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OPENING OF ELECTRIC SERVICE ON THE NEW YORK
CENTRAL AND THE NEW HAVEN RAILROADS.

The people who expected to enter the Grand Central
Station on some specified day of opening, and find the
noisy and more or less dirty steam locomotives gone
and their place taken by the silent and cleanly elec-
tric locomotives and motor cars, have been doubtless
much disappointed to find that the installation of
electric service at this famous terminal is not going
to be made in any such swift and wholesale fashion.
On the contrary, so gradual will be the change, that
no one will be able to say exactly when the era of
steam ended and that of electric traction began.

The explanation of the comparative slowness of the
change is to be found in the enormous magnitude of
the operations, constructive and administrative, which
are involved; in the fact that the whole of the work
has to be carried through in the midst of what is per-
haps the greatest congestion of terminal traffic to be
found in any steam railroad center in this country;
and in the fact that much of the work of electrification,
at least in its application to these two great railroad
systems, is more or less novel and has had to be built,
and is now being tried out, without very much past
experience to go upon. Consequently, although the
new depressed station at 42d Street, which occupies
the easterly portion of the terminal property, has
been in service for about a month, the New York Cen-
tral system is operating at present only about six-
{een electrical trains a day on the local service to Yon-
Kkers. The New Haven system is about to open its elec-
trical service by running only eight electrical trains
daily between New Rochelle and 42d Street.

We have so frequently described the character of
the improvements being made by these two railroads,
that we will do no more in the present article than
recapitulate the leading features of the work. The
changes involved include the electrifying of the New
York terminal for a distance of 34 miles on the main
line from the Grand Central Station, and for 24 miles
on the Harlem Division as far as White Plains, and
the New Haven line from Woodlawn to Stamford.
At present, only the first electrical zone of the New
York Central, extending from the Grand Central Sta-
tion to High Bridge on the main line, and to Wakefield
on the Harlem Division, has been completed and put
in operation, while the New Haven line will in a few
days inaugurate its service from New Rochelle to New
York. Temporary yards have been built at the
two former places; but ultimately the great transfer
points will be at Croton, on the main line, and White
Plains on the Harlem Division, and at Stamford on
the New Haven line. The local service of the New
York Central is handled by trains which, for the pres-
ent, are made up of motor cars and trailers, but which,
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ultimately, will be made up of motor cars alone, the
multiple unit system of control being used. The motor
cars are equipped with two 250-horse-power motors to
the car, so that an eight-car train of all motor cars
will have the great capacity of 4,000 horse-power, from
which it will be seen that the speed of this service
can be made as high as the demands of traffic and
the judgment of the company wish to make it. The

new motor cars, as shown in our engraving, are of

Third-Rail Jumper Connections Used at Cross-Overs.

the all-steel type; they are electrically heated and
lighted, and are provided with the hygienic woven
cane seats and backs. A novel feature is the provis-
ion of electrical fans at each end of the car for secur-
ing good ventilation. The whole of the suburban
service will ultimately be handled on the lower level
of the new double-deck terminal station.

The heavy long-distance and express service will
be hauled by electric locomotives of the type shown in
our front-page engraving. This is a powerful and
massive machine, weighing 95 tons, with 69 tons on the
drivers. It is even more powerful than it looks, its
maximum horse-power being 3,200, or double that of
the heaviest steam locomotives engaged at present in
hauling the express trains. The electric locomotive
has advantages over the steam locomotive on every
point of comparison. Its weight is 95 tons as against
162 tons; its maximum horse-power, 3,200 as against
1,600; its length, 37 feet as against €2 feet; and in
spite of its smaller weight, the weight on drivers is
69 tons as against 55 tons of the express steam loco-
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motive. That these splendid engines will be fully
equal to their work, is shown by the tests made in ex-
perimental service, at Schenectady, when an eight-
car train weighing 336 tons reached a speed of 30
miles per hour in 60 seconds, which corresponds to an
acceleration of one-half mile per hour per second.

The New York Central electric zone has been built
to operate with the direct current transmitted through
the third rail. Two power stations have been built,
one at Yonkers, the other at Port Morris; they are in
duplicate, and each has a maximum capacity of 40,000
horse-power. The three-phase alternating current is
produced by turbo-generators of the Curtis and Gen-
eral Electric type, stepped up and transmitted to sub-
stations of the general type shown in one of the ac-
companying illustrations, where it is stepped down to
660-volt direct current, at which pressure it is col-
lected from the third rail by the contact shoes of the
locomotives and motor cars.

The electrical commission of the New York Central
Company is to be congratulated upon the excellent way
in which they have worked out the constructive feat-
ures of the transmission line and the third rail, both
of which, as will be seen from our illustration, are
very compact “in construction and sightly in appear-
ance. The third rail is carried on brackets bolted to
the ties, and is excellently protected on the side and
head by wood lagging. Contact is had with the under
surface of the rail, and such a thing as accidental in-
jury to employees and others, by contact with the
track and feeder rails, would be impossible except
under extraordinary circumstances. The line is car-
ried on tapered latticed posts, of graceful design,
bolted securely to concrete bases.

The electric zone of the New York, New Haven &
Hartford Railroad extends for a distance of 22 miles,
from Stamford to Woodlawn, from which point the
New Haven trains run over the tracks of the New
York Central to 42d Street. After careful considera-
tion of the relative advantages of operation under the
alternating and the direct-current system, the com-
pany decided in favor of the former, and the equip-
ment of the line and the design of the power station
and motive power was given to the Westinghouse Elec-
tric and Manufacturing Company. The power sta-
tion has been built at Cos Cob, adjoining the waterside
and the company’s main line, where three turbine-
driven generators have been installed, which are so
wound that they will supply either single-phase or
three-phase current. The current is supplied to the
trolley system at a pressure of 11,000 volts, and of
course there are none of the transforming stations
along the line which form part of the equipment of any
low-pressure direct-current system. Each locomotive,
however, is provided with a pair of transformers,

The Grand Central Stationy Looking South to 42d Street. The Whole of this area Will be Lowered 15 Feet, and Below 1ins Will be a Second Level for the

Suburban Trains.
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which step down the current to the working pressure.
The current is collected from the overhead line by
means of a pair of pantograph-type bow trolleys. Eight
collecting shoes are also provided, for operating on
the New York Central’s third-rail system.

The construction of the transmission line and the
trolley line forms perhaps the most interesting fea-
ture of the New Haven Railroad equipment. It was
realized that for supplying current to trains, which
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motors, nominal rating, and each has developed a maxi-
mum power of about 1,450 horse-power, or considerably
less than one-half the maximum power developed by
the New York Central. Hence it will be necessary to
couple two of these engines to make schedule time
with the heaviest long-distance trains, although it is
hoped that one locomotive will prove sufficient to haul
the suburban trains.

As we have mentioned above, from Stamford to
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ternal revenue laws are concerned, either in theory or
practice, the smallest and crudest distillery can pro-
duce alcohol, if as a business proposition it is deemed
advisable to do so. The small distilleries have always
been treated by this department with the same con-
sideration as the larger ones.

HOW A FARMER MAY PRODUCE DENATURED ALCOHOL.

“If a farmer or other person desires to go into the
business of manufacturing denatured alcohol, at a

A New York Central All-Steel Motor Car.

frequently run over this section at speeds of as high
as from 70 to 75 miles an hour, it was necessary to
provide a trolley wire which would be true both as to
level and line, as distinguished from the loosely hung
and swaying wires of the ordinary trolley car service.
The construction is as follows: At every 300 feet
there is erected, upon massive concrete bases, a pair
of heavy latticed posts about 2 feet square in section,
which carry, at a height of about 25 feet above the
tracks, a deep transverse latticed girder. The tops of
the vertical posts project above this girder, and upon
the projecting portions are strung the wires of the
transmission line and signal service, etc. The latticed
girder serves to carry heavy porcelain insulators, upon
which are strung the 14-inch steel cables, which form
the catenary from which the trolley wire is suspended.
There are two of these catenaries for each trolley wire,
and they are “cradled” by being drawn in toward each
other, much the same way as the cables of the Brook-
lyn suspension bridge. The catenary cables are braced
to each other and attached to the horizontal trolley
wire below them by means of triangles made of 34-inch
pipe. The triangles decrease in section from the gird-
ers toward the center of the span, and thereby serve to
hold the catenaries to their curve and the copper trol-
ley wire to its true line and level. The trolley wire
is attached to the bottom of the triangles by means of
bolted clips, which fit into grooves which run along
the wire, one on each side of it. The wire has a
height of about 34 of an inch and a width of about %4
of an inch, and the current will be taken from the
wire by the two horizontal bars, 214 feet wide, of the
locomotive trolleys.

The New Haven locomotives are relatively of small
hauling capacity compared with the powerful electric
locomotives of the New York Central service. They
measure 36 feet 4 inches over all, and weigh about
86 tons. Each locomotive has four 250-horse-power

Woodlawn the locomotives will operate under the alter-
nating current, taking power from the overhead line;
from Woodlawn to New York, current will be taken by
the contact shoes from the third rail, and the locomo-
tives will operate by direct current.

Small Distilleries Can Be Established for $200.

Internal Revenue Commissioner Yerkes, answering
an inquiry recently as to how many gallons of dena-
tured alcohol will approximately be needed in the
industries for 1907, says:

“Having absolutely nothing to base an estimate
upon, it is not possible for me to make an estimate as
to the quantity of denatured alcohol that will be con-
sumed in that way. No formal applications have as
yet been made by distilleries for approval of denatur-
ing bonded warehouses. Such applications could not
be filed for the reason that the proper blanks have
not as yet been placed in the hands of collectors. At
present there are forty distilleries in the United States
manufacturing what might be termed commercial al-
cohol.”

In reply to a criticism of the law on the ground
that regular distilleries only can engage in the manu-
facture of denatured alcohol, enabling the whisky
trust to secure practically a monopoly, Mr. Yerkes
said:

“This office knows of no process by which alcohol
can be manufactured except by distillation, and as
regular distilleries are the only kind recognized by
the law, alcohol manufactured under the supervision
of this department must be manufactured at regular
distilleries. There arc cbsolutely no limitations as to
the size of a distillery that can be operated under the
law., There are over 1,000 distilleries in operation
now at each of which the daily spirit producing ca-
pacity is less than 30 gallons Many of these were set
up on an outlay of less than $200. So far as the in-

View Showing Transmission Line, Third Rail, and Snb-Station.

plant however small, he will be required to construct
his plant in the manner prescribed by the general laws
and regulations. He will be required to give a bond,
the effect of which is to prevent him from defrauding
the government of the tax on any distilled spirits pro-
duced by him. He will be required to establish a dis-
tillery warehouse; to deposit the spirits produced by
him in this warehouse; to establish a denaturing bond-
ed warehouse, and to pay tax or denature, just as he
may wish, the alcohol produced by him. All of this
will be done under governmental supervision, but the
government pays for this supervision. The manufac-
turer of alcohol does not bear one cent of it. There
is no objection to a farmer manufacturing his alcohol
in his ‘back yard’ provided he wants to establish a
distillery there. If you will take the trouble to in-
vestigate you will find, in my opinion, that the laws
and regulations relating to the manufacture of alcohol
in Germany do not differ to any great extent from the
laws and regulations in this country.”
—_— .-
The Pacific Ocean Exposition.

It has been decided to hold an international exposi-
tion in San Francisco in commemoration of the four
hundredth anniversary of the discovery of the Pacific
by Vasco Nuiiez Balboa, and to celebrate the comple-
tion of the Panama Canal. A corporation named “The
Pacific Ocean Exposition Company,” with a capital of
five million dollars, has been formed to carry out the
enterprise. Among the objects of the exposition are
mentioned the promotion and encouragement of .li-
braries, historical researches, sciences and skill among
the learned professions; the establishment of mu-
seums, aquaria, art galleries, libraries, places of
amusement and recreation, and the erection of monu-
ments in commemoration of historical events or peri-
ods. The board of directors includes many of the best-
known citizens and business men of San Francisco.

A Sketch of the New Haven Trolley Lines, Showing the

Method of Stiffening by Triangles.

Near View of Steel Posts and 1russ, Showing Method of
Attaching Catenaries.
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Each catenary consists of two 14-inch steel cables carried on insulators on the top of the trusses. The copper trolley wire is suspended from the cables and held in level and alignment by triangles made of 3¢-inch pipe.
The Trolley Lines of the New York, New Haven & Hartford Railroad.

The locomotive, of 3,200 maximum horge-power, weighs 95 tons and can exert twice the horse-nower of the express steam locomotives of the road.

The First Trial Electric Train Starting from the Grand Central Station.

ELECTRIFICATION OF THE NEW YORK CENTRAL AND NEW HAVEN RAILROADS.—[See page 72.]
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