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The Schedule referred to in these Letters Patent and maidng part of the same,

To all whom & may concern :

Be it known that I, Joux N. GAMEWELL, of Hack-
ensack, county of Bel gen, State of New Jersey, have
mvented a new and useful Improvement in Aufo-
matic Signal-Boxes for Electro-Magnetic Fire-Alarm
Telegraphs, of which the follmvmg is a specification,
reference - being had to the accompanying drawing
- forming part of the same.

Itigure 1 is a front elevation of a mgml-—box Con-
taining my improvement.

Figure 2 is a side elevation of the same box.

Flgute 3 is a perspective view of the same box.

In order that the nature of my improvement may

be the more readily understood, before describing ‘it
T will refer to the construction and operation of the
signal-bex and fire-alarm telegraph commonly in use.
The fire - alarm telegraph originated by Messrs.,
Farmer and Channing, “of Masaaohusetta now com-
monly in use in this country, consists of a number of
telegr aph stations located at suitable distances apart
w1th1u cities or villages, at points from which 1t may
‘be thought advisable to give alarms of fire, all these
stations belng e]wtro-telewna,phma,]lv connected with
a central station, or with each other, or both. |

At each of the several stations within the electrie
circuit is placed what is called a signal-box, a piece
of mechanism that is set in motlon by a lever or
crank, which winds up a spring or weight, the reac-
tion of which causes a movement of the meclmmsm
that antomatically breaks and closes the electric cir-
cuit at stated intervals and a given number of times.

Within the electric cireuit are also placed a numn-
ber of alarm-sounders, so constructed and connected
with the electric eircuit that the breaking of the cir-
cuit causes a bell or gong to be struck and thus an
alarm to be given.

The alarm-sounders consist of an electro-magnes
forming part of the circuit with its armature, and a
gong or bell so connected with the armature of the
magnet that when the circuit is broken and the ar-
mature is the:eby released from the magnet, its move-
ment will set in motion mechanisin tlmt will strike a
2 blow upon the gong or bell.
~ The ﬂpemtmn, thewﬁ}re, of the signal-box is by
breaking and closing the cireuit to give an audible
signal upon the alar m-sounders. -

"Phis system is operated with a closed circait—that
is, the mechanism of the signal-boxes and the wires
ut the circuit are.so constr ucteu and arranged that the
circuit is always closed, all the magnets in the ecircuit
being thereby, of d‘mhe charged, and having their

when, of course, all the magnets will be discharged,

causing alarms to be struck upon all the alarm-gongs

or bells connected with them.

Now, it is evident that.in the system arlanged as
above described the signal-boxes are liable to inter-
fere with each other and cause confusion in the giv-
ing of signals. Much difficulty has been, in fact, prac-
tmtlly experienced on this account.

It at any time only a single signal-box is put in

‘motion a regular and orderly signal will be given;
but when two or mocre signal- boxes are set in mofion

siimultaneously, or if, while one is giving a signal, an-
other is set in mc}tmn, there must neces:a;rﬂv oeeur &
confused mingling of the signals throughout the en-
fire eireuit, thus tending to mislead and bewilder, in-
stead of giving definite Tnformation.

The ob,]ect of my invention is to obviate this diffi-
culty, insuring the orderly giving of signals by pre-
venting the 1nte:f’ennﬂ' of any signal-box with—any
other in the circuit.

The method in which I accomplish this result I will
proceed fully to describe. - |

The general mechanism of the signal-box shown in
the d:a,wmrr it is not necessary to. describe particu-
larly, the same being well known and in extensive
use.

The special devices comprising my 1mprovements
will be found, first, in the novel construction and op-
erition of the break-circuit wheel; and second, in the
combination with the armature- of the mafrnet and
the winding-lever or erank of the signal-box “of  de-
vice nhereby the armature is, by the movement of

| the lever, locked in the posﬂsmu it oceupies when at-
tracted  to the magnet, if, at the moment when t]e

lever is moved, the circuib is closed ; and whereby 16
is locked a,way from the magnet if at the moment
when the lever is moved the circuit is broken, the
wires of the circuit being so arranged that when the

armature is attracted to the-maguet the electric cur-

rent; passes necessarily over the break-circuit wheel ;
but when the armature is releaged from the magnet
thie electrie current is transmitted by a shorter route,
catting the break-cir cuit wheel out of the cireunit.

All the circuit - breakers connected with signal-
boxes within my koowledge hitherto employed have
been so constructed as when used in what is called
thie closed circuit to maintain the circuit- constantly
closed, exeept when mo mentarily broken for the pur-

' pose of giving a signal, or when used in what is called

the open circuit to maintain the circuit constantly
open, except when momentarily closed for the purpose

zet'.pu,tw ¢ ar rmtme%\lmwn toward them and there | of giving a signal.

held, exeept at the instant when, by the operation of ¢

some oue of the signal-boxes, the circuit is broken,

- My circuit-break wheel is so constructed and ar-
mnued in the circuit that when standing at rest the




 circuit is GlOSeﬂ_;;g_bﬁt the moment it starts to revolve

- - the circuit is broken, thereby giving a signal, and re-
- mains broken until an instant before another.si

ier-signal
1s to be given, when it is closed and instantly broken

: - again to give the signal, and so on during the entire

revolution of the wheel, the circuit remaining open all’
- the time, except: momentarily, the instant before the
- glving of signal and when the wheel comes to a state
of rest, thus leaving the cireuit closed. |

A is the cireuit-wheel, made of metal, fixed upon a

shatt, by which it is connected with a train of wheels
‘and an escapement, and to which motion is commu-

- nicated by means of a main-spring, b, through another
~shaft, a, to which it is attached, and upon which is a |

_driving-wheel that gives motion to the train.

¢ is. a winding-lever fixed upon the shaft a. By ! the stations and signal-boxes in a city or town with

- pulling down this lever the spring is wound up and
- the frain of wheels put in motion. | -

- Upon the periphery of this break-circuit wheel, as

is shown in the drawing, are a number of teeth or
prominences corresponding to the number of signals
it 1s desired shall be given at each revolution of the

‘wheel. Upon the wheel represented are five of these
- teeth in one group, and three in another, designed to-

signal the number 53. T
. The wire formiug the circuit is severed, and the
- severed ends -are connected one with each of the two

2
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other screw-cup
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*- thumb-éSGrﬁWej ‘and the rod O zisift)ér‘ﬁced downward, i, .
the lug s, will press against the outside of the armand = EEREEES

lock and hold it ih contact with the end of the thumb-
screw, the armature, of course, being at the same mo-
ment thereby locked out of contact with the magnet.
Bat if the rod is forced downward while the armature
1s drawn toward the magnet, and the outer end of the

levere is-swung to the opposite side of the lug s, then

the armature will be locked to tlie magnet, and the
outer end of the lever e will be locked out of contact

with the thumb-serew 4, . _
t 18 & spiral spring on the rod C, acting to forf_ze' it

- downward..

D D" are screw-cups -fnr-rﬁing part. of the general
cireuit that runs through and electrically connects all-

each other and. with the battery.
From the screw-cap D a wire runs to-and forms th
colls of the magnet, thence back to the lower side of
the ring £. Hrom the opposite side of the said ring
the wire runs to one of the arms or springs, ¢, and

from the other spring ¢ down to and is connected

with one of the brackets g, and thence back to the
DI“ ‘ . . . | -
- Thus, as will be seen, while the.outer arm of the

lever ¢ is in confact with the end of the thumb-serew

J the break-circuit wheel is substantially cut out of -
“the circuit, the direct and shortest route for the elec-
| tric current being through the ring %, the thumb-serew

- metallic arms or spripgs ¢ ¢. These springs are in--
sulated and separated a little distance from each
other, and, therefore, in order to close the circuit it is

- Decessary to establish a connection between them.
- This is done across the face of the teeth upon the

circuit-wheel whenever they are brought in contact
with the teeth. | |
- T'he springs are secured in such

the circuit-wheel is at rest they will be in contact
~with the first tooth of the group, and as the wheel is
revolved they will successively come in contact with
‘and pass over the face of all the teeth upon the wheel,
but will touch the wheel at no other point; and it is

evident that the circuit will be broken, and will re-

main broken and opea duriny the eutire revolution of
the wheel, except during the momentary intervals
when the springs are in contact with the teeth. |

B B’ is an electro-magnet placed in the. circiit
formed by the wires n #' #” n” n". o

d i3 an armature, attached to an arm or lever, e,
that is pivoted and swings upon the shaft f held be-
‘tween the brackets g ¢'. | |

These brackets are connected by the cross-bar h.

A hole is made through the center of this cross-bar
into whieh is fixed a broad-headed pin, 4, made of
hard rubber, or some other substance that is a non-
conductor of electricity, constituting it an insulator.

Through this insulator passes the thumb-screw j,
upon which is placed a metallic ring, &,"and a jamb-
nut, L. - . :

The end of the thumb-screw extends a little way
through the cross-bar h, so that the outer end of the
arm ¢ may come in contact with it; when the armature
 swings away from the magnet. | -

m is a spiral spring which acts to draw the outer
end-of the arm e into contact with the end of the
thumb-screw. .
- Thering k is made part of the cireuit, the wires o’
n” being connected with it upon opposite sides, as
shown in the drawing. o | |

C is a rod held and arranged to slide vertically ap
-and down.in holes made in the ends of the brack-
etsgyg. |

At the top of this rod-is a hook, o, which projects
over the winding-lever «’, with which it.may engage.

Upon the back side of this rod is a wedge-shaped
~ lug or projection, s, so arranged with reference to the
end of the arm e, which is also made wedge-shaped,
that when the arm is in contact with the end of the

&. position that as |

i

| J, the arm e, the shaft f, the bracket g, and that por- o

tion of the wire »"” running from the said bracket to

the screw-cup D’. But when the arm ¢ is not in con-

tact with the thumb-screw 7 the circuit-wheel is neces- -

sarily in"and forms part of the circuit, the electric

current having to pass from the wire # to and through
the magnet-coils, thence over the wire »’ to the ring
k, thence over the wire n” to the spring ¢, thence
across’ the face -of the circnit-wheel to the spring ¢,
and thence back to the cup D, over the wire n” n™.

- The operation of a signal-box with the above-de-
scribed form of break-cirenit wheel and locking device
Is as follows, it being assumed that all the signal-boxes
in the circuit are similarly constructed and arranged:

Suppose all the boxes are at rest and in the posi-
tion shown in fig. 1. The circuit is now closed, and,
the armature being held in contact with the magnet,
the outer end of the arm e will be swung away from
contact wivh the thumb-screw j, and to the right of

| the lng s. |

The hook o resting upon the winding lever «, the
rod O is thereby held up so that the lug s is up out of
the way of the end of the arm e. - -

A signal is now to be given, and to that end the

| winding-lever « is depressed or pulled -downward,

winding up the mainspring, the recoil of which is to

set the break-cirenit wheelin motion. |

As the lever descends, and before the break-circuit
wheel is pub in motion, the rod C also descends, and,
the-lug s passing down on the inner or left side of the
onter end of the arm e, locks it in that position, so |
that, until the rod is again raised, the lever cannot
swing over into contact with the thumb-screw j, and
thus, during the entire revolving of the break-circuit
wheel in giving and repeating the signal, as well when
the circuit is broken as when closed, the break-cirenit
wheel will be locked in the circuit. As soon, however,
as the circuit-wheel begins to revolve the circuit will
be broken, and so remain, exeept momentarily, while
the springs are passing over the teeth on the periph-

ery of the wheel; and, of course, during all the time
that the circuit is broken the armature-levers in all

the other-signal-boxes in the ¢ircuit will be in contact
with the thumb-serews corresponding to 7 in this box,
and thereby their several break-circuit wheels will,
during the time, be out of the circuit.

Suppose, now, that while a signal is.being given by
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~ this box the attempt should be made to give a signal
- from any other in the circuit; it is plain that when
the winding-lever of such box is depressed the rod 0,

descending with it, will lock the armature-lever ¢ in
the position in which it is at the instant, and, as it is
certain to be in contact with the thumb-screw except
while the springs ¢ ¢’ are passing over the teeth of the

break-circuit wheel of this box, it is clear that unless

the winding-lever of the other box should be depressed
at the precise moment when the springs e ¢ are in
contact with one of the teeth on this wheel, not only
would no signal be given hy the other box, but its own
break-circuit wheel would be securel y locked out of the

‘cireuit, and so remain until the winding-lever should

return o its normal position, and, by raising the rod 0,
release the armature-lever; and so it is evident that
while a signal is being given by any box in the circuit
the chances are exceedingly small that it can be inter-
fered with by an attempt to signal from any other
box in the circuit, all derangement or confusion of sig-

- nals being thereby obviated.

The vast- importance and wvalue of such a result in
fire-alarm telegraphing will be readily appreciated by
all acquainted with the subject. -

L am aware that a patent was granted to James M.
Gardiner, as assignee of Moses G. Cram, December

28, 1869, for an improvement in signat-box mechanism

for fire-alarm telegraphs, in which there is deseribed
a rotary circuit-wheel operated by a spring or. weight,
and connected with the circuit by fingers resting on
the face of the wheel, which is made to break the cir-
cuit by means of notches or insulators in its periphery.

- I do not claim, broadly, such a circuit-whesl.

Mr. Cram’s wheel, referred to, keeps the circuit at
all times closed, both when at rest and when in motion,

113,649
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except momentarily when it breaks the circuit for the
purpose of giving a signal. By my modification the
circuit-wheel, as herein described, while it closes the
circuit when at rest, as soom as it is put in motion it

‘breaks the circuit and keeps it open until it has per-

formed an eatire revolution, except that it closes the
circuit for an instang preparatory to breaking it for the
purpose of giving a signal. o

What I claim, therefore, and desire to secure by
Letters Patent, ig— | | A

1. The circait-wheel A, as a pars of a signal-box
mechanism for fire-alarm telegraphs, so coustructed
and arranged that, while it closes the circuit when at
rest, when put in motion immediately breaks the
circuit and keeps it open during an entire revolution,
except for an instant before each signal, when it closes

the cireuit preparatory to breaking it for the purpose

of giving the signal, ali arranged and operating sub-
stantially as and for the purpose deseribed. ,

2. The construction and arrangement of the circuit-
wiresand locking devices herein described, whereby the
motion of the winding-lever a’ in winding up the motor
of the signal-box operates to lock the break-circuit
wheel A in the electric circuit if at the moment when
sald lever is moved the circuit is closed, and to lock
said break circuit wheel out of the electrie cireuit if
at the moment when said lever is moved the ecirenit
is open, all constructed and arranged as described and

shown, for the purpose specified, - . |
| | JOHN N. GAMEWELL.

Witnesses :
J. P. Frren,
Wu. C. REDDY.
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