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57 ABSTRACT 

The circuit uses diodes to direct half-wave alternating current 
signals through a signaling relay when the remote station is 
closed, and through the master box tripping mechanism when 
the remote station is open. This circuit therefore provides 
positive operation without using resonant circuits, and insures 
positive operation even when the primary power source is de 
fective. An associated circuit tie-in between a master station 
tripping mechanism and its independent primary power 
source and a remote station actuation and its independent 
power source is provided whereby the circuit is operative from 
the primary power source when such source is normally 
available without effecting the secondary power source, but 
where the secondary power source is introduced into the cir 
cuit after a predetermined time delay if the primary power 
source is unavailable for any reason. The secondary power 
source is delayed approximately 4 second using a time delay 

: relay to allow the primary source time to trip the master box 
when the primary source is available. 

10 Claims, 2 Drawing Figures 
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1. 

DUALALARMAND MASTER BOX CONTROL CIRCUIT 

DISCLOSURE 
Heretofore, it has been known that there have been many 

and various methods and apparatus for providing dual alarm 
and master box control circuits for fire alarm or emergency 
situations. In the Dualarm system heretofore made by 
Gamewell of Gulf and Western Systems Company, the system 
performs two fire alarm functions. When the remote control O 
station is pulled, it causes the operation of local alarm devices 
on the protected premises in which the cabinet is located, and 
at the same time causes the transmission of an alarm to fire 
headquarters from the connected master fire alarm box. The 
system has been characterized because the disablement of the 15 
local alarm circuit will not prevent transmission of the alarm 
to fire headquarters if a remote-control station is operated. 
And conversely, neither will an opening of the master fire 
alarm box circuit prevent sounding of the local alarm devices 
from remote-control station operation. However, this prior art 20 
circuit did not provide for dependable operation of the 
tripping mechanism of a master fire alarm box when the fire 
alarm box circuit was open. This prior art fire system utilized a 
resonant circuit to actuate the alarm bell contactor in the 
event that the master box trip mechanism did not operate 25 
when a remote station was operated. The defect in this system 
related to the resonant circuit having to be adjusted or tuned 
so that when the impedance of the trip coil was inserted in se 
ries with the circuit, by opening of the remote-control station, 
the current in the signal relay was dropped sufficiently to 30 
make the armature drop away and close its contacts. Resonant 
circuits are expensive and tuning thereof to insure operation is 
not always reliable. 

Therefore, the general object of the present invention is to 
overcome the deficiencies in this and other prior art fire or 35 
emergencies systems arranged to energize local alarm devices 
and to energize the coil of a master fire alarm box tripping 
mechanism in response to the opening of a single normally 
closed circuit which is inherently reliable, relatively simple 
and inexpensive. 
A further object of the invention is to provide a dual alarm 

system arranged to energize local alarm devices and to ener 
gize the trip coil of a master box in a normally energized fire 
alarm circuit, in response to the opening of a single normally 45 
closed circuit, regardless of the energization of the fire alarm 
circuit at the master station. 
A further object of the invention is to provide an alarm 

system in which a box tripping coil connected in a normally 
closed fire alarm circuit is shunted by a normally closed circuit so 
to provide energization of the coil, in combination with a local 
alarm relay normally energized by current from a local source 
through the closed circuit so that when the closed circuit is 
opened, the alarm relay will be deemergized and the tripping 
coil will be energized, regardless of the current flow in the nor- 55 
mally closed fire alarm circuit. 
A further object of the invention is to provide an alarm 

system arranged to normally energize a local alarm relay by 
half-wave current of one polarity through a pair of normally 
closed contacts, and to energize the coil of a master box trip 60 
mechanism by the opposite half-wave current when the con 
tacts are open. 
A further object of the invention is to provide an alarm 

system in which a tripping coil connected in a normally ener 
gized fire alarm circuit is shunted by a normally closed circuit 65 
to prevent energization of said coil, in combination with a 
local alarm relay normally energized by half-wave current of 
one polarity through the closed circuit, so that when the 
closed circuit is opened, the alarm relay will be deenergized 
and the tripping coil will be energized by the opposite half. 70 
wave current, and including a diode arranged so that a short 
circuit around the tripping coil will not prevent deenergization 
of the alarm relay when the closed circuit is opened. 
Another object of the invention is to provide an alarm 

system arranged to energize local alarm devices and to ener- 75 
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2 
gize the coil of a master fire alarm box tripping mechanism, in 
response to the opening of a single normally closed circuit in 
combination with diodes being arranged so that a short circuit 
around the coil will not prevent energization of the alarm 
devices in response to the opening of the normally closed cir 
cuit. 
The aforesaid objects of the invention and other objects 

which will become apparent as the description proceeds are 
achieved by providing an alarm system comprising a master 
fire alarm box tripping mechanism, a primary power source to 
supply primary electrical power to the mechanism, at least one 
remote station switch which when actuated directs the power 
means to actuate the mechanism, a secondary power means at 
each remote station and circuit means associated between the 
mechanism and the remote stations, the circuit effecting ac 
tuation of the mechanism with the secondary power means 
whenever the primary power means is inoperative. The circuit 
means comprises a closed shunt loop with the master box 
tripping mechanism, a first diode in the shunt loop between 
the tripping mechanism and the remote station switch to nor 
mally prevent flow of current from the secondary power 
means into the primary circuit means, a second diode between 
the secondary circuit means and the remote station switch to 
normally prevent flow of current from the primary power 
means into the secondary circuit means. The second diode 
also prevents flow of current from the secondary power means 
into the tripping mechanism, on the negative part of the AC 
provided by the secondary power source; and relay means de 
pendent upon energization by the secondary power means 
when the remote station switch is opened acting to bypass one 
of the diodes and actuate the tripping mechanism after a 
predetermined time delay when the primary power means is 
inoperative. 

For a better understanding of the invention reference 
should be had to the drawings wherein: 

FIG. 1 is a block diagram of a typical dual alarm system con 
figuration; and 

FIG. 2 is a schematic electrical wiring diagram of the im 
proved control circuit of the invention. 
The reason that it is of importance to be able to operate the 

master box tripping mechanism, even though there is no cur 
rent flowing in the fire alarm circuit at the time, is that the 
equipment at the fire alarm headquarters and the mechanisms 
in the fire alarm box provide for transmission of a box signal 
over one side of the fire alarm line to ground in the event of a 
break in the fire alarm line. This is typical and the prior art has 
utilized this type of system. Hence, the novel circuit defined 
hereinafter is primarily concerned only with operating the 
master box tripping mechanism when the primary power 
source is inoperative although it should be understood that the 
circuit is applicable to any need for being able to switch from a 
primary to a secondary power source. 

In effect, the overall circuit configuration is illustrated in 
FIG. 1, and comprises the control circuit of the invention illus. 
trated by block 1, a shunt trip master box indicated by block 2, 
local alarm devices indicated by block 3, and inputs from 
signal originating devices to the control circuit 1 such as a heat 
detector 4, a water detector 5, and a manual switch 6. 

In the typical system, the current for operation of the 
tripping coil in the master box is supplied from a municipal 
circuit and normally is a 100 milliampere DC source. Alternat 
ing current, 115 volts, 60 cycles is an input to the control cir 
cuit, which normally is located at the protected property and 
is used primarily to sound audible devices such as bells and/or 
horns, 
The alarm system preforms two functions. When a manual 

station heat detector 4, water detector 5, or manual switch 6 is 
operated, local alarm devices (bells or horns) 3 are sounded 
throughout the protected premises. Simultaneously, a signal is 
transmitted to the shunt trip master box2 through the control 
circuit 1. 
The double-ended arrow 7 in FIG. 1 represents the fact that 

a direct current from the shunt-trip master box 2 flows in a se 



3 
ries of closed circuits to all remote switches in the overall 
system. There might be as many as 50 remote switches in one 
control circuit associated with one master box, as an example. 
This closed loop constitutes a shunt across the trip magnet of 
the master box. When any signaling devices are operated the 
shunt loop is opened and the master box trips, sending its ap 
propriate signal, normally a coded signal, to a receiver of any 
appropriate type in the fire department or other emergency 
headquarters. 

Referring now to FIG. 2 showing the overall schematic wir 
ing of the improved circuit, the numeral 10 represents a 
remote station switch corresponding to switch 6 in FIG. 1, 
normally closed which is of the pull type, or the type conven 
tionally seen and associated with emergency signaling devices. 
The switch 10 effectively closes a circuit forming a shunt 
around a trip coil 12 in a shunt trip master box indicated by 
block 2. The trip coil 12 is connected in series with a normally 
energized master fire alarm circuit 16 which is actuated from a 
primary source 18, so that when the remote station switch 10 
is opened, the trip coil 12 will be energized by the current nor 
mally flowing from source 18 into the primary alarm circuit 
16. The box 2 further includes a holding coil 14, for trip coil 
12, a pair of normally closed contacts 15 and 17, and a nor 
mally open contact 19. When the switch 10 is opened the 
shunt is opened and holding coil 14 drops out. If power source 
18 is operative trip coil 12 is actuated to simultaneously open 
contacts 15 and 17, close contact 19 and releases the master 
box coding mechanism to effect the transmission of a coded 
message to the central office receiving equipment. 

CONTROL CIRCUIT 

A signaling relay 24 is normally energized by half-wave cur 
rent from transformer 26 through the loop including the 
remote station switch 10 in the shunt loop. A diode 28 is pro 
vided in the shunt loop between the remote station switch 10 
and the trip coil 12 so that the half-wave current which flows 
through the signal relay 24 cannot flow through the trip coil 
12 when the remote station switch 10 is opened to assure 
deenergizing of the relay 24. The circuit further includes a 
second diode 30 with a bypass line including contact 32 
therearound. The relay 24 also includes a bypass line incor 
porating a diode 34. 

It is an important feature of the invention that because of 
the diodes 28 and 30, neither half-wave can, immediately 
energize the trip coil 12 when the remote station switch 10 is 
open. The following sequence of events takes place when 
switch 10 is opened: 

1. Relay 24 drops out, which causes the coil of a time delay 
relay 36 to become energized through its direct connection 
through a now closed contact 40 to the input secondary power 
source 20. 

2. The time delay of relay 36 is an inherent electrical 
characteristic thereof, and can be between 8 to 1 second to 
meet the objects of the invention. When the time delay relay 
36 times out, it closes contact 32 around the diode 30 as in 
dicated by the dotted line 32a. 

3. This short-circuits diode 30 and if the primary power 
source 18 is inoperative and coil 12 has not tripped, half-wave 
current from transformer 26 can flow from the transformer 
terminal 26b through master box holding coil 14, trip contact 
17, the master trip coil 12, trip contact 15, diode 28, relay 
contact 32, diode 34, limiting resistor 38, and back to the 
other side of the transformer at terminal 26a. 

4. In this way the coil 12 is actuated by the secondary power 
source 20, which immediately causes contacts 15 and 17 to 
open and contact 19 to close to isolate the control circuit from 
the master box 2 after coil 12 trips. Another normally open 
contact 42 on time delay 36 closes to connect a filter capaci 
tor 44 and shunting resistor 46 to smooth out the half-wave 
current applied to the trip coil. 

5. Even through there is no power from source 18, the 
tripping of coil 12 by the secondary source 20 actuates the 
alarm 16 as per the conventional system defined above. 
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4. 
The diode 34 is to eliminate the impedance of the coil 24 

from the energizing circuit in this actuation arrangement of 
the trip coil 12 by the secondary power source 20. The trans 
former 26 is designed in this circuit as having 115 volts on the 
primary and 48 volts on the secondary. A resistor 38 is pro 
vided in this circuit to limit the current through contact 32 and 
diode 34 when the switch 10 is again closed until relay 23 has 
had time to pick up and relay 36 to drop. As soon as the relay 
36 drops upon reclosing of switch 10, and contact 32 thereby 
opens, the current will be normal through the relay coil 24 in 
one direction and blocked by diode 30 in the other direction. 

It should thus be understood that the relay coil 24 acts upon 
normally open contacts 40 and 41, as indicated by the dotted 
lines 4.0a and 41a, and that when the relay coil 24 drops out on 
the opening of switch 10, the normally open contacts 40 and 
41 will become closed. Naturally, the closing of contact 40 
causes the actuation of the time delay relay 36 and its as 
sociated contacts 32 and 42. The closing of normally open 
contact 24 brings into play a capacitor 44 which acts as a filter 
to smooth the half-wave current applied from the secondary 
source 20 to the trip coil 12 when the primary power source 
18 is defective or inoperative for some reason. This capacitor 
is connected across the circuit only when the time delay relay 
coil 36 is continuously energized for a time interval equal to 
the timing adjustment of the time delay relay. A resistor 46 is 
connected across capacitor 44 to provide a discharge path for 
the capacitor when the time delay relay 36 is deenergized and 
contact 42 is re-opened to its normal position. 

Also, when remote switch 10 is opened, causing contact 41 
to close, a coil 48 is energized to act on its normally opened 
contact 50 to actuate the local alarm devices 3 at the pro 
tected premises. The local alarm devices 3 can be coded or 
not according to the need and will be actuated until switch 10 
is again closed. 

Naturally, it should be understood that if the primary power 
source is properly operative, the same sequence of events 
defined above will occur to actuate the local alarm devices 3, 
but because the power source 18 is available, the secondary 
source 20 will not come into play in connection with the ac 
tuation of the trip coil 12 as contacts 15 and 17 will be im 
mediately opened prior to the actuation of the time delay relay 
36. If both power sources fail, the master box tripping 
mechanism and the local alarm devices are inoperative. 

SUMMARY 

Hence, it is seen that the objects of the invention have been 
achieved by a reliable circuit utilizing a pair of diodes 28 and 
30 operating in conjunction with each other around a remote 
switch 10 in a shunt circuit arrangement with the master trip 
coil 12. Under the normal conditions, each power source 18 
and 20 will be properly in balance, and no alarms will be actu 
ated. Upon the opening of switch 10, however, relay 24 drops 
out closing contacts 40 and 41. This actuates time delay relay 
36 to close contact 32 providing a power source around diode 
30 and to close contact 42 to convert the filter capacitor 44 
and shunting resistor 46 into the circuit. At the same time, this 
energizes coil 48 to close contact 50 to actuate the local alarm 
devices 3. With the shunt circuit including switch 10 open, if 
primary power source 18 is operative, the coil 12 will be im 
mediately energized causing actuation of alarm 16. If the pri 
mary power source 18 is inoperative, power will pass from 
source 20 through contact 32 to the trip coil 12 for actuation 
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of alarm 6. 
While in accordance with the patent statutes only the best 

known embodiment of the invention has been illustrated and 
described in detail, it is to be particularly understood that the 
invention is not limited thereto or thereby, but that the inven 
tive scope is defined in the appended claims. 
What is claimed is that: 
1. An emergency alarm system which comprises 
a shunt master box tripping mechanism, 
primary power means to supply primary electrical power to 

said mechanism, 
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a shunt primary circuit means normally shunting the power 
from the primary power means around the mechanism, 

at least one normally closed remote station switch in the 
shunt circuit, 

secondary power means to each remote station switch, 
secondary circuit means associated with the mechanism and 

the remote station switch to directly actuate the 
mechanism with the secondary power means whenever 
the primary power means is inoperative and the remote 
station switch is opened, and 

means to provide a predetermined time delay after said 
remote station switch is opened before said secondary cir 
cuit means is actuated. 

2. A system according to claim 1 where the tripping 
mechanism includes normally closed switch means connecting 
the mechanism to the secondary circuit means, said switch 
means opened by the actuation of the tripping mechanism to 
isolate the secondary circuit means from the tripping 
mechanism. 

3. An alarm system according to claim 1 where the circuit 
means includes a first diode in the shunt circuit between the 
mechanism and the remote station switch to normally prevent 
flow of the current from the secondary power means into the 
primary circuit means, a second diode between the secondary 
circuit means and the remote station switch to normally 
prevent flow of current from the primary power means into 
the secondary circuit means, and relay means dependent upon 
energization by the remote station switch being closed to 
bypass one of the diodes when the remote station switch is 
opened. 

4. The system according to claim 3 where the relay means 
comprises a first signaling relay normally energized by the 
secondary power means through the remote station switch, 
normally open switch means closed by said relay dropping out 
upon the opening of said remote station switch, a local alarm 
actuated by the closing of said switch means, and a time delay 
relay actuated by the closing of said switch means, and addi 
tional switch means actuated by said time delay relay to 
bypass said one diode. 

5. A system according to claim 4 where the time delay relay 
has a time delay period of between 4 to 1 second. 

6. A system according to claim 4 which includes a third 
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6 
diode to eliminate the impedance of the signaling relay from 
the master box mechanism when said remote station switch is 
open and the primary power means is inoperative. 

7. A system according to claim 6 where the secondary 
power means is an AC source and provides a half-wave signal 
to said circuit means, and the circuit means includes a filter 
means to smooth out the half-wave alternating current from 
said secondary power means acting on the mechanism when 
the primary power means is inoperative. 

8. A system according to claim 7 where the filter means is a 
capacitor and includes a discharge means associated therewith 
to dissipate an electrical power charge still associated 
therewith upon closing the remote station switch and return 
ing the system to normal operation. 

9. An alarm system which comprises 
a master tripping coil, 
primary power means to supply primary electrical power to 

said coil, 
a shunt circuit normally shunting the power from the prima 

ry power means around the tripping coil, 
at least one normally closed remote station switch in the 
shunt circuit, 

an alternating current secondary power means associated 
with said remote station switch and circuit means as 
sociated with the coil and the remote station switch to ac 
tuate the coil with the secondary power means whenever 
the switch is opened and the primary power means is in 
operative, said circuit means operating after a predeter 
mined time delay and including diodes to prevent the 
direct electrical connection of the secondary power 
means to the coil until the circuit means is operative. 

10. An alarm system according to claim 9 where the diode 
means include a first diode in the shunt circuit between the 
tripping coil and the remote station switch to normally prevent 
flow of the current from one half-wave of the secondary power 
means into the mechanism, a second diode between the secon 
dary power means and the remote station switch to normally 
prevent flow of current from the coil into the circuit means 
and from the other half-wave of the secondary power source 
to the tripping coil, said circuit means further including means 
to bypass at least one diode upon opening of the remote sta 
tion switch. 


