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Specification forming part of Letters Patent No. 185,355, dated December 12, 1876 ; application filed
September 29, 1874,

To all whom it may concern :

Be it known that I, WILLIAM H., SAWYER,
of the city of New York, in the county and
State of New York, have invented certain
new and useful Improvements in Telegraph
Apparatus for Antomatic Signaling; and I do
hereby declare that the following is a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ing, which forms a part of this specification.

My invention relates to municipal and dis-
trict telegraphs in which signal boxes or sta-
tions are arranged in a closed electric circuit,
and provided with a circuit - breaking device
actuated by suitable mechanism, in such man-
ner that one or more arbitrary signals may

be transmitted to a central or main station’

whenever such mechanism is designedly set
in motion, as by a person desiring to transmit
a signal; and the present invention particu-
larly relates to the combination, with such sig-
nal-boxes and circuits, of means for automat-
ically transmittipg a signal when a circait is
undesignedly broken, as by a burglar enter-
ing a house, or by a fire breaking out, &c.

To this end my invention consists in those
novel features and combinations more partic-
ularly hereinafter described and claimed, ref-
erence being had to the accompanying sheet
of drawings, in which—

Figure 1 is a front elevation of a district
signal - box illustrating my invention, the
outer case thereof being shown in section.
Fig. 2 is an edge view of the circuit-breaking
wheel and its attachments. Iig. 3 is a de-
tached side view of a portion of the appara-
tus, and Fig. 4 is a diagram of the circuits of
the differential magnet.

A (see Fig.1) represents the metallic box or
case inclosing an ordinary signaling appara-
tus, such as is used for district telegraphs. C
is the circuit-breaking wheel, which is driven,
in the direction, shown by the arrow marked
thereon, by a coiled spring and clock-work,
which is shown as inclosed within a eylin-
drical case, B. A contact- spring, D, presses
against the periphery of the eircuit-wheel C
as it revolves, exeept where the latter is cut
away to formn circuit-breaking spaces,as shown
at ¢. 'When used for ordinary signaling the
cireuit-breaking wheel is held in check by the

pin ¢/, which is in contact with the check-rod
B, whieh latter is provided with a ring, B,
at its lower erid, by which to operate it.

Thus it will be understood that, ordinarily,
when the check-rod E is drawn down by means
of the ring E!, the pin ¢ will be released,
which will permit the ecircuit - wheel C to re-
volve in the direction of the said arrow marked
upon it. .

When the ring E! is released, the spiral
spring e raises the rod E again into the path
of the pin ¢/, and the circuit-wheel C is stopped
after having completed its revolution,

The electric circuit, which is a constantly-
closed ecircuit, enters by the screw-post ¥';
thence passes by the wire 1 to the contact-
points m m’, which are now supposed to be in
contact; thence, by wires 2 and 3, to the key
K; thence, by wire 4, to check rod E, pin ¢,
and circuit-wheel G, which latter is in electrical
connection with the outer case A, through
which the connection is formed with the screw-
post IV, and from thence the wire 5 goes to
the next station. By depressing the knob K/
the key K breaks the circuit, and the eurrent
is forced to pass from 3 through the helices of
the sounder S, and theunce, by wires 6 and 7
and contact - spring D, to the circuit-wheel C.
By thus diverting the circuit through the
sounder S it may be known before sending a
signal whether any other station is using the
line.

The hereinbefore-described apparatus is all
well known, and in itself forms no part of my
present invention.

I will now proceed to describe the antomatic
part of the apparatus and the arrangement
for operating it.

The automatic apparatus is released or con-
trolled by an armature, N, and detent J when-
ever the electro-inagnet M attracts the arma-
ture N. The magnet M is a differential mag-
net, and may be of any of the forms of differ-
ential magnets so well known in connection
with duplex telegraphy. For illustration, I
have shown that form in which two coils are
oppositely wound, side by side, on the same
core, so that their magnetic effects are neu-
tralized, and the core remains inactive. In
the diagram, Fig. 4, the coils are shown as
oppositely and concentrically wound. Oue of
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these coils is in a eircuit passing through the
points to be guarded, and containing fire and
burglar alarms, or: both, and any other de-
sired alarms, as designated by FA, BA, &ec.,

5 in the wires 12 12, Fig. 1.- The other. coil is
in & cireuit ‘containing a resistance, R, equal
to the resistance of the alarm-cireunit 12 12, so
as to insure an eqnal division of the: current

.- between the two cireuits.

f:0. - "While this style of magnet is shown, any of

the known forms of -differential magnets may

be used, and. there may be employed any of
the known methods used in duplex telegraphy
wherein the branches of an electric circuit are

(§~ so arranged in relation to an electro-magnet
that it remains inactive until the electrical
equilibrium of one of the branchesis disturbed.

A current coming in Ly the wire to post I,
supposing the contact m m’ to be broken, finds
4#two paths before it—onewie 12 FA BA and
-one. section of the magnet M to x, the other
through 9 aud the other section of the mag-
net: 100 B to a—Dboth of equal 'resistance.
Hence the current divides equally, and the

A coreof the magnet remains unaffected. If,
noy, however, the alarm-circnit be anywhere
broken, the whole current is: forced through
the cireuit last described, the ‘equilibrium: is
destroyed, the magnet becomes active, attracts

50its armature, and: starts the apparatus, -as

ereafter desecribed. - It will be also noticed
that if any attempt is made on the alarm-eir-
cuit which alters its resistance, the same re-
sult will follow.

3( In Fig. 1 the cheek-rod 1 is shown as: dis-
engaged from the pin ¢/ of the ordinary cir-
cuit-breaking wheel O, and my automatic ap-
paratus is adjusted in position for operating
upon breaking the alarm-circuit. In order to
accomplish this an additional check-lever, @&,
is provided, and it is pivoted at g, and armed
with a detent, ¢/, at its extremity. The check-
lever G is held up, so as to engage the pin ¢’ of
the circuit-wheel, by an upright rod, H, which
is, in its turn, supported by its lower extrem-
ity resting upon the shoulder of a detent, J,
which is suspended from the pivot j and held
in place by the spiral spring j. In order,
therefore, to connect the antomatic apparatus,
it is only necessary to lift up the rod H by
the handle H’, when the detent ¢’ will engage
with the pin ¢/, while at the same time the
shoulder of the detent J will slip under the
lower end of the rod H, and retain it in that
position. Wheu this has been done the check-
rod E is drawn down, and secured in that po-
sition by means of the stop E?, (shown in side
elevation in Fig. 3;) but the circuit-wheel O
is not released, it being now held by the de-
tent ¢’. By this operation, also, the route of
the electrie current through the apparatus is
changed, the contact between E and ¢/, and
also between m and m/, having been inter-
rupted, and a new one formed between the
contact-points e' and €%, the former of which
is in connection with the rod E and the latter
with the wire 8, The route of the main eir-

cuit may now be traced as follows: From the
screw-post F, by the routes before described,
to point x; thence by wire 3 to key K, and
wire-4 to check-rod K, as before; thence tak-
ing the mnew route, by contact-points e ¢,
wires 8 and -7, and contact-spring D, to cir-
cuit-wheel C, and thence to screw:post F, as
before.. . .

The alarm-circuit 12 inay be carried throungh
the building, as described, and provided with

~¢ircuit-breakers- attached: to: the doors, win-

dows,: skylights, or - other openings; so that
any attempt to enter them will: necessarily in-
terrupt or break thisalarm-circunit. The alarm-
circuit: may be provided with thermostats or
other suitable devices, so. arranged that any
unusual increase of temperature will likewise
cause the circuit to -be broken ;. or suitable de-
vices may be attached swhich will produce the
same effect upon.the bursting of a water-pipe.
Any other:desired attachment can be arranged
to act upon the wire 12, forming the-alarm-cir-
cuit.  The manner in which: the interruption
of this cirenit is made to transmit a signal or
alarm: will now be explained.

It will be understood that when the alarm-
circuit i3 -broken or .interrupted -in. any way
whatever the entire electric current travers-
ing the main wire will be forced to pass through
one of the helices of the electro-magnet M,
whiel is thus caused to attract ifs armature
N. The movement of the armature pushes
the detent J frow underthe rod H, which lat-
ter is instantly drawn down by 'the spiral
spring %, thereby releasing the eircuit-wheel
C, which begins to revolve by the action of
the clock-work. In order to distinguish the
signal thus automatically transmitted by
means of the breaking of the alarm-eircuit
from that given by simply pulling the rod E,
the mechanism is so arranged that the former
will be repeated a number of times before the
cireuit-wheel is checked in its revolution.

This I accomplish by the following device:
Upon the arbor of the circait-wheel O is fixed
a cylinder, L, which revolves with it, and has
a serew or worm, I, formed upon its surface,
as clearly shown in Fig. 2. A follower, P,is
mounted upon a curved arm, Q, which is rigidly
attached to the check-rod E. The follower is
made so as to turn upon its support at g, while
its free end p is pressed horizontally toward
the circuit-wheel C by means of the spiral
spring p’, but at the same time is prevented
from touching it by the stop ¢/. When, there-
fore, the check-rod E is drawn down and se-
cured by means of the stop E2 as hereinbe-
fore explained, the follower P is also brought
down, and its free end p engages with the
thread of the screw; consequently, when the
detent J is tripped by the action of the electro-
magnet M and the circuit-wheel C released,
the latter is permitted to revolve during the
length of time that the point p of the follower
P is traversing the said screw-thread, until,
after having made as many revolutions as
there are turns of the screw-thread ! around
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the cylinder L, the motion of the circuit-wheel
is arrested by the pin 7, which is set in the
path of the screw [, coming in contact with the
follower, and thus the further repetition of the
signal is prevented. Thus a signal which is
transmitted automatically is easily distin-
guished from one sent by a person pulling the
check-rod B, by the former being repeated a
specified number of times, previously decided
upon.

In order to remove the resistance of the
magnet M from the circuit when the antomatie
alarm is not intended to operate, an insulated
pin, A/, on the rod H presses the two contact-
points m and m’ together, short-circniting or
shunting the magnet M by the wires 1 and 2,
except when ‘the said rod is retained in an ele-
vated position by the detent J; but the latter
may be tripped when desired, without the aid
of the magnet, by pushing the pin n.

What 1 claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, with automatic signal-.

ing apparatus, substantially of the kind de-
scribed, of a differential magnet having one
coil'in a cirenit containing alarm apparatus,
and the other coil in a circuit containing are-
sistance, substantially as shown and described.

2. The eombination, with automatic signal-
ing apparatus, substantially such as described,
of a circuit divided at the locality to be sig-
naled from or guarded, one branch containing
the automatic alarm apparatus and one coil
of a differential imagnet, and the other a suit-
able resistance, substantially as shown and
deseribed. :

3. In a signal-box arranged to be manually
or automatically operated, the combination,
with the circuit-wheel and means for automat-
ically releasing the same, of a stop device,
substantially as shown, allowing a definite
number of rotations of the eircuit-wheel, so as
to distinguish between the ordinary and auto-
matic signals, substantially as set forth.

4. The combination of a circuit-breaking .

wheel, C, a magnet, M, and its armature N, a
stop, ¢/ ¢/, and an arresting device, P, where-
by the number of revolutions ot said eircuit-
breaking wheel may be regulated after it has
been released by the action of said magnet
upon its armature.’

5. The combination of the serew or worm I, ‘

provided with the stop r, the follower P p, the
slide or check rod E, stop ¢/, and circuit-break-
ing wheel G, substantially as specified.

6. The slide or cheek rod E, in combination
with the contact-points €' ¢?, shunt-circuit 3 4
8, and electro-magnet or sounder S, substan-
tially as specified.

7. The combination of the stop BE? with the
slide or check rod H of the signaling mechan-
ism.

8. The combination of the electro-magnet
M, detent J, rod H, contact-points m m/, and
shunt-circuit 1 2, substantially as specified.

WM. H. SAWYER.
Witnesses:

M. M. LIVINGSTON,
A. J. D LAcy.




