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The present invention relates to high pressure ?uid 
medium distributing systems of the type wherein a supply 
of ?re extinguishing agent is released for distribution to 
one or more zones or spaces, and, more particularly to 
such systems wherein the supply of ?uid medium is di 
vided into portions which are released sequentially. 
Where ?re hazards exist in buildings or installations 

which ‘are unattended except for periodic visits of main 
tenance personnel, it is essential that a ?re extinguishing 
system be provided therein which will detect the presence 
of a ?re in any of the hazard areas and will automati 
cally go into operation to extinguish that ?re. 
The systems previously provided for this purpose are 

capable of extinguishing a single ?re but must be man 
ually reset after each ?re by the maintenance personnel 
before it can operate to extinguish a subsequent ?re. 

In many buildings and installations, the ?re hazards 
are of such a nature that several ?res could occur in the 
same or different hazard areas before the system could 
be reset. In such cases, the previously known systems 
would be effective only in temporarily delaying the de 
struction of the building or installation. 

It is preferable in systems for this purpose, that the 
supply of extinguishing agent be stored in a number of 
containers which are discharged in sequence to maintain 
a continuous ?ow of agent over an extended period of 
time. It has been found that the most effective flow of 
agent is achieved when each successive container starts 
to discharge at that time when the preceding container 
is completely, or nearly completely, discharged. 

In prior systems wherein a number of containers of 
extinguishing agent are discharged sequentially, a timer 
has been used to control the actuation of the discharge 
valves of the containers in a manner such that each of 
the discharge valves is actuated after a preset period of 
time has elapsed since the actuation of the previous valve. 

Such an arrangement is generally unsatisfactory be 
cause it fails to compensate for variations in the rate of 
discharge of the agent. For example, the rate at which 
gaseous carbon dioxide will discharge from a pressurized 
container through a given valve is over three times greater 
at 70° F. than it is at —40° F. It can be seen therefore 
that a carbon dioxide system installed in a heated build 
ing and provided with a timer properly adjusted to give 
the most effective continuous ?ow of agent at 70° F., 
would provide an interrupted flow if the heating system 
failed and the temperature in the building dropped ap 
preciably. Such an interrupted flow of agent would allow 
the ?re to repropagate itself during the period when no 
agent was being discharged. 

In systems using a timer, interrupted flow is also en 
countered if one of the containers should fail to dis 
charge. In such a case the next container would not 
begin to discharge until the end of the present time period 
allotted for the discharge of the inoperative container, 
and the ?re would repropagate during this period. 

Accordingly, it is an object of the present invention 
to provide an automatic ?re extinguishing system not sub 
ject to the foregoing difficulties. 

Another object is to provide such a system capable of 
automatically extinguishing two or more ?res occurring at 
spaced intervals without resetting. 

Another object is to provide such a system wherein the 
discharge of the extinguishing agent is controlled in a 
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manner to obtain the most effective utilization thereof. 
Another object is to provide such a system including 

a supply of pressurized extinguishing agent divided into 
portions to be discharged sequentially wherein the dis 
charge of each portion is controlled to obtain the most 
eifective utilization of the agent. 
A further object is to provide such a system including 

a supply of pressurized extinguishing agent divided into 
portions to be discharged sequentially in response to a ?re 
wherein the sequential discharging of the portions is in 
terrupted when the ?re is extinguished and is reinstituted 
automatically in response to a second ?re. 

Other and further objects of the invention will be ob 
vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 

In accordance with the present invention, the foregoing 
objects are generally accomplished by providing a ?re 
extinguishing system comprising in combination a supply 
of fire extinguishing agent, conduit means connected to 
the supply and extending to an area to be protected, ?re 
detecting means in the area to be protected, pressure 
detecting means in the conduit means, and means respon 
sive to the ?re detecting means and the pressure detecting 
means for discharging a portion of the supply each time 
the pressure in the conduit means is below a predeter~ 
mined value upon the detection of a ?re by the ?re detect 
ing means. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration ‘and description, and 
is shown in the accompanying drawing, forming a part of 
the speci?cation, wherein: 
The single ?gure of the drawing is a schematic illustra 

tion of a system in accordance with the present invention. 
Referring to the drawing in detail, there is shown a 

system in accordance with the present invention which 
includes a supply of carbon dioxide under pressure stored 
in six containers 1%, 11, 12, 1d, 15 and 16 provided with 
electrically operable discharge control valves 17, 19, 20, 
21, 22 and 24 espectively; ‘a conduit network 25 con~ 
nected to the containers and extending to the protected 
areas 26, 27 and 29; ?re detectors 30, 31 and 32 re 
spectively positioned in the areas 26, 27 and 29; a pres 
sure switch 34 in the conduit network; a time delay 
switch 35; and a stepping relay 36 operated by the ?re 
detectors 3d, 31 and 32, the pressure switch 34, ‘and the 
time delay switch 35, to sequentially actuate the valves 
17, 19, 20, 2.1, 22 and 24. 
The conduit network 25 comprises a collecting manifold 

37 provided with short conduits 39 connected to each of 
the containers, a distributing manifold 49 provided with 
branch conduits 41, 42 and 44» extending into the areas 
26, 27 and 29 respectively, and a main delivery conduit 
45 connecting the manifolds 37 and 39. 

Electrically operable direction valves 46, 47 and 49 
respectively are provided in the branch conduits 41, 42 
and 44, each of which terminates in discharge directing 
means (not shown) suitable for extinguishing ?re in the 
associated area. 
A source of direct current electricity having a positive 

terminal 50 connected to a conductor 51 and a negative 
terminal 52 connected to ground is provided to supply 
the nececssary power for operating the valves and the 
stepping relay. 
The ?re detectors 3%), 31 and 32 each include a heat 

sensing unit 54, 55 and 56 respectively and an electrical 
switch 57, 59 and 64} respectively under the control of 
the associated heat sensing unit and adapted to be placed 
in a closed position when a ?re is detected by the sensing 
unit. One of the contacts of each of the switches 57, 
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59 and 60 is conected to the conductor 51 by means of 
conductors 61, 62 and 64 respectively, and the other con 
tact of each of the switches is connected by means of a 
conductor 65, 66, and 67 to one end of relay coils 69, 
70 and 71 respectively. The other end of each of the 
relay coils is conected to ground thereby placing each of 
the switches in series with their respective coils across 
the terminals 50 and 52. 
The direction valves 46, ‘47 and 49 ‘are of the type which 

open when electrical current is passed therethrough and 
reclose when the ?ow of current stops. 
Each of the three relay coils 69, 70 and 71 controls 

the operation of a normally open switch 72, 74 and 75 
connected in series with the respective valves 46, 47 and 
49 between the conductor 51 and ground. The relay 
coils 69, ‘70 and 71 respectively, also control the opera 
tion of three additional normally open switches 76, 77 
and 79 which are connected in parallel between the con 
ductor 51 and a conductor 80. 
The pressure switch 34 is positioned at an opening 81 

in the main conduit ‘45 and includes a piston 82 in 
communication with the opening 81, a spring 84 urging 
the piston toward the opening, ‘and a normally closed 
switch 85 mechanically connected to the piston to be op~ 
erated thereby. One of the contacts of the switch is con 
nected to the conductor 86 and the other contact is con 
nected to a conductor 86 leading to the time delay 
switch 35. 
The time delay switch 35 includes a heater 87, a sta 

tionary contact 89, and a contact 90 mounted on a bi 
metallic strip 91 which bends and moves the contact 90 
away from the contact 89 when heated by the heater 87. 
The contact 90 is connected to the conductor 36 through 
the ‘bimetallic strip 91, and the contact 89 is connected 
to a conductor 92 leading to the stepping relay 36. 
The stepping relay comprises a stepping coil 94, a reset 

coil 95, six stationary contacts 96, 97, 99, 1612', 161 and 
102, and a movable contact 104 under the control of 
the coils 94 and 95. The stepping coil 94 is connected 
to the conductor 92 at one end thereof and to ground at 
the other end thereof, and the reset coil 95 has one end 
connected to ground and the other end connected to the 
conductor 51 through a normally open reset switch 105. 
The movable contact 104 is connected to the conductor 
51, and the stationary contacts 96, 97, 99, 100, 191 and 
102 are respectively connected through conductors 106, 
167, 109, 116, 111 and 112 and the discharge valves 
17, 19, 26, 2-1, 22 and 24 to ground. The movable con 
tact 104 is secured to a ratchet wheel 113 rotatably mount 
ed on‘ the shaft 114. 
The ratchet wheel 113 is rotated in a clockwise di 

rection by a plunger 115 which is held in a retracted posi 
tion by a spring 116 and is moved to engage and rotate 
the ratchet wheel when the stepping coil 94 is energized. 
A spiral spring 117 positioned about the shaft 114 has 
one end attached to the ratchet wheel 113 and the other 
end attached to the shaft 114 and is wound by the clock 
wise rotation of the ratchet wheel. A latching bar 118 
pivotally mounted on a pin 119 adjacent the ratchet 
wheel 113 is held in engagement with the ratchet wheel 
by a spring 120 to prevent counter clockwise rotation of 
the wheel under the action of the spiral spring 117. 
The bar 118 is under the control of the reset coil 95 

and is moved out of engagement with the wheel 113 when 
the coil 95 is energized. The relay 36 is constructed so 
that each time the stepping coil 94 is energized the plunger 
115 rotates the ratchet wheel suf?ciently to move the 
movable contact 104 to the next stationary contact. The 
latching bar 118 then maintains the ratchet wheel in this 
position until the stepping coil 94 is deenergized and re 
energized. When the reset coil 95 is energized, the latch 
ing bar 118 is moved out of engagement with the ratchet 
wheel 113 and the wheel 113 rotates under the action of 
the spring 117 to return the movable contact 104- to the 
position shown in the drawing. 
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The discharge valves 17, 19, 2t}, 21, 22 and 24 are of 

the type which open when electrical current is passed 
therethrough, therefore, each of the valves is opened 
when the moveable contact 104 engages the respective 
stationary contact to connect the valve across the elec 
trical supply. 

‘In operation, when a ?re occurs in one of the areas 
to be protected 26, 27 or 29, the ?re detector heat sens 
ing unit 54, 55 or 56 located in that area responds to the 
heat produced by the ?re and closes the associated ?re de 
tector switch 57, 59 or 60. The relay coil 69, 70 or 71 
connected to the closed ?re detector switch is then ener 
gized to close the pair of relay switches 72 and 76, 714 and 
77, or 75 and 79 associated with the relay coil, thereby 
actuating the proper direction valve 46, 47 or 49 and plac 
ing the conductor 80 in electrical communication with the 
positive terminal 56. Electrical current then ?ows from 
the terminal 51) to the conductor 80 and through the 
switch 65, the conductor 86, the bimetallic strip 91 and 
the contact 91} to the contact 89. A portion of the current 
?ows through the heater element 87 to ground while the 
remainder ?ows through the conductor 92, and the step 
ping coil 94, to ground. The stepping coil 94 is thereby 
energized and moves the moveable contact 104 clockwise 
to engage the stationary contact 96 and allow current to 
?ow from the conductor 51 through the contacts 104 and 
96, the conductor 106, and the'valve 17 to ground, The 
valve 17 is opened by this current ?ow allowing the pres 
surized ?re extinguishing agent to ?ow into the collecting 
manifold 37, through the delivery conduit 45 into the dis 
tributing manifold ‘40, and through the open direction 
valve ‘46, ‘47 or 49 into the area containing the ?re. 
As the container 19 begins to discharge, the conduit 45 

becomes pressurized and the pressure switch piston 82 
moves against the spring 84 and opens the switch 85 to 
deenergize the stepping relay coil 94. The opening of 
the switch 85 also stops the current ?ow through the 
heater element 87 before the strip 91 has been heated suf 
?ciently to cause it to bend away from the contact 89. 
The switch 85 remains open until the pressure of the ex 
tinguishing agent being discharged from the container 19 
drops to a predetermined valve. 
Should the ?re continue to burn after the discharge 

of the agent from the container 10 has been completed, 
the reclosing of the switch 85 reenergizes the stepping 
coil 94 causing the moveable contact 104 to move to the 
stationary contact 97, thus energizing the valve '19 to 
effect the discharge of the container 11. This action is 
repeated until the ?re is extinguished. 

Should any of the containers fail to discharge after the 
stepping relay has placed the discharge valve of the con 
tainer in communication with the conductor 51, the con 
duit 45 remains unpressurized and the switch 85 does 
not open. Thus, if a ?re is still being detected by the 
heat sensing unit 54, 55 or 56, electrical current flows con 
tinuously through the heater 87 and the bimetallic strip 
19 is heated to the point where it bends and moves the 
contact 90 away from the contact 89 to deenergize the 
stepping coil 94 and the heater 87. The strip 91 then cools j 
and assumes its original shape bringing the contacts 90 
and 89 together to reenergize the stepping coil 94 thus 
moving the moveable contact 104 into contact with the 
next stationary contact to discharge the next container. 
When the ?re has been extinguished, the ?re detector 

switch 57, 59 or 60 is returned to its open position, the 
relay coil 69, 70 or 71 connected thereto is deenergized, 
and the switches 76 and 72, 77 and 74, or 79 and 75 as 
sociated with the relay coil are opened to deenergize the 
conductor 80 and to reclose the direction valve 46, 47 or 
49. The moveable contact 104 remains in contact with 
the stationary contact associated with the last container 
discharged. 

Should another ?re occur in any of the areas 26, 27 
or 29 before the system is reset, the ?re detector 30, 31, 
or 32 in the affected area causes the associated relay coil 
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69, 70 or 71 to be energized thus closing the switches 76 
and 72, 77 and 74, or 79 and 75. The proper direction 
valve 46, 47 or 49 is thereby opened and the stepping re 
lay 36 is energized to initiate the discharge of the next 
container, and, as previously described, subsequent con 
tainers are sequentially discharged until this second ?re 
is also extinguished. 

After one or more ?res are extinguished, the system 
can be reconditioned by closing the switch 165 to return 
the moveable contact 104 to the illustrated position and 
by replacing the exhausted containers with charged con 
tainers. 

‘From the foregoing description, it will be seen that 
the present invention provides a ?re extinguishing system 
capable of automatically extinguishing two or more ?res 
at spaced intervals without resetting wherein the dis 
charge of the extinguished agent is controlled in a man 
ner to obtain the most eifective utilization thereof. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein, without de 
parting from the spirit and scope of the invention and 
without sacri?cing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as illus 
trative and not in any limiting sense. 

I claim: 
1. A ?re extinguishing system comprising in combina 

tion receptacle means adapted to contain a supply of 
?re extinguishing agent under gaseous pressure, conduit 
means‘ connected to said receptacle means and extending 
to an area to be protected, ?re detecting means in the 
area to be protected, pressure detecting means in said 
conduit means, discharge controlling valve means for said 
receptacle means, and means responsive to said ?re de 
tecting means and said pressure detecting means for op 
erating said valve means to place a portion of said re 
ceptacle means in communication with said conduit 
means each time the pressure in said conduit means is 
below a predetermined value only during the detection 
of a ?re by said ?re detecting means. 

2. A ?re extinguishing. system comprising in combina 
tion a plurality of receptacles adapted to contain a sup 
ply of ?re extinguishing agent under gaseous pressure, 
conduit means connected to said receptacles and extend 
ing to an area to be protected, ?re detecting means in the 
area to be protected, pressure detecting means in said 
conduit means, discharge controlling valve means for 
each of said receptacles, valve actuating means respon 
sive to said ?re detecting means and said pressure detect 
ing means for actuating one of said discharge valves 
when a ?re is initially detected by said ?re detecting 
means and for actuating another of said valves each time 
the pressure in the conduit decreases to a predetermined 
value only throughout the period the ?re is detected. 

3. A ?re extinguishing system comprising in combina 
tion a plurality of receptacles adapted to contain a sup 
ply of ?re extinguishing agent under gaseous pressure, 
conduit means connected to said receptacles and extend 
ing to an area to be protected, electrically operable dis 
charge controlling valve means for each of said recep 
tacles, a source of electrical energy, switch means con 
nected to each of said valve means and to said electrical 
supply for connecting any of said valve means to said 
electrical supply, electrically operable means for actuat 
ing said switch means to connect a diiferent one of said 
valve means to said electrical supply each time said elec 
trically operable means is energized, ?re detecting means 
in the area to be protected including switch means for 
energizing said electrically operable switch actuating 
means when a ?re is detected to effect the discharge of 
one of said receptacles, and pressure detecting means in 
said conduit means including switch means for deener 
gizing said electrically operable switch actuating means 
during the period when a predetermined pressure is pres 
ent in said conduit means due to the discharge of agent, 
whereby said electrically operable switch actuating means 
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6 
are reenergized when the pressure in said conduit means 
drops below the predetermined pressure upon continued 
detection of ?re. 

4. A ?re extinguishing system comprising in combina 
tion a plurality of receptacles adapted to contain a sup 
ply of ?re extinguishing agent under gaseous pressure, 
conduit means connected to said receptacles and extend 
ing to an area to be protected, electrically operable dis— 
charge controlling valve means for each of said recep 
tacles, a source of electrical energy, switch means con 
nected to each of said valve means and to said electrical 
supply for connecting any of said valve means to said 
electrical supply, electrically operable means for actuat~ 
ing said switch means to connect a different one of said 
valve means to said electrical supply each time said elec 
trically operable means is energized, ?re detecting means 
in the area to be protected including switch means for 
energizing said electrically operable switch actuating 
means when a ?re is detected to eilect the discharge of 
one of said receptacles, pressure detecting means in said 
conduit means including switch means for deenergizing 
said electrically operable switch actuating means during 
the period when a predetermined pressure is present in 
said conduit means due to the discharge of agent, where 
by said electrically operable means are reenergized when 
the pressure in said conduit means drops below the pre 
determined pressure upon continued detection of ?re, 
and time delay switch means for temporarily deenergiz 
ing said electrically operable means when the said elec 
trically operable switch actuating means remains ener 
gized for longer than a predetermined period of time. 

5. A ?re extinguishing system comprising in combina 
tion a plurality of receptacles adapted to contain a 
supply of ?re extinguishing agent under gaseous pres 
sure, conduit means connected to said receptacles and 
extending to a plurality of areas to be protected, a plu 
rality of electrically operable direction valve means in 
said conduit means, each constructed and arranged to 
place one of the areas in ?uid ?ow communication with 
said conduit means, electrically operable discharge con 
trolling valve means for each of said receptacles, a source 
of electrical energy, switch means connected to each 
of said discharge valve means and to said electrical sup 
ply for connecting any of said discharge valve means 
to said electrical supply, electrically operable means for 
actuating said switch means to connect a different one 
of said discharge valve means to said electrical supply 
each time said electrically operable means is energized, 
?re detecting means in each of the areas to be protected 
including switch means for energizing said electrically 
operable switch actuating means and one of said direc 
tion valve means when a ?re is detected to discharge 
one of said receptacles into the area containing the ?re, 
pressure detecting means in said conduit means includ 
ing switch means for deenergizing said electrically oper 
able switch actuating means during the period when a 
predetermined pressure is present in said conduit means 
due to the discharge of agent, whereby said electrically 
operable switch actuating means are reenergized when 
the pressure in said conduit means drops below the pre 
determined pressure upon continued detection of tire, 
and time delay switch means for temporarily deenergiz 
ing said electrically operable means when said electri 
cally operable switch actuating means remains energized 
for longer than a predetermined period of time. 
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