
March 1s, 1971v D. l.. cumls 3,570,264 
EVAPORANT COOLING SYSTEM 

Filed Mal‘Ch 15, 1969 

34 34 

@à /32 
26 

26 

Qa’ 

3o 22 î 24 
,8 2o 

IN VENTOR. 

DA/V/E'l. L. CURT/S 



United States Patent O 
1 

3,570,264 
EVAPORANT COOLING SYSTEM 

Daniel L. Curtis, Manhattan Beach, Calif., assignor to 
Litton Systems, Inc., Beverly Hills, Calif. 
Filed Mar. 13, 1969, Ser. No. 806,970 

Int. Cl. FZSd 23/12 
U.S. Cl. 62-259 3 Claims 

ABSTRACT OF THE DISCLOSURE 

An evaporant cooling system for a light weight garment 
having a plurality of tubes connected in parallel between 
an inlet manifold and an exhaust manifold, the tubes 
being selectively positioned on the body of the wearer, 
the inlet manifold being near a low point of the wearer 
for being supplied with a liquid ammonia-water evapo 
rant, and the exhaust manifold being near a high point 
of the wearer and being provided with an exhaust «tube 
for discharging the expended evaporant. 

BACKGROUND OF THE INVENTION 

The effectiveness and safety of ñre fighters, heavy 
equipment operators, or industrial workers in gas tight 
clothing necessitates that some ̀ form of cooling the wear 
ers of such clothing be provided. Enclosing the subject 
in such protective garments precludes normal ventilation 
and radiation cooling. The wearers effectiveness is there 
fore reduced by the accumulation of his own body heat 
in addition to heat inputs from the external environment. 
A iire fighter, for example, even with protective clothing 
can exist for only a few minutes in a ñre without some 
form of external cooling. 
Some prior art devices have utilized a replaceable Dry 

Ice charge carried in a special container while other prior 
art systems have employed a supply of liquid oxygen or 
liquid air as part of the system. The former approach adds 
excess bulk and weight and weight and is limited in its 
utility while the latter approach would be feasible as 
both a cooling and breathing gas supply system but is not 
practical for a general purpose solution to the problem as 
the requirement for long term liquid air storage would 
-greatly limit its effectiveness. 

Accordingly, it is an object of this invention to provide 
a new and improved evaporant cooling system. 

It is another object of this invention to provide a new 
and improved evaporant cooling system for utilization in 
a light weight cooling garment. 

It is a further object of this invention to provide a new 
and improved evaporant cooling system which utilizes 
an expendable evaporant. 

It is still another object of this invention to provide a 
new and improved evaporant cooling system which utilizes 
an evaporant which can exist in a liquid state at room 
temperature for convenient storage. 

It is still a further object of this invention to provide 
a new and improved evaporant cooling system which is 
eñicient in its use, simple in its operation, and adds very 
little additional bulk or weight. 

SUMMARY OF THE INVENTION 

The foregoing and other objects of the invention are 
accomplished by providing a liquid ammonia-water evap 
orant from an inlet manifold to a plurality of cooling 
tubes encircling the desired part of the -body of the 
wearer which tubes are connected in parallel between 
the inlet manifold and an exhaust manifold which has an 
exhaust tube connected thereto for discharging the ex 
pended evaporant. 
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DESCRIPTION OF THE DRAWINGS 

Other objects, features, and advantages of the inven 
tion will become apparent from the following description 
when taken in conjunction with the accompanying draw 
ings in which the sole ligure shows the evaporant cool 
ing system according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing there is shown an evap 
orant cooling system generally designated 10, which in 
cludes a coolant canister 12 having a valve 14 for con 
trolling the flow of pressurized liquid ammonia-water 
evaporant contained therein. 
The evaporant is released through the valve 14 through 

a tube 16 to an inlet manifold 18. The inlet manifold 
18 includes serially connected flexible tubing 20 and rigid 
tubing 22, `the rigid tubing 22 being provided with a plu 
rality of nipples 24 to which are aliìxed a plurality of 
flexible cooling tubes 26 which extend upwardly to an 
exhaust manifold 28. The free end 30 of inlet manifold 
18 is capped as is one end 32 of exhaust manifold 28. 
The exhaust manifold 28 is provided with a plurality 

of nipples 34 to which the other ends of cooling tubes 
26 are connected. The other end of the exhaust mani 
fold 28 is provided with an exhaust tube 36 for discharg 
ing the expended evaporant to the atmosphere. 

Structurally the cooling system 10 is configured for 
placing about the upper part of torso of a wearer, and 
for convenient usage may -be interwoven with or enclosed 
by fabric in the form of a vest or coat with the canister 
12 adjacent the front of the wearer for convenient con 
trol. The inlet manifold 18 is positioned at a low point 
of the system, for example, adjacent the waist of the 
wearer. The cooling tubes 26 are selectively positioned 
on the body of the wearer. Tubes 26 are connected in 
parallel relationship and extend upwardly to the exhaust 
manifold 28 positioned adjacent a high point of the 
system, adjacent the shoulders of the wearer on his back. 
The exhaust manifold 28 may be rigid, semi-rigid or 
ñexible. 

Operationally in one embodiment the inlet manifold 
18 permanently contains a small amount of water at a 
low point in the system. The canister 12 contains pres 
surized liquid ammonia which, when discharged by actu 
ation of valve 14 partially vaporizes and is initially partial 
ly absorbed by the water in the system. The water then acts 
as a transport mechanism allowing subsequent evapora 
tion and thus cooling to occur throughout the system. The 
ammonia interacts with the water causing the water to 
be in a constant state of agitation providing cooling 
throughout the system 10 without loss of water through 
the exhaust manifold 28 at the high point of the system. 
The water serves the essential role of distributing the 

cooling through the cooling system 10. The system Will 
not work without the water as the ammonia will com 
pletely vaporize at the control valve 14 with essentially 
all the cooling taking place at this point. The cold gas 
passing through the remainder of the system 10 will pro 
duce only minimal cooling. 

In a second embodiment the canister` 12 contains a 
liquid ammonia-water mixture under pressure. Although 
in this embodiment the filled storage weight of the evap 
orant is slightly heavier by the added weight of the 
water. This embodiment ensures that a small amount 
of water is always contained in the remainder of the 
system 10. With the ammonia-water mixture the amount 
of water required in canister 12 would be about 5% 
by weight to the stored ammonia. The exhaust ammonia 
vapor is discharged in either embodiment through a 
flexible exhaust tube `36 which is disposed on the back 
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side of the wearer and is directed downwardly and away 
from the wearer to lbe discharged into the atmosphere. 

While these have been shown and described preferred 
embodiments, it is to be understood that various other 
adaptations and modifications may be made Without de 
parting from the spirit and scope of the invention. 
What is claimed is: 
1. A system for cooling a human -body comprising: 
(a) an inlet manifold located along a lower portion of 

the body at a low point in the system; 
(b) an outlet manifold located along an upper por 

tion of the body at a high point in the system; 
(c) a plurality of cooling tubes connected in parallel 
between said input and output manifolds, said cool 
ing tubes being disposed throughout a garment to 
be worn by a wearer and capable of selective posi 
tioning about a portion of the Ibody of the wearer; 

(d) controllable means for providing an equal con 
centration of a liquid ammonia and water mixture 
in said inlet manifold whereby said ammonia vapor 
izes uniformly throughout said input manifold there 
by providing uniform cooling in each of said plural 
ity of tubes; and 

(e) an exhaust tube connected to said exhaust mani 
fold and adapted to discharge the ammonia vapor 
to ambient in a direction downwardly and rearward 
ly of the human body. 

2. The system of claim 1 wherein said controllable 
means includes a canister containing pressurized liquid 
ammonia and having a valve connected to the output of 
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said canister for controlling the ñow of ammonia there 
from, the output of said canister being connected to said 
inlet manifold and said inlet manifold containing a small 
amount of water, said ammonia being partially vaporized 
and partially absorbed by said water to produce uniform 
cooling in each of said plurality of tubes. 

3. The system of claim 1 wherein said controllable 
means includes a canister containing a mixture of liquid 
ammonia and water under pressure and having a valve 
connected to said canister for controlling the flow of 
mixture therefrom, said canister being connected to said 
inlet manifold and said ammonia «being partially vaporized 
and partially absorbed by said water to produce uniform 
cooling in each of said plurality of tubes. 
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