496

. XXXIII, No. 28.

~ THE RAILROAD GAZETTE

Electric Interlocking Near Sixteenth Street, Chicago.*

One of the largest interlocking plants ever installed in
the United States has recently been completed by the
Taylor Signal Co. of Buffalo at the crossings of the St.
Charles Air Line and the Chicago, Madison & Northern
with the Chicago, Rock Island & Pacific and Lake Shore
& Michigan Southern near Sixteenth and Clark streets,
Chicago, the arrangement of tracks, switches and signals
being as shown on the accompanying diagram. It will
Le noted that eight bridges, spanning from two to six
tracks, are uscd to support the high signals; also that a
drawhridge is bolt-locked ﬂml signaled, The apparatus
is the Taylor “all-elect

There are approximately 150 regular train movements
daily on the Chicago, Madison & Northern and St
Charles Air Line tracks and 700 on the Chicago, Rock
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the proper movement of signals, switches, derails and
locks, and the machine would be 75 ft. long if one spare
space is allowed to each eight working levers. It would
require at least three men constantly for its operation .
and probably four in the carly morning and evening
hours. The Taylor machine employed is 26 ft. long,
and requires one man for its operation, except during the
carly morning and evening hours, when a “split-trick”
man is used. Thus, in this Taylor plant, four eight-hour
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Tsland & Pacific and Lake Shore & Michigan Southern
tracks, in addition to which there is a very heavy switch-
ing movement; and as both the Chicago, Rock Island &
Pacific and Lake Shore & Michigan Southern run many
suburban trains, the movements over the crossing in
the early morning and evening hours is especially heavy.
A mechanical plant would require 160 working levers for

*For a more den;ii:xi'descrlpuon or the Taylor apparatus
sce the Railroad Gazette Sept. 28,

C., M. & N.; St. Charles Air Line.

men handle the machine more easily than ten eight-hour
men could handle a mechanical plant.

A feature distinguishing the Taylor from all other in-
terlocking systems is that the sole power employed for
effecting and controlling the switch and signal move-
ments is electricity, and at this, as well as other large
plants installed by the Taylor Signal Company, the sig-
nal lamps are lighted by electricity. The electric current
is derived from storage batteries, there being two sets

North.

of 55 cells each and of 150 ampere-hour capacity, lhvsu
Datteries being charged by a direct connected :
generator, driven by a 3-h.p. gasoline engine. Dup]lLth‘
generators and cngines are furnished to enable repairs
to be made to machinery and batteries without affecting
the operation of the plant, each cngine and generator
Deing capable of furnishing all the current required to
charge the batteries and to light all the signal lamps. The
switchboard is so arranged-~that these lamps can be con-
nected to cither one of the two batteries or to cither one
of the generators, and also provides for connecting either
of the batteries to either of the generators for charging
or for connecting them to the interlocking machine, for
the control and operation of switeh and signal motors.

'l‘ho Iowrs are interlocked mechanically by ero

¢ similar to that used in the manual interlocking
the first part of a movement of a lever in
cither direction locking all other switeh and signal levers,
the movement of which would set up a route conflieting
with the new position of the switch or signal controlled
by this lever. The intermediate part of the movement
effects the change of the circuit controller, which is at-
tached mechanically to the lever, from the “‘normal” to
the “reverse” position or vice versa. The final part of
the movement releases other switch and signal levers
whose movements help in setting up the route, and
would conflict with the original pesition of this particu-
lar switch or signal. The lever is stopped at the end
of the intermediate part of its movement in either direc-
tion by a latch. This latch is forced into place to lock
the lever by a cam on the lever itself so that the lever
is certain to be stopped by the latch as anything that
could prevent the lateh going into place would stop the
lever by means of the cam. The latch is disengaged at
the proper time by an electro-magnet energized by a cur-
rent developed by the switch motor acting as a generator
after it has performed its work of moving and locking
the switch, or by the signal motor when the signal is put
back to normal.

The construction of the switch-operating machine is
such that. the preliminary part of the movement with-
draws the bolt from the lock rod. This same part of the
movement lifts the detector bar, which is the same as
the bar used with manual switches. The inter-
mediate part of the movement effects the transfer of
the switch points from one position to the other, and the
final part of the movement replaces the bolt in position to
lock the switch and lowers the detector bar into place.

A mechanical clutch operates to disengage the motor
from the rest of the mechanism at the time when the
Jock bolt is fully home. This prevents any shock to the
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machine, and leaves the armature free to rotate under
the influence of acquired momentum. The final part of
the movement of the lock bolt actuates a circuit con-
troller, whose movement disconnects the motor from the
source of power and establishes another circuit including
only the motor and the indication magnet on the inter-
locking machine. The rotation of the armature due to
momentum, develops a very strong current which ener-
gizes the indication magnet and thus disengages the
latch from its connection with the cam on the lever, re-
leasing the lever and permitting it to be moved into its
final position. This method of indication and releasing
the locking is another of the distinctive and vaiuable
features of this system. It will be seen that, as the
indication current is derived from the switch motor it-
self. and as this cannot be developed until the circuit
controller at the switch is reversed, and as this reversal
is effected only by the final movement of the lock bolt.
the getting of this indication and release is assurance
that the switch is home and locked. The curremt gene-
rated by the switch motor not only serves for indication
purposes, but also serves to stop the rotation of the
switch motor quickly and without shock after it has
performed its proper functions.

The signals indicate in only one direction—that is,
when going to the “normal” or “stop” position. An in-
dication in the ‘“‘reverse” position is generally unneces-
sary as usually no other movement depends on the signal
clearing. But, when the clearing of one signal is de-
pendent upon the clearing of another, as, for example,
when a distant signal is to be cleared after a home sig-
nal, this is provided for by taking the distant signal cir-
cuit through a circuit closer operated by the home signal,
and so connected that the home signal must be cleared
before a circuit can be established to the distant signal.
The current for operating the signal indicating and re-
leasing mechanism when the signal lever is put back to
“normal” is derived from the signal motor acting as a
generator, It is driven by the counterweight, and the
circuit is established for this-current only when the arm
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signal at “clear,” and, assuming the signal to be held
clear two minutes on an average, this will amount to
15 ampere-seconds, or a total for each signal movement
of 19 ampere-seconds. Assuming a thousand train
movements at this place daily and an average of four
switch and two signal movements per train, it would re-
quire 33.88 ampere-hours of current per day.

At this rate, one set of batteries would last on one
charge about four and one-half days. With the ordinary
usage the batteries will have, their efficiency is about 75
per cent., and the efficiency of the generator 80 per cent.
It will require, then, about 81%5-h.p. hours to store up this
33.88 ampere-hours of current at a total cost for fuel of
nine cents; or at a cost of one cent for 444 switch and
222 signal movements. One set of batteries can be
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has nearly reached the horizontal position. This current,
besides its use for indication purposes, serves to stop the
fall of the counterweight without shock.

The conducting wires of the Taylor system are en-
closed in wooden trunking. The trunking is supported
every 8 ft. on stakes a little above ground. It has been
found by experience in electric block signaling extending
over a number of years that this construction is reliable,
and that the conductors are durable, and especially more
durable than small galvanized pipes placed under
ground.

In considering the cost of electric operation some fig-
ures may be interesting. It is found that the maximum
current required to make a switch movement is seven
amperes and the maximum time three seconds, or 21 am-
pere-seconds. It requires a maximum of four amperes
for one second to reverse or clear a signal, or four am-
pere-seconds. It requires one-eighth ampere to hold a

charged in eight hours at the normal rate from one gen-
erator so that the engines need be run only eight hours
in four and a half days.

Owing to the fact that the engines are used but lit-
tle, and under favorable conditions, they require little
attention, and are run and looked after by the leverman
or signal repairman.

Because electrical energy is used in the operation of the
plant, it is possible to light the signals with electricity
without additional apparatus, thus saving the expense
of the care and lighting of the lamps. On account of the
nature of the power employed, the switches and signals
at a great distance are handled, and the indications are
returned as quickly as from those near the tower. Of
course, larger wires have to be used to the distant func-
tions, but it is thoroughly practicable to get these results
at a reasonable cost, while with any other form of power
transmission it is not practicable.



