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To all whom it MaY CONCern: |

Beitknown thatI, GEORGEE. CLARK a citi-
zen of the United States of America, IeSldln"‘
ab Northampton, in the county of Hampshlre
and State of Massachusetts, have invented
new and useful Improvements in Electrie

‘Signaling Devices, of Whlch the follomnw 18
" a specification.

T'his invention relates to electrically- oper-
ated signal-boxes; ‘and the object of the in-
ventionis to provide improved means for eall-
ing any one of a number of boxes on the same
hne in the provision of means for automatic-

ally setting the signal at the box ealled, which
may remain exposed after the signal- Settlng_

devices within the box have been returned to
normal position. -
A further object of the mventmn lles in the

- congtruction of signal- boxes of this class,
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which may be. operated by means of two sepa-
rate closed clrcmts, elther gleunded or me-
tallic. | | |

In the drawmgs forming part of this apph—
cation, IFigure 1 is a front elevation of the
signal- operatmg devices required for one sta-
tion or box, together with the necessary elec-
trical circuit. Fig. 2 is a similar view show-
ing the parts in a different position. Fig. 3

18 an enlarged view in- perspectwe of a part
of the mechanism of one box orstation viewed

from the side cpposwe to thet shown in the
other figures.

The boxes shown in the drawings are those
of a type such as are dlstrlbuted along the
line of a street-railwayand used in connectlcn
with a telephone-station whereby the office
of the manager may.be placed in communica-
tion with any car passing a given point of the
line, and the operating-current for these
boxes as shown in the drawings, is taken

from the trolley-wire in the manner to be de-

seribed. It is to be understood, howevcr,

- that this is simply a matter of convenience

45

‘purpose.
“electricity may be substituted, if desired.

and is a construction which is simply a con-
venient one when the boxes are used for this
Obviously any other source of

The operating elements in thls system of

“electrically-operated signal-box construction

‘consist of two separate closed electrical cir-

cuits or lines, in each of which there is con-

] ne(,Led in
each station—that is to say, at each station
or box there is located one of the magnetsin
‘each of the circuits.
-eircuits are indicated by 'a and b, each of

!

in. series one electrrcmaﬂfneb for

In the drawmge these
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which cireunits may be opened end clcsed re- -

spectively, by the keys ¢ and d. ' In the cir-

preferred to the ordinary 'electrcmdgnet In
the circuit 6 there are a number of electro-
magnets f, also in the form of solenoids and
connected in said circuit in series.

there are stations to be estabhshed Com-
prised in these circuits is a trolley-wire g and
one of the rails % of -a line of track, each of

the keys c and d being connected with the
from whieh

trolley - wire g by a wire 1,
branches jruntothe keys. The opposite ends

of each of these circuits are connected with
the rail 2 by a wire k, the line being grounded.
‘through its connectlon with the rail.

the clrculbs @ and b are, as stated, closed cir-
cuits. Therefore the normal positicn of the

There
may be as many of these magnets e and fas

Both of-

cuit g there are number of electromagnets e, -
‘connected in in series, wh1ch in the dra,wmﬂ'e
are shown in the form o_t' solenoids, which are
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parts operated by the magnets ¢ and f is that

shown in Fig. 1—that is to say, the armatares

‘m and n of the magnets eand fin the circuits

a and b, respectively, are drawn into the so-
lenoids.  Attached tothese armaturesin any
suitable manner are two slides o and p, the

former being attached to the armature m and

the latter to the armature n. Connected to
the endsof these slides are thespringsqand 7,

as to move their armatures in opposite direc-
tions, and therefore the slides o and p miove
in opposite directions when through the clos-
Ing of the circuits the armatures are drawn

into the solenoids, as shown in Fig. 1, or by

their springs when the circuits are: opened

8o

respectively. The solenoids are so arranged

90

Theseslides aresupported on a suitable plate,

as s, and the ‘magnets and. other parts may

be supported in any convenient manner, and -
it may be assumed that these parts are a.ll o

mounted on a suitable base.

~ On the plate s there is mounted on a emn-. '
10

dle ¢ a toothed wheel v, which wheel is adapt-

95

ed to be rotated by,the vertical movementof

| the slide p, on which is a pawl v, adapted. to
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engage the teeth of the wheel.
the plate s there is a stop-pawl w to hold the
wheel against backward movement in the
nsual manner. When this wheel is rotated
by the pawl v, it turns against the tension ot
a coiled spring @ on the spindle ¢, wheraby
when the wheel is released from the restraint
of the pawls v and w it will return to its nor-
mal position, which is determined by a stop
y on the plate s, with which a projection 2
on the wheel may come in contact.

If the key d be manipulated to break the
cireuit b, the slide p and the attached arma-

ture n of the solenoid f will be drawn down-

ward by the action of the spring r, said down-
ward movement being limited by the guide-
slots 2 in the slide. Normally, however, as
may be seen by referring to Fig. 1, the pawl
v and the stop-pawl w are held out of en-
gagement with the teeth of the wheels w until
the circuit ¢ has been broken and the slide
o thus released and drawn upward by the
spring ¢ to the position shown in Fig. 2.
Means tor thus holding the pawls v and w
out of connection with the teeth of the wheel
w eonsist in an elbow-lever 3. (Shown in dot-
ted lines only in Figs. 1 and 2 and in differ-
ent positions.) This lever, as may be seen
by reference to Fig. 3, is pivotally mounted

on the back side of the plate s, and one arm.

of the lever extends transversely of the slide
o and the other arm thereof extends down-
ward toward the ends of the two pawls v

and w. -
On the rear side of the slide o is a finger 4,

which when the circuit a is closed and the

«lide thus drawn downward will strike the
apper arm of the elbow-lever 3, and thus
swing the other arm against pins 5 in the
pawls and swing them out of engagement
with the teeth of the wheel u, said pawls, as

" usual, being normally spring-pressed against
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said teeth.

From the foregoing description it is seen
that in order to operate the wheel © by means
of the magnet f, as described, it is first nec-
essary to break the circuit a to permit the
slide o0 to be drawn up by the spring ¢, and
thus bring the pawls v and w« 1n operative re-
lation to the wheel «. When this (which is

the first step in the operation of calling a

particular box) is done, the metal strip 6 on
the end of the armature m, which is insulated
therefrom, will strike the two posts 7 and
bridge the space between them. This will
close an electrieal e¢ircuit in which isincluded
a signal-lamp 8, and this eircuit is composed
of the wires 9 and 10, running, respectively,
to and being connected with the trolley-wire
g and the rail h, and, therefore, whenever
the circuit a is broken the lamps 8 of all the
stations will be lighted, all the magnets e be-
ing connected in said circuit in series.  The
wire 9, forming a part of the lamp-circuit,
runs from the post 7 to another post 12 and
from thence to still another post 13, and from

728,544

Mounted upon | lamp-circuit, a wire 14, which is connected

into the wire 10, also runs to the second of

the two posts 12 and 13. :
Near the upper end of theslideo is an arm

'15, which extends over and down in front of

the wheel w, and on the end of which, as

shown clearly in Fig. 3, there is a post 16,

oxtending inwardly toward the side of the
wheel, and on the front of the latter, located
near the bottom of one of the teeth, is a rib
17, which extends out from the side of the
wheel and whose longitudinal direction is
oblique to the radius of said wheel. Thisis
a cam-rib, which is loeated, counting from
the vertical center of the wheel, one side of
the center line thereof, as many teeth dis-
tant from said center line as will indicate the
number of the box, to the end that when the
wheel « has been rotatably moved step by
step by the pawl such number of times as

will indicate the number of the box the cam-

rib 17 will find itself located under the over-
hanging arm 15, with the outer end of the
rib lying in close proximity to the post 16,

| and thus when the circuit ¢ is again closed

0
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and the slide o is again drawn down by the

magnet e the post 16 in its descent will come
in contact with the rib 17, and the slide o
will thus be forced more or less to the right.
To permit this sidewise movement of the slide

in its descent at this time, it is-supported on

the rear of the plate s by a strap 18, as shown
in Fig. 3, in such manner that the slide may
move to the right within the limits of the

| strap-support, its opposite end being pivot-

ally connected with the armature m. In 1ts
said movement sidewise the slide o comes in
contact with the end of a slide 19, located
at right angles thereto, which in turn sup-
ports a circuit-holding drop-rod 20 in such
manner that the movement of said slide in
one direction will release the rod. On the
latter there is a metal plate 21, insulated
from the rod and in all respects similar to
the strip 6 on the armature i, which plate
when the rod falls constitutes a bridge be-
tween the two posts 12, and thus closes the
lamp-circuit whereby the lamp may be kept
lichted after the circuit @ has been closed and
the lamp-circuit thereby broken between the
posts 7. After the movement of the slide 19,
whereby the rod 20 has been released to close
the lamp-cireuit through the posts12,a spring
92, operating against the end of said slide,
moves the latter again toward the slide o 1In

position to be again operated by the latter.

If now the circuits a and b be left closed, the
parts of the mechanism of the box just called
will return to the position shown in Fig. 1
with the exception that the rod 20 will be 1n
the position shown in Fig. 3—that 1s, sup-
ported on the post 12 by the plate 21. The
drop-rod 20 is supported on the slide 19 by
means of an arm 23 on the side of the rod,
the extremity of which, as shown in Fig. 3

‘more clearly, is bent in toward the slide 19.

the wire 10, forming the other part of the | The outer end of this slide 183 bent rectangu-

.....
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larly back upon itself, asshown in Fig. 3, the
under side of said extremity being beveled,

- as indicated by 24, and the end of the arm
- 23 rests upon this beveled-off end of theslide.

Thus when the slide is moved, as described,
to permit the rod 20 to drop and the spring

22 then moves the slide back again to normal

~ position the arm 23 will then lie under the

IO

beveled-off portion 24 of the slide, and when

the call signaled for by the box has been an-
swered the rod 20, whose lower extremity
drops down through the bottom of an inclos-
ing box, (a portion of which is indicated in
Figs. 1 and 2 by 25,) is moved in and the

lamp-cireuit is immediately broken, and the
-arm 23, striking the beveled edge of the slide,

will move the latter endwise sufficiently to

- permit the end of the arm toslip over the end
of the slide, when the spring 22 will immedi-

- 20

ately throw the slide back, moving the end

thereof under the arm 23, and thas all the

- parts of the device will be restored to normal
- position and again ready for operation.

25

It will be seen that the lamp-circuit runs
also to the posts 13 near the magnet f, and

that the upper end of the armature = is also

~provided with an insulated metal plate 26,
~adapted to close the lamp-cireunit through the
posts 13 whenever the cireuit b is opened.

20

18 of no effect.

Y

40

- may be signaled by the flash of the lamps,

5o
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- teeth of the wheel w. Holding down the key.

key d is manipulated to make and break the
circuit b as many times as the number of the

- whole line.

Obviously when the circuit ¢ is opened and
- the lamp-circuit is closed through the posts 7

the contact of the plate 26 with the posts 13
If, however, the circuit o re-
mains closed, the parts being in the position
shown in Fig. 1, then the circuit b may be
broken by the manipulation of the key d and
the lamp-circuit thus closed between the posts

15. DBythismeansbyalternately makingand
~breaking the contact between said posts the

number of any box which it is desired to call

which of course will be operated along the
It isthus seen that the extension
of the lamp-circuit to the posts 13 is made

merely as a matter of convenience, and it is

not afeature which isnecessary to the proper
operation of the boxes. | |
The operation of the herein-described de-

vices for the purpose of calling any particu-
lar box -of a number located -along the line of
track is as follows: The key ¢ is depressed, ]
‘opening the circuit a, allowing the slide o to

be drawn upward by the spring ¢ to the PoO-
sition shown in Fig. 2. This closes the lamp-
circuit throughout the entire line through

“the posts 7 of each box, and the elbow-lever
3, by the upward movement of the slide o,
swings out of contact with the pawls » and

w, actuated by a suitable spring, and the
pawls come into operative contact with the

¢, and thus keeping the cireunit ¢ open, the

desired box calls for, whereby a certain num-
ber of impulses will be given to the slide p,

each of which will move the wheel uone tooth. |

the drop-rod 20 and closes the lamp-circuit
through the posts 12. Simultaneously with

this movement the slide p is.drawn upward

3

| Assuming the box shown in the drawings to
‘be numbered 6, six of these impulses will
‘bring the cam-rib 17 (whose normal position
1s six teeth distant) in operative position un-
der the post 16, earried on the arm 15, secured
‘to the slide 0. At this point the keys ¢ and
d may be released, closing both cireuits ¢ and o
b, whereby the slide o is drawn .downward
and by means of the cam-rib thrown against
the end of the slide 19 inits downward move-.
‘ment,which movement of theslide 19 releases -

75

.

and the pawls v and w thrown out of engage--

‘ment with the teeth of the wheel «, the coiled -

spring « on the spindle of said wheel then

‘rotating the latter back again to the normal
‘position of rest against the stop v. Thelamp

of whatever box has been called will remain -
lighted by means of the released drop-rod 20

‘until the call is answered and the drop-rod
reset in its elevated position by whomsoever
‘has answered the call. - R
- This system is particularly adapted to the
operation of signal-boxes in use along the

00

line of an electrie road, because by the use of

the trolley-wire and rail the wiring for the:
system is made extremely simple, consisting ~

of two simple closed circuits ¢ and b. -

95

. Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

-ent of the United States, is—
- 1. A selective electrie signaling apparatus:

100

comprising a plurality of signaling mechan-

1sms, one for each station, two normally closed -

electrical circuits having independent oper-

ating means, magnet-actuated means asso-

105

ciated with each mechanism for operating

the same and the magnets of which are in-
cluded in one of the circuits, and separate

magnet-actuated means whose magnets are

‘1ncluded in the other of said circuits and
which are associated with each signaling

ITO

mechanism to permit and prevent the opera-

tion thereof. -

2. A selective electrie signalﬂingapparatﬁs .

comprising a plurality of signaling mechan-
Isms for the several stations and each inclnd-

independent operating means, magnet-actu-

ated means controllable from one of sald eir-
cults for operating the signaling mechanism

ing a signal and a signal-controlling device,
two normally closed electrical cirenits having

115

1zo

and also the signal of each mechanism, and.
Separate means controllable from the other of N

sald eircuits for maintaining thesignal of any
station in action after the closing of the first-

named circuit.

3. A selective electric signaling apparatus.
comprising a plurality of signaling mechan:-
-1sms for the several circuits, each inecluding
a signal and a signal-eontrolling device, op-
erating means forselectively exposing the sig-

125

nal of any one of the mechanisms, said oper- -

ating means including two normally closed

electrical cireuits, and actuating-magnets in- s

130




cluded in series in said eircuits, and operative
connections between the magnets and the
mechanismsarranged, npon deénergization ot
the magnets of one of the circuits, to bring all
of the mechanisms into a position to be select-
ively operated by the opening and closing of

- the other circuit.

10
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4. A selective electric signaling apparatus
comprising a plurality of signaling mechan-
isms for the several stations, each including
a signal-lamp and a signal-controlling device
having a normally open electrical circuit, two
normally closed electrical circuits, and sepa-
rate magnet - actuated devices included 1n
each closed circuit and controllable thereby,
said magnet - actuated devices com prising
means for operatingthesignaling mechanisms
to expose the lamps of all of the mechanisms,
and also to maintain the activity of any one
of said lamps selectively. |

5. A selective electric signaling apparatus
comprising a plurality of signaling mechan-
isms for the several stations each including
a signal-lamp and a signal-controlling device
having a normally open electrical circuit, two
normally closed electrical circunits having in-
dependentoperating means, magnet-actuated

‘means controllable from one ot the circuits

for effecting the lighting and extinguishing
of the lamp of each mechanism a predeter-
mined number of times, and magnet-actuated

‘means controllable from the other closed cir-

 euits for maintaining the activity of any one

35

of the lamps selectively after the lighting
thereof by the first-named circuit.
6. A selective electric signaling apparatus

798,544

comprising a plurality of signaling mechan-
isms for the several stations, each including
a signal-lampand a signal-controlling device,
two normally elosed electrical circuits hav-
ing independent operating means, magnet-
acetuated means controllable from one of the
circuits for operating each mechanism, sepa-
rate magnet - actnated means controilable
from the other circuit to permit and prevent
the operation of each signaling mechanism,
both of said magnet-actuated means inelud-
ing devices for opening and closing the sig-
nai-cireuits, and one of said magnet-actuated
means also being operatively related to sald

signal-controlling device for holding any oune

of the lamps exposed selectively.

7 Incombination with the trolley-wire and
rail of an electric-car system, of a selective
electricsignaling apparatus comprising a pla-
rality of signaling mechanisms for the sev-
eral stations, each including a signal and a
signal-controlling device having a normally
open cireuit including the trolley-wire and
rail, two nornially closed electric circuits hav-
ing independent operating means and also
including the trolley-wire and rall, means as-
sociated with each mechanism for operating
the same and controllable from one of said
closed cireunits, and separate means control-
lable by the other of said closed circuits to
permit and prevent the operation thereof.

GEORGE E. CLARK.

Witnesses:
W, H. CHAPIN,
K. I. CLEMONS.
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