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METHOD OF AND APPARATUS FOR ALTERING 
THE TEMPERATURE OF CONTAINERS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
When canning or bottling beverages, it is customary 

to fill the containers with the product at a fairly low 
temperature, for example 34° F. After the containers 
are ?lled, they are usually packed in cardboard cartons 
for sale and distribution to the public. But before the 
containers are distributed to the public, the cartons 
containing the ?lling containers usually go to the ware 
house for storage until sold. In any event, the contain 
ers will be subjected to warmer temperatures. 

It is a well-known fact that all such containers ?lled 
with a cold product and then exposed to a temperature 
of 75° F to 85° F will sweat resulting in wet and dam 
aged cartons. Where cans are used, the cans may rust. 
To overcome this objectionable sweating problem, it is 
customary to attempt to bring the contents of the con 
tainer up to the dew point temperature which is ap 
proximately 70° F. This warming process has been ac 
complished in the past by running the containers in 
mass through a bottle and/or can warming machine. 

2. The Prior Art 

In many instances“ the container warming machine 
comprises a conveyor with the containers entering one 
end of the machine and exiting from the other end of 
‘the machine. While the containers are conveyed 
through the machine, they are exposed to a container 
warming ?uid in ‘the 'form of heated water which is 
sprayed from nozzles located above the conveyor and 
in some cases below the conveyor as well. In other 
cases, the heated water is collected in a bath at con 
veyor level so that the'container end supported by the 
conveyor passes through the bath. 
The prior art bottle and can warming machines are 

de?cient in that the contents of the containers are not 
warmed efficiently. Where the containers are only ex 
posed to warming ?uids sprayedfrom nozzles located 
above the container, the ends of the containers resting 
on the conveyor'remain cold. Where the warming ?uid 
is also sprayed from nozzles below the containers or is 
collected in a bath at container level, the ends of the 
containers supported on the conveyor are warmed but 
the central portion of the container as well as the con 
tents wi‘thin the container are not similarly subjected to 
the warming ?uid. As a result, the warming of the con 
tainers is nonuniform and inefficient. 

SUMMARY OF THE INVENTION 

In accordance with one important aspect of the in 
vention, a uniform and efficient heating of ?lled con 
tainers is accomplished by agitating the container and 
exposing it to a warming ?uid. 

In accordance with another important aspect of the 
invention, the agitation of the container may be 
achieved by inverting the containers. This inversion 
may be achieved by providing an arcuate chute com 
municating with an upper conveyor moving in a direc 
tion toward the chute and a lower conveyor moving in 
a direction away from the chute. Because of the arcu 
ate nature of the chute, containers standing on one end 
while advancing on the upper conveyor are inverted so 
as to stand on the other end while advancing ‘on the 
lower conveyor. When an upper set of spray nozzles for 
the warming ?uid are located above the upper con 
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2 
veyor and a lower set of spray nozzles for the warming 
?uid are located above the lower conveyor where both 
sets of nozzles direct ?uid along the axes of the contain 
ers, both ends of the containers will be warmed since 
the containers are inverted by the chute. In addition, 
the contents of the container will be agitated so as to 
provide a more uniform ef?cient heating of the con 
tainers. 

In accordance with another important aspect of the 
invention, the chute may comprise a pair of arcuate, 
uniformly spaced guides. As an alternative, the chute 
may comprise a revolving wheel in combination with an 
arcuate portion of the lower conveyor having a uniform 
spacing with respect to the wheel. By driving the wheel 
and conveyor which are maintained in contact with the 
containers in the chute, the containers may be moved 
on to the lower conveyor even in the absence of suc 
ceeding containers on the upper conveyor. 

In accordance with still another aspect of the inven 
tion, the containers may enter and leave the warming 
machine from the same end. Accordingly, the infeed 
conveyor communicating with the upper conveyor may 
be located adjacent and above an outfeed conveyor 
communicating with the lower conveyor at the same 
end of the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an embodiment of the 
invention; 
FIG. 2 is a schematic view of another embodiment of 

the invention; 
FIG. 3 is a sectional view of an apparatus utilizing the 

embodiment of FIG. 1; and 
FIG. 4 is a view of the apparatus of FIG. 3 taken 

along section lines 4-4 and showing the upper con-V 
veyor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A method and apparatus for warming ?lled contain 
ers in accordance with this invention will now be de 
scribed in substantial detail with reference to FIG. 1. 
The container apparatus 10, as shown in FIG. 1, com 
prises a conveyor means 12 including an upper con 
veyor 14 and a lower conveyor 16. As the containers 
.are conveyed through the apparatus 10, they are ex 
posed to a warming ?uid 18 which is sprayed from an 
upper set of nozzles 20 and a lower set of nozzles 22 in 
a direction generally parallel to the axes of the contain: 
ers. The upper conveyor 14 is in communication with 
the lower conveyor 16 through the arcuate chute 24. 

In accordance with one very important aspect of the 
invention, the containers C, which have been recently 

‘ ?lled with cold liquid, are e?icientljy warmed due to an 
agitation provided by the chute 24. In this connection, 
it will be noted that the chute 24, which is substantially 
semicircular, inverts the containers C as they move 
from the upper conveyor 14 to the lower conveyor 16. 
Note the arrows on the container C as they rest on the 
upper conveyor 14 in the upright position. The con 
tainer C on the lower conveyor 16 are now inverted as 
may again be seen by reference to the arrows on the 
containers C. The agitation which results from the in 
version assists in providing a uniform and ef?cient 
warming of the containers C to the dew point. 
The inversion of the containers C as provided by 

chute 24 is also very important in another respect. 
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Since the upper set of nozzles 20 are located above the 
upper conveyor 14 and the lower set of nozzles 22 are 
located above the lower conveyor 16, the ?uid 18 is 
only sprayed downwardly onto the containers C. But 
since the chute 24 provides inversion of the containers 
C, different ends of the containers C are sprayed by the 
warming ?uid. 
One end of the containers C are exposed to and 

sprayed by the warming ?uid 18 as the containers C are 
conveyed on the upper conveyor 14 while standing on 
the other end and moving toward the chute 24. But 
after the chute 24 inverts the containers C, the other 
end is exposed and sprayed by the warming ?uid 18 
while the containers C, standing on the previously 
sprayed one end, are conveyed on the conveyor 16 in 
the direction away from the chute 24. This too assists 
in achieving a uniform and efficient warming of the 
?lled containers C to the dew point. Note that the con 
tainers C did not pass through a warming ?uid bath 
since the waterline is well below the lower conveyor 
16. 
In accordance with another aspect of the invention, 

the containers C enters and leaves the apparatus 10 
from the same end. As may be readily appreciated with 
reference to FIG. 1, the containers C are entering and 
leaving the apparatus 10 from the left. This aspect of 
the invention will be described in somewhat further de 
tail subsequently with reference to FIG. 3. 

In the embodiment of FIG. 1, the chute 24 comprises 
a pair of arcuate guide members 26 having a mutual 
spacing therebetween which is substantially uniform 
and substantially equal to the height of the containers 
C. Since the chute 24 is substantially dependent upon 
a gravity feed in combination with successive cans 
moving along the upper conveyor 14, a number of con 
tainers may remain lodged in the chute 24 at the end 
of a day’s run when there are no successive containers 
C advancing along the upper conveyor 14. 

In the embodiment of FIG. 2, gravity feed is assisted 
to substantially assure removal of all containers C from 
the chute 24’. Except for the chute 24' and the lower 
conveyor 16', the warming apparatus 10’ of FIG. 2 is 
substantially identical to the warming apparatus 10 of 
FIG. I. For this reason, similar reference characters are 
utilized to identify similar elements of the apparatus. 
Referring now to the chute 24', note the use of a re 

volving wheel 28 which is driven in a direction indi 
cated by the associated arrow. The entry to the chute 
24' comprises a ?xed guide member 30 including a sub 
stantially straight portion 32 spaced a substantially uni 
form distance from another guide member 34. The 
?xed guide member 30 also comprises an arcuate por 
tion 36 which is spaced a uniform distance from the re 
volving wheel 28. 
As the containers C reach the chute 24’, they enter 

between the guide members 32 and 34 and move, 
under the in?uence of gravity feed and the push pro 
vided by successive containers, to a point of engage 
ment with the revolving wheel 28. Since the revolving 
wheel 28 would be incapable of driving the containers 
C once the containers C reach the point that gravity 
forces them away from the wheel 28, an additional con~ 
veying force must be provided to assure that the chute 
24' is empty at the end of a day’s run. This additional 
conveying means may be provided by an arcuate end 
38 on the lower conveyor 16'. The arcuate con?gura 
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4 
tion of the conveyor portion 38 may be maintained by 
suitable guide members not shown. 
As shown in FIGS. 3 and 4, a container warming ap 

paratus is provided comprising a chute 24 the type 
shown in FIG. 1. The chute 24 communicates with the 
upper conveyor 14 and the lower conveyor 16 which 
are driven over sprockets 40 which are intum driven by 
a conveyor shaft and sprocket coupled to a variable 
speed drive 44. In order to support the conveying sur 
face of the upper conveyor 14 and the lower conveyor 
16 which may comprise chains, a supporting means 46 
is provided. The return surface is supported by idler 
rollers 48. As may best be appreciated by reference to 
FIG. 4, both the upper convenor 14 and the lower con 
veyor 16 are wide enough to handle a large number of 
containers C in side-by-side relationship between 
fences 49. In many cases, it may be desirable to use a 
conveyor width of 5 feet or more. 
As mentioned previously, the containers C may enter 

and leave the apparatus 10 from the same end. In this 
connection, note that an infeed conveyor means 50 
which is wide enough to handle two containers C in 
side-by-side relationship is provided in communication 
with the upper conveyor 14. Similarly, an outfeed con 
veyor 52 is provided beneath or subjacent the infeed 
conveyor 50 and in communication with the lower con 
veyor 16. By the use of a bar 54, the containers C are 
urged off the infeed conveyor 50 located superjacent to 
the outfeed conveyor 52 and onto the upper conveyor 
14 in side-by-side relationship as best shown in FIG. 4. 
An arrangement of a type well-known in the art is uti 
lized to remove the containers C from the lower con 
veyor 16 and place them on the outfeed conveyor 52. 
The warming ?uid which is sprayed from both the 

upper set of nozzles 20 and lower set of nozzles 22 is 
heated. This may be accomplished by a heater 55 
which is located beneath the water line. In the alterna 
tive, steam piping may be utilized for use with a steam 
boiler. In either case, the water is continuously heated 
and then pumped by means of a pump 56 to main head 
ers 58 and 60 associated with the nozzles sets 20 and 
22. Of course, other well known means may be utilized 
to heat and dispense the warming ?uid, all of which are 
.quite familiar to those of ordinary skill in the art. 
The apparatus 10 may include additional features. 

For example, the blower 62 may be provided near the 
outfeed conveyor 52 for purposes of drying the con 
tainers C at discharge. In addition, a safety feature may 
be provided which will automatically shut the nozzles 
sets 20 and 22 to off when the conveyor stops. This will 
prevent overheating of products within the containers 
and may be accomplished by means well known in the 
art. 

In the apparatus described, the warming ?uid in the 
form of a spray of water may be heated to a tempera 
ture ranging from 100° to 160° F. However, in most ap 
plications, a temperature of the order of 130° F is satis 
factory. Such a temperature permits an ef?cient warm 
ing of the beverage temperature of approximately 34° 
to 75° F, well above the 70° dew point. 
Although the invention has been described with par 

ticular reference to containers in the form of cans, it 
will be appreciated that the invention may be utilized 
in conjunction with other containers. It will also be ap 
preciated that the invention might be utilized to cool 
containers by utilizing a cooling ?uid rather than a 
warming ?uid. These and other modi?cations which 
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fall within the scope of the appended claims will occur 
to those of ordinaryskill in the art‘. ' 
What is claimed is: ‘ 

l. A method of warming ?lled containers comprising 
‘the steps of: 
exposing one end of said containers to a warming 
?uid for warming said containers; ' 

directing said warming ?uid at said exposed one end 
of each of said containers in a direction substan 
tially parallel with the container axis extending 
from said one end to said other end of each of said 
containers; 

inverting said containers so as to agitate the contents 
within said containers while distributing the heat 
within said containers from said one end to said 
other end; i ‘ 

exposing said other end of each of said containers to 
said warming ?uid; and ‘ 

directing said warming ?uid at said exposed other 
end in a direction substantially parallel with the 
longitudinal axis of each of said containers. 

2. The method of claim 1 further comprising the 
steps of: 
conveying said container in a standing position on 

said other end while exposing said one end to said 
warming ?uid; and 

conveying said containers in a standing position on 
said one end while exposing said other end of said 
containers to said warming ?uid. 

3. The method of claim 2 wherein said containers are 
conveyed on said one end in one direction and con 
veyed on said other end in an opposite direction. 

4. The method of claim 3 wherein said steps of expos 
ing the containers at said one end and exposing the 
containers at said other end comprise spraying said 
containers with said warming ?uid. 

5. The method of claim 4 wherein said warming ?uid 
is sprayed downwardly on said containers while being 
conveyed in said one direction and in said opposite di 
rection. 

6. The method of claim 2 further comprising the step 
of heating said warming ?uid to a temperature substan 
tially higher than the temperature of said liquid so as to 
warm said liquid. 

7. The method of claim 6 wherein said step of heating 
comprises heating said warming ?uid comprising water 
to a temperature ranging from 100° to 160° F. 

8. A method of altering the temperature of liquid 
?lled containers comprising the steps of: 
exposing one end of each of said containers to a ?uid . 
having a substantially different temperature than 
that of the contents of said containers; 

directing said ?uid at said exposed one end of said 
container in a direction substantially parallel with 
the container axis extending from said one end to 
said other end of each of said containers; 

inverting said containers so as to agitate the contents 
within the containers thereby decreasing the tem 
perature gradient within the liquid from said one 
end ‘to said other end of each of said containers; 

exposing the other end of each of said containers to 
the ?uid; and 

directing the ?uid at the other end of each of said 
containers in a direction substantially parallel with 
the longitudinal axis of each of said containers. 

9. Apparatus for warming ?lled containers ‘compris 
ing: 

20 

25 

35 

45 

55 

60 

65 

6 
?rst conveyor means for supporting each of said con 

tainers on one end thereof as said containers are 
moved along a substantiallyhorizontal path expos 
ing the other end of each of said containers; 

warming fluid nozzle means extending ‘along and 
above said ?rst conveyor means for directing 
warming ?uid downwardly onto the other end of 
each of said containers; ‘ ‘ 

second conveyor means for supporting each of said 
containers on the other end thereof as said contain 
ers are moved in a substantially‘ horizontal path ex 
posing said one end of each of said containers; 

second warming ?uid nozzle means extending along 
and above said second conveyor means for direct 
ing said warming ?uid downwardly onto said one 
end of each of said containers; and 

means for inverting said containers as said containers 
move from said ?rst conveyor means to said second 
conveyor means thereby agitating ‘the contents of 
the containers so as to distribute the heat within 
said containers from said one end to said other end 
so as to promote ef?cient warming of said contain 
ers. 

10. The apparatus of claim 9 wherein said first con 
veyor means comprises an upper conveyor for convey 
ing containers in a standing position on said one end to 
ward said inverting means ‘and said second conveyor 
means ‘ comprises a lower conveyor located beneath 
said upper conveyor for conveying said containers in an 
inverted standing position on said other end away from 
said inverting means. i ‘ ‘ 

11. The apparatus of claim 10 wherein said upper 
conveyor conveys said containers in one direction and 
said lower ‘conveyor conveys said containers in the op 
posite direction. 

12. The apparatus of claim ll wherein said inverting 
means‘ comprises an arcuate chute having sides for 
guiding said containers, said chute communicating with 
said upper conveyor and said lower conveyor for mov 
ing said containers from a standing position on one end 
on said upper conveyor to an inverted standing position 
on said ‘other end on said lower conveyor, said arcuate 
chute adapted to engage the ends of said containers 
such that the longitudinal axis of said containers inter 
sect said sides. ‘ 

13. The apparatus of claim 11 wherein said chute is 
semicircular and said sides comprise ?xed arcuate 
guide members having substantially uniform spacing 
therebetween substantially equal to the height of said 
containers from said one end to said other end. 

14. The apparatus of claim 11 ‘wherein said sides of 
said chute comprise a revolving wheel member and an 
arcuate portion of said lower conveyor juxtaposed 
thereto with substantially uniform spacing therebe 
tween substantially equal to the height of said contain~ 
ers from said one end to said other end, said wheel 
being driven. so as to advance said containers through 
said chute in the absence 'of successive containers on 
said upper conveyor. I ‘ 

15. the apparatus of claim 11 further comprising an 
infeed conveyor means communicating with said upper 
conveyor for moving containers to said upper conveyor 
and an outfeed conveyor means communicating with 
said lower conveyor to move containers from said 
lower conveyor, said infeed conveyor means being su 
perjacent to said outfeed conveyor means. 
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16. Apparatus for warming the temperature of ?lled 
containers comprising: 
an upper conveyor for supporting the containers on 
one end thereof while said containers are conveyed 
in one direction; 

upper nozzle means extending along and above said 
upper conveyor for directing a temperature 
altering ?uid at the other end of each of said con 
tainers; 

a lower conveyor having a surface for supporting 
each of said containers on the other end thereof as 
the containers are conveyed in another direction 
exposing said one end of each of said containers; 

lower nozzle means extending along and above said 
lower conveyor for directing a temperature 
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8 
altering ?uid towards said one end of each of said 
containers; and 

inverting means comprising a chute having sides for 
guiding said containers, said chute communicating 
with said upper conveyor and said lower conveyor 
for moving said containers from a standing position 
on said one end of each of said containers at said 
upper conveyor to an inverted standing position on 
said other end of each of said containers on said 
lower conveyor, said arcuate chute adapted to en 
gage the ends of said containers such that the longi 
tudinal axis extending from said one end to said 
other end of each of said containers intersects the 
container guiding sides of said chute. 

* * ll‘ * * 
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