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This invention relates to supervised alarm SyS 
tems and more particularly to a system for use 
with a detector Such as the ionization type where 
in there. is no current flow through the detector 
until a predetermined condition has occurred. 
A System of the type to be described may be 

used for fire or smoke detection and may utilize 
an ionization detector. In the ionization de 
tector a reference chamber and a test chamber 
have spaced electrodes upon which a predeter 
mined potential difference is maintained, the 
air in both of the chambers being ionized by the 
presence of a radioactive material, the appa 
ratus being constructed So that upon the entry 
into the test chamber of a fluid Such as Smoke 
the balanced condition is affected and an elec 
tronic relay is actuated to provide an alain. 
In the event the detector is used to indicate 

fire or smoke, it is important that Supervisory 
means be continuously operable to ascertain any 
failure in the system. Such as a broken Wire Or 
the removal of a detecting unit. As a detector 
of this sort dra WS practically no current until an 
unbalance has occurred resulting from the dis 
turbance of the ionization condition in the test 
chamber, there is no current flow and thus it is 
difficult to Supervise the condition of the circuit. 
The present invention aims to provide a super 

Wised alarm circuit for use with a detector nor 
mally drawing practically no current. 
Another object of the invention is to provide 

a supervised alarm circuit having means to in 
dicate the failure of the Source of electrical 
energy. VK. 

It is also an object of the invention to provide 
means to indicate a short circuit occurring in the 
detector circuit. 
Another object of the invention is to provide 

means to indicate the removal of a detector unit 
from its mounting base. 
A still further object of the invention is to pro 

wide a Supervised alarm System. Which is simple 
and economical in manufacture and efficient in 
Operation. 
A circuit in accordance with the invention is 

advantageous as it permits the use of an adaptor 
and testing means for the adjustment of the de 
tector in the position in Which it is to be used. 
Other objects and advantages of the invention 

Will be apparent from the following description 
and from the accompanying drawing Which 
shows, by way of example, an embodiment of the 
invention. 
In the dra Wings: 
Figure 1 is a diagrammatical representation of 
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a Supervised alarm system constructed in ac 
COrdance. With the invention. 

Figure 2 is a diagrammatical representation 
of an individual detector circuit used in the sys 
ten ShoWin in Figure 1. 

Referring to the drawings, there is shown a 
SuperVised alarm System in accordance with the 
invention connected to a source of alternating 
Current supply through a transformer. The 
alternating current supplied by the transformer 

is converted to direct current by the rectifier 
2 and filtered in the circuit 4 after which it is 
paSSed through a relay coil 5 connected in Se 
ries. With a plurality of detector units 6 and 
thence to ground. As shown in the drawing, the 
detector units 6 are connected together for 
use in a single Zone and a plurality of parallel 
Connections may be made to other detectors 
likewise connected in one or more other zones. 
The transformer is preferably of the regul 

lator type producing a constant output voltage 
irrespective of minor variations in its input volt 
age. A primary winding 7 of the transformer 

is connected through a switch 9 and a fuse 
20 to the source of alternating current supply 0. 
A Secondary heater winding 2 is connected to a 
heater filament 22 of the full-wave rectifier tube 
2. A secondary load winding 24 of the trans 

former has its midpoint 25 grounded and its 
Outside leads 26 and 2 connected to anodes 29. 
and 30 of the full-wave rectifier 2. A cathode 
31 of the full-wave rectifier tube 2 is connected 
in series by a wire 32 to the filter 4 including 
an inductance 34 across the ends of which are 
connected a pair of grounding condensers 35. 
The Output of the filter 4 is connected by a wire 
36 in Series with the coil 15 of a supervisory and 
alarm relay 37 having a pair of double-throw 
contacts 40 and 49a. The outgoing lead of the 
relay coil 15 is connected by a wire 4 from which 
the detector units 6 are connected in parallel 
by Wires 42. The detector units 6 are Sup 
ported by mounting brackets 44 each made with 
jacks 45, 46, 47 and 48 to coact respectively with 
plugs 49, 50, 5 and 52 positioned in bases 54 of 
the units. S. 

In Figure 1, four of the detector units 6 are 
shown connected in parallel with each other to 
provide multiple protection for a single zone. 
For simplicity of illustration, the mounting 
bracketS 44 are shown with the detector units 6 
removed. in Figure 2 there is shown a single de 
tector unit 6 supported on its mounting bracket 
44. The detector unit 16 includes a control ioni 
Zation chamber 55 and a test ionization chamber 
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56, chamber 55 being vented to the atmosphere 
through a small aperture 57 in its wall for equali 
zation of the control chamber preSSure and the 
atmosphere pressure, while chamber 56 has a 
comparatively large opening 59 for the easy 
movement of air to be tested through the cham 
ber. The control ionization chamber 55 has its 
outer Wall 60 forming an electrode connected by 
a wire 6 to terminal 52 of the base 54. An in 
termediate insulated portion 64 carries a parti 
tion 65 having thereon a small portion of radio 
active material 66 which provides for the ioniza 
tion of the air in the control chamber 55 and in 
the test chamber 56. The test chamber 56 has 
its outer Wall forming an electrode 67 connected 
by a wire 69 to terminal 5i of its base. Within 
the chambers 55 and 56 are positioned electrodes 
70 and 7 both spaced from the walls of their 
respective chambers and insulated therefrom and 
connected by a wire 2 to the control electrode 3 
of a cold cathode tube 4. Plate 75 of the cold 
Cathode tube A is connected to the Wire 6 and 
a second plate 76 is connected to the wire 69 
thereby connecting the cold cathode tube in 
parallel across the two chambers 55 and 56. The 
ionization chainberS and the cold cathode tube 
are mounted in a suitable casing on the base 54 
to provide a detector aSSembly easily removable 
or replaceable, if desired. 

In the event a single detector unit 6 is to be 
used in a Zone, its terminal 47 is grounded, while 
if a plurality of units are to be used in a ZOne, a 
ground Wire 77 is connected to the terminal 46 of 
the last detector providing a Series ground con 
nection through all of the detector unitS in One 
zone. The mounting brackets have their ter 
minals 45 and 47 connected by jumpers 19 while 
the detector bases 54 have their terminals 49 and 
50 connected by jumpers 88. A series connection 
between each detector is provided by connecting ! 
terminal 46 of the first detector unit by a wire 8 
with terminal 47 of the next unit and making 
like connections between each of the detector 
units 6. By this means a series connection is 
made through each detector unit 6 to ground 
So that the removal of One of the detector units 
Will indicate an open circuit and produce a 
trouble signal. 
The movable contact 40 of the Supervisory and 

alarm relay 37 is used to complete a circuit to 
provide an indication of a zone in which fire or 
other conditions is present. Movable contact 40 
is connected by a wire 84 to one side of the Sup 
ply transformer coil while fixed contact 39 is 
connected by a Wire 86 to a zone indicator 8. 
having its other terminal connected by wire 89 
to the other side of the coil 7 of the Supply trans 
former. The other fixed contact 38 is connected 
in parallel with the fixed contact 39. 
The double-throw contact 4.0a is connected to 

one side of the source of supply through the wire 
84. Fixed contact 9 is connected through a wire 
92 to one side of the coil 94 of an alarm relay 95, 
the other side of the coil 94 is connected to the 
other side of the source of supply by a wire 96. 
Fixed contact, 97 of the double-throw contacts 
40d, is connected by a wire 99 to one side of a 
trouble buzzer 09. The other side of the trouble 
buzzer is connected by the wire 89 to one side of 
the coil 7 of the power supply. The alarm re 
lay 95 has additional contacts of and 02 which 
may be connected in a circuit with alarm gongs to 
a central station, or to initiate the discharge of 
a fire extinguishing System. 
The supervisory and alarm relay 37 preferably 
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4. 
has a wound armature so that its contacts may 
be positioned depending upon the current flow 
through the relay coil 5. Under conditions of 
no current or under a predetermined minimum 
current flow, the arnature moves to Connect Coll 
tact 40d. With 97 to give a trouble alarm, and COIn 
tacts 49 and 33 are connected to give a Zone indi 
cation. For a greater current flow through the 
relay coil 5, the armature changes the position 
of the novable contacts to a floating position be 
tween the fixed contacts. Under conditions of a 
stili greater current, the armature causes the 
movable contacts to move upwardly to connect 
contacts 39 and 40 for the zone indicator 87 and 
to connect contacts 40 and 9 to the fire alarin 
relay 95. In order to produce sufficient current 
flow to maintain the movable contacts floating 
during normal Operation of the System, a re 
Sistor f04 is connected between the wire 4 and 
the terminal 45 of the detector Imounting base 
by a wire 105. A circuit is then provided drawing 
a predetermined minimum current through the 
relay coil 5 So as to hold the contacts away from 
the trouble position. - 

In operating a System in accordance with the 
invention, it is connected to a source of alter 
nating supply thereby energizing the trans 
former and high voltage is applied to the plates 
of the rectifying tube 2. The output of the recti 
fying tube 2 passes through the filter 4, through 
the coil i5 of the supervisory relay 31, through 
the resistor 4, the jumper connection 9 of the 
mounting block, though the jumper connection 
83 of the detector base, and through wires 8, and 
to ground through connection 77. 

In the event any of the detectors 3 &re re 
noved from their mounting bracket 44, the cir 
cuit for the resistor 04 is opened thereby caus 
ing the Supervisory relay to cause ths trouble 
alarm to be given. Likewise, if an open circuit 
occurs in the wiring to the detector unit i, the 
current through the relay coil 5 drops to zero 
causing the trouble alarm to be sounded and 
causing a zone indication. A failure of the aliter 
nating current Supply likewise causes the relay 
to di'Op to the trouble positicn. 

In the event a condition is present, such as fire, 
causing an unbalance of the ionization chambers 
55 and 56, the cold cathode tube i is is triggered 
to break down and cause an increased current 
flow through the relay coil 5 thereby producing 
a fire alarm and zone indication. Further, in the 
event a short circuit CCcurs in the detector or 
ZOne Wiring an alarm signal is given. 

In Order to adjust, or Set, the detector i 6 for 
any predetermined condition, an adaptor jack 
(not shown) may be interposed between the de 
tector base 54 and the mounting bracket, is thei'e- 
by providing for connections to adjust the detec 
tol While it is positioned in the Space wherein it 
is to be used. 

If conditions warrant the installation of one 
or more additional Zones, connections thereto 
may be made in parallel to Wires 34, 92, S9 and 
86 as indicated at 38, and an additional Zone 
indicator 0.6 may be connected by a wire O. 
From the foregoing description it may be seen 

that a Supervised alarm system has been pro 
vided for use with a detector normally drawing 
practically no current. Supervision is given of 
the failure of the power supply, the presence of 
a short circuit, the presence of fire and an indica 
tion of the removal of one of the detector units. 
While the invention has been illustrated and 

described with reference to a specific embodiment 
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thereof, it will be understood that other embodi 
ments may be resorted to without departing from 
the invention. Therefore, the form of the inven 
tion Set out above should be considered as illus 
trative and not as limiting the scope of the foll 
lowing claims. 

I claim: 
i. An electrically actuated alarn System com 

prising an alarm signal to indicate a predeter 
minec condition, a frouble Signal to indicate ma 
functioning of the system, single relay means to 
close a circuit to the trouble signal for a cur 
rent flow below a minimum amount and to open 
the trouble circuit for a current fow above the 
minimum annount and to close a circuit to the 
alarm Signal for a current flow of the same polar 
ity above a predetermined amount, a resistor in 
series with the relay means to provide a current 
flow above the minimum amount to open the 
trouble signal circuit, a detector connected in 
parallel with the resistor and responsive to a 
predetermined condition to provide a current 
flow above the predetermined amount to close 
the alarm circuit, a mounting bracket for the 
detector carrying a pair of contacts connected in 
Series, a base for the detector, and a second pair 
of contacts connected in Series and carried by 
the base, whereby when the detector is in position 
On the mounting block the two pairs of contacts 
are in Series. 

2. An electrically actuated alarm Systern con 
prising an alarm Signal to in dicate an ionization 
Condition, a trouble signal to indicate malfunc 
tioning of the system, a relay switch having a set 
of double-throw contacts, one set of contacts 
Connected to the alarm signal and the other set 
connected to the trouble signal, a singie reiay 
coil to actuate the relay Switch, the relay switch 
constructed and arranged to close the trouble 
contacts for a current flow through the relay coil 
below a minimum amount and to open the trouble 
contacts for a current flow of the same poiarity 
above the minimum amount and to close the 
alarm contacts for a current flow above a pre 
determined amount, a resistor in Series with the 
relay coil to provide a current flow above the 
minimum amount to open the trouble signal cir 
cuit, a detector Connected in parallel With the 
resistor responsive to an ionization condition to 
pass current to provide a current flow above the 
predetermined amount to close the alarm circuit, 
a mounting bracket for the detector, a pair of 
contacts on the mounting bracket in series with 
the relay coil, a base for the detector, and a pair 
of Series-Connected contacts on the base, the : 
base Series contacts adapted to coact. With the 
bracket contacts to complete the relay circuit 
to the resistor and the detector whereby a trouble 
signal is given if the detector is removed from 
its bracket. 
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3. An electrically actuated alarm system com 

prising alarm signal means to indicate a prede 
termined condition, a trouble signal to indicate 
malfunctioning of the System, a circuit adapted 
to be connected to a source of electric current, a 
resistOr connected across the circuit to draw a 
predetermined current therethrough, a detector 
responsive to the predetermined condition to 
provide additional current through the circuit of 
the same polarity as the current through the re 
sistor, first SWitch means, a set of double-throw 
contacts for the first Switch means, one set of 
contacts connected to the alarm signal and the 
other set connected to the trouble signal, second 
switch means, a set of double-throw contacts for 
the Second SWitch means, a zone indicator, both 
of Said Second sets of double contacts connected 
to the Zone indicator, and single relay means re 
Sponsive to the current in the circuit to close the 
trouble Switch for a current flow below a prede 
termined minimum amount and to close the 
alarm SWitch upon the flow of a predetermined 
additional amount of current and to close one 
Set of the Zone indicator Switch contacts with 
the alarm contacts and the other set of Zone con 
tacts with the trouble contacts so that the loca 
tion of the condition or trouble is given. 

4. An electrically actuated alarm system com 
prising alarm Signal means to indicate a prede 
termined condition, trouble signal means to in 
dicate malfunctioning of the system, electric cir 
cuit connection means, relay means to operate 
the signals, a resistor connected in the circuit in 
series with the relay to draw a predetermined 
current therethrough for normally preventing 
actuation of the trouble signal means, a detector 
responsive to the predetermined condition to 
provide additional current through the relay of 
the same polarity as the current through the re 
sistor for the actuation of the alarm Signal, a 
mounting bracket for the detector, a pair of con 
tacts carried by the mounting bracket and con 
nected in series with the resistor, a base for the 
detector, and a pair of contacts connected in se 
ries and carried by the base, the base contacts 
cooperating with the bracket contacts to com 
plete the circuit through the resistor, whereby 
upon the removal of the detector and its base 
the trouble signal is actuated. 

ERANK B. AEN. 
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