that the
cities of Chelsea, Everett, Malden and Melrose would furnish in the riding
for short distances a patronage similar to that of a large municipality.
The company now faces the fact that this expectation has not been realized.

In our belief there is nowhere to be found an instance where a service
like that upon this railway between the points named is being successfully
performed under like conditions for a 5-cent fare. Upon interurban rail-
ways in the West, where fares are almost wholly governed by mileage, the
average rate is higher than upon our railways, the common rate being not
less than 14 cents a mile, often 115 cents a mile.

We know of no ground upon which we could declare that the fares
under consideration between Melrose and Boston are excessive or un-
reasonable. Any such finding would be against the evidence and inde-
fensible.

This is not the case of an experiment with a fare upon the promise of
which a location has been granted and which presents the question as to
how long an experiment with it should be continued. The original in-
crease proposed by the company was from 5 to 10 cents. Upon the sug -
gestion of the board in a former order the 10-trip ticket at the rate of Tl
cents a trip was introduced.

In our opinion, however, these tickets have not been brought within the
convenient reach of patrons. To place them on sale at a few fixed points
is not enough. The only way in which the tickets can be aiways available
is apparently through placing them in the hands of conductors for sale
upon the cars, and we recommend that this course be taken.



May 5, 1906.]
HALF BILLION FOR NEW SUBWAYS IN NEW YORK

Important facts concerning the cost of construction, equipment
and operation of New York City’s future subways were brought
out last week in the testimony of George S. Rice, chief engineer
of the Rapid Transit Commission, at a hearing before a special
commission recently appointed by the Supreme Court to deter-
mine whether or not certain projected lines are needed, and if the
city has available funds for building and equipping these lines.

Particular attention was given to the Third Avenue subway,
and other projected lines were taken up after Mr. Rice had given
all the figures asked for concerning Third Avenue. Mr. Rice
stated that the cost of building and equipping the Third Avenue
subway would be $39,000,000, the construction costing $26,000,000
and the equipment $13,000,000. If was estimated, he said, that
the line would carry 600,000 passengers daily, and that if oper-
ated by the city the cost would be 60 per cent of the gross re-
ceipts, based upon 600,000 passengers daily. That would amount
to about $11,000,000 a year. If operated by a private corporation
the cost would be only 50 per cent of the gross receipts. He said
the present subway was being run on that basis, and it was
practically certain that municipal operation would cost more than
private operation.

As to the total cost of construction and equipment of the nine-
teen subway routes now approved by the Rapid Transit Commis-
sion, Mr. Rice said it would be $450,000,000, construction costing
$300,000,000 and equipment $150,000,000. Equipment, he said,
would cost slightly less than $1,000,000 a mile. He gave the
following estimates of the cost and equipment of the several
principal projected lines: Third Avenue, $30,000,000; Seventh
and Eighth Avenues, $40,000,000; Lexington Avenue, $44,000,000;
First Avenue, $28,000,000.

Mr. Boardman, speaking for the Rapid Transit Commission,
said: What this city needs is a comprehensive scheme of transit,
another route on the East and West Sides, a connecting line be-
tween the two, and a route to Brooklyn that will utilize the two
bridges. It would be nonsense for the city to undertake anything
but a comprehensive scheme of improvement.

—_— e

SUMMER SCHOOL FOR ARTISANS AT THE UNIVERSITY
OF WISCONSIN

The sixth annual session of the Summer School for Artisans,
held under the direction of the College of Engineering of the
University of Wisconsin, begins June 25, and continues for a
period of six weeks. Courses of study are offered in the fol-
lowing subjects: :

1. Engines and Boilers.—Lectures and laboratory courses cov-
ering the theory, construction, management and testing of steam
engines, boilers, gas engines and gas producers, refrigerating
machines, etc.

2. Applied Electricity.—Lectures and laboratory courses cov-
ering the theory of direct and alternating-current dynamos and
motors, the operation and method of testing electrical machinery,
batteries, transformers and other apparatus, photometry and cali-
bration of instruments.

3. Mechanical Drawing and Machine Design.—Elements of ap-
plied mathematics, courses in mechanical drawing and machine
design adapted to the preparation of the students.

4. Materials of Construction, Fuels and Lubricants.—Lectures
on the properties of materials accompanied by laboratory tests;
lectures on fuels and lubricants with laboratory tests on the heat-
ing value of coals and efficiency of lubricants.

5. Shop Work.—Practice with hand tools, wood and metal
working machinery, and in blacksmithing and pattern making.

6. Manual Training—Lectures and laboratory courses adapted
to the requirements of manual training teachers.

The instructional force is taken from the regular faculty of the
College of Engineering, and the entire laboratory and shop equip-
ment belonging to the college is used by the students in the sum-
mer school. The requirements for admission do not extend be-
yond a working knowledge of English and arithmetic, but the
policy is to allow a large amount of individual work, so that the
student may take advantage of all the preparation he has ob-

tained. The school offers to those unable to take a regular four

years course an opportunity of obtaining a working knowledge
of the methods of testing and in the use of instruments, together
with such theoretical principles in each case as the nature of the
subject and the preparation of the student may permit. Cor-
respondence students have found the school of value in giving
an opportunity for laboratory practice along the lines in which
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they have had theoretical instruction. A bulletin describing the
work of the School for Artisans in detail will be sent on applica-
tion to Frederick E. Turneaure, dean, College of Engineering,
Madison, Wis.

— e

NEW YORK ALDERMEN CAN NOT GIVE FRANCHISES

The Court of Appeals has sustained the act of the last Legis-
lature taking from the Board of Aldermen of New York City the
power to grant public franchises and reposing it in the Board of
Estimate and Apportionment. The bill passed on by the court
was enacted because the Aldermen would do nothing with the
application of the New York Connecting Railroad for a fran-
chise. This company is dominated by the Pennsylvania Railroad,
which laid out a route over a private right of way for a railroad
from the Bushwick section in Brooklyn across Queens to Ward’s
and Randall’s Islands, and thence over a bridge to a junction
with the New Haven road at Mott Haven. The franchise applica-
tion came before the Rapid Transit Commission, and is still there,
as the Mayor thinks that the proposed terms are not fair to the
city. One objection to the road’s franchise is that it involves the
building of an embankment for a long distance crossing city

streets, and that in the course of time the city may have to

remove the tracks. As soon as the Legislature passed the law
last spring companies desiring franchises made haste to get their
applications before the Board of Estimate and Apportionment.
The merits of these applications were duly considered by the
board, and then referred to committee pending the final dis-
position of the suit brought by the Aldermen to test the con-
stitutionality of the act. Some of these franchises are as follows:

Southern Boulevard Railway Company, four extensions.

New York City Interborough Company (Belmont), thirteen
extensions and five alterations in routes.

New York & Portchester Railway Company.

Nineteen routes laid down by the Rapid Transit Commission.

New York Connecting Railroad Company.

Union Railway Company, twenty-two routes in the Bronx.

Nassau Railway Company in Brooklyn.

—_ e P
SALE OF PORTLAND (ORE.) RAILWAY SYSTEM

The statement is confirmed that E. W, Clark & Company, of
Philadelphia; J. W. Seligman & Company, of New York, and
the Portland General Electric Company, have purchased, in the
interest of the Portland Railway Company and the Portland Gen-
eral Electric Company, the controlling interest of the Oregon
Water Power & Railway Company.

The Oregon Water Power & Railway Company has in opera-
tion about 72 miles of railway, consisting of a line running from
First and Couch to Canemah, above Oregon City, about 18 miles;
a line running from East Oak and East Water Streets along the
river front to Sellwood, and thence through Powell’s Valley to
the power plant at Cazadero on the Clackamas River, about 40
miles; a line running from Second and Madison Streets to the
Mt. Tabor reservoir, about 6 miles; and a line running from the
city to Lpnts Junction, about 8 miles. An extension to Fairview
and Troutdale and the Columbia River, of about 10 miles, is
under construction.

The Portland Railway Company owns and is operating about
118 miles of road, and with the 72 miles of constructed lines and
the 10 miles of the Troutdale extension of the Oregon Water
Power & Railway Company operated in connection with them,
will make a system of nearly 200 miles of railway.

It can be stated authoritatively that a number of important
suburban extensions are already contemplated, and that the
entire electrical output, which is estimated at 50,000 hp, will be
under the direct control of the Portland General Electric Com-
pany. The water power properties, electric plants, sub-stations,
transmission lines, etc., of the Oregon Water Power & Railway
Company will be operated in connection with the electric gener-
ating and distributing systems of the Portland General Electric
Company. The completion of the power plant on the Clackamas
River, at Cazadero, will be pushed as rapidly as possible. It is
expected that by Sept. I of this year 15000 hp will be delivered
in Portland from the Clackamas plant.

The Portland General Electric Company is now furnishing all
of the electric current for the operation of all lines of the Port-
land Railway Company, and will hereafter supply such additional
power as may be necessary to operate the present lines of the
Oregon Water Power & Railway Company and all extensions of
the same.
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THE 1906 CONVENTION OF THE AMERICAN STREET AND
INTERURBAN RAILWAY ACCOUNTANTS’ ASSOCIATION

Announcement is made by Elmer M. White, secretary, that the
tenth regular annual convention of the American Street and
Interurban Railway Accountants’ Association will be held in the
city of Columbus, Ohio, during the week beginning Oct. 15, 1906.
At this early date, of course, only the bare outlines of the pro-
gramme can be given.

As the “Question Box” has been of much help to many of the
members during the past two years, it will be continued, and a
special blank for questions is being sent to all of the members.

There will be a paper read treating the use of curves or the
graphic method of showing results, by C. F. Bryant, auditor of the
Connecticut Railway & Lighting Company, Bridgeport, Conn.
Another paper will consider the routine of construction accounts,
by S. P. Young, comptroller of the Public Service Corporation of
New Jersey, Newark. The supject of depreciation and apprecia-
tion as applied to electric railways will be led by Robert N. Wallis,
treasurer of the Fitchburg & LeominsterStreet Railway Company,
Fitchburg, Mass. This subject has been ready for discussion for
many years, and it is planned to make this effort the most com-
prehensive possible along certain lines. The meeting at which
this question is to be considered will be open only to those repre-
sentatives of members presenting proper credentials.

G S—

HOLDING COMPANY FOR NEWMAN PROPERTIES IN
THE SOUTH

It is reported in financial circles that it is proposed to form a
holding company with $20,000,000 common stock and same amount
preferred to take over the street railway and light properties
controlled by Isadore Newman & Son, of New Orleans and New
York, embracing systems in Memphis, Nashville, Birmingham,
Knoxville, Little Rock and Houston. The stock issues of the
properties amount to $8,745,000 common and $13,000,000 preferred.
A schedule is submitted to the stockholders giving a basis of ex-

change.
P —

MAYOR McCLELLAN ACCEPTS ELSBERG BILL

Mayor McClellan, of New York, announced last Thursday that
he had signed the Elsberg Rapid Transit bill, and had returned it
to Albany, with a memorandum of his approval. The bill now
goes to Governor Higgins for final action. In his memorandum
of approval the Mayor said:

“By the enactment of this bill many radicat changes will be
made in the existing rapid transit law. As
the bill now stands, there is but one clause to
which any serious objection has been offered.
This relates to the section limiting the length
of future leases to twenty years with the privi-
lege of one renewal for twenty years in addi-
tion. It has been urged that such a term is too
short to prove attractive to responsible bidders,
and that the investment of private capital in
an enterprise of this kind under such condi-
tions would be impossible. I fail to see, how-
ever, any substantial reason for believing that
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LOUISVILLE SYNDICATE BUYS JACKSON PROPERTY

A Louisville syndicate, composed of Attilla Cox, John L. Helm,
George Gaulbert, J. W. Gaulbert, William Jarvis, Henning Cham-
bers, Oscar Fenley, C. E. Claggett, Harry Weissinger and S. S.
Bush, have purchased the electric railway and lighting properties
at Jackson, Tenn., a rapidly growing town of 23,000. The new
company, which will be called the Jackson Electric Company, will
at once add 7 miles of track to the 3% miles acquired, and aban-
don the present power plant and rebuild on up-to-date lines at a
new location. Particular attention will be given to lighting and
power. A suburban line will be built to Bemis, 3 miles distant,
which is a model manufacturing town patterned after Pullman.
S. S. Bush, who built and is general manager of the Pascagoula
Street Railway & Power Company, of Scranton, Miss., is also
general manager of the Jackson Electric Company, and will build
and manage it, with his general offices for both companies at
Louisville, Ky. The same syndicate owns both properties.

_—“4—_
PEEKSKILL SYSTEM SOLD

The Peekskill Lighting & Railroad Company, capitalized at
$1,400,000, which furnishes gas and electricity to Peekskill and
the adjacent territory and operates Io miles of electric railway,
has been acquired by the interests controlled by F. A. Stratton,
of Mount Vernon, and it is rumored that it will be merged into
the Northern Westchester Lighting Company, of which Mr.
Stratton is president, and which is capitalized for $2,00,000.

After closing a deal a new board of directors were elected,
with Mr. Stratton as president, and they took immediate steps
to contract for a new plant and several other improvements and
additional machinery. The Peekskill electric railway system will
be extended to Ossining, for a connection with the proposed lines
of the Hudson River & Eastern Traction Company. This will
give the people of Peekskill an almost direct connection with the
county seat at White Plains and the eastern side of Westchester
County.

¢ ———

STREET RAILWAY PATENTS

[This department is conducted by Rosenbaum & Stockbridge,
patent attorneys, 140 Nassau Street, New York.]

UNITED STATES PATENTS ISSUED APRIL 24, 1906

818,405. System of ‘Operating Railroad Switches; Aldred K.
Warren, New York, N. Y. App. filed June 24, 1905. Apparatus
at a central station for operating track switches, consisting of a

this limitation will have such an effect.

“It cannot be said that a forty years’ lease
of an underground road in the city of New
York would prove wholly uninviting to private
capital. I say forty years’ lease advisedly, for
I regard a twenty years’ lease, with the
privilege of a renewal of twenty years there-
after, as amounting to nothing more than a
naked lease for twenty years. If it should prove that private
capital will not be offered under these conditions, and that the city
by itself cannot construct and equip these new roads, it will be
perfectly feasible to apply to the next Legislature for a satisfuc-
tory amendment to this law.”

B & —

The New York State Board of Railroad Commissioners has
removed its New York offices from Whitehall Building, 17 Bat-
tery Place, to rooms 5004-7 Metropolitan Life Insurance Build-
ing, 1 Madison Avenue. The offices will be open during business
hours each day.
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PATENTS NOS. 818,508 AND 818,639

plurality of keys which directly work the switch levers in an oil
bath. At the same time certain magnets move switches on minia-
ture tracks in front of the operator so as to show the condition
of the actual track.

818,508. Fare Register; Arthur H. Woodward, Chicago, Ill.
App. filed Sept. 27, 1901. Details of a fare register for recording
both cash fares and transfers.

818,509. Hundred Indicator; Arthur H. Woodward, Chicago,
TIl. App. filed Oct. 10, 1003. See patent 818,508.

818,515. Electric Signal System; Victor W. Bergenthal,
Chicago, ), App. filed July 21, 1904. A block system in which
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lamps are cut in by the engagement of the trolley wheel with
suitable contacts adjacent the trolley wire.

818,561. Switch; Edward P. Robbins, Mansfield, Ohio. App.
filed Oct. 20, 1go5. A pair of contact-shoes arranged one on each
side of the trolley wheel, and adapted to be engaged by contacts
adjacent the trolley wire in circuit with a pair of solenoid coils
which move an armature directly connected to the switch point.
At the same time signal lights are displayed to indicate the posi-
tion of the switch point.

818,631. Trolley Wire Support; James H. Lane and Uriah
Culnick, Newark, N. J. App. filed May 4, 1905. Comprises a
member having horizontally projecting flanges and arms depend-
ing from the central portion thereof and adapted to be bent
inward to embrace the usual trolley wire.

818,639. Brake; William G. Price, Kingston, N. Y. App. filed
Dec. 23, 1903. Means for reducing the amount of movement
necessary for applying the brake-shoes to the wheels, consisting
of a turnbuckle and spring for actuating the same.

818,640. Car Truck; William G. Price, Pittsburg, Pa. App.
filed Nov. 12, 1904. A movably mounted bolster having transoms
arranged at the sides thereof, and spring arms interposed be-
tween the transoms and bolster for frictionally resisting move-
ment of the bolster.

818,641. Slack Adjuster; William G. Price, Pittsburg, Pa.
App. filed Feb. 11, 1905. Means for automatically taking up slack
produced by the wear of brake-shoes, comprising a movably-
mounted rod, a casing inclosing the same, and means for supply-
ing balls between the rod and the end of the casing.

818,744. Signal Apparatus; Clarence W. Coleman, Westfield,
N. J. App. filed Feb. 6, 1906. Mechanism for operating a three-
position semaphore arm consisting of an.electric motor and gear
connections therefrom to the main rod of the semaphore arm. A
special lever and switch arrangement is used so as to insure the
required movement of the semaphore arm under different condi-
tions. ; .

818,773. Switch-Throwing Device; John H. Mayer, New Ken-
sington, Pa. App. filed Dec. 21, 1905. The movements of the
switch point is accomplished by levers on the car, which engage
tappets in the roadbed, which are mechanically connected to the
switch point. The movement of the switch closed different lamp
circuits.

818,795. Railway Signaling Device ; Charles H. Smith, Lebanon,
Pa. App. filed March 30, 1905. A signal system for single-track
trolley roads, consisting of a semaphore and switch-box at each
turn-out, with a lever which is moved by the car contactor into
one of two extreme positions. At each turn-out there is a solenoid
magnet with two armatures, which establish certain lamp circuits
according to the position of the operating arms.

818,797. Fender; John Stawartz, Homestead, Pa. App. filed
Aug. 16, 1905. Comprises a pair of cushioned jaws which close
over and retain any object encountered by the fender.

818824. Device for Actuating Switches; Anderson Fuller,
Amsterdam, N. Y. App. filed Jan. 30, 1906. A depending treadle
on the car engages a lever in the roadbed which is mechanically
connected to the switch point.

818,855. Railway Signal System; Alfred L. Ruthven, Topeka,
Kan. App. filed Sept. 1, 1905. Designed to notify the engineer

or motorman of the presence of another car or train on the same -

track, and whether the train is moving in the same or in the
opposite direction. Special trolley circuits are provided which in-,
clude alarm devices in each train, and circuits along the roadbed
are also operative to indicate the direction of the respective trains.

818873. Guard Rail for Street Cars; Edward P. Danbridge,
Philadelphia, Pa. App. filed Dec. 7, 1905. The guard rail is sus-
pended in vertical slots by cables adapted to be wound and un-
wound on a drum to raise and lower the guard rail.

818,900. Car Wheel; Aaron Mast, Annapolis, Mo. App. filed
Jan. 5, 1906. The tread of the wheel is wound with wire.

818,035. Combination Strap Hanger; Samuel S. Brooks,
Brooklyn, N. Y. App. filed June 3, 1005. A combined strap
hanger, signal bell and register ringer.

818,047. Shoe Contact; George H. Fretts, Springfield, Mass.
App. filed May 13, 1905. An insulated shoe for trolley wires suit-
able for purposes of track switches and the like and consisting
of metallic plates bolted to the trolley wire and holes beneath the
bolts, so that the latter may drop to the ground in case they become
loosened and not interfere with the passage of the trolley wheels.

819,012. Compound, Which Forms an Emulsion with Water

, to be Applied to the Surfaces of Roads or Other Places; Edward
Hardcastle, Stockport, England. App. filed Jan. 2, 1906. Consists
of coal-tar creosote and resinate of soda holding pitch or asphal-
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tum in solution, which forms an emulsion with water, for the
purpose of preventing the formation of dust and allaying it.
819,032. Fluid Pressure Brake; William P. A. Macfarlane,
Chicago, Il1l. App. filed Nov. 4, 1905. Reduction of auxiliary-
reservoir pressure in the operation of restoring the train-pipe
pressure for the purpose of releasing the brake is accomplished
by venting some of the auxiliary-reservoir pressure into the train
pipe, with the result that the train-pipe pressure is augmented and
the main air-drum on the locomotive thereby assisted, and at the
same time the degree of pressure necessary for the release of the

brakes is reduced.
—_— P ————

PERSONAL MENTION

MR. G. E. BENDER, who for a number of years has been
assistant secretary of the Cleveland, Painesville & Eastern Rail-
road Company, with headquarters at Willoughby, Ohio, has re-
signed, and will be associated with the new banking and broker-
age firm of Borton & Borton, with offices in Cleveland.

MR. RAY RONK has been appointed auditor of the Lake Erie,
Bowling Green & Napoleon Traction Company. Mr. Ronk en-
tered business as a bookkeeper with the Detroit & Toledo Shore
Line, and later became auditor of the Detroit, Monroe & Toledo
Short Line, which was recently acquired by the Detroit United
Railway.

MR. JOHN H. MILLER, general manager of the Springfield
Railway Company, of Springfield, Ohio, has assumed charge,
temporarily, of the People’s Railway Company, of Dayton, which
is without any operating head, due to the recent deaths of both
General Manager Breen and Superintendent Kelley. Both of the
properties mentioned are controlled by the American Railways
Company, of Philadelphia.

MR. EDWARD BRILL has been elected treasurer and Mr. M.
Herman Brill secretary of the J. G. Brill Company, to succeed
Mr. James Rawle, whose election to the presidency of the com-
pany was announced in a recent issue of this paper. Mr. Edward
P. Rawle has been elected assistant treasurer of the company.
The following offices of the company are without change: Mr.
John A. Brill, vice-president; Mr. Samuel M. Curwen, general
manager, and Mr. William H. Heulings, Jr., assistant secretary.

MR. A. STAVENOW, chief traffic manager of the Grosser
Berliner Strassenbahn and the Western & Southern Berlin Sub-
urban Railway, has just arrived from Germany to make a study
of traffic handling in the large American cities. He expects to
visit Buffalo, Boston, Philadelphia and several other Eastern
cities. He is particularly interested in the subjects of schedules,
fare collection and accounting, car storage and employees’ benefit
associations. Mr. Stavenow has brought with him an ingenious
street railway map of Berlin in relief, all of the lines being shown
by layers whose thickness varies in accordance with the traffic
density.

MR. R. W. BAILEY, of East St. Louis, has been appointed
superintendent of properties for the new East Side Corporation,
which has consolidated the East St. Louis & Suburban with the
Alton, Granite & St. Louis lines, to succeed Mr. J. F. Porter, in
charge of the Alton lines. Mr. Bailey has been given charge of
the Alton electric lighting and gas system and the street railway,
the interurban lines operated by the Alton, Granite & St. Louis
and the Edwardsville, Alton & St. Louis Companies. He will
have his office at Alton. Mr. Porter will complete the work of
reorganizing the Alton Water-Works Company and then go else-
where to look after the interests of J. G. White & Company.

MR. FRANK A. POLHAMUS, formerly superintendent of the
New York & Long Island Traction Company, has been appointed
assistant trainmaster of the Long Island Railroad, in charge of
operations of the company’s trolley lines, comprising the Ocean
Electric Railway at Far Rockaway, Glen Cove Railroad at Glen
Cove, Huntington Railroad at Huntington, Northport Traction
Company at Northport, and the Nassau County Railway at Sea
Cliff. Mr. Polhamus entered electric railroading some eight
years ago as a conductor on the Lake Shore Electric Railway, at
Cleveland, Ohio. After serving four years in that capacity he
was appointed superintendent of transportation of the New York
& Long Island Traction Company. This position he held three
years, subsequently being appointed general superintendent of the
same company. Mr. Polhamus will have his headquarters at
Long Island City, in the offices of Mr, F, Hartenstien, superin-
tendent of transportation, :
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Notice.—These statistics will be carefully revised from month to month, upon information re
The table should be used in connection with our Financial Supplement ‘‘ American Street Railway Investments,
ics in regard to roads not reporting are solicited by the editors.
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TABLE OF OPERATING STATISTICS

reports to the ends of the various financial years.
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Be €O ooocncisnmion 9ttt 06| 257,641|%194,097| 63,544 48,796] 14,748 1eY Ry COovunionnaal 9 06| 662,772 378,651| 284,121 184,728/ 149,393
9 05| 228130 #175,287) 52,852 47,0211 5,831 9% 05| 586,040, 302,007 196,033 182,983 63,050
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