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OCTOBER 7, 1904.

voltage is used, and with good results, but
there the traffic is not so enormously heavy
and the chances of derangement of the deli-
cate mechanism of the signal relays by a
sudden rush of current or drop of voltage
in the return rail are not serious. Prelim-
inary experiments made on the North Shore
Railroad in California by the Union Switch
& Signal Co., which installed all the signals,
showed that an alternating current track cir-
cuit could be successfully used with a high-
voltage direct-current return power circuit
provided the return power circuit was car-
ried through only ome rail with the other
rail insulated at the ends of the blocks and
all of the automatic signals in the Subway
were designed on that principle.

Current for the signal track circuits is
supplied through 500 volt a.c. feed wires
from the sub-stations, which run through
the tunnel from end to end. Each sig-

‘Automatic Block Signal and Train Stop

nal post at the entrance of a block
section carries a step-down transformer
with two secondary coils, one of which
delivers an alternating - current of 10
volts for the track circuit and the other de-
livers an alternating current of 50 volts for
the signal lamps. The low voltage secondary
coils are connected across the rails at one
end of a block section and the track relay
is connected across at the other end of the
block, with a choke coil interposed to keep
out the direct current. The action of the
relays is similar in every way to those used
with continuous current circuits.

On account of the limited clearances in
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the tunnel and the conditions of night which
prevail, the signals indicate by color and
not by position. The appearance of the sig-
nal and its auxiliary apparatus is shown
in the accompanying illustrations. The
mechanism controlling the indications of the
signal is enclosed in a cast-iron box about
9 ft. 9 in. high, and 10 in. square, mounted
on a concrete base between the tracks. In
the bottom of the box are the air cylinders
and the electro-pneumatic valves which con-
trol the admission of air to them. The dis-
tant signal is below the home signal, in
accordance with standard practice. For each
of the two signals, the home and the distant,
a bull’s-eye lens of white glass is mounted
in the front of the case and behind it are
two 4-c.p. incandescent lamps connected in
parallel and both lighted so that the
light will be maintained even if one
is out of order. The color indication is
given by colored glasses
mounted in slides or
frames which are coun-
terweighted and are
pushed up between the
lamp and the lens by
rods from the air cylin-
ders below. The color
indications in the signals
are: red for stop, greén
for proceed, and .yeHow:
for caution. Immediate-
ly below - the .lenses are
white circular discs with
small black semaphore
arms: on their faces
which remain- horizontal
if the signal is at danger

an angle of 60 deg. when
the signal 1is cleared.

a visual signal indication
if 'the lamps are not

on his color sense. The
case has doors, front and

spection and- -repair of
the, mechanism inside.
Back of each signal

- roof of the tunmel is the

which is enclosed in sep-
arate boxes. The alter-
nating current maing are

umns near the. roof and
these are tapped by the

former before mentioned,
which is mounted ‘near
the top of the column.
Immediately below this
is the box containing the
“grid”. resistance for pre-
venting the short-circuit-
ing of the alternating
current relay which is
enclosed in a separate
box, with the choke coil. At the bottom of
the post is the valve for the automatic stop.
Current for operating the electro-pneumatic
valves in the signals and interlocking plants
is furnished from 16 sets of storage batteries
situated at certain interlocking towers in the
subway which are charged by small d.c.
motor generators. These batteries are ar-
ranged in pairs so that one is being charged
while the other is being discharged and they
furnish current at 16 volts.

The dwarf signals used at interlocking
plants in the tunnel are substantially the
same in their construction as the block sig-
nals except that they show only one indi-

in the Subway.

or caution and stand at

- This .gives the motorman -

burning and is a check

back, for the ready in-,

. box and mounted on the.
columns supporting ‘the’

auxiliary apparatus,.

carried along on the col-

connections to the trans-

411

cation on each post. The posts are 3 ft. 4%
in. high and are capped with a sphere in-
stead of a pointed cone as are the block sig-
nals. Red and green, for stop and proceed,
are the only two colors shown. These sig-
nals, like those for fast movements, have
an indicator dial. Where the movement of
trains is always in one direction, the dwarf
signals are replaced by dummy signals of
similar external appearance, but showing a
fixed purple light and having the disk below
the lens painted purple also.

The length of the blocks and the location
of every block signal on the entire line was
carefully worked out from data relating to
the grades and alinement of each section.
Before locating the signals an exhaustive

. series of brake tests was carried out by the

Westinghouse Air-Brake Company, under the
direction of the consulting engineer of the
Interborough, to determine the distance re-
quired for stopping a train with emergency
applications of the air-brake at all speeds
up to 50 miles an hour. These were plotted
in the form of a speed-distance chart with
a curve for level track and adjusted curves
for trains on 1 per cent. and 2 per cent. as-
cending and descending grades. From this
chart the theoretical minimum distances be-
tween signals for the maximum possible
speed on any gradient could be easily found.
thus. establishing the proper length of each
overlap ‘separately. This method was a

_radical departure from standard railroad

practice, but one which ‘was deemed ab-
solutely necessary in this case. With
these conditions and data to work from
it was not difficult to fix the position of sig-
nals in respect to stations, curves and junc-
tions. Suppose the stopping distance for a
train. running at 30 miles an hour was 409
ft.© Adding 50 per cent. for safety, the mini-
mum length of block would be 600 ft. and the
length of overlap would-be 1,200 ft. The
minimum distance between signals is, as a
matter of fact, about 820 ft. on the express
tracks. The lengths of blocks have been so
fixed that the maximum working -capacity
of the express tracks is a train every' two
minutes and on the local tracks a train every
minute. o . -

"To prevent the. occurrence of collisions as
a result of disobeying the signal indications,
an automatic train stop has been put in
under’an agreement made by the contractor
with ‘the Kinsman Bfock System Company,
of New York. This consists essentially of
a rod or shaft extending across under the
rails opposite the signal post and carrying
on the end nearest the third rail an arm or
trip. Between the rails is a cast iron box
containing an air cylinder, an electro-pneu-
matic controlling valve and a counterweight
on the end of another arm attached to the
shaft. If the signal is set at “stop” the air
in the cylinder is cut off by a circuit-breaker
connected with the signal blade, and the
counterweight drops, throwing the stop arm
to an upright position above the level of the
rail. All of the cars to be run in the sub-
way are fitted with an arm, carried on the
truck, which is connected to a valve in the
air-brake train pipe; and if the train rums,
past a signal set at stop the stop-arm, which
has assumed an upright position, engages
with the trip or arm carried on the truck
and opens the train pipe, thereby setting
the brakes on all the cars in the train and
bringing it to a stop before it enters the
second block ahead, in which is the obstruc-
tion by which the signal has been set to stop.
In order not to delay trains unreasonably
in case of derangement of the automatic stop,
the trainmen are supplied with a socket key
with which to turn the air valve controlling
the movement of the stop-arm so as to lower
it while the train is passing. The train-
man must hold the valve open with the key
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