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3,306,289 oxYGEN TENT ATMOSHERE CONDITIONING 
APPARATUS AND METHOD 

Leon Robert Cameto, William R. Evans and Raleigh J. 
Harris, all of Oakland, Calif., assignors to Mist Oa Gen 
Equipment Co., Oakland, Calif. 

Filed Jan. 2, 1962, Ser. No. 163,453 
5 Claims. (CI. 128-191) 

This invention relates to a system for conditioning the 
atmosphere in an oxygen, or patient treatment, tent. The 
atmosphere, predominantly oxygen enriched air, in an 
oxygen tent often becomes uncomfortable for the patient 
therein because of the heat radiated by his body in the 
small enclosed space. In addition, the atmosphere in the 
tent is often maintained in a moist, humid condition 
because of the addition of vapor carrying medicants which 
increases the discomfiture. 

Heretofore, systems for conditioning, primarily cool 
ing, the tent atmosphere have withdrawn it from the 
tent, passed it through cooling ducts and filters, added 
the required oxygen and vapor, and recirculated the atmos 
phere to the tent. Although such prior systems have ade 
quately conditioned the air in tents, they have become 
easily contaminated by the tent atmosphere which the 
patient has exhaled. Because of the many intricate pas 
sageways and crevices in such equipment and its necessary 
size it has been impossible to sterilize by ordinary clean 
ing processes. In order to safely reuse such equipment 
on succeeding patients it has been the practice to leave 
the equipment idle for an extended time in order to assure 
that harmful bacteria will not remain to contaminate the 
new patients' tent atmosphere. This, of course, causes 
substantial nonuse of the equipment. 

Another object of this invention is the provision of 
structure and an arrangement thereof whereby contam 
ination of the system from contact with the atmosphere 
within any oxygen tent is restricted to only the exterior 
readily sterilized surfaces of a relatively small portion of 
the system, and which portion is readily separated from 
the remainder for sterilization thereof. 

It is a further object of this invention to provide a 
novel method for conditioning the atmosphere in any 
OXygen tent. 
Yet another object of the invention is the provision 

of improved structure in the portion of a cooling system 
that is adapted to be positioned within an oxygen tent for 
cooling the atmosphere within such tent, and which por 
tion is readily detached from the remainder of the cooling 
system. 
Yet a further object of this invention is the provision 

of a method for conditioning the atmosphere in a patient 
treatment tent, in which method heat is withdrawn from 
the tent without withdrawing a substantial portion of such 
atmosphere. 

In the present system no special attempt is made to 
circulate the air within the tent other than what circu 
lation occurs in the form of convection currents caused 
by the presence of a cooling element within the tent. 
The present invention isolates the coolant in the cool 

ing system from the air in the tent so that no contamina 
tion of the coolant is possible, and the present system 
is so arranged that all parts or portions that may become 
contaminated are readily separated from the rest of the 
system for sterilization. 

In the drawings: 
FIG. 1 is an isometric view that is illustrative of the 

system generally. 
FIG. 2 is an enlarged cross sectional view taken along 

line 2-2 of FIG. 1. 
FIG. 3 is a fragmentary, enlarged cross sectional view. 

taken along line 3-3 of FIG. 1. 
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FIG. 4 is a side elevational view of the refrigeration 

apparatus within a cabinet, as seen from the rear side 
of the cabinet shown in FIG. 1, the latter being in cross 
Section and with part of the view schematically illustrat 
ing the heat exchanger that is adapted to be positioned 
within the tent to be air conditioned. 

FIG. 5 is an enlarged side elevational view of the 
heat exchanger unit, as seen from the reverse side shown 
in FIG. 1. 

FIG. 6 is an enlarged sectional view taken along line 
6-6 of FIG. 5. 

Referring to the drawings, the numeral 1 generally 
designates a refrigeration unit or assembly which functions 
to remove heat energy from a heat exchanger, generally 
designated 2, adapted to be supported within an oxygen 
tent 3 (FIG. 1) for cooling the air within said tent. 

In the embodiment described herein the refrigeration 
unit 1 circulates a liquid coolant through heat exchanger 2 
to withdraw heat from it. The preferred coolant is water 
mixed with alcohol (to prevent its freezing) and it will 
hereinafter be referred to as water or coolant. 
A water conduit 4 (FIG. 4) receiving warm water 

from the heat exchanger 2 is coiled around a cooling 
tank 6, Supported in a cabinet 5 within which the refrig. 
eration unit is enclosed. Conduit 4 empties into cooling 
tank 6 where the water is cooled by a refrigerant in coil 
7, which also surrounds tank 6. 
A conventional compressor 8 and condenser 9 are con 

nected with coil 7 for supplying the cooled refrigerant 
to the latter, and the refrigerant is returned to the com pressor through pipe 10. 
The sole function of the refrigerating system is to 

cool the Water that is circulated through the heat exchanger 
2, and any suitable and conventional control means 11 
may be employed for controlling the temperature of the 
Water. Such control means includes ordinary thermo 
static controls having settings manually adjusted by the 
usual control knob conveniently located on the top of 
the cabinet of FIG. 1, as indicated at 12. 

Make-up water may be added to the System from a 
closed supply reservoir 13 having a delivery pipe 14 
(FIG. 4) leading to the bottom of tank 6, and an air 
vent pipe 15 communicating between the upper end of 
said reservoir and the upper end of tank 6 equalizes the 
air pressure in the tank and reservoir 13. Preferably 
reservoir 13 has a transparent sidewall and is mounted 
to be visible for indicating the level of water in the system. 

Outside the cabinet is a supply tank (not shown) con 
taining oxygen or other breathable gas under pressure 
having the usual pressure and flow control valves thereon 
from which a hose 16 leads into the cabinet (FIG. 4) 
where it divides into flexible lines 17, 18 that terminate in 
fittings 19, 20 mounted on top of the cabinet. Fittings 
19, 20 include quick detachable couplers Serving to con 
nect lines 17, 18 with oxygen hoses 21, 22. Each said 
fitting also incorporates a check valve to close lines 17, 18 
when hoses 21, 22 are disconnected and fitting 19 may 
also have incorporated therein a needle control valve for 
adjusting the flow of oxygen into hose 21. Fitting 20 may 
include a manually operable valve for opening and closing 
hose 22 to flow of oxygen from the oxygen supply tank. 
The tent 3 (FIG. 1), which is a conventional flexible plastic-walled drape, is adapted to be suspended from a 

horizontal bar 23 that extends over the tent transversely 
of the latter. Cross rods 24, extending horizontally 
through said bar 23 at right angles to the latter, have 
eyes 25 or hooks at their outer ends from which hangers 
26 extend to and connect with the tent for supporting the 
latter in the desired position. 
One end of bar 23 is secured to the upper end of a 

vertical post 28. The lower end of said post extends 
through a collar 29 and into cabinet 5 (FIG. 3), said 
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collar being secured on the upper wall of said cabinet. 
A thumb screw 30 extending through collar 29 adjustably 
secures post 28 at the desired elevation, and it also func 
tions to hold the bar 23 at the desired angle relative to 
the cabinet, since the post 28 may be revolved when screw 
30 is loosened. 
A fitting 31 is also secured on post 28 adjacent to the 

lower end of the latter by a pair of set screws 32. The 
post 28 extends vertically through a sleeve-like portion 
33 of said fitting, and an enlargement portion 34 pro 
jects from one side of said fitting. Portion 34 may be 
connected to portion 33 by a vertically displaceable dove 
tail connection 27. Such disconnectable portion 34 is 
formed with a horizontal, open-ended through bore 35 
(FIG. 3) through which extends one end of a cylindrical 
pipe 36. A screw 37 extends through one side of said 
enlargement portion and secures the end of pipe 36 to 
portion 34. 

By this structure it is apparent that the pipe 36 may 
be detached from post 28 by raising said pipe and sepa 
rating portion 34 of fitting 31 from portion 33. 

Pipe 36 extends from the fitting 31 into the tent 3 
through an opening 38 formed in the side wall 40 of the 
tent that is adjacent to post 28 and to said fitting 31. The 
portion 41 of the pipe 36 that is within said tent may ex 
tend any desired distance across the tent, and is generally 
above the bed 42 on which the patient may be lying and 
over the head portion of which the tent is adapted to be 
Suspended. 
The upper side of said portion 41 is formed with a slot 

or elongated opening 43 (FIG. 6) extending longitudinally 
of said portion, and into which the lower marginal portion 
of heat exchanger panel 39 extends. 
The heat exchanger panel 39 may be formed by a pair 

of vertically disposed plates 44, 45 (FIG. 6) having a 
plurality of complementary, opposedly opening recesses 
formed in their adjacent sides, which recesses are inter 
connected by suitably positioned return bends for form 
ing a continuous conduit 48 to conduct coolant there 
through. The plates 44, 45 are welded or otherwise 
Secured flat together around said recesses. These recesses 
that coact to form conduit 48, may be expanded in the 
plates after the remaining portions are secured together 
in a conventional manner, or they may be die formed 
and the plates welded together. In any event, the mar 
ginal portion along the lower edge of the heat exchanger 
panel is a horizontally extending vertically disposed plate 
like extension projecting downwardly below the lower 
horizontal run of conduit 48 and through slot 43 into the 
portion 41 of pipe 36. A pair of vertical posts 46 
Secured to portion 41 serve to support the opposite 
marginal edges of panel 39. 

In the embodiment herein illustrated the heat ex 
changer 2 is a panel of substantial area which is cooled 
by circulation of coolant through the extensive conduit 
therein for absorbing heat energy from the tent atmos 
phere and transferring it to the refrigerating unit. 
There are two quick detachable couplings 49, 50 on 

the cabinet 5 (FIG. 1) that couple hose lines from the 
ends of conduit 48 with the conduit 4 emptying into cool 
ing tink 6 and with the outlet therefrom. A hose or tube 
52 may connect the outlet end of conduit 48 with coupling 
50 whereas the hose or tube 51 connects the inlet end 
with coupling 49. These hoses extend into pipe 36 
through slot 43 and then out through openings in a seal 
ing plug 53 (FIG. 2) in the end of pipe 36 that is ad 
jacent to the cabinet 5 to the couplings 49, 50. Such 
end of pipe 36 functions as a housing for the tubes carried 
therein. 

Within the cabinet (FIG. 4), a pressure line 54 having 
a pump 55 interposed therein connects the outlet from 
tank 6 with the coupling 49 and hose 51 while the pipe 
4 from coupling 50 will connect hose 52 with the inlet 
into tank 6. It is obvious that the inlet and outlet hoses 
may be reversed as desired. 
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4. 
As already mentioned, thermostatic control means 11 

is adapted to be set to control the temperature of the 
water or coolant, and water branch lines 57 from the tank 
are associated in the usual manner with said thermostatic 
control means. 
Oxygen lines 21, 22 extend through plug 53 into the 

same end of pipe 36 as the water lines 51, 52. One of 
these oxygen lines 21 extends into a conventional atomizer 
or nebulizer 58 which is adapted to be supported in the 
tent 3 (FIG. 1). This nebulizer is connected by a tube 
59 with a reservoir 60 that is outside the tent and may be 
supported on post 28 on the cabinet 5. Reservoir 60 
holds the liquid that is to be discharged in vapor form 
into the tent to control the humidity of the atmosphere 
within the tent. The other oxygen line 22 also extends 
through plug 53 into pipe 36 and when the valve in fitting 
20 is opened admits oxygen to the tent to flush the at 
mosphere in the same with pure oxygen. 
The oxygen or air flow in line 21 actuates the nebulizer 

in a known manner to aspirate liquid from the receptacle 
into the nebulizer for atomization and discharge thereof 
into the tent with the oxygen. Tube 59 that connects the 
nebulizer with the reservoir 60 has disposed within it 
a suction tube 61 (FIG. 2) which carries the liquid from 
the reservoir to the nebulizer nozzle where it is vapor 
ized and mixed with the oxygen from line 21. The 
larger particles of liquid which are not sufficiently vapor 
ized drain back into reservoir 60 through the outer 
tube 59. 
The nebulizer not only humidifies the atmosphere in 

the tent but also assists in circulating it. Medicaments 
may be added to the vapor generated by the nebulizer 
for desired medical treatments. Since gas is being con 
tinually added there is a continual overflow of atmosphere 
from the tent due to normal leakage at the borders 
where it is tucked around the bed and the patient. This 
added gas may be any oxygen, air, or other breathable 
gas under pressure depending on the patient's require 
ments. 

Normally the atmosphere in the tent will be main 
tained at a high humidity because the added oxygen is 
usually quite dry and because a medicated, humid at 
mosphere is often beneficial to the patient. Such an at 
mosphere would be most uncomfortable, due to the added 
heat radiated from the patient's body and expired by him, 
were it not for the cooling effect of heat exchanger 2. The 
moisture will, however, tend to condense on the cooler 
surfaces of the heat exchanger panel 39. 
The condensate collecting on the heat exchanger panel 

will drain into the pipe 36 through slot 43 and will be 
drained from pipe 36 (which is preferably slightly in 
clined for this purpose) through a hose line 63 (FIG. 
2) that extends from plug 53 to a closed drain recepta 
cle 64. This receptacle may be supported in an out 
wardly opening recess 65 formed in the cabinet 5 and 
is preferably sealed to avoid contamination of any of the 
refrigerating unit. It may be noted that the lower mar 
ginal portion of the heat exchanger 39 is spaced from 
the edges of slot 43 (FIG. 6) where it extends into the 
portion 41 of pipe 36, thus insuring drainage from both 
sides of the heat exchanger panel into said pipe 36. 
The operation of the system is believed to be clear. 

The cooled water from the tank 6 is circulated through 
the heat exchanger in a circuit that is completely sealed 
against contact with the atmosphere in tent 3. The flow 
of oxygen through lines that extend into the pipe 36 is 
always into the tent 3 where the oxygen is discharged, a 
portion of it being with atomized liquid. 

In effect, the atmosphere in the tent, which becomes 
contaminated by the patient during use, is completely 
isolated from the refrigerating and oxygen-adding sys 
tems. It is these latter systems that, because of their 
complex passageways and associated electro-mechanical 
equipment, are very difficult to maintain in sterile con 
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dition and are impossible to rapidly sterilize by steam, 
as in an autoclave. 

In the embodiment herein described only the conden 
sate draining from the heat exchanger and the gross liquid 
particles draining from the nebulizer pass outside the tent 
3 and these liquids are received in sealed and steriliz 
able receptacle 64 and reservoir 60. If desired, recep 
tacles can be provided within the tent for receiving these 
draining liquids, although this practice is not deemed 
necessary because the possibility of contamination from 
these sources is negligible. 
The jar or reservoir 60, the receptacle 64, the quick de 

tachable couplings connecting the water lines with the 
heat exchanger 2, and the quick detachable couplings 
that connect the oxygen lines with the cabinet 5 are all 
outside the cabinet, hence nothing that contacts the con 
taminated air within the tent passes into the cooling sys 
tem within the cabinet. This eliminates the necessity for 
filters and the like, which are used in systems in which the 
tent atmosphere is recirculated. 

Sterilization of the parts that in any way come into 
contact with the contaminated air is greatly facilitated by 
their arrangement and the fact that they are readily 
separated from the cabinet housing the refrigerating unit. 
The jar 60 and receptacle 64 may readily be removed 
from the cabinet and the oxygen lines and water lines 
are quickly detached where they are coupled with lines 
from the oxygen supply tank and water coolant tank. The 
heat exchanger 2 may quickly be detached from the post 
28, by separating the dovetail connection 27, and the 
lines 21, 22, 51, 52, 59 and 63 may be removed there 
with (along with jar 60 and receptacle 64). All of 
these parts may be readily and completely sterilized in 
an autoclave or the like and will thereafter be avail 
able for immediate reuse. 

Since the refrigerating unit 1 and its cabinet 5 always 
remain isolated from and uncontaminated by the tent 
atmosphere, they may be employed with other sterilized 
heat exchangers for other patients in immediate succes 
sion. Sterilization of the tent 3 and bed 42 is, of course, 
accomplished by conventional means, or the tent may be 
disposed of after use. 

In operation, it may be said that the method of con 
ditioning the atmosphere within the oxygen tent is one 
in which oxygen or other breathable gas under pressure 
is injected into the tent, together with the moist vapors 
from the nebulizer. A slight pressure above that of the 
outside atmospheric pressure is thereby created so that 
the atmosphere within the tent will be permitted to sub 
stantially continuously escape from the tent, which es 
cape will normally be, for the most part, around the 
lower edges of the tent. The atmosphere within the 
tent will usually be an oxygen-enriched air and moist 
vapor mixture. 
The mixture will become heated from the body heat 

and respiration of the patient, and this heat is withdrawn 
from the mixture by the cooler, which in the present in 
stance is illustrated as a heat exchanger. 
As a result, a downward moving current of cooled 

atmosphere, by convection, will flow to the head of the 
patient, and since the oxygen and moist vapors are in 
jected into the tent above the patient's head, these will 
be carried downward with the said convection current 
to the head of the patient. The atmosphere within the 
tent will escape into the atmosphere outside the tent, 
but contrary to conventional air conditioning systems, 
none of the atmosphere is withdrawn other than that 
which is permitted to escape. 
The oxygen-vapor content of the tent is thereby main 

tained against escape or removal from the tent other 
than the portion that is permitted to escape into the out 
side atmosphere. 
Under the above circumstances, none of the atmosphere 

within the tent can enter the cooling system itself, but 

0 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
can only contact the portion of outside surface of the 
elements of such systems as may be within the tent. 
Although a specific embodiment has been described 

herein, such modifications as would appear to one skilled 
in the art are understood to be within the spirit and scope 
of the invention. 
We claim: 
1. Apparatus for conditioning the atmosphere within 

a patient treatment tent comprising: 
(a) a nebulizer 
(b) a conduit fully enclosing and sealing from conta 
mination by said atmosphere a coolant adapted to 
be circulated through said conduit, 

(c) said conduit including a heat exchanger and inlet 
and outlet portions for respectively conducting said 
coolant into said heat exchanger and out of the latter. 
upon said circulation, 

(d) said nebulizer and said heat exchanger including 
said inlet and outlet portions of said conduit being 
adapted to be positioned within the atmosphere with 
in said tent, 

(e) means for so positioning said nebulizer, heat ex 
changer and said inlet and outlet portions and 

(f) said nebulizer including a gas pipe line and a fluid 
pipe line connected therewith for conducting a 
breathable gas and a fluid to said nebulizer, 

(g) said conduit further including heat removing means 
for removing heat from said coolant upon said cir 
culation of the latter, and 

(h) a gas supply tank connected with said gas pipe 
line for supplying breathable gas to said nebulizer, 

(i) detachable couplings in said conduit and gas line 
for disconnecting said heat exchanger and said 
nebulizer from said heat removing means and from 
said gas supply tank to enable sterilization of said 
heat exchanger and said nebulizer independently of 
said heat removing means and said gas supply tank. 

2. In the combination as defined in claim 1, 
(j) means securing said nebulizer to said heat ex 
changer for handling as a unit with said heat ex changer, 

(k) a housing rigid with said heat exchanger having an 
inner end at said heat exchanger and an outer end 
spaced therefrom and which outer end is adapted to 
extend through and project from a wall of said tent 
when said heat exchanger and said inner end are 
positioned within said tent, 

(1) said inlet and outlet portions of said conduit and 
said gas pipe line extending through and enclosed 
by said housing and 

(m) said detachable couplings adapted to be outside 
said tent adjacent to said outer end of said housing. 

3. In a cooling system for cooling the atmosphere with 
in an oxygen tent; 

(a) a vertical post adapted to be rigidly held at dif 
ferent positions outside such tent relative to the lat 
ter; 

(b) means for so holding said post; 
(c) a horizontally extending rigid tubular member; 
(d) quick removable means for securing said member 
to said post for removal of said member from said 
post upon upward movement of said member rela 
tive to said post; 

(e) said member projecting laterally from said post 
a sufficient distance to extend at one end thereof 
through a side wall of such tent and into the latter 
when said post is alongside such side wall and outside 
the tent; 

(f) a drain collector for receiving condensate from 
a heat exchanger, secured to said one end of said 
tubular member and supported by the latter; 

(g) a heat exchanger supported on said drain collec 
tor and adapted to thereby be supported within such 
tent by said member and said post; 

(h) said heat exchanger having a passageway there 
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through for a coolant, and having an inlet at one end 
of said passageway for such coolant and an outlet 
at its opposite end for said coolant; 

(i) separate fluid conducting lines respectively con 
nected with said inlet and said outlet and extending 
through said tubular member to outside such tent 
when said heat exchanger and said drain collector 
are supported within said tent by said post. 

4. The combination as defined in claim 3, plus; 
(j) said tubular member being open at the end thereof 

that is opposite to said drain collector through which 
said separate fluid conducting lines extend; 

(k) a drain line extending from said drain collector 
through said tubular member and out of the said 
open end thereof; 

(l) quick coupling means respectively on said separate 
fluid conducting lines and said drain line, adjacent 
to the said open end of said tubular member for 
releasably connecting them with other portions of 
the cooling system. 

5. In a cooling system for cooling the atmosphere with 
in an oxygen tent; 

(a) a vertical post adapted to be rigidly held at dif 
ferent positions outside such tent relative to the lat 
ter; 

(b) means for so holding said post; 
(c) a horizontally extending rigid tubular member; 
(d) quick removable means for securing said member 

to said post for removal of said member from said 
post upon upward movement of said member rela 
tive to said post; 

(e) said member projecting laterally from said post 
a sufficient distance to extend at one end thereof 
through a side wall of such tent and into the latter 
when said post is alongside such side wall and out 
side the tent; 

(f) a heat exchanger; 
(g) means supporting said heat exchanger on said tubu 

lar member at the end of the latter remote from said 
post for holding said heat exchanger at an elevated 
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point within said tent when said post is outside said 
tent; 

(h) said means for holding said post including a port 
able housing and conventional refrigeration appara 
tus having a circulating system for a coolant; 

(i) said heat exchanger including a passageway for a 
coolant having an inlet at one end thereof and an 
outlet at the opposite end; 

(j) coolant conducting lines respectively connected 
with said inlet and said outlet extending through said 
tubular member and out of the latter at a point adja 
cent to and outside said housing; and, 

(k) quick detachable couplings at said point for de 
tachably coupling said lines with the coolant circulat 
ing system of said refrigeration apparatus, whereby 
said tubular member, heat exchanger and coolant 
conducting lines may be separated from said refrig 
eration apparatus as a unit. 
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