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SIGNALING . SYSTEM,
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Application filed Cctober 20, 19ig,

7o all whom it may concern.:

Be it known that I, Ricmarp M. Hopxins,

a citizen of the United States of America,
and a resident of New York, county of N.ew
York, and State of New York, have in-
vented certain new and useful Improve-
ments in Signaling Systems, of which the
following is a specification. '

My invention relates generally to signal-
ing systems, and particularly to systems
whereini one or more call boxes, thermo-
stats, burglar alarms, or other transmitting
devices are to cause the operation of mgngl
giving devices; and in its particular appli-
cation herein principally described, my in-
vention comprises an improvement upon,

and addition to, a system set forth in the _

companion application of Joseph F. D.
Hoge, Serial No, 124,459, now Patent No.
1236434, dated August 14, 1917.

The said Hoge system, the circuits of

which are illustrated herein, is particularly

iitended for a fire alarm system to be used
in large stores, warehouses, étc., where, in
the event of a fire, alarins are to be soundsd

at a large number of different points. The

said Hoge system provides a plurality of
circuits containing alarm giving devices,
which circuits are normally in series rela-
tion, in order that they may be under test
normally, means being provided, however,
for switching such circuits, automatically,
into multiple relation with the source of
current supply, so that derangement of one
such circuit shall not prevent operation of
the other circuits, and so that there shall be
ample current in each circuit for the opera-
tion of the alarm giving devices thereof.
According to the said Hoge system there is
also provided a transmitter circuit, wherein
is located one or more transmitters, automatic
or. otherwise, and when one of these trans-
mitters operates the signal giving devices
referred to are caused to operate. As will
appear hereafter, this transmitter circuit is
also normally under test.

In case of trouble developing in the trans-
mitter circuit, for example, in the event of
a break or ground in that circuit, or in event
that the current supplied to that circuit falls

. below some predeterniined value, the various

b6

alarm giving devices, as well as a certain
trouble indicating device, will all operate;
but under such circumstances there is no

hecessity for continued operation of the

* Specification of Letters Patent,

‘fore mentioned. T desi

Patented Aug. 17, 1920,
Serial o, 126,649,

alarm giving devices.
tion, therefore, comprises means whereby,
In the event of trouble developing in the
transmitter circuit, after g predetermined
interval of time the operation of the alarm
giving devices is stopped, without, however,
stopping the operation of the trouble signal
device, and whereby cireuit conditions in
the clreults other than the transmitter cir-
cuit in which the trouple developed, and in
the trouble signal circuit, are then restored
to normal. ‘

. The objects of my invention are to avoid
continued operation of the ajarm giving de-
vices, due to trouble developed in the trans-
mitter circuit, without discontinuing the
operation of the trouble signal; to auto-
matically restore to normal condition, after
a predetermined interval of time, the cir-
cutts of the system, other than the transmit-
ter circuit in which the trouble developed,
and the trouble signal circuit; and to ac-
complish the above objects in a’'simple man-
ner ard by reliable and relatively inexpen-
sive means.
. T will now proceed to describe my inven-
tion with reference to the accompanying
drawings, and will then point out the novel
features in claims. In said drawings:

Figure 1 shows, diagrammatically, an ar-
rangement of circuits and apparatus em-
bodying the said Hoge invention, with cir-
cuits and - apparatus embodying my inven-
tion added thereto; the break wheel and
contact pen of the relay H being omitted to
avold confusion of illustration.

Fig. 2 is a fragmentary diagram, on a
larger scale, showing means for transmit-
ting a signal to a central station in the event
of trouble occurring in the transmitter cir-
cuit. ' ‘

Referring first to F° ig. 1: V and G desig-
nate, respectively, incoming and outgoing
current leads, of which G may be under-
stood to be grounded and V may be under-
stood to contain a grounded battery &, and
A a multiple-contact relay which effects the
switching from series to multiple, as be-
ates a transmitter
designate respec-
alarm giving de-

My present inven-

ciccuit and F?, F? and F@
tively three circuits for

‘vices, which devices are designated by

character F. B designates a trouble-cir.
cuit relay. . A
The transmitter circuit T starts from
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current supply conductor V, and includes a

resistance R® and a suitable number of
transmitters T2 These transmitters may
be of any suitable type. Conveniently, they
may be ordinarily hand-operated call boxes,
connected in series in the
ranged when operated to successively open
and close cir-uit T so as to send a definite
signal, but they may also be automatically
roleased or sutomatically operated trans-
mitters of well known type, for example,
transmitters which are thermostaticall

controlled or _thermostatically operated.

"'The particular type of  transmitter em-

ployed is unimportant, so far as my pres-
ent invention is concerned. :

The alerm giving devices
any suitable type; conveniently, they may
be electric bells, as indicated diagrammati-
cally ; but they may also be electric whistles,
or buzzers, or any other devices suitable for
giving signals, either visual or audible:

The transmitter circuit T, besides in-
cluding the transmitters T%, as above stated,
includes the magnet of the switching relay
A, preferably located on the incoming side
of the cirenit T. The normal or test circuit
for the alarm giving circuits F*, F* and Fe,
is as follows:, .

Trom current supply conductor V through.

resistances R?, and R4, to one’side of circuit
F'; and through that circuit F* and circuit
T in series, to resistance R®, thence through
resistance R®, through circuit F* and thence
through the magnet of relay B and resist-
ance R to the other current supply con-
ductor G. Between resistances
there is a current tap leading to back contact
A* of relay A. Between circuits F* and F?
there is 2 current tap leading to back con-
tact A® of relay A. Between resistances Re
and R° {and fherefore between circuits F?
there is a current tap leading to
contact A%; and from the return

relay back
cireuit F® there is a current tap

gide of the

_ leading to relay back contact At. The arma-

50

ture contacts ¢* and o? are connected to cur-
rent supply conductor V, and the armature
contacts ¢° and @' are connected, preferably
through =z suitable resistance R7, to return

- conductor G. :

‘56

60
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Trouble signal relay B controls, through
a back contact, i
a signal giving device (such for example as
a bell) D, and a source of current supply 7
therefor. It will be clear that when the
armature of relay B is released, the signal
device D will operate or sound. .

From the foregoing it will be clear that,
normally, circuits F*, F? and F? are in series

- relation with respect to conductors V and

G, and therefore that in case of an inter-

‘ruption. or ground in any one of these cir-

cuits, or in case the current supply falls be-
low some predetermined value, the magnet

circuit T, and ar-

F may be of

R? and R* -any one of the

a trouble circuit containing.

1,849,661

of relay B will be deénérgized, or at least,
its magnetization will fall to so low a value,
as to permit the release of the armature of
that relay, with consequent closing of the
circuit of the trouble signal device D, and
the consequent giving of a trouble signal.
Owing to the relatively large resistance in
this series circuit, due both to the length oi
the several circuits F, F? and F?® comprising
that circuit, and the resistance of the mag-
nets of the bells or other signal giving de-
vices included in that circult, as well as to
the various resistances R?, R¢, R®, and R®
and R?, included in that series circuit, the
gurrent employed for testing will be very
small. ,

" In case an alarm be given by one of the
transmitters T, the. magnet of relay A will

“be deénergized and the various armabure

contacts a'—o*, will drop.back and make

_contact with their various back contact

stops Al—A* " so connecting . the several
alarm giving ‘circuits, F*, F* and F3 sepa-
rately to the conductors V and G, as fol-

lows: :

F" is connected with conductor V through
contacts ¢¢ and A* and resistance R?, and
is connected with conductor G through con-
tacts A® and ¢ F? is connected with con-
ductor V through contacts ¢* and Az and
resistance R°, and is conrected with con-
ductor G through contacts A® and o°. Fois
connected with conductor V through con-

‘tacts ¢? and A? and is connected with con-

ductor G through contacts A* and a*. It
will thus be seen that upon the operation of
transmitters T* each of the
circuits F?, F2 and F? is connected, inde-
pendently of each of the other of said cir-
cuits, to conductors V and G, and each such

- cirenit F, F2 and F? receives current of a
‘strength ~ determined by the resistance in

that circuit. The various resistances indi--
cated are regulating resistances, of wvalues
determined at the time of installation, and
are such that current of a strength required
for the operation of the various signal giv-
ing devices F in each such circuit, will be
supplied. Tt will be understood that the
initial or test current, passing through such
cireuits when they are in series relation, is
not sufficient to cause the operation of the
various alarm giving devices F, but when the
several circuits F*, 2 and ¥? are in multiple
relation, the current received by such cir-

cuits will be ample to cause the operation

of all of the devices F.

It will be obvious that in case circuit T
should be broken or grounded between con-
ductor V and the. point, of connection of
relay A to such circuit T, relay A will
operate, so that this portion of circuit T
is normally under test. Tt will be explained
hereafter that, by means of the relay H,
to be referred to hereafter, the trouble sig-
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" To prevent this,

& ground in circuit T at a place between the
point of connection of relay A to that cir-

‘cuit T, and the point of connection of relay

K to that circuit. .The trouble signal de-
vice B—D therefore operates either in the
event of a break or ground in one of the

circuits F, 2 and F* or in the circuit T, .
signal operates either

so that this trouble
‘in the case of trouble or in case of an alarm,

‘As so far described, the circuits and ap-
and H) are vhose
of the Hoge system above referred to. Tt
will be clear that if the signal giving de-
vices F are devices which operate or give
a signal or alarm, so long as a current of
operating value is- passing through them,

then in the event of trouble in the cireuit

T, such as a break or ground or-undue de-

crease of the current suppl% to the circuit,

the signal giving devices F will continue
in operation indefinitely, and undesirably.

relay H, in connection with another relay
K, and circuits as will be described pres-
ently. The relay H'is represented diagram-
matically as a relay in which, in event of
deériergization of its magnet, clockwise ro-

" tation of its armature % will be caused by a

80
85
40
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-as a ratchet-driven gear train A2

weight A*; such clockwise rotation being re-
tarded by a suitable retarding device such
operating
a fan A*; and this armature also carries an
arm A which, in the early part of its clock-

wise movement, will permit closure of a
contact %, while later in its movement will

cause the closing of a contact s The mag-
net of relay K is included in the transmitter
circuit T, and a battery or other source of
current supply, 1, is normally included in
a circuit 2—3 passing through the arma-
ture and front contact of relay K and
through the magnets of relay H.

~ When relays A and K are operated
through the normal operation of one of the
transmitters T, the circuit of relay H is
broken ‘and again completed at such short
intervals that, although contact s* is com-
pleted and broken, in correspondence with
the signal of the transmitter T: operating,
yet owing to the action of the
train A? and fan A%, contact ' is not com.
pleted. But in the event that a break oc-
curs in circuit T, the magnets of relay H

are deénergized for a sufficient time to per-.

mit the closing of contact s!
and a circuit’ is completed through con-
ductor 10, contact s* and conductor 11, which
bridges or shunts the transmitters T, thus
cutting out the effect of a break in the trans-
mitter circuit, without energizing the mag-
net-of relay K. Also, the magnet of relay
A being again energized, as a result »f the
closing of contact s, the armatures of that
relay A are again attracted, and the various

of that relay,

1,840,061

“of  certain

‘returned to normal

I provide a delay action .

retarding-

circuits F*, F2 and F* are réstored autoxﬁati-

cally to their normal  series relation, and

the operation of the alarm devices F ceases.
This automatic restoration is a feature of
some importance, because, in certain alarm
systems now  in use the operation of the
alarm giving devices, such as devices F, in
the event of development of trouble in the
transmitter circuit, results in the blowing
fuses, or other derangement of
apparatus which requires a visit of an at-
tendant ‘and manual repair. - -According to
Iny present invention, however, this is not
Decessary, because, as just -explained, the
instant the circuit T is completed by the
relay. H through contact 8!, the relay A is
¢ condition automatically.

During the time
a circuit is ‘completed from battery 7
through signal device D, conductor 8, con-
tact &%, and conductors5 and 9-back to bat-
tery. The armature of relay
against its back stop, completes the -same
circuit through signal device D, through
circuit branches 2, 6, and 4; the armature
and rear contact of relay K being connected
in multiple with contact 2.

It is desirable in many cases to transmit
a signal to a central station when trouble

- has developed. To this end a suitable break

wheel and pen may be provided on the re-
lay H. One type of alarm transmitter Tt
commonly used in.the circuits of this Sys-
tem, comprises means for sending a signal
to a central station, as well as means for
operating the circuit T to cause the opera-
tion of the signal devices F. Without Limit-
ing myself to details of construction, in
Fig. 2T have indicated, diagrammatically,
an arrangement of break wheels and contact
pens which may be employed in such a
transmitter; 12 &esignating t
and 138 the corresponding contact pen, for
circuit T, and 14 designating the break
wheel and 15 and 16 contact pens, for the
central station circuit 17. T have not shown

the clock train for driving these break:

wheels, but it may be assumed that the clock
train of an ordinary call box is used for the
purpose. Likewise, in Fig. 2 the break
wheels are shown as of different diameters,

- for convenience in illustration only. It will

be clear that when the transmitter to which

these break wheels belong is operated, not .

only will the break wheel 12 and pen 13
break and close the circuit T in accordance
with the signal to be transmitted, but also

that contact s* is closed,
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that break wheel 14 and pens 15 and 16 will -

alternately break and close central station
circuit 17 in accordance with the signal to
be_transmitted through that circuit.

. Now, in order that relay H, when oper-
ated by something other than an ordinary
signal, may transmit a signal through the
circuit 17, that relay H is provided with a
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break wheel 18 and pen 19, connected in the
cireuit 17; this break wheel being, in the

construction shown, gear-connected to the.

armature shaft of the relay by gears 21 and

1992 and when the relay is in normal con-

dition, the end of the pen 19 is at such “dis-
tance from the beginning of the signal-

toothed portion of break wheel 18, that small

motions of the armature of the relay, such
the trans-’
bring the toothed por-
sion of the break wheel opposite the pen 19; -
“while,

as are due o normal operation of
mitters T?,” do not

on the other hand, a more prolonged

motion of the armature. of the relay, such

as is due to a break, short or ground in the

circuit T, causes the teeth ‘of this break
wheel to pass the pen 19, so sending the
signal of that break wheel through the cii®
cuit 17. .

In the event of a ground in circuit T, be-
yond the point of connection of relay A to
that circuit T, the magnet of relay K is de-
energized, with resulting deénergization of
the magnet of relay H, and resulting clos-
ing of contact s*, which causes the operation
of the trouble signal D and also the send-

‘ing of a signal, by relay H, through cir-
\

- eult 17.

30

88

o,

‘Tt will thus be seen that not only is a
{rouble signal given in the event of a break
or ground in any of the circuits ¥, F? and

Fs, but also that a trouble signal’is given

in the event of a break or ground in eir-
cuit T ‘
It

the repair bf
the magnet of relay K is again -energize

automatically with resulting automatic resto-
ration of relay H. Therefore there is noth-
ing in this system requiring’
ration by an.

_ break or ground. The apparatus is in all

4B

85

80

85

respects self restoring.

What I claim is:— .

1. In a signaling system, the combination
with a source of current supply and a trans-
mitter circuit containing one or more trans-
mitters, of a signal giving circuit including
one or more signal-giving devices, means
controlled by said transmitter circuit and
controlling said signal-giving circuit and
arranged to cause the signal-giving device or
devices to operate in the event of operation
of one of the said transmitters, means for
passing a low test current
device arranged to operate in the event of
substantial or complete failure of said test

current, and means controlled by said trans-

mitter circuit and also controlling said trou-
ble signal device and arranged to stop the
operation of said signal-giving device or de-
vices and to cause the operation of said trou-
ble signal device, in the event of develop-
ment of trouble in the transmitter circuit. -

1,840,061 -

1. ‘ .
will further be understood that upon .
a break or ground in circuit T.

manual resto-
attendant after repair of 2

through said sig-
nal-giving circuit normally, a trouble signal

N

9. In a signaling system, the combination
with a source of current
mitter circuit containing one or more trans-
mitters, of a signal-giving circuit including

one.‘or more signal-giving devices, means

‘éontrolled by said transmitter circuit and

supply and & trans- -

70

controlling said signal-giving circuit and ar-

- ranged to.cause the signal-giving device or
devices to operate in the event of operation
of one of said transmitters, and means con-

- trolled by said transmitter circuit for clos-
ing a shunt around said transmitters. in the
event of development
tion of the transmitter circuit
tween the ends of such shunt connection.

3. In a signaling system, the combination
with a source of current supply and a trans-

.mitter circuit containing one or more trans-
mitters, of a signal-giving circuit including
one or more signal-giving devices, means
controlled by said transmitter circuit and
controlling said
arranged to cause the signal-giving device
or devices to operate in the event of opera-
tion of one of said transmitters, a trouble
signal device and means controlled by said
transmitter circuit and comprising 2 delay
action relay arranged to close a shunt around
said transmitter or transmitters,
cause the operation of such trouble signal
device, in the event of development of trou-
ble in the transmitter circuit.

4. In g signaling system, the combination
with a source of current supply and a trans-
mitter circuit containing one or more trans-
mitters, of a signal-giving cireuit including
one or more signal-giving devices, means
controlled by said transmitter circuit and

controllingsaid signal-giving circuit and ar-

ranged to:cause the signal-giving devies or.
dévices to operate in the event: of operation.

of one of said transmitters,a trouble signal
~ device, a relay included in said transmitter

circuit and arranged to be operated by the

operation of a transmitter in such circuib or
by development of trouble in such circuit,
and a delay action relay controlled by said
first mentioned relay and arranged o close 2
shunt around such transmitter or trans-
mitters in the event
ruption or grounding of such transmitter
circuit and also in such event to cause ths
operation of said trouble signal device.

5. In a signaling system, the combination
with a source of current supply and a trans-
mitter circuit including one or more trans-
mitters, of a signal-giving circuit including
one or more signal-giving devices, 2 trouble
signal relay incladed in that circuit, means
‘actuated by the transmitter circuit for caus-

ing the operation of said signal giving de-

of trouble in the por-.
included be- -

of prolonged inter- 1
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signal-giving circuit and -

and also to -
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vices and said trouble relay in the event of

trouble in the transmitter circuit or in the
event'of operation of one of the transmitters
therein, a trouble signal device and a circuit
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therefor arranged to be operated by said -

trouble signal relay in the event of trouble in
the transmitter circuit, a normally open cir-
cuit spanning the transmitter circuit, a delay
action relay controlled by the transmitter
circuit and arranged to close such spanning
circuit in the event of continued existence of
trouble in such transmitter circuit, and a cir-
cuit leading through the trouble signal de-
vice and through contacts of said delay ac-
tion relay, and arranged to be closed by said
delay action relay upon operation thereof.

6. In a signaling system, the combination
with a source of current supply and a trans-

mitter circuit containing one or more trans-

mitters, of a signal-giving circuit including
one or more signal-giving devices, means con-
trolled by said transmitter circuit and con-
trolling said signal-giving circuit and ar-
ranged to cause the signal-giving device or

~devices to operate in the event of operation

of one of said transmitters, a trouble signal
device, and means controlled by said trans-
mitter circuit and comprising a delay action
reley arranged to close a shunt around said
transmitter or transmitters, and also to cause
the operation of such trouble signal device,
in the event of development of trouble in the
transmitter circuit, said relay comprising
transmitting means arranged to transmit a
signal in the event of development of trouble
in the transmitter circuit.

7. In a signaling system, the combination
with a source of current supply, a trans-
mitter circuit containing one or more trans-
mitters, and a further signal circuit, like-
wise containing such transmitters, said trans-
mitters arranged to transmit signals through
both such circuits when operated, of a signal-

|

giving circuit including one or more signal-
giving devices, means controlled by said
transmitter circuit, and controlling such
signal-giving circuit, and arranged to cause
the signal-giving device or devices to oper-
ate in the event of operation of one of said
transmitters, and means controlled by said
transmitter circuit and arranged to stop the
operation of said signal-giving device or de-
vices, and also to transmit a signal through
such further signal circuit, in the develop-
ment of trouble in the transmitter circuit.

8. In a signaling system, the combination
with a plurality of transmitters, each adapt-
ed for transmitting signals simultaneously
through two separate circuits, a transmitter
circuit and a further signal circuit, through
which such transmitters may send signals,
and a source of current supply for said trans-
mitter circuit, of a signal-giving circuit in-
cluding one or more signal-giving devices,
means controlled by said transmitter circuit
and arranged to cause the signal-giving de-
vice or devices to operate in the event of
operation of one of said transmitters, and a
delay action relay controlled by said trans-
mitter circuit, and arranged to stop the op-
eration of said signal-giving device or de-
vices, after a predetermined interval of time,
and also to send a signal through such fur-
ther signal circuit in the event of develop-
ment of trouble in the transmitter circtit.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. '

RICHARD M. HOPKINS,
Witnesses :
Grace Hirpeeran,
Carrerine J, FrEMIng,
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