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This invention relates to the production of 
frozen foods and is concerned more particularly 
with the quick-freezing of packaged foods. 

It is a general object of the invention to pro 
vide improved methods and apparatus for the 
quick-freezing of packaged foods. 
Another object of the invention is to provide 

methods and apparatus of the above character 
in which a series of food packages can be treated 
in an efficient and economical manner. 
A further object of the invention is to provide 

methods and apparatus of the above character in 
which the food packages are subjected to pres 
sure while being moved along a refrigerating Sur 
face. 
Another object of the invention is to provide 

methods and apparatus of the above character in 
which a series of packages are carried through a 
freezing tunnel with a maximum area of each 
package in heat transfer relation with the walls 
of the tunnel. 
Other objects and advantages of the invention 

will be apparent from the following description 
of a preferred embodiment of the invention, as 
illustrated in the accompanying diaWings, in 
which: 

Figure 1 is a side elevational view of quick 
freezing apparatus embodying the instant inven 
tion, certain of the parts being shown in Sec 
tion. 

Figure 2 is a perspective view of the feed end 
of the apparatus. 

Figure 3 is a perspective detail view of the dis 
charge chute of the apparatus. 
In the production of packaged frozen foods it 

is highly desirable that each package of food be 
subjected to an efficient quick-freezing operation, 
and at the same time be formed to a compact, 
uniform size for ease in shipping and Storage. To 
obtain the most efficient quick-freezing operation 
it is desirable that a maximum area of each pack 
age be placed in contact with the cooperating re 
frigerating surfaces during the freezing opera 
tion. In accordance with the instant invention, 
this is accomplished effectively by providing a re 
frigerating tunnel corresponding in cross-section 
to one cross-sectional size of the packages to be 
refrigerated, and conveying means which pro 
gresses the packages through the tunnel in slid 
ing contact with the refrigerating surfaces. 

Referring to the drawing, the apparatus in 
cludes a refrigerating tunnel 5 of rectangular 
cross-section formed of four refrigerating walls 
or surfaces which form the inner Walls of a re 
frigerant chamber 6 that completely surrounds the 
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tunnel. The walls of the refrigerant chamber 6 
are formed of sheet metal of good heat conduct. 
ing qualities, such as copper or steel, and the 
joints of the walls may be formed by brazing or 
Welding to provide a closed liquid-tight chamber 
around the tunnel 5. A suitable refrigerant such 
as brine is supplied to the chamber 6 through 
an inlet pipe 7 and is withdrawn through an out 
let pipe 8, which with the chamber 6 form part 
of a refrigerant circulating or cycling system in 
cluding a brine refrigerating machine (not 
shown). The refrigerant chamber 6 is, in turn, 
Surrounded by a suitable layer of insulating mate 
rial 9 contained within a casing supported by 
legs or standards 2. At the feed end of the tun 
nel 5, a block of insulating material 3 is provided 
having a flared entrant opening 6 to the tunnel 
5, and a similar apertured block of material 7 is 
provided at the discharge end. 

In order to progress the packages of food 
through the freezing tunnel, an endless conveyor 
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5 nel 5. 

is provided including a pair of spaced apart chains 
8 engaging in respective longitudinal recesses 
or tracks 9 formed in the side walls of the tun 

A series of progressors or impellers 20 
are Secured in spaced relation between the chains 
8 by brackets 2, the spacing between the pro 
greSSOrs corresponding to one or more lengthwise 
dimensions of the packages of the food. As 
shown, the progressors 20 are spaced apart to 
receive one package between each adjacent pair 
of progressors. 
The respective chains 8 engage similar drive 

SprocketS 22 carried by a drive shaft 23 which is 
journaled in suitable bearings 24 carried by re 
Spective Supporting Standards 25. The drive 
shaft 23 may be connected in any suitable man 
ner to a source of power, such as an electric 
motor (not shown). At the feed end of the ap 
paratus, the chains 8 engage a pair of idler 
Sprockets 26 which are secured on a shaft 2 also 
journaled in suitable bearings 28 carried by re 
Spective standards 29. 
To feed packages to the conveyor for progres 

Sion through the tunnel, a feed hopper 30 is pro 
vided which contains a stack of packages, the 
bottom package of which rests upon a feed ramp 
3 for engagement by a progressor 20, so that 
by maintaining a stack of food packages within 
the hopper 30 an automatic gravity feed of the 
packages to the conveyor is insured. At the dis 
charge end of the tunnel, a discharge ramp 32 is 
provided leading to a discharge chute 33 supported 
by Suitable standards 34. As seen in Figure 3, 
the discharge chute 33 has a central lip 35 of a 
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- width to pass through the central cut away por 
tion 36 of the progressors 20 so that each package 
is positively fed to the discharge chute 33. 
In operation, a stack of food packages 3 is 

provided in the feed hopper 30. The packages are 
preferably of the usual cardboard box type with 
hinged lids which are more or less tightly closed 
when the box is packed with food. The bottom 
package of the stack is engaged by a progressor 
20 and moved along the feed ramp 3 to enter the 
flared opening f6 to the refrigerating tunnel. 
Preferably, the packages will be disposed with the 
hinged edge of their lids in leading position SO 
that in entering the tunnel the lids will be tightly 
closed. Preferably, the dimensions of the tunnel 
at the feed end are slightly larger in cross-section 
than the cross-section of the package so as to pro 
vide a loose sliding fit of the package within the 
tunnel. As the food within the package is frozen 
in progressing through the tunnel, the swelling 
or expansion of the food product is such as to 
bring the four sides of the package into close 
sliding engagement with the refrigerating Walls of 
the tunnel So that the package is, in effect, com 
pacted and formed to the desired dimensions as it 
is frozen. The length of the refrigerating tunnel 
is, of course, chosen with relation to the speed of 
travel of the conveyer to effect the desired quick 
freezing operation and to deliver the frozen food 
packages at the discharge end ready for packing : 
in cases or storage, as may be desired. - 

It will be noted that in accordance with the in 
Staat invention, four Sides of the frozen food 
package are in engagement with refrigerating 
surfaces So that a maximum area of the package 
is in heat transfer relation and a very rapid and 
efficient quick-freezing Operation can be per 
formed. 

It will be understood that While the invention 
has been described in connection. With a rec 
tangular cross-section of the frozen food package, 
other cross-sectional outlines could be employed, 
such as circular or triangular, by appropriate 
changes in the cross-sectional outline of the tun 
nel and of the food package. 
While I have disclosed the invention in con 

nection with a preferred embodiment thereof, it 
will be understood that the invention is capable 
of variation and modification from the form 
shown and its scope should be limited only by the 
claims appended hereto. 
What is claimed is: 
1. In a quick-freeze System for rectangular 

food packages, a refrigerating tunnal of rectangu 
lar cross-section for lengthwise progreSSion of 
food packages therethrough and having opposed 
pairs of refrigerating Walls for engaging the four 
side surfaces of a package, a track formed in a 
wall of said tunnel, and a Conveyer for pro 
gressing a package through the tunnel including 
a progressor for engaging the package and a 
drive element for said progressor disposed in and 
travelling along said track. 

2. In a quick-freeze System for rectangular food 
packages, a refrigerating tunnel of rectangular 
cross-section for lengthwise progression of food 
packages therethrough and having Opposed pairs 
of refrigerating walls for engaging the four side 
surfaces of a package, a pair of opposed tracks 
formed in an opposed pair of Said tunnel walls, 
and a conveyer for progressing a package through 
the tunnel including a progressor for engaging 
the package and a pair of drive elements for Said 
progressor disposed in and travelling along said 
tracks. 
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4. 
3. In a quick-freeze system for rectangular food 

packages, refrigerating means comprising op 
posed refrigerating walls forming a freezing path 
and spaced apart a distance to engage the Op 
posed side surfaces of maximum area of the 
package, a track extending along said walls at 
one side thereof, and a conveyor for progressing 
a package through the refrigerating means in 
cluding a package progressor disposed between 
said walls and a drive element for Said progreSSOr 
disposed in and travelling along said track. 

4. In a quick freeze system for rectangular food 
packages, a refrigerating tunnel of rectangular 
cross-section for progression of food packages 
therethrough, and having an opposed pair of 
refrigerating walls for engaging the opposite side 
surfaces of maximum area of a package, a track 
formed adjacent one side of said tunnel, and a 
conveyor for progressing a package through the 
tunnel including a drive element disposed in and 
travelling along said track and a progreSSOr Con 
nected to said drive element and projecting in 
wardly between said refrigerating Walls to engage 
a package therebetWeen. 

5. In a quick freeze System for food packages, 
refrigerating means comprising opposed refrig 
erating walls forming a freezing path and spaced 
apart a distance to engage a pair of opposite side 
surfaces of a package, a track at One side of Said 
path, a drive element travelling in said track, 
package conveying means carried by said drive 
element, and ex-ending into the space between 
said walls to engage a package surface disposed 
at a right angle to Said side Surfaces, and means 
for driving said element to cauSe progression of 
said packages through said refrigerating means 
in sliding contact with Said opposed refrigerating 
Walls. 

6. In a quick freeze Systern for food packages, 
tunnel-like refrigerating means forming a freez 
ing path, a track extending alongside said freez 
ing path, a drive element travelling in said track, 
a series of progreSSOr elements carried by said 
drive element and projecting from Said drive ele 
ment into said freezing path for engagement with 
packages therein, and means for driving said 
drive element to cause progression of packages 
through Said refrigerating means in sliding con 
tact. With Said refrigerating means. 

7. In a quick freeze System for food packages 
having a pair of end Surfaces and side surfaces 
joining Said end Surfaces, a refrigerating tunnel 
for lengthwise progression of food packages there 
through and having refrigerating wall means for 
Slidably engaging all side surfaces of a package, 
said Wall means being interrupted by a longitudi 
nal slot, and a conveyor including a progressor 
element extending inwardly through said slot for 
progressing a package through the tunnel with its 
Side Surfaces in sliding engagement with the re 
frigerating walls of the tunnel. 

8. In a quick freeze system for rectangular 
food packages, a refrigerating tunnel of rectan 
gular croSS Section for lengthwise progression of 
food packages therethrough and having opposed 
pairs of refrigerating walls for engaging he four 
side Surfaces of a package, at least one of said 
Walls being interrupted by a longitudinal slot, and 
a conveyor including a progressor element extend 
ing inwardly through said slot for progressing a 
package through the tunnel with its side surfaces 
in sliding engagement wih the refrigerating walls 
Of the tunnel. 

9. In a quick freeze system for food packages, 
tunnel-like refrigerating means having refrig 
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erated wall structure forming a freezing path for 
substantially encompassing a package traveling 
therethrough, the contact of said wall structure 
with a package being interrupted by a longitudi 
nal slot in said wall structure, a progreSSOr pro 
jecting within said wall structure through said 
slot, a drive element carrying said progressor, and 
track means for said element disposed in par 
allel relation to said Wall structure. 

10. In a quick freeze system for rectangular 
food packages, a refrigerating tunnel for progres 
sion of food packages therethrough, said tunnel 
having an opposed pair of refrigerating walls for 
engaging the opposite side surfaces of maximum 
area of a package, a progressor element extending 
between Said refrigerating Walls to engage a 
package disposed therebetween, a drive element 
disposed on opposite sides of said tunnel walls 
and connected to opposed portions of said pro 
gressor element, and track means for said drive 0 

6 
element disposed in parallel relation to said re 
frigerating walls of Said unnel. 
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