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8 Claims.

The present invention relates to alarm signal
systems, particularly fire alarm systems, employ-
ing a number of bells, or other signals, adapted
to be sounded, or otherwise operated, in response

- to the actuation of any one of a number of sepa-

rate alarm sending stations, such alarm systems
being commonly installed in schools, factories,
hotels and other large buildings.

In the installation and operation of alarm sig-
nal systems, particularly fire alarm systems, cer-
tain essential conditions should be met, such as
continuous electrical supervision of the various
circuits of the system, so that any accidental
breaks or grounds in the circuits under control
or inferruptions to the power supply will immedi-
ately be called to attention by the operation of a
special trouble signal, distinct from the alarm &ig-
nals. Furthermore, it is most desirable that the
alarm signals should not be sounded upon the
occurrence of any of the abnormal conditions
mentioned above,

According fo the present invention, there is
provided an improved alarm signal system char-
acterized by its ability to automatically indicate
the occurrence of any abnormal circuit condition
without operating the alarm signals, so as to give
a talse alarm. Furthermore, the system is char-
acterized by the utilization of a single master con-
troller winding, thereby enhancing its simplicity
and reliability in operation, and materially reduc-
ing the cost of installation and of maintenance.
The above and other advantageous features of the
invention will hereinafter more fully appear from

the following description with reference to the

accompanying drawings, in which:

Fig. 1 is a schematic view illustrating the sys-
tem In Its normal inoperative condition, with con-
tinuous electrical supervision of the various cir-
cuits. |

g, 2 is a schematic view similar to Fig. 1, illus-
trating the circuit relations established upon op-
erating one of the alarm sending stations.

Fig. 3 is a schematic view illustrating the send-
ing of the first impulse of an alarm.

Fig. 4 is a view in fronf elevation, showing the
construction of a master circuit controlling de-
vice embodied in the system.

Fig. 5 is a view in end elevation of the devwe
shown in Fig. 4.

Fig. 6 is a schematic view, illustrating a modi-
ilcation of the system.

Figs, 7 and 8 are schematic views, similar to
Fig, 1, illustrating the invention embodied in g
pre-signal and general alarm system.

(Cl. 177—360)

Like reference characters refer to like parts in

_ the different figures.

Referring first to Fig. 1, the signals | which are
adapted to be sounded, or otherwise electrically
operated in the system, for giving an alarm are
shown, for purposes of illustration, as being of
the single-stroke solenoid type with each provid-
ing an operating winding 2. The windings 2 of

‘the signals | are adapted to be connected in sec-

tions across the supply mains 3 and 4, with bal-
ancing resistors % therebetween, by means of a
number of pairs of relatively movable contacts 6
and 6a, T and Ta, with such contacts forming part
of a master controller generally indicated by the
reference character A.

Referring to Figs. 4 and b, the master controller

A comprises a U-shaped magnetic core 8, one leg
of which is surrounded by an energizing winding
9, while the lower end of the other core leg sup-
ports 2 main armature 10 and an auxiliary arma-
ture |l movable independently of the main ar-
mature on a common pivot.
18 carries a bar 12 on which are mounted, in pairs,

a number of contacts 6 and 1 corresponding to the

movable contacts of the several sets of contacts
shown in Fig. 1 for controlling energization of the
signal windings 2. These contact arms 6 and 1
are insulated from the bar 12 at 12a and coop-
erate with stationary contacts 6a and 1qa mounted
on an insulating base I3 carrying the master con-
troller A. Therefore, closure of the main arma-
ture 10, in response to energization of the wind-
ing 9, is adapted to simultaneously energize the

sighal windings 2 in sections according to the con-

nection of the several stationary contacts 6a to

the signal windings 2 and the connection of the

other contacts Ta to the supply mains 3 and 4.
Referring agaln to Fig. 1, the winding 98 of the
master controller A is shown as having one termi-
nal permanently connected to the supply main 3
through an ammeter 14, while the other terminal
thereof is connected in series with a number of
alarm sending stations 195, {5 disposed at various
locations throughout the system from where it is
desired to send an alarm. The stations {5 are
also in circuit with the several signal windings 2,
with a condenser 16 interposed between the sta-
tions 19 and the winding 9 when the supply mains
are energized by alternating current. Bach send-
ing station {5 provides a pair of relatively mov-
able contacts 1Ta and 176, normally closed, so
long as the station is in an inoperative condition

and, for purposes of illustration, each station 5

Is shown as comprising a contact actuating mem-

ber 18 in the form of a cam wheel normally sta- 58
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tionary. The function of the cam wheel 18, when
rotated, is to open and close the contacts tTa and
170 to successively interrupt and re-establish the
circuit through the stations 8.

Since many different types of sending stations
are employed in fire alarm systems, it is unneces-
sary to further describe the structural details of
each station 195, other than to say that normally
the position of the cam wheel 18 is such as to
maintain the station contacts 1Ta and {16 closed
while the station is In its inoperative condition.
Then, upon operation of the station for the pur-
pose of sending an alarm, rotation of the cam
wheel 18 momentarily separates the contacts I1a

~ and [Tb, whereupon engagement of the contacts

is re-established, in accordance with the arrange-
ment of the cam projections on the wheel I18. In
other words, operation of a sending station 15
results in alternately breaking and remaking the
circuit through the station contacts {Ta and 115,
and obviously the cam wheel (8 can be driven
through sultable operating mechanism, not shown,
s0 as to send a number of sighal impulses throtgh
the system for operating the signal windings 2 in
accordance with a code, as will be hereinafter
described.

With the parts of the system in the condition
shown in Big. 1, that is the normal condition in
which the system is prepared to send signals, a
continuous circuit is maintained from the lower
terminal of the winding 8 through the closed con-
tacts [Ta and 17b of the several stations 195 in
series, and from thence to the other supply main
& through the windings 2 of the signals 1, also in
series. Beyond the windings 2 the circuit to the
supply main 4 also includes a resistor 19, and the
normally closed contacts 20 and 21 of a time delay
cut-out device comprising an operating winding
2¢ in circuit with one of the contacts 20. In pass-
ing to the winding 22 the current traverses the
thermal element 23 of an automatic interrupter,
the function of which will hereinafter appear.

The circuit interrupter of which the thermal
element 23 forms a part, comprises a pair of nor-
mally closed contacts 24a and 24b, which are con-
nected in circuit with a resistor 25 between the
main 3 and the lower terminal of winding 9, so as
to constifute a shunt around the controller wind-
ing. The existence of this shunt circuit permits
the flow of only a small supervisory current
through the winding 9 of the master controller A,
as indicated by the small arrows in Fig. 1, which
current also traverses the stations 158 and the
signal windings 2. As a result, the wmdmg 9 of
the master controller is not energized sufficiently
to pull up the main armature {9, so that the sev-
eral pairs of contacts 6§ and 6a and 1, Ta which
control the energization of the signal windings 2
remain in an open condition.

The strength of the supervisory current fiowing
through the winding 9 of the master controller A
is sufficient, however, to hold up the auxiliary
armature |1, as shown in Pig. 5, and this arma-
ture 11 serves for a number of purposes which will
next be described. The free end of the auxiliary
armature {[ carries a rod 26 extending upwardly
in front of the winding 9, and with the armature
held up by the supervisory current, an insulating
plate 25a at the upper end of the rod is held just
clear of a resilient contact 27 that is normally
spaced from a second stationary contact 28. The
contact 27 is connected to the supply main 3, while
the other contact 28 is connected to one terminal
of the winding 29 of a trouble signal 30, such as 3
bell, with the other terminal of the winding 29
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connected to a third supply main 4a. Thus, the
circuit of the operating winding 29 of the trouble
signal 30 is maintained in an open condition so
long as the guxiliary armature (! is held up by the
low of supervisory current through the winding
9 of the master controller A, and this is the state
of affairs illustrated in Fig. 1. Obviously, any
interruption in the flow of supervisory current
stich as would be caused by an accidental break, or
ground, in the sending station or signal circuits,
immediately resulis in the droppring back of the
auxiliary armature 1§, whereupon the pressure
exerted by the insulating plate 2%a at the top of
the rod 26 closes the contacts 27 and 28 and ener-
oizes the winding 29 of the trouble signal.

As long as any abnormal condition in the sys-
tem exists which prevents flow of supervisory
current, as indicated in Fig. 1, the trouble signal
o will sound continuously to call attention to the
fact that the system is in an inoperative condifion.
Power is then removed from the system by deen-
ergizing the supply mains 3, 4 and 4a before mend-
ing the break In the system, or clearing the
ground, as the case may be, so that upon resump-
tion of power only the filow of supervisory current
through the winding 8 will be resumed. There-
upon the auxiliary armature I{ will move up-
wardly to the position of Fig. 5 to disconnect the
trouble signal 30, without operating the signals I.

As best shown in Fig. 4, the rod 26, in addition
to controlling the contacts 2T and 28, is also
adapted to control additional pairs of contacts 31,
32 and 33, 34. These pairs of contacts are similar
in construction to the contacts 27 and 28, so that
they remain separated so long as the attraction of
the auxiliary armature {1 by supervisory current
holds the rod 26 up. Upon downward movement
of the rod, however, the insulating plate Zo6a
causes all three upper contacts 217, 3¢ and 33 to
engage the lower contacts 28, 32 and 34 respec-
tively.

Referring again to Fig. 1, it will be seen that
the contact 31 is connected directly to the supply
mailn 3, while the contact 32 is connected to the
signal circuit between the resistor 19 and the
thermal element 23 in series with the movable
contact 21 of the time delay device. The other
movable contact 33 is connected to the supply
main 4 through the resistor 3%, with the sta-
tionary contact 34 of this pair connected in the
signal circuit between the resistor 195 and the
balancing resistor & of the last section of signal
windings 2. Consequently, when the small arma-
ture Il drops, two things happen in addition to
the energization of the trouble signal 30,—namely,
the establishment of a circuit directly from the
maln 3 through thermal element 23 and winding
22 to main 4, independently of the master con-
troller winding 8, and the establishment of a cir-
cuit from the main 4 to the terminal of the signal
winding circuit farthest removed from the con-
troller winding 4, independently of the winding
22 and thermal element 23.

Let it now be assumed that one of the stations
{9 is operated for the purpose of giving an alarm
by the system, thereby momentarily opening a
pair of station contacts 1Ta and (1b, as indicated
In Fig. 2. When this occurs, the flow of super-
visory current through the winding 8 is inter-
rupted, whereupon the auxiliary armature ||
drops back as indicated, to cause engagement of
the several contacts 27, 3! and 33 with the co-
operating contacts 28, 32 and 34 respectively.
In Fig. 2 such engagement between the contacts
1s indicated by showing bridging members mov-
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able with the auxiliary armature i1.. This action
operates the trouble signal 30, and in addition
causes an increased current to flow through the
thermal element 23 and winding 22 through the
then closed contacts 31 and 32. One end of the
thermal element 23 is anchored, while its other
end is connected to a pivotally mounted arm 36,
and at ordinary room temperature the tension
of the thermal element 23 maintains an insulated
tip 360 at the free end of this arm 36 below the
end of the upper contact 24a in the circuit of the
shunt resistor 28. As the increased current flows
through the thermal element 23, it expands and a
spring 36a acting on the arm 36 swings the end
of the arm upwardly until it lifts contact 24q
out of engagement with contact 24b. The ther-
mal element 23 is so adjusted that the arm 36
separates the contacts 28a and 24 almost im-
mediately after the small armature {1 drops upon
breaking of the box circuit, so that the shunt
resistor 2% is removed from the lower terminal
of the master controller winding 9 before the
station contacts 1Ta¢ and {Tb are reclosed by
rotation of the cam wheel {8 in response to op-
eration of the station, as indicated in Fig. 3.
Upon re-~closure of the box contacts 1Ta and
['T6 following the operation of a sending station
15, an increased current flows through the master
controller winding 9, due to the removal of the
shunt resistor 29 and the previous closure of con-
tacts 33 and 34 which has established a direct
circuit to the supply main 4 from the last signal
circuit resistor 5. The main armature 10 there-
upon pulls up as shown in Fig. 3, to close the
several pairs of master controller contacts 6, 6a
and 1, Ta to simultanecusly energize the windings
2 of all of the signals 1. This gives the first
signal impulse of the code, as determined by the
prolection 18’ on cam wheel 18 of the station 15
which has been operated. While the closure of
the main armature 10 is accompanied by closure
of the auxiliary armature ti, the opening of the
contacts 33 and 34 as the auxiliary armature i1
reaches its upper position does not interrupt the
circuit of the master controller winding 9, owing
to the fact that previous closure of the upper
palr of master controlier contacts 6, 6a and 1, Ta
establishes a holding circuit for the controller
winding 9 direct to the supply main 4. PFurther-
more, opening of contacts 31 and 32 does not
affect the open circuit of shunt resistor 25, since
the element 23 has only partly cooled and con-
tacts 24a and 24b are still open, see Fig. 3.
Continued rotation of the cam wheel 18 fol-
lowing the sending of the first signal impulse
results in separation of the station contacts 11a
and |16, whereupon both armatures {6 and i1
drop to open the sighal energizing contacts and
reclose the several pairs of contacts under the
cpntrol of the rod 26. In this interval between
the first and second signal impulses, during which
the master controller winding 9 is entirely de-
energized, the re-closure of contacts 31 and 32
again sends current through the thermal element
23, thereby again heating the element 23 and
preventlng its continued contraction from per-
mitting the arm 36 to re-close the shunt con-
trolling contacts 24a and 24b. Therefore, upon
re-clostire of the station contacts [Ta and (7o
by projection {8’’, the shunt resistor 25 is still
out of circuit and a relatively heavy current flows

through the main controller winding 8 to again

energize all the signal windings 2 and send the
second signal impulse. Since the cam wheel 18
shown in the first sending station 19 provides

3
only two cam projections 18’ and 18"/, in addi-
tion to the holding projection 18°, continued
rotation of the cam wheel to close contacts 1Ta
and 1T by the projection i8°, results in the
sounding of only one more sighal sequence im-
pulse to complete sending of the signal “three”.

PFollowing sending of the signals by the station
which has been operated in the manner described
above, tne station contacts i{Ta and iTb are held
closed by the projection 18° until the cam wheel
I comes to rest after one or more complete revo-
lutions with the projection i{8° in the same angu-
lar position as at the start, as indicated in Fig.
1. 'This final re-closure of the station contacts
by projection 180 pulls up both armatures 10 and
[§ and the resulting cooling of element 23 causes
closure of contacts 24a and 24b to reconnect the
shunt resistor 2% across the terminals of the
controller winding 9. This action occurs only
after the contacts 31 and 32 have been opened
an appreciable time by the lifting of the rod 26,
cocling and contraction of the thermal element
23 serving to swing the arm 36 downwardly to
permit the contact 24a to reengage the contact
24b. Upon this restoration of the circuit of the
shunting resistor 25, the current flowing through
the winding 9 is reduced to such a value that
the main armature {8 falls, while the super-
visory current continues to flow through the
winding and maintain the system in the condi-
tion shown in Fig. 1, preparatory to sending an-
other alarim upon operation of any one of the
sending stations 15.

“As previously pointed out, it is one of the prin-
cipal objects of the present invention to provide
an alarim system in which the alarm signals will
not be operated upon the occurrence of any ab-
normal circuit condition, so as to sound a false
alarm, the invention contemplating the operation
of only the trouble signal 30 upon the occurrence
of any such condition. For example, should a
ground occur in any of the sending stations or
in any of the signal circuits, this will have the
efiect of cutting out the winding 9, since one ter-
minal thereof is grounded through the supply
main §. Furthermore, the resistor 9 between
the ungrounded main 4 and the signals 1, will
prevent operation of the signals from a ground
in any signal circuit, The resulting interruption
of the supervisory current through the winding
causes the auxiliary armature {1 to drop there-
by operating the trouble signal 38 through clo-
sure of the contacts 27 and 28. As previously
pointed out, dropping of the armature i also
closes contacts 31 and 32, thereby throwing both
the winding 22 and the thermal element 23
across the mains 3 and 4§, see Fig. 2. |

Assuming that the ground is maintained for
any appreciable length of time, the resulting
opening of the shunt resistor contacts 24a and
28b due to expansion of the thermal element 23
will have no effect since winding 9 is grounded
out. Furthermore, a sustained ground is fol-
lowed by functioning of the time delay device to
automatically open the contacts 20 and 2{. One
way of accomplishing this result is by causing the
heat generated in the winding 22 which is of
relatively low resistance to be conveyed to a bi-
thermal latch member 22a normally holding the
contacts 20 and 2! closed, which member 22a
upon flexure due to unequal expansion unlatches

the contact 21. This separation of contacts 20
and 21 immediately deenergizes the thermal ele-
ment 23, and its resulting contraction permits re-

- closure of contacts 24a and 24b to maintain the
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resistor 2% shunfed
winding 9.

Therefore, upon clearing of the ground fol-
lowing indication thereof by the sounding of the
trouble signal 20, the alarm signals will not be
sounded to give a false alarm upon re-closure of
the contacts 28 and 21 manually. In fact, until
the contacts 20 and 21 are re-closed following re-
lease of the contact 2{ by the latch member 22a,
the trouble signal wiil continue to sound to in-
dicate that the system is still in an 1noperative
condition. Consequently, re-closure of the con-
tacts 28 and 2{ has cnly the effect of restoring
the flow of supervisory current through the
winding 98 to puil up the smail armature Il and
(disconnect the trouble signal 390.

Similarly, upon the occurrence of an open cir-
cuit in the system, as by breakage of a wire In
any of the sending stations or signal circuits,
dropping of the small armature [{ will immedi-
ately sound the trouble signal 38. This trouble
indication is also followed, after a predetermined
interval, by automatic operation of the bi-ther-
mal latch member 22a to disconnect the thermal
clement 23 from the supply main 3 in the man-
ner previously described, so that upon repair of
the open circuit, the alarm signals will not be
sounded upon re-closure of the contacts 20 and
21. Therefore, the net result of the occurrence
of any abnormal condition in the system, such as
a ground or open circuit, is the energization of
the trouble signal 38, which of course may be
either audible or visual or both, and is operated
withiout any possibility of the alarm signals being
sounded prematurely, either upon occurrence of
the abnormal circuit condition or upon remedy-
ing the same.

Upon any interruption of the power source sup-
plying the mains 3 and 4, obviously both relay
armatures 16 and 11 will fall, but closure of the
contacts 31 and 22 has no effect on the thermal
element 23, since the power main 2 then is dead.
Therefore, upon resumption of the power sup-
plied to the mains 3 and 4, only the small arma-
ture ! will pull up in response to flow of super-
visory current, since the shunt resistor 25 has
remained across the terminals of the winding 9
during the period of power interruption. There-
fore, there will be no premature ringing of the
alarm signals to give a false alarm, as a result of
any inierruption and subsequent resumption of
the power source.

Referring now to Fig. 6, there is shown a
modification of the system wherein the circuits
are simplified, although the modified arrange-
ment does not display quite the same supervi-
sion and responsiveness to abnormal circuit con-
ditions, as compared to the arrangement of Hig.
1. In the modified arrangement, like reference
characters are applied to the same elements that
have been previously described withh reference to
Pig. 1, and the principal difference between the
arrangements of Fig. 6 and Fig. 1 resides in con-
necting the sending stations % across the ter-
minals of the main controller winding 3. A
shunt resistor 371 of lower value than the resist-
ance of winding 9 is connected in series with the
sending stetions !5, so that the current passing
through the winding 9 is reduced to a low value,
and only the small armature {1 is held up. As a
result, the several alarm signal circuits includ-
ing the windings 2 are supervised, so that any
break or ground in these circuits causes the
armature ! to drop and energize the trouble
signal 38 through closure of contacts 21T and 28.

across the terminals of
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Upon operation of a sending station {5, the
initial separation of the station contacts [Ta
and 1Tb removes the efiect of the shunt resistor
31 from the controller winding 9, so that the
increased current flowing through the winding 9
pulls up the main armature 18. This results in
the sending of a signal impulse through the
system upon energization of the signal windings
2. Continued rotation of the cam wheel {8 of the
station 19 which has been operated causes re-
closure of the contacts (Ta and t1b, thereby re-
storing the shunt circuit for the winding 4.
When this occurs, the main armature {€ drops
to deenergize the signal windings 2 and to place
the system in condition for sending another sig-
nal impulse. When the station contacts iic
and 116 again separate, due to continued rota-
tion of the cam wheel, the increased current
through the controller winding 9 again draws up
the armature 10 to send a second signal impulse,
and this action is repeated in accordance with
the number of cam projections on the wheel 8.

Thus the signal impulses are sent on the break-
ing of the circuit between the station contacts,
rather than upon the re-closure of the station
contacts, as previously described with reference
to Fig. 1. As the cam wheel |8 comes to rest
with the cam projection £8° holding the station
contacts closed, the shunt resistor 31 is restored
to the circuit and the main armature [ remains
in its lower position, preparatory to the next
operation of the sending station 15, Obviously,
the simplified arrangement of Fig. 6 is equally
effective with the arrangement of Fig. 1 in the
sending of sighal impulses, withh only somewhat
lessened supervision of the circuits of the sending
stations 19. That is to say, any breaks in the
sending station circuits will give one impulse of
the alarm signals, due to the continuous ener-
gization of the controlier winding 9 with full
current.

In order to disconnect the signal circuits from
the source following an accidental break in any
of the sending station circuits, the operating
winding 22’ of a time delay cut-out device is con-
nected between the last signal circuit and the
main 4, with its contacts 28’ and 2{’ normally
held closed by the Dbi-thermal member 22a.

Therefore, continued flow of full current
through the master controller winding 9 will
automatically result in disconnection of the sig-
nal circuits from the main 4 upon release of the
contacts 20’ and 21’ after the predetermined in-
terval. In order to indicate the eXistence of
such a condition, a pair of spaced contacts 28
are disposed in position to be bridged hy the
movable contact 21’ of the time delay device upon
release of this contact 2!’ by the bi-thermal
member 22a. These contacts 38 are connected in
shunt relation with the contacts 27 and 28 under
the conirol of the auxiliary armature {1, so that
their closure establishes the circuit of the trouble
signal 30 in the same manner as would clcsure
of the contacts 21 and 28. Therefore, any breaks
in the sending station circuits will first result
in one impulse of the alarm signals, followed by
operation of the trouble signal to indicate the
abnormal condition, immediately upon func-
tioning of the time delay cut-out device to dis-
connect the alarm signal circuits from the source.

Referring now to Figs. 7 and 8, there is shown
the functioning of the signal system for the
sending of a pre-signal in advance of a general
alarm, with the system adapted to be operated
by a master controller in subsftantially the same
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manner as previously described with reference to
Figs. 1, 2 and 3. In Fig. 7, only one section of
signals {a, hereafter called the “pre-signals”, is
adapted to be connected directly to the supply

-main 4 upon closure of the related contacts 6,

6a and 1, Ta. The remaining sections of signals
15, hereafter called the ‘“‘general alarm signals”,
are normally adapted to be connected to the sup-
ply main & only through a blocking resistor 39 of

‘such value as to prevent operation of the signals

15 upon closure of the particular contacts 6, 64
and 7, Tg associated with these signals. The pre-
signals {a are located at various
noints throughout the system, while the general

“alarm signals t6 are much more widely distrib-

uted, and the invention contemplates the opera-
ticn of the pre~signals {a only, upon actuating
any sending station 15 followed by operation of
the general alarm signals 1b, only in the event

that conditions warrant the sounding of a gen-

eral alarm fthroughout the system.

To this end, each sending station {9 provides a-

vair of auxiliary contacts 40 normally open,
with the contacis connected in parallel relation
across the terminals of the blocking resistor 39.
Hach pair of contacts 40 has associated therewith
a manually operated key 41, indicated as being
in the form of a push button, and it is obvious
that the bridging of either pair of contacts 40

by either key 41 will provide a shunt circuit

around the resistor 39 to the supply main 4.
Assuming now that the signal system is in the

- condition shown in Fig. 7, that is, with all of the
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sending station circuits unbroken and with the

-Several pairs of auxiliary stationary contacts 40

open, it is evident that only a small supervisory
current will flow through the master controller

winding 9 just as previously described with ref-

erence to Fig. 1. Assuming next that one of

the sending stations {9 is operated for the pur-

pose of sounding an alarm, it is obvious that
turning of its cam wheel I8 will result in closure
of the master controller contacts 6, 6a and T,
Ta upon full energization of the winding 8, as
the code determining projections 18’, 18’ ete.
operate the station contacts 17a and i7Th. How-
ever, such closures of the contacts 6, 5a and T,
Ta result in energization of only the pre-signals
fa, due to the fact that the flow of energizing

-current through the general alarm signals b
is restricted by the blocking resistor 39. In other

words, normal operation of any one of the send-
ing stations 15 results in only sounding the pre-

sighals la as they may be distributed in various
locations throughout the system.

Assuming that the pre-signals la have start-
ed to sound in response to the operation of any
sending station 15, as described above, the usual
procedure in a system of this type is for one or

more persons in authority to immediately proceed

to the station which has been operated as indi-
cated by the code designation. Then should it
pe determined that the fire, or whatever emer-
gency has caused operation of the signal, is of

such a nature as to warrant the sounding of a

general alarm throughout the system, it is only
necessary to depress the key 41 of the station
which has just been operated, or of any other
station in the system, in order to sound a gen-

eral alarm. Since under ordinary conditions,

the particular station initially operated to sound
the pre-signals {a has completed at least one
round of pre-signals by the time the persons in
authority reach this station, the usual procedure

for sounding a general alarm is not to operate the

desipgnated

S

key 4f until one or more rounds of the code se-

quence have been completed, or the station has
run down. Then the key 41 is operated to close
the contacts 40, followed by re-winding of the
station, if necessary. Since closure of the con-
tacts 40 by the key 41 establishes a shunt cir-
cuit around the resistor 39 direct to the supply
main 4, it necessarily follows that the next suc-
ceeding round of signal impulses will operate not
only the pre-signals la, but also all the general
alarm signals (b in unison. Upon completion of
the soundihg of one or more rounds of general
alarm signals as desired, release of the key 41
at the station being operated breaks the circuit
between auxiliary station contacts 48 and re-
stores the system to its normal condition in which
only the pre-signals {a will be operated upon any
succeeding actuation of a sending station.
Referring now to Fig. 8, there is shown a modi-
fication of the pre-signal system described above,

10

15 -

20

in which the auxiliary contacts provided at the

sending stations for the purpose of sending a
general alarm are supervised. To this end, each
sending station 15 provides a pair of auxiliary
contacts 42 which are normally closed, although
adapted to be opened by the manual operation of

a key 43. The contacts 42 are connected in
serles with one terminal of a winding 44 of a

relay, the other terminal of which is connected
directly to the supply main 4. An armature 45
responsive to energization of the winding 44 car-
ries a series of contact arms 46, 47 and 48 insy-
lated from each other, and as long as the wind-
ing 44 is energized, these arms are held out of
engagement with spaced stationary contacts 49,
50 and 51 respectively. |

One stationary contact 49 is connected to the

30

35 :

supply main 3, while another stationary contact |

50 is connected to the supply main 4, and the
corresponding movable contacts 46 and 47, re-
spectively, are connected to the stationary con-
tacts Tae leading to the sections of general alarm

40

signals 16. The other pair of relatively movable

contacts 48 and 51 of the relay are connected in
parallel with the contacts 27 and 28 which con-
tral energization of the trouble signal 39.

With the apparatus connected as shown in
Fig. 8, the flow of supervisory current throusgh
the closed auxiliary station contacts 42 and the
winding 44 hold up the armature 49, so that upon
the operation of any box station 15, only the
pre-signals fa are energized through closure of

45

50

the. two upper pairs of master coniroller con-

tacts 6, 6a and 1, Ta. Obviously, closure of the
remaining pairs of master controller contacts has
no effect on the general alarm signals ib, owing
to the fact that contact arms 46 and 471 are held
out of engagement with stationary contacts 49
and 58, respectively, by the armature 45. How-
ever, upon separation of the auxiliary contacts
of the station being operated by the key 43, the
resuiting deenergization of the relay winding 44
permits the contacts 46, 48 and 47, 50 to engage,
thereby connecting the sections of the general
alarm signals Ib for operation in unison with

‘the pre-signals la.

oince closure of contacts 48 and 51 serves to
establish a closed circuit around the normally
open troubie sighal contacts 27 and 28, it follows
that the trouble signal 30 will be operated upon
any break in the circuit of the winding 44. In
other words, the trouble signzal 33 will be op-
erated upon any break in the supervisory cir-
cuit extending through the auxiliary sending sta-
tion contacts 42, irrespective of whether this

bo
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break be caused by accidental means, or by the
cperation of a key 43 for sending a general alarm.

IFrom the foregoing, it is apparent that by the
present invention there is provided an improved
supervised alarm signal system of either the pre-
signal or general alarm type characterized by its
ability to automatically indicate the occurrence
of any abnormal circuit condition, without op-
erating the alarm sighals so as to give a false
alarm. Due to the utilization of a single energiz-
ing winding for the master controller, the sim-
plicity and reliability of the system is greatly en-
hanced.

We claim:

1. In an electric signalling system, the com-
bination with f{ransmitting stations including
normally closed contacts and means for repeat-
cdly opening and closing said contacts upon ac-
tuation of a station, signals, a controller having
a winding in a closed supervisory circuit includ-
ing said stations and signals, and sighal energiz-
ing circuits including normally open contacts op-
erakle by said controller, with the flow of super-
visory current through said controlier winding
belng insuificient to ciose its contacts, of means
responsive to each successive opening and clos-
ing of the circuit through the contacts of an
actuated station to lncrease the energization of
sald controlier winding and cause said controller
contacts to close sald signal circuits.

2. In an electric signalling system, the com-
bination of & pair of supply mains, one of which
is grounded, transmitting stations including
normaily closed contacts and means for repeated-
ly opening and closing said contacts upon actu-

ation of a station, signals, and g controller hav-

ing a winding in a closed supervisory circuit in-
cluding sald station contacts and signals, with
one terminal of said winding connected to the
grounded main, and signal energizing circuits
including normally open contacts operable by
sald controller, with the flow of supervisory cur-
rent to sald controller winding bheing insufficient
to close 1ts contacts, of a resistor in the super-
visory circuit between the ungrounded main and
sald signals to prevent operation of said sighals
upon grounding of a signal, with said controller
contacts open.

3. In an electric signalling system, the com-
pination with impulse-transmitting stations pro-

viding normally closed contacts and means for

repeatedly opening and closing said contacts
upon actuation of a station, signals, a controller
having a winding in a closed supervisory circuit

including said station contacts and signals, and
- signal energizing circuits including normailly

open contacts operable by sald controller, with
he flow of supervisory current through said
controller winding being insufficient to close its

contacts, of means responsive to the opening and
closing of the contacts of an actuated station to

increase the energization of said controller wind-
ing and cause its contacts to close sald signal
clrcuits.

4. In. an electric signalling system, the com-
bination with impulse-transmitting stations pro-
viding normally closed contacts and means for
repeatedly opening and closing said contacts
upon actuation of a station, signals, a controller
having a winding in a closed supervisory -cir-
cult including said station contacts and signals,
and sighal energizing circuits including normally
open contacts operable by said controller, with
thhe flow of supervisory current through said
controller winding being insufficient to close its
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contacts, of means responsive to the opening and
closing of the contacts of an actuated station
to increase energization of said controller wind-
ing and cause its contacts to close said signal cir-
cuits, a trouble indicating signal and means re-
sponsive to any interruption of the flow of su-
pervisory current through said controller wind-
ing to indicate such infterruption of the ener-
cization of said trouble indicating signal, with
said signal energizing circuits remaining open.

H. In an electric signalling system, the com-
hination with impulse-transmitting stations pro-
viding normally closed contacts and means for
repeatedly opening and closing said contacts
upon actuation of a station, signals, a controller
having a winding in a closed supervisory circuit
including sald station contacts and signals, and
sigcnal cnergizing circuits including normally
open contacts operable by said controller, with
the flow of supervisory current through said con-
troller winding being insufficient to close its con-
tacts, of means responsive to the opening and
closing of the contacts of an actuated station to
increase thie energization of said controller wind-
Ing and cause closure of its contacts, and means
in the energizing circuits of certain of said sig-
nals- to prevent their operation upon initial
closure of said controller contacts.

0. In an electric signalling system, the com-
bination with impulse~-transmitting stations pro-
viding normally closed contacts and means for
irepeatedly opening and closing said contacts
upon actuation of a station, signals, a controller
having a winding In a closed supervisory circuit
including said station contacts and signals, and
signal energizing circuits including normally
open contacts operable by said controller, with
the flow of supervisory current through said con-
troller winding being insufficient to close its con-
tacts, of mmeans responsive to the opening and
closing of the contacts of an actuated station to
increase the energization of said controller wind-
ing and cause closure of its contacts, a resistance
in the energizing circuits of certain of said sig-
nals to prevent their operation upon initial clo-
sure of said controller contacts, and additional
contacts at the actuated station to cut out said
resistance and permit sald first-named signals
to be energized simultaneously with the other
signals upon subsequent closure of said controller
contacts.

7. In an electric sighalling system, the com-
bination with {transmitfing stations, including
normally closed contacts and means for repeat-
edly opening and closing said contacts upon actu-
ation of a station, signals, a controller provid-
ing normally open contacts and a winding in
a closed supervisory circuit including said sta-
tion contacts and signals, and normally open
signal energizing circuits including the open con-
tacts of said controller, with the flow of super-
visory current through said controller winding
being insufficient {o close said controller con-
tacts, of means responsive to the actuation of a
station to interrupt the flow of supervisory cur-
rent through the station contacts and to bring
about an increase in the energization of said
controller winding and cause its contacts to

close said signal circuits.

8. In an electric signalling system, the com-
bination with transmitting stations including
normally closed contacts and means for repeat-
edly opening and closing said contacts upon actu-
ation of a station, signals, a controller providing
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supervisory circuit including said station con-
tacts and signals, and normally open signal en-
ergizing circuits including the open contacts of
sald controller, with the flow of supervisory cur-
rent through sald controller winding being in-
sufficient to close said controller contacts, of
means responsive to the opening and closing of

the contacts of an actuated station to inter-
rupt the flow of supervisory current through the

10 station contacts and to bring about an increase

—r

-

in the energization of said controller winding
and cause its contacts to close said signal cir-
cuits, and means including part of the magnetic
circuit of sald controller and responsive to any
interruption of the flow of supervisory current
through said controller winding to indicate the
occurrence of a fault in the system, with said
signal energizing circuits remaining open.
JOHN H. WHEELOCK.
FRANK SCHERMA.
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