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" T6 all whom it ma 17 CONCETT, *

Be it known that I, FREDERICK W. COLE
of Newton, county of Middlesex, State of
Massachusetts haveinvented an Improvement
in Signal- Boxes of which the following de-
scrlpbmn, 11 connecbmn with the accompany-

~ ing drawings, is aspecification, like letters on
- the drawings representing like parts.
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My mventlon relating tosignal-boxes for firc-
alarm - telefrmph apparatus, consists, mainly,
in novel devices for efiecting non- 1nterfel ence

of the different boxes by prevenfing an alarm
from being transmitted from a second box
whileanalarm is going in from some otherbox.

The invention is embodied in a box resems-
bling in its construction and mode of operation
the bo‘z shown and described in Letters Pat-

_ ent No. 223,218, dated January 6, 1880, and
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that represented in Patent No. 232 343, dated
September 21, 1830. In the former patent
when a signal is being transmitted from any
given box the pulls.or starting levers of all

other boxes are mechanically rendered Inop--

- erative by the action of an electro magnet and
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polarized armatures therefor, which removes

an intermediate device from between the pull

or starting lever, and the detent or locking

lever .of the traln of wheel-work that actuates
the break-wheel, which intermediate device or
block is necessary in order to cause the starting:-
lever to engage and operate the detent- lever

"~ Thismode oi 0pera,t1nﬂ theintermediate device
- or block,that governsthe eﬁect of the starting-
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lever or the detent-lever, requires that the-

character of the current shall be different while

- a signal 18 bemg transmitted from what 1t 1s
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,when no signal is being transmitted.

In Patenb No. 232, 343 the pull 1s controlled

by a neutral electro magnet and armature,

which latter, when the cireuit is broken while
the box-door is open, falls out of the field of

the said magunet and blocks the pull or detent
~ lever of the tmm of wheel-work by mechani-
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cal devices differing considerably from those
previously mentioned.

The present invention is embodied in a S1g-
nal-box in which the action of thepull or Stal b-
ing lever on the detent or locking lever of the
train of wheel-work 1s controlled by an inter-
mediate devme or block similar to that re-

| ferred to in Patent No. 223,218, but in which ~

the movement of the said intermediate device

is controlled by a neutral electro-magnet, the
-armature of which 1s not, however, retracted

out of the field of the mo«net and the inven- e

‘tion consists, mainly, in “the combination of

these devices—namel y, the pull, the detent
lever, the intermediate device and its control-
ling electro-magnet and armatureg, with a lock-
ing dewce for said armature controlled by the 6o
d001 of the box in such.manner that if the cir-
cuit is broken when or immediately after the

door of the box is opened, as will take piace

if a signal is being transmitted from soine other
box, the said locking device will retain the j3s
armature of the magnet in its retracted posi-
tion, and will thus prevent it from moving
the intermediate device into-the position to

make the pull operative, which pull eannot

be operated until the box is elosed and again 7o
opened after the previous Swnal has been
wholly ecompleted. |

The invention also consists 1n other detatls
of construction, hereinafter pointed out, and
also in the combination, with the locking de- 45
vice before mentioned, of a shunt-eircutt; closer '
for the controlling- magneb operated either by

the said locking device itself or by the move-

ment of the box-door in such manner as to __
break the said shunt and energize the magnet, So
provided the circuit is closed before the Sdld |
locking device can act to retain the armature

in its retracted position.

Figure 1 is afront elevation of o mgnal-box,
embodying this invention, with the parts in 85
thepositionassumed if the box 1s opened when
a signal is being transmitted from any other
box on the same circuit; Fig. 2, a side eleva-
tion of the devices that control the starting of
the box-motor, on a larger scale than in Iig. go
1, and in the position assumed when the box-
door is closed; and Fig. 3, a plan view of the
devices shown in Fig. 9.

The mechanism of the signal- box compuses
a train of wheel-work, «a, actuated by a main g5
spring, «, and-adapted to rotate the break-
wheel b, which, in co-operation with a pair of
springs, ¢, alternately opens and closes the cir-
cuit 2 3 4 when the train or motor 18 in opera-
| tion, which parts may all be of any suitable 100




10

N

20

25

30

33

40

435

50

construction, beingshown as substantially hike | port #° for the rod .

that repvesented 1n Patent No. 223,218, before
referred to, the said train being controlled by
a detent or locking lever, d, whlch ¢ngages by
a notceh with a pin, d, on one of the wheels of

the train, which thel 1s permitted to make

one complete rotation if the saild lever is once
raised. The said detent 1s operated by a pull
or starting device, ¢, which, as best shown 1n
If1ig. 3, cannot engage directly with the said
detent d, but which may engage an intermedi-
ate pleee, shown as a Slldlllg ﬂmn'e or collar,
f, which may itself be moved mto position to
engage the starting-lever when the said collar

1S mised by the pull ¢, or may be moved {from-

position toengagethestarting-levere, asshown
in Ifigs. 1T and 3, in which case the said pull
may be operated without producing any effect
on the detent or locking lever d. This opera-
tion of the mtermedntc plece or sliding col-
lar, /, issubstantially the same as in Patent No.
223,218, before referred to, and, as in the said
patlent, the sald collar 1 is longitudinally niov-
able on a rod or stem, 77, connected with the
armature g of an electro-magnet, i; but the
armature ¢ 1s unlike that used in the Patent
No. 223,218, inasmuch as it is not polarized, but
is operated by the attraction of the magnet ¢
and the opposing action of a retractor by the
closing and breaking of the cirenit, and not by
reversal in polarity of the current, as in the
former patent. 1t results, from this difference
in construction, that unless 1n some way pre-
vented, the armature ¢ and connected collar f
would be vibrated back and forth at each open-
ing and closing of the circult while an alarm
was being transmitted from the same or any
other box on the circuit--an effect which does
not take place when the polarized armature is
used.

In order to prevent the armature g from be-
ing moved by the attraction of the magnet 7,

in case the box 1s opened for the purpose of

sending an alarm while another alarm is be-
ing transwitted from some other box on the
same circuit, the said armature and collar are,
in accordance with the present invention, pro-
vided with alocking device,shown asa pivoted
arm, I, (bestshownin IFig. 3,)which co-operates
Wlth finger or plQ]GCthll m from the arma-
ture ¢ 1n “sueh manner that when the said
locking device & 1s moved to the dotied-line
position, I'ig. 3, 1t holds the armature in its
retracted position. The locking device & is
norinally held 1n its full-line position, Fig, 3,

by a slide-rod, n, engaged and pressed inward

by a projection, %', on the door of the box,
(see Fig. 1,) and is acted upon by a spring, 7
tending to move the slide-rod outward, so as
to permit the locking-arm Z to be moved by a

~lighter spring, », from the full to the dotted

]1119 position, Fig. 3, the said arm X having a
forked portion, ?.-:’, that embraces a part of the
rod »n of reduced diameter and is held against
the shoulder formed by the part of larger di-
ameter by the spring »°, interposed between
the said fork %' and the gnide-piece or sup-
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when the box-door is open, the magnet 2 will
beenergized and the armature attracted, keep-
ing the collar /' in the position to engage the
detent d and operate the same when the pull ¢
is moved by the operator; and, with the arma-
ture in this position, the projection m will be
in the path of the locking-arm £, which, when
the slide-rod n 1s permitted Lo move ouim ard
by the action of the spring »’ upon the open-
ing of the box-door, will be held by the lighter
spring #* bearing against the side of the pro-

jection m, and will conscequently produce no

cifect on the armature, which will retain the
collar f In position to operate the detent. If, on
the other hand, a signal were being transmitted
from some other box on the line, the cireuit
would cither be broken at the moment that
the box-door was opened, or immediately after,
(as the periods of closure in transmitting N
signal are of very short duration,) and the

moment {hat the armature was retracted u pon
such breaking of the circuit the locking de-

vice & would be thrown by the spring 2° ’into
the dotted-line position, Fig. 3, thus holding
the armature away {from the 1)01(38 of the mag-

net and the collar /£ in such position that the

detent cannot be operated. This locking de-
vice k thus prevents the possibility of a per-
son starting the box during one of the mo-
mentary closures of the circuit that occur dur-
ing the transmission of a signal, and it i1s not
until the box-door has been closed, so as to dis-
engage the locking device © from the finger m,

If the circuit is.c]'osed'
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and the circuit elosed long enough to permit

the opening of the box and operation of the
starting-lever by the operator, that the box
under consideration can be set in operation—
conditions which cannot exist until the pre-
vious signal has been completed.

It will be understood that the mechanism

‘described, with the exception of the end of

the pull ¢, is behind a glass or other plate, o,
(see Fig. 2,) lmvmg an opening sufficient for
the pl‘Q]ECthH %’ to passthrough, but too small
to enable a person to tamper with the slide-
rod » and locking device &, actuated thereby.
It is preferable, though not necessary, to
combine with the deviees thus far described a
circuit-closer, p, (see I'ig. 3,) forming part of
a branch, 5 6, of low resistance around the

magnet 4, which circuit- closer is operated.

cither by the slide-rod » or by some projec-
tion on the door of the box other than the one
#” in such manner that the said cirenit-cioser

» will be opened betore the locking device %

reaches the projection m, so that if the cirenit
1s ab that time closed the magnet will be ener-
o1zed and the ceollar / moved into position to
0per‘1te the detent before 1t can be engaged by
the locking device £, and retained in the OSI-
tion to render the sald collar f inoperative.
It is obvious that the details of mechanical
construction may be widely varied without
departing from the invention, the main fea-
ture of which consists in the combination,

' with an clectro-magnet and its armature, of a
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device operdted by the latter to render the | electro-magnet and its armatare controlling 6o

or inoperative by the movement of the said
armature while in the field of its magnet, and
a locking device for retaining the said arma-
ture In 1)051131011 to make the box- -starting de-

vice inoperative after it has once been brought

to such position by the change in the circait
produced by thé transmission of another sig-
nal over the same circuit, and retain it so un-
til the said previous signal is completed. The

end of the locking device k is shown as 1n-
clined or cam-shaped, and it may act by its
pressure against the finger m to retract the ar-

mature of the magnet, if it is demagnetized
when thesaid ]QCk] ng device 18 bearing against

the said finger.

30

the magnet.

‘1t 18 preiel able, though not wbsolute]y CS-

‘sential, to provide a mechamcal device for re-
sbormﬂ the armature when the box-door is

elosed which will co-operate with the shant-

ing device p for the magnet, so as to mechan-

10&1]37 keep the qrmatme up to the poles of the
magnet when the latter is demagnetized by

fbemﬂ' shunted, and the shunting and restoring

devices areso ftrmn oed that theshunt i1s broken

Dbefore the restoring device permits the arma-
ture to move any considerable distance {rom
The armature-restoring device-
is shown in this instance as consisting of a fin-

ger or projection, », connected with the rod =,

. that operates the 10(*1{1110* device, and is 1tself
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operated by the box- door said finger being in-
clined or cam-shaped ;md engacing the blld
ing collar f, and thus acting on the_ armature
to move it up to the poles of the magnet as
the box-door is closed.

It is obvious that the herein- deSCl‘le‘fl lock-

ing device 18 equally apphcable to the arma-

ture of the magnet that controls.the operation

of the box by shuntl ng the break-wheel instead |
of rendering the pnllmechamcally inoperative,

such a box bemu' shown, for instance, in Let-

ters Patent No. 16a,118 dat_ed July 27, 137D,
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and the effect of such locking device will be
substantially the same as in the present ap-

‘plication—namely, to prevent the armature
from moving forward at each closure of the.

circuit during the transmission of the signal

if the box-door is open—and thus renmving_
the possibility of breaking in on a signal by

operating the pull of another box dumnrf one

~of the moment‘wy closures of said Swnal

S

I claim—

1. In a signal- box the combination of the
pull or startmﬂ dewce and detent or locking
device of the b1ef1L wheel motor, and an in-

termediate device controlling the.enwawemenb

of said starting and locking devices, with an

pull or starting device of the box operative | said intermediate device, and a locking de-
vice for said armature, substantially as and

for the purpose set forth.
2. The combination of an electro - magnet

and itsarmature, that controls by its position 65 .

the operation of the signal-box,with the lock-
ing device for said armature, and an actuating

‘device engaged and operated by the door of the
“box, whereby said locking device is removed

from co- operatlon with the armature when the

| box-door is closed and permitted to co-operate

therewith when the box-door is opened, sub-
stantially as described.
3. The combination of an electro- magnet;

and its armature for controlling the ol)erablon-
of the signal-box, and aleccking device for said

armature operated by the door of the box,with
a shunt or circult of low resistance around said

magnet, and a ¢ircuit-breaker therein operated |

by the door of the box which co-operates with
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the said circuit-breaker and lockmn‘ device, as

described,” whereby the circuit- bleaker is

opened befme the locking device comes into:

co-operation with the armature in the opening

of the box-door, substantially as and for the

purpose: deserlbed

4. The combination of the SDaItlllﬂ‘ device

and detent with an intermediate device by

which the former engages the latter, and an
electro-magnet and its armature operatively
connected with sald intermediate device, a

gpring-pressed locking device for sald arma-

ture, and a spring- pressed slide rod operated
by the door of the box and governing the said

locking device, sabstantially y as described.

5. The combination of an electro- magnet:

and its armature, that controls by its position
the operation of the signal-box,with a locking
device for the said armatare, and a restoring
device for said armature, both operated by the

| door of the box, Sllet’Llltld“ y as described.

6. The combination of an electro - magnet
and its armature, that controls by its pOSltIOIl
the operation of the signal-box,with a locking
device for said armature, a restoring device
for said armature, and a shant or circuit of
low resistance around the said magnet, and a

circuit-breaker therein, and a movable door.

for the box that operates the said eircuit-
breaker and armature locking and restoring
devices, substantially as descrlbed

In tebtmlony whereof I have signed my name

to this specification in the presence of two
subseribing witnesses.
— _ FREDERICK W. COLE
VVitnesses: -
Jos. P. LIVERMORE,
JAS. J. MALONEY.
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