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The present invention relates generally to
refrigeration, and pertains more particularly to
2 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 eéncased 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.

Selution 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. Various desiccant ma-
terials have been employed to attract the mois-
ture, but as said material becomes increasingly
saturated, its effectiveness continues t0 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, 50 to sSpeax,
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 befween
them, and by means of such agents as putty,
mastie; 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 eommunica~
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 hetween 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 confainer
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
inventicn provides for the constant maintenange
of at least a partial vacuum between the glass
panels at all times, so that objectionahle cloud-
iness and fogginegs cannot accumulate. At the
same time, the insulative qualities of the panel
assemblies are thus enhanced.

As hereinbefore pointed out, although the in-
vention is primarily directed to the prevention
of cloudy formations in refrigeration equipment,
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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 muiti-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
18 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 {4 are provided
along the marginal edges of the panels so as
to provide dead air spaces, designated 16, 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 16 ob-
taining between two adjacent panels 10. Man-
ifestly, the mumber 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 porfrayed in Fig. 1, the tubes 18 lead to
a header 28, 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 27.

The container 24 is rigidly clamped as sug-
gested at 28, or otherwise maintained in in-
timate contact with the discharge line 38 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 24, 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 38, 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 diaphrasm 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 rot recessarily, of re-
silient metallic material.

The cap 38 is provided with a laterally pro-
jecting integral sleeve portion 46 which receives
the ouflet 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 wvalve
needle &6, 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 68 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 80 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. Por exam-
ple a needle valve wherein a light tension spring
normally seats the valve, may be employed. The
diaphragm valve illustrated however, is preferred
sinee 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 18 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. e

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

76 any moisture which may have collected in said
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container, is constantly being expelled to atmos-
phere via open valve 34.

Assuming that the eompressor operating eycle
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 {8 is drawn by suction into the container
24 via tubes 18, header 29 or 62, line 22, valve 25,
and line 23, to be expelled as heretofore described,
when the compressof 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 fo 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 alsc 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 18 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 15 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 extraet 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 evacuatmg a multipanel ws-
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 & 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 refrizerator display cabinet or the
like, which method comprises extracting at inter-
vals any air or moisture which may have found
its- way info.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 moistiré temporarily to & herietically
sealed container, applying heat externally to said
cortainer 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 evacusting a multipanel gs-
sembly of g refrigerator display cabinet or the
like, which method eomprises extracting at infer-
vals any air or moisture which may have found
its way into the spaces obtaining between each
pair of adjacent panels ineluded in said assembly,
providing mieans for first transferring the ex-
tracted air and meisture 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 1nter-
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 hermetically sealed container to there-
by build up therein sufficient pressure to ocpen 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 ssid con-
tainer to a header in fluid communication Wxth
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 o open a valvé 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 flled
with a quantity of dehydrating material.

7. That method of preventing the accumula-
tion of air and moisture in the enclored spsees
obtaining between adjacent panels included in
multi-panel equipment of a refrigerater cabinet
or the like, whieh is charagterized 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 cuantity of
dehydrating material thereby to expand any air
or moisture which may have coliected in said con-
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-




2,558,607

trated the $pace obtaining between sdjacent
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 hetween
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 meansg including a hermetically
sealed container in intimate contact with the dis-
charge line of the compressor included in said
system, a quantity of desiccant material provided
in said container, a first conduit leading from one
side of the container to said space, a bressure re-
sponsive valve assembly inferpcsed in said coin-
duit between said multi-panel assembly and said
container, a second conduit leading frem the op-
posite side of said container to atmosphere, and
a pressure responsive valve assembly in the se¢-
ond conduit, each of said vaive assemblies being
of the type which cpens only in cne 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 desecribed, 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 container 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 communi-
cation at ocne end with one of said spaces and
at the other end with said header, a second con-
duit leading from another side of said container
to atmosphere, and a unidirectional valve assem-
bly in the latter conduit, both of said valve as-
semblies inciuding a diaghragm sensitive fto
pressure changes, and both being adapted to
operate simultaneously.

11. Means for evacuating a multi-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 communica-
tion with the container the other end thersof
jeading 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 simultanecusly to
effect the opening of the second valve aforesaid.

12. Means for evacuating a multi-pane assem-
bly of a refrigerator cabinet, said means com-
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((:]

prising a first conduit sealed at one end in fluid
communication with the encased space obtaining
between a pair of adjacent panes of said assem-
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 suficient 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 heat in-
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
fiuid 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 11, 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 bhetween
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
assembly as defined in claim 11, 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
latier, 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
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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 discharge 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 confainer 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.
LOUIS F. LA PORTE.
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