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(57) ABSTRACT 
This invention is a cooling device for cans and similar 
containers and is specifically designed for installation 
where floor space is either limited or at a premium. 
Additionally, there is a unique liquid circulation system 
which is extremely effective in cooling and yet low in 
energy consumption. 
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1. 

SPIN COOLER 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specificar 
tion; matter printed in italics indicates the additions made 
by reissue. 

FIELD OF THE INVENTION 
This invention relates to food processing equipment 

and more particularly to cooling systems for can and 
similar food containers. 

BACKGROUND OF INVENTION 
Since man first began preserving foods in can type 

containers, the rapid cooling of these containers after 
heating to preserve the contents thereof has been a 
problem. If the cans are not cooled evenly, hot spots 
will develop which can cause spoilage. Long cooling 
conveyors have traditionally been used with liquid 
coolants such as water being used to speed up the cool 
ing process. 
The above systems are usually linear thus requiring 

large amounts of space for installation of the same. They 
also do not usually include any recirculation means 
since once the water is heated during the cooling pro 
cess, it will cost more to cool it for recycling than it 
would to use additional fresh water while dumping the 
hot water. Thus large space requirements and large 
volumes of water have been required to effectively 
operate these prior known systems. 
Although attempts have been made to reduce the 

floor space required by normal can cooling systems as 
well as means for reducing the water consumption 
thereof, up until now no completely suitable system has 
been developed. 

BRIEF DESCRIPTION OF INVENTION 
After much research and study into the above-men 

tioned problems, the present invention has been devel 
oped to provide a can cooling system which takes up a 
minimum of floor space and recirculates its cooling 
liquid thus greatly reducing the volume of such liquid 
required for any given number of units processed. 
The above is accomplished through the utilization of 

multiple lanes in stacked configuration with the hot 
cans being introduced at the bottom and the cool cans 
being removed from the top. This combination addi 
tionally is less expensive to produce and maintain. 

In view of the above, it is an object of the present 
invention to provide a cooling system for can type con 
tainers requiring a minimum of floor space. 
Another object of the present invention is to provide 

a can type cooling system so constructed that the path 
followed by each can is a stacked zig-zag pattern. 
Another object of the present invention is to provide 

a stacked path can type cooling system wherein the cans 
enter the lower portion thereof and exit the upper por 
tion thereof. 
Another object of the present invention is to provide 

a cooling system wherein the cooling liquid is applied to 
the cooler cans and then sequentially to the hotter cans. 
Another object of the present invention is to provide 

a stacked conveyor can cooling system which imparts a 
spinning motion to the can as it is cooled thereby evenly 
cooling the interior contents thereof. 
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2 
Another object of the present invention is to provide 

a stacked can cooling system including a cooling liquid 
recirculation means. 
Other objects and advantages of the present invention 

will become apparent and obvious from a study of the 
following description and the accompanying drawings 
which are merely illustrative of such invention. 

BRIEF DESCRIPTION OF FIGURES 
FIG. 1 is a partially cutaway perspective view of the 

improved cooling system of the present invention; 
FIG. 2 is an enlarged perspective view of the track 

assembly and pusher bars of the present invention; 
FIG. 3 is an enlarged sectional view of the track 

portion of the present invention; 
FIG. 4 is a somewhat schematic representation of the 

pusher bar drive system of the present invention; 
FIG. 5 is a somewhat schematic representation of the 

track paths of the present invention; 
FIG. 6 is a perspective view showing the pusher bar 

drive system; and 
FIG. 7 is a somewhat schematic view of the cooling 

portion of the present invention. 
DETAILED DESCRIPTION OF THE 

INVENTION 
With further reference to the drawings, the improved 

cooling system of the present invention, indicated gen 
erally at 10, includes a plurality of upright frames 11 
which in turn support a plurality of horizontal frames 
12. 
A plurality of track support frames 13 extend across 

the cooler system and are supported by horizontal 
frames 12 on opposite ends of such support frames 
Track rails 14 are mounted on track support frames 

13 and are parallely disposed to each other as can 
clearly be seen in FIGS. 2 and 3. The horizontal portion 
of these rails form four tiers indicated generally from 
top to bottom as 15, 16, 17, and 18. 
The track rails 14 on the top three tiers 15, 16, and 17 

are all disposed parallel to each other and parallel to the 
horizontal frames 12. The track rails on the bottom tier 
18 are disposed parallel to each other but at slight angle 
to the horizontal frames 12, said angle exactly equaling 
the distance between two of the rails from one end 
thereof to the other. This angulation of the lower tier of 
track rails effectively forms a cross-over or lane change 
so that cans entering the lower tier from the tier and 
lane directly above will be one lane over when they are 
again moved back up to tier 17. This lane switch is 
shown in dotted lanes in FIG. 5 and will hereinafter be 
described in greater detail. 

Disposed between the two upper tiers 15 and 16 at 
opposite ends thereof, as seen clearly in FIG. 4, are idler 
sprockets 19 and 20. These idler sprockets are paired 
with one being on each side of the tiers and are mounted 
on shafts 19' and 20', respectively. 
Second pairs of idler sprockets 21 and 22 are disposed 

at opposite ends of the lower two tiers 17 and 18 and are 
paired as are idler sprockets 19 and 20. These last men 
tioned sprockets are rotatively mounted on their respec 
tive idler shafts 21" and 22". 
A pair of drive sprockets 23 are disposed on opposite 

sides of intermediate tiers 16 and 17 adjacent idler 
sprockets 19 and 21. This pair of chain drive sprockets 
23 are fixedly mounted on drive shaft 24. One end of 
this drive shaft projects outwardly from the side of the 
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cooling system 10 and has fixedly mounted thereon 
large drive sprocket 25. 

Drive chain 26 is trained over large drive sprocket 25 
as well as over small drive sprocket 27 as can clearly be 
seen in FIG. 6. This last mentioned drive sprocket is 
driven by reducer 28 which in turn is driven by motor 
29 in the normal manner of such devices. 
A pusher bar chain 30 is trained about each pair of 

sprockets from drive sprocket 23, over idler sprockets 
19, 20, 21, and 22, and back to drive sprocket 23 as seen 
clearly in FIG. 4. Extending between and secured to the 
pairs of pusher bar chains 30 are a plurality of spaced 
pusher bars 31. The spacing between these pusher bars 
is such that without internal adjustments the cooler 10 
of the present invention will accommodate a wide range 
of different size containers. 
The track rails forming the upper tier 15 are curved 

downwardly approximately 90 degrees adjacent idler 
sprocket 20 at one end and are curved downwardly 
adjacent idler sprocket 19 to a point just above bottom 
tier 18 at the other end as can clearly be seen in FIG. 4. 
The track rails forming tier 16 begin immediately 

above top tier 15 at the end of idler sprockets 20 and 
extend downwardly a little over 90 degrees at the end 
adjacent drive sprockets 23. 
The track rails forming tier 17 begin immediately 

above tier 16 adjacent the end of drive sprockets 23 and 
extend downwardly slightly over 90 degrees slightly at 
the end adjacent idler sprockets 22. 

Finally the track rails of tier 18 begin immediately 
above tier 17 adjacent the end of sprockets 22 and ex 
tend upwardly on the outside of the pusher bars 31 to a 
point adjacent upper tier 15 at the end adjacent idler 
sprockets 21, again all this can clearly be seen in FIG. 4. 
The top 32 of the cooling system 10 is formed from 

sheet metal and is air tight. Air impervious side panels 
33 are provided between the upright frames 11 and the 
horizontal frames 12. These side panels are removable 
for maintenance of the system but are otherwise left in 
place. 

Ventilator panels 34 have fixed louvers 35 formed 
therein and are removably mounted immediately below 
side panels 33. 

Air impervious end panels 35 are provided and are 
removably mounted for maintenance purposes. 
The bottom 26 of the cooling system 10, along with 

side walls 37 and end walls 38 form a tank like structure. 
An internal wall or dam 39 runs longitudinally the 
length of the system thus forming sumps 40 and 41. 
Although only one wall or dan is shown forming only 
two sumps, it is to be understood that additional walls 
could be provided thus forming three or more sump 
areas in the lower portion of the system 10 of the pres 
ent invention. The purpose of dividing the lower por 
tion of the system into different sumps will hereinafter 
be discussed in greater detail. 
At one end of the cooling system 10 of the present 

invention is provided a twist chute 42 which takes a can 
or other container 43 from an inlet conveyor 44 and 
orients it from vertical to horizontal prior to entering 
the system at tier 17 as can clearly been seen in FIG. 1. 
Conversely an outlet twist chute 44 is provided adja 

cent upper tier 15 and is adapted to operatively carry 
the cooled product from the cooling system 10 and 
deposit the same in correct orientation on outlet con 
veyor 45. 
Communicating through top 32 is an exhaust hood 46 

operatively connected to exhaust stack 47 which in 
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4. 
cludes a forced air drive means as indicated by dotted 
lines 48. 
At least one pump means is provided for each of the 

sumps 40 and 41 and are designated at 49 and 50. These 
pumps are connected to their respective sumps by sump 
lines 51 and 52. Outlet lines 53 and 54 lead to headers 55 
and 56 which are attached to spray tubes 57 and 58. 
These spray tubes operatively mount spray nozzles 59. 
These spray tubes and spray nozzles cover almost the 
entire area immediately below top 32. 
A fresh water inlet line 60 comes from a standard 

water supply, passes through a controlling means 61 
and into sump 40 as can be seen clearly in FIG. 7. A 
waste water line 62 is provided in sump 41 and leads to 
a disposal area such as the municipal sewer. 
The various lanes formed between the track rails 14 

within the cooling system 10 of the present invention 
are illustrated schematically in FIG. 5. The inlet indi 
cated by arrow 66 comes into lane one, indicated by 
arrow 67 on tier 17. The cans are moved along such tier 
by pusher bars 31 and at the end of such tier move 
upwardly adjacent sprockets 23 between the curved 
track rails to tier 16. The cans continue to move as 
indicated by arrow 16" in FIG. 4 until they approach 
idler sprockets 20 where the track rails carry such cans 
up to tier 15. They continue to move as indicated by 
arrow 15' to the area adjacent idler sprockets 19 where 
such cans move downwardly between the track rails to 
the area adjacent idler sprockets 21. Here they enter tier 
18 and continue to move as indicated by arrow 18'. The 
track rails forming the various lanes on tier 18 are offset 
one lane from the point the cans enter tier 18 to the 
point where they exit such tier. These shift lanes are 
indicated by broken lines 68 in the lane schematic 
shown in FIG. 5. Thus as the cans 43 move upwardly 
between the curved track rails adjacent idler sprockets 
22, they will move into lane two 69 of tier 17. 
The cans 43 continue to move through the system 10 

of the present invention as described above, each time 
shifting one lane as they come pass tier 18, i.e., from one 
lane two 69, to lane three 70, to lane four 71, and finally 
to lane five 72. From lane five of upper tier 15 the cans 
automatically discharge as indicated by arrow 73. 

Because of the multi-tiered, multi-laned track system 
of the present invention, a can will travel for, example, 
up to twelve hundred linear feet in a cooling system 
taking up only 30 linear feet. Thus a forty to one space 
reduction is achieved over conventional in-line cooling 
conveyors. 
The cooling system 10 of the present invention in 

cludes the two sumps 40 and 41 described above which, 
through sump line 51 and pump 49, delivers water to 
header 55 and to spray tubes 57. It should be noted that 
these spray tubes are located directly over sump 40 
while spray tubes 58 discharge water from sump 41 and 
are located directly thereabove. 
Make-up water, which is supplied in limited amounts, 

can be controlled by any suitable means such as control 
ler 61 which can be a float valve or other similar means. 
As make-up water is added, any overflow moves across 
dam 39 top sump 41 where the access is removed by 
discharge through overflow pipe 62. The reason for this 
arrangement is that sump 40, which receives the cool 
make-up water, sprays on the last two lanes 71 and 72 
which are the coolest containers. Thus it can clearly be 
seen that water from each of the individual sumps re 
moves the maximum amount of heat from the cans 
being processed under the respective spray tubes, 
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Although the spray tubes are only located at the top 
of the cooling system of the present invention, water 
therefrom moves down between the openings in the 
track rails 14 thereby cooling all of the tiers or levels of 
the conveying system. 
The exhaust fan 48 located adjacent exhaust hood 46 

on the top 32 of the cooler 10 draws outside air in 
through louvered panels 34 at the bottom of each cooler 
and sucks it through the water spray thus absorbing 
heat therefrom. As the heat saturated air leaves the 
cooler through the exhaust stack, a major part of the 
heat load is removed therewith. The balance of the heat 
load is removed through the water overflow in the 
sumps as hereinabove described. 

It has been found that when the circulating pumps 49 
and 50 use headers of 1 and 2 inch diameters, respec 
tively, with the spray nozzles 59 being on eight inch 
centers in spray tubes 57, adequate cooling can be ac 
complished. The spray nozzles preferably have 13/64 
inch orifices and the two headers deliver 1.1 gallons per 
minute at 10 psi in spray tubes 57 and 2.1 gallons per 
minute at 20 psi in spray tubes 58. 
The pusher bars 31 are driven by a 1 horsepower 

motor 21 with a variable speed drive 28 which allows 
the drive chains 30 to move at any selected speed be 
tween twenty-five and seventy-five feet per minute. 

Since the cans 43 propelled by the pusher bars 31 roll 
along the track rails 14, they will rotate or spin in one 
direction on one tier and will roll or spin in the opposite 
direction on the next tier thus changing direction some 
twenty times in a four tier, five lane system described 
herein. This spinning and changing of spin direction 
agitates the interior contents of the product being 
cooled thus greatly enhancing the efficiency of heat 
transfer from the product. 
Although for simplicity in description, only a single 

inlet, single discharge system has been described, it is to 
be understood that additional lanes could be added with 
crossovers moving in opposite directions so that a dual 
or twin system could be operated from the same drive 

Se2S. 

Also the present invention is intended to be a modular 
system wherein additional sections of track rails can be 
added to extend the length of the cooler and thereby 
multiplying the travel distance for any given container 
to be cooled. 

Finally mild vertical vibrations can be added when 
viscous products are being processed. Vibrations of two 
cycles per second at an amplitude one-fourth inch have 
been found to reduce the cooling time of light sauces 
and soups by approximately thirty percent. 
From the above it can be seen that the present inven 

tion has been developed to provide a very compact and 
yet highly efficient cooling system which can be ex 
tended or reduced in size as need dictates. 
The present invention may, of course, be carried out 

in other specific ways than there herein set forth with 
out departing from the spirit and essential characteris 
tics of the invention. The present embodiments are, 
therefore, to be considered in all respects as illustrative 
and not restrictive, and all changes coming within the 
meaning and equivalency range of the appended claim 
are intended to be embraced therein. 
What is claimed is: 
1. An improved cooling system for product contain 

ers comprising: a plurality of track rail means so ar 
ranged to form a plurality of laterally adjacent product 
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6 
container travel lanes each containing a plurality of 
tiers; entry and exit means to and from said travel lanes 
for product containers; a plurality of crossovers for 
interconnecting each said product container travel lane 
with at least one adjacent lane such that product con 
tainers move from one lane to an adjacent lane at said 
crossovers; a plurality of pusher bar means extending 
across said lanes for rollingly moving said containers 
therealong; means for interconnectingly driving said 
pusher bar means such that said containers travel sub 
stantially the entire length of every lane in every tier 
prior to exiting said cooling system so as to properly 
cool the product therein while said system requires only 
a relatively small amount of floor space; and means for 
forming an active cooling system for cooling product 
containers so they move along said lanes, a plurality of 
nozzles disposed above selected lanes of said tiers for spray 
ing cooling water over the product containers as the same 
nove through said cooling system, and at least two laterally 
adjacent sump means disposed below said tiers for recircu 
lating water sprayed from said nozzles, each said sump 
being operatively connected to selected nozzles disposed 
above selected lanes of said tiers, whereby more efficient 
cooling of product containers can be accomplished while 
said cooling system requires only a relatively small amount 
of floor space. 

2. The system of claim 1 wherein said active cooling 
system is in the form of a plurality of nozzles which 
spray water over the product containers. 

3. The system of claim 2 wherein said nozzles are 
disposed above said tiers. 

4. The system of claim 2 wherein such system is 
disposed generally within an enclosed housing and in 
cluding a means for forcing air through said housing 
whereby greater cooling efficiency can be accom 
plished. 

5. The system of claim 2 including at least one sump 
means disposed below said tiers whereby cooling water 
from said nozzles can be recirculated. 

6. The system of claim 2 wherein at least two sump 
means are disposed below said tiers whereby cooling 
water from said nozzles can be recirculated. 

7. The system of claim 6 wherein each of said sumps 
are operatively connected to selected nozzles disposed 
above selected lanes of said tiers whereby more efficient 
cooling can be accomplished. 

8. The system of claim 1 wherein such system is dis 
posed generally within an enclosed housing. 

9. The system of claim 8 including a means for forc 
ing air through said housing whereby greater cooling 
efficiency can be accomplished. 

10. The system of claim 9 wherein the means for 
forcing said air through said housing is a fan type 

SeaS. 
11. The system of claim 9 wherein said forced air 

enters the lower portion of said housing and is ex 
hausted from the upper portion thereof. 

12. The improved cooling system of claim 1 wherein each 
product container travel lane has at least three vertically 
spaced tiers. 

13. The improved cooling system of claim 1 wherein each 
product container travel lane has at least four tiers, 

14. The improved cooling system of claim 1 wherein the 
cooling water in each sump means is of a different tempera 
ture whereby distinct cooling zones are established laterally 
across such improved cooling system. 
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