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3 (Cairns, 

This invention relates to refrigeration and has 
for its objects a method and apparatus for cons 
trolled cooling of food storage compartments 
by means of SOecalled 'dry ice' or frozen car 
b0 dioScide. 

in the direWing accompanying this application 
Fig. 1 is a diagrammatic plan of a cold storage 
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roo in equipped With apparatus in accordance with 
any invention, 

Fig. 2 is an enlarged diagrammatic view of the 
controls and associated pipes. 

Fig. 3 is an enlarged elevation of one of the 
dry ice containers shown in pian in Fig. 5. 

Fig. 4 shows a thermostat directly connected to 
a gas escape contro Valve. 

Before describing the apparats, it would be 
well to draw attention to the fact that if dry ice 
is placed in 2, food chamber, its evaporation will 
quickly lower the temperature of the space within 
the chamber and also the space With COggas 
Which tho desirable in the preservation of SOEne 
kinds of food would prevent entrance of a per 
Son into the roof, Riess the room were wented, 

8esides this, the temperature of the room 
Would not be under control, for if the air of the 
soon could freely reach the dry ice to trans2.it 
its heat thereto, the temperatt Ere Would drop ex 
Cessively. r 

3y Ray invention E contro both the energ 
t2te of the OOE 82nd also provide for admission 
of some CO2 gas to the room or for its total ex 
clusion as may be desired. 

ify in Yeation is based. On Ray discovery that 
the dry ice is Within a closed receptacle to which 
28E6; ca. Only gaixa 8Ccess by slow circulation of 
air Within the heat islated Cold storage space, 
that the rate of its evaporation can be controlled 
by closing or opening & gas vert pipe leading frog 
the receptacle O at of the cold storage OOZE piece 
erably to the Oater &i, Et WOld be daRagerOS 
to close Such a Vent; the receptacle 79ere in , 
EReged 20Ene, but if in a in Salated Space, 82d 
the teaperature of Said space has been lovyered 
to proper degree fog cold storage, generally 8, 
fety degrees above freezing, then it is no locage 
dangerous to close or substantially close the g8s 
went as the available heat for transfer to the dry 
ice is are less, 22nd as & slight pressie of gas 
Ebuilds 2 in the receptacle it ful Raei Fearfs the 
aSOrgio of heat E3 the dry ice gitalia. 

glactice, gave ou3(Rc that Yi, Eastge cold. 
storage 2002; S, Rising an initial cagrge Of & Oile 
send postads of dy ice, and With the gas Vega; 
Ola Wardy (COOtrolled by 3, their Oost88C V8ve Se; 
to the tella2arature desired, g, sistantially Ernie 

(CB (62-95) 
form temperature of say 34 F. may be automats 
ically maintained for many days, as showya by a 
recording thermometer, and at a cost much less 
in case of the room size boxes than Would be the 
case if a., mechanical refrigerating plant were is 5 
stalled, first cost and unkeep considered. 

In the drawing Fig. i is a plan of a cold stors 
age roor d having thick heat-insulated wais 2, 
and which room is provided with a door 3 for 
the placing and removal of food materia, and 0. 
the room may communicate With One or more 
similar rooms A as by a door (3. 

No importance attaches to the room construce 
tion other than it should be Well insulated like 
any first ca,SS Cold storage roora Or ice OSK CO2e 5. 
struction. 
Within the room and preferably SAspended 

from the ceiling 5 at a distance of a few inches, 
are several day ice receptacles 6 (one will be 
erotagh if of staficiext size or the rooz. O. O.K. is 20 
Sina). 

These receptacles are preferably grade of sheet 
neta such as heavy galvanized iron &nd 3e 
suspended from the ceiling OE st:3ps E. Each 
Receptacle has 8, door 8 at One side of Ore end 25 
Which is provided with clamping handles 9 a. 
also with a, Sealing strip or gasset, Anot show, 
so as to close substantially gas-tight. Fros the 
top of each receptacle leads a pige connected: 
O2 he to the other and to 2, pipe S 6 for escape of 30 
the gas to the Outer at hosphere arough a Vega; 
pipe A2 LEdie control of a pressure regislating 
waive 63 to be later, described. 

Returning to the dry ice receptacles, these Enay 
be cylindrical to better withstaid pressure, OS 35 
simply heavy rectangular sheet stee OSes gas 
show, and it is desirable that they be atted (eXs 
teriority With heat transmitting fixes (3 of sheet 
metal, those at the ends or sides of lie Receps 
tacles being here shown cut upward at an angle 40 
so as to reduce the danger of a parSOE streag 
their corners, and this applies also to the Oate 
corners of 22 fins used on the receptacles. 

It is also desirable that the receptacles have 
supporting ribs or a perforated false botto. 93 45 
to sapport the dry ice so that the gas Spiresse 
may act evenly about it. 
On any of the gas piping within the cold st:Otage 

x002, is 3, gas beedler valve 66 for beeding g, 
SR22 OF Controllable amount of CO2 gas to the 50 
Ir(OE, if desired, and Which Vaye is naguay 
operated by 8, Sitable rod dil, or other device, 
frong poia, 88 oatside of the roon, 
(Oe of the primary objects of the invention is 

to control the degree of cold by automatically 85 
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2 
closing of or opening up the gas escape pipe A, 
opening it when the temperature rises too raucha 
so as to induce quickey evaporation, and closing 
it to restrict evaporation as the temperature falls, 
and this may be accomplished in various ways' 
with existing pressure contro apparatus operated 
by a Suitable temperature responsive device of 
thermostat placed in the cold chamber, Such for 
instance as a direct hook-up between an expand 
ing and contracting therinostat with a valve on 
the gas escape pipe A, as shown in Fig. 4. Where 
in the gas escape pipe, designated A, is fitted with 
a control valve 9 pivotally and adjustably con 
Rected at 26. With the raetalic belovys 28 of other 
Raovable member of a thermostat here shows as 
a gas or liquid bulb. 22 conveniently no Inted on 
said pipe or ceiling 2nd exposed freely to the 
temperature of the cold storage 'Oorn. Such a 
thermostat could be set to produce any desired 
result by moving its mounting 23 either way along 
the pipe or adjusting the connection 29 to change 
the relation of the bulb to the Valve 9. Such a 
control may be entirely within the cold storage 
room. With only the vent pipe 2' projecting Out 
into free air for escape of the gas. 

Or, instead of such a direct therndstatic control 
of the evaporation pipe, a power actuated control 
may be employed, one such being indicated in 
Figs. 1 and 2 wherein the gas passes from a pipe 

through a diaphragm type pressure regulator 
3 the valve 3 normally held almost closed by 
spring 26, adjustable by a screw 25, and the dia 
phragm 26 of which regulator is exposed on its 
opposite side to air pressure from a small pipe 2 
delivered through pipe 27 fron any Suitable 
source of compressed air and passing through any 
suitable thermostatically controlled regulating 
valve set 28, the thermostat of which is here in 
dicated as a gas bulb 29 positioned within the 
storage room and its tube 30 extending to the set. 
Since a number of such control SetS or tempera 
ture control instruments with or without tem 
perature recording disks or tapes, either Spring or 
electric driven, or mere relay valves, are readily 
available on the market no detail of it need here 
be given, suffice to say that responsive to increased. 
temperature of the bulb 29 it will admit an in 
creased air pressure through pipe 2 against the 
diaphragm to open the valve 3, and vice versa, by 
breaking the pressure as (the temperature falls 
so that when the temperature of the room is 
lowered to the minimum for which the instru 
ment is set the valve 3 will be closed, or sub 
stantially so. A safety valve 32 may be connected 
across the control instrument to guard against the 
accidental accumulation of a dangerous pressure 

2,097.59 
in the receptacles. Also, in case a reading of 
recording thermometer is not incorporated in the 
control set, it may be installed in the side of the 
200R, as at 33. 

if desired to operate more than one cold storage 
rooia from the same controls, it is only required 
to open the door és between then and connect the 
gas escape pipe ''. from the other room to the 
gas escape pipe of the first room as indicated 
in Fig. 2. 
With the apparatus as described, the receptacles 

are illed with blocks of CO2 ice, the doors of the 
receptacies Sealed, cold storage roor closed and 
theranostat set to control the gas escape Waive to 
give the degree of cold required, and Which has S 
been prover from recording thernometers 33' . 
either incorporated in the control set 28 or seg3-. 
rately nounted as at 33, to the Inaintained SLibe 
stantially constant after the desired temperature 
Was Teached. 

Having thus described any invention, what 
clair is: 

1. Apparatus for cooling a cold storage chains 
ber comprising a closed receptacle for dry ice 
positioned in thernal contact With the air of Said 
charaber, a gas escape pipe leading from the ice 
receptacle out of the chamber, and means op 
erable fron Without the chanoer for perhitting 
escape of some gas generated by the evaporation 
of the ice to said chanber. 

2. Apparatus for cooling a cold storage chara 
ber comprising a plurality of receptacles for dry 
ice, means for closing the receptacles, intercon 
nected gas escape pipes leading fron Said re 
ceptacles, and temperature responsive means ex 
posed to the temperature of Said chamber cons 
trolling the escape of gas from said pipes, the 
means controlling the eScape of gas including a 
pressure regulator on the gas escape pipes, a 
compressed air pipe arranged for varying the 
regulator, and means operated by the temperature 
responsive device for varying the air pressure. 

3. Apparatus for cooling a cold storage cham 
ber comprising a closed receptacle for dry ice 
positioned within said chamber, a gas escape pipe 
leading from the ice receptacle out of the cham 
ber, a valve on said pipe for controlling the escape 
of gas from the receptacle, power means for 
actuating said valve, and temperature-responsive 
means exposed to the temperature of said cham 
ber for actuating said power means for Opening 
said valve at a predetermined rise in the tem 
perature of the atmosphere within Said chamber, 
Said power means and valve disposed outside the 
cold storage chamber. 

OUNCAN McNET. 
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