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My invention relates to means for controlling 
andv reducing thetemperature of enclosures and 
is especially concerned with means for utilizing 
a solid, gas-emanating refrigerant, such as solid 

- t carbon-dioxide or the like, for controlling the 
temperature within an enclosure such as a 

- cooling chamber. 

.An object of my invention is to provide means 
for cooling an enclosure with alsubstantially ex 
act regulation‘of temperature. . 
Another object of my invention is to provide 

a cooling unit which is sufficiently light and com 
pactto be readily portable. ' . _ 

Another object of my invention is to provide 
a cooling unit which is economical of refrigerant. 
A further object of my invention is to provide 

a ‘simple and inexpensive cooling unit primarily 
designed for use with a solid, gaséemanating re 
frigerant. . 

An additional object of my invention is, in 
general,to improve cooling units. ' 
The foregoing and other objects are attained . 

‘ in the embodiment of the invention shown in the 

3.0 

drawings, in which._ 
vFigure 1 is a cross-section on a longitudinal 

plane of a cooling unit constructed in accord 
ance with my invention. 
Figure 2 is a cross-section the plane of'which 

is indicated by the' line 2-2 of Figure 1. 
Figure 3 is a view, partly in section, showing in 

elevation a cooling unit installation in accord 
- ance with‘ my invention. » 

0Figure 4 is aside elevation of the cooling unit 
shown in Figure ‘1 with the addition of an air 

' circulating fan. 1 . ' 

Figure 5'is ,a- bottom view of the structure 
shown in Figure 4. ~ ‘ _ ' 

The cooling unit f my invention is susceptible 
of a wide ‘range of variation, not only in mat 
te'rs of construction but also in environmental 
conditions. 
with railway express car cooling, .as indicated 
in my co-pending application entitled “Compart 
ment car”, ?led July 31, 1933, with Serial No. 
682,996. The range-of.v usefulness, however, is so 
great that I have chosen for illustration herein 
a typical cooling unit suitable ‘for all-around 
usage. _ . _ , . . 

This'unit, as illustrated, has proved particu 
larly successful in connection with cooling pro 
duce containers on motor trucks, and comprises 

' a housing ,6‘ which is generally rectangularand is 
approximately square in transverse cross-sec; 
tion. The housing is made up' of a pluralitrof 
enclosing walls generally fabricated'of a suitable 

One valuable use is in connection‘ 

11 Claims. (01. Git-91.5) 
insulating material 1. That is, a top wall‘ Bis 
comprised of insulating material ‘I sheathed on 
both surfaces, for example by an outer, prefer 
ably metallic covering 9 and an inner metallic 
lining ll. comparably, the housing incorporates 5 
a bottom wall 12 including insulatingmaterial ‘l 
con?ned between an inner lining l3 anll an outer 
shell 14. An end wall [6 is similarly fabricated 
of an outer shell l1 and an inner shell l8 lying 
on opposite sides of the insulating material ‘I. 10 
The opposite end of the housing is sealed by a 
closure 2i comprising a door structure including 
insulating material 22, an outer shell 23 and an 
inner lining 24. The door 2| is preferably ta 
pered to form a tight seal with its jamb 26 and 
is preferably mounted on hinges 21 and provided 
with a suitable latch 28 to maintain the door in 
closed position. - 

The spacing of the various walls is such as to 
provide a chamber 28 therein for the accommo 
dation of a solid, gas-emanating refrigerant, 
usually in the form of blocks 29 ‘and 3|. Cus 
tomarily, solid carbon-dioxide -is utilized as the 
refrigerant. This material has the property of 
giving off carbon-dioxide gas at suitable tem 
pératures. This gas is- considerably heavier than 
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-air and naturally tends to drop if uncon?ned. I 
preferably take advantage of such characteristic 
in practising my invention. To this end the 
standard size blocks of refrigerant 29 and 3i are 30 
somewhat smaller than the internal dimensions 
of the chamber 28, so that gas emanating from 
the refrigerant tends naturally to flow down 
wardly in the direction of the arrows 32 through 
a passage 33 between the blocks 3| and the in 
terior shell 24 of the door 2|. 
Preferably forming part of the housing 6, but 

thermally isolated from the chamber 28, ‘is a 
conduit 34. This conduit is de?ned by the outer 
shell ll of the wall l2 and by a suitably corru 
gated plate 36 which is customarily of metal and 
provides a _heat exchange surface between the ’ 
material within the conduit 34 and the exte 
rior air. Theplate 36, while illustrated herein 
as corrugated, can be'ilat or of any suitable con- 45 
?guration in order to comply with the desired 
heat exchange characteristics. 
To establish communication between the con 

duit 34 and the chamber 28 I provide an outlet 
duct 31 which pierces the bottom wall l2 and is 
of generally rectangular shape and of relatively 
large cross-sectional area. Gas ?owing in the 
path indicated by the arrows 32 continues through 
the duct,‘asindicated by the arrows 38, and ?ows 
through the'conduit 34 as indicated by the arrows 
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39. In order to prevent blocking of the duct 38 
by shifting of the refrigerant blocks 29 and 3|, I 
preferably providt suitable guards or spacers 4| 
on the door 2 I, so that when the door is closed the 
blocks 29 and 3| are precluded from sliding over 
and blocking the duct 38. 

I preferably provide‘ means to control the flow 
to the duct 38, and therefore on the plate 36 I 
provide a threaded boss 42 within which is screwed 
a threaded shaft 43 carrying a suitable manipu 
lating handle 44. A valve plate46 is mounted on 
the shaft 43 and can be tightly pressed against the 
duct 38 or can be removed therefrom in order to 
regulate the passage'of gas therethrough. Adja 
cent the boss 42 I provide a sump 41 with a drain 
pipe 48 and a closure cap 49 for the drainage of 
moisture. While solid carbon-dioxide itself is 
moisture-free, nevertheless certain atmospheric 
moisture enters the chamber 28 whenever the door 
2| is opened, and after a period of time such 
moisture collects within the sump 4'! and is dis 
charged through the pipe 48 upon removal of the 
cap 49. - 

Gas which travels from the duct 38 into the con 
duit 34 is‘ in neat absorbing relationship to exter 
nal air on the opposite side of the plate 36 and 
absorbs heat from such external air at a rela- , 
tively rapid rate. The absorption of heat causes 
the gas in the conduit 34 to be of less density than 
the gas emanating from the blocks 29 and 3| 
and ?owing through the duct 38. Being of less 
density, the relatively warm gas in the conduit 34 
travels in thedirection of the arrows 5| and flows 
in a generally upward direction, in accordance 
with‘the arrows 52, through a passageway 54 to 
an inlet duct 56.piercing the end wall I6. The , 
passage 54 is partially formed by a closure 51 
customarily fabricated of sheet metal and ?tting 
on the end of the housing 6. The duct 56 is very 
much of the character of the duct 38 but is located - 
adjacent the uppermost portion of the chamber 
28, so that the relatively light, warmed gas can 
return in a favorable location. Gas which re 
turns through the duct 56, as indicated by the 
arrow 58, is quickly reduced in temperature by 
thermal proximity to the refrigerant blocks 29 and 
3| and quickly recycles in the path of the arrows 
32 and 39 as previously described. 
In the mentioned fashion there is provided con 

vection circulation in a closed cycle, with heat 
absorption through the conduit 36 and return of 
the warmed gases to the relatively cold chamber 
28. The pressure existing in the circuit is sub 
stantially atmospheric and, in order to maintain 
such pressure and to provide for the escape of 
gas which is relatively high in temperature and 
which is no longer useful, I provide an outlet pipe 
59 at substantially the highest thermal point in 

The pipe 59 opens into the upper por 
tion of the duct 54 and, while most of the warm 
gas adjacent the duct 56 is su?iciently cooled by 
the refrigerant blocks 29 and 3| to enter the duct 
56 and recycle, certain of the gas which is too 
high in temperature is not sufficiently cooled and 
flows out through the discharge ‘pipe 59 which 
communicates with the atmosphere. 
In order that flow through the duct 56 will not 

be blocked by the refrigerant cubes 29 and 3|, 
I provide suitable spacers 6| on the end wall ‘I6, so 
that the duct 56 affords a free passage for the 
returning gas. In accordance with my invention, 
however, I desire to vary or restrict the circula 
tion of the gas in order to adjust the temperature 
within the conduit 34 so that the desired cooling 
rate can be obtained. To this end I preferably 

let I28 discharges. 
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restrict the entrance of duct 56 by a valve 62 
which can be operated in a suitable fashion. 
Ordinarily, the valve 62 is operated in response 
to the temperature of the returning gas within the 
passage 54. To this end the plate 82 is mounted 
on a bimetallic strip 83 or other suitable thermo 
stat which is anchored as at 64 on, the casing 51. 
In order to control the temperature at which 

the thermostat 63 is especially responsive, I pro 
vide a cross-shaft 66 which projects from the 
casing 57 and carries a manual operating handle 
68 or other suitable actuating device. Mounted 
on the shaft 66 is an eccentric 69 adapted to abut 
the strip 63 and thus govern the position of the 
plate 62 and the temperatures at which the plate 
62 is especially effective. By suitably manipulat 
ing the handle 68 the maximum rate of ?ow of 
the refrigerant can be governed. The tempera 
ture within the spacevor enclosure cooled by the 
cooling unit of‘ my invention is held within very 
close limits by the thermostat. vI have found’ 
from extensive practice that a device constructed 
with approximately the proportions shown,.espee 
cially with the insulation in the walls 8 and the 
door 22 somewhat thicker than the insulation 
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in the walls I6 and I2 adjacent the heat exchange , 
members 34 and 51, provides a suitable range of 
operating temperatures. 
While the unit as shown in Figures 1 and 2- is 

suitable for general installation, when the cooling 
unit is installed within an insulated chamber I 
prefer to provide certain modi?cations. As illus 
trated in Figure 3, the cooling unit, generally 
designated IOI, is disposed within an insulated 
chamber | 02 having walls I03 formed of an outer 
shell' I04"and an inner shell I06. iGenierally, the 
space'betWeen theinner and ‘outer w'all‘s‘is ?lled 
with any standard heat-insulating,vmaterial I01. 
In accordance with my'invention, the o'utlet'pipe 
I08 'for- spent gases from the cooling unit IOI, is 
tapped through the inner wall-I06 to discharge 
"into the " insulation material I 01 between the 
inner'and outer walls I06 and I04, respectively. 
Such discharged gas is’ usually still lower in tem 
perature than the temperature obtaining within 
the compartment I02, while carbon-dioxide gas 
itself is a good heat insulation material. The 
gas discharged into the,space between‘the walls 
I04 and I06 is compelled to pass completely 
around the chamber I02 to discharge from an 
outlet pipe I 09 into the atmosphere, the direction 
of circulation being indicated by, the arrows III. 
A ba?le II2 prevents short-circuiting of the gas 
between thepipes I 08 and |09.' -_ 
While under most conditions of operation the 

natural, exterior circulation past the heat ex 
change surface 36 is ample, nevertheless under 
certain circumstances I desire to accelerate such 
air ?ow and thereby obtain an enhanced rate of 
heat exchange. To this end I preferably mount a 
fan of any suitable character on the cooling unit’ 
itself. As illustrated in Figures 4 and 5, a cool 
ing unit I2I is provided with a ‘heat exchange 
surface I22 of corrugated contour. The unit in 
cludes a casing I23 to which a suitable ,motor I24 
is mechanically attached. The motor I24 is part 
of a blower having a scroll housing I26 to which 
an air inlet I 21 leads and from which an air out 

The direction of discharge of 
the outlet I28 is such as to cause a current of air 
induced to ?ow through the inlet I2'I to spread 
out and flow along the corrugated surface I22, 
thereby providing an accelerated heat transfer 
through the surface. - 
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2,011,881 
I claim: a - 

1. A cooling unit comprising a housing of heat 
insulating material having a chamber therein for 
containing a solid gas-emanating refrigerant, a 
heat conducting wall disposed in spaced relation 
to said housing and forming a conduit having an 
exposed heat-exchanging surface along one side ‘ 
of said chamber, a duct establishing communica 
tion between the lower part‘ of said chamber and 
.said conduit, a second duct establishing com 
munication between said conduit and the upper 
part of said chamber, and thermostatic means‘ 
disposed within one of said ducts responsive-to 
the temperature of the gas circulating in said 
conduit for controlling the flow of gas there 
through. ' r , 

2. A cooling unit comprising a heat insulated 
housing having a chamber therein for containing 
a solid gas-emanating refrigerant, a metallic 
partition having an exposed heat absorbing sur 
face arranged in spaced relation along the bottom 
of said housing, a plurality of ducts piercing said 
heat insulated housing for establishing communi 
cation for a convection circulation of gas be 
tween said housing and said metallic partition, 
and thermostatic means responsive to the tem 
perature of the circulating gas for controlling the 
rate of heat absorption of said metallic partition. 

3. A self contained cooling unit for refrigerat 
ing purposes comprising a housing of heat insulat 
ing material having a chamber therein for holding 
a solid gas-emanating refrigerant, a corrugated 
metallic wall disposed in spaced relation along 
‘the bottom of said housing and forming a conduit 
having an exposed heat-exchanging surface, a 
plurality of ducts extending through the heat in 
sulating material forming said housing for estab 
lishing communication for a convection circula 
tion and recirculation of gas through said cham 
ber and between said housing and said corrugated 
metallic wall, and thermostatic means in said 
conduit for controlling the rate of the circulation 
of said gas. 

4. A cooling unit comprising a heat insulated 
housing having a chamber therein for containing 
a solid gas-emanating refrigerant, a metallic par 
tition having an exposed heat absorbing surface 
arranged in spaced relation along the bottom of 
said housing, inlet and outlet ducts piercing said 
heat insulated housing for establishing communi 
cation for a convection circulation _of gas between 
said housing and said metallic partition, a manu 
ally controlled valve in said outlet duct, and a 
thermostatically controlled valve responsive to 
the temperature of the circulatinggas in said in 
let duct, said valves being operable to control the 
rate of heat absorption of said metallic partition. 

5. A cooling unit comprising a housing of heat 
insulating material having a chamber therein for 
containing a solid gas-emanating refrigerant, a 
conduit having an exposed heat-exchanging sur 
face arranged outside of and below said housing, 
a duct in the bottom of said chamber establishing 
communication between said chamber and said 
conduit, a door adjacent said duct for the intro 
duction of the solid gas-emanating refrigerant, 
and means carried by said door for holding said 
solid gas-emanating refrigerant clear of said duct 
without interfering with the free flow of gas 
therethrough. 

6. A self contained solid carbon dioxide refrig 
erating unit comprising a housing of heat insulat 
ing material having a chamber for holding a 
quantity of solid carbon dioxide, means forming 

3 
a conduit having heat-exchanging properties 
through which the gas emanating from said solid 
carbon dioxide may circulate and recirculate by 
convection, and thermostatic means within said 
conduit responsive to the temperature of the cir 
culating gas for controlling the recirculation of 
gas therethrough. 

7. A self contained cooling unit for refrigerat 
ing purposes comprising a housing of heat in 
sulating material having a chamber for holding 
a solid gas-emanating refrigerant, means form 
ing a conduit having heat~exchanging properties 
through which the gas emanating from said solid 
refrigerant may circulate by convection, thermo 
static means within said conduit for controlling 
the circulation of gas therethrough, and means 
for regulating the range of said thermostatic 
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means during operation whereby the rate of gas - 
emanation from said solid refrigerant may be de 
termined at any time irrespective of the external 
temperature. - 

B. A solidi?ed carbon dioxide refrigerating unit 
comprising a housing of heat insulating material 
having a chamber therein for containing a quan 
tity of solid carbon dioxide, a heat conducting 
wall disposed in spaced relation with said hous 
ing and forming an exposed heat-exchanging sur 
face below said chamber, means establishing 
communication batlween the interior of said 
chamber and the ‘ side of said heat conducting 
wall for a closed-cycle convection circulation of 
the gas emanating from said solid carbon diox 
ide, and thermostatic means responsive to the 
temperaturevariations of the circulating gas for 
controlling the ?ow thereof and thereby the rate 
of sublimation of said solid carbon dioxide in 
dependently of the temperature external to' said 
exposed heat-exchanging surface. 

9. A solidi?ed carbon dioxide refrigerating unit 
comprising a housing of heat insulating material 
having a chamber therein for containing a solid 

' carbon dioxide, a heat conducting wall disposed 
in spaced relation with said housing and forming 
a conduit for a closed-cycle circulation of carbon 
dioxide gas having an ‘exposed heat-exchanging 
surface arranged below‘said chamber, means for 
establishing communication between said cham 
ber and said conduit to permit a circulation of 
gas evolved from said solid carbon dioxide, and a 
thermostatically controlled valve responsive to 
the temperature within said conduit for con 
trolling the circulation of the gas therethrough, 
whereby the rate of gas emanation from said 
solid carbon‘ dioxide will be determined by the 
heat absorbed by the gas from said heat-ex 
changing surface.‘ 

10. A solidified gas refrigerating unit compris 
ing a housing of heat insulating material having 
a’chamber therein for containing a solid gas 
emanating refrigerant, a conduit having an ex 
posed heat-exchanging surface arranged outside 
of and below said housing, a duct establishing a 
path for gas evolved from said solid refrigerant 
extending from the lower part of said chamber 
to said conduit, a second duct establishing a path 
from said conduit to the upper part of said cham 
ber, said ducts cooperating with said chamber 
and said conduit to provide a closed-cycle cir 
culation of the gas emanating from-said solid 
refrigerant, and a thermostatically controlled 
valve. responsive to the temperature of the cir 
culating gas for controlling the recirculation 
thereof and thereby the rate of sublimation of 
said solid refrigerant independently of the tem 
perature external to said housing. 
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11. A cooling unit comprising a heat insulated 

housing having a chamber therein for containing 
a solid gas-emanating refrigerant, a metallic par 
tition having an exposed heat absorbing surface 
arranged in spaced relation along the bottom of 
said housing, inl-etand outlet ducts piercing said 
heat insulated housing for establishing communi 
cationfor a convection circulation and recircula 
tion of’ gas between saidv housing and said metallic 

' partition, a manually controlled valve in said out 
let duct ,forcgntrolling the discharge of gas from 

2,011,881 
said chamber, and a thermostatically controlled 
valve responsive to the temperature of the gas 
circulating between said housing and said metallic 
partition, said manually controlled valve being 
operable to control the rate of circulation of said 
gas from said chamber and said thermostatically ' 
controlled valve being operable to control the rate 
of recirculation of said gas, whereby the heat ab 
sorption ability of said metallic partition will be 
determined. 

WILLIAM M. STEWART. 
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2l011,881.——William M. Stewart, San Francisco, Calif. COOLING UNIT. Patent 
dated August 20, 1935. Disclaimer ?led July 22, 1939, by the assignee, 
Controlled Rqfrigerants Company Ltd. 

Hereby enters this disclaimer to wit: any interpretation of claim 1 that will 
include a structure wherein the thermostatic means is not located in a duct remote 
from the ex osed heat-exchanging surface and is not controlled in its automatic 
operation so ely by temperature changes of the gas circulating through the duct in 
which the thermostatic means is located. 

[O?cial Gazette August 22, 1989.] 
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