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The invention relates to new and useful 
improvements in a freezing apparatus, and 
more particularly to an apparatus for freez 
ing products hermetically sealed in metal con 
tainers. 
AAn object of the invention is to provide 

a freezing apparatus wherein the containers 
are conveyed into a chamber containing a liq 
uid refrigerant and are positively carried into 
the liquid and through the same and finally 
discharged from the chamber. 
A further object of the invention is to pro~ 

vide a freezing apparatus of the above charac 
ter wherein the containers are supported on 
guide rails during their travel into and 
through the apparatus, which contact solel'y7 
with the end and double seam of the con 
tainer. 
A further object of the invention is to pro 

vide an apparatus of the above character 
wherein there is means associated with the> 
supporting guide rails for preventing the 
containers from moving endwise or upwardly 
away from the supporting guide rails so that 
said containers may be moved along the guide 
rails solely by pusher bars. 
A still- further object of the invention is to 

provide an apparatus of the above character 
wherein endless conveyor chains carrying 
pusher bars operate to roll Athe containers 
along supporting guide rails, first in one di 
rection and then another, through the cham 
ber, and gravity means is provided for trans 
ferring the containers from one unit convey 
ing mechanism to another. 
These and other objects will in part be 0b 

vious and Will in part be hereinafter more 
fully disclosed. 

' In the drawings which show by way of 
illustration one embodiment of the inven 
tion- ’ 

Figure l is a vertical sectional View 
through one end portion of an apparatus em 
bodying the invention; 

Fig. la is a vertical sectional view through 
the other end portion of the apparatus; 

Fig. 2 is a plan view of the apparatus; 
Fig. 3 is _an enlarged View, partly in plan 

and partly in section at the upper side of the 
apparatus; ' 

Fig. 4 is a view partly in end elevation 
and partly in vertical sect-ion, and 

Fig. 5 is an enlarged detail sectional view 
showing one container in section and the 
means for supporting and guiding the same. 
The invention is directed to an apparatus 

for freezing products contained in sealed 
metal containers. The apparatus includes an 
enclosed casing, the Walls of which are formed 
of suitable heat insulating construction. 
There are manholes provided in the top wall 
of the casing, giving access to 'the interior 
thereof, and also an opening through which 
the containers are led into the chamber of 
the enclosed casing, and another opening 
through which they are led out of the cham 
ber. Extending substantially from one end 
to the other of the chamber are a series of con 
veying units. Each unit includes supporting 
guide rails for receiving the containers and 
along which the containers are rolled. Each 
conveying unit also includes a conveyor chain 
running ,over sprocket wheels at each end of 
the unit. Each unit has two pairs of guide 
rails for simultaneously guiding and direct 
ing two lines of containers, and associated 
with the guide rails are three conveyor chains, 
one of which is located between the lines and 
the other two at the outside of the lines. 
Pusher bars are mounted on the chains and 
spaced so that a container may be placed be 
tween adjacent pusher bars and contact with 
only one of the pusher bars. There are guide 
rails also associated with each unit for main 
taining the containers on the supporting 
guide rails and preventing endwise move 
ment thereof. The containers are rolled along 
the guide rails. The chamber is substantially 
filled with a liquid refrigerant, and thev con 
tainers are held to a fixed line of travel 
through the liquid refrigerant. The con 
tainers are fed into the upper unit by can 
guiding rails and they are delivered from the 
upper unit to a unit below the same by a 
gravity feed. At the end of the chamber is 
an elevator for conveying the containers out 
of the liquid refrigerant and out of the cham 
ber. The containers are delivered to this 
elevator by a gravity feed. 

It is thought the invention will be better 
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understood by a more detail description of 
the illustrated embodiment of the invention. 
The apparatus includes a casing which is 

provided with a bottom wall 1, end walls 2 
and 3, side walls 4 and 5, and a top wall 6. 
The entire casing is mounted on supporting 
cross beams 7, 8 and 9. The bottom wall 1 
inclines from the right-hand end of the 
chamber, a‘s viewed in Figures 1 and 1a, to 
the left-hand end thereof. There is a pipe 10 
leading from the chamber at the lower left 
hand end thereof. Each of these walls is 
made of a suitable heat insulating construc 
tion. In the upper wall of the casing are 
manholes closed by suitable doors indicated 
at 11, 11. 
Extending across the chamber from one 

side wall to the other are angle bars 12, 12. 
. These angle bars are riveted to upright sup 
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ports 12a. Mounted on the lowermost angle 
bar are supporting and guiding rails for the 
containers. As shown in Figures 4 and 5, 
there isa pair of supporting and guiding 
rails 13, 13 for each line of containers. Each 
guiding rail has a substantially horizontal 
supporting face 14 and an inclined guiding 
face 15. These inclined faces are so dis 
posed as to grip the can and cause it to roll. 
There are also a pair of upper guiding rails 
for each line indicated at 16, 16 in the draw 
ings. These guiding rails are located direct 
ly above the container, which is indicated 
at C in the drawings, and is out of contact 
with the container when it rests on and rolls 
along the guide rails 13, 13. There are also 
guide bars 17, 17 associated with the guide 
rails 16, 16. The containers C are cylindrical 
and consist of a body portion c and end por 
tions which are secured thereto indicated by 
double seaming c', c’. This is the usual form 
of container for storing or packing food 
products. The ends are hermetically secured 
to the body by a double seam. This double 
seam is formed by a rolling of the metal 
parts together, and projects laterally so that 
when a container is positioned on the sup 
port with its axis horizontal, the containers 
will rest solely on these double seams. 
As shown in Figures 4 and 5, the sup 

porting faces 14 of the rails on which the 
cans run are‘horizontal or slightly inclined 
downwardly, and the vertical walls are in 
clined away from each other. This is to 
-insure that the inner portions of these sup 
porting and guide rails will not, at any time, 
contact with the outer face of the body of the 
container. The containers are usually deco 
rated by lithographing, and it is essential 
that the lithographed decorated surfaces 
shall be free from rubbing contact with an ' 
part, particularly when traveling throug 
the liquid refrigerant. ~By my form of sup 
porting and guiding rails, the container is 
supported solely by the double seams, and 
any tendency of the container to float in the 

-conveyor chain 20". 
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liquid refrigerant, or move upwardly, brings 
the double seam into contact with the rails 
16, 16, and any tendency of the container to 
move endwise, brings the end of the con 
tainer at the double seam into contact with 
the vertical faces 15, 15 of the lower guide 
rails. _ 

There may be said to be shown in the draw 
ings three separate conveyor units built up 
from these guide rails as described above, 
with each of which is associated conveyor 
chains. The supporting and guiding rails 
13, 13 in all of the units, are mounted on cross 
angle bars/12, 12. The supporting and‘guid 
ing rails of the lower run of the lower unit 
are indicated at 13. The supporting and 
guiding rails of the upper run of the lower 
unit are indicated at 13’. The upper guiding 
rails 16 of the lower run of the lower unit 
are attached to the supporting and guiding 
rails 13’. Each guide rail 16 has brackets 18 
provided with a slot and a bolt 19 passing 
through the slot attaches the guide rail 16 to 
the supporting and guiding rail 13’. This 
provides a means whereby the guide rails 
16, 16 may be raised and lowered relative to 
the supporting and guiding rails 13, 1'3 in 
each" run of the unit. The supporting and 
guiding rails 13, 13 just described provide 
the upper and lower runways of the lower 
unit. The containers are caused to travel 
along these runways by a conveyor which 
consists of a sprocket chain 20 running over 
a sprocket wheel 22a on the shaft 22 at ̀ one 
end of the casing, and over a sprocket wheel 
23 on a shaft 24 Aat the other end of the 
casing. \ 
As shown in Fig. 4 of the drawings, there 

are two pairs of supporting and guiding 
railslocated side by side in each unit, so that 
there are two lines of containers. There are 
three conveyor chains for each unit. The 
conveyor chain 20 is located adjacent the wall 
5; the conveyor chain 20’ is located adjacent 
the wall 4, and between the runways is a 

Attached to the links 
of the chain are pusher bars 21. This pusher 
bar is attached to a link in each of the chains 
20, 20’ and 20”, and operates upon the con 
tainers in both runways. The pusher bar 
extends above the line of travel of the chain 
and also below the line of travel of the chain, 
and is, therefore, positioned so that the longi 
tudinal center of the pusher bar is substan 
tially on the line of travel of the chain, and 
therefore, the pusher bar will engage the 
container at a point midway between >the 
side edges of the pusher ba'r and also sub 
stantially at the maximum horizontal diam 
eter of _the container. There are gu'de rails 
21a, 215 and 210 associated with each run of 
the conveyor chain, which operate to sup 
port the bars in their line of travel between 
the sprocket wheels carrying the chains. 
The containers are moved by the conveyor 
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chains from left to right along the upper 
runway, as indicated by the arrowV in Fig. la, 
and from right to left along the lower run 
way, and likewise indicated by the arrow in 
.his figure. Directly above this lower unit 
is a second conveyor unit of similar construc 
tion which includes supporting and gu'ding 
rails 13, 13 for the lower run and supporting 
and guiding rails 13', 13’ for the upper run. 
There are also the upper guide rails 16 and 
16’ associated therewith and supported in a 
similar manner by brackets 18. There are 
conveyor chains 20, 20’ and 20” in this inter 
mediate conveyor unit running over sprocket 
wheels and provided with pusher bars 21. 
There is likewise an upper conveying unit 
similarly .constructed to the lower unit and 
including the supporting and gu’ding rails 
13 and 13’, also upper guide rails 16 and 16’. 
Associated with these guide rails are con 
veyor chains 20, 20’ and 20” carrying pusher 
bars 21. " 

The containers are fed into the chamber 
of the refrigerating apparatus by a container 
runway 25 consist'ng of supporting and 
guiding rails along which the containers are 
moved. There is an opening 26 in the upper 
wall of the casing and this container runway 

. extends through this opening and substan 
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tially closes the same. There isa pair of 
these conta'ner runways located side by side 
so that two containers are delivered at a time 
between adjacent pusher bars in the upper 
unit. The upper runway of the conveyor 
chains carries the containers along the upper 
most runway of the unit from left to right 
from substantially one end of the casing to 
the other end thereof. This casing is sub 
stantially filled with a refr'gerating liquid 
to a height above the upper runway so that 
the containers are submerged in the liquid 
refrigerant. The lower supporting and 
guiding rails of the upper runway at the 
right-hand end thereof is curved about the 
center of the upper shaft 22, The lower sup 
porting and guiding ra’ls 13 of the upper 
unit are curved upwardly as indicated at 27, 
about the axis of the upper shaft 22 as a cen 
ter.A This forms a continuation of the upper 
runway for the cans which leads the cans into 
the lower runway, and the cans are positively 
conveyed from the upper runway to the lower 
runway ‘of each unit by the pusher bars. 
The containers are delivered from the upper 
un‘t to the unit just below at the left-hand 
end of the unit by gravity. The lower sup 
porting and guiding rails 13 are curved 
downwardly as indicated at 28, and there are 
guide rails 29 and 30 associated therewith so 
as to form a discharge runway so that the 
containers will drop from between the pusher 
bars down into the next lower conveyor unit 
and between the pusher bars therein. The 
transfer from the intermediate unit to the 
lower conveyor unit- is of a similar character. 

3 

The containers are delivered from the lower 
conveyor unit to an elevator. The lower sup 
porting. and guiding rails are extended as 
indicated at 31. These supporting rails in 
cline downwardly. There are vertical guide 
rails 32 carried by angle bars 34, 34, and also 
vertical guide rails 35 carried by cross bars 
36, 36. These guide rails 32 and 35`guide 
the containers which are supported and 
lifted by bars 37 carried by a conveyor chain ' 
38. These bars 37 are of the ysame construc 
tion as the pusher bars, but instead of push 
ing and rolling the containers, they support 
and carry the containers upwardly and out 
through an opening 39 in the upper 'wall 
of the casing, and finally deliver the con 
tainers on toa runway 40. The conveyor 
chain passes back through an opening 4l into 
the chamber of the casing. This conveyor 
chain 38 runs over a sprocket wheel 42 at 
the lower side of the casing, and over a 
sprocket wheel 43 at the upper end thereof. 
There are three conveyor chains and likewise 
three sprocket wheels 42, one for each chain., 
These are mounted on a shaft 44. There are 
likewise three sprocket wheels 43, one for each 
chain, and the sprocket wheels are mounted 
on a shaft 45 carried by suitable brackets 
mounted on the upper wall of the casing, and 
associated with the sprocket chains are suita 
ble housing members indicated at 46. 
The upper guide rails of the upper con 

veyor unit are carried by brackets 47 similar 
to the brackets 18, but attached to angle 
bars 48. . 

The conveyors are driven by a belt wheel 
49 which carries a worm gear meshing with 
a worm gear 50. The worm gear 50 is at 
tached to a shaft 51, journaledi in suitable 
bearings in the side walls of the casing. This 
shaft carries a gear wheel 52 which meshes 
with a gear wheel on the u per shaft 22 and 
also meshes with a gear wiieel on the inter 
mediate shaft 22. This will drive the con 
veyors of the upper and intermediate units. 
There is a gear wheel 53 which meshes with 
a gear wheel on the intermediate shaft 22, and 
this meshes with a gear wheel on the lower 
shaft 22 which drives the lower conveyor 
unit. These driving gears for the three con 
veyor units are all disposed within the cham 
ber containing the refrigerant. The eleva 
tor is driven by a suitable geared connection 
with the shaft 24 0f the lower conveyor unit. 
The ap aratus for freezing is particularly 

adapted or use in connection with a vola 
tile refrigerant, and therefore, it includes 
this substantially enclosed chamber. The 
containers are preferably provided with a 
protecting coating which becomes a perma 
nent part of the container, and which is 
transparent and impregnable by the refriger 
ant. The process of freezing carried out b 
the present apparatus is described in ful 
in my col-pending application Serial N 0. 
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513,434, filed February 4, 1931. It will be 
understood, however, that this apparatus 
may be used for carrying out other processes. 
The liquid refrigerant is passed into thev 
chamber of the apparatus through the pipe 
10 and may be quickly drawn from this 
chamber through this pipe, and this is the 
reason why the lower wall of the casing is 
inclined so as to drain all of the liquid from 
the casing through this pipe 10. It is quite 
essential when using a volatile refrigerant 
which is of an inñammable character, such 
as alcohol, that the refrigerant be drawn 
from the refrigerating apparatus for storage 
when the apparatus is idle. This can be 
quickly accomplished by opening the pipe 
10 which leads to these storage tanks. As 
noted above, the chamber of the freezing ap 
paratus is substantially iilled with the liquid 
refrigerant. The containers are fed into the 
chamber and submerged in the liquid re 
frigerant and positively rolled along sup 
porting and guiding rails therefor in two 
lines. 

hwise of the container, rolling along 
their supporting rails and transferred by 
gravit from one conveyor` unit to another, 
until nally they are delivered to the eleva 
tor which carries the containers out of the 
freezing apparatus. 
As noted above, a liquid refrigerant of a 

volatile? character is preferably used. The 
refrigerant is reduced to the desired temper 
ature for freezing by refrigerating coils. 
These coils are indicated at 54 and 55 in 
Fig. 4 of the drawings. The coils are sup 
ported on brackets 54a and 55“, respectively, 
which brackets are attached to the vertical 
supports 12a. There is an intake pipe 54b 
for coils 54, and a similar intake pipe for the 
coils 55. There is an outlet pipe 54‘* for the 
coils 54, and an outlet pipe 55c for the coils 
55. The inlet and outlet, of course, may be 
reversed, if desired. ’ 

It is obvious that minor changes in the 
details of construction and the arrangement 
of the parts may be made without departing 
from the spirit of the invention, as set forth 
in the appended claims. 
Having thus described the invention, what 

I' claim as new and desire to secure by Let-` 

l. A freezing apparatus comprising a sub 
stantially closed chamber adapted to con 
tain a liquid refrigerant, supporting and 
guiding rails for cylindrical containers lo 
cated in sald chamber, means for rolling the 
containers along said supporting and guid 
ing rails while submerged in the liquid re 
frigerant, means for delivering the contain 
ers into the chamber and on to the support 
ing rails, and means for elevating and remov 
ing the containers from the chamber, the sup 
porting and guiding rails for the containers 
having substantially horizontal supporting 

They are conveyed back and forth 
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faces and guiding faces inclining away from 
each other for insuring that the containers 
will rest and roll on the end seams thereof. 

2. A freezing apparatus comprising a sub 
stantially closed chamber adapted to contain 
a liquid refrigerant, supporting and guiding 
rails for cylindrical containers located in the 
chamber, guide rails disposed above the con 
tainers and normally out of contact there 
with, means for rolling the containers along 
said supporting and guiding rails while sub 
merged in the liquid refrigerant, means for 
delivering the containers into the chamber 
and on to the supporting rails, and means for 
elevating and removing the containers from 
the chamber, the supporting and guiding 
rails for the containers having substantially 
horizontal supporting faces and guiding 
faces inclining away from each other for in 
suring that the containers will rest and roll 
on the end seams thereof. 

3. A freezing apparatus comprising a sub 
stantially closed chamber adapted to contain 
a liquid refrigerant, a series of conveying 
units located in said chamber one above the 
other and each includino' upper and lower 
supporting rails for cylindrical containers, 
guiding rails associated with the supporting 
rails for maintaining the containers in con 
tact with the supporting rails, an endless con 
veyor in each unit for conveying the contain 
ers along the supporting rails and for dis 
charging the containers by gravity from one 
conveying unit to another, means for deliver 

‘ ing the containers into the chamber and on 
to the supporting rails, and means for re` 
ceiving the containers from the lowermost 
unit for elevating and removing the contain 
ers from the chambers. 

4. A freezing apparatus comprising a sub 
stantially closed chamber adapted to contain 
a liquid refrigerant, a series of conveying 
units located in said chamber one above the 
other and each including upper and lower 
supporting rails 'for cylindrical containers, 
guiding rails associated with the supporting 

70 

75 

85 

90 

95 

105 

110 

rails for maintaining the containers in con- ' 
tact with the supporting rails, an endless 
conveyor in'each unit for conveying the con 
tainers along the supporting rails and for 
discharging the containers by gravity from 
one conveying unit to another, means for de 
livering the containers into the chamber and 
on to the supporting rails, means for receiv 
ing the containers from the lowermost unit 
for elevating and removing the containers 
from the chambers, said endless conveyors 
including traveling chains, and cross bars, 
which cross bars extend between the contain 
ers and move in a path between the support 
ing rails and the guide rails. 
In testimony whereof. I affix my signature. 

ALFRED L. KRONQU'EST. 
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