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To all whom it may concern :

Be it known that I, EDWARD J. FROST, of
the city of Phll&delphla in the county of Phil-
adelphia and State of Pemlsvlvama have 1n-
vented certain new and useful Imprm ements
in Electrical Signal-Boxes; and I do hereby

~declare that the followmﬂ 18 a full, clear, |
and exact descuptwn theleof which will ena- -

ble others skilled in the art to which it per-

tains to make and use the same, reference be-

ing had to the accompanying drawing, and to

the letters of reference marked there eon which |

form a part of this specification. .

The object of my. invention is to furnish a

box certain and reliable in its operations, and
capable only of being used when the line 1S
in: such condltwn——-@ ¢., 1ot 1n use by others
than the one wishing to use a certain box—
that its use will Jead to no confusion ; and to
this end. it counsists in those devices and com-

‘binations hereinafter fully set forth and

claimed.

In order that those skllled in the art: may
be enabled to make and use my invention, [
will describe the same in detail, reference be-
ing had to the accompanying: drawmgs, form-

ing part of this specification, in which—

Figure 1 is a plan view. Iig. 2 is

tails.

a is the main driving-shaft, to which i is at-
tached the master-wheel A, a 'drivi Ing-spring,
(not necessary fo be shown here,) a-pawl and

~ ratehet, ¢ ¢/, and a crank and handle, B, all

of orqury construotwu, and operating a
train of gearing, C C/, in the usual manner.
The train is provided with an. anchor and es-
cape-wheel, C” C’”’, or equivalent devices, for
regulating its movements. One of the Wheels
C of the train is arranged so as to form, of it-

- self, the circuit; makel and breaker fOl con-

trollmg the circuit to give a signal. '‘As shown

in- Fig., 4, this wheel is. composed. of two

hftlves ¢ and d, united, ¢ being made of hard
rubber or other msulatmg material, and d- of
metal. A part of the teeth of d is Lut away,
so that the metal portion of d shall not at all

times engage with the metal wheel ¢/, but

shall only engage theremth at the times nec-

-ence of signals.

| essary to completfe the circuit for swndmg the

signal.

By this constriiction I am enabled to dis-
pense with the ordinary circuit-wheel and
spring and utilize one of the wheels of the

train therefor.

The wheel C is mounted on an insulated
bearing, and one end of the line-wire is put in
connection with the shaft of the wheel, the
other end being eonuected to the {frame off the_
machine.

1t is evident that the wheel need not neces-
saurlly be divided lengthwise, but that it may
be made of alternate conducting and non-con-
duecting portions, the teeth being cut acrcss
the entire width Of the face. |

Where several boxes of this general char-
acter and purpose are used upon one circuit
1t 18 desirable that there should be combined

therewith some means for preventing two or

more of them being unsed or turned in simul-
taneously, so that there may be no interfer-
This I accomplish in the fol-
lowing manner: Below the train of gearing is
Journaled a ratchet- wheel, D, provided with a

| spring, s, which holds it uﬂrmallv in the posi-
- | tion shown 1n Fig. 1, a pin, v, passing through
a side |
view, and Figs. 3, 4, and 5 are views of de-

the shaft p-of the wheel, limiting its motion
1 either direction by tflkmﬂ against the shaft
R. This wheel is furnished with a knob, I/,
for rotating it, and arm K projects from the
shaft. Normally this arm, as shown in Fig.
1, is in the path of the handle B of the alarm
or signal mechanism, the teeth on the ratchet-
wheel ¢ being so pr 0port10ned that the move-

wment. of the crank and handle B, before strik-

ing the arm E, will affect no wmdmo up of
the mechamsm This necessitates the_ re-

moval of the arm H. Ordinarily this would

be prevented by.the pawl on the end of the

armature-lever I‘ of the electro-magnet E M.

This lever is_pivoted on the block g, and 18

provided with adjusting-serews £/ for limiting

its motions. At the other extreme of the
shaft p of the arm K is a switeh-arm, G, nor-

mally resting upon a switch-button, 6, fwm. |

which a wire, 4, leads direct to bmdmg -post
4, so that uormall,} the electro-magnet B M is -

_shunted out of the circuit, the CII‘LLHt being




E

by’ post 1, wire 3, wheel C, fmme of instru-
ment, buttou 0, and wire 4 to post 4.

The position ‘of the teeth in wheel D, and of
the pawl, are so arranged in relation to each
other that the shaft.p may have normally a
slight motion, sufficient to carry the switch-
arm G from button 6, and so break the shunt-
circuit described. This first movement, then,
in attempting to move arm E out of the path
of winding-arm B, causes the circuit to be
- thrown through the magnet, via 1, 3, C, frame,
3, E M, to 2. Now, if the circuit be not in
use, but closed, (as it will be 1f unused,) the
magnet B M attracts its armature, and the
arm E may be removed entirely from the path
of B. In so moving it the switch-arm G has
been brought in contact with button 7, estab-
lishing a new shunt-¢ircuit via 1, 3, C, frame,
s, G, 7, 5, 2, again cutting out the ma,guet E
M and lessenmfr the resistance in the circuit.
The arm B may now be turned to wind the

spring, which, upon its recoil, gives motion to

the train and’ causes the desu'ed &gnal to be

transmitted.
1f, however, upon the first movement of

‘E and the consequent thlowmg of the ecir-
cmt through E M, the line be in use, and the

circuit mterrupted the magnet ¥ M will not
attract its armature; hence, the pawl will
- prevent the arm E from belng removed {from
the path of the arm B, this prevention lasting
during the continuance of such use of the
circuit, thus pleventmg any mterference of
'Slgllalb

~ 'When the cireuit is free for the user of any

box the arm E has been turned in the direc--

tion of the arrow, as before described, and

the switch-arm G has held contact with but-

ton 7 during the use of the box. It is neces-
sary, however, after the signal is sent, that
the parts should be restored to their normal
- position, This 1 accomplish as follows: [is
a latch, pivoted at I/ to a suitable base-plate.

Rising from [ is a rod, A, provided with a

spring, ¢, for holding 1t in one.normal posi-
tion. On the under face of wheel D is a pin,
n, in whose path lies the outer end of lateh {;

- hence, when wheel D 18 rotated 1n the direction

of the arrow, I'ig. 1, the pin » rides under and
elevates the latch I, the spring ¢ and rod I de-
pressing it immediately, thus preventing the
return of the wheel D until the lateh I be

lifted out of the path of n. At the upper end :

of rod %, and taking into a notch or perfora-
tion therein, 1s a pnoted arm, k, having
spring m f01 holdmg 1t 1n & normal posﬂswn
This arm k& lies in the path of a pin, b, pro-
jecting from shaft @ of crank or w mdmg ari
B. When, however, the shaft be rotated in
the dlrectlon of the arlow Fig. 3, in winding
up the box, the pin b takes upon and de-
presses arm k, so passing i, spring m imme-
diately restoring arm %. As the shaft andthe
~ arm B, by the action of the mainspring,

restored to their normal position, the pin b |

are

il
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takes undu:' and lifts the drm k, which cat-
ries with it the rod %, which, in turn, lifts
lateh [, allowing the wheel D to be restored
to 1its IlOI‘lIl“tl posmon by the action of its
spring s. -
It is ewdent where a box is provided with
a door, usually kept closed or locked, that the
devlce E E’ and attached parts may be ar-

ranged so that the arm E shall be in the

path of the key or other unlocking device.
When the devices are so arranged it will be
nnpossﬂ)le to open the door while the line 1is
in use.

It will be seen, flom the fmegomg descup
tion of my 1mproved box and its operation,
that great certainty of action is secured, and
the ends sought fully accomplished, and that
by only a mmnentary use of the electro-mag-

net, and a momentary increase of the reSISt
ance in the circuatt.

Having thus described my mventlon, what
I ¢laim, and desire to secure by Letters Patent
18—

1. The combma,tmn with the mgn&l mech
anism of a signal- box of a detent, a locking

mechanism, and one or more shunt -circuits,

the loclunw mechanism being brought into ac-
tion, WhE‘Il necessary, automatically, upon a
shunt circuit being broken by the attempted
removal of the detent substantially as -'md
for the purpose set forth

2. The combination, with the signal mech-
anism, of a locking mechanism controlled by
an electro-magnet, through which the circuit
is automatically thrown upon a detent being
removed from the winding mechanism.

3. The combination, with the wmdmg arm
of a signaling-train, of a detent, controlling

' in its movements the ecircuits of an electro-

inagnet operating a locking mechanism, sub-
stantially as and for the purpose set forth.,
- 4. The combination, with the detent and
the locking mechanism and thesignaling-train,
of an intermediate mechanism operated by
the signaling-train, and releasing the detent
for restoration to its normal position, substan-

| tially as and for the purposes set forth.

5. The locking mechanism, consisting of the
eombination of the ratchet-wheel D, arma-
ture-lever F, electro-magnet stop-pins » and r,
and spring .s, constructed substanthy as set
forth. |

0. The combination, with the ratchet-wheel
D armature-lever T, electlo magnet stop-pins
n and 7 , and spring s of arm L, Opemtllim as
a detent to bigndling meehanism and requir-

ing locking mechanism to be put in condition

for operation before the signaling-train can be
operated, substantially as and for the purpose |
set forth.

7. The combmatwn with an electro mag
net controlling lockmg mechanism, of the
shunt - circuits 4 and 5, controiled by detent
B, substantially as zmd for the purpose set -
forth., -
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8. The combination, with the detent, of the !

lateh I, rod A, arm %, and pin b, substantially
as and for the purpose set forth. |

J. In an automatic signal-box, a gear-wheel |

constructed of insulating and conducting por-
‘tions, so that, while acting as one wheel of a
train, it shall also act as a circuit-controller,
substantially as set forth.

|

In testimony that I claim the foregoing as
my own I affix my signature in presence of
Lwo witnesses,

EDWARD J. FROST: -

Witnesses . |
JAMES C. FAIRBAIRN,
JOSEPH LALLON.
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