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TUNNEL FREEZER 

Herman W. Kleist, Chicago, III., assignor to Dole 
Refrigerating Company, Chicago, Ill., a corpo 
ration of Illinois 

Application October 20, 1948, Serial No. 55,447 
5 Claims. 

My invention relates to an improvement in 
refrigerating devices, and has for one purpose to 
provide a unit for freezing articles such, for 
example, as food. 
Another purpose is to provide a material freez 

ing unit in which the articles to be frozen are 
Subjected to Sub-Zero temperatures and are re 
duced to Sub-Zero temperatures in a relatively 
Short time. 
Another purpose is to provide a method for 

quick-freezing articles of food. 
Another purpose is to provide a cabinet assem 

bly which may be readily shipped. 
Another purpose is to provide a quick-freezing 

cabinet aSSembly which may be shipped in rela 
tively Small Sub-units, when it is desired to have 
a completed unit of greater size and length than 
lends itself to easy packing and shipment. 
Other purposes will appear from time to time 

in the course of the Specification and claims. 
I illustrate the invention more or less diagram 

matically in the attached drawings wherein: 
Figure 1 is an end elevation with the door 

Open; 
Figure 2 is a Section on the line 2-2 of 

Figure 1: 
Figure 3 is a section on the line 3-3 of 

Figure 2; - 
Figure 4 is a perspective view of the opposite 

end of the unit; 
Figure 5 is a section, on an enlarged scale, on 

the line 5-5 of Figure 2; 
Figure 6 is a cycle diagram; 
Figure 7 is a perspective view of a composite 

unit; and 
Figure 8 is a longitudinal section through the 

Composite unit of Figure 7. 
Like parts are indicated by like symbols 

throughout the specification and drawings. 
Referring to the drawings, generally indi 

cates any suitable Supporting surface, such as 
the floor of a room. A generally indicates an 
insulated housing having, for example, an insu 
lated bottom Wall 2, an insulated top wall 3, and 
insulated side was 4 and 5. The details of the 
insulation do not, of themselves, form part of 
the present invention, and any suitable insulated 
cabinet structure may be used. As will be clear 
from Figures 1 and 2, I illustrate a cabinet which 
has an opening or interior 6 extending from end 
to end therethrough, the ends of the opening 
being closed by any Suitable insulated doors and 
8 which may be suitably supported, for example, 
upon hinges 9. In effect, I therefore provide a 
tunnel of uniform cross-sectional area from end 
to end, as shown in Figure 7, with any suitable 
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securing means Of being employed. When two 
such units are secured together any suitable gas 
ket may be employed upon or between the abut 
ting ends of adjacent units. 
The interior of the housing is divided into a 

plurality of parallel passages by shelves in the 
form of freezing plates. Referring, for example, 
to Figures 5 and 6, I illustrate a plurality of 
plates, each of which is shown as having an 
upper sheet metal member 5, a lower. Sheet 
metal member 6, and a circumferential connect 
ing filange i T, the parts being welded or otherwise 
secured to provide a substantially gas-proof ele 
ment. Within the interior of the plate or shelf 
thus formed I employ cooling coils 8 through 
which any suitable volatile refrigerant may be 
circulated. The top plate members or sheets 5 
may have upwardly extending side flanges 9. 
It will be understood that I may employ any 
suitable securing means for supporting a plural 
ity of the shelves in vertically Superposed rela 
tionship within the cabinet or housing, as shown 
in Figure 4. The plates may, if desired, be made 
removable. and are shown as resting on any 
securing abutments 20. '' . . . 

I find it advantageous to cycle a volatile re 
frigerant through the plates in a pair of sepa 
rate groups, but it will be understood that any 
Suitable arrangement may be employed for ad 
mitting a volatile refrigerant for evaporation 
within the coils, 8 of the individual plates. 
illustrate, for example, a motor 25 driving any 
suitable compressor. 26 from which compressed 
refrigerant is delivered to any Suitable condenser 
27 and receiver 28. 29 is a high pressure liquid 
duct with a branch 30. 31, 32 indicate any suit 
able pressure reduction means. 33, 34 indicate 
the low pressure refrigerant supply ducts extend 
ing to specific plates 35, 36, 37 indicates any 
suitable connecting passages to connect the 
plates in groups, and 38, 39 are return pipes 
which join at 40 and return to the compressor 
26. Whereas... this constitutes a satisfactory 
cycling arrangement, I do not wish to be specifi 
cally limited thereto...I may, if I wish, provide a 
leSS than atmospheric pressure within the plates. 
Thus the plates may be partially evacuated 
through any suitable valving, and sealing means 
50, as shown in Figure 3. Thus the walls 5 and 
6 are thereafter held by atmospheric pressure 

in proper heat exchange relationship. With the 
evaporator coils 8. I may also provide an 
eutectic within the plates if I wish, such an 
eutectic being shown at 5 in Figure 5. It will 
be understood that the eutectic, frozen by the 
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evaporation of volatile refrigerant within the 
coils 8, serves as a cold storage means. 

I provide on one of the doors 8, one or more 
fans or air circulating devices 60, which may be 
Suitably connected to any suitable source of elec 
tricity. Each fan 60 will deliver air along the 
aligned passages 60a, the air so delivered recir 
culating through the passages 60b, which are out 
Of alignment with either fan. It will be under 
stood that, if a. plurality of housing units are 
employed, as in Figure 7, it may be desirable 
to have fans on each door, or to have the plates 
or shelves of the two units abut at their opposed 
edgeS. . 

Referring to the form of Figures 7 and 8, I 
illustrate two units, generally indicated as X and 
Y, and which have bottom walls 2, top walls 3 
and appropriate side walls. Where two units are 
employed the ends are formed to abut against 
reach other, as shown at 00, and any suitable 
Securing means of may be employed for secur 
...ing the two members together. A closure O2 is 
secured to one end of one unit, and a closure f O3, 
“With the appropriate fans 60, is secured to the 
opposite end of the other unit. As above pointed 
out, the freezer plate shelves in the two units 
care formed and positioned to approach each 
other along the iunction 00 to define the fan 
aligned passages 60a and the passages 60b, which 
are out of alignment with the fans, and which 
extend fron end to rend Of the Unit. 

It will be realized that, whereas, I have de 
scribed and illustrated a practical and operative 
device, nevertheless many changes may be made 
in the size, shape, number and disposition of 
parts without departing from the spirit of my 
-invention. I therefore wish my description and 
drawings to be taken as in a broad sense illus- . ; 
trative or diagrammatic, rather than as limit 
ing me to my precise showing. 
The use and Operation of the invention are as 

follows: 
It will be understood that the housing proper 

may be made of any desired length. For ex 
ample. it may be made and conveniently shipped 
in lengths as great as ten feet, or possibly some 
- what greater. However, it mav be advantageous, 
when greater lengths are desired, to make the 
housing in a plurality of separable parts. For 
example, a plurality of the housings shown in 
Figure 2 mav be placed end to end and suitably 
connected, using only the two doors shown in 
Figure 2 for the ends of the entire structure so 
formed. Thus a double unit may be provided, 
which is open from end to send. As a matter of 
convenience, I have made the unit shown in the 
present drawings open from end to end, with the 
end or door openings of the same cross section as 
the normal intermediate portion of the unit. 
Thus bv, merely removing the intermediate doors, 
any desired number of units, within reason, may 
be placed end to end and suitably anchored or 
locked together, to provide a longer length of 
travel for the recirculating air. Such a structure 
is shown in Figure 7. 

. Note that the interior of the unit shown in 
Figure 2 is divided into a plurality of passages 
extending from end to end of the unit, each such 
passage being defined between or formed by an 
upper and a lower freezing plate. Some of the 
passages, which are aligned with the fans, receive 
the direct blast of air from the fans. The inter 
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4. 
shelf or inter-plate passages which are not 
aligned with the fans serve as return ducts for 
recirculating the air delivered by the fans. The 
result is that during the use of the device, and 
when the fans are operating, air is always mov 
ing at relatively high speed acroSS all the articles 
or material positioned on any of the shelves or 
in any of the passages. It will be understood that 
in the use of the device a volatile refrigerant is 
cycled through the plates. In practice, the re 
circulation of the air, which is cooled by the 
plates, cools the material or articles being treated 
for faster than they will cool if merely left on the 
plates. Thus, although the fans merely circulate 
or recirculate air which is subjected to the tem 
perature of the freezing plates, nonetheless, the 
circulation and recirculation of the air greatly 
increases the freezing speed and shortens the 
time necessary to reduce the articles or material 
being treated to the desired low temperature. 
The Structure herein shown may be used ad 

Vantageously within a Space where the ambient 
temperature is considerably higher than the 
temperature within the housing. I therefore find 
it advantageous to provide a heavily insulated 

Whereas I illustrate, in Figure 2, a 
housing with a door at each end, it Will be under 
stood that the inner end of the unit nay, under 
SOne circumstances, be permanently closed. 
However, I find it practical to provide a door at 
each end of the unit, with blowers preferably 
mounted on one door only. 

It Will be understood that Where multiple units 
are employed the evaporator coils of the shelves 
of the individual units may be connected in any 
Suitable manner to the cycling mechanism. 
Whereas, in the diagram of Figure 6, II illustrate 
the shelves of a single unit separated into two 
groups, it will be understood that the shelves of 
each unit may form an individual group, the 
cycling diagram being the same, as shown in 
Figure 6, except for an increase in the number of 
plates in each individual group. It will be fur 
ther understood that any other suitable means 
Or arrangement for connecting the plates to the 
compressor-condenser unit may be employed. 

I Cain: 
1. In a refrigerating device for freezing ma 

terials, a cabinet having walls of insulatingma 
terial defining an open-ended passage, normally 
Stationary shelves in said passage defining a plu 
rality of parallel inter-shelf ducts, said shelves 
having end edges spaced inwardly from the ends 
of the passage, said shelves having evaporator 
coils for the evaporation of a volatile refrigerant, 
closures for the ends of the passage, and air cir 
culating means aligned with some of the inter 
Shelf ducts and out of alignment with others of 
the inter-shelf ducts, said latter ducts constitut 
ing return gaSSages for the circulated air. 

2. The Structure of claim 1 characterized in 
that the air circulating means includes an air 
circulating fan mounted on the closure for one 
end of the passage. 

3. The structure of claim 1 characterized in 
that the air circulating means includes a plu 
rality of fans mounted on the closure for one end 
of the passage. 

4. In a refrigerating device for freezing ma 
terials, a plurality of cabinet units, each such 
unit having Walls of insulating material defin 
ing an Open-ended passage, means for securing 
together two opposed open ends of a plurality of 
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such units, closures for the ends of the open 
ended passage thus formed, normally stationary 
shelves in said passage defining a plurality of 
parallel inter-shelf ducts, and air circulating 
means aligned with some of the inter-shelf ducts 
and out of alignment with others of the inter 
shelf ducts, said shelves having evaporator coils 
for the evaporation of a volatile refrigerant. 

5. The structure of claim 4 characterized in 
that freezer shelves are located in both units, the 
individual freezer shelves in each unit being 
aligned with and terminating adjacent corre 
sponding shelves in the other unit. 

HERMAN W. KEIST. 
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