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The New Haven Electrification

We take pleasure in publishing this week an account of
the plans of the New York, New Haven & Hartford Rail-
road Company for the electrification of its main line between
Woodlawn and Stamford.
departure from previous heavy traction work, raised through

The anticipations of a radical

the adoption by the company of the single-phase system, are
certainly realized in the plans which are now announced in
detail. It certainly seems startling to think of operating a
four-track line, now 22 miles long and with a probable future

length of 61 miles, without the help of sub-stations or feed-
ers. We are so accustomed to the sub-station with its ac-
companiment, up to within recently, of an attendant or at-
tendants, and to an elaborate system of high-tension and low-
tension feeders, that a railway system hardly seems complete
without them. But the plan adopted by the New Haven
company is electric railroading reduced to its simplest terms.
In its absence of feeders and translating devices between
the generator and the car the method constitutes a return to
early d. c. practice, and the abolition of the sub-station and
the feeder, particularly the former, should mean a large re-
duction in the number of possible breakdowns. It is true
that 11,000 volts have never before been placed upon a trol-
ley wire employed in this country, but 15,000 volts are use 1
on the Seebach-Wettingen line in Switzerland, and even this
potential is low compared with that employed to-day on
many transmission systems in both the eastern and western
parts of this country. With a strong catenary construction
there should be no greater difficulties in insulation than in a
purely transmission line, carried at the side of the track or
over a pole-line private right of way. The use of this voltage
on the trolley wire, it is interesting to learn, permits the re-
duction of the line losses to less than 5 per cent, a figure
practically unattainable by any other system.

Closely associated with this question of voltage is that of
the

adopted, that of bridges spanning the track every 300 ft.,

supports for the overhead construction. The plan

appears somewhat formidable at first sight, but the cost,
The
use of bridges permits a combination in both construction

$26,600 per mile of route, is certainly not excessive.

and operation of the trolley lines with the block-signal sys-
tem, because the bridges not only carry the semaphores, but
will also be provided with an auxiliary safeguard against
accident in the form of oil switches by which any section can
be cut out of circuit. In this way the tower man, who is a
trained operator and who would be required in any event,
can look out for the condition of the overhead lines, and can
have a physical control over the movements of trains as weil
as the one provided by the signals.

Second only in interest to the subject of power distribu-
tion on the New Haven system is that of the electric loco-
motives to be used. It is not possible yet to secure a com-
plete description of these locomotives, but the information
now available is noteworthy. It indicates that the principal
departure from recognized standards in their construction is
in the motor suspension, and that in other respects the well-
known general characteristics of the usual four-motor car
equipment are preserved. In other words, while the motors
will be gearless, the locomotives, electrically considered, will
be simply a double-truck car with quadruple equipment, with
the four motors controlled by the auto-transformer tap
method on the a. c. section, and by the usual electro-pneu-

matic two-motor series-parallel method on the d. ~. section.
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The Problem of First Cost

One of the first things a capitalist desires to know in a pre-
liminary engineering report upon an electric railway is the
total investment which will be required. The amount of
money to be raised is, of course, a most important factor in
the decision to go ahead with or drop a given proposition, but
it is a question if undue importance is not in many quarters
at the present time attached to the first cost of equipping a
modern electric road. The volume of business throughout the
country is to-day so great that the demand for equipment in
many cases exceeds the available supply, and high prices are
the natural result. In times like these there is no doubt that
a good many undertakings are indefinitely tabled to await
more favorable estimates of first cost. This is particularly
true in the building of homes, and in many commercial enter-
prises a waiting policy is adopted in the anticipation of lower
prices at some later period.

In the electric railway field, it is doubtful if it is in the long
run wise to neglect opportunities to make money until the cost
of labor, material and equipment shall have decreased notice-
ably. Of course, the prospect of hard times and diminished
traffic must always be borne in mind before saddling a propo-
sition with a heavy burden of fixed charges; but if a project
figures out a reasonable return upon the investment, upon the
basis of a conservative traffic volume, it is certainly a poor
plan to hang fire because the total cost of the enterprise rep-
resents high prices rather than low ones in their component
items. For example, the man who refuses to buy aluminum
wire for a transmission line at, say, 35 cents per pound, be-
cause he hopes in a year or two to be able to buy it for 25
cents, fails to appreciate broadly the present opportunity if it
can be shown that operating economy lies in the 35-cent pur-
chase, high though the price may be.

The cost of a 2000-kw turbo-alternator may seem relatively
heavy in itself to one accustomed to purchasing small recip-
rocating engine-driven units, but if it can be shown that it
will pay to install such a machine in a growing street railway
system, the first cost ought not to be a stumbling block. To
take still another example, we think it is generally considered
that the first cost of a large storage battery is a pretty
formidable item in the equipment of an electric road, but after
all, what difference does the first cost make if substantial
economy can be shown by the use of the battery, allowing
liberally for fixed charges and operating expenses? It is an
American characteristic to replace out-of-date equipment with
modern apparatus, even at heavy expense for making the
change, and it is well to remember when the cry of high prices
goes up that such adjectives as high and low are merely rela-
tive terms; that the industry is constantly growing to demand
more substantial équipment and more powerful appliances
from the coal pile to the car wheel; that the researches upon
designs and experimental development of new equipment cost
large sums of money; and that the manufacturer has also to
meet the higher labor and'material cost in turning out his
product. If apparatus could remain standard for several
years—say a decade——the price might well be beaten down,
but in an art undergoing the tremendous development which
now characterizes the transportation industry, stationary
conditions are not to be expected. With the expiration of
patents legal expenses become more and more prominent, for
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every claim which can be maintained becomes doubly valuable
in the fierce competition of the manufacturing industry. The
cost of street cars tends constantly upward; the demand for
rails is almost insatiable; copper and aluminum can only be
had at relatively high prices, and often only upon long deliv-
cries—and yet below all this lies the great fact that we are
Let
us figure the fixed charges and operating costs rigorously,
but let us not balk at the mere sound of prosperity prices.

developing a country of almost boundless possibilities.

Lighting Switch Heads

Considerable difference of opinion exists as to the best
method of lighting switch heads. With steam trains the only
method usually available, of course, is oil, but certain of the
important electric railways in the Middle West are employing
electric switch lights, and at least one interurban company
has received a contract from a parallel steam road to furnish
the switch head lamps of the latter company with electric
current. Those roads which have adopted electricity for this
purpose state that they consider it not only much more eco-
nomical than oil, but more reliable. The switch lights are
arranged in different ways. Sometimes they are connected
to the d. c. feeder, and either burn all day oy are turned on
and off by the proper crews. On other roads they are tapped
off of a special feeder, or pilot wire, from the nearest sub-
station, so that all of the switch lights on each sectiod can be
thrown in from the sub-station. Two lights are all that are
required at each switch or turn-out.
either of two 300-volt lamps, or two 110-volt lamps can be

used in each head and one or two others, to make the group

This requires the use

of five or six, in a despatcher’s booth if one is located at the
switch. The principal objection to the use of electric lamps
in switch heads is, of course, the danger of the lamp circuit
burning out or being affected by lightning, and the former
danger is undoubtedly increased by the vibration to which the
lamps in the ordinary switch head are subjected. Neverthe-
less, practice has shown that the danger of a light going out
unobserved is largely theoretical, as the motormen, who know
the location. of the switches instinctively, report the defect in
any circuit, and when electrically-lighted switches are used,
Moreover, when the
lamps are supplied from a separate feeder, it is claimed by
the advocates of the electrically-lighted switch that the sub-
station attendant can tell pretty accurately from the ammeter
on this feeder whether one of the lamp circuits is out. Per-
haps the best answer to this objection is that a number of the

an extinguished light means danger.

longest roads which have be‘en using electrically-lighted
switches for some time report no trouble of this kind since
they have had them in use.

On the other hand, it is claimed by certain experienced in-
terurban railway managers that there is a decided advantage
in favor of oil lights, in that they compel the road depart-
ment to send a man to visit each switch head twice a day.
To perform this duty, the roadman has to walk a considerable
distance along the track on foot, and this regular inspection
is by no means a detriment to the general good. The use of
electricity for lighting switch heads is of such recent date
that it is difficult to weigh yet the comparative merits of the
two plans, and it is an interesting fact that in the case of two
adjoining high-speed interurban lines in a Western State, one
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is very favorably disposed toward electric lighting, while the
other, and the later road, has adopted oil lights for its
switches.

Results From Gas Engines

We publish this week a somewhat interesting report of
the operation of the Warren & Jamestown Railway, which
has the double honor of being one of the small group of
single-phase interurbans and of being the only one of the
class in which gas engines are used for the station motive
power. An interurban road, particularly one like this, op-
erating only three cars, and these at a running speed of
nearly 20 miles per hour, is an exceedingly troublesome
problem in the way of power supply, and its operation is
about the most trying work to which gas engines could be
put in a generating station. IHence from an operative stand-
point, the success of this plant with its gas engines operating
generators in parallel, is very gratifying. In this instance
natural gas is the source of power, and is obtained at the
low rate of 15 cents per Iooo ft. In many plants in the
natural gas belt the gas is used under the boilers, and is
Unfor-

tunately, the data given on this Warren & Jamestown road

found to be a cheaper source of power than coal.

are insufficient to enable one to deduce therefrom the real
thermal efficiency of the engines. It is well known, how-
ever, that in a well-designed gas engine the thermal efficiency
is somewhat more than twice that of a good steam engine,
reckoning in each case from the fuel. Hence the use of gas
engines is absolutely certain to result in fuel economy, and
the question of their use resolves itself into a consideration
of their operative properties, reliability, and cost of main-
tenance. Although the road in question has been in opera-
tion now only a few months, the generating plant has been
in service about eighteen hours per day and has not devel-
oped any serious troubles at all, nor does it show any signs
of excessive wear or straimn.

The engines in this case are of 500 brake horse-power ap-
proximately, each being coupled to a 26o-kw generator. The
horizontal tandem type chosen gives with the 4-cycle con-
struction two impulses per revolution, so that in this respect
The
speed, 150 r.p.m., is about what would be expected in a
conservatively designed, automatic, single-cylinder steam en-
gine of similar output. It is apparent, therefore, that, so far
as the operation of electric generators is concerned, these

the engine acts like a single-cylinder steam engine.

machines should be very similar to such engines, unless con-
siderable differences should appear in the distribution of in-
ternal pressures. As a matter of fact, the indicator cards
from the gas engine are quite similar to those from an auto-
matic steam engine, so that from the dynamical standpoint,
one is driven to the conclusion that such gas engines
should, with good governors, operate as steadily as any other
virtually single-cylinder machine. And so in fact they seem
to do, the generators being reported as working steadily and
well in parallel. The
engines work on a nearly constant mixture, of which the
quantity admitted for each stroke is determined by the
governor. The work of adjusting the valves for this pur-
pose is not thrown directly on the governor, but is done by

an oil relay worked by the governor, so that the work of

The governing device is ingenious.
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shifting the supply valves does not make the governor in-
sensitive. This, to our mind, is a very important matter,
since gas engines are heavily and strongly built and the
valves demand very prompt adjustment to secure good regu-
lation. The Warren station not only handles the interur-
ban service, but seven city cars as well, via a rotary con-
verter. The a. c¢. cars, as will be noted in the paper, do
not run on the d. c. lines, but on their own parallel trolley
wires at 550 volts a. ¢., using on these sections wheel trolleys
instead of the pneumatically supported bow trolley em-
ployed on the catenary construction of the interurban sec-
tion. With the whole system working on the gas engine
station the cost of fuel per car per hour has been brought
down to less than 714 cents. Unfortunately, no data are at
hand for the accurate reduction of this to terms of kilowatt-
hours. “On form,” however, as our sporting friends would
say, the cost reduced to a kilowatt-hour basis should be
something under half a cent for fuel.

This implies a very low cost indeed for power under con-
ditions of service that are exceptionally severe. Just how
well one would come out in using producer or other cheap
gas, it is not easy to figure without more data on the actual
performance of the engines under different conditions of
load. That one could generally beat out steam very badly
on cost of fuel, quite goes without saying, and on the show-
ing made by these engines of the Warren plant the outlook
for maintenance and depreciation is promising. Of course,
as gas engines are usually rated, their overload capacity is
small. As more experience is gained with the manufacture
and use of big units, it is exceedingly likely that the mod-
erate load efficiency will be improved and the now rather
high costs reduced, so that as commercially rated the engines
can make a good showing and still give a considerable over-
load capacity. There are many small roads now operating
very uneconomical steam plants that could save money by
using gas engines with producer gas, if they were not de-
terred by lurking fears of bad regulation and large deprecia-
tion. So far as regulation is concerned, the Warren ex-
perience seems to be encouraging, and in the matter of re-
pairs and depreciation there is no reason to expect anything
very serious if the machinery is well made. The producer
itself is generally believed to be the weakest point of the
system, and this is the point at which engineers are working.
The guarantees of efficiency for producer systems are high—
in the vicinity of 1 1b. of coal per ihp-hour even in engines
smaller than those here considered. Aside from natural
producer and blast-furnace gas, there has been little large
work on gas engines. If the gas companies really got out
after the business, there is a large field open for them in the
matter of auxiliary plants and isolated plants. With a good
quality of gas at 50 cents per 1ooo ft.,, or anything under
that figure, there is an excellent chance for cheap power pro-
duction. The economics of the business have not yet been
thoroughly worked out, owing to the small number of large
When the big plant of the California Gas &
Electric Company gets to running, there will be data of great
value available, and we hope they may serve as a guide for
important future work. There are plenty of roads suffering
for lack of cheaper motive power, which the internal com-
bustion engine ought ere long to be able to furnish.

units in use.
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THE WARREN & JAMESTOWN SINGLE-PHASE RAILWAY

The electric railway, which has recently been opened be-
tween Warren, Pa., and Jamestown, N. Y., traverses the val-

GENERATOR IN WARREN & JAMESTOWN PLANT

ley of the Conewango Creek, through which the waters
of Lake Chautauqua empty into the Allegheny River. War-
ren, the southern terminal of the
line and headquarters of the op-
erating company, is located at the
junction of the creek and the
river, right in the heart of the
oil fields and within the natural
gas belt, which have contributed
so largely to the material develop-
ment of the western portion of
the State. It contains some I5,-
000 people, while its surrounding
territory has a population of
10,000 more within easy reach of
the new road. Jamestown, at the
other end, 1s a prosperous manu-
facturing city of 29,000 inhabi-
tants, and is connected by steam
and electric roads with the at-
tractive resorts of the Chautau-
qua region, whose summer popu-
lation 1s estimated at 50,000. The
intervening towns, with their sur-
rounding neighborhoods, bring
the total permanent population of
the territory adjacent to the new
railway to upwards of 63,000 in-
% habitants, or about 3000 per mile
of track, exclusive of summer
visitors. But the features which -
make the road particularly inter- '
esting are that it is equipped with ‘
modern horizontal gas engines '
as prime sources of driving power, and the single-phase al-
ternating-current system. It is, in fact, the first instance of
a single-phase electric railway operated by gas engines. The
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current is transmitted at a potential of 22,000 volts, fed to the
central trolley section at 3300 volts, and to the terminal sec-
tions within the city limits at 550 volts, single-phase.
TRACK

The track consists of 70-1b. T-rails, laid on ties of oak
and chestnut and ballasted with gravel. The rails are connected
by the type G, form 2, soldered bonds of the Ohio Brass Com-
pany, and are cross-bonded at frequent intervals. As the
line follows the winding course of the Conewango it possesses
many curves. These, with the grades, one of which
is three-quarters of a mile long, with an average of 34 per
cent and a short stretch of 7 per cent, combine to impose upon
the power equipment a fluctuating load unusually severe at
times. The sharpest curve has a radius of 65 ft. Four turn-
outs are now in use, but this number will soon be increased to
five. The interurban line is 2214 miles in length. In addi-
tion, the city lines in Warren consist of about 9 miles of
track.

POWER PLANT

The power house is located at Stoneham, 3 miles south of
Warren, a site selected by reason of its proximity to the nat-
ural gas-pipe lines from which its fuel supply is obtained.
The equipment includes two 260-kw, 380-volt, 25-cycle, al-
ternating-current generators of the revolving-field type, which
are direct connected to horizontal gas engines operating at a
speed of 150 r.p.m. The two units are connected in par-
allel. The engines were constructed and erected by the West-
inghouse Machine Company, and the electrical machinery
was furnished and installed by the Westinghouse Electric &
Manufacturing Company.
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GENERAL VIEW OF PLATFORM SIDE, SHOWING THE EXHAUST ARRANGEMENTS
AND DOUBLE-DUCT PIPING TO MAIN VALVES

GAS ENGINE

In the new type of horizontal double-acting gas engine,
the first representative of which is now operating at Warren,
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the builders have especially sought to construct a prime air for starting from storage reservoirs. The starting
mover uncomplicated in design, simple to operate, substan- arrangement has proven particularly efficient, and with
tial and permanent in construction, reliable in its working, only two operations, viz, opening up of gas and
and possessing the best economy compati- -
ble with the more necessary elements of ; :
simplicity. The resemblance to approved
steam engine practice is strong; in fact,
the engine stands not as an example of radi-
cal change in structure, but as an adapta-
tion to gas-working of the ample steam ex-
perience of the builders in Corliss engines.
Symmetrical design has been adopted
wherever possible, notably in the cylinder
casting with its symmetrical valve cham-
Lers and in the pistons.

The absolute necessity of accessible parts
has largely influenced the design of the en-
gine and resulted in its elevation to such
height that all parts are above the floor
level. Inspection and cleaning, especially
of cylinders, is possible without dismant-
ling the engine.

Possibility of injury from mneglect has
been avoided by providing automatic aux-
iliaries, both oil and cooling water being
delivered under the gravity head, cylinder
oil by positive pressure and compressed

VIEW OF ENGINE FROM VALVE-GEAR SIDE

air valves, the engine automatically starts and comes up
to speed under its own ignition without further attention.
On large engines, considerably less than a minute is required
to bring the engine up to speed, and, if desirable, a number
of engines in a station may be simultaneously started from
one point within this period of time. A duplicate system of
igniters is employed with four different combinations in each
combustion chamber. Any igniters may be replaced while

INDICATOR DIAGRAM (REDUCED) TAKEN WITH 160-LB.
SPRING, 150 R. P, M., AND THREE-QUARTER LOAD, AND ! : )
STOP CARD WITIH 80-I.B. SPRING der, or even the entire rear cylinder, may be isolated for re-

pairs during operation.

the engine is in service, and in case of necessity any cylin-

There are two main generating units at
present installed at Warren, with space for
a third of equal size—260-kw, 500-nominal
hp.  Single-crank tandem units were em-
ployed in place of twin-tandem units in
order to give greater flexibility of opera-
tion, the former representing the standard
adopted by the builders. The units have
solid couplings between engine and gen-
erator, and operate in parallel on the sta-
tion load in precisely the same manner as
an ordinary steam-driven unit. The famil-
iar Beau de Rochas or four-stroke cycle is
used, which, with the tandem arrangement,
gives a power impulse with each succes-
sive stroke of the engine. The cylinders
are 21 1ins. in diameter by 30-in. stroke.
At 150 r. p. m. the engine is rated at 470

bhp., with a maximum of 520 bhp., giving
35 per cent overload capacity to the gen-
erator.

A few months prior to the opening of
the interurban system a 300-hp vertical

type Westinghouse gas engine was in-
stalled to drive a rotary converter, the ma-

RAISING TRANSFORMERS, FUSE TYPE CIRCUIT BREAKERS, LIGIHITNING PRO- ) ) -
TECTION, ETC., IN POWER HOUSE chine first serving the d. c. city road, and
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later the a.c. interurban road until the main power units
could be placed into service. This rotary is now

employed to good advantage for supplying the city

A

\

TANGENT CONSTRUCTION OF CATENARY

@h
o=

TURN-OUT SHOWING CATENARY OVERHEAD CONSTRUCTION

system from the main alternating-current plant, operat-
ing as a simple rotary. In case either side of the a.c. or

d. c. plant requires assistance this rotary will be belted to
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the reserve engine operating either as an a. c. or d. c. gener-
ator. A 150 ampere (hour rating) storage battery assists
in absorbing the fluctuations of the city load. It floats on the
system without a booster, and was first installed for purposes
of regulation to assist the old gas-engine plant.

OPERATION
The Warren plant was started on Oct. 19, 1903, and has
since been in continuous service, averaging 17 to 18 hours
per day without developing the least trouble of a serious
nature. The only prolonged shut-down was made after a
two-months’ run for the purpose of examining the condition
of the interior of the first unit started. Every part was found

\:

e

AR e &

SECTION INSULATOR SEPARATING 3300-VOLT AND 550-VOLT
SINGLE-PHASE SECTIONS

to be in perfect working order without any evidence of de-
terioration from wear or excessive strains.

Daily observations of the gas consumption of the plant
have been conducted and are presented in the table on page
274. At present the large gas engines operate both interur-
ban and city systems, totaling ten cars. \With this combined
operation a saving has been realized of approximately
20 per cent in cost of gas over the independent operation of
the interurban and urban plants, the former by the new hor-
izontal and the latter by the vertical engines.

Fuel gas is available from several different points and is
clean and uniform in quality, averaging from 1000 to 1100
B. T. U. total per cu. ft. Gas is obtained at a straight rate of
15¢. per 1000 cu. ft., which places the cost of power so far
below the usual figure that any other source of motive power
is out of the question.

TRANSMISSION LINE

The 22,000-volt feeders of No. 6 bare copper wire are carried
on Locke No. 406 porcelain insulators, which are supported
on chestnut poles. [Rach feeder connects with a transforming



FEBRUARY 17, 1906.] STREET RAILWAY JOURNAL. 273

station, one of which is located 1 14 miles from the Warren mersed, self-cooling type, which are controlled and protected
terminal and the other 1 %% miles from the end of the line in by fuse type circuit breakers’and disconnecting switches in
" Jamestown. the high-potential circuits and by oil switches and enclosed
TRANSFORMER STATIONS fuses in the secondary lines. One secondary taps the 3300-volt

The transformer stations are made of concrete blocks, and  trolley section, while the other feeds the city section of the

AUTO-TRANSFORMER SUPPLYING LOW-POTENTIAL TROLLEY OPERATING PLATFORM OF INTERURBAN CAR WITH
ALTERNATING CURRENT IN JAMESTOWN st SINGLE-PHASE CONTROLLER

SIDE VIEW OF INTERURBAN PASSENGER CAR, SHOWING WIEEL TROLLEY FOR LOW TENSION AND BOW TROLLEY
FOR HIGH TENSION

are of suitable size to permit a wise arrangement of the ap- trolley line through auto-transformers along the track, which
paratus, They are similarly equipped, each containing two reduce the potential from 3300 to 550 volts. Both high and
150-kw, 22,000-3300-volt, lowering transformers of the oil-im-  low-potential feeder circuits arc protected by choke coils and
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low-equivalent lightning arresters, which are mounted in the
transformer stations. The apparatus is symmetrically ar-
ranged, that mounted on one side of the station being ex-
actly duplicated on the other. The two transformers are con-
nected in parallel. Each has sufficient capacity to carry the
entire normal load, and either may be readily cut out of ser-

vice. The transformer stations are operated entirely with-

STATISTICS OF OPERATION, WARREN & JAMESTOWN
RAILWAY

Dec., 1905, Jan, 5-12,06, Jan. 1-31,’06,
Interurban City and City and
Service Only Interurban Interurban
Number of 35-ton cars........... 3 3 3%

Number of 10-ton cars........... 0 7 70

(Gas consumed, cubic feet....... 1,701,000 625,000 2.,745,00)
Gas consumed per day, cu. ft.. 54,900 89,285 88 550
Hours operated per day......... 7.5—18 12 18 +
(Gas consumption per hour, cu. ft. 3,090 4,960 490
Cost of fuel per day ....cccocenns $8.24 $13.40 $13.27
Cost of fuel per hour run........ 0.464 0.744 0.735
Cost of fuel per car-hour......... 0.155 0.0744 0.7

out attendants and require only occasional inspection. The

high-voltage fecder leading to the Jamestown transformer
station is carried upon the pole line which
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—are suspended side by side from the same spans without
appreciably complicating the structure or in any way impair-
ing the service of either system.

CARS

The company owns for its interurban service five passen-

ger cars and one baggage car, all of which were furnished by
the St. Louis Car Company. The passenger cars measure
52 ft. over all by 9 ft. in width and are equipped with 33-in.
wheels and 574 in. axles. They seat fifty-nine people and are
supplied with baggage racks and a smoking compartment at
one end. They are finished in mahogany.
- Each car is equipped with four Westinghouse No. 108, 30-
hp single-phase motcrs, which are connected permanently in
multiple and are operated by the hand-control system by
means of taps from an auto-transformer. The controllers are
of the drum type and closely resemble those of direct-cur-
rent practice, though they occupy somewhat less space.

The bow trolley is used on the 3300-volt section, the wheel
trolleys on the terminal sections of the line. A change-
over switch is arranged to cut out the bow trolley and trans-
fer the connections of the wheel trolleys from the low to the

supports the overhead construction.
TROLLEY LINE

As has been indicated, the trolley line
is divided into a central and two terminal
sections. The central section is con-
nected direct to the transformer stations
receiving alternating current at 3300 volts.
A No. ooo Fig. 8 trolley wire is swung by
catenary suspension from a 7-16-in. mes-
senger cable, which is carried on heavy
porcelain insulators mounted on angle-
iron brackets supported on the chestnut
poles. The poles measure 7 ins. at the
top and are 35 ft. long. They are painted
white and black and present a very attrac-

tive appearance. The white upper por-
tions serve as useful guides to the line of
track during the darkness of the night.
All poles will be numbered to facilitate the location of line
faults and other troubles. A nice detail of the overhead
construction is the slight raising of one trolley wire at switch
turn-outs, as indicated in one of the illustrations, so that the
bow trolley easily passes from one wire to the other without
impairment of contact. At frequent intervals the messenger
cable is anchored and steady-strain brackets are used at
curves and turn-outs. A few of the curves are constructed
with pull-outs. The central high-voltage trolley line is sepa-
rated from the terminal sections by section insulators.

Within the limits of the terminal cities the interurban cars
are supplied with alternating-current trolley potential of 550
volts. A feeder from each transformer station leads to three
75-kw auto-transformers, which are located along the track
and connected to a No. oooo secondary feeder which supplies
the trolley. The auto-transformers reduce the potential from
3300 to 550 volts. They are swung between pairs of poles,
as shown in the illustration on page 273.

The low-potential trolley line is supported from pan wires
by insulating hangers, in accordance with the practice stand-
ard for direct-current work. In Warren, the new cars run
over the tracks of the Warren Street Railway Company,
which at present is equipped with the direct-current system.
The two trolley wires—alternating current and direct current

EXPRESS

CAR CARRYING BOTH WIIEEL AND BOW TROLLEY

high-voltage service taps of the auto-transformer, so that,
in case of accident to the bow trolley, the wheel trolleys,
which are mounted on heavy insulators, may be used on the
3300-volt section of the line. The bow trolley is pneumat-
ically operated, the controlling valve being mounted on the
platform within easy reach of the motorman. The wheel
trolleys are handled in the ordinary way with ropes in which
suitable insulators have been inserted to guard against the
possibility of ground when used on a high-voltage circuit.

The cars are equipped with Westinghouse straight air
brakes, operated by means of an air compressor, which is
driven by a single-phase, series-wound motor of a construc-
tion similar to that employed for the main driving motors.
Hand brakes are also supplied.

The car, complete with equipment but without load, weighs
approximately 66,000 pounds.

SERVICE

The winter schedule requires two passenger and one bag-
gage car. Commencing at 6 o'clock in the morning cars
leave either end of the line every hour and a half; this service
continues until 11.30 p. m. The run of 2214 miles is made
in an hour and ten minutes, each car laying over about
twenty minutes between trips. There are fifty-three stations
along the line at which stops may be made; the average run
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each way includes about fifteen stops. The maximum running
speed is 50 miles per hour. The complete run from terminal
to terminal without stops has been made in 47 minutes.

The change from the high to the low-voltage trolley is eas-
ily accomplished. As the car approaches the terminal sec-
tion the motorman releases an air valve, thereby lowering
the bow trolley, which automatically closes down and locks
in place. After passing the section insulator the conductor
places the wheel trolley on the line in the ordinary way. The
change-over may be made without stopping. )

Under present arrangements the car is run two days with
a mileage of 246, and is then brought in for inspection. The
bow trolley shoes are found to give a life of approximately
10,000 miles. So far there has been no indication of undue
wear of the trolley wire, nor has there been any trouble with
the overhead structure. The baggage car makes three trips
per day on the regular schedule.

The present service of the Warren & Jamestown Strect
Railway Company requires a total of but eight employees,
outside the general offices and car crews. It is made up of
four men in the car houses, three power-house attendants and
one line-man. An additional line-man is occasionally bor-
rowed from the Warren Street Railway Company.

ORGANIZATION
The officers of the company are: D. H. Siggins, president;
H. M. Preston, vice-president; S. Q. Smith, secretary. Mr.
Siggins is assisted in the management of the property by his
son, H. A. Siggins, a director of the company and general
manager of the Warren Street Railway.

e t——

INVESTIGATION OF PUBLIC OWNERSHIP

The Public Ownership Commission of the National Civic
FFederation, which was organized to examine into the rela-
tive merits of municipal and private ownership and the op-
eration of quasi public utilities in this country and abroad,
has completed all of its plans and begun the actual work of
investigation. As announced in the issue of this paper for
Oct. 14, 1905, a committee of twenty-one was appointed to
investigate the subject of municipal and private ownership
of public utilities, and a list of the committee was published
in that issue. On Nov. 27, this committee appointed a sub-
committee of five, whose names were printed in the issue
of this paper for Dec. 2. This sub-committee consists of
Frank J. Goodnow, of Columbia University; E. W. Bemis,
superintendent of the Cleveland water works; Walton Clark,
third vice-president of the United Gas Improvement Com-
pany; M. R. Maltbie, of New York, and J. W. Sullivan, ed-
itor of the “Cloth-Trades Bulletin.”

This sub-committee has drawn up a list of questions, about
a thousand in number, relating to the franchises under which
public utility corporations are operating, political conditions
in the different cities, the efficiency of the service rendered
and the financial results secured. The sub-committee has
also selected some twenty or thirty representative cities at
home and abroad, whose public utilities will be studied along
the lines decided upon. It is proposcd to send experts to
each of these plants and gather facts pertaining to the in-
vestigation. Tn most cases two experts will be sent to each
plant, one representing the so-called municipal ownership
view and the other the so-called private ownership view.
When these reports are received, they will be examined by
the committee of twenty-one, and, if they are incomplete in
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any particular or if any question arises as to any point in
connection with the investigation, the entire committee of
twenty-one, or as many as can attend, will visit the place
from which the report has been received, examine the facts
and settle any disputed questions upon the spot. This plan
will be followed in the case of all of the foreign and Amer-
ican cities under investigation. E

For convenience in carrying on the investigation, the sub-
committee of five has selected Walton Clark and Prof. Bemis
to direct the expert investigation which is to be conducted
in the cities in this country. It also selected Milo R. Maltbie
and William J. Clark, of the General Electric Company’s
foreign department, to conduct the expert examinations for the
foreign cities. Mr. Maltbie sailed for London last week. Ow-
ing to pressure of other duties, Mr. Clark was not able to
accept this appointment, so that J. W. Sullivan, who is a
member of the sub-committee of five, was appointed to
take his place and sailed for Europe Feb. 15. The follow-
ing is a list of the experts who have already been appointed
to carry“on this investigation. They will be supplemented
by two or three British experts, who will be engaged in Eng-
land by the members of the commission which have the luro-
pean reports in hand:

Theodore Stebbins, of Columbus, Ohio, and C. E. Phelps,
Jr., of Baltimore; engineering of electric lighting plants in the
United States;

C. J. R. Humphreys, of New York, and assistant; similar
work for gas plants in the United States;

Albert E: Forestall, of New York, and L. L. Merrifield, of
Toronto; gas plants in the United States;

Marwick Mitchell & Co., of New York; accounting work
in both the United States and Europe;

Robert C. James, of Wallingford, Pa., accounting
abroad;

Alton D. Adams, of Worcester, Mass.; Massachusetts sys-
tem of regulating electric light plants;

Albert E. Winchester, of South Norwalk, Conn.; engineer-
ing of British electric light plants;

Prof. John R. Commons, University of Wisconsin, and
J. W. Sullivan, of New York; labor conditions in the public
utility plants of the United States;

Prof. Lee S. Roe, University of Pennsylvania, Philadel-
phia; history of the municipal gas plant in Philadelphia;

work

Walter L. Fisher, of Chicago; history of the municipal
electric lighting plant in Chicago;

Dabney H. Maury, of Peoria, Ill.; engineering features of
the water-works plants in the United States;

Prof. John H. Gray, of the Northwestern University,
Evanston, Ill.; public documents bearing on the question of
municipal ownership of public utilities;

J. B. Klumpt, of Philadelphia; engineering features of the
electric lighting and gas plants of Great Britain.

Tt is also probable that N. McD. Crawford, of Hartford,
will report on the subject of the street railways and tram-
wavs in Great Britain. The expert to report on the street
railwavs in this country has not vet been appointed.

Tt i1s planned, after the experts finish their work and the
general committee has visited the plants under investigation,
to issue an elaborate report giving the findines of the com-
mission. In view of the extent of the work, this renort will
probably not be ready until late in the present vear. The work
has been and is being conducted with a sincere desire to se-
curce the facts in all cases, and it is interesting to note that
all decisions made by the sub-committee so far lL.ave heen by
unanimous vote.
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ELECTRIFICATION OF THE NEW YORK, NEW HAVEN &
HARTFORD RAILROAD

Plans are now completed for the equipment of the main
line of the New York, New Haven & Hartford Railroad Com-
pany between Woodlawn and Stamford, a distance of 21.45
miles, and tests under service conditions of the first of the
single-phase electric locomotives to be used on this line will
be conducted at Pittsburg about March 1. A few particulars
of the proposed electric equipment of the New Haven sys-
tem have been published in previous issues of this paper, but
the following general summary, it is thought, will be of inter-
est:

POWER STATION

Between Woodlawn and New York the trains of the com-
pany will run over the tracks of the New York Central and
Hudson River Railroad, and power for train operation will
be purchased from the New York Central Company by the
New Haven Company. After reaching Woodlawn the trains
pass on to the New Haven tracks and will then take current
from a new power station which is to be erected by the New
Haven Company on the west bank of the Miamus River at
Cos Cob. The site selected is just south of the main line of
the company and on tide water, which will permit the use
of sea water for condensing, and a dock will be built for the
reception of tide-water coal. A spur will also be run from
the main tracks so that fuel may also be received by rail. The
station will be of concrete construction and will be built by
Westinghouse, Church, Kerr & Co.

The steam generating equipment will consist of water-tube
boilers of gooo nominal horse-power capacity. The generat-
ing equipment will be four Parsons steam turbines, each
rated at 3000-kw capacity. The generators will supply sin-
gle-phase current at 11,000 volts and 25 cycles, but they will
be wound so as to deliver three-phase current if desired. The
equipment of the station will also include two 125-kw steam-
driven exciters and the 12-panel switchboard on the engine-
room floor. No step-transformers will be used, as power
will be distributed at 11,000 volts. The design of the station
is such that it can easily be extended as the requirements for
power of the company demand.

The power station will also supply three-phase current for
the operation of air compressors for the signal system and for
a small amount of power for other purposes along the line.

OVERHEAD CONSTRUCTION

As already announced, the company is planning to operate
trains on its own line by overhead wires. These wires will
be carried on steel structural bridges which will span four,
and in some cases six, tracks. They will be spaced 300 ft.
apart, and will be mounted on concrete foundations. The
trolley wires will be central over the tracks. Each trolley
wire will be suspended from two steel 94-in. catenary cables,
which will be supported on insulators mounted on the top of
the cross trusses, while the trolley wire will run under the
cross trusses. Each trolley wire will be supported every 10
ft. from its two steel cables by triangles and will be carried
at a uniform height of 22 ft. above the rails. This height
will give a clearance of 3V4-ft. to a 6-ft. man standing on top
of a 12V4-ft. freight car. This height, it is thought, will also
be sufficient to prevent any deleterious effect from the gases
of combustion of the steam locomotives which will haul
freight trains or passenger trains until the entire work of
electrification is completed. No. oooo trolley wire will be
used,
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A block-signal system with sections approximately 2 miles
in length, which is considerably less than the length of the
present block, will be used, and there will be a tower with a
signal man at the end of each section. This tower man will
have under his control oil-circuit breakers, which will be
placed in each trolley wire between the two adjacent block
sections. At these points the catenary cables will be
broken and suitably fastened on strain insulators to bridges of
heavier construction than those used eclsewhere. These
bridges at the ends of sections are also designed to serve as
signal bridges, and will carry the block signal semaphores as
well as the oil-circuit breakers. All the trolley wires will
normally be connected in parallel, but any two-mile section
of any track may be disconnected by the tower man, if de-
sired, by means of the circuit breakers already mentioned.
A relay feeder on each side of the tower bridge, suitably
looped in at the section terminals, will provide against inter-
ruption to service on more than one section at a time, due
to any trouble on that section.

It has been found that with all the No. oooo trolley wires
connected in parallel, no additional feeder will be required
for purposes of increasing the conductivity, and that the aver-
age losses on the distribution system will be less than 5 per
cent. As the current will be collected by the locomotive at
11,000 volts, no step-down transformers will be required ex-
cept those on the locomotives. For this reason no transformer
sub-stations will be required, but suitable lightning protec-
tion will be provided at the end of each two-mile section.

ELECTRIC LOCOMOTIVES

At present the company is planning to haul all of its trains
by electric locomotives. It is possible that later multiple-
unit trains will be used, but it was considered desirable not
to complicate the situation by the introduction in the first
equipment of multiple-unit trains. Among the other reasons
which led to this decision were the use of both a. ¢. and d. c.
between Stamford and New York, the desirability of utilizing
the existing rolling stock, and the fact that no stops are
made between Mt. Vernon and New York.

The locomotives will weigh approximately 72 tons each
and all of the axles will be driving axles. The locomotives
consist essentially of a steel frame mounted upon two swivel
trucks, each of which is equipped with two Westinghouse 250-
hp, single-phase gearless motors. These motors are carried on
an ingenious form of suspension by which not only the weight
of the field but also that of the armature is supported on
springs. The .motors are capable of operating either on the
single-phase current used on the company’s own lines, or on
300-volt direct-current. When the locomotives are on d. c.
service between Woodlawn and Forty-Second Street, each
pair of motors will be coupled in series and will be operated
as a unit.

The locomotive control is electro-pneumatic and includes
the transformer for reducing the line e. m. f., an air compres-
sor for supplying air to the brake, controlling apparatus and
whistle, suitable blowers for ventilating the motors, a flash
boiler for train heating, bow trolley, etc.

Each locomotive unit, as described above, is capable of
handling a z50-ton train between New Haven and New York
under the most severe local schedule practicable over the
road. For heavier trains, two or more locomotives may be
connected together, if desired, and operated as a single unit by
means of the multiple unit. This division of the locomotives
into comparatively small units not only reduces their first
cost but keeps down the maintenance cost of both locomotives
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and of the track, besides affording all necessary flexibility
for the handling of heavy trains. Under normal voltage and
with the average weight of trains as it now obtains on the
New Haven system, the locomotives will be capable of main-
taining a maximum speed of 8o miles per hour on a tangent
level track.

The step-down transformer used in the locomotive will be
provided with a high-voltage loop by which increased speed
can be secured when desired for emergencies.

MISCELLANEOUS

All contracts have been let with the plan of completing
the electric system from Woodlawn to Stamford so that op-
eration can be commenced by Sept. 1, 1906, and up to the
present all work has been carried out ahead of the schedule.
No definite decision has been made for extending the electric
system on the main line from Stamford to New Haven, but
it seems to be the general belief that this will be done not
long after the completion of the line to Stamford, as New
Haven is the logical terminus of the suburban traffic out ot
New York. The location of the power house is well adapted
to such an extension, which would make the total distance
to be electrified, if counting from Woodlawn to New Haven,
61.2 miles; or, if counting from Forty-Second Street, of 73.23
miles. No plans have yet been made for the electrical equip-
ment of the New Rochelle-Port Morris branch, partly be-
cause this line is now being reconstructed as a six-track line
and partly because it is used mainly for freight. '

The Westinghouse Electric & Manufacturing Company will
supply the locomotives and overhead construction; the West-
inghouse Machine Company, the turbines, and Westinghouse,
Church, Kerr & Company have the contract for the power
station.

The main items in the cost of electrification from Wood-
lawn to Stamford will be approximately as follows: |

Power house, including real estate (12,000 kw).. $1,130,000

Overhead construction (21.45 miles)............ 570,000
Locomotives (thirty-five)...................... 1,050,000
Total v 2,750,000

GOVERNMENT REPORT ON BENEFIT ASSOCIATIONS

The Bureau of Labor of the United States, Department of
Commerce and Labor, at Washington, is preparing a report
covering the various systems of workingmen's insurance and
employers’ liability, both in this country and abroad. The
report will cover insurance against sickness, accident, disa-
bility, old age, death and unemployment.

In this connection it is endeavoring to secure information
concerning all street railway associations, and especially to
obtain, wherever possible, copies of constitutions, rules and
by-laws, blank certificate forms, and any other matter re-
lating to funds of this character.

Charles P. Neill, Commissioner of the Bureau, states that
all information of this character would be much appreciated
by him, and may be addressed to the department at Wash-

mgton.
B .

The Hudson Companies, which is to operate an under-
ground electric railway between Jersey City and Thirty-
Third Street and Sixth Avenue, New York, has awarded a
contract for forty steel cars to the American Car & Foundry
Company, and one for ten cars to the Pressed Steel Car
Company.
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. COMPARISON BETWEEN SINGLE-PHASE AND THREE-
PHASE EQUIPMENT FOR THE SARNIA TUNNEL

BY C. L. DE MURALT

The question whether continuous currents or alternating
currents should be used for electrifying our trunk lines has
been quite thoroughly discussed of late. In the issue of the
STREET RAILWAY JoURNAL for Jan. 2o, there is a very in-
teresting article descriptive of the single-phase alternating-
current equipment now building for the Sarnia tunnel of the
Grand Trunk Railway. It is probably safe to assume that
the calculations made for this work must have showed quite
a decided advantage for the alternating-current system over
the continuous-current system, else the responsibility would
hardly have been taken of employing a new system in a case
where the well tried and standardized continuous-current
system was otherwise well adapted. In general it may be
said that the advantages of high pressure alternating cur-
rents for all heavy traction problems seems to-day to be wel|
realized, but the difference which exists between single-
phase and polyphase alternating currents does not seem to
be so well understood, and I fear that some of the best points
of the polyphase system are not fully appreciated. It is my
purpose in the following lines to show what three-phase al-
ternating currents could have done in the case of the Sarnia
tunnel, in order that everybody interested in this question
may be able to compare the advantages of the two alternat-
ing-current systems and draw his own conclusions.

In order to avoid all possible misunderstandsings, [ desire
to clearly state at the beginning that it is not my intention to
criticise in any way the choice made for the Sarnia tunnel
equipment. As a matter of fact, I feel convinced that the
equipment ordered will be well able to take care of the situa-
tion, and I certainly expect to see it render a good account
of itself, so that it may furnish a further proof of the general
advantages presented by electricity over steam as motive
power for heavy railroading.

What I shall attempt to show is, that the use of a three-
phase alternating-current system would have effected a cer-
tain, not inconsiderable, saving in first cost of installation, as
well as in cost of operation, and that in addition to this the
three-phase system would have presented certain unique fea-
tures which would have increased the security against inter-
ruption of service, so important for equipment of this char-
acter. '

The article describing the Sarnia tunnel equipment is the
first one containing sufficient data to form the basis of a
comparison between the performance of the single-phase and
the three-phase alternating-current system with reference to
a concrete case. I have long been waiting for such data, and
T shall now make use of this opportunity for comparing the
two systems, even though I am free to say that the condi-
tions in this instance are about as unfavorable as they possibly
can be for the three-phase system. [t is well recognized that
the latter is at its best where long runs are made at constant
speed, and where the traffic is so distributed that the energy
recuperated by trains running down grades can always be
usefully employed. Neither of these conditions is fulfilled
in the case of the Sarnia tunnel. If I can show, therefore,
that even under these unfavorable conditions the three-phase
system is superior to the single-phase system, the conclusions
ought to carry all the more weight, and I trust that my labor
will not have been in vain, but will induce all who have to
figure on similar propositions to look carefully into the merits
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presented by polyphase alternating currents in work of this
character.

I shall compare the two systems with reference to the fol-
lowing points: weight and power of locomotives, fulfillment
of prescribed speed schedule, energy consumption, maximum
power consumption, cost of installation and cost of opera-

tion.
BASIS FOR COMPARISON

The conditions prevailing in the Sarnia tunnel are given
by the following abstract of the specifications:

A profile of the line to be electrified is shown in Fig. 1.
The tunnel proper is 6032 ft. long, 1718 ft. of which extend
under the river bed and have a grade of 0.1 per cent east-
ward for drainage, while the rest of the tunnel is built to a
2 per cent grade, of which 2399 ft. are on the Port Huron
side and 1915 ft. on the Sarnia side. Beginning at the Sar-
nia portal the 2 per cent grade is continued for 3269 ft. to
the summit, and from this point the tracks are practically
level, extending through the yards to a point 3949 ft. from
the summit. From the Port Huron portal the 2 per cent
grade continues for a distance of 2515 ft. to the summit, and
from this point to the end of the yards, 3583 ft. distant, the
track is practically level. While the track through the tun-
nel proper is single, the approaches to the tunnel are double
tracked up to a point about 300 ft. distant from each portal.
The total distance from terminal to terminal to be electrically
equipped is 19,348 ft.

Both passenger and freight trains arriving from either
direction are to be hauled through the tunnel electrically.
Owing to the great importance of avoiding all possible
chances for a wreck, it was thought
best to keep the strain on the draw- |
bars within 50,000 Ibs., which will
just enable the locomotive to haul
a 1o00-ton train up the 2 per cent
grade.

Each locomotive must be capable
of taking a 1000-ton train through the tunnel block from
summit to summit (see profile) in fifteen minutes
and continue this service throughout the day of 24
hours, operating under the following conditions: It
will be coupled to its train on the level track at a
point 1200 ft. from the summit and accelerate this train up
to a speed of 12 miles per hour in 2 minutes, when it will
have reached the summit of the grade. It will then coast
down the 2 per cent grade, and on to the level portion of the
track in the tunnel at a speed not exceeding 25 miles per
hour. As soon as the train is all on the level track, the loco-
motive will begin taking current, so that by the time it has
reached the foot of the ascending grade it will have taken
the slack out of all the draw-bars. From this point to the
top of the grade it will haul the train at the rate of 10 miles
per hour until the entire train is over the grade and on the
level track. It will then gradually accelerate until it has
reached a speed not exceeding 18 miles per hour, and at this
speed it will run into the terminal. After coming to a stop
in the terminal yard it will uncouple and immediately run
back to a point 1200 ft. from the summit on this side, where
it will couple on to another train and be ready to start
through the tunnel in the opposite direction as soon as the
next train clears the tunnel block. It will thus make a run
of the above character through the tunnel every 30 minutes.
The locomotive must also be capable of starting a 1000-ton
train from rest upon the 2 per cent grade.

Each locomotive may be built either as one single unit
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capable of hauling a 1000-ton train as specified above, or it
may be composed of two smaller units coupled together, each
capable of hauling a 500-ton train under the same conditions.
In the latter case each part must be complete and the two
parts must be arranged for multiple-unit control from the
cab of either part. Each complete locomotive capable of
hauling a 1000-ton train under the conditions above men-
tioned shall weigh not less than 100 tons nor more than 140
tons of 2000 1bs., all of which shall be carried on the driving
wheels. Preference will be given to the locomotive which
produces the tractive effort called for with the least weight.

COMPARISON OF WEIGHT AND POWER LOCOMOTIVE

The single-phase locomotives now building are describe:l
as being composed of two identical smaller locomotives, each
one having the following characteristics:

Total weight 62 tons.

Three driving axles with all the weight on drivers.

Diameter of driving wheels 62 ins.

Three driving motors, one geared to each axle.

Weight of three motors 43,500 lbs.

Fach motor wound for 240 volts and 25 cycles per second, and
to be operated with auto-transformers having 50-volt taps.

I'orced ventilation.

Total weight of electric equipment estimated at about 30 tons.

For three-phase operation, single unit locomotives would
be the best solution, but in order to make the comparison
strictly fair in every respect I have calculated on three-phase
locomotives also composed of two identical smaller locomo-
tives, each one built according to the following data:

Total weight 50 tons.
Three driving axles with all the weight on drivers.
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FIG. L.—PROFILE OF THE SARNIA TUNNEL RAILWAY

Diameter of driving wheels 62 ins., although smaller wheels
could readily be used if desirable.

Three driving motors, one geared to each axle.

Weight of three motors 33,000 Ibs.

Motor stators wound directly for 3000 volts, rotors for 230
volts.

Natural ventilation.

Total weight of electric equipment about 22 tons.

From these figures it will be seen that it is easily possible
to design a three-phase locomotive which will have the re-
quired capacity for hauling a 1ooo-ton train under the above
mentioned conditions, within the specified maximum weight
of 140 tons. As a matter of fact, it would be possible to de-
sign such a locomotive within the minimum weight of 100
tons, but this latter weight has to be used in order to provide
for the necessary adhesion hetween locomotive and track
when going up the 2 per cent grade. :

In any event, it is worth noting that the three-phase loco-
motive can easily be designed with 20 per cent less weight
that the single-phase locomotive. Iurthermore, it may be
pointed out that the three-phase locomotive will develop its
rated output continuously with natural ventilation, while the
single-phase locomotive will use forced ventilation for this
purpose. Forced ventilation is not, in itself, seriously ob-
jectionable, although it naturally makes the equipment
slighly more complicated. But, if forced ventilation were
employed for the three-phase locomotive, its power could
readily be further increased. In other words, the three-
phase locomotive is without question not only very much
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lighter, but also very much more powerful than the single-
phase locomotive.

COMPARISON WITH REFERENCE TO SCHEDULE SPEED

Unfortunately, the curve diagram published in the article
of Jan. 20 does not contain any speed-time curves. Never-
theless, careful analysis shows that the single-phase locomo-
tive will make the run about as follows:

It will accelerate on the level from zero to a speed of about
12 miles per hour during 2 minutes. It will then coast down
grade on the brakes at about 14 miles per hour. On the
level track it will slow down to a speed of about 11 miles per
hour and it will run up the grade at that speed. After reach-
ing the summit on the far side it will accelerate during about
85 seconds up to a speed of about 13.5 miles per hour and
it will run at that speed to the terminal.
is indicated in Fig. 2.

There are several schedules which would be better suitable
for a three-phase locomotive, but it

This performance
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The scale for the curve contained in the article of Jan.
20 is such that an accurate determination of the energy re-
quired by the single-phase locomotive is made difficult. But
this energy can nevertheless be said to be not less than 508,-
000 kilowatt-seconds for the entire run, of which 43,500 kil-
owatt-seconds are consumed during the start and about 464,-
500 kilowatt-seconds during the run up grade and into the
terminal.

The three-phase locomotive, by the use of concatenated
control during the start, would require for the starting about
41,800 kilowatt-seconds, and for the rest of the run, due to
the considerably higher efficiency of the three-phase induc-
tion motor, about 422,500 kilowatt-seconds. The total for
the entire run would therefore be about 404,300 kilowatt-
seconds.

While the energy consumption of the single-phase loco-
motive for one run is thus found to be about 141.3 kilowatt-
hours, the three-phase locomotive will require only 129 kil-
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dicated in Fig. 2.

Speed regulation was quite clearly stated to be of “over-
whelming importance” in the case of the Sarnia tunnel equip-
ment, but it is readily scen that this condition can ecasily be
fulfilled by the three-phase locomotive, and the following
remarks will show that it can adhere to the schedule pro-
posed at a considerably better efficiency than the single-phase
locomotive.

This run is also in-

COMI'ARISON OF ENERGY CONSUMPTION

It may appear startling, or at least unexpected, to hear me
say that the three-phase locomotive will use less energy to
perform this service than the single-phase locomotive. Nev-
ertheless, this seems to be actually the case and it appears to
be so, even if we leave out of consideration entirely the ques-
tion of recuperation of energy on the run down grades.

Fig. 2 shows the energy required by the single-phase loco-
motive for one complete run as taken from the curve diagram
contained in the article of Jan. 20. The same figure shows
the energy consumed for the same run by the three-phase
locomotive.

FIG. 2—SPEED-TIME AND ENERGY CURVES

owatt-hours, and the difference of 12.3 kilowatt-hours rep-
resents the saving which will be made during each run, by
the three-phase locomotive.

In addition to this, the three-phase locomotive, on running
down the grade, is capable of returning energy to the line at
the rate of 960 kw, or a total of about 197,200 kilowatt-sec-
onds, or 54.8 kilowatt-hours for each run.

MAXIMUM POWER CONSUMPTION

There is also quite a difference in the maximum power re-
quired by the two types of locomotives, and consequently in
the maximum peak on the two systems.

From the curve published in the article on Jan. 2o, the
maximum power required by the single-phase locomotive
when running up the two per cent grade appears to be about
1280 kw, and the maximum power required during the start-
ing period about 570 kw. The maximum peak represented
by a combination of two locomotives, one starting while the
other is running up the grade, is thereforc about 1850 k.

The published efficiency of the single-phase motor is 86 pet
cent when running under full load at normal speed. The in-
ductton motor when running under full load at normal speed
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has an etiiciency of at least 92 per cent. The maximum power
required by the three-phase locomotive when running up the
2 per cent grade will therefore be only 1200 kw, and the max-
imum power required during the starting period is found to
be about 350 kw. This makes the maximum peak on the
three-phase system, due to one locomotive starting, and an-
other one running up the grade, about 1550 kw or about 20
per cent less than the maximum peak in the single-phase
system. 5
COMPARISON OF COST OF INSTALLATION

The first cost of installation will be made up in each case
by the cost of the locomotives, the cost of the line equipment
and the cost of the power house.

The three-phase locomotives were found to weigh about
20 per cent less than the single-phase locomotives and, in-
asmuch as three-phase motors are, if anything, less expen-
sive to build than single-phase motors, it is not unfair for
the purpose of this comparison, to assume that the cost of
the two types of locomotives is more or less proportionate
to their weight. There is therefore a saving of about 20 per
cent in the cost of locomotives in favor of the three-phase
system.

The line equipment will consist, with the single-phase sys-
tem, of one No. 0000 copper wire for each track throughout
the electrified section. The three-phase system will require
two No. o copper wires for each track. The amount of cop-
per is therefore almost identical in the two cases, but the
three-phase system will require more insulating material and,
perhaps, somewhat heavier suspension, which will undoubt-
edly increase the cost of the line equipment of the three-
phase system to a certain extent’

This increase will, however, be much more than offset by
the decrease in the cost of the power station. The single-phase
power house will contain two turbo-generator units of 1250
kw each. The maximum load on these generators is repre-
sented by the above mentioned maximum peak of about 1850
kw plus about 760 kw of lighting and pumping load, or a to-
tal of about 2610 kw. Of this load only the last 760 kw will
be equally distributed over the three-phasgs of the genera-
tors, while the 1850 kw will be placed on two phases only,
as an interconnected single-phase load. The maximum load
on one-phase is therefore one-third of 760 kw plus one-half
of 1850 kw, or about 1175 kw, which corresponds to an over-
load of about 41 per cent over the normal rated load of two
1250 kw three-phase generators. The three-phase system
will have a maximum load of about 2310 kw, consisting of
the maximum peak plus the same 760 kw for lighting and
pumping. All of this load is equally distributed over the
three phases of the generators. If we calculate with the
same overload capacity of 41 per cent as we did in the case
of the single-phase system, we find that the three-phase load
can be readily carried by two three-phase generating units
of 800 kw each. Instead of a power house of 2500 kw ca-
pacity we therefore have one of 1600 kw capacity.

It is not very easy to calculate the exact amount thus saved
in the first cost of installation by the use of the three-phase
system, but the above considerations show that this saving
will amount, at the very least, to say $100,000 out of a total
first cost which will be somewhere in the neighborhood of
$500,000.

COMPARISON OF COST OF OPERATION

We have seen above that one three-phase locomotive will
save in one run with a 1000-ton train, 12.3 kw-hours. The
traffic to be handled at present consists of about 12,000 such

runs per year. The direct saving in energy effected by the
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three-phase system is therefore 12,000 x 12.3 kw-hours,
equal to 147,500 kw-hours per year. With a variable load
of the character under consideration the value of kw-hour
will not be less than Ic., and the annual saving can therefore
be expressed by the figure $1,475.

As shown above, the three-phase locomotive is capable of
returning during one run 54.8 kw-hours. For 12,000 runs
there would be 12,000 x 54.8 = 658,000 kw-hours per year,
which can be returned to the power station. Unfortunately,
not all of this energy can be usefully employed, inasmuch
as it is returned at the rate of 960 kw, while there is never
a simultaneous demand for such an output. It is possible,
however, to utilize part of this energy for trains starting
in the opposite direction, which would require, say, an aver-
age of 300 kw. Furthermore, there is a steady load on the
power station in the shape of the lights in the tunnel and
the drainage pumps. This lighting and pumping load will
at some time during the day amount to 760 kw, and it is
pretty safe to assume that the average of this load will be
in the neighborhood of 400 kw. Finally, there are a few motors
in the locomotive repair shops which also consume about
70 kw, and it would seem more than likely that a diligent
search would show that further similar motors can be found
and made useful. All in all, of the g6o kw at least one-half
can certainly be utilized and the energy thus recuperated
corresponds to 329,000 kw-hours per year. At Ic. per kw-
hour this amounts to a further saving of $3,290.

The total energy consumed each year by the single-phase
system is 12,000 x I41.3 = 1,695,600 kw-hours. At Ic. per kw-
hour, this energy would cost $16,956. The total saving made
by the three-phase system is $1,475 plus $3,290, or $4,763,
which is 28 per cent of the total cost of energy.

In the cost of maintenance and repairs there will probably
also be a certain difference, but this difference is not easily
expressed in figures. Whatever additional amount may be
due to the maintenance of 4 miles of second overhead wire
will certainly be more than counterbalanced by the addi-
tional cost of repairs to the commutators of the single-phase
motors. Actual data on this subject is lacking, however,
and it may be well for the present to take the cost of main-
tenance and repairs as being the same for the two systems.

The amount to be set aside for interest on the investment
will be smaller in the three-phase system by the interest on
whatever amount will actually be saved in first cost of in-
stallation. If we take this amount, as above, at $100,000, and
interest at the rate of 5 per cent, there will be a further sav-
ing of $5,000 per year to be credited to the three-phase
system.

ADDITIONAL ADVANTAGES OF THREE-PHASE SYSTEM

The question of saving in operating expenses might not
in itself be decisive, if there were any special disadvantages
connected with the three-phase system. Such is, however,
not the case. On the contrary, there are several advantages
connected with this system which may prove to be of con-
siderable importance.

The less weight of the locomotives, pointed out above.
was clearly stated in the specification to be advantageous.
It will readily be seen that with about 50,000-locomotive miles
per year a difference of weight of 24 tons per locomotive
will represent an appreciable saving in ton miles.

The specification also contained the condition that the lo-
comotive must be capable of starting a Iooo-ton train on the
2 per cent grade, and this condition is without question better

fulfilled by the three-phase than by the single-phase loco-
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motive. The single-phase motor has an inherent defect in
that it cannot while standing still, develop anything like its
full torque for any length of time, because the brushes are
in this case short-circuiting one of the rotor windings and
the current induced in this winding would in a few seconds
destroy it. The three-phase motor, on the other hand, can
develop its full torque standing still for a practically un-
limited time. The advantage presented by this fact will be
duly appreciated if it is taken into consideration that the lo-
comotive, when starting on a grade, must exert its full draw-
bar pull for a certain time before the brakes on the train can
be opened.

Among the minor advantages of the three-phase system
may be mentioned its absolute and automatic mdintenance
of schedule speed, and the better balancing of the entire
system. This better balancing will certainly improve the
lighting as well as the operations of the motors, both of
which cannot help but be affected by the throwing on and
off of unbalanced loads of 1300 kw, as is done in the single-
phase system.

All in all, I believe that the figures and facts brought out
during this investigation in the Sarnia tunnel case, which
case as such is not at all favorable to three-phase operation,
will conclusively show that the three-phase alternating-cur-
rent system has decided merits of its own, and that it will
pay everybody engaged in this line of work to carefully look
into these merits. This is what I set out to demonstrate.

[Mr. de Muralt's article was submitted before publication
to B. J. Arnold, consulting engineer of the Grand Trunk

Railway for this installation, and he replies to the points
mentioned by Mr. de Muralt in the following letter.—Eps.]

‘ New York, Feb. 15, 1906.
Epitors STREET RAILWAY JOURNAL:

I have read with a great deal of interest Mr. de Muralt’s
article on the St. Clair or Sarnia tunnel installation, which
you have been kind enough to allow me to read before its
publication.

Inasmuch as the article reached me just as you are about
to go to press, I have not time to enter into an analysis of
Mr. de Muralt’s figures, and shall assume that they are cor-
rect, for the entire tone of the article is such as to command
respect. It shows that the author is trying to bring out en-
gineering facts instead of endeavoring to get into a con-
troversy. I am glad to have any fair-minded comment and
criticism upon this installation, and I consider this such a
criticism. But I cannot concur in all of Mr. de Muralt's
conclusions, for I believe that some of them are based upon
wrong premises. I feel that if he had had before him all of
the conditions which governed the choice of apparatus, espe-
cially as regards cost, his conclusions in regard to the
economies he shows would have been different. I cannot in
the short time at my disposal enter into an extended discus-
sion of the relative merits of single-phase and three-phase
equipment. I fully recognize that there are conditions under
which the three-phase system can show advantages so far
as economy of operation is concerned, but in deciding upon
the type of apparatus to adopt for a given installation there
are many things to be taken into consideration aside from
operating efficiency. Not the least of these are: first cost
of installation, the commercial availability of the apparatus
and convenient access to the manufacturer furnishing it.
These three points will generally govern where the differ-
ence in efficiency of operation between systems is small.
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Mr. de Muralt's economy in operation practically disap-
pears in the St. Clair installation when it is stated that the
pumping load, assumed by him to be an average of 400 kw
throughout the year, is only in operation for a few hours
during a heavy rainstorm or while snow is melting and run-
ning into the tunnel. This condition exists only on a few
days in the year, and for the rest of the time the pumping
load averages about six horse-power. This load, when com-
bined with the lighting load of the tunnel and small shop-
motor load, is by no means large enough to absorb the re-
cuperated energy of a train when descending a grade. Hence
energy gained by recuperation would have to be dissipated
most of the time through water rheostats or metallic resist-
ances, because it is not possible in this installation to have
a train ascending and another descending at the same time.

The only practical way of utilizing this energy is by
means of a battery auxiliary which will store the kinetic
energy of a descending train so that it may be given out at
the time another train may be ascending. If there is any
advantage to be gained by such a plan, it is not improbable
that the single-phase motor may be able to supply it, al-
though this subject is as yet in an experimental state and
we must admit that the three-phase motor has this advan-
tage at present. Provision has been made in the St. Clair
installation to install a battery and an inverted rotary for
recuperating energy and equalizing the load on the power
house should conditions ultimately seem to warrant it. Such
an installation cannot be justified from the standpoint of
economy in operation at present prices. and the provision
for its future installation was mainly for the purpose of add-
ing to the reliability of the system in case it should be found
necessary. For the present time it was considered better to
assume this risk than to incur an investment which can be
made at any time with equal facility.

Regarding the first cost of single-phase and three-phase
installations, I can only say that while I have been led to
believe that three-phase railroad equipment could be pur-
chased for about the same cost as direct-current equipment,
and- therefore for less than single-phase equipment, when
bids were asked-for, an installation of considerable magnitude
upon a road with which I am connected, the tenders for the
three-phase installation taken as a whole were much higher
than those of either the direct-current or single-phase installa-
tions. All were based upon the same specifications as to re-
quirements, and were for delivery in a country where the
duty was somewhat in favor of the manufacturers of three-
phase apparatus. 1 presume that if three-phase apparatus
was manufactured in this country, this condition would
not hold, but this was the situation that confronted those who
had to make the decision for the St. Clair tunnel installa-
tion. I do not wish to be understood as opposed to the three-
phase system where conditions are favorable for its adoption
and where the additional overhead work required by it can
be allowed, but taking the physical conditions of the St. Clair
tunnel and the business conditions as I found them
in this country, I feel that my clients’ interests are safely
preserved as the matter stands. Bron J. ArNoLD

*o—

The improvements made a few months ago by the Cleve-
land & Southwestern Traction Company, which included
reballasting some of its lines and the installation of fifteen
new cars with high-speed limited service to Wooster and
Norwalk, has resulted in a tremendous increase in business,
the showing for the month of January being $12,000 gross
greater than the corresponding month last year.
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THE SNOW PROBLEM IN MARQUETTE

BY HAMILTON BALUSS,
General Manager Marquette City & Presque Tsland Railway Co.

Thinking that the methods pursued by one street railway
in combatting the snow problem might be of interest to others,
an endeavor will be made to outline the way in which this is
being done -by the Marquette City & Presque Isle Railway.
In this part of the country the snowfall is very heavy. It
generally begins some time in November, and falls varying
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75 ft. from the track. Experience has shown that it should
not be placed nearer to the track, as in that case it will not
have the desired effect. A fence of this kind properly made
will prevent drifting. All bushes within 20 ft. of the track
should be kept cut down, as they are drift producing.

The only equipment for fighting snow which required the
outlay of any considerable amount of money on our road was
a snow sweeper, which was purchased without motors, con-
trollers or wiring. An old discarded motor is used to run
the brooms, and the necessary wiring was cleated on the in-
side of the car so as to be away from the snow and wet. In
the fall, when the summer cars are laid up, the motors from,

TYPICAL STREET SCENE IN MARQUETTE DURING WINTER

from a few inches to 2 ft. or more on the level may be ex-
pected every few days until the first part of April. The snow
also drifts readily, and drifts several feet deep are common.
Whatever snow falls during the winter does not usually melt
until spring.

To prevent the drifting of snow upon our tracks, we use a
considerable amount of snow fence, so constructed that it

HOME-MADE SNOW PLOW, MARQUEITE

one of them are placed under the sweeper. The sides of this
sweeper carry the ordinary adjustable wings. This sweeper
is used to keep the city streets open during<a storm. It is in
charge of an experienced man, and carries sand, salt and all
tools necessary for removing snow and replacing cars.
Perhaps it would be well at this point to explain that the
removal of snow and the duty of keeping switches open fall

SIDE PLOW BEFORE BEING ATTACHED TO SWEEPER

can be folded up and stored when not needed. It is placed at
as many points as possible where the snow drifts, and is se-
curely anchored. It is built in sections about 14 ft. long and
5 ft. high, and 4-in. spaces are left between the boards. These
spaces render the fence much more effective than if it was
boarded up solid. The fence is placed to the windward about

SIDE PLOW ATTACHED TO SWEEPER, REAR VIEW

upon the section crew. All of these men are taught to handle
a car, to perform the duties of a wrecking crew and the proper
way to handle snow removal apparatus. In case of a storm,
there is no delay, but a start is made as soon as it is apparent
that trouble may result. The snow is removed from the track
before it has time to accumulate. In this way the cars seldom
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fail to keep up to the schedule, even during a storm.

The first effort is merely to keep the track open. Outside
the city a snow plow is used; in the city, the sweeper. The
snow is thrown as far back as possible with the sweeper
wings. Care is always taken to sweep the snow in the same
direction as the wind 1s blowing. As soon as the track is swept
clean, the brooms are raised and the sweeper is run over the
track in each direction and the snow is crowded as much
further back with the wings as is possible.

After this, the side plow, shown in one of the accompanging
illustrations, is attached to the side of the sweeper at right
angles by special braces provided for this purpose. The side
plow is triangular in shape. The side next to the sweeper is
13 ft. long, the outside is 20 ft. in length and its extremity is
10 ft. 4 ins. from the side of the sweeper. The width of the
outer board for the first 12 ft. is 1 ft.; the balance is 2 ft. in
width. The side plow is built of oak, tied with iron rods, and
the cutting edge 1s faced with iron. It is very strong. One
man built it in about six hours. The nose is attached to the
plow by a chain. The outer end of the plow is maintained at
any desired height, or can be raised to pass any obstruction,
by means of a double pulley block connected to the side of the
car. The side plow will move 1o ins. or 12 ins. of snow back
from the side of the car for 1014 ft. at a speed of 6 m.p.h. to
8 m.p.h. It will crowd back a bank of snow 6 ft. wide at the
base and 4 ft. or 5 ft. high, which would seem at first thought
well-nigh impossible of removal by this means.

It leaves a clean driveway over 10 ft. wide on either side of
the car, and as smooth as a floor. As about 4 ins. of hard
snow is left on this strip, the sleighing is better than on the
uncleaned streets. Of course, it is often necessary to haul
away a certain amount of snow which has piled in front of

= A

SCRAPER USED FOR CUTTING DOWN RIDGE BETWEEN RAILS

stores and at crossings. When pushing back the first few
falls of snow with this plow, a block 12 ins. x 12 ins. and about
2 ft. long is placed endwise between the rear end of the side
plow and the braces on the car; this throws the first snow 12
ft. from the car. Later on the block is turned the other way,
which throws the snow back 11 ft. Afterward the block is
removed altogether. These changes are made according to
circumstances.

In a place where there is much snow, this side plow is about

STREET RAILWAY JOURNAL.

283

as useful a piece of apparatus as is made. After a street is
cleaned in this manner it is as though no snow had fallen, in
so far as respects the removal of snow from subsequent
storms.

It often happens from various causes that snow and ice
pack between the rails to form a ridge, on which the motor
castings drag. The ordinary plow or sweeper is unable to
cut this ridge out. The operation of a sweeper is seriously
affected by this ridge, as the wheels run in a sort of groove,
from which the sweeper cannot properly remove the snow
without soon destroying the brooms, if at all. It therefore
becomes highly desirable to cut this ridge down. To do this
a heavy road scraper with wheels the same gage as the track
was taken and a heavy flange was bolted on each wheel, so
that it would run on the track like a car. A piece was then
fastened on the end of the tongue so that the wagon could be
drawn by a car. After this it was weighted down with iron.
This scraper, which is illustrated, removes the hard ridge
between the rails and about a foot on each side, and can be
made to cut down as low as desired. Once over the road is
usually sufficient; more than two trips are never required.
The scraper is drawn at a speed of about 5 m.p.h.

When the snow is too deep to use a sweeper successfully,
and for work outside the city, a home-made plow is employed.
The illustration shows its general construction. The plow is
faced with No. 12 sheet iron, underneath which is a backing
of 2-in. planks, well braced. The trucks and motors are taken
from a summer car. The plow is weighted with as much rail
and iron as it will safely carry. It can open a road through
drifts 5 ft. deep. All gongs on the plow and sweeper are on
the roof, where they will not get clogged with snow.

Salt and sand are used as sparingly as possible. There is
one very heavy grade on the road, and if salt is used on this
grade it is impossible for a long time to get the rails in good
condition so that the wheels will cling to them as well as they
did before. The best results on this grade are obtained by
using no salt and using sand only when absolutely necessary.
A very little salt is used on switch points and special work
when they cannot be kept open otherwise. Our experience
leads us to consider salt as injurious to both track and equip-
ment, especially to motors and wiring.

In addition to the apparatus previously described, all cars
are provided with good scrapers.

—————

TROLLEY BASEBALL LEAGUES

Interurban roads in Ohio are finding that the interest in
baseball in small towns is growing, and that one of the best
possible means of inducing summer traffic is the formation
of, or lending assistance to, semi-professional or professional
ctubs in the villages atong their lines. In a few instances
roads have attempted to manage clubs and conduct the
parks, but usually it has been found just as satisfactory to
allow others to manage affairs and to confine themselves to
assisting in advertising and providing transportation for the
public, or perhaps donating a cup or cash prize for the cham-
pionship. Where there are close contests, a local pride is
developed, and if distances are not too great or rates too
high, there is apt to be a great deal of traveling between
towns, and in such cases the roads can well afford to trans-
port the players free. Trolley leagues are now being formed
by the Pennsylvania & Mahoning Valley, the Cleveland &
Southwestern, the Pennsylvania & Ohio and Lake Shore
Electric roads.
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MUTUAL BENEFIT ASSOCIATION IN MONTREAL

The development of provident and benefit associations
among electric railway employees may now be regarded as a

Name

FIG. 1.—CARD INDEX OF ALL EMPLOYEES, KEPT IN OFFICE OF
MUTUAL BENEFIT ASSOCIATION

Ciaim No.

MONTREAL STREET RAILWAY MuTUAL BENEFIT ASSOCIATION

Notice of Disablement and Application for Sickness
or Bodily Injury Benefit.

MoONTREAL, . . 190

7o the Head of Department :
I o— i Badge. residing
Y S R TR ’ .. .. ..and employed
A8 > ogacs 110 e Department

and holding certificate No...... hereby certify that I was com-

pelled to quit work at o'clock on the . . .

- (state nature of
19 » On account of sickness or injury)

which rendered me totally unable to continue my usual duties.

i)isabled Member.

This blank is to be filled out
by any member who is unable
to perform his. usual duties on
account of sickness or bodily in-
jury. No claim for benefits will
be considered unless this notice
properly filled and approved by
Head of Departinent, has been
received promptly by the Secre-
tary-Treasurer. Full address
and correct time of disabilily
must be given.

Referred to Secretary-Treasurer.

Head of Departinent.

REMARKS @

FIG. 2—BLLANK ON WHICH MEMBER APPLIES FOR BENEFITS
IN CASE OF SICKNESS OR INJURY

well-defined phase of electric railway management. When
properly directed and handled, associations of this kind exert

a powerful influence toward bringing public service corpora-
tions into that close, harmonious and co-operative relation
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with their employees which is so essential to the successfui
administration of quasi-public services.

The Mutual Benefit Association as maintained by the offi-
cers and employees of the Montreal Street Railway Company
is an excellent illustration of the good results that can be
accomplished by an organization of this nature properly
handled.

In 1903 the employees of the Montreal Street Railway Com-
pany, in conjunction with the management, took in hand the
orgdfization of the Montreal Street Railway Mutual Benefit
Association, which for actual benefits accruing to its mem-
bers at a minimum of cost, and the establishment of mutual
co-operative relations between company and men, probably
eclipses anything of its kind here or elsewhere. The asso-
ciation was inaugurated in August, 1903, at a conference be-
tween delegates appointed by the employees, who met the
officials of the company, and as a general plan had already
been suggested, it was not long before a complete organiza-
tion was reached. Rules and regulations were drawn up, and

MONTREAL STREET RAILWAY MUTUAL BENEFIT ASSOGIATION

OFFICE OF THE
MEDICAL OFFICER

HoCHELAGA DIVISION,. i en1QO

To the Secretary- Treasuirer
of the Montreal Street Railway Muinal Benefit Associalion

T ereby certify that on the day Of e
e TGO wmmattended Mr.

...of for illness or accident

and at various times betweer the said day of

.............. e 19 and the .............day of

e e, 1O and that the nature of symp-

toms which were present during his disability where as follows :

and that he was in consequence thereof confined to the house
1] R days, and is at present...................recovered

AN s able to resume his usual occupation.

I hereby certify that the above party was not at work during

the time mentioned hereon..

Head of Department

FIG. 3.-~MEDICAL OFFICER’S REPORT ON APPLICATION FOR

BENEFITS
these were submitted at a general meeting and approved, after
which a board of directors was elected and medical officers
appointed.
Every possible means was taken to place the idea clearly
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before the employees, and within three months of the time
that the association was formed there were 600 members on
the roll, while now there are upward of 1700 members in good
standing, or practically all the employees eligible for mem-
bership. The president of the association is D. McDonald,
who is general manager of the Montreal Street Railway Com-

Montreal Street Railway Mutual Benefit Associatinn

Office of the
SECAETARY-TREASURER

MONTREAL, ... o 190

Mr e s

Please note that the following members in your Department have reported themselves as sick.
You will oblige by cailing on them and advising us hereunder as to their condition together with

any you might d.
— =
e |
Cieim) NAME agas ADORESS REMARKS
No. No. |

PATRICK DUBEE,

SECRETARY-TAEASURER

FIG. 4—REPORT OF HEAD OF DEPARTMENT ON CONDITION OF
EMPLOYEES MAKING APPLICATION FOR BENEFITS

pany, and the secretary-treasurer of the association is Patrick
Dubee, who is also secretary-treasurer of the company. The
affairs of the association are directly in charge of a “com-
mittee,of management,” composed of fifteen members, who
are drawn from the various departments, so that cach grade
of employees is properly represented.
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bodily injury, including the paying of medical and other ex-
penses;

(b) By providing an allowance to the widow or children or
representatives of the deceased member;

(¢) By providing a pension for old and disabled members.

The sick benefits are as follows:

In case of sickness or disablement, after the first six days
the member receives 6o cents per day for ninety days, and 30
cents per day for the next ninety days, also free medical at-
tendance and free medicine. Membership also secures 20 per
cent discount on all medicines or druggist supplies required
by members of the family.

The insurance feature includes a life insurance policy for
$300 and an additional $50 toward the cost of funeral ex-
penses.

The pension benefit insures to every member who leaves the

INonsreal Streer Railway inutual Benefit Association

OFFICE OF THE SECRETARY-TREASURER
MONTREAL,. . 190
Summary of Medical Officers’ Reports of the ...

: —
DIVISION VISITS CONSULTATIONS PRESCRIPTIONS |MEMBERS DISABLED) REMARKS

Cential .........|
Hochelaga.......

St. Denisi -« v & |

St. Henri

Total. ...

No. of Applicants examined by Chief Medical Officer

CORRECT

cLeax.

SECACTARY. TREASURCH.

FIG. 5—SUMMARIZED REPORT OF VISITS AND CONSULTATIONS
MADE BY MEDICAL OFFICER

service of the company after the age of sixty-five years, and
who has been in the service for a period of twenty-five years,
a pension of 5o cents per day during the remainder of his life,
and any member permanently disabled from earning his live-
lihood in any position from injury received while actually at
work in the service of the company is entitled to a pension at

PAYMENT OF BENEFITS ~

Cent. No, Name | Deot. | wo.

| Mo. Ve. Ho. | Amount| Month|  ve.Wo. | Amount| Month| ve.Wo. [ mount|| Month | ve.No. | Amount
Date Age Perlod In Cor's Serviee years months.
o PAYMENTS 8
Jon. |Feb. |Mch | Apr. | May | June [Juty [Aug. [seot. [oct [dov. [Dec. | TYotal A s

1903
1904
1905
1906
1907

1908

1909

1910

1911
1912

7‘ } ]

f | |

Remarks.

FIG. 6.—FACE OF CARD LEDGER FOR KEEPING ACCOUNT WITIL
EACH MEMBER

Membership in the association is open to every official and
employee of the company, including office force and all of the
mechanical and operating departments who can pass a satis-
factory medical examination. '

The object of the association, as declared in the rules and
by-laws, is to afford relief to the employees of the company,
as follows:

(a) By providing means of subsistence for the members
who become unable to serve the company through illness or

[ l

FIG. 7.—REVERSE OF CARD LEDGER SHOWN IN FIG. 6

the rate of 50 cents per day after the first six months of dis-
ablement.

All of these benefits are secured for the sum of $1 initiation
fee and 50 cents per month for each member.

The funds of the association are derived from two sources,
namely, the dues of members and contributions from the
Montreal Street Railway Company, the company agreeing to
contribute annually a sum not less than 5o per cent nor ex-
ceeding 100 per cent of the annual contributions made by
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members in the form of dues. The company has been very
liberal in this regard, and by generous contributions enables
the association not only to pay all its liabilities, but to lay by
a substantial surplus for future requirements. From the last
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bers disabled through sickness or injury was 611 ; number of
prescriptions issued, 2864; visits made by association physi-
cians, 692; consultations given by physicians, 4026.

A special feature is made of the annual picnic, which is

Montreal Street Railway Mutual Benefit Association.

———— e

Claims for Benefits submitted this day, the 190
! Certifi- No. of Jl' A vion
CratM No. of [ gaye MOUNT OF
ICCU N t NATURE OF . DISABLEMENT d REMARKS
o, NAME OCCUPATIO cate A A T I
. L | R

FIG. 8.—HEADING OF DAILY DISBURSEMENT SHEET, SHOWING PAYMENTS MADE BY THE ASSOCIATION

annual report of the association for the year ending April 30,
1903, the receipts from members amounted to $8,800; dona-
tions and fees from the company, $12,000; receipts from pic-
nic, $1,300; receipts from interest, etc., $215, making total
receipts of approximately $22,400. The expenses for sickness

always considered a “red letter day” in the affairs of the com-
pany. Athletic games are held and special prizes are given.
At the picnic last year the association cleared over $1,000,
which went to the benefit of the treasury. It is stated by the

Montreal Street Railway Mutual Benefit Association

. L. Employees Discharged, Resigned, Etec. Department.
Montreal Street Railway Mutual BWenefit Association . 5 %
) Men Discharged or Resigned for Month ending 190
arrica oe e -
MEDICAL OFFICER NAME ’ OCCUPATION REASON
Montreal, ", . 190 o
To the Secretary- Treasarer of ‘
MONTREAL STREET RAILWAY MUTUAL BENEFIT ASSOCIATION |
|
1 beg 10 advise you that the ing of the A have been seen by me
to-day, and now report on their respective cases as under?
NAME B'l‘\,":ﬁ DISABLED |[PRESCRIPTIONS REMARKS
Called pon the following Membory af their Bome}
|
New Men taken on for month ending 190
PR T NAME AGE ADDRESS OCCUPATION SHOP
I
Comsuitations at he O@ce | | | -
- l \
Men Chonging Position for Month ending 190

No. of Disabled Mcmbers

I |

| SE——

FIG. 9.—DAILY REPORT MADE BY EACH MEDICAL OFFICER
EMPLOYED BY THE ASSOCIATION

and injury, medicine, death and burial, medical attendance and
management-were $18,850, leaving a surplus of approximately
$3,550. A report of the various calls made upon the associa-
tion for relief work was published in the STREET RaILway
JournaL for Sept. 23, 1905, page 451. The number of mem-

NAME

Fiow PRESHNT OcctraTion ( To | REMARKS

FIG. 10.—BLANK USED FOR NOTIFYING THE BENEFIT ASSO-
CIATION OF CHANGES IN PERSONNEL OF EMPLOYEES
MADE BY OPERATING DEPARTMENT

officers of the Montreal Street Railway Company that the
association has been of the greatest value in bringing the em-
ployees together socially, in increasing the fraternal feeling
between officials and employees, and in making the men and
their families happy and contented and loyal to the service.
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The system of blanks used in carrying on the work of the
benefit association is exceedingly complete. As a basis of all
the records, a card index is kept (see Fig. 1) which gives the
name and occupation of every employee in the company’s
service, together with a notation as to whether the employee
is a member of the benefit association or not, and if he is not
a member, the reason why he has not joined.

In order to become a member of the association, the ap-
plicant must fill out an application blank, by signing which he
promises to conform to and abide by all the rules and by-laws
of the association. In this blank he also gives the name of
the beneficiary who is to receive the benefits of the insurance
in case of the decease of the member. After signing the ap-
plication blank in the presence of witnesses, the applicant must
pass an examination by the chief medical officer of the asso-
ciation, from whom he must obtain a medical certificate testi-
fving that the applicant is in good state of health and not
afflicted with any disease, disorder, habit or bodily health
tending to shorten life or to incapacitate him from the per-
formance of the duties required in the service of the com-
pany. If the application and the medical examination are
approved by the proper committee, his certificate of member-
ship is issued. If a man is taken sick or disabled, he makes
application for sickness or bodily injury benefit on form Fig.
2. When a claim is received at the office of the association
it is immediately assigned to one of the association physicians,
who takes charge of the case, making as many professional
calls as may be necessary and prescribing the proper remedies.
The physician reports his record of the case on the form
Fig. 3.

As an additional check and safeguard, when a claim for
relief is received the head of the department in which the em-
ployee is engaged is notified and takes immediate ‘steps to find
out the exact condition of the applicant. For handling this
phase of the work the form Fig. 4 is used.

The medical officers make summarized reports of visits and
consultations on form Fig. 5.

By an ingenious card ledger system a separate account is
kept between the association and each individual member.
The individual accounts are kept on single cards, the face
and reverse of which are shown in Figs. 6 and 7. The face
of this card gives the name and other information concerning
the member, and contains columns in which are entered a
record of all payments for dues. In connection with the col-
umns for recording payments of dues, there is a column
headed “Expenses,” in which is entered any sum that may be
paid to thc member in the way of sick or injury benefits, so
that the face of the card always shows the balance of dues
over benefits, or vice versa, for each member. On the reverse
side of the card is kept a detail record of payments made to
the member in the form of benefits, the columns being ruled
to show month, voucher number and amount. The one card
therefore serves for all the accounting between each member
and the association.

On a blank, the hcadings of which are reproduced in Fig. 8,
are entered each day the sums paid as claims for benefits, and
this forms the daily dishursement sheet of the association.
Fig. 9 is a blank upon which each medical officer makes re-
port of his work for each day, giving the history of the re-
spective cases. Fig. 10 is a form used by the operating de-
partment for notifying the benefit association regarding men
discharged or resigned, new men taken on or transferences
from one department to another. By means of this informa-
tion the association is enabled to keep its card index of em-
ployees previously mentioned always correct and up to date.
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UNIQUE ADVERTISING AT CLINTON, IOWA

Few roads give as much thought to the real promotion of
passenger traffic as does the Towa & Illinois Railway, of Clin-
ton, Towa. P. P. Crafts, general manager of the company,
has inaugurated a thorough system of advertising which has
proven most beneficial.

Special attention has been given to methods for attracting

. ’**‘MMf- ‘.““uuan.‘.,‘.
AU N 2 WHAT ™
’;’ I . & I . ?‘ £
F IstheNewElectric % £ IS TH E
7  Interurban Between

%
gDAVENPORT and CLINTON ;

The Finest, Cleanest and Smoothest

I

1 -y

1

5 E

i

ke 3
£ B
1

A Riding Cars in this Part of the
i, Country. This is boastmg
4 but one ride will show ‘ &
“ hat the % )
‘ youithat % ASK THE OTHER MAN J“
i, | & I. MAKES Gl]ﬂll ‘* “o,IN YOUR SEAT. .+
‘“Llﬁssbsv>”* “‘*h»nsvss""

,‘_-\‘l-lv« 1

FOR ™,

,/TRAVELLING

9’*" M“""‘x

DONT ™,

‘i

S
FURGET THAT %
MEN 1 ROUND &
: 3 TRIP :
Pne | &I | | L=
L4 &
" TO DAVENPORT 3 mansm)A'rm-:Gur.Anmns;
:ﬁ Offers the Best and chk&itRoute j AREGOOD FOR f
S 30 Days ¥
“'«». ~
3 5 k"";“m»..u"
,gﬂi4l1nniq. ““**44qug‘***
Al &L HSHING ™,
> > ;’ >
FARE BETWEEN 3* 1S ITW%_I;E)W
i i .
| W APS 1L
% ROUND TRIP,  $120 : “.‘ THE WAY TO'GO THERE  /
% MILEAGE, 3Party ‘.‘ 1S ON THE 7
4;%% $7.s: m::;‘ssgo;m Miles . o l & l. r
kA*k."""‘*::wmwﬁ“'iOﬂ' "“&ane-m-v"“ "

SOME TYPICAL ADVERTISING CARDS OF THE IOWA &
ILLINOIS RAILWAY

the patronage of commercial travelers, who constitute a large,
if not a major, portion of travel on our steam railroads. Large
square or round advertising cards, some 6 ins. in diameter,
can be seen in almost every hotel, railway station and
public place in Jowa and Eastern Illinois, calling at-
tention of the commercial traveler to the fact that the road
is in existence, that baggage is carried free, and the many
ways in which the electric service would be to his benefit. In
Davenport, Rock Island and at other points on the line, these
cards, with various literature, may be seen in shop windows,
stores, restaurants, billboards and, in fact, at every point of
view encouraging the riding of the hunter, fisherman, pleas-
ure seeker, excursionist, business man and all other classes
of possible passenger traffic.
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TESTS OF THE EFFECT OF SNOW ON THIRD-RAIL

The heavy snow storm of last week allowed the electrical
engineering department of the New York Central & Hudson
River Railroad to conduct some interesting tests on the ef-
fect of snow on different forms of third rail. As is generally
known, the New York Central & Hudson River Railroad
Company has equipped a section of its line some 6 miles in
length, between Schenectady and Amsterdam, with three dif-
ferent types of third rail, and it is upon this section that
electric locomotive No. 6ooo is being put through its 50,000-
mile run. This section is equipped with three different forms
of third rail; viz.,, (1) the ordinary over-running unpro-

OVER-RUNNING THIRD RaAIL.
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TYPES OF THIRD RAILS USED ON EXPERIMENTAL TRACK,
AND EFFECT OF SNOW ON THEM

tected third rail; (2) the protected type of over-running third
rail, similar to that used on the New York Subway, and de-
scribed in the STrEer RaiLway JournaL for Oct. 8, 1904,
page 632; (3) the under-running type of third rail in which
the rail is inverted. This rail was described in the STREET
Raizway JoUrNAL for Sept. 2, 1905, page 336. It was de-
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rail. At the time the locomotive went on the track, there was
13 ins. of snow between the rails. Both protected and un-
protected over-running rails were completely covered, and in
some cases there were from 4 to 6 ins. of snow on top of the

CONDITION OF SHOE

protection boards. The electric locomotive carried on its
pilot the usual steam railroad type of plow illustrated in the
accompanying engraving. It was found, however, that
while this style of plow cleans out snow from between the

) track rails it does not throw it clear of

S

the third rail, so that from the stand-
point of third-rail operation much bet-
ter service on the over-running rail
would have been obtained without the
plow.

The first third-rail test was made on
the over-running unprotected third rail
Very little flashing or trouble was ex-
perienced on the first trip of the loco-
motive. On the following trips condi-
tions grew worse, due to the fact that
ice had formed and the snow had be-
come ironed by the shoes. This inter-
fered with collection and contact. It
finally became so bad that it was found
almost impossible to run the locomotive
over the rails.

The next test was made with type
2, or the over-running protected type
of third rail. The service of this
rail was found to be not much bet-
ter than that of the bare rail; in
fact, in some cases it was worse. The
wings of the snow plows would throw

LOCOMOTIVE EQUIPPED WITH PLOW

signed and patented by W. J. Wilgus and F. J. Sprague, and
has been developed by E. B. Katte, electrical engineer of the
New York Central Railroad Company.

The test was conducted Feb. 9. The locomotive left the
car house at 10:30 a. m., and ran all the morning on the sec-
tion of track east of the sections laid with the protected third

up enough snow to keep the top of the
rail covered.

At 2 p. m. the locomotive began operation on the long
stretch of under-running rail, or type 3. With one excep-
tion, there was practically no trouble. This case happened
at the west end of the line, where there are two short lengths
of this rail installed. The long stretch of open track, equipped
with the under-running third rail and which lies between
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the Fonda, Johnstown & Gloversville station and the West
Crossing, gives the shoe a chance to fill up with snow and
ice, and it was found that when the top-contact surface of
the under-running shoe strikes the rail there is a chance of
the circuit being broken. Nevertheless, the test showed that
after the locomotive had made one trip over the under-run-
ning rail the snow became scooped from under the contact
surface for 2% or 3 ins., and unlike the over-running rail,
each passage of the locomotive would tend to clean off the
surface of contact. The theory for this action 1s that the
tendency of the shoe is to flatten down the snow which rests
on a horizontal surface, as on the over-running type, and to
scrape off that which clings to the lower surface of the in-
verted rail. Moreover, the falling snow will form a pocket
under the inverted rail, but will tend to heap up on the old
form of rail.

The conclusions reached from this test were: (1) The
conditions under which the locomotive was operating were
more severe than in regular service, as no flanges were run
over line; (2) the snow plow at present on the locomotive
can be improved; (3) that the operation of the shoes on the
under-contact rail is much more satisfactory than on the
other types, and that it is much easier to keep clean.

—
19,000-KW POWER HOUSE IN WASHINGTON, D. C.

The Potomac Electric Power Company, of Washington,
has contracted with J. G. White & Co., of New York, for
the erection and equipment of a new power house for both
lighting and power purposes in the city of Washington. This
company is one of the sub-companies of the Washington
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and will have no basement, its floor lying in approximately
the same level as the boiler-room basement.

The first installation will consist of two 2000-kw and one
5000-kw Curtis turbines with boilers and superheaters, and
the building is designed for a future installation of two ad-
ditional 5000-kw Curtis turbines with their steam genera-
tors, making a power house of 19,000-kw ultimate capacity.
There will be galleries around all the units, connected by
short bridges, to permit of easy communication, making, in
effect, a secondary operating floor in the turbine room. All
of the turbines will generate 25-cycle, three-phase current at
6600 volts for distribution directly to the sub-stations. Two
of the 2000-kw units are already installed, one of them being
equipped with an ordinary type of surface condenser. All
of the remaining units, however, will have the latest type
condensers, self-contained in the base of the turbine.

The intake and overflow conduits for the condensing water
will run underneath the turbine room, approximately along
the center line. There will be a small coal bunker over the
firing floor of each boiler, but the main storage room for
coal will be outside of the power house back of the boiler
room. There will be installed the necessary means for dis-
tributing the coal, which will be delivered from railroad cars,
in the storage room and of reclaiming it and delivering it
to the system of conveyors which will distribute among the
bunkers. These ashes will be collected in ash cars running
underneath the boilers, and the same apparatus which distri-
butes the coal over the storage arca will be used for ashes.

The boilers will be fed by mechanical stokers, supplied di-
rectly from the overhead bunkers, and will carry 175 Ibs.
steam pressure. The superheat will be 150 degs. at that
pressure.

All of the auxiliary machinery, with the possi-

CUTTING THROUGH A DRIFT NEAR SCIHENECTADY

Railway & Electric Company, which divides with the Capital
Traction Company the elcctric traction business of the
Capital.

The power house in question constitutes an important
feature of the general plan for expansion and development
adopted by the company sometime ago, and will cost ulti-
mately in the neighborhood of $1,500,000. The building is to be
approximately 166 ft. x 183 ft. x 67 ft., and will have a steel
frame with curtain walls, which will probably be constructed
of moulded concrete blocks. The boiler room will contain
four rows of boilers with three chimneys, located between
the second and third rows. Thus, there will be two divi-
sions of the firing floor, each serving two rows of boilers.
The turbine room will be at right angles to the firing room

ble exception of the coal-handling apparatus, will be steam
driven, and will exhaust into feed-water heaters.

The controlling apparatus will be entirely contained in a
switch house adjoining the main generating room, and will
be distributed among three galleries. The ground floor will
contain only the outgoing feeders and main generator leads.
The second floor will contain all the bus-bar compartments,
disconnecting switches and static apparatus, together with
instrument transformers. The third floor will contain both
alternating and direct-current switchboards.

A storage battery will be installed, having sufficient capac-
ity to furnish excitation current for the entire station for one
hour, so that failure of the exciter units will not cripple the
station. The engineering is being done by the contractors.
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CARS FOR THE RAILWAY SYSTEM AT ALEXANDRIA, LA.

The Alexandria Electric Railways Company, which is com-
pleting its 424-mile system, including a power house, has re-
cently received four cars from the American Car Company
of the type illustrated. Five steam railroads enter the city,
and two more are now building, which will be in operation
within a year. Red River, on which Alexandria is located, is
navigable and flows into the Mississippi, 75 miles to the east.
The business portion of the city is paved with asphalt and

DOUBLE-VESTIBULE SINGLE-TRUCK CAR FOR ALEXANDRIA

electrically lighted. The railway stations are some distance
from the business center, and the necessity for street lines
has been urgently felt. Five large saw mills, three foundries,
two cotton oil mills, one sugar mill, several cotton compresses
and various smaller industries furnish a livelihood for the
population, and there are also four banks. The city occupies
a considerable area, and the environs are well populated. A
rich, alluvial soil renders agriculture easy and profitable, and
the neighborhood is surrounded by vast tracts of valuable

INTERIOR OF ALEXANDRIA CAR

timber land. The lines traverse the principal streets and
reach an amusement park which is being laid out by the com-
pany and is located in the best suburban district. The railway
company is backed by Mobile, New Orleans and local capital.

The first rolling stock, which will soon be placed on the
lines, consists of four closed cars with 18-ft. bodies and meas-
uring 27 ft. over the dashers. Although somewhat shorter
than is usual, these cars have ample width for comfortable
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transverse seats and a wide aisle. The upper window sashes
are stationary, and the lower arranged to drop into pockets
in the side walls. Instead of using movable partitions to
divide the car into compartments for white and colored people,
as is customary in a number of Southern cities, a signboard
sliding on rods in the monitor deck, indicates the seats which
are for the use of colored people. Brill seats are used, which
are upholstered in spring cane, and have corner grab handles.
The cushions tilt and are 15 ins. x 34 ins. The interiors are
finished in ash, with ceilings of decorated birch. Portable
vestibules of the Brill type are used, and the folding gates,
brake handles, angle-iron bumpers, “Dedenda” platform
gongs, retriever signal bells and other specialties are of the
same make.

The general dimensions are as follows: Length over the
end panels, 18 ft., and over the dashers, 27 ft.; width over
the sills, including the plates, 8 ft. 1 in., and over the posts at
the belt, 8 ft. 315 ins.; sweep of the posts, 134 ins.; distance
between the centers of the posts, 2 ft. 614 ins.; height from
the floor to the ceiling, 8 ft. 594 ins.; from the under side of
the sills over the trolley board, 9 ft. 574 ins.; from the track
to the platform step, 15 ins.; from the step to the platform,
12Y5 ins., and from the platform to the car floor, 634 ins. The
thickness of the side sills and the end sills is 4 ins. x 7 ins.
The corner posts are 33; ins. thick, and the side posts, 234
ins. The wheel base of the trucks, which are of the No. 21-E
type, is 7 ft.; diameter of the wheels, 33 ins., and the diameter
of the axles, 4 ins. Two 25-hp motors are used per car. The
weight of a car and truck without the motors is 12,300 lbs,,
and with the motors, 17,700 lbs.

A PRACTICAL OIL CUP FOR RAILWAY WORK

After an extended experience in electric railway work with
various forms of grease and oil lubricating devices for axle
and armature bearings, F. P. Maize, of Rochester, N. Y., de-
vised a new form of oil cup which he has recently placed
on the market. The construction details of this cup, which
is known as the “F-M”, are shown in the accompanying il-
lustration.

The cup is a rectangular casting and so designed as to be
easily fitted into the regular grease cup without requiring

any alteration in the
latter. It consists of
the shell “A” which
holds the oil. In the

center of this shell is a
piston “B” which rests
upon a felt washer “C”;

oil which runs down to
it through the almost
imperceptible spaces
“D"” and “E”; from the
washer “C” it is fed
through the outlet “F”
directly upon the bear-
ing. Encircling the pis-
ton rod, a tight coil
spring “G” is placed. At the top of the spring, a bar
“H” serves to keep the pressure on the spring against
the piston, the motion of the car causing the piston
to moveup and down slightly, thus squeezing the oil out
of the felt washer and allowing it to run onto the bearing.

SECTION OF OIL CUP
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There is no dripping and the inconvenience of adjusting
and attaching, so necessary in most oiling devices, is entirely
overcome. The entire mechanism of the cup is so simple
that there are no parts to get out of order and the feed adjusts
itself. The only attention which the oil cup requires is to
see that it is filled at rcgular inteivals. The cups are made
to fit any size of standard motor.

There has never been a satisfactory oil cup for the older
style motors, and but for that reason more companies would
now be using oil. The “F-M” Oil Cup has been in daily use
on the cars of the Rochester Railway Company for more
than eighteen months, and it is now using some 1400 of these
cups, and is said to be entirely satisfied with their work. The
statement is made that they have cost not a cent for repairs
in all this time.

There are no parts to clog up or stick, nor is there any way
in which the oil can leak out. There are no loose parts to
wear out by rattling and banging themselves to pieces; the
greatest space between working parts being not more than
1-100 in. Attention is particularly directed to the fact that
all dirt settles in the lowest part of the oil cup, below the
point where the o1l feeds felt washer, hence the feed never be-

comes clogged.
= o —

SNOW SWEEPERS FOR LEHIGH VALLEY TRACTION
COMPANY

The snow sweeper shown in the accompanying cut is one
of four delivered a few weeks ago to the Lehigh Valley Trac-
tion Company by the J. G. Brill Company. The STREET RAIL-
wAY JourNAL of Jan. 20 contained a description of twenty
cars built by the G. C. Kuhlman Car Company for the Lehigh
Valley Traction Company, and included information about
the company’s 150-mile system in Allentown and vicinity.
The valley traversed by the principal division of the system
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ered at each end to suit the curvature of the roadbed. The
cars are mounted on gear trucks, having a 7-ft. wheel base
and 33-in. wheels; diameter of the axles, 4 ins., and diameter
of the broom shafts, 334 ins. Two motors are used for pro-
pulsion and one for driving the brooms. The weight of a car
and truck without the motors is 16,000 1bs.

e o L
OPEN CARS FOR WINTER SERVICE IN VERMONT

The very unseasonable weather which was experienced in
January proved very satisfactory to street railway operation,
and was especially noticeable as it followed the two most

SCENE IN BURLINGTON, VT., DURING JANUARY

ONE OF THE NEW SWEEPERS FOR FIGHTING SNOW IN THE LEHIGII VALLEY

is subject in winter to snow storms of considerable severity,
and the last two seasons made a heavy demand upon the re-
sources of the company for keeping the lines clear. The ad-
ditional snow-fighting equipment, therefore, has been secured,
but up to the present there has been little use for it. This
type of sweeper has been frequently described in these pages,
and therefore the features of tlie apparatus need not be re-
peated.

The cars are larger than usual to permit long brooms to be
used. The length over the end sills is 26 ft. 214 ins., and over
the bumpers, 32 ft. 84 ins.; width over the sills, 6 ft. 1014
ins.; height from the track to the sills, 3 ft. 6 ins.; height
from the track to the trolley board, 11 ft. 6 ins.; thickness of
the side sills, 414 ins. x 834 ins., with 8-in. x 4-in. sill plates
on the outside. The brooms are arranged to be raised or low-

severe seasons, as far as snow and low
temperature are concerned, which have oc-
curred in the Eastern States since the es-
tablishment of the Weather Bureau. The
accompanying illustration of an open car
in January was not received, as some of
our readers might suppose, from Florida,
but represents an actual occurrence in the
streets of Burlington, Vt., last month. The
photograph was taken on Jan. 23, and the
car shown was in regular service from 1
p. m. to 5 p. m. on Jan. 22. On those days
the temperature was above 6o degs. F.
On the same day last year the ice com-
panies in DBurlington were cutting ice on Lake Cham-
plain.

—_— e p—

The Allis-Chalmers Club, of Milwaukee, Wis., has issued
an attractive little brochure containing its constitution and
by-laws, which are very complete and concise. This club
was established by the Allis-Chalmers Company for its office
men, superintendents and foremen, as a well-appointed club,
occupying quarters in a former mansion house near the works,
where, for a nominal yearly fee, members are given all the
benefits usual to such organizations. During the noon hour
a course dinner is served at approximately what the service
costs, and supper may also be had by those who are obliged to
stay late at the office. The club building stands in a residence
district and is easily accessible from all parts of the city.



AIR JACK FOR PIT WORK

The American General Engineering Company, of New
York, has recently added to its list of improved railway shop
devices a pneumatically operated pit jack. Although of

PLAN AND SECTION OF PNEUMATICALLY OPERATED JACK
FOR CAR PITS

light construction, it is especially adapted for lifting heavy
parts under cars, saving time and labor in transferring them,
besides insuring safety in operatiofl. The jack is built for
standard gage and, as will bc noted from the illustration, has

AIR LIFT FOR PIT WORK

a transverse track to reach all parts on either side of the car
without moving the jack. It is equipped with a three-way
valve, making it simple to operate with a 34-in. rubber hose
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so that the different positions of the jack do not affect the
air supply. This device is capable of lifting 4000 lbs. under
9o lbs. air pressure.

The standard dimensions of this jack are: from the track
to the top of the table, 40 ins.; stroke, 28 ins.; table, 18 ins.
square, and travel on the transverse track, 10 ins. The com-
pany is prepared, however, to make jacks to suit special con-
ditions and in accordance with the specifications presented
by the customer. In one instance the company is building
a jack for a large city system in the Central West, requiring
a different height and stroke.

Among the railway companies using this device may be
mentioned the Public Service Corporation of New Jersey,

“which has installed over fifty of these air jacks in its new

shops.

SINGLE-PHASE RAILWAY MOTORS DISCUSSED BY
PACIFIC COAST ENGINEERS

At the February meeting of the Pacific Northwest Society
of Engineers, a paper was read by C. Edward Magnusson,
assistant professor of electrical engineering in the Univer-
sity of Washington, entitled “Recent Development in Elec-
trical Engineering.” The paper dwelt very largely with the
advantages afforded by alternating single-phase currents for
heavy traffic on surburban lines, and was discussed by Elbert
G. Allen, electrical engineer for Seattle Electric Company;
H. Day Hanford, formerly superintendent of construction,
Indianapolis Interurban Railway Company; Cyrus A. Whip-
ple, electrical engineer at the Puget Sound Navy Yard, Brem-
erton, Wash., and W. S. Wheeler, inspector of franchises

for the city of Seattle.
—— e e —

ELECTRIC COMPETITION CAUSES OHIO STEAM RAIL-
ROADS TO REDUCE FARES

The Lake Erie & Western Railway and the Cincinnati,
Hamilton & Dayton Railroad (steam) have been stirred into
a reduction of ratcs by the new agreement between Western
Ohio traction lines known as the “Lima Route” which, as
has been stated in these columns, provides for through lim-
ited service between Dayton, Fort Wayne, Toledo and inter-
mediate points, directly paralleling the steam roads men-
tioned. The two roads have adopted the “twin ticket”
schcme, by which round-trip tickets are sold between any
competitive points for the single fare plus 10 cents. Tickets
are good for a round trip, for two trips in one direction or
for two passengers on one trip, amounting practically to a

straight cut in rates.
— e —

WESTERN OHIO RAILWAY COMPANY’S PUBLICITY
METHODS

The Western Ohio Railway Company has installed folder
racks in all stations between Dayton and Findlay. In these
racks will be found the time cards of all the electric lines in
Ohio and Indiana, together with maps and information
showing routes and rates. The company has started an in-
telligent campaign of information showing the possibilities
of fast travel by electric lines. The company designates its
system and connecting lines as the “Lima Route,” and all
literature bears a trade-mark showing the through route be-
tween Dayton, Fort Wayne and Toledo, with Lima as the
central point. The through business being developed by this
system is becoming a very important item in its receipts.
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FINANCIAL INTELLIGENCE

WaLL StreeT, Feb. 14, 1906.

The Money Market

Contrary to general expectations the money market developed
a decidedly harder tendency during the past week, rates for both
call and time loan accommodations ruling materially higher than
those prevailing at the close of last week. The firmer conditions
are due largely to the preparations for financing a number of
prospective bond issues by railroads and other corporations, the
most important of those contemplated being by the Southern
Railway, the American Telegraph & Telephone Company, the
Louisville & Nashville, the Pennsylvania and the Atchison, and
also a $20,000,000 issue to be sold this week by the City of New
York. Other important factors working in favor of a firmer
market were the heavy losses in cash sustained by the local banks
in their operations with the sub-treasury, and the comparatively
light receipts of money from the interior. Shipments of gold to
Argentina continue, the amount to be exported to that point this
week being $1,750,000. The demand for funds throughout the
week has been fairly active, but in view of the demands above
noted, the banks and other lenders are not disposed to offer with
any degree of freedom except at the higher quotations, the opiniow
being quite general in banking circles that the market will rule
firm until the usual spring demand for money at the interior has
been satisfied. Foreign exchange has ruled decidedly easier, thus
eliminating the possibility of gold exports to Paris, at least for
the present. A feature of the week has been the disposition of
foreign bankers to take advantage of the higher rates prevailing
for time loans. Not only have a number of maturing loans been
renewed which otherwise could have been called, but fair amounts
of fresh money has been made available for market purposes.
Government finances continued to improve, and indications point
to the restoration of the surplus in the near future. The Euro-
pean markets have ruled easier, especially at Paris, where money
has been plentiful and cheap. The statement of the clearing house
banks, published iast Saturday, was very disappointing. Loans
increased $4,632,100, and deposits decreased $452,200. The loss
in cash was $5,297,100, and was considerably larger than expected.
The reserve required was $113,050 less than in the previous week,
which, deducted from the loss in cash, shows a decrease in the
surplus reserve of $5,184,050. The surplus is now $5,943,575, as
against $11,036,025 in the corresponding week of 1905, $20,379,225
in 1904, $15,529,675 in 1903, $13,500,850 in 1902, $12,852,450 in IgoT,
and $35,511,825 in 1900.

Money on call has been in good supply at rates ranging from
3% to 5 per cent, the average rate for the week being about
4% per cent. Time money was fairly active at 5 per cent for all
maturities up to six months, being an advance of 14 per cent.
Mercantile paper is quoted at 434 and 5 per cent for the best
names, and 5 and 5% per cent for other good names.

The Stock Market

The past week in the stock market has been one of comparative
inactivity, with price changes as a rule over a rather narrow
range, and with very few developments of account and important
nature. One of the reasons for this condition of affairs was the
occurrence of the Lincoln’s birthday holiday, but there were
several other more potent factors which operated toward bring-
ing about the conditions noted. Among these may be specifically
mentioned the continued active agitation of railway rate legisla-
tion in Congress, the uncertainties felt regarding the possibility
of a coal strike, though toward the end of the week the general
sentiment was that there would be no strike; a firmer tendency to
the market for time money and the manifestation of some fears
about the future working of the call loan market, more particu-
larly in view of the several impending large bond jssues, and a
weaker tone in the iron, steel and copper metal markets. With
this array of unsettling elements was a rather pessimistic feeling
on the part of professional stock market operators, who were more
inclined to sell on the strong spots than to buy on the declines.
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Moreover, there was a very natural disposition on the part of
recent purchasers of stocks to turn profits into cash, and in con-
sequence prices at intervals were inclined to sag. However, no
such slump in values as that which has lately been predicted so
generally occurred, but on the contrary frequent and substantial
rallies took place, and at the close of the week prices in not a few
instances were somewhat higher than at the end of the previous
one, while in a few cases new high record figures were touched.
The most notable features of strength were the so-called Hill
stocks, which were benefited by the reports current relative to
the proposed Great Northern ore land deal, although the
street was convinced that there was something more in the wind
to account for the bouyancy of these shares, and clung steadfastly
to the belief that there is to be some sort of a “melon cutting.”
The shares of the copper producing companies were likewise de-
cidedly strong, explanation for which was afforded by the con-
firmation of the reports previously current of a final and amicable
settlement of the long-existing difficulties between the Heinze and
Amalgamated copper interests. The coal stocks reflected the
belief that there will be no strike of the miners next April, and
this in turn had a good influence upon the market in general.
While sentiment was undoubtedly more optimistic in the closing
day of the week, indications pointed to a continued comparatively
narrow market with uncertain movements in prices, at least until
such time as the monetary outlook becomes clearer.

In common with all other stocks, those of the local traction
companies developed considerable irregularity during the greater
portion of the week, but towards the close they all moved up,
though there was not very much in the way of activity. The late
improvement was partly in sympathy with the recovery in the
general list, but a favorable decision from Albany, upholding the
lease of the Metropolitan Street Railway to the Interurban Street
Railway Company, and the publication of an excellent statement
of earnings by the Interborough Company for the quarter and
the half year ended Dec. 31, contributed not a little to the stronger
tone of this entire group.

Philadelphia

Trading in the local traction issues has been considerably less
animated during the past week, but values generally displayed de-
cided firmness. Philadelphia Company common was firmly held
at 53% and 53, about 4000 shares changing hands at those prices,
while small amounts of the preferred brought 5034 and 51. Phila-
delphia Rapid Transit was well supported, upward of 1000 shares
changing hands at 33 and 3234. Consolidated Traction of New
Jersey was in better demand, 500 shares selling at 8174 and 8.
Philadelphia Traction was quiet but strong, with transactions at
ror and 101%4. Union Traction ruled unchanged at 63%4. Other
transactions included Railways General at 7 1-16 and 7, American
Railways at 53 and 5234, United Companies of New Jersey at
260%, and Union Traction of Pittsburg preferred at s1.

Baltimore

Increased activity and pronounced strength has characterized
the market for traction issues at Baltimore. United Railway
shares furnished the overshadowing features, prices for both
stocks and bonds reaching the highest points attained for a long
while. Interest centered in the incomes, which were heavily
bought, on reports that the much-talked-of deal was about to be
consummated. The free incomes rose from 7214 to 7454, and
closed at 744, while the pooled bonds advanced from 71 to 73, and
closed at the highest. About $725,000 of both issues were dealt in.
The stock also developed considerable activity, about S8ooo shares
of the free stock changing hands at from 17%4 to 184, while
nearly 10,000 shares of the deposited stock brought prices ranging
from 1872 to 19)4. The 4 per cents were comparatively quiet,
$60,000 selling at 94 and 9414. Charleston Consolidated Electric
5s rose from 974 to 98%%, on the purchase of $19,000, and Nor-
folk Railway & Light 55 brought 100%4 and 100%% for $17,000
bonds. Other sales included $5,000 Knoxville Traction 5s at
10874, $3,000 Macon Railway & Light 3s at 100, and Baltimore
City Passenger 5s at 105%.
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Other Traction Securities .

Generally lower prices accompanied the dealings in street rail-
way stocks at Chicago. Chicago City Railway sold to the extent
of 200 shares at 195 and 19424, and 100 Chicago Union Traction
brought 1134. South Side Elevated ran off to 944, on the ex-
change of odd lots. Chicago & Oak Park common sold at 634,
and the preferred sold at 26%4. Metropolitan Elevated common
brought 27, and the preferred 6934. The Boston market has been
active and irregular. Boston & Suburban common, after selling
at 27, broke to 25, and subsequently rallied to 2674, while the pre-
ferred stock declined from 72 to 684, with a late rally to
7o. Boston & Worcester common sold from 30% to 32, and then
rose to 33, and ended the week at 34, while the preferred declined
from 84% to 8o, and then advanced to 8534. Toward the close
the price ran off to 8254. Massachusetts Electrics were strong,
the common advancing to 19 and the preferred to 68 on compara-
tively light transacticns. Other transactions included Boston
Elevated at from 155 to 156, and back to 155, West End common
at 99 and g9, and the preferred at 11474 and 114. In the New
York curb market trading has been fairly brisk, at slightly lower
prices. From 234 at the beginning of the week, Interborough
Rapid Transit declined to 23274, on the exchange of 2400 shares.
Interborough Metropolitan common dropped from 56 to 34, on
the exchange of about 7500 shares, while 700 shares of the pre-
ferred changed hands at from 96 to 935. The new 4% per cent
bonds sold to the extent of about $400,000, at 9314 and 93%%. New
Orleans Railway common sold at 37%4, and the preferred at 84.
New York, West Chester & Boston certificates advanced from
0134 to 9214, on the purchase of $133,000.

Security Quotations
The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, .as compard with

last week:
Feb. 7 Feb. 14

American. Railways u.soveessnaeens SN § S R § § HEW § B S § S 53 5314
Boston Elevated: sz suus s smgves samonn o o sing § 5 oo sy o g *156 155
Brooklyn Rapid, Transibi o dasiewmss s suzees s snzon o stvs s ¢ ststetors e st 86 85
Chicago City wsessosvs 3 pretytofely ltessie o oo & g s Rerere s tatetale o ot v 199 190
Chicago Union Traction (common).......ceevieeeneervnneeanes 1134 1%
Chicago Union Traction. (PLeferfied) ... eimes snisimion o smroie aniois — 42
Blearelartds IBLeCErIE N Faasals e csers = atravriole o) cinzase s s stusese s skatatshete atngesess)s e siobe 82 82
Consolidated Traction of New Jersey......oooveivniieirennnnnn 81 81
DEtroft TUNTEEAT L. rieiei o sisielalsiosmsbie s & dreihinsals susibase = Shihmiose) s siess Bl sussos 101 101
Interboroughl Rapid TranSit s cemss s cewes s sommes s s5Ee s « e 23 232
Interborough-Metropolitan Co. (common), W. T.............. 55% 5334
Interborough-Metropolitan Co. (preferred), W. I............. 951% 941%
Interborough-Metropolitan Co. 4ls, W. T..ooiviniieiiininanes 93 9334
International Traction (COMMON) cwms s mavws s srmmes s s = samEs 3614 38
International Traction (preferred), 4s.....ceeveeennrenneernnns — %
Manhattan Rallway .. cosse s awes - s § avms « osies s e § 3 s . 16034 16014,
Massachusetts Electric Cos. (COMMON)..viirtvrrnnninnnnnnonn 1814 19
Massachusetts Electric Cos. (preferred).......coovviiiiniennnn 68 6315
Metropolitan Elevated, Chicago (common).........cocvvvvunans 27% 26
Metropolitan Elevated, Chicago (preferred)...........ocuuun.n 6934 €94,
Metropolitan StrEet ...veeetenineerieerreeeaeanerroreerenenannns 1213, 1203,
Metropolitail SECURIES o i vamns 55 805 8.3 0080 « il 5.5 oalils Saogno 1% s
New Orledtis Railways (COMMOTIns s s 5 suus § § 2isms 3 esis 37 38
New: ©Orleans Railways (preferred): wes s swmss:  cames o smion o sagea 83 83
New Ozlcans Railways; 4158, i cumws s awmren & sopis § Goaes & 5 509 s 5 9114 —
Neorth AMEriCan .« geenn s swmmws - & s 5 e § ¥ S055 § 35 § § SoE s Q8 10134 10234
North: Jersey Street RallWay . eews s s« vmvs s csmets = s s sams 25 —
Philadelphia Company (COMIMONY .uuy s senmuss sumpe s 5ot s 54 523,
Philadelphia Rapid TranSit . .. s . sess s s e s cne oo snimiecs o st 3234 325
Philadelphia Traction ......covuiiiiiieiienreiiiieierncenenenenns 101 101
Public Service Corporation 5 per cent notes...:...veeeeevnen.. 95 —
Public Service Corporation certificates...... o 69 —
South Side Elevated (Chicago)........... ... 96 94
Thitd AVENiNe sees e & vaaes § 05105 S08ES § L0855 ¥ 300515 seltiitalel seca 136 135
1win City, Minneapolis (common)....... e ¥ S e R § e 116%4 118
Union Traction (Philadelphia): we . swoms s 4 soms 5 5 s5s 1 e s e 631, 63
Weest End (commpn) o e asmies ot e i 99 99
Weest End (DPrefernedd v oo oo oo s smeres o sioiarony swissanets aresegs s v 113% 113%

* Ex-dividend.
Iron and Steel

According to the “Iron Age,” the production of pig iron dur-
ing January exceeded all previous records, amounting to 2,068,803
gross tons, exclusive of charcoal pig iron. This is an increase of
23,175 tons over the previous high record established in October,
1905. The situation in plates, sheets, wire products and pipe is
unusual,

W. 1., when issued.
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ANNUAL REPORT OF THE DETROIT UNITED RAILWAY

The annual report of the Detroit United Railway Company
for the fiscal year ended Dec. 31, 19035, was presented in detail
at a meeting of the stockholders of the company, held on Feb. 6,
at Detroit. President Hutchins presented figures showing an ex-
penditure to the property for improvements of more than $1,000,~
000, and detailed the several betterments. The most important
items of this account were $236,8c9 for permanent foundations
under the tracks at Woodward and Monroe Avenues, standardiz-
ing 3850 ft. of double track in Fairview, and 10,918 ft. on River
Road, and building 1.6 miles of additional side and yard tracks;
$111,259 for additional feed wire, poles, cable, etc.; $241,600 for
fifty double truck and twelve single truck closed cars, including
equipments; $21,428 for a locomotive, automobile truck, twelve
flat construction cars and a new line wagon; $46,407 for the com-
pletion of the air brake equipment; $204,260 for additions to the
power house, in which were installed one Reynolds gearless en-
gine, one engine-type 1500-kw generator, four 330-hp boilers, one
booster set and the installation of a complete storage battery at
Cortland and Woodward Avenues; $63,753 for real estate; $33,234
for the completion of the St. Jean car house; $20,408 for building
2 miles of main and side track and special work in connection with
the State Agricultural Grounds. In addition to the above there
has been expended onthe Rapid Railway System and on the Sand-
wich, Windsor & Amherstburg Railway $82,123 for addition to the
power house at New Baltimore, the building of a few miles of
main track and the installation of additional feeder trolley wire,
new paving, etc.

The following is a summary of the business of the Detroit
United Railway, the Rapid Railway System and the Sandwich,
Windsor & Ambherstburg Railway for the years ending Dec. 31,
1904 and 1905:

1904 1905
Gross €arnings ....o..oeeeeeneeieennen - $4,541,805 $5,125,563
Operating expenscs, including taxes .......c..o..oeu... 2,763,092 3,041,522
Net earnings from operation......c.oeeeeesieneineaenann. $1,778.712 $2,084,040
Income from other SOUICES...oivivrerreiiuernennenennnns 42,777 44,076
Gross income less operating eXpenses.........oeeeee... $1,821,490 $2,128,116
Deductions:
Interest on funded and floating debt:
Detroit UnitedMRaiTwWay e e e $927,371 $969,372
Rapid Railway system 135,050 135,050
Sandwich, Windsor & Amherstburg Railway......... 13,365 17,871
$1,075,786 $1,113,293
Dividend, Detroit United Railway.......coivereeannn... $500,000 $562,50)
Total AEdUCLIONS .scmisimielsioioisieis)s sislmielololioioytolelelateteale oielatetels 1,575,786 1,675,793
SUTPIUS IMCOIME s » ciias = & siisias 5 57555515 alnatals o/ sl sraintals s ekborrie o $245,703 $452 322
I’-a.ssengcr Statistics: D.U Ry. R.R.Sys. S.W.&A. Total
Revenue passengers .......... 92,838,540 4,382,142 1,916,876  99,137.558
Transfer passengers .......... 27,593,325 278,694 148.926 28,020 945
Employee passengers. ........ 4,193,445 229,099 26,361 4,448,905
Total DASSENEErS s« varive. as 124,625,310 4,889,935 2,092,163 131,607,408
aceceipts per revenue passr... L0465 L1043 0547 0492
Rcceipts per passenger........ 0347 .0935 .0501 L0371
Mileage Statistics: D.U. Ry. R.R.Sys.«S.W.&A. Total
Car milease s < aes < seen 20,697,935 2.260,572 529.778  23,488.285
Earnings per car-mile......... .2161 .2408 .2030 2182
Expenses per car-mile........ .1268 © 1579 L1107 .1295
Net earnings per car-mile.... .0893 .0829 .0923 .0887

The following is a balance sheet of the Detroit United Railway of date
Dec. 31, 1905:

LIABILITIES
@apital Stocks i icenisielslonis ot v toreimte s sipleTpie ptn s e ene | S $12,500,000
Mortgage bonds coocvriiiiiiiiiiiiiiii i eee e 20,387,000
Current Habilities ..vveevivnroiiiiiiiiniiienenee avenns 1,231,812
...... 29,717
wisss2nis 25,661
...... 1.397.636
TNVeStMEnt tuueuineeennneneeneeneeenenneenneannnnn $32,815,879 s
CUTTENt 2SSELS A vituaiionncvonesosnceenenssonernnen e 2,342,436 0 o
Prepaid taxes, 80,043 cosEns
Accident fund .... 19,456 G000
SLOFES wims « nses & 4 st ¢ HabEEES o 3 8 A ¥ GEia ¢ Gmn 217,793
Cash oo sy sovin s orms ¥ soinivs = s § saes § SRS fixn 96,278
$35,571,887 $35,571,887
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B. R. T. IMPROVEMENTS QUTLINED

President Edwin W. Winter, of the Brooklyn Rapid Transit
Company, says the company has expended almost $20,000,000 for
betterments since he took office on July 1, 1902, about three and a
half years ago. Mr. Winter has also shown that work now under
way will cost over $12,000,000 more. The record covers the period
between July 1, 1902, and Jan. 26, 1g06. There was expended,
during this time, for additions and improvements alone, slightly
more than $19,835,000. Of the sum thus expended, $8,653,000 has
gone for car equipment alone. There are now under way, author-
ized and uncompleted, additions and improvements aggregating
approximately $12,025,000. A few of the more important items
making up this last amount are distributed as follows:

New elevated shops and station at Thirty-Sixth Street. $250,000

Elevating and depressing tracks, Brighton Beach line.. 600,000
Automatic signals on elevated roads................... 55,000
Elevated shops and storage yards at East New York... 175,000
Car storage depot and shops at Ninth Avenue and

Twentieth Street ............. B DA A B e o e 385,000
Storage yard, shops and changes at Ridgewood “L.” ter-

TR L e e P S U 185,000
Canarsie Railroad-—reconstruction .................... 670,000
Track reconstruction—elevated and surface lines....... 1,400,000
Williamsburg power station (which, when completed,

will have normal capacity of 116,000 hp).......... 5,000,000
Completion of fifteen sub-stations..................... 765,000

Completion of subways and feeder system............. 600,000
Elevated and surface car equipment, contracted for and
under way 1,470,000

The following sub-stations have been constructed and placed in
operation at a total expense of $1,000,000: Parkville, Halsey
Street, Essex Street, Tompkins Avenue, Southern Bridge, Coney
Island and Mrytle Avenue. The following sub-stations are now
under construction, at an additional cost of $566,000: New
Utreclit, Hudson Avenue, Richmond Hill, Prospect Park, Corona,
Canarsie and Lexington Avenue.

In addition the company has made a statement to the Brooklyn
League, covering the improvements from July 1, 1902, to June 30,
19o5. This contains among its items detailed reference to the
extension of surface tracks, track improvements, storage yards
and terminal facilities. Then under miscellaneous there are de-
tailed these items:

Pavement, approximately 27,500 yds., or 35 miles, double track;
electrically welded joints, approximately 20,000 joints; tunnel
arch over South Brooklyn railway tracks, from Fourth Avenue to
near Seventh Avenue, 1200 ft.; club house, East New York;
Thirty-Ninth Street car repair shops, constructed from old ter-
minal buildings; office building, ten-story, completed; dock facili-
ties, improved by extension at Fifty-Second Street, Sixty-Fifth
Street, Newtown Creek and coal storage; also handling facilities
at Newtown dock; Brighton Beach grade crossing work, com-
pleted at Park Place and Prospect Place, commenced work on
Section No. 2; High Street emergency station; school room for
employees at Fifty-Eighth Street depot.

New car equipment, surface lines—201 convertible cars, 3700
series; 100 combination cars, 100 open cars for summer.

New car equipment, elevated lines—120 open cars for summer,
‘with side panels for winter operation; 100 closed motor cars, 100
convertible motor cars (above including electrical apparatus,
brakes, trucks, etc., to complete equipment of cars).

Elevated cars rebuilt and converted to modern electrical stand-
ard—123 steam coaches rebuilt for motor cars, including addition
of necessary motors, trucks, brakes and electrical apparatus; 182
motor cars rebuilt; 230 trail cars rebuilt; 73 motor cars, re-
building now in progress; 40 trail cars.

Miscellaneous equipment—70 gondola cars for construction and
maintenance ; new central power station constructed; Eastern
power stations; new Williamsburg power station; sub-stations
completed, Halsey Street and Broadway, Fulton and Essex
Streets, Tompkins Avenue and Fulton Street, Myrtle Avenue and
Broadway, Sands Street and High Street, Brighton Beach line at
Long Island Railroad, Coney Island at Culver terminal; under
construction, Fifty-Second Street and First Avenue, New Utrecht
Avenue, Hudson Avenue, Richmond Hills, Canarsie.

New shops—East New York, Thirty-Ninth Street.

Interlocking signal plants at fourteen points; painting structure,
50,000 ft., practically completed; platforms, lengthened for six-
car trains on Fulton Street, Lexington Avenue, Fifth Avenue,
Broadway.
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FIRE AT POUGHKEEPSIE

Shortly before 1 a. m. on Sunday, Feb. 11, fire was discovered
in the power house of the Poughkeepsie & Wappingers Falls
Railway Company, on Main Street, Poughkeepsie, N. Y., and
before the flames were extinguished the plant was almost entirely
destroyed, thus cutting off street railway service and necessitating
the suspension of the lighting service temporarily.

The origin of the fire is unknown. Everything was destroyed
except the boilers and one car, which had not reached the car
house. The boiler room, however, was untouched, as there was
a brick fire-wall between the engine room and the boiler room.
The engines and generators are wrecks, as the roof fell in on
them. Twenty-three cars and a new snow-plow also were de-
stroyed. They fell into the cellar and the roof fell on them.
The iron parts are, of course, all warped by the heat. The plant
consisted of a car house at street level, with room for twenty-
four small cars, an office and a waiting room in front. As the
ground falls off in the rear, below the car house was a repair shop
quite well equipped for a small road. Here also was the power
station, which contained a pair of the early General Electric
multipolar, direct-connected generators, driven by Ball cross-com-
pound high-speed engines, of about 300 hp each, which were run
condensing. A high-speed Watertown simple engine was direct
connected to a 100-kw, 110-125-volt d. ¢. Walker generator, for
commercial lighting in the city. The three 300-hp Stirling boilers
are unharmed. The loss is unofficially placed at $200,000, covered
in part by insurance.

— e

INTERURBANS OUT OF JOLIET

Included in the plans of the Joliet & Southern Traction Com-
pany for building a systein of electric railways, to radiate from
Joliet as a center, is an interurban terminal station, to be located
at Joliet. The company is now before the Joliet City Council,
asking for a franchise granting independent entrance to the
center of the city from all directions, which embraces about 6
miles of tracks on prominent unoccupied streets. The new inter-
urban station will be patterned after the one at Indianapolis, with
about eight parallel tracks and a six or eight-story office building,
occupying half a block. There will be no grade crossing with
steam railroads within the limits of the city, and the construction
throughout will be strictly first class in every respect. The line
between Joliet and Dwight will be practically the last or con-
necting link in an electric line between Chicago and St. Louis.
Active work all along the line will be commenced as soon as the
weather will permit in the spring, and pushed to completion as
rapidly as possible. The Joliet, Plainfield & Aurora Railroad,
which has been in operation nearly two years, is owned by those
promoting the new companies, and may become a part of the
combined system. In any event, it will be operated in harmony
with the Joliet & Southern. The overhead trolley system will be
used, with the possible exception of the line between Joliet and
Blue Island. This division will be built to shorten the time, in
connection with the Illinois Central, between Joliet and Chicago,
and will probably be equipped with third-rail and high-speed
equipment, with the expectation of making the run from Joliet
to Chicago in 1 hour or less.

_—___¢”—__

THE EAST ST. LOUIS CONSOLIDATION

Announcement is expected in a few days of the consolidation of
the East St. Louis & Suburban Railway with the Alton, Granite
& St. Louis Traction Company. Plans for the merger have been
under consideration for some time, and the preliminary meeting
will probably be held in a day or two. The companies in the pro-
posed deal own 117 miles of track in and between East Side cities
and the electric light plants and gas works in East St. Louis and
Alton. D. R. Francis & Bro. represent the stockholders in the
Alton & Granite City Company, and E. W. Clark & Company, of
Philadelphia, control the East St. Louis & Suburban. C. M.
Clark is president of the latter company, and has taken active part
in the negotiations. It is expected that the basis of consolidation
will give Alton & Granite stockholders share for share in the
holding company, and East St. Louis & Suburban stockholders
two shares in the holding company for one of the original stock.
This is based on the present market values of the stocks, which
are about $75 and $150 respectively.
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FEBRUARY MEETING OF THE AMERICAN STREET RAIL-
WAY MANUFACTURERS’ ASSOCIATION

A meeting of the American Street Railway Manufacturers’ Asso-
ciation was held on Feb. 9, 1906, at 26 Broadway, New York
City. There were present Messrs, Baker, Ellicott, Garland, Hue-
lings, Knickerbocker, Martin, McGraw, Nute, Pierce, Randall,
Wharton and Williams. B. V. Swenson, secretary of the
American Street & Interurban Railway Association, was also pres-
ent by invitation. Owing to the fact that Mr. Baker, the chair-
man of the meeting, is also chairman of the finance committee, and
had to present his annual report, James H. McGraw was made
acting chairman. Mr. Baker then read the finance committee’s
report, covering the receipts and expenses for the 1905 convention.
He gave the total receipts, including a slight balance from 1904,
as $12,616.71; total expenditures, $12,266.45; leaving a balance of
$350.26. On motion of Mr. Peirce, seconded by Mr. Williams, Mr.
Baker’s report was unanimously approved and accepted. Mr.
McGraw stated that he and Mr. Baker, by invitation, attended
a meeting of the executive cominittee of the American Street &
Interurban Railway Association, in New York, on Feb. 6, at
which it was suggested that a committee of three of the Ameri-
can Street Railway Manufacturers’ Association’s committee be
appointed to act with another committee of three appointed by
the American Street & Interurban Railway Association, to
decide on a meeting place for the next annual conven-
tion. On motion of Mr. Nute, seconded by Mr. Hue-
lings, and carried, Messrs. Knickerbocker, McGraw and
Peirce were appointed a committee with power to act. Upon the
motion of Mr. Peirce, seconded by Mr. Wharton, a committee of
five, with three constituting a quorum, was appointed to draft a
new constitution and by-laws, to be laid before the executive
committee for approval. Messrs. Baker, Ellicott, Martin, McGraw
and Peirce were appointed as members of this committee. An
executive committee meeting is to be called for April 26, to con-
sider the proposed new organization, and a members’ meeting for
April 27. A motion, made by Mr. Ellicott and seconded by Mr.
Williams, was approved by those present to the effect that the
secretary forward at once to each member of the executive com-
mittee a copy of the present constitution and by-laws, and also to
forward a copy of the new draft to each member of the present
committee as soon as practicable.

___—_Q..Q__—

IMPROVEMENTS ON THE CLEVELAND & SOUTHWESTERN

The Cleveland & Southwestern Traction Company is spending
a large amount of money in improvements this year. Contracts
were closed last week for fifteen new cars, all of which will be
built by the Niles Car & Manufacturing Company, the deal being
effected through Charles F. Johnson, who will take some of the
old cars of the company. Eight of these cars will be delivered
within six weeks. They will be practically duplicates of the cars
delivered to this company a short time ago, which were illus-
trated in this paper. They will be 51 ft. long, will have baggage,
smoker and passenger compartments, with high roll seats in the
passenger compartment and green leather in the smoking com-
partments; four of them will have carpeted floors and chair seats
in the smoker, and will be used for limited service. The other
seven cars on order will be delivered May 15. They will be 46
ft. long, duplicates of the other cars, except that they will not
have the baggage compartments. This will give the company 30
new cars this year. Seventeen old cars will be disposed of, giving
the company fifty-five cars, none of them more than three years
old.

The track between Cleveland and Elyria is being rebuilt, and
part of it will be put on private right of way. The running time
between Cleveland and Elyria, heretofore the slow part of the
road, will be greatly reduced. An additional 750-hp boiler will be
contracted for in the near future for the Elyria power station,
and a dam will be built in the river near the station to provide
additional water supply and a cooling pond for condensing water.

C. N. Wilcoxson, general superintendent of the company, is
preparing plans for a new repair shop and car house, which will
be of the most approved character for handling all the rolling
stock, and it is probable that this will be built this year. Since
the installation of limited trains and new rolling stock the busi-
ness on this system has shown remarkable gains, averaging about
$12,000 per month growth for the past three months.
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INTERBOROUGH EARNINGS

Interesting results are shown in the reports of the Interborough
Rapid Transit Company, operating the elevated and the subway
lines in New York, for the three months and the twelve months.
The increase in surplus for the three months, for instance, shows

as $523,711. For the year the surplus was $2,504,140. The re-
ports follow in detail :

Year Ended

Oct. 1 to Dec. 31, Dec. 31,

1905 1604 1905
Gross receipts ....... $5,181,602 $4,472.855 $18,218,264
Operating expenses .. 2,137,354 1,388,086 8,243,003
‘Net earnings ........ $3,044,248 $2,584,769 $9,973,259
Other income ....... 225,792 06,013 701,661
Total income ....... $3,270,040 $2,680,782 $10,674,920
Fixed charges ....... 2,300,759 2,241,212 8,170,780
Surplus .............. $963,281 $439,570 $2,504,140

The income account of the subway division of Interborough for
the quarter ended Dec. 31, 1905, compares with the two months
and four days (Oct. 27 to Dec. 31) in 1904 as follows:

*1905 11904
Gross receipts «...iiuiiiiiiiiiiin... $1,887,317 $812,090
Operating expenses ................. 744,977 459,254
Net earnings .......o.oovvniennn.... $1,142,340 $352,336
Other income .........coovvvneen.... 111,075 14,513
T_otal INCOME ww s i s i i s 5 elmislents BT,25354 T8 $367,349
Fixed charges ...................... 449,736 175,155
Surplus ... $803,679 $102,104

*Oct. 1 to Dec. 31. 1 Oct. 27 to Dec. 31.

For the calendar year ended Dec. 31, 1905 (Jan. I to Dec. 31,
1905) the subway’s earnings and expenses were:

GIOSS TECEIDLS wvissos oo e s aus bieioiole os oo oie o oim oo oho e $5,815,024
Operating expenses . .............ooueenurannennn.. 2,788,773
Net €arnings ........oviiuiiniiine i neanennan, $3,027,151
Other INCOME .. \vvtiit s e e e e e 366,501
Total income .......covuiiiini i $3,393,742
Fixed charges .......coiiiiiiiiiiiii i 1,224,170
SIS oonaenuosecesatns @ E6mn 5660555 060806500 80 50- $2,169,572

Manhattan’s income account for the quarter and six months
ended Dec. 31, 1905, compares as follows:

Three months (Oct. 1 to Dec. 31):

, 1905 1004

Gross receipts ........... 14 e RS S S $3,204,284 $3,660,764
Operating expenses ................. 1,302,377 1,428,833
Net earnings ...l $1,901,907 $2,231,031
Other INCOME o uese ook s osmsmm e 114,717 81,500
FotalRin come N P $2,016,624 $2,313,431
Charges, etc. .o.ovvviiiiiiinn... 1,857,022 2,066,057
Surplus ... $159,602 $247,374

Six months (July 1 to Dec. 31):

GLOSS! TECEIPLS! it s e 5 e 51hs: 21w Shatn ohs o $6,097,760 $6,893,713
Operating expenses ................. 2,707,222 2,797,927
Net eafnings ........................ $3,300,538 $4,095,786
Other INCOMIC maiellb e e 186,017 160,500
Tptal TRICEITIE vt o000 0 oni s 6 03 D €903 €20 o $3,576,555 $4,256,286
Fixed charges ....................0. 3,543,604 3,597,601
Surplus ..o $41,861 $658,685
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INDIANAPOLIS HEADQUARTERS FOR CENTRAL ELECTRIC
RAILWAY ASSOCIATION

The permanent headquarters of the Central Electric Railway
Association will be established in the Traction Terminal Building,
Indianapolis, March 1. John H. Merrill, secretary of the associa-
tion, will remove from Lima, Ohio, to Indianapolis to take charge,
and will establish a bureau of interchangeable mileage in connec-
tion with his other duties. Among those present at the meeting
held in Indianapolis last week, which resulted in the selection of
Indianapolis for the headquarters, were: E. C. Spring president;
C. L. Henry and F. D. Carpenter, vice-presidents; E. C. Nichols,
Will Irwin, C. C. Reynolds, Gardner Wells, H. P. Clegg, C. N.
Wilcoxson, F. J. Sloat and J. H. Brown, of the executive com-
mittee. The first meeting of the new amalgamated association
will be held in Indianapolis March 22.

“

GRAND RAPIDS ELECTRIC RAILWAY SECURES CENTRAL
MICHIGAN COMPANY

The Central Michigan Railroad Company, it is reported, has
been merged by sale into the Grand Rapids Electric Railway
Company, which owns right of way for a line of railway from
Grand Haven to Grand Rapids, thence northeasterly through
Belding, Greenville, Langston, Edmore, Winn, Mt. Pleasait,
Rosebush, Clare, Gladwin, West Branch and other towns to
Alpena.

The purchase from the Central Michigan Railroad Company
also includes a line of railroad right of way southeasterly from
this city to Battle Creek, thence to Coldwater and Camden in
Michigan, and to Pioneer, West Unity, Archibald, Napoleon,
McClure, Weston and Fostoria, in Ohio.
tion of the railroad have been made and right of way secured for
300 miles, 175 miles of which are graded and substantially ready
for cross-ties and rails.

STREET RAILWAY PATENTS

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

UNITED STATES PATENTS ISSUED FEB. 6, 1906

811,535. Means for Muting Vibrations in Railway Rails; John
Anderson, Boston, Mass. Non-metallic blocks clamped to the
web of the rail or opposite side thereof and spaced apart.

811,746. Roadbed; George Ross and Stephen F. Deal, Kansas
City, Mo. App. filed June 9, 1905. Consists of a mixture of earth
and crude petroleum, asphaltum and crude carbolic acid.

811,765. Air-Brake System and Automatic Valve; Fred. B.
Corey, Schenectady, N. Y. App. filed Sept. 16, 1904. Provides an
independent source of compressed air on each car, a control pipe
extending through the train, and a automatic valve on each car,
responsive to variations in the pressures both in the control pipe
and in the brake cylinder, and adapted to connect the brake
cylinder to the source of pressure or to atmosphere.

811,766. Systent of Motor Control; Fred. B. Corey, Schenec-
tady, N. Y. App. filed Oct. 1, 1904. Ultilizes for each car a single
controller of the type which when rotated in one direction con-
trols the motor connections for forward movement, and when
rotated in the opposite direction controls the connections for run-
ning in the reverse direction, and associating therewith duplicate
operating devices, either of which will place the controller in full
series position, where it remains until the actuation of the other
device, which will then continue the rotation of the controller to
its parallel position.

811,822. Automatic Circuit Breaking Safety Appliance for Use
in Trolley Wire systems for Electric Traction; James Carter,
Stalybridge; George Hall, Manchester, and Arthur Parsons,
Leeds, England. The engaging ears of the trolley hanger are
hinged so that in case the wire is broken the hinge becomes
effective to break the circuit.

811,855, Railroad; George A. Le Fevre, Orangeburg, N, Y.
App. filed March 11, 1905. A rail having the usual or any pre-
ferred form of tread and having a deep web without a flange,
which seats itself in a suitable seat in the sleeper. The seat of
the sleeper and a portion of the web of the rail are embedded in
the roadbed in such a way that it is impossible for the rails to
spread.
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811,863. Air Brake; Ernest H. Miller and Charles V. Rote,
Lancaster, Pa. App. filed July 21, 1904. A rail brake-shoe and
wheel brake-shoes, and a lever adapted to apply the wheel brake-
shoes and simultancously depress the rail brake-shoe, in combina-
tion with means acting on said lever to compensate for wear by
imparting an accelerated movement to the rail brake-shoe in pro-
portion to the increased distance it has to travel as it wears away.
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PATENT NO. 811,911

811,911. Car Step; Delbert A. Faut, Chicago, I1l. App. filed
Feb. 11, 1905. The two opposite steps in a closed car are mounted
on a common frame which may readily be shifted transversely of
the car, so that one operation serves simultaneously to project
one step and sheathe or retract the other.

811,019. Trolley Replacer; Robert B. Higgins, St. Louis, Mo.
App. filed Aug. 14, 1905. An inverted triangular-shaped trough
mounted adjacent the guy wires, whereby the wheel may be
guided back to the wire in case it leaves the same.

811,067. Electric Car; Lewis B. Stillwell, Lakewood, N. J.
App. filed July 29, 1904. In order to cool the motors, resistances,
etc., of a train, and at the same time warm the cars in winter; an
air circulatory system is provided through the various resistances
and motor casings and leading through thc train.

812,018. Method of and Means for Railway Track Construc-
tion ; Edward E. Clement, Washington, D. C. A method of laying
surface-contact railway track, consisting in first arranging sup-
porting means to carry rails during construction approximately at
their final level, supporting the rails and contacts with the latter
and securing devices supported upon the rails, and building final
supporting means under and about the rails and contacts.

812,022. Car Fender and Brake; Lee A. Devin, San Francisco,
Cal., and Frank S. Atkins, Oakland, Can. App. filed Nov. 6, 1905.
A combined car fender and emergency brake, comprising a frame
having a fender-supporting extensions and rearwardly extending
track-shoes and a lever to raise and lower the frame.

812,077. Switch-Locking Device; Henry H. Nichols, Philadel-
phia, Pa. App. filed Nov. 11, 1905. Details of a lock for street
railway switches.

812,097. Tramcar and Other Like Vehicle; Ethelbert A.

Stanley and John E. Anger, Preston, England. App. filed Feb.
6, 1905. Details of construction of a tramcar.

812,164. Contact Box for Electric Railway Systems; George L.
Campbell, Williamsport, Pa. App. filed Dec. 30, 1904. The con-
tact box has a pair of soft iron rods projecting therein which
complete a magnetic circuit from an electro-magnet on the car.
The circuit is effective to raise a hemispherical iron shell whick
energizes a contact plate.

—o o

REPORT OF CHANGE IN CONTROL OF P. S. C.

It is unofficially stated that an agreement has been entered into
by which the Pennsylvania Railroad and J. P. Morgan & Com-
pany, acting for clients, will be admitted equally to control with
the United Gas Improvement Company, of Philadelphia, the
Public Service Corporation of New Jersey, controlling all the
clectric railway lincs in Northern New Jersey and lighting plants
throughout the entire State. This will bring together interests
somewhat at variance, and will probably result in important
changes in the plans for the development of Ncw Jersey as now
matured by the separate interests. An official statement is ex-
pected to be issued in a few days.
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PERSONAL MENTION

MR. ARTHUR W. WARNOCK has been appointed to the
position of general passenger agent of the Twin City Rapid
Transit Company, a newly-created office.

MR. J. A. BRETT, of Chicago, has been appointed district
manager for the Westinghouse Electric & Manufacturing Com-
pany, with headquarters in the Traction Building, Cincinnati,
Ohio.

MR. THEODORE McCONNELL, for sometime past manager
for the Texarkana Traction Company, of Texarkana, Tex., has
tendered his resignation, and leaves shortly for Canyon City, Col.,
where he has accepted a position as manager for the Cripple Creek
district, of the Colorado Light & Power Company.

MR. F. J. BOEHM, who has been in the employ of the Mil-
waukee Electric Railway & Light Company upwards of twenty
years, has been appointed to the position of auditor of the com-
pany, to succeed Mr. H. C. Mackay, who, as announced last week,
has accepted the position of comptroller and auditor of the Vir-
ginia & Carolina Coast Line Railroad.

MR. B. B. PIERCE, who for the past two years has been chief
engineer of the Mansfield Railway, Light & Power Company, of
Mansfield, Ohio, has been appointed superintendent of the com-
pany. He will still retain his former duties and enter upon his
new ones on Feb. 15. Since the property has been under the
control of the H. M. Byllesby Company it has been thoroughly
overhauled in all its departments.

MR. W. A. GIBBS, general manager of the Zanesville Railway,
Light & Power Company, of Zanesville, Ohio, has been ap-
pointed general manager also of the Columbus, Newark & Zanes-
ville and the Columbus, Buckeye Lake & Newark roads, suc-
ceeding Mr. J. R. Harrigan, who has become general manager
of the Canton-Akron system. A few evenings ago the employees
of the Zanesville Company presented Mr. Gibbs with a fine gold
watch.

MR. JAMES McCREDIE, treasurer of the United Traction
Company, of Albany, has been appointed secretary-treasurer of the
company by the board of directors. The office of secretary has
been vacant since the formal transfer of the property to the
Delaware & Hudson Railroad. Mr. McCredie has been treasurer
of the company for a number of years, and his reappointment,
with the added responsibility of the secretaryship, is a recog-
nition of his efficiency.

MR. C. K. JEFFERIES, superintendent of the Indianapolis &
Northwestern Traction Company, has been transferred to the
superintendency of the Indianapolis & Eastern Railway, to suc-
ceed Mr. W. R. McKown, and Mr. Raymond Reynolds has be-
come superintendent of the Indianapolis & Northwestern Com-
pany. Mr. C. E. Morgan, purchasing agent of the Indianapolis &
Eastern Company, has been made superintendent of the Indian-
apolis & Martinsville Company, and also of the Indianapolis &
Plainfield Company.

MR. JOHN M. WALKER, for a number of years chief engi-
neer of the Pennsylvania & Mahoning Valley system, of Youngs-
town, Ohio, has resigned to become chief engineer of the Lima &
Toledo Traction Company, with headquarters at Lima. This is
one of the companies of the so-called Widener-Elkins syndicate,
and it is building a line from Lima to Toledo. Last week the
engineering force of the Mahoning Valley system tendered Mr.
Walker a surprise at his home at Girard, Pa., and presented him
with two leather chairs.

MR. WALDO H. MARSHALL has resigned as general man-
ager of the Lake Shore & Michigan Southern Railway and ac-
cepted the presidency of the American Locomotive Company, the
duties of which position he entered upon Feb. 15. Mr. Marshall
was at one time associate editor of the “Railway and Engineering
Review.” Subsequently he became editor of the “Railway Master
Mechanic.” He left the latter journal to become editor of the
“American Engineer,” which position he resigned to enter railway
service, for which his habits and opportunities of observation and
study, together with his native ability, had eminently fitted him.
From assistant superintendent of motive power of the Chicago &
Northwestern, he became superintendent of motive power of the
Lake Shore & Michigan Southern in June, 1899. In February,
1902, he became general superintendent, and in July, 1903, general
manager. He will be 42 years of age at his next birthday.
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MR. L. B. STILLWELL has been appointed electrical director
in charge of the electrical engineering of the various Belmont
properties in and near New York City. These include the Inter-
borough Rapid Transit Railway, Section No. 1, which is the sub-
way down to City Hall; the Interborough Rapid Transit Railway,
Section No. 2, which is the section from City Hall to Brooklyn;
the Manhattan Elevated Railway; the New York & Queens
County Railway, of Long Island City; the New York City-Inter-
borough Railway, of the Bronx; the New York & Long Island
Railroad, which is popularly known as the “Steinway Tunnel”;
the Long Island Electric Railway Company, which owns an elec-
tric railway between Brooklyn, Jamaica and Far Rockaway; the
New York & Long Island Traction Company, which owns an
electric railway between Mineola, Hempstead and Freeport, and
the City Island Railway, which is at present operated by horses.

MR. V. W. BERRY, master mechanic of the Houston Electric
Company, was born in Brownville, Me., in 1878, and was educated
in the public and high schools of that town. Shortly after his
graduation from the high school, in 1897, he entered the construc-
tion and repair department of the Lynn & Boston Street Railway,
and the following year was promoted to the position of master
mechanic. Here he remained until 1901, when he became as-
sistant electrical engineer of the Boston & Northern Railway
Company, with general offices in Lynn, Mass. Mr. Berry re-
signed from that company in April, 1903, to become electrical
engineer of the Berkshire Street Railway Company, of Pittsfield,
Mass., for which he superintended the installation of the sub-
stations and general electrical equipment. In November, 1904,
Mr. Berry accepted the position of master mechanic of the Hous-
ton Electric Company, of Houston, Tex., owned and controlled by
Stone & Webster, of Boston, Mass., in which capacity he is at
present employed.

MR. H. M. BRINCKERHOFF has become associated with the
firm of William Barclay Parsons, consulting engineers, 60 Wall
Street, New York. Mr. Brinckerhoff is best known in the electric
railway field through his long connection with the Metropolitan
West Side Elevated Railway Company in Chicago, of which he
was general manager from 1899 to 1905. Mr. Brinckerhoff was
born in 1868, and graduated as a mechanical engineer from
Stevens Institute of Technology in 189o. He gained practical ex-
perience with the West End Street Railway Company, in Boston,
for over a year after gradua-
tion, doing all classes of elec-
trical work from the line up.
In 181 he became assistant
power house engineer of the
Utica Belt Line Street Rail-
way, where he remained for
about six months, after which
he became a construction man
for the Thomson-Houston Elec-
tric Company. On July 1, 1802,
he was made assistant electrical
engineer of the Intramural
Railway of the World’s Colum-
bian Exposition at Chicago,
under Mr. Chas. H. Macloskie.
He assisted in designing, plan-
ning and installing all the de-
tails of this first third-rail elec-
tric railway in America. He
was a joint patentee with Mr. Macloskie of the various new de-
vices developed in this system, and since used on the numerous
third-rail systems in this country. He had charge of the main-
tenance of cars and power houses during the operation of this
road until the close of the exposition. About this time the de-
cision was made to equip electrically the Metropolitan Elevated,
then being built in Chicago, and he became electrical engineer
of this, the first commercial elevated road to be electrically
equipped. In 1896 he had added to his duties those of superin-
tendent of motive power, and in 1897 those of superintendent
of way. In 1808 he was made assistant general manager and
in 1899 general manager of the company. He has just re-
turned from a three months’ trip abroad, during which he
inspected the various electric railway and power installations in
England and on the Continent. His new work with the firm will
be in the line of his past experience. He will have in charge their
electrical and mechanical engineering, and especially the examina-
tion of new projects or existing properties.

H. M. BRINCKERHOFF



