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UNITED STATES PATENT OFFICE 
2,537,009 

DELAYED ACTION FIRE-EXTINGUISEING 
SYSTEM 

Frank B. Allen, Verona, and Norman Harry 
Siebens, Cedar Grove, N. J., assignors to C-O- 
Two Fire Equipment Company, Newark, N.J., 
a corporation of Delaware 

Application June 2, 1947, Serial No. 753,260 
(C. 168-9) 17 Claims. 

The present invention relates to improvements 
in fire extinguishing systems in which the dis 
charge of the fire extinguishing fluid into a 
space to be protected is delayed for a predeter 
mined time interval after the System is operated. 
The system is used to flood an enclosure with 

a fire extinguishing fluid to provide an atmos 
phere incapable of supporting combustion and 
thus extinguishing the fire. The enclosure may 
be occupied and thus it is advisable to provide a 
delayed discharge of the fluid to allow time for 
a warning signal to be given and to enable the 
occupants of the enclosure to escape. In other 
cases it is advisable to withhold the discharge of 
the fluid until sufficient time has elapsed for Wen 
tilating fans to be shut off and for ventilating 
doors or the like to be closed so that the fire ex 
tinguishing fluid will be retained within the en 
closure. 

Heretofore, in some cases time delay Systems 
have been provided including moving parts which 
have not operated effectively under adverse con 
ditions of temperature. In other cases friction 
has developed due to dust accumulation result 
ing in a wide variation in the operating time of 
the system. Other systems have depended for 
their proper operation upon the venting of air 
from a bellows which, in turn, has operated link 
age actuated valves for the release of the fire 
extinguishing fluid. Such devices have not been 
altogether satisfactory because the devices often 
get out of adjustment and thus the time inters 
val varies considerably. - 
The present invention aims to overcome the dis 

advantages of prior devices by providing a time 
'delay System having no external operating parts 
and which depends for its operation on fluid pres 
Su'e. 
Another object of the invention is to provide a 

fire extinguishing apparatus including means ac 
tuable by the fluid to delay the discharge thereof 
for a predetermined time. 
A further object of the invention is to provide 

a fire extinguishing apparatus in which the time 
interval of a delayed discharge may be easily set 
and which remains constantly in adjustinaent dur 
ing use. 
Another object of the invention is to provide 

a time delay device including means for the 
automatic resetting thereof after an actuation 
thereof. 
Another object of the invention is to provide 

a time delay device Which is Simple in construc 
tion, reliable in operation and rugged in use. 

In accordance with the invention the foregoing 
objectS are accomplished by providing a fire, ex 
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2 
tinguishing system in which fluid is caused to flow 
through one chamber into another chamber, a 
time interval being required for the pressure in 
the Second chamber to reach a value at which it 
overbalances a force depending upon the pres 
sure in the first chamber and actuates means to 
release the fire extinguishing fluid. 
An apparatus in accordance with the inven 

tion is advantageous in that the length of a set 
time interval is not affected by changes of tem 
perature within the range in which the apparatus 
is used. The apparatus may be operated by vari 
OuS types of fluid medium and when op&rated by 
non-condensible gases it may be mounted in any 
position without affecting the accuracy of the 
time interval. 
Other objects and advantages of the invention 

Will be apparent from the following description 
and from the accompanying drawings which show 
by Way of example embodiaents of the invention. 
In the drawings: 
Fig. 1 is a schematic view of a delayed action 

Sire extinguishing Systern in accordance with the 
invention. 

Fig. 2 is a Schematic view of a System. Similar to 
that shown in Fig. 1 which has been modified for 
remote operation. 

Fig. 3 is a diagrammatic view of a typical appli 
cation of the invention. 

Fig. 4 is a curve illustrating the relation of the 
operating time to pressure in the chambers of a 
device in accordance with the invention. 

Fig. 5 is an elevational view of a time delay 
device in accordance with the invention. 

Fig. 6 is a sectional elevational view of the de 
vice shown in Fig. 5. 

Referring to Fig. 1 of the drawings there is 
shown a schematic view of a fire extinguishing 
system in accordance with the invention. The 
system comprises generally a container adapted 
to retain a fluid under pressure, a valve 2 to 
releasably retain the fluid in the container, a fluid 
passage or conduit 3 to lead the discharged fluid 
from the container to a Valve 4 adapted to close 
the passage against the discharge of the fluid, 
a time delay device 5 to release fluid to open the 
Valve 4 at the end of a predetermined time inter 
Wall, and a conduit 6 to conduct the fluid to an 
enclosure 9 illustrated reduced in size. 
The container is of the usual type for Storing 

fire extinguishing fluid under pressure such as 
nitrogen, carbon dioxide or any other compressible 
fire extinguishing fluid medium. The valve 2 is 
of the usual type for releasing high pressure fluid 
and is shown as arranged to release the fluid by 
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turning a handle 4 on the top thereof unseating 
a valve member 5 from a set S releasing the 
fluid through conduit 3 to the time delay device 5. 
The valve is adapted to restrain the fioW of 

filuid froni conduit, 3 to the enclosure 9 until the 
end of a predetermined time interval. The valve 
is shown in detail in Fig. 6 and Corinprises a gody 
28, an iniet 2 for fluid released from the Con 
tainer , a waive chamber 22 in fluid conmuni 
cation. With the inlet 2, an outlet 2? to lead fluid 
from the valve chamber 22 to the tirine delay de 
Vice S. The valve also includes a waive Seat 26 
and a valve member 2, Seating thereon and 
adapted to releasably close the fitid paSSage 
from the chamber 22 to an outlet 23 which is 
provided with a threaded portion (not ShoWn) 
for connection to conduit 6. 
The Waive member 2 is Slideably nonted in 

the valve chamber 22 by its piston extension 30 
adapted to be received in and reciprocate in a 
cylindrical portion 3 of the valve body 23. An 
O-ring Seal 32 is carried in a groove 34 in the 
Wall of the piston extansion 33 to provide a fluid 
tight Seal between the valve chamber 22 and the 
atinoSphere. The Valve member 2 is provided 
With means for manual operation by a waive rod 
35 attached to, or forming part of the cylindrical 
extension 3. A manual operating handle 33 is 
pivotally mounted on a pin 37 extending through 
the waive rod 35. In order that the valve men 
ber 2, will be normally Seated a conprassion 
Spring 33 is placed around the Valve rod 35 and 
compressed between the inside of a Valve cap 63 
and end of the piston 3. To provide a fillid 
tight seat for the valve member 2 with its seat 
26, a recess 2 is formed in the face of the valve 
member adapted to receive a Seat material 4 
Such as nylon or the like. To facilitate Inanufac 
ture the valve cap is and the body 23 are shown 
as made Separately and aSSembled by means of a 
threaded connection 45. 
Means for operating the valve member 2 by 

filid pressure conprises a push rod is having 
one end received in an elongated recess in the 
Wave inenber, the puish rod forming an exten 
Sion of a piston if adapted to reciprocate in a 
cylinder A9 formed in end 5 of the body 23. 
Fiurid inay be admitted to the cylinder is through 
an inlet 3. The piston is inade fluid-tight by 
an O-ring gasket 52 received in a groove 4 in 
the wall thereof. The diameter of piston exten 
SiOn 35 is inade slightly greater than the diarin 
eter Gif the seat 3S so that the effects of the Spring 
33 and the pressure in changer 22 teading to 
Seat the Valve merinber 2, Will be counteracted 
and the valve member 27 easily unseated by 
pireSSure on the piston in the cylinder 3. 
After the valve member 2 is unseated, pressure 
actS On its Outlet, Side holding it off its seat until 
all of the fluid has been discharged from the sys 
tein, after which the valve is reset in the closed 
position by the action of the Spring 39. 
The time delay device 5 is adapted to open the 

Valve is at the end of a predetermined time in 
terval and is actuated by the pressure of fiurid 
released from container passing through the 
holiSigng of Valve into the device from the inlet, 
Side of tie valve member 27. The device re 
ceives the fluid through a pipe connection 53 po 
Sitioined in the threaded end 5 of the outlet 23 
Of the valve . The device comprises a lower 
body portion 53, a Storage means or chamber 8, 
an upper body portion 6, and a second storage 
ricanS or chamber 2. 
The lower body portion 59 is provided with an 

inlet 3 having a threaded surface 63 for en 
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4. 
gagement with the pipe connection 56. Inlet 63 
is narrowed at its upper end to provide a shoul 
der 65 and is thereafter enlarged to provide a 
chamber 6 adapted to receive a valve member 

the valve member 6 has a paSSage 68 ex 
tending therethrough. An orifice disc 69 is po 
sitioined in an enlarged portion of the paS 
Sage 68. The orifice 69 is protected against Ob 
structions blocking its opening by Strainers of 
henispherical shape positioned on either side 
thereof. A threaded member 72 having a pas 
Sage E3 therethrough supports the orifice disc 69 
With the strainers in the enlarged portion 10 
of the passage. A second portion 5 of body 59 
is formed with a passage 76 extending there 
through. A seat it is positioned adjacent an 
outlet 8 for the passage of fluid from the body 
to the chamber 6. Walve member 6 is made 
With a somewhat Smaller diameter than the 
diameter of passage 6 in which it is positioned 
in order that fluid medium may paSS between the 
wal of the passage and the valve member When 
it is in the open position. The valve member 6 
is adapted to engage with the Seat , and in 
Girder to provide a fluid-tight seat, a Seating ma 
terial 33 is positioned in a receSS 8, in the face 
of the valve member. The waive member 6 is 
normally urged against Seat 17 by a light Spring 
£2 positioned about the valve member and en 
gaged between the shoulder 65 of body S9 and 
an annular wall 85 of the valve member. The 
upper portion 5 of the body member 59 acts as 
a support for the wall of chamber 6 which may 
ice wielded or otherwise attached thereto. 
The chamber 6 is adapted to receive fluid re 

stricted in fioW by the orifice disc 69 and is 
Sinoy in as made spherical in Shape for economy 
of material in the manufacture thereof. The 
sphere may be formed with a lower portion 86 
and an upper portion 87 which are ShoWn aS 
welded together at joint 88. 
The upper body portion 6 Serves to support 

chamber 62 and provides a fluid passage between 
the fiuid chambers. The upper body portion also 
acts as a housing for a pressure operable Valve re 

i. 

sponsive to the relationship of the pressures in 
chambers 60 and 62, the valve being adapted to 
release fiuid stored in chamber 60. The upper 
body portion 6 is formed of a central member 
3 having a passageway extending therethrough 
and is shown as provided with a threaded end 9i 
adapted to be received in a fitting 92 Shown as 
attached to the top portion 87 of chamber 6, 
by a Welded joint 93 or the like. The body 9 
has a bore 3 extending therethrough having a 
center or chanoer portion 95 encircled at its inlet 
end by a valve Seat SS and having an enlarged 
portion 9 at its upper end adapted to receive a 
pistOI) member 99. A valve member 3 is adap 
ed to engage with the seat 96. The valve member 

is provided with a recess if on its face 
adapted to receive a seat material O2 to provide 
a fluid-tight Seal between the valve member and 
its Seat. The Valve member 2 is also provided 
With a bore 3 in an enlarged portion 04 of 
Which is positioned an orifice member 85 pro 
tected against obstructions blocking the opening 
therein by hemi-spherical screens O3. The 
ScreenS and Orifice are held in position by a plug 

3 Which is shown as provided with a threaded 
Connection with a threaded inner surface of 
bore 34. The plug has a passage extending 
therethrough to lead fluid to the orifice O5. In 
Order that the Valve member 20 may be nor 
inally held against its seat, a light spring 2 



as chamber 60. 

2,587,009. 
5 

is positioned about the lower end thereof engag" 
ing between end wall 3 of fitting 92 and a 
shoulder 8 of the valve member, Fluid preS 
sure may pass between the wall of bore 94 and 
the valve member through longitudinally ex 
tending slots in the shoulder 08 of the Waive 
member. The valve member 100 is adapted to 
be opened by fluid pressure in chamber 62 act 
ing against the surface of piston 99. The valve 
member 8 has a hollow tubular extension 5 
adapted to provide means for actuation of the 
valve member by the piston 99. The piston is 
shown with a base portion 6 having an annular 
wall f : and a reduced portion 8. The tubular 
extension 5 extends upWardly through the paS 
sage 94 and the base portion 6 of the piston 
from the valve member 10, The reduced end 
8 of the piston is adapted to slide in an enlarged 

portion 9 of the bore 94. A gasket 2 provides 
a fluid-tight sea between chamber 95 and the 
underside of the piston 99 which is open to the 
atmosphere by vents 2d. Base portion f6 is 
also provided with an upwardly extending cylin 
drical portion 22 adapted to receive a gasket 24 
between its inner Wall and the outer Wall of tubul 
lar extension 3. The outer surface of cylindrical 
portion 22 is shown as threaded to receive an 
apertured cap member 25 having an annular 
flange 26. The piston 99 is adapted to recip 
rocate in a cylinder 27 formed in the upper end 
of body 90. A gasket 29 seals the piston against 
fluid leakage while the annular fiange 26 slides 
against the surface of the cylinder wall 27 guid 
ing the piston in its movement. The area of the 
Operating Surface of piston, 99 is made large 
than the area of the fluid passage closed by valve 
member 88 in order that a predetermined rela 
tionship of pressures in chambers 6 and 62. Will 
cause the piston to move the valve member from 
its seat against the pressure on the valve member 
from chamber 6 and from Spring 2. Fluid is 
thus released from chamber 6 through chamber 
95 to an Outlet 28. . 
To provide for a poSSible slow leak past valve 

seat 96 resulting in fluid entering chamber 95 
during the delay interval, means are provided 
for discharging the fluid to the atmosphere with 
out permitting it to accumulate and render the 
time delay device inaccurate. The means for 
venting chamber 95 is provided in the Wall thereof 
and includes a plug 30 shown as threadedly 
engaged in a bore 3 in the side wall of body 
99. The plug 30 carries a check valve member 
32 having a recess 434 to receive the usual seat 

ing material 35 and is Supported by an exten 
Sion 36 loosely extending through a bore 3 in 
the plug 30 and held in position by an enlarged 
end portion 39, The check valve 32 is nor 
mally held away from its seating surface 49 by 
a Spring eligaging between the surface of 
plug 3 and the valve member. Any leakage past 
valve seat 98 is vented to the atmosphere through 
the space between the Walls of bore 3 and ex 
tension 35. The vent is rendered ineffective 
during operation of the time delay device by pres 
sure against the bottom of the check valve men 
ber 32 which overcomes the action of Spring 
4; and moves the valve member against its seat 
O. 
Chamber 62 is also shown as Spherical in form 

and is comprised of hemispherical portions 44 
and 45 joined by a welded junction 48. Cham 
ber 62 is shown as approximately the Same size 

The chamber is Supported on 
the upper body portion 6 by a fitting 47 shown 
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6 
attached to the chamber by a welded joint 48. 
The fitting is tubular and is shown threaded Ol. 
its inner surface for engaging with the threaded 
outer surface of the cylindrical portion 2 of 
the body 6l. The Cutlet 23 for chamber 95 of 
the upper body portion 6 is connected to the inlet 
5 of cylinder 49 by a conduit 50 having end 
fittings 5 and 52. 
The Operation of the System in accordance With 

one form of the invention may be understood 
more readily by reference to Fig. i. Fire extin 
guishing fluid stored under pressure in container 

is released by valve 2 allowing the fluid to pass 
through conduit 3 to Waive . The passage of the 
fluid to discharge conduit 6 is blocked by valve 
member 27 positioned on its seat 26. However, 
fluid may paSS from the valve 4 through pipe con 
nection 56 to the time delay device 5. Upon en 
tering the device, the fluid pressure aids the 
Spring 82 in seating the valve member SE on its 
Seat . The filid mediuin flows through the ori 
fice. 58 into the Sorage chaiaer 3, the orifice 
restricting the flow of the filjid. AS fuid press 
sure gradually builds up in the chamber 6, the 
pressure aids the spring 2 in seating the valve 
enber E. On its seat S3. The ilid edit. 

foWS through orifice 5 and through tubular ex 
tension of the valve member into the Second 
storage changer 52. AS fluid pressure gradually 
b:lids up in chainaber 2, piston 99 is actuated 
downwardly to move valve member from its 
seat 35. Ehe filiid medium stored in the cham 
ber 5 is then ireleased through the conduit 5 
to the Valve 3 to cause the piston. A to unseat 
valve reinber 2 from its Seat 26, he fluid 
medium Will then flow through the conduit to 
the encoStile 9. Valve inenber 2 enains off 
its seat 26 until all fluid medium has been dis. 
charged from the Systern after Which the tire 
delay device 5 and the valve 4 are automatically 
reset by the action of the various springs. 
The time delay of the discharge occurs while 

preSSure is building up in the Second chamber 2 
against the surface of piston 93 to a stuate the 
valve member . As has been previously stated, 
the area of the operating surface of piston 99 is 
made With a larger area, than the area of the fluid 
passage closed by the valve member 9 in order 
that a predetermined pressure relationship in 
the chambers and 62 will cause the piston to 
nove tha Valve herber fror its Seat agains, 
the pressure against its surface from chamber 88 
and against the slight force exerted by Spring 2. 
The time interval required for the operation of 
the device has been found to depend primarily 
upon the size of the Grifice leading to the Second 
chamber when the tWO chambers are of approxi 
nately the same Size. It has been found that the 
operating time of the device does not vary ap 
preciably within the pressures generaliy availabie 
in a System of this type. 

In Fig. 4. there is SiOWin a Set of cuis Wes of pres 
sures in the two chanaberSlotted against time in 
Seconds for a device nominally set for a delayed 
operation interval of thirty Seconds. Curve A 
represents the preSSLle in the first chamber 6 
while curve B represents the pressure in the Sec 
ond chamber 62. The device was operated with 
carbon dioxide vapor at a preSSure of 853 pounds 
per square inch at a temperature of 70 F. Ehe 
operating time of the device was found to be 
thirty Seconds. A Second set of curves, C and D, 
show respecively the preSSure-tine relationships 
in the two chambers for operation by carbon di 
Oxide liquid at a preSSure of 900 pounds per Square 
inch at 75 F. A third set of curves, E and F, 
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shows the pressure-time relationships for opera 
tion by carbon dioxide vapor at a pressure of 515 
pounds per square inch at 30° F. The fourth set 
of curves, G and H, shows the respective pres 
sure-time relationships for carbon dioxide liquid 
at 30 F. It Will be noted that the delayed action 
intervals did no vary more than one Second plus 
or minus from the optimum time of thirty sec 
onds. The ratio of the pressures in chambers 6 
and 62 was the same at the time of operation 
under the various conditions. 
In some installations it may be preferable to 

provide means for releasing the fire extinguish 
ing fluid from a location remote from the enclos 
ure to be protected. This may be accomplished 
by using a Small container of fluid to aci, as a 
control fluid source. This container may be posi 
tioned at the desired control location, While a 
larger container of fire extinguishing fluid is 
positioned near the enclosure to be protected. In 
Fig. 2 there is shown a System in accordance with 
the invention, in which the control cylinder is 
shown smaller in size than in Fig. 1. The con 
tainer may be charged with any compressible 
fluid Such as initrogen, carbon dioxide air, ol' the 
like. The conduit S is made of the necessary 
length so that a secondary container 60 con 
taining fire extinguishing fluid under pressure 
may be positioned near an enclosure 6. The 
secondary container is provided With pressure 
operable valve 62, the outlet is 4 of which is con 
neced with a conduit 65 leading to the enclos 
ure 6. 
The valve 62 is formed of a housing or body 

6 S having a passage 67 therethrough for the 
fiuid. A seat 68 is formed at the lower end of 
the valve and is adapted to be contacted by a 
valve member 69 to releasably retain the fluid in 
the container. The valve meinber 69 is actuated 
by a hollow extension rod attached to a pis 
ton , positioned for reciprocal noverent in a 
cylinder 22 formed in the upper part of the valve 
body and in fluid communication with outlet 64. 
The hollow rod 7 has openings iii at its lower 
end and a second opening 5 Spaced a Short dis 
tance below its upper end and above the top Sur 
face of piston i, opening into a paSSage 
therein. A constricted portion if 8 of the paS 
sage in the hollow rod acts as a Seat for a 
ball valve 8. The ball valve is held Oil its Seat 
by gravity and is adapted to be forced upwards 
by fiuid released from the container which leaves 
the rod though openingS 5. The extension 
rod has a solid extension 8. On the upper 
end thereof passing through a fluid-tight open 
ing 8 in a wall i82 forming the upper end of 
cylinder 2. An extension of the body 66 forms 
a second cylinder 84 in which is positioned a 
piston 85 fixedly mounted to the solid exten 
Sion 8). The lower end of the cylinder 84 is 
vented by an opening 86 to prevent back pres 
sure on the underside of piston 85. The upper 
end of the solid extension extends through an 
other fluid-tight opening 8 in the top Wall 88 
of the first cylinder 72 and has affixed thereto 
a knob 89 providing manual means for the un 
seating of the valve member 69. The valve 
member 29 may be unseated by fluid pressure 
entering cylinder 84 through an inlet 99 to 
which is connected a conduit 9 leading from the 
outlet of valve 4. 
This System is operated in a manner similar to 

the operation previously deescribed for the sys 
ten shown in Fig. 1 excepting that the fluid re 
leased from the outlet of the discharge valve is 
led through the conduit i9 to the pressure oper 
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8 
ated valve 62. The fluid enters the valve 
through the inlet 9 and causes the piston 85 to 
unseat the valve 69. The fire extinguishing 
fluid is released to pass around the valve member 
69 and enter the openings 74 to the passage 77 

in the hollow rod 70. The fiuid unseats the ball 
valve 78 and leaves the passage through its up 
per openings ?is. Fluid pressure builds up in the 
cylinder 2 against the top of the piston f7 
aSSuring the complete opening of the valve mem 
ber 69. The fluid then passes from the cylinder 
2 through the outlet 64 and the conduit 65 to 

the enclosure 6. 
Another fire extinguishing system in accord 

ance with the invention is shown in Fig. 3 in 
which corresponding parts are designated by the 
Same reference nunerals as in Figs. 1 and 2 with 
the addition of 290. The system shown in Fig. 3 
is advantageous for use in protecting two enclos 
ures, One of which is occupied and, because of its 
Size, requires Only a portion of the capacity of 
the bank of containers of fire extinguishing fluid 
which is to be discharged after a Warning signal 
has been given. The other enclosure requires the 
immediate discharge of the full bank of con 
tainers. By utilizing the invention the full bank, 
may be discharged without actuation of the time 
delay device. Referring to Fig. 3 there is shown 
a pair of control containers 20 adapted to con 
tain fire extinguishing fluid under pressure, each 
of which is provided With a pressure-operated 
valve 22 having a construction similar to valve 
62 and adapted to releasably retain the fiuid in 

the containers, a conduit 23 adapted to receive 
discharged fluid, a valve 204 to close the dis 
charge conduit against the flow of discharged 
fluid, a time delay device 295 to open the valve at 
the end of a predetermined time interval, a main 
conduit 206, a branch Supply conduit 207, one or 
more containers 28 adapted to feed into the 
main conduit 206 through the branch conduit 
2G. The containers 208, with containers 2, 
form the required capacity for an enclosure 29. 
A warning device 300 positioned in the enclosure 
29 is operated by released fuid in the conduit 
203. The fluid is passed to the warning device by 
means of a conduit 30 connected into the dis. 
charge conduit 203 ahead of the valve 204. A 
second group of one or more containers 30 is 
connected to a manifold 3, which in turn, is 
connected through a standard unidirectional 
check valve 32 with the branch conduit 29. 
The check valve is of the usual type perinitting 
fluid to flow in One direction while obStructing 
the flow offiuid in the reverse direction. The 
main conduit 206 is T-connected by a connection 
3C to valves 34 and 35 to supply conduits 36 
and 37. The conduit 36 extends into the en 
closure 209, while the conduit 3 feeds into a 
second enclosure 38. The second enclosure 38 
requires the entire capacity of containers 20, 208 
and 30. The valves 202 for containers 20!, as 
stated before, are constructed the same as the 
valve 62. In using the valve 202 in the system 
shown in Fig. 3, the pressure fuid inlet 90 may 
be closed with a vented plug to keep out dirt and 
other foreign matter as the top portion of the 
control for the valve is not necessary unless it is 
desired to Operate the valve by fluid pressure 
rather than manually. The valves for containers 
288 and 30 are of like construction as the waive 
f62, while the valve 284 is constructed in the same 
manner as Valve 4 shown in Figs. 1 and 2. 
In operating the system shown in Fig. 3 to flood 

the enclosure 209, the valve 3A4 is placed in the 
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topen position and the valve 35 leading to the 
Second enclosure is closed. One of the valves 292 
is opened releasing fluid into conduit 293. A por 
tion of the fluid will flow through conduit 3 to 
actuate the Warning device 3. By reason of 
the back pressure in conduit 293, the other valve 
292 Will be actuated discharging the second con 
trol container. For an explanation of the back 
preSSure Operation reference may be made to Fig. 
2 Showing Valve 62 which is of the same con 
Struction as valves 292. Back pressure in con 
duit 65 causes a pressure in cylinder 2 on the 
top side of piston A. The piston is then 
actuated unseating the valve inenber. 69 permit 
ting fluid to escape from the container 68. Re 
ferring back to Fig. 3, upon the discharge of the 
containers 28, pressure is built up in conduit 233 
and time delay device 235 operates as previously 
described in the description of the operation of 
time delay, device 5, finally allowing the fluid from 
containers 23f to pass through conduits 26 and 
36 to the enclosure 29. By reason of the build 
ing up of pressure in conduit 28 upon tha actilia 
tion of valve 238, the valves of the containers 238 
will also be actuated allowing the fluid contained - 2: 
therein to flow to enclosure 269. However, he 
cause of check valve 3:2, no pressure will build 
up in conduit 3 and containers 33 will not be 
discharged. The pressure in conduit 23 will 
hold valve 284 in the open position by pressure 
on the bottom side of the valve member 2 (Fig. 
6). After the fluid has been discharged and the 
pressure in conduit 204 has dropped, the valve 24 
will be automatically closed and reset for another 
operation by the spring 39. 
In operating the system shown in Fig. 3 to 

food the enclosure 38, the valve 3A is placed 
in the closed position and valve 35 leading to 
the enclosure 38 is opened. One of the valves 
on containers 3 G may then be actuated caus 
ing pressure to build up in conduits 3 and 23 
and thus cause the remaining containers 3 
and containers 298 to be discharged as check 
valve 32 offers no obstruction to the paSSage 
of fluid from containers 30. Fluid from con 
duit 207 also flows through valve 284 to dis 
charge containers 29. The operation of valve 
20 in this case may be understood by referring 
to valve 4 in Fig. 1, in which it will be seen that 
back pressure in conduit 6 merely unseats valves 
member 27 against the spring 39 allowing fluid 
to flow through the valve to conduit 3, the pres 
sure holding the valve member 27 off from its 
seat 26 until the discharge of the containers has 
been completsd. Referring back to Fig. 3, it will 
be seen that the pressure in conduit 2 will 
'open valve 24 and actuate the valves for con 
tainers 28 which will then be discharged. The 
entire bank of containers 28i, 28 and 39 will 
then have been discharged into enclosure 38. 
Upon the drop of the pressure, the valve 294 will 
have been automatically reset by its various 
Springs. 
While the invention has been described and 

illustrated with reference to specific embodi 
yments thereof, it will be understood that other 
enabodirilents may be resortsd to without depart 
ing from the invention. For instance, means 
are shown to releasably retain the fiuid in the 
containers comprising seated valve members. 
It is to be understood that the invention is like 
wise applicable to Systems in which the fluid is 
retained in the containers by using closure dia 
phragms having preSSure operated means for 
puncturing the diaphragms to release the fluid 
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Such as shown in Allen et al. Patent No. 1827,723. 
Further, while the chambers of the time delay 
device of the present invention are shown of ap 
proximately equal capacity, it is to be understood 
that containers of unequal capacity may be uti 
lized resulting in a method of obtaining a varia 
tion in the length of the timed interval with 
out varying the means restricting the flow of 
fiuid to the chambers. It is also to be under 
Stood that although the time delay unit 5 has 
been shown as operating a valve 4, it may also 
be used for operating any other device such as 
a SWitch, mechanical linkage or the like, or for 
controlling the operation of other types of 
Valves Such as weight operated valves. There 
fore, the form of the invention set out above 
Should be considered as illustrative and not as 
liaiting the Scope of the following claims. 
We claim: 
1. In a delayed discharge fire extinguishing 

System, a Source of fluid under pressure, a con 
duit leading from the source to a space to be 
protected against fire, means for admitting the 
fluid from the Source to the conduit, means re 
Straining the passage of the fluid through the 
conduit to the space to be protected, primary 
fluid Storage means in fluid communication with 
the conduit, Secondary fiuid storage means in 
fluid communication with the primary storage 
means, and pressure operable means controlled 
by the relationship of the fluid pressure in the 
Secondary fluid storage means and the fluid 
preSSure in the primary fluid storage means to 
render inoperative the means restraining the 
passage of the filaid through the conduit to the 
Space to be protected. 

2. In a delayed discharge fire extinguishing 
System, a Source of fluid under preSSure, a dis 
charge conduit leading from the Source to a 
Space to be protected against fire, means admit 
ting fluid from the Source to the conduit, means 
restraining the discharge of fluid from the con 
duit to the space to be protected, primary fluid 
Storage means in fluid communication with the 
discharge conduit, Secondary fluid storage means 
in fluid communication with the priinary Stor 
age means, and pressure operable means con 
trolled by the relationship of the fluid pressure 
in the secondary fluid storage freans and the 
fiuid pressure in the primary fluid storage means 
and adapted to release fluid from the primary 
storage means to render inoperative the means 
restraining the discharge of fluid from the con 
duit. 

3. In a delayed discharge fire extinguishing 
System a container for fluid under pressure, 
valve means for releasing fluid from the con 
tainer, first chamber means, means defining a 
fluid passageway for fiuid released from the con 
tainer leading to the first chamber means, means 
restricting the flow of fluid into the first cham 
ber, a Second chambar means, means defining a 
fluid passageway leading from the first chamber 
to the Second chamber, means restricting the 
flow of fluid into the Second chamber, means 
defining a discharge conduit for fluid released 
from the container leading to a space to be pro 
tected against fire, and pressure operable means 
normally closing the discharge means to the 
Space to be protected and responsive to the re 
lationship of the fluid pressure in the second 
chamber with respect to the fluid pressure in 
the first chamber. 

4. In a delayed discharge fire extinguishing 
System, a container for fluid under pressure, a 
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release valve for the container, a first chamber, 
a conduit leading from the valve to the chamber, 
an orifice to restrict the flow of fluid from the 
container to the chamber, a Second chamber, a 
conduit leading from the first chamber to the 
Second chamber, an orifice to restrict the flow 
of fluid from the first chamber to the Second 
chamber, a discharge conduit for fluid released 
from the container leading to a space to be pro 
tected against fire, and a pressure operable dis 
charge valve normally closing the discharge con 
duit to the Space to be protected and adapted to 
be actuated by the pressure of fluid released 
from the first chamber dependent upon the rela 
tionship of the pressures in the first and second 
chambers. 

5. In a delayed discharge fire extinguishing 
System, a container for fluid under pressure, a 
release valve for the container, a first chamber, 
a conduit leading from the valve to the chamber, 
an Orifice to restrict the flow of fluid from the 
container to the chamber, a second chamber, a 
Conduit leading from the first chamber to the 
Second chaniber, an orifice to restrict the flow 
of fluid from the first chamber to the second 
chamber, a discharge conduit for fluid released 
from the container leading to a space to be pro 
tected against fire, a pressure operable discharge 
valve normally closing the discharge conduit to 
the Space to be protected, and a pressure operable 
valve for releasing fluid from the first chamber, 
Said valve being responsive to fluid pressure in 
the Second chamber, and a conduit leading from 
the outlet of the pressure operable valve of the 
first chamber to the discharge valve, whereby 
the discharge valve is operable by fluid released 
from the first chamber to release fluid from the 
Source to the space to be protected. 

6. In a delayed discharge fire extinguishing 
System, a control container for fluid under pres 
Sure, a release valve for the control container, 
a first chamber, a control conduit leading from 
the release valve to the first chamber, an orifice 
to restrict the flow of fluid from the control 
container to the chamber, a second chamber, a 
conduit leading from the first chamber to the 
Second chamber, an orifice to restrict the flow 
of fluid from the first chamber to the second 
Chamber, a discharge conduit for fiuid released 
from the control container, a pressure operable 
valve normally closing the control container dis 
charge conduit, a pressure operable valve for the 
first chamber responsive to the relationship of 
the fluid pressure in the second chamber and 
the fluid pressure in the first chamber, a conduit 
leading from the outlet of the pressure operable 
valve for the first chamber to the pressure oper 
able valve for the control container discharge 
conduit to convey fluid pressure from the first 
chamber to actuate the control container dis 
charge conduit valve, a secondary container, 
preSSure Operable release means for the second 
alry container, and a conduit leading from the 
control conduit outlet of the discharge valve to 
the pressure operable release means for the sec 
Ondary container to convey fluid pressure to open 
the Secondary container release means. 

7. In a delayed discharge fire extinguishing 
System, a control container for fluid under pres 
Sle, a preSSuire Operable release valve for the 
control container, a first chamber, a control con 
duit leading from the release valve to the first 
chamber, an orifice to restrict the flow of fluid 
from the control container to the chamber, a 
Second chamber, a conduit leading from the first 
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chamber to the second chamber, an orifice to 
restrict the flow of fluid from the first chamber 
to the second chamber, a discharge conduit for 
fluid released from the control container, a pres 
Sure operable valve normally closing the control 
container discharge conduit, a pressure operable 
valve for the first chamber responsive to the rela 
tionship of fluid pressure in the second chamber 
and the fluid pressure in the first chamber, a 
conduit leading from the outlet of the pressure 
Operable valve for the first chamber to the pres 
Sure operable valve for the control container 
discharge conduit to convey fluid pressure from 
the first chamber to actuate the control container 
discharge conduit valve, a secondary container, 
preSSure operable release means for the Second 
alry Container, a conduit leading from the outlet 
of the control container discharge conduit valve 
to the pressure operable release means for the 
Secondary container to convey fluid pressure to 
Open the Secondary container release means, and 
normally closed fluid releasing means for the 
first chamber adapted to be rendered ineffective 
by fluid pressure in the first chamber exceeding 
fluid pressure in the control container discharge 
Conduit, whereby fluid pressure may be rapidly 
released from the first chamber. 

8. A fluid pressure time delay device compris 
ing first fluid storage means having an inlet and 
an outlet therefor, a Second fluid storage means 
having an inlet in fluid communication with the 
outlet of the first fluid storage means, fluid pres 
Sure Operable ieans responsive to the relation 
Ship of fluid pressure in the second fluid storage 
ineans and the fluid pressure in the first fluid 
Storage means, and fluid pressure release means 
for the fluid in the first storage means, said 
release means adapted to be actuated by said 
fluid pressure means. 

9. A fluid pressure time delay device compris 
ing first fluid storage means having an inlet 
and an outlet therefor, fluid flow restricting 
means in the inlet, a second fiuid storage means 
having an inlet in fluid communication with the 
Outlet of the first fluid storage means, fiuid flow 
restricting neans in the fluid passage between 
the first and second fluid storage means, fluid 
preSSure means responsive to the relationship of 
fluid pressure in the second fluid storage means 
and the fluid pressure in the first fluid storage 
means, and fluid pressure release means for the 
fluid in the first storage means, said release 
means adapted to be actuated by said fluid pres 
Sue leans. 

10. A fluid pressure time delay device compris 
ing first fluid storage means having an inlet and 
an outlet therefor, fluid flow restricting means 
in the inlet, a second fluid storage means having 
an inlet in fluid coSmimunication with the outlet 
Of the first fluid storage means, fluid flow restrict 
ing means in the fiuid passage between the first 
and Second fluid storage means, fluid pressure 
means responsive to the relationship of fluid pres 
Sure in the Second fluid storage means and the 
fluid preSSure in the first fluid storage means, 
fluid pressure release means for the fluid in the 
first storage means, said release means adapted 
to be actuated by said fluid pressure means, and 
in Clinally closed fluid pressure release means nor 
nally closing the first storage means and adapted 
to be rendered ineffective by pressure therein 
appreciably in excess of pressure in said inlet. 

11. A fluid pressure time delay device com 
prising a hollow spherical member, a fluid inlet 
for the member, an orifice restricting the flow 
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of fluid into the inlet of the member, an outlet 
for the member, a second spherical member hav 
ing an inlet in fluid communication with the 
outlet of the first spherical member, an orifice 
restricting the flow of fluid into the Second spher 
ical member, a normally closed pressure operated 
release valve for the first spherical member, and 
pressure operable means adapted to actuate the 
release valve in response to the relationship of 
fluid pressure in the second spherical member 
and the fluid pressure in the first spherical men 
ber. 

12. In a fire extinguishing System, a Source of 
fluid under pressure, a conduit leading from the 
Source, means for admitting fluid from the Source 
to the conduit, and a fluid pressure operable valve 
including a valve seat, a valve member adapted 
to close the valve seat and positioned between 
the source and the valve seat normally restrain 
ing the passage of fluid through the conduit in 
the direction away from the source yet allowing 
the passage of fluid in the conduit in the direc 
tion of the Source to actuate the means for 
admitting fluid from the source to the conduit. 

13. A fluid pressure time delay device for a 
fire extinguishing system comprising first fluid 
storage means having an inlet and an Outlet 
therefore, a second fluid storage means having 
an inlet in fluid communication with the outlet 
of the first fluid storage means, fluid pressure 
operable means responsive to the relationship of 
fluid pressure in the Second fluid storage means 
and the fluid pressure in the first fluid storage 
means, and venting means in the outlet of the 
first storage means normally Open and adapted 
to be closed by normal fluid operating pressure. 

14. A fluid pressure time delay device compris 
ing a housing having a passage therethrough, 
one end of the passage enlarged to provide a 
valve chamber, a valve seat about the passage 
in the valve chamber, a normally closed valve 
member adapted to coact with the valve seat to 
close the passage, the other end of the passage 
enlarged to form a cylinder, a piston reciprocable 
in the cylinder, a hollow valve operating member 
to actuate the valve member by the piston, the 
piston and valve member having fluid passages 
therethrough communicating with the opening 
through the hollow valve operating member, an 
outlet fluid passage leading from the housing 
passage behind the valve seat, means providing 
a first chamber having as its outlet the one end 
of the passage through the housing, means pro 
viding a Second chamber having an opening in 
fluid communication with the other end of the 
passage through the housing, means providing 
an inlet passage for the first chamber, a valve 
Seat about Said last-mentioned inlet passage, a 
valve member for the last-mentioned valve seat, 
means providing a main fluid passage, a valve 
seat about the main fluid passage, a normally 
closed pressure operable main valve member to 
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coact with the valve seat to close the main valve 
paSSage, means providing a fluid paSSage leading 
from the main fluid passage ahead of the valve 
Seat to the first chamber, and fluid passage means 
from the said outlet fluid passage of the housing 
to the pressure operable main valve, whereby 
fluid from the main passage may flow into the 
first chamber to the Second chamber to actuate 
the piston actuated valve member for the first 
chamber to release fluid therefrom to open the 
main valve. 

15. A fluid pressure time delay device com 
prising first fluid storage means having an inlet 
and an outlet therefor, a second fluid storage 
leans having an inlet in fluid communication 

with the outlet of the first fluid storage means, 
and a pressure operable valve responsive to the 
relationship of the fluid pressure in the first and 
in the second fluid storage means and adapted 
to release fluid from the first fluid storage means. 

16. A fluid pressure time delay device compris 
ing first fluid storage means having an inlet and 
an outlet therefor, a second fluid storage means 
having an inlet in fluid communication with the 
outlet of the first fluid storage means, a first 
orifice member to restrict the flow of fluid into 
the first storage means, a second Orifice member 
to restrict the flow of fluid from the first fluid 
Storage means to the second fluid storage means, 
a pressure operable valve responsive to the rela 
tionship of fluid preSSure in the first and Second 
fluid storage means and adapted to release fluid 
from the first fluid storage means after a pre 
determined time interval. 

17. In a fire extinguishing system, a first Source 
of fluid under pressure, a conduit leading from 
the source, a first pressure operable valve for 
admitting fluid from the first Source to the con 
duit, a second fluid pressure operable valve with 
conduit including a valve seat, a valve member 
positioned between the first source and the valve 
Seat and adapted to engage the valve seat to 
normally restrain the passage of fluid through 
the conduit in the direction away from the first 
Source, and a Second fluid Source in fluid con 
munication with the conduit, the second fluid 
preSSure operable valve allowing the passage of 
fluid in the conduit in the direction of the first 
Source from the Second Source to actuate the 
first preSSure operable valve to admit fluid from 
the first Source to the conduit. 

FRANK B, AILLEN. 
NORMAN HARRY SEBENS. 
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