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1. 
The present invention relates generally to 

refrigeration, and pertains more particularly to 
a novel means and method for extracting from 
the spaces obtaining between the panels of re 
frigerator fronts, doors, and the like, any mois 
ture that may have collected therein. 
The invention is directed primarily, though 

not at all eXclusively, to refrigeration equipment 
of the cabinet type wherein such articles of food 
as meat, butter, vegetables, and so on, are dis 
played. 

Display cabinets of this character are well 
known, being found in food markets from coast 
to coast. As a general rule, the front walls, the 
SWinging doors, and Sometimes the side walls 
of Such refrigerator display cabinets comprise 
a plurality of Spaced panes of glass or the like 
peripherally encased in a frame of Wood, rubber, 
plastic or other impervious material, as is under 
StOOd. 

Obviously, in addition to the insulative qualities 
of Such construction, visibility of the merchandise 
displayed in the cabinet is of prime importance. 
Solution of a problem which the refrigeration 

industry has not been able to Solve Satisfactorily 
heretofore, is the primary object of the present 
invention. The problem referred to is the preven 
tion of the commonly termed cloudiness or foggi 
neSS, Which invariably forms on the inner Sur 
faces of the outer transparent panels, and on 
either surface of the intermediate panel or panels. 
Such a condition obviously defeats the primary 

objective of employing transparent material, Such 
as glass, for the spaced panels, in that as the 
cloudiness continues to Spread, visual inspection 
of the merchandise becomes increasingly difficult. 

Heretofore, attempts to cope with this problem 
have been unsuccessful. Warious desiccant ma 
terials have been employed to attract the mois 
ture, but as said material becomes increasingly 
Saturated, its effectiveness continues to diminish. 
As will be apparent, the present invention pro 

vides means whereby any moisture assimilated by 
Such desiccant when employed, is intermittently 
extracted, so that said desiccant is, so to speak, 
repeatedly reactivated. 
In the manufacture of, for example, the front 

Wall of a display case, at least tWO, and normally 
three or more glass panels are encased in a Suit 
able frameWork of Selected material. Spacer 
members are employed along the marginal edges 
of the panels to provide an air space between 
them, and by means of such agents as putty, 
mastic, or the like, a hermetically sealed con 
struction is contemplated. 
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Without entering into a prolix description of 

the various known methods of constructing multi 
pane parts of refrigerator cases, it may be said 
that no method has been devised whereby a her 
metically sealed assembly, devoid of air and mois 
ture, has been attainable. 
In other words, all known methods of manu 

facturing such assemblies have not been able 
to preclude the presence of atmospheric pressure 
in the spaces between the panels, nor the eventual 
formation of small leaks in the originally imper 
vious casing, thus establishing fluid communicas 
tion between the atmosphere and the interior of 
these assemblies. 

Consequently, after a cabinet of this type has 
been in use for some time, it has been found 
inevitable that gradually increasing areas of the 
originally transparent portions thereof become 
at least cloudy, and subsequently become opaque. 
This is particularly true in coastal areas where 
the atmosphere is normally moisture laden. 

Intermittent evacuation of the spaces between 
panels to obviate air and moisture collections is 
the principal object of the present invention, as 
previously enunciated. 
In its preferred form, and with particular ref 

erence to refrigerated display cabinets, the meth 
od herein preferably utilizes the heat of the gas 
passing through the discharge line of the com 
pressor to attain this object. That is to say, 
each time the compressor operates, hot gas from 
the discharge side of said compressor automat 
ically causes the temperature within a container 
to rise. This rise in temperature will effect the 
opening of a first valve leading to atmosphere, 
as Will appear. 
Compressor discharge line temperatures gen 

erally average between 125 and 150 degrees Fahr 
enheit during operation, and cool to room tem 
perature shortly after operation ceases. Thus, 
in the interval between compressor operations, 
the temperature of and within said container 
drops or is lowered, resulting in a decrease in 
pressure which will effect the opening of a second 
valve, as Will also appear. 
In this manner, as will be seen, the present 

invention provides for the constant maintenance 
of at least a partial vacuum between the glass 
panels at all times, so that objectionable cloud 
iness and fogginess cannot accumulate. At the 
Same time, the insulative qualities of the panel 
assemblies are thus enhanced. 
As hereinbefore pointed put, although the in 

vention is primarily directed to the prevention 
of cloudy formations in refrigeration equipment, 



3 
its use in connection with multi-glass windows 
and doors of air conditioned buildings, and So 
on, should be obvious. 
Other features and advantages of the inven 

tion not hereinbefore set forth, Will be appar 
ent or referred to in the description to follow, 
reference being had also to the accompanying 
drawing, in which, 

Fig. 1 is a schematic, or diagrammatic lay 
out of the invention as applied to a multi-pane 
assembly of a refrigerator cabinet; 

Fig. 2 is a similar fragmentary layout of a 
slightly modified arrangement; 

Fig. 3 is a vertical sectional view of a valve 
assembly; 

Fig. 4 is a diagrammatic portrayal of a mod 
ified disposition of the one-way valves. 

In Fig. 1 of the drawing, numeral 8 indicates 
generally a conventional assembly of glass panels 

encased in a rectangular frame 2 of hard 
rubber, or the like. The assembly is shown in 
section, and typifies either a refrigerator front 
wall, a side wall, or a door and So On, aS is un 
derstood. Spacer members is are provided 
along the marginal edges of the panels So as 
to provide dead air spaces, designated f6, be 
tWeen them. 
As stated previously, the assembly 8 illustrated 

represents a conventional construction, and itS 
Structural details obviously may be modified. 
Manifestly also, the assembly may include two 
or four panels, instead of the three ShoWn. 
In carrying out the invention, One end of a 

Small tube 8 is inserted through frame 2 and 
Spacer 4 So that Said tube is in fluid Communi 
cation with the dead space or chamber 6 ob 
taining between two adjacent panels O. Man 
ifestly, the number of tubes 8 is predicated 
upon the number of panels in the assembly 8. 
Thus, in an assembly of three panels, such as 
that illustrated, two tubes 8 are employed. 
As portrayed in Fig. 1, the tubes 8 lead to 

a header 26, from which lines 22 and 23 lead 
to a hermetically Sealed container 24. Inter 
posed in Said lines between header 29 and Said 
container, is a one-Way, or uni-directional 
valve 28, which may be of the type illustrated 
in Fig. 3. The valve 26 opens only in the di 
rection indicated by the arrow 2. 
The container 24 is rigidly clamped as Sug 

gested at 28, or otherwise maintained in in 
timate contact with the discharge line 39 of 
a compressor C included in the refrigeration 
System. 
From the container 24, a line 32 leads to at 

mosphere, there being interposed in said line 
between the discharge end thereof and container 
24, a one-way, or uni-directional valve assem 
bly 34, which likewise may be of the type por 
trayed in Fig. 3. 

It is here noted that although not necessary 
for Successful operation, container 24 is prefer 
ably at least partially filled with a quantity of 
desiccant material 36, which may be silica gel, 
activated alumina, or one of other dehydrating 
agentS Well known in the refrigeration indus 
try. 
With reference to Fig. 3, the valve assembly 

there shown is of the diaphragm type, and for 
descriptive purposes, it will be assumed that this 
view portrays the valve 26, of which valve 34 
is a counterpart. The valve includes a cap 
member 38, an annular valve needle supporting 
member 40 of rigid material, a flexible dia 
phragm 42, and a gasket 44. The diaphragm 
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42 is preferably, though not necessarily, of re 
Silient metallic material. 
The cap 38 is provided with a laterally pro 

jecting integral sleeve portion 46 which receives 
the outlet end portion 48 of line 22, as shown. 
Said cap member also includes an internally 
threaded flange portion 50 adapted for engage 
ment with the externally threaded end portion 
of a hollow hemispherical valve body 52. The 
latter is provided with a laterally projecting 
sleeve portion 53, which receives the inlet end 
portion 54 of line 23. 
With this arrangement, the members 40, 42 

and 44 are rigidly mounted in position between 
the valve body 52 and an annular shoulder 55 
provided in said cap member. 
As previously stated, the disc member 40, which 

SupportS Centrally thereof a stationary valve 
needle 56, is of rigid construction, and as shown 
in the drawing, is provided with a plurality of 
OpeningS 58. Mounted centrally of the dia 
phragm 42, is a valve seat 69 which normally 
engages the tapered end 62 of the needle valve 
56, to close the valve. 

In other words, the inherent resiliency of the 
diaphragm 42 normally maintains the valve seat 
against the needle. However, the diaphragm 
is Sensitive to even slight pressure changes. 
Thus if pressure passes through openings 58 
against the left face of said diaphragm, valve 
member 60 will be unseated, thereby opening the 
Valve. Further, if a vacuum be created to the 
right of Said diaphragm, the suction will like 
wise unseat Said valve member, and thereby 
Open the valve. - 

Obviously, the valves 26 and 34 may be con 
Structed otherwise than illustrated. For exam 
ple a needle valve wherein a light tension spring 
normally Seats the valve, may be employed. The 
diaphragm valve illustrated however, is preferred 
Since it is extremely sensitive to even slight pres 
Sure changes, and will more readily respond to the 
action of this system in normal operation. 
With reference to Fig. 2, it is noted that the 

tubeS 8 may lead into a header 63 which is mere 
ly the line 22 Slightly enlarged, and sealed at one 
end by means of a cap 64. Evidently, in the case 
of a two glass assembly, which requires only a 
Single tube 8, the header can be eliminated. 

It is also noted that heating of container 24 
may be effected by an electrical heater of the in 
ternal or external type, controlled for intermit 
tent application, as is understood. 
As shown diagrammatically in Figure 4, the 

unidirectional valves 26 and 34 may be incor 
porated in the container 24. 

Operation 

It will be assumed that the assembly 8 repre 
Sents the sloping front wall of a display cabinet 
Wherein is incorporated a conventional refrigera 
tion System including a compressor, and that in 
the normal operation of the System, said com 
preSSor has been turned on. - 
The hot gases emanating from the discharge 

Side of the compressor, passing through line 30, 
heat the air in the container 24 causing same to 
eXpand. The pressure thereby set up within said 
container, being greater than the external pres 
Sure now causes valve 34 to open, as previously 
described. 
Thus, as long as the compressor operates, a 

quantity of air under pressure, and containing 
75 any moisture which may have collected in said 
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container, is constantly being expelled tó atmos 
phere via open valve 34. 
Assuming that the compressor operating cycle 

has ceased, the container 24 gradually cools. AS 
it does, diaphragm 42 automatically closes valve 
34 and a partial vacuum is created within said 
container which opens the valve 26, also as pre 
viously described. Thus any moisture that may 
have collected in the Spaces between the glass 
panels 9 is drawn by suction into the container 
24 via tubes 8, header 29 or 62, line 22, valve 26, 
and line 23, to be expelled as heretofore described, 
when the compressor again goes into Operation. 

It is noted that preferably the container 24 is 
charged with a quantity of desiccant material, SO 
that any moisture Sucked into the container is 
temporarily captured by said material. That is 
to say, the moisture is automatically extracted 
from the desiccant material and expelled to at 
mosphere each time the compressor operates, so 
that Said material is intermittently reactivated. 
However, it is noted also, that the method can 
be successfully practised with a non-charged con 
tainer. 
From the foregoing, it should be apparent that 

the invention provides a method whereby here 
tofore cloudy, foggy, or obscure multi-paned re 
frigerator fronts, tops, sides, and doors may be 
automatically maintained clear. 

It should also be apparent that the invention 
COntemplates extraction of moisture from multi 
paneled Structure which may be non-transpar 
ent. 

Manifestly, in the case of Swinging doors for ex 
ample, the tubes 8 would be of flexible material. 
And it is to be understood, that although in the 
diagrammatic layout of Fig. 1, only one assembly 
8 is ShoWn, the invention of course contemplates 
that all the multi-pane assemblies of a cabinet 
and So on, may be evacuated simultaneously. 
That is to Say, the invention contemplates a tube 
8 for each dead air space is obtaining in the 

Cabinet which the compreSSOr Serves, each said 
tube leading to the header 20. 

Manifestly also, electrical or other Suitable 
means may be employed to heat the container at 
intervals, as is understood. 
The present method obviously admits of modi 

fication without departing from the spirit of the 
invention, which is characterized by the inter 
mittent evacuation of dead air Spaces in multi 
pane assemblies, whereby to extract any moisture 
that may have found its way thereinto. 
Therefore, the Scope of the invention is not to 

be limited to the precise details shown and de 
SCribed. 
What I claim is: 
1. The method of evacuating a multipanel as 

Sembly of a refrigerator display cabinet or the 
like, which method comprises extracting at in 
tervals any air or moisture which may have found 
its way into the space obtaining between a pair 
of adjacent panels included in said assembly, 
transferring the extracted air and moisture tem 
porarily to a hermetically sealed container, and 
applying heat externally to said container to 
build up. pressure therein whereby to expel said 
air and moisture to atmosphere. 

2. The method of evacuating a multipanel as 
Sembly of a refrigerator display cabinet or the 
like, which method comprises extracting at inter 
Vals any air or moisture which may have found 
its Way into the Space obtaining between a pair 
of adjacent panels included in Said assembly, 
providing means for transferring the extracted 
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6 
air and moisture temporarily to a hermetically 
Sealed container, applying heat externally to said 
container to build up pressure therein whereby 
to expel Said air and moisture therefrom, and pro 
Viding means for transferring the expelled air 
and moisture to atmosphere. 

3. The method of evacuating a multipanel as 
Sembly of a refrigerator display cabinet or the 
like, which method comprises extracting at inter 
vals any air or moisture which may have found 
its way into the spaces obtaining between each 
pair of adjacent panels included in said assembly, 
providing means for first transferring the ex 
tracted air and moisture to a header, providing 
means for thereafter transferring same to a her 
metically Sealed container for temporary reten 
tion thereof therein, said means including a first 
preSSure-responsive valve assembly, applying heat 
externally to said container to build up pressure 
therein whereby to expel said air and moisture 
therefrom, and providing means for transferring 
Same to atmosphere, said last-named means in 
cluding a second pressure-responsive valve as 
Sembly. 

4. The method of extracting at periodic inter. 
vals any moisture that may have collected in the: 
Spaces between transparent panels of a refriger-. 
ator display cabinet, which method consists in 
heating a hernetically Sealed container to there 
by build up therein sufficient pressure to open a 
valve assembly in a conduit leading from said 
container to atmosphere, and thereupon allowing 
said container to cool to thereby create therein 
at least a Sufficient vacuum to open a valve as 
sembly in another conduit leading from said con 
tainer to a header in fluid communication with 
said spaces. 

5. The method of extracting at periodic inter 
vals, any moisture that may have collected in the 
spaces between transparent panels of a refriger 
ator display cabinet or the like, which consists in 
heating a hermetically sealed container to build 
up therein sufficient pressure to open a valve as 
sembly in a conduit leading from said container 
to atmosphere, and thereupon allowing said Con 
tainer to cool thus creating therein at least a 
sufficient vacuum to open a valve assembly inter 
posed in a conduit between said container and 
said spaces, said container being heated by the 
hot gases passing through the discharge line of a 
compressor included in the refrigeration system 
serving said cabinet. 

6. The method defined in claim 1, wherein the 
hermetically sealed container is partially filled 
with a quantity of dehydrating material. 

7. That method of preventing the accumula 
tion of air and moisture in the enclosed Spaces 
obtaining between adjacent panels included in 
multi-panel equipment of a refrigerator cabinet 
or the like, which is characterized by the inter 
mittent evacuation of Said Spaces through the 
application of heat for a period of time exter. 
nally to a container charged with a quantity of 
dehydrating material thereby to expand any air 
or moisture which may have collected in Said coil 
tainer, and subsequently permitting the container 
to cool, said container being in fluid communica 
tion with said Spaces via a first conduit including 
a valve assembly responsive to preSSure changes, 
and in fluid communication with atmosphere via 
a second conduit including a similar valve as 
Sembly. 

8. Means for extracting at regular intervals 
during the normal operation of a refrigeration 
system, any air or moisture that may have infil 

  



7 
trated the space obtaining between adjacent 
panels included in a multi-panel display cabinet 
assembly, said means including a hermetically 
sealed container in intimate contact with the dis 
charge line of the compressor included in Said 
system, a first conduit leading from One side of 
the container to said space, a pressure responsive 
valve assembly interposed in said conduit between 
said multi-panel assembly and Said container, a 
second conduit leading from the oppoSite side of 
said container to atmosphere, and a pressure re 
sponsive valve assembly in the Second conduit, 
each of Said valve assemblies being of the type 
which opens only in one direction. 

9. Means for extracting at regular intervals 
during the normal operation of a refrigeration 
system, any air or moisture that may have infil 
trated the Space obtaining between adjacent 
panels included in a multi-panel display cabinet 
assembly, Said means including a hernetically 
sealed container in intimate contact with the dis 
charge line of the compressor included in Said 
system, a quantity of desiccant minaterial provided 
in said container, a first conduit leading from one 
side of the container to said space, a pressure re 
sponsive valve assembly interpGSed in said con 
duit between said multi-panel aSSembly and said 
container, a second conduit leading frcin the Op 
posite side of said container to atmosphere, and 
a pressure responsive valve aSSenbly in the Sac 
ond conduit, each of Said valve aSSenblies being 
of the type which Cpens Only in One direction. 

10. Means for extracting at regular intervals 
during the normal operation of a refrigeration 
system, any air or moisture that may have in 
filtrated the spaces obtaining between adjacent 
panels included in a multi-panel assembly of the 
character described, said means including a her 
metically Sealed container mounted in heat 
transfer relation to the discharge line of the 
compressor included in said System, a quantity 
of dehydrating material in Said container, a 
header, a first conduit leading from one Side of 
the containe to Said header, a uni-directional 
valve assembly interposed in Said conduit be 
tween the header and the container aforesaid, a 
plurality of tubes each in Sealed fluid connauni 
cation at Cne end with one of Said SpaceS and 
at the other end with said header, a Second corn 
duit leading from another Side of Said container 
to atmosphere, and a unidirectional valve assein 
bly in the latter conduit, both of said valve as 
semblies including a diaphragm Sensitive to 
pressure changes, and both being adapted to 
operate simultaneously. 

11. Means for evacuating a nulti-pane as 
sembly of a refrigerator cabinet, Said means 
comprising a first conduit Sealed at one end in 
fluid communication. With the encased Space ob 
taining between a pair of adjacent panes of said 
assembly and at the other end with the interior 
of a closed container; a first uni-directional type 
valve interposed in said conduit between said as 
sembly and the container aforesaid; a second 
conduit sealed at one end in fluid cornunica 
tion with the container the other end thereof 
leading to attinosphere; a Second uni-directional 
type valve interposed in the latter conduit be 
tween said container and the ultinate extremity 
thereof; and means for heating Said container to 
build up sufficient pressure therein to effect the 
closing of the first valve and Simultaneously to 
effect the opening of the second valve aforesaid. 

12. Means for evacuating a multi-pane assemi 
bly of a refrigerator cabinet, said means com 
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8 
prising a first conduit sealed at one end in fluid 
communication with the encased space obtaining 
between a pair of adjacent panes of said assemi 
bly and at the other end with the interior of a 
closed container; a first uni-directional type 
valve interposed in said conduit between said 
aSSembly and the container aforesaid; a second 
conduit Sealed at one end in fluid communica 
tion with the container the other end thereof 
leading to atmosphere; a second uni-directional 
type valve interposed in the latter conduit be 
tween Said container and the ultimate extremity 
thereof; and means for heating said container to 
build up Sufficient pressure therein to effect the 
closing of the first valve and simultaneously to 
effect the opening of the second valve aforesaid, 
Said means comprising the transfer of heatin 
herent in the gases passing through the dis 
charge line of a compressor to the container 
aforesaid. 

13. Means for evacuating a multi-pane as 
Sembly of a refrigerator cabinet, said means 
comprising a first conduit sealed at one end in 
fiulid communication with the encased space ob 
taining between a pair of adjacent panes of said 
aSSembly and at the other end with the interior 
of a closed container; a first uni-directional type 
Valve interposed in Said conduit between said as 
Sembly and the container aforesaid; a second 
conduit Sealed at one end in fiuid communica 
tion with the container the other end thereof 
leading to atmosphere; a second uni-directional 
type valve interposed in the latter conduit be 
tween Said container and the ultimate extremity 
thereof; and means for heating said container 
to build up Sufficient pressure therein to effect 
the closing of the first valve and simultaneously 
to effect the opening of the second valve afore 
Said, Said means comprising the transfer of heat 
inherent in the gases passing through the dis 
charge line of a compressor to the container 
aforesaid, the latter being partially filled with a 
quantity of a selected dehydrating material. 

14. The means for evacuating a multi-pane 
aSSembly as defined in claim 1, wherein said 
first uni-directional valve includes a hollow body 
provided with an externally threaded end por 
tion, a cap member including an internally 
threaded flange portion, a stationary valve nee 
dle and an annular supporting member of rigid 
material therefor, a plurality of openings in the 
latter, a flexible diaphragm provided centrally 
thereof with a valve seat adapted normally to 
engage the tapered point of said needle, and an 
annular gasket member, the peripheral portions 
of Said Supporting member, said diaphragm, and 
Said gasket being clamped in position between 
an annular Shoulder provided in said cap and 
the threaded end portion aforesaid of said valve 
body. 

15. The means for evacuating a multi-pane 
aSSenbly aS defined in claim 1, Wherein said 
Second uni-directional valve includes a hollow 
body provided with an externally threaded end 
portion, a cap member including an internally 
threaded flange portion, a stationary valve nee 
dle and an annular supporting member of rigid 
material therefor, a plurality of openings in the 
latter, a flexible diaphragm provided centrally 
thereof with a valve seat adapted normally to 
engage the tapered point of said needle, and an 
annular gasket member, the peripheral portions 
of Said Supporting member, said diaphragm, and 
Said gasket being clamped in position between an 

75 annular shoulder provided in Said cap and the 



threaded end portion aforesaid of said valve body. 
16. In combination with a refrigerator display 

cabinet including at least one multi-pane Wall 
assembly and refrigeration apparatus including 
a compressor, means for utilizing the heat inher 
ent in the discharge line of said compressor to 
extract from the space obtaining between adja 
cent panes of said wall any air or moisture which 
may have infiltrated such space, said means in 
cluding: a sealed container partially filled with 
dehydrating material and rigidly attached to Said 
line in heat transfer relationship thereto; a first 
conduit leading from the container to said Space; 
a first pressure sensitive one-way valve interposed 
in said conduit between the container and Said 
wall assembly; a second conduit leading from 
the container to atmosphere; and another pres 
sure sensitive one-way valve interposed in the 
second conduit between the container and the ul 
timate end portion of said conduit; the first valve 
being adapted to close simultaneously with the 
opening of the second valve when compressor op 
eration builds up pressure within Said container. 

17. In combination with a refrigerator display 
cabinet including at least One multi-pane Wall 
assembly and refrigeration apparatus including 
a compressor, means for utilizing the heat in 
herent in the di Scharge line of Said compressor to 
extract from the Space obtaining between adja 
cent panes of Said wall any air or moisture which 
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may have infiltrated such space, said means in 
cluding: a sealed container partially filled with 
dehydrating material and rigidly attached to said 
line in heat transfer relationship thereto; a first 
conduit leading from the container to said space; 
a first pressure sensitive one-way valve interposed 
in said conduit between the container and Said 
wall assembly; a second conduit leading from the 
container to atmosphere; and another preSSure 
sensitive one-way valve interposed in the Second 
conduit between the container and the ultimate 
end portion of said conduit; the first valve being 
adapted to open simultaneously With the closing 
of the second valve Subsequent to a compreSSOr 
operation. 
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