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UNITED STATES PATENT OFFICE.

DORABJI MERWANJI DABOO, OF BOMBAY, INDIA.

ELECTRIC SIGNALING.

No. 875,413.

Specification of Letters Patent.

Patented Dec. 31,1907,

July 17,1905, Serial No. 281,090,

To all whom it may concern:

Be it known that I, DoraBsr MERWANII
DaBoo, commercial agent, residing at No. 8
Bazaar road, Mahim, In the city of Bombay,
India, have invented new and improved
improvements relating to the electrical and:
automatic working of signals, points, and
crossing-gates on railways.

The present invention is an improvement
in electrical controlling apparatus for rail-
way-signals and thelike, and its principal ob-
ject is to provide means whereby the control-
ling devices may all be electrically worked
from one desired station to another irrespec-
tive of distance andto keep the station oper-
ator informed of the position of trainsat any
point under his control, thereby lessening
risk of accident and dispensing with the
necessity for intermediate signal stafions
as at present required.

The invention will be fully understood
from the following description and the
features for which protection is desired are
set forth in the claims.

In the annexed drawings which illustrate
my invention diagrammatically:—Figure 1
shows my invention applied to the electrical
working of a semaphore signal. Figs. 2, 3
and 4 show the rocking commutator C in
side and end elevation and plan. TFig. 5
shows' the application of my invention to the
working of the electric signal lamps. Fig. 6
shows the application of the same to the
working of the signal lamp spectacles. Fig.
7 shows the application of the same to the
electrical working of points.

Similar letters and numerals refer to like
parts and circuits in all the figures.

Referring to Fig. 1 the axis of the sema-
phore arm carries a toothed sector s, with

. which meshes a pinion or cog wheel on the
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shaft of a suitable electric motor M. The
said arm is counterbalanced by the weight
s'.  C (see also Figs. 2, 3 and 4) is a rocking
commutator comprising a pair of bars «
carrying insulated contacts, @', a* at their
ends; and a pair of bars b, carrying the in-
sulated contacts b, b* at their ends. The
upper bars @, b and the lower bars a, b are
respectively connected together by insulat-
ing cross-bars e. The lower bars a, b are
fixed; but the upper bars @, b rock on a
pivot f; so that the pairs of contacts a*, b,
or ¢, b?, may be brought together by the
tilting of the upper bars. The said upper

bars (hereinafter referred to as the rocker of
the commutator) are so weighted or ar-
ranged asto normally tilt as shownin Fig. 1
bringing the pairs of contacts ¢* and b
together.

60

The commutator Cis suitably supported in

such a position that the semaphore arm when
it falls or some part moving therewith will
engage the striking piece g on the rocker, and
tilt the same in the opposite direction; so as
to bring the pairs of contacts ¢, 0*, into con-
tact. In the drawings the bars b are shown

of less length than bars ¢, but this is only for -

convenience of llustration, so that the con-
tacts b, b?, may be seen in the side elevation
of the commutator. By means of the line
wire 1 led from the station commutator H the
current from the station battery 1 is trans-
mitted along wire 1, to the upper contact
piece a?, and passes by way of lower contact
piece ¢* and wire 1 to the electro-magnet m
which it excites. The function of this latter
is to attract an armature on a lever k; and so
withdraw a catch or bolt Al of any suitable
construction which locks the motor M against
motion; thereby freeing the latter. From
the magnet m the current passes to, and op-
erates the motor to lower the semaphore
arm; and leaving the motor, passes by wire 1
to a contact ¢ carried by a train-operated
switch T hereinafter described; passing from
thence to earth through the contact ' car-
ried by an insulated block K. '

The semaphore arm in falling, hits the
striking piece ¢ of the rocker of commutator

~C, thus tilting 1t, in the reverse direction and

bringing the pairs of contacts a!, b* together.
This breaks the motor operating circuit 1;
and through contacts a* establishes a station
indicator circuit 2, in which is the local bat-
tery A; which through the line wire 1, and
the station commutator transmits current to
a suitable indicator I, at the station, such as
a moving colored disk bearing a number
which by its movement shows the operator
that the signal has been lowered. This cir-
cuit, like circuit 1 is completed through earth
as shown. The earth connection of the indi-
cator is broken, as by a switch s*, when the
current is passing to the motor through cir-
cuit 1 and 1s joined by the operator after the
passage of such current.

Simultaneously another or locking circuit
3, in which is the local battery B, is com-
pleted through the contacts b, b*. In this
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circuit is the electric magnet m! and the bell n
on-the signal post.  One of the earth connec-
tions of circuit 3 is made through the con-
tacts of the train-operated switch T, before
referred to. The function of the electric
magnet, m! is to attract and hold the arma-
ture » on the semaphore arm; and thus pre-

- vent the same from flying up by reason of its
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counterpoise, when the motor operating cir-
cuit 1 1s broken. Completion of circuit 3
thus locks the semaphore arm and rings the
post bell n, though this bell may be dispensed
with if desired.

The train-operated switch T comprises the
rocking bar ¢ so weighted or arranged that
normally 1ts contact 4 rests on contact 4.
By any suitable or well-known arrangement
of levers, a passing train is caused to depress
the right hand end of ¢ sufficiently to bring
the contact i* on the upper side of the bar ¢,
against the contact 4* carried by the insu-
lated support i*.  Thus on a train arriving at
the signal, the locking circuit 3 is broken,

“which releases the armature » permitting the

semaphore arm to fly up, and stops bell » and
at the same time the rocker of commutator ¢
returns to its original position as shown;
and breaks the station indicator circuit 2.
Simultaneously the movement of the train-
operated switch cuts local battery A into the
alternative station bell circuit 2* now com-
pleted through contacts 4* 42, Battery A
now transmits current through line wire 1,
and station commutator to the station bell
E.  The switch s* in the earth connection of
this bell previously open, should be closed by
the operator so soon as the indicator current
ceases. Bell E continues ringing until the
train has passed the switch T at the signal.
So soon as the train passes this switch, the
same returns to the position shown bringing
1!, and 4% into contact again, and all is ready
for the passage of current through the motor
circuit 1, by completion of this circuit F at
the station commutator H. If preferred in
lieu of the switches s* s* in the earth connec-
tions of station indicator I and bell E the
wires 2, 2* connecting them with the station
commutator H, may be connected up and
disconnected or separate direct wires con-
necting them to be used from station.

The display of colored lights for night sig-
nals may be effected in the usual way by col-
ored spectacles moved in front of the lamp
lens by the semaphore arm, but I may pro-
vide for electrically working the lamp spec-
tacles independently of the semaphore arm,
or I may light an electric lamp, and auto-
matically extinguish it by the arrival of a
train. :

I will now describe the means shown in
Fig. 5 for signaling at night, by lighting and
automatically extinguishing an electric lamp.
It is to be understood that the rocking com-
mutator C in this figure, is precisely similar
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 to that shown in Fig. 1, and that the same

commutator C will serve for both the sema-
phore arm and the lamp circuits.

By means of another live wire 1/ from the
station commutator H current from the sta-
tion battery is transmitted by wire 4, to up-
per contact 0% and passes by way of lower
contact b* and wire 4, to electro magnet m?
whose function is similar to that of mag-
net m, viz:—to release a lock or bolt, & which
in this case holds a bar o against longitudinal
movement. From magnet m? the current
passes to electric motor M#* and from thence
to earth, through the contacts 4, i of the
train-operated switch. A toothed pinion or
cog on the motor axle gears with rack teeth
on the bar o.  When current is passed to mo-
tor M*, by circuit 4, the motor raises bar o
and a striker o', extending therefrom con-
tacts with one end of a lever p, causing the
other end of same to engage the striking
piece g of the rocker of commutator C, and tilt
the same in the reverse direction; breaking
circuit 4; and bringing contacts ¢ and b* to-
gether. The left hand end of lever p now
meets the contact p' electrically connected
with electro magnet m® and circuit 3* in
which is local battery B!, isnow completed
through lever p. This lights the electric
lamp ¢ in the last named circuit, and also ex-
cites the electro magnet m* therein, which
attracts and holds an armature on bar o, and
prevents the latter from falling. .

One of the earth connections of circuit 34
Is completed through the contacts 4, i' of
train-operated switch T, so that when a train
arrives at the latter circuit 3# is broken, at
contacts 4, 4! and bar o, and commutator C
return to their original positions. The work-
ing of the indicator I, and bell E, at station is
effected by the making and breaking of cir-
cuits 2, and 22, as described with reference to
Fig. 1. Circuits 3* being completed inde-
pendently of the commutator C, prevents
waste of current by the lighting of the lamp
i the day each time the semaphore is low-
ered.

When other than electric lamps are used
I'may operate the lamp spectacles independ-
ently of the semaphore, as shown in diagram
Fig. 6. The arrangement is very similar to
that just described except that the electric
magnet m® is here placed in the locking cir-
cuit 3 (Fig. 1) and the lever p, does not act
as a switch (as in Fig. 5) but merely performs
the function of tilting the rocker of commu-
tator C. _

The electrical working of points, is effected
in a similar manner to the electric working »
of signal lights just described with reference
to Figs. 5 and 6.

In Fig. 7 current from the station battery
is transmitted by line wire 1? from station
commutator and wire 5 to motor releasing
electric magnet m* and motor M? through
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contacts a* of rocking commutator C. From
the motor M? the circuit of 5 is completed
to earth (exactly like circuits 1, 3 and 4)
through a train-operated switch T, placed so
far from the points that the longest train
will have cleared the latter before reaching
switch T. The bar o is-moved longitudi-
nally by the motor M?* as in Figs. 5 and 6 but
is here connected with the rail switches. The
electric lamp ¢ is lighted by completion
through lever p of circuit 32 wherein is also
the electro magnet m® for holding bar o and
which is also completed through the train-op-
erated switeh T as before described with ref-
evence to Fig. 5. The working of the station
indicator and beilis also here effected by cir-
cuit2 and 2* opened and closed by the rocking
commutator ' and train-operated switch T
as before described.

If other than electric lamps are used. for
the points, the movement of the latter may
operate colored lamp screens in the usual
manner, the electric lamp in circuit 3* being
dispensed with.

It is to be understood that I in no wise
confine or limit myself to the precise con-
struction and arrangement of parts shown in
the annexed diagrammatic drawings, which
may obviously be very considerably varied,
without in any way departing fromi my in-
vention.

Having now particularly described and
ascertained the nature of the said invention
and in what manner the same is to be per-
formed I declare that what I claim is:—

1. In an apparatus for the electric work-
ing of signals and points on railways, an
electric motor, a commutator which by the
completing of the operation effected by the
motor is actuated to break the motor circuit
and establish a local battery circuit, an in-
dicator in the local battery circuit located at
the station, in combination with means for
automatically locking the parts moved by
the motor, and a train-operated switch
which on the arrival of a train automatically
breaks the station indicator circuit, and
releases the locking means, the commutator
and parts moved by the motor then returning
to their original positions automatically as
deseribed.

2. In an apparatus for the electric working
of signals and points on railways, an electric
motor, a commutator which by the com-
pleting of the operation effected by the motor
is actuated to break the motor cireuit and
establish a local battery circuit, an indicator
in the local battery circuit located at the
station, in combination with means for auto-
matically locking the parts moved by the
motor, and a train-operated switch which
on the arrival of a train automatically
breaks the station indicator circuit, and
releases the locking means, a second local
battery circuit controlled by the commu-
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tator and in which is arranged the means for
automatically locking the motor-moved parts
substantially as described.

3. In an apparatus for the electric working
of signals and points on railways, an electric
motor, a commutator which by the com-
pleting of the operation effected by the
motor is actuated to break the motor circuit
and establish a local battery circuit, an in-
dicator in the local battery circuit located at
the station, in combination with means for
automatically locking the parts moved by
the motor, and & train-operated switch which
on the arrival of a train automatically breaks
the station indicator circuit, and releases the
locking means, whereby on the arrival of a
train at the train-operated switch, a local
battery circuit is also completed, which
rings a bell at the station substantially as
deseribed.

4. The herein described apparatus for
electrically operating the controlling de-

vices on railways, comprising a motor and-

mechanical connections for operating the
controlling mechanism, a main electrical cir-
cuit including said motor; two local battery
circuits, a station indicator included in one
local circuit, locking devices included in the
other circuit; and means for making and
breaking the main circuit and thereby open-
ing or closing the local battery circuits.

5. In an electrically controlled signaling
apparatus for railways, the combination of a
signal, a motor for operating the same, a
main electrical circuit including the motor,
means at the station for closing said circuit,
train controlled devices for automatically
breaking this circuit, two local battery cir-
cuits, an indicator in one of the local battery
circuits, and signal locking devices in the
other local battery circuit, the local circuits
being closed when the main circuit is broken,
and being opened upon the arrival of the
train at the train controlled devices; and
means for restoring the circuits and their
connections and adjuncts to normal condi-
tion when the train passes the said devices,
substantially as described. ‘

6. The herein described apparatus for
electrically working the signals on railways,
comprising a motor and mechanical connec-
tions for operating the signals, a main elec-
trical circuit including the motor, two local
battery circuits, a station indicator included
in one local circuit, and locking devices in-
cluded in the other circuit, a station switch
for automatically breaking the main circuit
and simultaneously closing the local battery
circuits, and a train operated switch for au-
tomatically breaking the local battery cir-
cuits and closing the main circuits.

7. In electrical signaling apparatus for
railways, the combination of a signal, a mo-
tor for operating the same, a main electrical
circuit including the motor, means at the
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station for closing said circuit, a train oper-
ated switch for automatically breaking this
circuit, two local battery circuits, an indi-
cator in one of the local battery circuits, and
signal locking devices in the other local bat-
tery circuit, the local circuits being closed
when the main circuit is broken, and being
opened upon the arrival of the train at the
train controlled switeh; a third local bell cir-
¢éuit, means for closing said circuit when the
locking circuit is broken, and means for re-
storing the circuits and their conmections
and adjuncts to normal condition when the
train passes the train operating switch, sub-
stantially as deseribed.

8. In combination for the purpose set
forth, a motor, the rocking commutator ¢
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operated thereby, the train-operated switch
T, and the circuits, 1, 2, 2* and 3 with their
connections and adjuncts arranged and
adapted to operate substantially as described.
9. In combination for the purpose set
forth, the motor, the rocking commutator ¢
operated thereby, the train-operated switch
T, and the circuits 1, 2, 22 and 32 with their
connections and adjuncts arranged and
adapted to operate substantially as described.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
DORABJT MERWANJT DABOO,
Witnesses:
Rustayyr MaNCHERJT,
Hormusst Rusroaar.
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