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To all whom it may concern :

| actuated by the cbrresponding signaling de-

Be it known that I, ROBERT CARTER, a citi- | vice whenever a current is transmitted from
zen. of the United States, and a resident of | the central office to automatically break said
the city, county, and State of New York, have | earth-connection. By this arrangement cur- 535

¢ invented certain new and useful Improve- | rents may be sent from thecentral office which
ments in Circuits for Fire-Alarm Telegraphs, | will operate each of the boxes of the seriesin
of whieh the following is a specification. | succession. The circuit, when first closed, ex-
. "My invention relates to certain improve- | tends from thebattery through the transmitter
ments in the organization of electric circuits | and the two line-wires, passing also through 6o
1o for signaling apparatus, and is especially | the signaling apparatus and ground-wire at
adapted to circuits employed for the trans- | each of the extreme stations of the series.
‘mission of signals from a central station to a | The ground-connection at the first'station will
namber of sub-stations, technically known as | thereupon be broken by the operation of the
“alarm” or¢‘gong” circuits—such,forexample, | signaling mechanism and the current trans- 65
1z as those employed for sending out a fire-alarm | mitted . throungh the connecting-wire to-the
from the central office to the different engine- | second station and the ground-wire at that
- houses in a district. - - | station. In like manner a current may be
" In consequence of theliability of telegraph- | transmitted through and caused to neces-
lines to derangement and interruption from | sarily operate any desired number of signal- 72
20 various causes, it has heretofore been custom- | stations connected in series. Since a current
~ ary to include the signal-boxes in a closed cir- | is transmitted simultaneously to each end of
cuit traversed by a constant current, and to | the series of stations, the signals will be op-
make use of a return-wire to the battery, in- | erated in a succession from each end until all
| stead of depending upon the earth to complete { have been actuated and their ground-con- 75
2z the cirenit. If the line should then be inter- | nections broken. If therefore, the line upon
rupted at any point, the circnit may be tem- | either side of the series be broken, the current
porarily completed by connecting the wires on | will be transmitted through all of the signal-
either side of the break with the earth. This | stations in succession from the opposite end
organization in such cases involves the loss of | of the series, and if the line connecting any o
30 considerable time incident to locating tthe | two sub-stations be disconnected the appa-.
break and making the necessary circunit-con- | ratus on each side of the break will be op-
nections, during which the circuit remains | erated by a current passing through the line-
wholly inoperative. ' _ wire connected with that side.
- The object of my invention is to so arrange In the accompanying drawings, Figurel rep- 85
3¢ the line and its connections that a circuit may | resents an organization of circuits and signal-
at any time be automatically completed from | ing mechanism embodyingmy invention asap-
~ the central office through each station and a | plied to a fire-alarm system for striking the
signal transmitted, even when an interruption | gongs of several engine-houses by means of a-
exists at some particular point in the line. | currenttransmitted from a central office. - Kig. go

40 .

To this end myinvention consists in the com.-
bination of a battery located at the central

station, having one of its poles connected with
the earth and the other with transmitting
‘mechanism, two line-wires connecting said de-
vice with the respective extreme terminals of
‘a series of signal devices, which series are

located at sub-stations and are in electrical
connection with each other and normally in

 econneetion with the earth,and acircuit-breaker

5o

interposed in- the circuit of each earth-con-

2 represents certain details of construction of
the apparatus, and Fig. 3 a method of apply-
ing a shunt-circnit to the receiving mechan-
ism.

- Referring to FKig. '1, A represents a battery
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located at the central office, one pole of which

is connected with the earth by a wire, 12, and
the opposite pole by a wire, 1, with a revolv-
ing shaft, C, upon which is mounted a circuit-

breaking wheel, B, for transmitting signals.
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The periphery of the wheel B is provided with

nection, so arranged as to be automatically | any desired combination of circuit-closing pro-




jections and intervening spaces, constructed

10O

5

- sub-stations, as at stations 1,2, and 3. These |

29

‘the contact-springs b and ¥, respectively, by

2

one of the coils upon each electro-magnet, and | to be broken.
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loop d between the two coils of the electro- | all be disconnected and the currents cease to

nection with the earth through an automatic | haveeach completed onerevolution the ground-
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projects a stop, ¢/, electrically connected with |

40

g'yand thus arrest the movement of the circnit-:
-wheel 4 when the electro-magnet D.is not ex-{
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wire4. Wheneverthearmature D’is attracted

~.the stop g’ by the arm d’, which is attached to
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scribes one entire revolution one . projection
~only of the former shall have passed under the
-circuit-closing springs b and ¥, |

In a well-known manner. A non-conducting
section, ¢, is inserted at one point in the pe-
riphery of the wheel B, against which, when
the circuit-wheel is in its normal position of
rest, two circuit-closing metallic springs, b ¥/,
are pressed. As the wheel B rotates these
springs make simultaneous contact with the
successivemetallie projectionsupon its periph--
ery, thus completing a circunit from one pole of
the battery A to each of the line-wires 2 and
11, which are respectively in electrical connec-
tion with said springs.

D, B, and F represent sunitable electro mag-
nets, which are employed for actuating a bell
or other acoustic signal at each of a series of

electro-maguets are electrically connected to-
gether in series by the wires 5 and 8, and the
first and last of the series are connected with

means of the wires 2and 11. The magnets D,
B, and F are preferably constructed, as repre-
sented 1n Iig. 2, with two independent coils
upon each, which are so wound that a positive
current from the line-wire 2 or from the line-
wire: 11 and connecting-wire 5 will traverse

will prodace like magnetie polarityin the core '

in either case. A wire, 3, is attached to the!
magnet D, and is normally in electrical con-

circuit-closer, G. This circenit-closer consists
of a-metallic disk or wheel, 2, mounted upon a
revolving shaft, 4/, from the face of which disk :

the earth through the axis A’ and wire 4.

aweight or spring is attached to the shaft A’ ,
which tends to move it in the direction indi-
cated by the arrow. A hooked arm or detent,
g, 1s constructed to normally engage the sto

cited. Thedetentand stop also serve the pur-;
pose of a circuit-closer for completing the cir- .\
cult between the loop d and the earth throu oh il
the wire 3, arm d’, to which said wire is at-’
tached, detent ¢, stop ¢/, disk %, axis I/, and

by the magnet D the detent ¢ is raised from

and moved by the armature.. The stop g’ is
thus released, and at the same time breaks the
earth-circuit and allows the wheel % to perform
onerevolution. Themechanism which propels
the respective circnit-closers B and G is pref-
erably so regulated that while the latter de-

]

‘The arrangement of circuits and mechanism

at each of the remaining sub-stations is simi- !

| to each of the signal-boxes.
p:|-the line 5, connecting the stations 1 and 2, be
-broken, a current from the line 2 would actuate
‘the signal at station 1, and a current from the
line 11 would operate the signals at stations 3

lar to that just described. It is evident that |
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| any desired number of similar signal-stations

may be included in the series.

The operation of transmitting a signal is as
follows: When the circunit-closer B is caused
to rotate in the direction indicated by the ar-
row,thespringsband i’ are broughtintocontact
with the projections upon its periphery, thus
sending similar electric currents upon the wires
2 and 11 to theelectro-magnets D and I at the
stations 1 and 3. Theoperation at both of these
stations being the same, it will be necessary to
describe only one. The carrent from the wire 2
passes through one division of the coils of mag-
net D to the loop d, thence through the wire 3,
circuit-closer G, and wire 4 to the earth, The
electro-magnet D is caused by the current tra-
versing its coils to attractits armature D/, thus
sounding one blow by the signaling mechanism,
andatthesametimereleasingthecircuit-break-
er G- and disconnecting the earth-wire. The
current will then- reach the earth Ly passing
through both coils of the magnet D, the wire
5, one coil of the magnet E, wire 6, circuit-
closer H, and wire 7, actuating the signal at

| that station. Meanwhile the current through
| the wire 11 will have caused a signal to be

given at station 3 and its ground-connection
When the current has passed

| through all the stations and caused a signal to

be given at each, the ground-connections will
flow. When the circunit-breakers G, H, and I

circuits will be again closed and a second cur-

rent may be sent from the circuit-closer B, 1In
this manner any desired number of blows may
| be struck in sucecession or at proper intervals

| | nponthesignal-bellsat theseveral sub-stations.
“..A suaitable system of clock-work driven by

70

75

0

go

100

It will now be readily understood that ifany

one of the connecting-lines be broken at any

point a s’gnal may benevertheless transmitted

and 2. o, also, if the line 2 bedisconnected, a
current upon theline1l would operate all of the
signal-boxes in succession
tion 3. | |

By referring to Fig. 2 it will be observed

.that a current transmitted from the line 2is at

first sent through one coil upon each core of
the electro-magnet, inducing magnetism of op-
posite polarity in each of the cores and passing
by the point d through the line 3 to the earth.

The earth-connection being immediately bro-

ken by the movement of the armature D/, the
current will then be forced to traverse the re-
maining coils of the magnet D and to reach
the earth by way of the next station. The mag-
netism induced in each of the cores by the cur-
rent traversing the first-mentioned coils will
now be neutralized by the same current trav-
ersing the remaining coils in the opposite di-

, beginning at sta-
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rection, thus allowing the armature to return
to its normal position aund the detent g to fall
into a position for engaging the stop ¢’ when
the circuit-wheel shall have completed its revs
olution.

If a large number of boxes are connected 1n
series, some inconvenience may arise from the
increase of the resistance offered by the suec-
cessive electro-magnets, since the current must
traverse all the coils of the first magnet to
reach the second station, the coils of the first
and second magnets to reach the third, and so
on, This difficnlty may be overcome by ap-
plying a shunt-circuit to the magnet and bring-
ing it into action after thesignal ateach station
has been given. One method of applying such
a circuit is shownin Fig. 3. 1n this figure, K
represents a circuit-closer mounted upon the
same shaft, A/, withsthe cireuit-closer G’, but in-
sulated therefrom. Two contact: sprmgs, land
!, normally rest against an insulated section,

‘k, of the periphery of the wheel K. To the

spring [ is attached a wire, 13, conneeting with
the line-wire 22, and to the spring I’ is attached
a wire, 14, connecting with the wire 5%, thus
forming a normally-open shunt-circuit around
the magnet D. When by the revolution of
the circuit-closer G’ the ground-connection at
that station becomes broken the shunt-circuit
around the magnet D will be completed through

- the wires 13 and 14 by means of the springs [
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and !/, which are then brought into contact
with the metallic periphery of the wheel K.
In this manner the electro-magnet at each sta-
tion will be cut ont of circuit after the opera-

tion of the signal at that station and the line

resistance will not be perceptibly increased.
I do not wish to confine myself to the use of
the double-wound or differential electro-mag-
net described with reference to Fig. 2 for actu-
ating the signals, as it is evident thatan elec-
tro-magnet of the ordinary construction may
be substituted by employing only one coil for
actuating the armature-lever and by sending
the current throngh both coils to the second
station.
- Iclaim as my invention—

e e

helices of said magnet and normally connected

1. The combination, substantially as herein-
before set forth, of a batterv one pole of which
1S electmc‘tlly counectbd with the earth, mech-
anism for transmitting electrical lmpulbes
from the opposite pole of said battery to the
terminals of a system of signal - boxes con-
nected together in series, a ground-connection
for each of said signal-boxes, and mechanism,
substantially such as descrlbed for automati-
cally breaking the earth- connectlon of each
signal-box 1n succession upon the operation of
the same commencing at either or both ends
of the system.

‘2, The combination, substantially as herein-
before set forth, of an electro-magnet for op-
erating a signal, a conductor attached to an
intermediate pointin the wire constituting the

5O
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with the earth, and a cireuit-breaker for auto-
matically severing such connection npon the
operation of the signaling mechanism.

3. The combination, substantially as herein-
before set forth, of two or more electro-mag-
nets for operating an equal number of signals
electrically connected with each otherin series,
an earth-connection from the central point of
the wire constituting the helices of each of said
magnets, and automatic mechanism for break- 7«
ing sald earth-connections successively upon
the operation of the corresponding signal.

4. The combination, substantially as herein-
before set forth, of a series of electro-magnets
included in the same circuit, a normally-open
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chunt-circuit around each of said electro-mag-

nets, an earth-connection for each of said mag-
nets, and mechanism for autowatically break-
ing sald earth-connection and closing said
shunt-circuit upon the magnetization of said
electro-magnet.

In testimony whereof I have hereunto sub-
scribed my name t]llS 13th day ot November,

A, D, 1881.
ROBERT CARTER,

Witnesses
~ MiLLER C. EARL,
CHARLES A. TERRY.,.
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