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'This invention relates in general to the art of
refrigeration, and more particularly to that
phase of refrigeration relating to chilling and
freezing of perishable commodities, and is most
specifically directed to that phase of refrigera-

tion designed to produce such freezing with suf-
ficient rapidity to prevent the breaking down of
cellular structures or the segregation of the com-
ponent parts of such commodities.
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I am aware that the problem of quick freezing
is not a new one and that others have endeav-

-ored, in various ways, to accomplish the results

desired. However, I have devised & method of,
and means for, providing for such quick cooling
which I believe to be novel and to be a distinct
improvement over any method of which I am,

- at present, aware.

It is the prime obJeet of my invention to pro-
vide a means for and a method of rapid chilling
and/or freezing of perishable commodities, the

- rapidity of action of refrigeration being sufficient
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to prevent disintegration or deterioration of the
commodity in consideration.

It is a further object of this invention to pro-
vide, in a refrigeration system, means for insur-

. ing a more-intimate and efficient heat exchange

between the refngerant and the article -to be

| _refngerated

With the above in mmd it is a further object
of my invention to provide a quick refrigeration

system which can be economically operated with

the minimum amount of apparatus-and refrig-
erants and which will, by its very nature insure
rapid and sure refrigeration.

It is a further object of my invention to use a
liquid to fill the spaces between the inner walls
of the refrigeration chamber and the article to

be refrigerated as a means for reducing Iriction

between said article and said walls.
Another object of my invention is the use of
such a heat conductive fluid as will insure inti-

'_ mate contact with and ready thermal exchange
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with the inner walls of the refngerating'.

chamber.

in the following specification and claims and

will be disclosed in the accompanying drawing, -

in which:

. Figure 1 is a somewhat diagrammatical view’
of my apparatus viewed in vertical longitudinal

cross section.

Figure 2 is a transverse section on the lines
2—2 of Figure 1. -

Figure 3 is a view similar to that shown in
Figure 2 of a modification of my device showing

the tube 2.

8 plura‘l:lty of refrigeration tubes of varying

- shapes and cross sectional areas.

Referring now to the drawing, it will be seen

‘that the apparatus which I have i]lustrated may.
" be comprised, as follows: 5

At 1 I have indicated a refrigeration shell
through which a refrigeration tube 2 passes.

The shell 1 is adaptable for use with any type of

refrigerant but, for purposes of illustration only,
has been disclosed as using the circulating liquid 10

‘ammonia system, a liquid inlet tube 3, a drain 4

and a gas outlet § to a condenser. Exteriorly of
the shell I have provided the tube with integrally
formed hoppers 6 and 6’ for insuring the main-
tenance of a proper level of the liquid 9 within 15
At T I have illustrated merely for
purposes of disclosure, a plunger as the means
for providing for the progression of the articles
8 through the refrigerating tube 2. In the draw- =
ing the inlet 3 terminates in a perforated pipe 20

adapted to drop liquid ammonis djrectly upon

the refrigerating tube 2.
- In Figure 3 I have disclosed the shell as en-
elosing a plurality of tubes 2 of varying dimen-
sions and configurations to conform to the 25
shapes and sizes of the packages 8. |
The liquid employed may be any suitable heat
conductive fluid, such as “Prestone’”, brine, or
mercury, the choice of liquid depending largely

upon the nature of the package and whether it 30 _

is wrapped in metal or some such container as
sealed cellophane or card board, or the like.
Having described one form of my apparatus,

~ the operation of my invention will be more clear-

ly understood from the following descnptmn of 35

_its operation and advantages.

All inventions of this general nature of which
I have hitherto been aware have striven for an
intimate contact between the refrigerant and the
article to be refrigerated and have resorted to 40
mechanical means for accomplishing this result.
I have disclosed a method in which the article to

be refrigerated is passed through a refrigeration
tube approximating in size and shape that of the
Purther objects of this mvention will be found

article to be refrigerated. This provides for an 45

- initial fairly close thermal contact of the article

with the refrigerating tube. The additional £ ea-
ture of adding a liquid of high thermal conduc-
tivity to fill the refrigerating tube provides four

additional advantageous features; first, it pre- 50
- vents the existence of insulating air gaps between

the article and the walls and provides ready heat
transfer; secondly, it prevents frosting with re-.
sulting heat insulation; thirdly, it provides a lu-

bricating eﬁect premoting_ the ready progress of a b
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succession of articles through the tube; and
fourthly, the liquid, by the principle of displace-
ment, insures the intimate contact of a large
portion of the article with the refrigerating tube
itself.

Having thus described my invention, I claim:

1. In a refrigeration apparatus, a refrigerated
surface, a relatively slidable surface to be refrig-
erated, said two surfaces being in intimate ther-

mal relation with each other, and a film of heat

conductive fluid filling the void between said sur-
faces.

2. In a rei’rigeration apparatus, a refrigerated
surface, a relatively slidable surface to be refrig-
erated, said two surfaces being. in intimate ther-
mal contact with each other, and a film of sub-

- stantially static heat conductive fluid ﬂllmg the
void between said surfaces.

3. A refrigerating apparatus conmstmg of a
refrigerated surface in intimate thermal rela-
tionship with another surface to be refrigerated,
and & film of heat conductive fluid filling the space
between the said two surfaces, and means for

maintaining said film of fluid as a relatively thin

film so that the surface of the article to.be re-
frigerated may be as proximate as possible to

said refrigerated surface without actual contact

- therewith.
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- refrigerated surface in intimate contact with
-another surface to be refrigerated and in relative

40

4. A refrigerating apparatus consisting of a
refrigerated surface in intimate thermal relation-
ship with another surface to be refrigerated and
in relative sliding relationship with said refrig-
erated surface, and a film of substantially static

heat conductive fluid filling the space between the
said two surfaces. -

5. A refrigeration apparatus consisting ot a

sliding relationship with said refrigerated sur-

face, the surfaces thus contacted being wetted
| with a8 fllm of heat conductive fluid therebetween.

6. A refrigeration apparatus consisting of a
refrigerated surface in intimate contact with
another surface to be refrigerated and in relative
sliding relationship with said refrigerated sur-
face, the surfaces thus contacted being wetted
with a film of substantially static heat conductive
fluid therebetween.

7. A refrigerating surface, a surface to be re-
frigerated, and means for providing and masain-

-taining a film of fluld between said surfaces.

‘8. A refrigerating surface, a surface to be re-

- frigerated, and means for providing and main-

85

 fluid wetting both of sald surfaces, and means
“for maintaining the thin film between said. sur- -

70

“- length, and a surface to be cooled, said surfaces
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taining a fiim of highly heat conductive fluid be-
tween said surfaces.

9. A refrigerating surface, a surface to be re-
frigerated, said surfaces being positioned very
close in thermal relationship with each other,
and & relatively thin film of liquid inter-

- posed between sald surfaces and wetting both

and means for maintaining said thermal rela-

tionship and sald thin ﬂlm of liquid between said
- surfaces.

-10. In an apparatus for rapid refrigeration,
refﬂgerating surface, a surface to be refrigerated,

and a relatively thin film of heat conductive

faces.
11. In a cooling apparatus,
including a refrigerated surface of substantial

being relatively movable -and spaced in intimate
thermal relationship, and a thin film of heat con-
ductive fluid interposed between and wetting

coolmg means

2,021,971

said surfaces, and means for maintaining said

thermal relationship and said film between said
surfaces throughout substantially the' length
thereof.

12. A refrigerating apparatus including a heat 5
conductive liquid substantially surrounding the
article to be refrigerated, said liquid in turn be-
ing surrounded by a refrigerated tube of such di-
mension as to closely approximate the cross sec-

tional dimension of the article passing through 10
the liquid, and a refngerating chamber sur-

rounding said tube.

13. A refrigerating apparatus mcludmg a heat
conductive liquid substantially surrounding the
article to be refrigerated, said liquid in turn be- 15
ing surrounded by a refrigerated tube of such di-
mension as to closely approximate the cross
sectional dimension of the article passing through
the liquid, and a refrigerating chamber surround-
ing said tube on all sides throughout suostantially 20
its entire length. |

14. A refrigeratmg apparatus mcludnig o heat
conductive liquid substantially surrounding the
article to be refrigerated, said liquid in turn be-
ing surrounded by a refrigerated tube of such di- 25
mension as to closely approximate the cross sec-
tional dimension of the article passing through

*‘the liquid, and a refrigerating chamber sur-

rounding said tube throughout substantially its
entire length.

15, The method of refrigerating an article
,which consists in passing the article through 2

30

‘refrigerating chamber, mainfaining the inner

walls of said chamber in intimate thermal re-
lationship with the article to be refrigerated, 35
leaving a space between said article and said
walls and filling said space with a relatively thin
film of fluid of high heat conductivity.

16. The method of refrigerating. an article
which consists in passing the article through a 40
refrigerating chamber, maintaining the inner
walls of said chamber in intimate thermal re-
lationship with the article to be refrigerated,
leaving a space between said article and said

walls and filling said space with a substantially 4o

static relativeiy thin ﬁlm of ﬂuid of high heat
conductivity.
17. As a quick freezing apparatus a . refng-

erating chamber, a heat conduction. tube ex-

tending through said chamber, said tube bemg 50
filled with a heat conducting fluid for receiving
objects to be refrigerated and for forcing and
maintaining a surface thereof in intimate ther-
mal relationship with the walls of said tube fill-
ing the space between said article and said walls 53
with a relatively thin film of said fluid.

18. As a quick freezing apparatus, a refrig-
erating chamber, a heat conduction tube ex-
tending through said chamber, said tube being :
filled with substantially static heat conducting 60
fluid for receiving objects to be refrlgerated and
forcing and maintaining the surface thereof in
intimate thermal relationship with the inner. sur-
face of said tube and for filling the space between

-said article and said wa.lls w:.th a relatively thm

film of said fluid.

19. As a quick freezing apparatus, a refrig-
erating chamber, a heat conduction tube ex-
tending through said chamber, said tube being "0
filled with substantially static heat conducting
fluid for receiving objects to be refrigerated and

Iorcing and maintaining the surface thereof in
intimate thermal relationship with the inner sur-

face of said tube and for filling the space between 75
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‘a . proper

- o o gemenr
said article and said walls with a relatively thin

Alm of said fluid, and means for lowering the tem-
perature of said chamber. . - o

920. As & quick freezing a.pparatus,' a refrig-

erating chamber, a heat conduction tube ex-
tending through said chamber, said tube being

filled with substantially static heat conducting

fluid for receiving objects to be refrigerated and
for forcing a surface of sald object into close
thermal relationship with the inner surface of
said tube and for filling the space between said
of said fluid, means for lowering the tempera-
ture of said chamber, and means for maintaining
liquid level in said tube. |

' 91. A quick freezing apparatus including a heat
conductive liquid substantially surrounding the
article to be refrigerated, said liquid in turn
being surrounded by e refrigerated tube of sub-

‘stantial length, and means for insuring the sus-
~ pension of said article in said liquid, an intimate
“thermal relationship between the outer surface

of said article and the inner surface of said tube
and a relatively thin film of said fluid between

sald surfaces substantially throughout the length

of said.tube. |

- 92. A refrigerating apparatus including & sub-

" stantially static heat conductive liquid substan-

tially surrounding the article to be refrigerated,
said liquid in turn being surrounded by a re-

- frigerated tube of substantial length, and means
for insuring the suspension of said article in said

liquid, an intimate thermal relationship between
the outer surface of said article and the inner

article and said walls with a relatively thin film

surface of sald tube and a relatively thin film

3

of said fluld between said surfaces substantially
throughout the length of said tube and a refrig-

erating chamber surrounding said tube through-
out substantially its entire length. o
93 The method of refrigerating an article
which consists in passing the article through a

refrigerating chamber the inner walls of which

“approximate in cross sectional dimensions those

of the article to be refrigerated and substan-

tially filling the spaces between the inner walls

of said chamber and said article with a substan-
tially static body of mercury. S |

24. That method of refrigerating an article
which consists in refrigerating a separate sur-
face, interposing a heat conductive fluid between

 the refrigerated surface and the adjacent sur-
~ face of said article to be refrigerated, and bring-

ing said surfaces into close proximity to each
other, leaving only a relatively thin film of said
fluid separating said surfaces thus placed In In-
timate thermal relation with each other.

95. That method of refrigerating an article
which consists in refrigerating an article which

‘consists in refrigerating a separate surface, in-

terposing a heat conductive fluid between the

refrigerated surface and the. adjacent surface of

<aid article to be refrigerated, floating said ar-

~ ticle toward said refrigerated surface to bring
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<aid surfaces into close proximity to each other, 30

leaving only a. relatively thin film of said fiuld
separating said surfaces thus placed in int_:im’at’e

" thermal relation with eack other.

GORDON VARNEY.
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