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Patented Jan. 12, 1943 2,307,784 

UNITED STATES PATENT OFFICE 
2,307,784 

MULTIPLE RESERVOIR FLUID MEDIUM 
OSTRIBUTION SYSTEM 

Daniel Mapes, Rutherford, N.J., assignor to Spe 
cialties Development Corporation, Bloomfield, 
N.J., a corporation of New Jersey 

Application August 27, 1941, Serial No. 408,425 
(Cl. 169-1) 6 Claims. 

The present invention relates to high pres 
sure gaseous fluid medium distribution systems, 
and more particularly to fire extinguishing sys 
tems employing carbon dioxide under pressure as 
the extinguishing medium. The carbon dioxide 
in Such Systems is stored in containers under high 
pressure and when required, is released into and 
distributed through appropriate distributing con 
duits which conduct it to the space or spaces afire. 
More especially this invention relates to fire 

extinguishing Systems of the type in which the 
fire extinguishing fluid medium is released by a 
fluid medium under pressure; where a plurality 
of Spaces are protected; and in which the release 
of the extinguishing medium is somewhat delayed 
SO as to permit of a Warning to be given to occu 
pants of the space to be flooded by the extinguish 
ing medium. 
While the present invention has certain fea 

tures in common with the apparatus disclosed in 
the Copending application for Letters Patent of 
the United States Serial No. 302,202, filed Oct. 31, 
1939, it differs therefrom in that provision is made 
for the utilization in various combinations of a 
plurality of separate banks of containers and for 
an adaptable fluid pressure release control there 
for. 

1n apparatus of this character, it is frequently 
necessary to protect a great variety of spaces 
With an accompanying variation in each case in 
the requirements for the extinguishing medium. 

It is, therefore, an object of this invention to 
provide a high pressure fluid medium distribution 
System, as embodied in a fire extinguishing ap 
paratus of the type referred to, which is capable 
of protecting a plurality of spaces having varying 
fire extinguishing fluid medium requirements. 
Another object of the invention is to provide 

in a System of the type referred to, fluid pres 
Sure operable control apparatus which permits of 
the release of variable quantities of extinguish 
ing medium. 
A further object is to make provision in such 

a system for the operator to be able to preselect 
a desired outlet from among a plurality of possible 
outlets, and to release, automatically, extinguish 
ing medium in accordance with predetermined re 
quirements. 
Further objects, not specifically enumerated 

above, Will be apparent as the invention is de 
scribed in greater detail in connection with the 
accompanying drawings, wherein: 

Figure 1 represents a multi-space, multiple con 
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ance with the invention and shown in diagram 
matic form. 

Figure 2 illustrates schematically the fluid re 
lease apparatus for a pair of extinguishing fluid 
medium containers, while Figure 3 shows, in sec 
tion the general characteristics of one of the di 
rection valves used in the system of Figure 1. 

Referring now particularly to Figure , a, plu 
rality of Spaces, which are to be protected, are in 
dicated at through 7; at 8, 9 and 0 are shown 
reservoirs or banks of storage cylinders or sources 
for liquid carbon dioxide adapted to discharge into 
a main conduit to which are manifolded branch 
conduits 2 leading into the spaces through 7. 
The individual containers grouped together in 
the three banks, as shown, may be controlled as 
a group or individually for the release of their 
fluid by means of a fluid pressure operable ap 
paratus i3, indicated by broken lines and more 
particularly described in connection with Figure 2. 
The release apparatus A3 is actuated by fluid 

supplied through conduits 4, 5 and 6, and com 
ing through a main carbon dioxide or compressed 
air supply line . The admission of operating 
fluid pressure medium to the conduits 4, 5 and 
6 and to the apparatus 3 is controlled by nor 

mally closed valves 8, 19 and 20 which are of 
the fluid pressure opened, piston operated type. 
The fluid to operate these valves is fed through 
a conduit 2i, which is in communication with all 
three of the valve operating mechanisms through 
branch conduits 22, 23 and 24. The admission of 
the operating fluid from the supply line i7 to 
the conduit 2 is, in turn, controlled by a normally 
closed valve 25. This valve 25 is operatively com 
bined with a time-delay device 26 in the manner 
as disclosed in Figure 1 of the copending applica 
tion for Letters Patent of the United States, No. 
302,202, that is, its operation by direct action 
of pressure is possible only after the time delay 
device has operated. However, the time-delay, in 
stead of being released by means of a pull cable, 
is, in this case, released through the actuation of 
a fluid pressure operated mechanism 27, the de 
tails of which form no part of the present inven 
tion, and which may take any one of a number 
of well known forms of fluid motors. 
The fluid motor 2 is supplied with operat 

ing pressure fluid through conduit 28, which com 
muincates with the conduits 4, 5 and 6 through 
the branch conduits 29, 3) and 3 . Conduits 4, 
5 and 6 are associated with an operating fluid 

Supply or source 48 by Way of the conduit 
through the medium of operating control valves 

tainer bank fire extinguishing system in accord- 55 32 through 38, which control supply branch con 
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duits 4 through 47. These branch conduits serve 
to conduct operating fluid under pressure from the 
source 48 to the release apparatus 3 of the banks 
4, 5 and 6, each branch serving to convey oper 
ating fluid to a permutational combination of 
these banks or sources. Thus, for instance, the 
branch conduit 44 serves banks 8 and 9, while 
the branch conduit 43 combines banks 8 and 
for a simultaneous Operative release. This is a C 
complished by means of connector conduits 49, 
which connect the conduits 4, 5 and 6 with the 
supply branch conduits 4 through 47 in the 
proper combinations to achieve the permutations 
of banks 8, 9 and 10, as above referred to. A 
vent 50 and a check valve 5 are provided in 
each of the connector Conduits 49, while a check 
valve 52, designated as a, b and C, is also seen to 
be placed in each of the conduits 29, 30 and 3f, 
the significance of which will appear later. The 
check valves 5 are individually referred to by 
references a to l. 
Upon being discharged into the manifolded 

branch conduits f2, the fire extinguishing 
medium by its pressure opens direction or 
branch valves 53, which are normally kept latched 
in a closed position. The unlatching of these 
branch valves 53 by means of an operating fluid 
pressure medium, acting through the conduits 4 
to 47, will become evident in connection. With 
the detailed description of Figure 3. The branch 
conduits 2 are shown to terminate within the 
protected spaces to 7, and are there provided 
with extinguishing medium discharge nozzles 54, 
while the operating supply fluid branch conduits 
4 to 47, also leading into spaces to T, are pro 
vided with pressure fluid operated warning bells 
or whistles 55, the particular design of which is 
not relevant to this disclosure. 

For the situation where a simultaneous release 
of all banks to all the protected spaces is desired, 
usually a very rare occurrence, provision is made 
to operate all the banks and to open all direction 
valves 53 at once. In Figure 1, this is shown to 
comprise a special operating control valve 94, 
which controls the access of compressed air Or 
otherfiuid medium under pressure from the Source 
48 into the conduit 95. The conduit 95 is pro 
vided With branches 96 which connect into the 
supply fluid branch conduits 4 to 4 in Such a 
manner as to by-pass the operating controls 32 to 
38. 

Having now reference to Figure 2, the releas 
ing mechanisms for two containers are here 
shown, since they are representative of the mech 
anisms of all of the containers in the three banks 
shown in Figure 1. In the diagrammatic form 
employed here, there is indicated at 56 a fluid 
storage reservoir or container which is provided 
with a fluid pressure operable releasing means 51, 
comprising a main valve 58 adapted to control 
the discharge of the fluid medium in the con 
tainer 56 past a valve seat 59, into a chamber 
60 and out into discharge tubing 6. The dis 
charge tubing 6f conducts the released fluid 
medium to the main discharge manifold shown 
in Figure 1. The valve 58 is adapted to be oper 
ated by a piston 62 reciprocally movable in a cyl 
inder 63, separated from the chamber 60 by a par 
titioning wall 64. The piston 62 and the valve 
58 are operatively joined by a connecting rod 65 
which passes through an appropriate aperture in 
the wall 64. Each of the containers 56 is equipped 
with a fluid flow connection 66 connecting the 
container with the operative portion of the cylin 
der 63. A control or pilot valve 6 is located in 
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the connection 66. This pilot valve is adapted to 
be actuated by means of fluid pressure operable 
means 68 comprising a cylinder 69 and a piston 
70 movable therein, a connecting rod if joining 
the piston 0 and the valve 67. The pilot valve 
67 is also operable manually by means of a knob 
T2 and an actuating member 13, which extends 
into the cylinder 69, and which is capable, when 
actuated, of depressing piston 0 and capable of 
opening the pilot valve 6. The cylinders 69 of 
the pilot valve Operating means 68 for the con 
tainers of a single bank are all connected to a 
pressure fluid supply line 4, which is referred 
to as 4, 5 and 6 in Figure 1. 
The construction of the direction valves 53 of 

Figure 1, is shown in a detailed embodiment in 
Figure 3, and comprises a valve body 75 formed 
with an inlet 76 and an outlet 77, and having a 
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valve seat 78 intermediate the inlet and the outlet. 
A valve member 79 is adapted to seat on the valve 
seat, being held there by the action of its top 
Surface by a spring 80, which with its upper end 
bears against the nether Surface of an appropri 
ately recessed plug 6 disposed in an opening 
of the valve body 75. The plug 8i is formed with 
a secondary valve seat 82 facing the upper surface 
of the valve 79, so that, in case of discharge, 
when the valve member is lifted from its seat 78 
by the pressure of the incoming fluid, its upper 
Surface, where a corresponding secondary Valve 
83 is located, makes a Sealing contact with the 
secondary valve seat 82 to prevent leakage of the 
fluid past a valve stem 84. The valve stem 84 
extends through and beyond the plug 8. A pis 
ton-actuated latch 85 is shown reciprocally mov 
able in a cylindrical member 86 threadedly se 
cured to the top of the plug 8. The cylindrical 
member 86 is divided into two chambers 87 and 
88 by means of a partition 89. The chamber 88 
serves as a cylinder for a piston 99, which is mov 
able against the force of a Spring 9 by fluid 
under pressure supplied through tubing 92. 
Movement of the piston 9a) causes the latch mem 
ber 85, which is secured thereto, to move with 
it to one side, thus permitting the valve stem 84 
and the valve 79 free to move upwardly through 
an aperture 93 in the latch member 85 due to 
pressure acting on the valve 79 through the inlet 
76, and to permit fluid to pass from the inlet 
toward the outlet of the valve device. Tubing 
92, in Figure 1, is represented by the supply 
branch conduits 4 to 47. 
The operation of the system is as follows: 
To facilitate the understanding of the opera 

tion of the complete System, it Will be assumed 
that the Space 5 is to be flooded with fire ex 
tinguishing medium. This space requires all the 
containers of the banks 8 and 0 to be released 
simultaneously. It is also assumed that com 
pressed air is the operating medium. Upon open 
ing of the operating control valve 34, associated 
With space 5, compressed air from the source or 
Supply 48 is permitted to pass through this valve 
into the branch conduit 43 down to the piston 98 
of the direction valve 53, controlling the admis 
sion of extinguishing fluid into the space 5. The 
valve 53 is thus unlatched and put in a position 
to be opened at the first onrush of carbon dioxide 
from the carbon dioxide supply banks. The com 
pressed air, in addition to unlatching the direc 
tion Valve also Sounds the fluid pressure Oper 
ated warning device 55 in the space 5. At the 
same time, air passes through the check valves 51, 
b and k in the connector conduits 49 Connected to 
the branch conduit 43, which permit the air to 



2,807,784 
advance in the direction of the arrow into the 
operating fluid conduits 4 and 6 and up to the 
valves 8 and 20 which are normally closed. It 
is evident that the check valves 5 prevent the 
operating fluid released by the control valve 34 
from reaching any of the other supply branch 
conduits through the connector conduits 49, and 
thereby prevent the operation of any of the direc 
tion valves other than that associated with the 
Space 5. Air also passes through the check valves 
52d and b and through the conduit 28 to the 
time delay release mechanism 27, causing the 
operation of the time delay 26 to be started. 
The valve 8 and 20 remain closed until the 

time delay has completed its stroke, when air 
coming from the conduit is able to force open 
the valve 25. This permits the air, after the de 
sired time delay, to be fed into branches 22, 23 
and 24 to open the valves 8, 9 and 20. Since 
air under pressure has previously passed through 
the check valves 5, b and k toward the valves 8 
and 20, the opening of the valve 9 has no sig 
nificance, while the air now coming through the 
valves 8 and 28 causes the operation of the con 
trol or release apparatus 3 of all the cylinders 
in the banks 8 and it, thus releasing the ex 
tinguishing medium of all of these cylinders. 
will be seen from inspection of Figure 2, air under 
pressure passing through the fluid supply line 
4, which corresponds to the conduits 4 or 6 

in Figure 1, causes all of the auxiliary or pilot 
valve pistons to be depressed, and thereby 
causes the opening of the pilot Valves 67. Car 
bon dioxide within the containers 56 is now able 
to pass through the fluid flow connections 66 and 
onto the back of the main Walve operating pis 
tons 62, thus opening the main valves 58 and al 
lowing carbon dioxide to discharge into the man 
ifold . 

All the containers of the banks 8 and 0 are 
thus released simultaneously to discharge car 
bon dioxide into the direction valve manifold 
and through the preselected valve 53, which had 
been previously unlatched through action of air 
through the branch conduit 43. The required 
gas thus automatically reaches the space 5. After 
the discharge has ceased and the operating Con 
trol valve 34 has been closed, the valve 53, lead 
ing into the space 5, reseats, and the System is 
ready for another Operation. 

It can readily be seen, how, by following this 
same procedure, in respect to any other Space, a 
similar train of operation may be set in motion. 
For example, by operating the control valve 32, all 
the gas of the banks 8, 9 and O would be re 
leased into the space in a manner similar to 
that described for the space 5. 

In view of the above, the Operation of the Sys 
tem as a whole by the control 94 will be self 
evident, as such operation of the control 94 will 
cause the opening of all direction valves 53 as 
well as the release of all the banks 8, 9 and 0, by 
the admission of operating fluid into all the Sup 
ply branches 4 to 67 resulting in the simultane 
ous flooding of the spaces through 7. 

In some cases, When it is desired to obtain a 
slower or partial discharge of a bank, the oper 
ator is enabled to operate individually the neces 
sary cylinders by pushing or turning down the 
manual local pilot valve control knobs 72 on the 
top of each piston operated control head. This 
Will cause the release of gas only from the cyl 
inders directly operated Without affecting the 
others. Later on, additional cylinders may be 
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discharged in a similar manner and in the de 
sired quantity. 

It may be seen from the above description and 
operation that any combination between any 
number of spaces and any number of cylinders 
is possible, merely, by increasing the number of 
the operating control valves 32 to 38, the number 
of check valves 5, and that of the distributing 
valves 53. 
Since each of the three groups of connector 

conduits 49, as illustrated, comprises four con 
duits manifolded together to the conduits 4, 5 
and 6, respectively, there exists the possibility 
that the operating fluid pressure medium re 
leased by any of the control valves 32 to 38 may 
leak past the check valves 5 and undesirably 
operate some of the direction valves 53 through 
the corresponding Supply conduits 4 to 4. In 
order to prevent such a possible undesirable oper 
ation of any except the selected direction valve 
53, provision is made to vent the connector con 
duits 49 through the vents 50. 

Having described a preferred form of the in 
vention, I do not wish to limit myself to the spe 
cific details set forth but wish to reserve to my 
self any changes or variations that may appear 
to those skilled in the art as mechanical equiva 
lents or fall within the scope of the following 
claims. . 

I claim: 
i. A fire extinguishing system for protecting a 

plurality of enclosures comprising in combina 
tion a plurality of Sources for a fluid medium un 
der pressure, a common main delivery conduit 
for Said Sources, a plurality of branch conduits 
connecting said main conduit with said enclos 
ures, a fluid pressure operated flow control valve 
in each of Said branch conduits, locking means 
for each of said control valves adapted to be 
rendered inoperative by fluid pressure, fluid 
pressure operable means for releasing the fluid 
finedium from each of said sources, a separate 
Operating fluid pressure supply for the operation 
of Said last named means, a supply conduit for 
Connecting the releasing means of each source 
With Said fluid pressure supply, a control means 
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aSSociated with each operative permutational 
combination of said supply conduits with respect 
to said operating fluid supply corresponding to 
the number of enclosures, a normally closed valve 
in each of Said last named supply conduits to con 
trol the admission of fluid pressure to each of the 
reservoir releasing means, pressure operable valve 
Opening means associated with each of the last 
named valves, common fluid flow connecting 
means from Said operating fluid supply to all of 
Said pressure operable valve opening means, a 
normally closed pressure operable valve in said 
common fluid flow connection, fluid pressure 
releasable time delay means associated with said 
last named valve to control its operation, a sec 
Ond fluid flow connection disposed between said 
time delay means and said last named control 
means, and a third fluid flow connection from 
the Supply through Said control means to each 
of Said pressure operable valve locking means. 

2. In a fire extinguishing system for protect 
ing a plurality of enclosures and having extin 
guishing fluid stored in a plurality of sources, each 
Source being adapted to be released by a fluid 
preSSure operable device; the combination of con 
duits, One leading to each of said fluid pressure 
actuable releasing devices, a valve in each of said 
conduits normally held closed and adapted to 
be opened by fluid pressure, operating fluid con 



4. 
ducting means leading to said last named valves, 
a pressure operable controlling valve in said con 
ducting means, and a fluid pressure Operable 
time delay device operatively controlling said 
controlling valve, whereby the simultaneous op 
eration of all of said first named valves is con 
trolled by said time delay device and said con 
trolling Wave. 

3. In a fire extinguishing System protecting a 
plurality of enclosures and including fire extin 
guishing fluid stored in a plurality of Sources, each 
Source being adapted to be released by a fluid 
pressure operable device, and an operating fluid 
conduit for each of said devices; the combina 
'tion of a main operating fluid Supply conduit, a 
branch conduit in Said main conduit for each 
pOSsible operative permutational combination of 
said Operating fluid conduits, an operating con 
trol valve for each of said branch conduits, and 
connector conduits between said operating fluid 
conduits and Said branch conduits. 

4. In a fire extinguishing System for protect 
ing a plurality of enclosures and including fire 
extinguishing fluid stored in a plurality of Sources, 
each source being adapted to be released by a 
fluid pressure operable device, and an operating 
fluid conduit for each of said devices; the com 
bination of a main operating fluid supply con 
duit, a branch conduit in said main conduit for 
each possible operative permutational combina 
tion of Said operating fluid conduits, an operating 
control valve for each of said branch conduits, 
connector conduits between said operating fluid 
conduits and said branch conduits, and a check 
valve and a vent in each of Said connector Con 
duits permitting the flow of operating fluid there 
through in a direction toward said operating 
fluid conduits. 

5. In a fire extinguishing system for protecting 
a plurality of enclosures and including fire ex 
tinguishing fluid stored in a plurality of Sources, 
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each source being adapted to be released by a fluid 
pressure operable device, and an operating fluid 
conduit for each of said devices; the combina 
tion of a discharge manifold for said sources hav 
ing branches leading to said enclosures, a pres 
Sure Operable direction valve for each of said 
branches; a main operating fluid supply conduit, 
a branch conduit in said main conduit for each 
pOSsible operative permutational combination of 
Said Operating fluid conduits forming a fluid flow 
connection to each of said direction valves, an 
operating control valve for each of said branch 
Conduits, and connector conduits between said 
operating fluid conduits and said branch con 
duits, Whereby upon Operation of a selected oper 
atting control valve a predetermined amount of 
extinguishing fluid is discharged into the selected 
Space. 

6. In a fire extinguishing system for protecting 
a plurality of enclosures and including fire ex 
tinguishing fluid stored in a plurality of sources, 
each SOUrce being adapted to be released by a 
fluid pressure operable device, and an operating 
fluid conduit for each of said devices; the com 
bination of a discharge manifold for said sources 
having branches leading to said enclosures, a 
pressure operable direction valve for each of said 
branches; a main operating fluid supply con 
duit, a branch conduit in said main conduit for 
each possible operative permutational combina 
tion of said operating fluid conduits forming a 
fluid flow connection to each of said direction 
valves, a main operating control valve for said 
branch conduits, and connector conduits between 
Said operating fluid conduits and said branch 
conduits, whereby upon operation of Said main 
operating control valve the fire extinguishing 
fluid of all of Said Sources is discharged into all 
of said enclosures. 

DANET, MAPES. 


