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The present application is a division of my
original application, Serial No. 728,812, filed
jointly with Frank Scherma, June 4, 1934, for
an Alarm signal system, since issued as Patent
No. 2,149,200, on. February 28, 1939, and relates
particularly to improved means for indicating the
occurrence of a fault, power failure or any ab-
normal circuit condition which might occur in
a system of the character contemplated by the
aforesaid original application, or in any other
supervised electrical system.

According to the invention of the present ap-
plication, there is provided an arrangement,
whereby the means for indicating trouble in a
supervised electrical system is also supervised,
with provision being made for additional super-
vision of the auxiliary trouble indicating means.
As a result, any fault in either the supervised
system or in the doubly supervised trouble indi-
cating means, is immediately called to attention.
The above and other advantageous features of the
invention will hereinafter more fully appear from
the following description with reference to the
accompanying drawing, in which:

Fig. 1 is a schematic view illustrating a signal
system, to which there has been applied double
or cross supervision of the trouble~indicating
means.

Fig. 2 is a fragmentary view illustrating func-
tioning of the trouble-indicating means.

Fig. 3 is a fragmentary view illystrating a

modification in the manner of obtaining double

supervision. .

Fig. 4 is a view of side elevation of a master
controller for the system.

Like reference characters refer to like parts
in the (different figures.

The invention is shown in Fig. 1, for purposes
of illustration, as being embodied in an alarm
signal system in which signals {, indicated as
being of the single-stroke solenoid and plunger
type, are shown as each providing an operating
winding 2. The windings 2 of the signals { are

- adapted to be connected in sections across the
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supply mains 3 and 4, with balancing resistors
5 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 con-
troller generally indicated by the reference char-
acter A,

Referring to Fig. 4, 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:a'main armature 18 and an auxiliary arma-

(CL 177—311)

ture {{ movahie independently of the main arma~
ture. ‘The main armature 10 carries a bar 12 on
which are mounted, in pairs, a number of con-
tacts 6 and 7 corresponding to the movable con-
tacts of the several sets of contacts shown in
Fig. 1 for controlling energization of the signal
windings 2. ' These contact arms 6 and T are in-
sulated from the bar 12 at 12¢ and cooperate
with stationary contacts 6z and 7e¢ mounted
on an insulating base (3 carrying the master
controller A, Therefore, closure of the main
armature {9, in response to energization of the
winding 8, is adapted t¢ simultaneously energize
the signal windings 2 in sections according to the
connection 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 again to Fig. 1, the winding 9 of
the master controller A is shown as having one
terminal 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 15, {5 disposed
at various locations throughout the system. from
where it is desired to send an alarm. The sta-
tions {5 are also in circuit with the several signal
windings 2, with a condenser {6 interposed be-
tween the stations 15 and the winding 9 when the
supply mains 8 and 4 are energized from an
alternating current source. Each sending station
15 provides a pair of relatively movable contacts
{ig and 170, normally closed, so long as the
station is in a non-operating condition and, for

‘purposes of illustration, each station 15 is shown

as comprising a contact-actuating member {8 in
the form of a cam wheel, normally stationary.
The function of the cam, wheel {8, when rotated,
is to open and close the contacts 1Ta and 17b to
successively interrupt and re-establish the circuit
through the stations 15.

Since many different types of sending stations
are employed in fire alarm systerms, it is unneces-
sary to further describe the structural details of
each station !9, other than to say that, normally,
the position of the cam wheel I8 is such as to
maintain the station contacts {7z and 176 closed
while the station is in its non-operating condi-
dition. Then, upon actuation of the station. for
the purpose of sending an alarm, rotation of the
cam wheel (8 momentarily separates the con-
tacts 17a and 17b, whereupon engagement of the
contacts is re-established, in accordance with
the arrangement of the cam projections on the
wheel 18. In other words, operation of a send-
ing station 15 results in alternately breaking and
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re-making the circuit through the station con-
tacts 1Ta and 17b, and obviously the cam wheel
18 can be driven through suitable operating mech-
anism, not shown, so as to send a number of
signal impulses through the system for oper-
ating the signal windings 2 in accordance with a
code, all as fully described in my aforesaid origi-
nal application, Serial No. 728,812, now issued as
Patent No. 2,149,200

With the parts of the system in the condition
shown in Fig. 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 9 through the cloged cor-
tacts [Tz and 1Tt of the several stations 18 in
series, and from. thence to the other supply main
4 through the windings 2 of the signals 1, also in
geries. Beyond the windings 2, the circuit to the
supply main 4 also includes a resistor 19, and
the normally closed contacts 28 and 21 of a time
delay cut-out device comprising an operating
winding 22 in circuit with one of the contacts 29.
Tn passing to the winding 22 the current also
traverses the thermal element 23 of an automatic
interruptor.

The circuit interruptor of which the thermal
element 23 forms a part, comprises a pair of
normally closed contacts 24a and 24D, which are
connected in circuit with a resistor 25 between
the main 3 and the lower terminal of winding 9,
so as to constitute a shunt around the controlier
winding of less resistance than the winding 8.
The existence of this shunt circuit permits. the
flow of only a small supervisory current through
the winding 8 of the master controller A, as indi-
cated by the small arrows in Fig. 1, which current
2lso traverses the stations 15, the signal windings
2, thermal element 23 and cut-out winding 22.
As a result, the winding 8 of the master controller
is not energized sufficiently to pull up the main
armature 10, so that the several pairs of contacts
§ and 6a and 1, Ta which control the energiza-
tion of the signal windings 2 remain in an open
condition.

The strength of the supervisory current flow-
ing through the winding 8 of the master con-
troller A is sufficient, however, to hold up the
auxiliary armature ({, as shown in Fig. 4. The
free end of the auxiliary armature {1 carries a
rod 28 extending upwardly in front of the wind-
ing 8, and with the armature held up by the
supervisory current, an insulating plate 28a at
the upper end of the rod is held just clear of a
resilient contact 27 that is normally spaced from
a second stationary centact 28. The contact 21
is connected to the supply main 3, while the other
contact 28 leads to one terminal of the winding
29 of a trouble signal 30.

The trouble signal 38 is illustrated as being
of the solenoid bell type, wherein the winding 29
surrounds. a magnetic plunger 31. One terminal
of the winding 29 is connected to the supply main
Aq, while the other terminal thereof is connected
in parallel, through interruptor contacts 32, to
the contact 28 and one terminal of a resistor 33.
The other terminal of resistor 33 is connected to
main 3 and the resistor 33 serves to reduce cur-
rent passing through the winding 25 to a very low
value, as indicated by the small arrocws. With
the small supervisory current flowing through
the winding 29, the plunger 3! is maintained in
a position in which its upper end is partly within
the winding 298, and this is the position which the
plunger normally occupies in the supervised con-
dition of the circuit.

2,170,104

The contacts 27 and 28 under the control of the
auxiliary armature 11 are connected across the
terminals of the resistor 33, and as long as these
contacts are held separated by the raised arma-~
ture |, only the supervisory current flows
through the trouble signal winding 29, However,
upon dropping of the armature it as upon the
occurrence of an open circuit or ground in the
signal system, closure of the contacts 271 and 28
will establish a direct connection of one terminal
of 'winding 29 to the main 3, with consequent full
energization of this winding. This results in
the plunger 3! being drawn upwardly into the
winding 29, as indicated in dotted lines, to strike
the resonant member of the signal a single blow.
As the plunger moves to its extreme striking posi-
tion, it operates one movable interruptor contact
member 32 to momentarily break the flow of
current through winding 29, whereupon the
plunger 31 drops back pert way and is immedi-
ately drawn upwardly to give another stroke due
to reenergization of the winding circuit upon re-
closure of the contacts 32. In other words, so
long as the contacts 27 and 28 remain closed, the
trouble signal 38 will sound intermittently to give
indication of the existence of some abnormal con-
dition in the signal system.

Upon any interruption of the power supply to
the mains 3 and &g, or upon the occurrence of
any break in the circuit of winding 28, the flow
of supervisory current through the winding stops,
thereby completely deenergizing the winding and
permitting the plunger 21 to drop back to the
position shown in Fig. 2, in which only a very
small portion of the upper end of the plunger is
disposed within the winding 29. With the
plunger 3! in this position, its lower end presses
together a pair of contacts 34 which are normally
separated when the plunger 31 is partly raised,
due to the flow of supervisory current.
tacts 34 are connected across the terminals of
a, resistor 33’ that is in circuit with the winding
29’ of an auxiliary trouble signal 30’ that is
adapted to be energized from an auxiliary source
of power, such as a battery B. With the resist-
ance 33’ in circuit with the winding 29’, the flow
of current therethrough is reduced to such a value
that a plunger 31’ within the winding 28’ is held
in a slightly raised position, just out of engage-

ment with normally open centacts 34’ connected -

across the terminals of resistor 33.

Upon closure of the contacts 34, due to the
dropping of the plunger 3! to its lowest position,
as shown in Fig. 2, the resistor 33’ isshunted out
and sufficient current then passes through the
winding 29’ to cause the plunger 21’ to strike
the resonant member-of the signal 30" a single
blow. An interruptor including contacts 32’ is
3150 in the ciréuit of the winding 29°, so that the
plunger 3!’ is adapted to give recurrent strokes
as long as the winding 29’ is energized with full
current. Therefore, the auxiliary signal 30’ is
adapted to be operated upon any interruption of
the power source supplying the mains 3 and 4a,

or upon any break in the circuit of winding 29. -

The resonant members of the signals 30 and 30,
respectively, can have different tones, or different
rates of striking, so that the person responsible
for the maintenance of the alarm system will
know the general nature of the trouble which is
indicated by operation of either signal.

Upon failure of the auxiliary power source B, or
occurrence of a break in the circuit of winding
29*, the supervisory current through winding 28’
will be interrupted and the phunger 31" will drop
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to its lowermost position to close contacts 34’
and shunt out resistor 33. This will cause op-
eration of the trouble signal 30 to indicate failure
of the auxiliary power source B, or a fault in the
signal 30’, and since the signals are preferably
mounted adjacent to each other, the condition of
the contacts 34 and 34’ can be readily ascertained
to localize the particular source of trouble.

Referring now to Fig. 3, there is shown a modi-
fication in the manner of providing double or
cross supervision of both trouble signals and the
auxiliary source of supply. In this modified ar-
rangement, one trouble signal is indicated at 85,
with its winding 36 having one terminal thereof
connected to the supply main #¢ in series with
the winding 37 of a relay. The other terminal
of the winding 36 is connected to the supply main
3 through a resistor 38 which reduces the current
passing through the windings 36 and 37 to a very
low value, which while not sufficient to operate
the signal 85, is sufficient to cause the winding
37 to hold a bridging member 39 out of engage-~
ment with a pair of spaced contacts 40.

The contacts 27 and 28 under the control of
the auxiliary armature [l are connected across
the terminals of the resistor 38, and as long as
these contacts are held separated by the raised
armature [, only the supervisory current flows
through the trouble signal winding 86 in series
with the relay winding 37. However, upon drop-
ping of the armature 1, as upon the occurrence
of an open circuit or ground in the signal system,
closure of the contacts 2T and 28 will establish a
direct connection of one terminal of winding 36
to the main 3, with consequent full energization
of the winding 36 to operate the trouble signal 35
and give indication of the existence of some ab-
normal condition in the signal system.

Upon interruption of the power supply to the
mains 38 and 4a, or the occurrence of a break
in the circuit of winding 36, the flow of super-
visory current through the windings 36 and 37 is
interrupted, thereby completely de-energizing the
winding 37 and permitting its bridging member
38 to drop and establish a circuit between the
contacts 40. The contacts 40 are connected
across the terminals of a resistor 38’ that is in
circuit with the winding 36’ of an auxiliary
trouble signal 35’, adapted to be energized from
an auxiliary source of power B’. The winding
36’ is in series with the winding 31" of a relay
and with the resistor 38’ in the circuit, the flow
of supervisory current is just enough to hold a
bridging member 39’ under the control of wind-
ing 38T’ out of engagement with a pair of spaced
contacts 40’. Upon bridging of contacts 40, it is
evident that the resistor 38’ will be shunted out,
whereupon sufficient current passes through the
auxiliary trouble signal winding 36’ to energize
the same. Therefore, the auxiliary signal 35’ is
adapted to be operated upon any interruption of
the power source supplying the mains 3 and 4a,
or upon a break in the circuit of winding 26.

Upon any interruption of supervisory current

5 in the windings 86’ and 37, the bridging member

39’ will fall and engage the contacis 40°. Since
these contacts 40’ are connected in parallel with
the then open contacts 27 and 28, their closure
will also have the effect of shunting out the re-
sistor 38 to cause full energization, of the trouble
signal winding 36. Therefore, any failure of the
auxiliary power source B’, or any break in the cir-
cuit of winding 36’, will be immediately indi-
cated by operation of the trouble signal 35. Thus,
the arrangement of Fig. 3 provides double or

3

cross supervision of both trouble signals and
their circuits, as well as supervision of both
power sources.

I claim:

1, In a normally closed electrical system carry- :

ing a small supervisory current, a fault-indicat-
ing signal, means for energizing said signal to
cause its operation in response to any interrup-
tion in the flow of said supervisory current in the

system, means for maintaining the flow of a small #

supervisory current through said signal insuffi-
cient to cause operation thereof, a second signal
for indicating any interruption in the flow of
supervisory current through the first signal,

means for maintaining the flow of a small super- 3

visory current through the second signal, and
means for causing the first signal to operate upon
any interruption in the supervisory current
through the second signal. '

2. In combination with a normally closed elec-
trical system, a fault-indicating signal for said
system providing an energizing winding, means
for maintaining the flow of a small supervisory
current through said winding insufficient to
cause operation of said signal, a second signal for
indicating any interruption in the flow of super-
visory current through the winding of the first
signal, means for maintaining the flow of super-
visory current through said second signal, and
means for increasing the flow of current through
the winding of the first signal to cause its opera-
tion upon the occurrence of a fault in the sys-
tem, or upon an interruption of the flow of super-
visory current through said second signal.

3. In combination with a normally closed elec-~
trical system, a fault-indicating signal for said
system providing a solenoid and a magnetic
striker, means for maintaining the flow of a small
supervisory current through said solenoid just
sufficient to hold said striker in a slightly raised
position without operating the signal, a second
fault-indicating signal, and means for causing
operation of said second signal upon dropping
of the striker of the first signal, upon any inter-
ruption of the supervisory current flowing in said
solenoid.

4. In combination with a normally closed elec-
trical system, a fault-indicating signal for said
system providing a solenoid and a magnetic
striker, means for maintaining the flow of a
small supervisory current through said solenoid
just sufficient to hold said striker in a slightly
raised position without operating the signal, a
second fault-indicating signal providing a sole-
noid and striker similar to the first signal, means
for maintaining a flow of supervisory current
through the solenoid of the second signal, and
means for increasing the flow of current through
one solenoid to cause its striker to operate in
response to dropping of the striker of the other
signal upon interruption in the flow of super-
visory current through its solenoid.

5. In combination, an electrical circuit, inde-
pendent normally closed electrical circuits each
including fault-indicating means and means for
maintaining a flow of supervisory current through
said circuits insufficient to cause operation of said
fault-indicating means, and interconnecting
means for said circuits, to cause operation of
either one of said indicating means in response
to an interruption in the flow of supervisory cur-
rent in the circuit of the other indicating means,
and to additionally cause operation of one indi-
cating means in response to the occurrence of a
fault in the first-named circuit,
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-6. In combination, an electrical circuit, inde-
pendent normally closed electrical circuits each
including fault-indicating means and separate
sources of electrical energy for maintaining a
fiow of supervisory current through said first-

named circuit as well as through said independ-

ent circuits insufficient to cause operation of said
fault-indicating means, and interconnecting
means for said circuits to cause operation of
either one of said indicating means in response
to failure of the source supplying the supervisory
circuit of the other indicating means, and to ad-
ditionally cause operation of one indicating
means in response to failure of the source sup-
plying said first-named circuit.

7. Tn combination, an electrical circuit, a first
fault-indicating signal, a second fault-indicating
signal, means for maintaining a flow of super-
visory current through said circuit and both sig-
nals, with the value of said supervisory current

2,170,104

insufficient to cause operation of either signal,
means responsive to interruption of supervisory
current through the first signal to operate the
second signal, and means responsive to interrup-
tion of supervisory current through said circuit
or said second signal, to operate the first signal.

8. In combination, an electrical circuit, a first
fault-indicating signal, a second fauli-indicating
signal, means for maintaining a flow of super-
visory current through said circuit and both sig-
nals, with the value of said supervisory current
insufficient 4o cause operaticn of either signal,
and means including cross connections between
said circuit and said signals whereby any inter-
ruption of supervisory current through the first
signal serves to operate the second signal, and
any interruption of supervisory current in said
circuit, or through said second signal, serves to
operate the first signal.

JOHN H. WHEELOCK.

20



