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This invention relates to refrigerators and, more par-
ticularly, to arrangements for controlling air circulation
within refrigerator cabinets.

Household refrigerators of the single-door type which
have both a fresh food compariment and a frozen food
compartment, are usually cooled by a single evaporator
forming part or ali of the wall structure of the frozen
food compartment. The fresh foed compartment is
cooled by the circuiation of air over the evaporator and
through the fresh food compartment and the temperature
of the fresh food compartment can be varied by regulat-
ing the air flow over the evaporator. One means for
controliing this air fiow comprises disposing a baffle and
damper arrangement between the evaporator and the
fresh food Compariment. Movement of the damper with
i baffle varies the amount of air
flow between the evaporator and fresh food compartment
and therefore the temperature of the fresh food com-
pariment,

A primary object of the present invention is to pro-
vide an improved arrangement for automatically cop-
trolling the flow of air in a refrigerator cabinet,

Ancther object of this invention is to provide a device
for controliing air circulation in a refrigerator cabinet
in accordance with the Ioad on the refrigerator.

Further objects and advantages of the invention will
become apparent ag the following description proceeds
and the features of novelty which characterize the inven-
tion will be pointed out with particularly in the claims
annexed to and forming a part of this specification.

In accordance with this invention, there is provided

ment, which has cooling means therein to maintain it
at the desired temperature. The cooling means is part
of a refrigerating system that includes a compressor con-
nected to the cooling means by a suction line which has a
portion thereof disposed outside the cabinet. The flow
of air over the cooling means and through the fresh food
compartment is controlled by suitable means, which in
turn is governed by means responding to the tempera-
ture of the portion of the suction line disposed outside
the cabinet. To minimize the transmission to the respon-
sive means of violent temperature drops in the suction
line, means is interposed between the responsive means
and the suction line,

For a better understanding of the invention reference
may be had to the accompanying drawing, in which:

Fig. 1 is an elevational view partly in section of a

present invention;

Fig. 2 is an elevational view of the back of a refrigera-
tor cabinet embodying the present invention; and

Fig. 3 is an enlarged side elevational view of a portion
of Fig. 1.

Referring to the drawing and particularly to Fig. 1,
there is shown a refrigerator cabinet 1 having an outer
case 2 and an inner liner 3 with a sujtable insulation 4
disposed therebetween, The food storage compartment
5 formed by the inner liner 3 has an access opening that
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is closed by a door . A sioping baffie 7 is mounted
11 the storage compartment 5 to divide the compartment
inte an upper portion 8 and a lower portion 3., It will
be understood that this baffle could be horizontal rather
than sloping, if desired. An evaporator 10 defining a
frozen food Compariment is disposed in the upper por-
tion 8 of the Compartment §.

Refrigerant is supplied to the ccoling means 1€ from a
compressor 11. The compressor 1% is connected by suit-
able means (not shown) to a condenser 32 that is dis-
posed on the back of the refrigerator cabinet 1. The
refrigerant flows in a well-known manner from the con-
denser to the cooling means 19 through a restriction 14
such as a capillary tube. The refrigerant returns io the
comipressor 11 from the cooling means 16 by the suc-
tion line 15. Asg shown in Fig. 2, the restriction 14 and
the sucticn line i5 are placed in heat exchange relation
in order to increase the efficiency of the system.

A damper 1§ cooperates with the stationary baffie 7
to control air flow in the refrigerator.  The bafie 7 is
spaced from the door § to provide an air passage between
the door § and the baffie 7 and the baffle 7 is also spaced
from the back wali of the inner liner 3 to provide a pas-
sage between the back wall of the inner lner 3 and
the baffle with the damper 16 retarding zir flow through
the Iatter bassage. Since the area near the deor 6 is
warmer than the area near the
liner 3, the

back wall of the inner

aormal air flow is down the back wall of the

fresh food tompartment and up the aren adjacent the
door 6 and across the cooling means 16.

When the damper I§ is in the position shown in Fig.
1, air circulation is substaﬁiiaﬁy retarded to prevent the
fresh food compartment 3 from falling below a bredeter-
mined minimum temperature that would freege the con-
tents of the compartment 3, When the damper 1§ is in
the phantom line position shown in Fig. 3, the air may
circulate freely through the fresh food compartment 5
over the evaporator 1§ 1o provide the maximum cooling
effect to the fresh food compartment 5 from the evapora-
ter 19.

In order to prevent the damper 26 from freezing in
Place against the baffe 7, it will be observed that the edge
of the damper 15 never makes physical contact with the
baffle 7 but is spaced slightly therefrom. Whether the
damper 16 is in an open or closed Dbosition, it will be seen
that it is always on a slope so that any water deposited
thereon will run off and not freeze on the damper 16.

The damper 16 is actuated by a closed control system
including a bellows 17, a temperature respoasive bulb 13,
and a connecting tube 1. The bulb 18 is located in a fin
20 that is fastened to the portion of the suction tube 15
of the refrigerating system outside the cabinet 1. The
bulb i8 is spaced from the suction line 15 a predeter-
mined distance with 5 portion of the fin disposed there-
between. The distance between bulh 18 and the suc-
tion line 15 is determined by the rate of heat transmission
desired from the suciion line 15 to the bulb 18.

The temperature of the gas passing through the suc-
tion line varies depending on the losd on the refrigera-
tor; a heavy load on the refrigerator resulting in a high
temperature and g light load resulting in a low tempera-
The control system for the bellows is designed so
that the damper 1§ is actuated to an open position when
the sucticn line 15 has a high temperature and to g cinsed
position when the suction line has a low temperature,

Thus, it will be seen that the bulb 18 could ordinarily be
placed in direct contact with the suction line 15 t0 reflect
the temperature thereof to move the damper to its de-
sired position. However, there is an occasional surge of
liquid refrigerant through the suction line 15 resulting
in a violent temperature drop. If the bulb 8 were placed’
in direct contact with the suction lice 15 it will be readily
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observed that the violent temperature drop in the suc-
tion line 15 would be transmitted to the bulb 18 whereby
the damper 16 would be moved to a closed position even
though conditions required the damper 16 to be in its
open position. Thus, the fin 20 serves to prevent this
undesired surge actuation of the damper 16, and yet
permits the general Suction: line temperature to goveIn
the position of the damper 5.

To obtain this desired action, the fin or bracket 20 can,
for example, be made of steel .060” thick with the bulb
18 being spaced 132" from the suction tube 15 in the fin
20. This arrangement permits heat to be transmitted
from the suction line 15 to the bulb 18 at the desired rate
to cause the beliows 17 to actuate the damper 16 in re-
spomnse to general suction line temperatures but -prevents
the violent temperature drops in the suction line result-
ing from liguid refrigerant momentarily flowing there-
through from being transmitted to bulb 18 actuating the
damper 16. Thus, the spacing obtained by the fin pre-
vents the undesired movement of the damper to its
closed position when a surge of liquid refrigerant passes
through the sucticn line but does cause the bulb 18
to sense nermal or continuing changes in the suction line
temperature so that the damper will close when the tem-
perature of ihe suction gas passing through the suction
line drops due to a decrease in load on the refrigerator.

As the purpose of +he fin is to control the rate at which
the heat in the suction line 15 is transmitted to the bulb
18, it will be obvious that the fin may be made of any
of a number of heat conducting materials provided the
dimensions _thereof including cross-sectional area and
length between tube 15 and bulb 18 are varied accord-
ingly to permit the proper rate of heat transfer there-
between. For example, when aluminum- is employed in-
stead of steel, the thickness of the fin between the tube 15
and the bulb 18 would be reduced to approximately

020’ for the same spacing of 1147, It will be seen that

by maintaining the same rate of heat transmission- re-
gardless of the material of the fin that the bellows will
be moved the same distance by the same temperature
change in the suction line. The use of the fin 20 results
in the damper 16 opening when the refrigerator is under
a heavy load and closing when the refrigerator is under
a light load.

The bellows 17 is positioned within a casing 21 that is
disposed between the inner liner 3 and the outer case 2
of the refrigerator cabinet. The bellows 17 is connected
to a member 22 at a raised portion 23 of the member 22.
The member 22 is secured to a second member 24, which
is pivotally mounted at 25 on the casing 21. An arm 26
is connected to the second member 24 at a point remote
from the pivot point 25 and extends through an opening
in the inner liner 3. The damper 16 has a stud 27 which
fits in the slot 30 in the end of the arm 26 as shown in
Fig. 3. A pair of brackets 28 are connected to the in-
ner liner 3 and have a stud 29 therebetween that serves
as a pivot for the baffle. The open and closed positions
of the bafile are controlled by tie mechanical leverage
ratic between the bellows 17 and arm 26. This ratio
could be varied to provide the desired opening and clos-
ing positions.

Considering the operation of the apparatus, the damper
16 is in its closed position when the bellows 17 is con-
tracted. Under conditions of relatively light load on the
refrigerator, the temperature of the suction line will be
at a low point in its range and the bellows 17 will accord-
ingly be contracted so that the damper 16 will be inits
closed position. As the load on the refrigerator increases,
the temperature of the suction line 15 increases and causes
an expansion of the charge in the closed system resulting
in an expansion of the bellows 17. The expansion of the
bellows 17 results in the second member 24 pivoting about
point 25 to move the arm 26 whereby the damper 16 is
moved {o the phantom line position. This produces an
increased amount of air circulation through the refrigera-
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tor. This increased circulation of air over the cooling
means 16 and through the fresh food compartment_ 3
provides more effective cooling of the compartment 3 and
enables the maintenance of a substantially constant fem-
perature therein despite the increase in the load. The
opposite shifting of the bellows occurs upon a decrease
in load resulting from a decrease in the suction line tem-
perature, which is transmitted through the fin 20. This
contraction of the bellows 17 results in a reduction in the
amount of air circulated over. the cooling unit and
through the compartment 5 so that the danger of freezing
fresh food stored within the fresh food compartment 5§
is minimized.

The present invention has the advantage of controlling
the circulation of air within the fresh food compartment
in response to the suction line temperature, which is the
temperature that will indicate an increased load more
quickly than any other portion of the refrigerating sys-
tem. The fin of proper thermal conductivity permits the
minimization of the surging temperature of the suction
line so that the suction line temperature may be employed
to control the amount of air circulated throu h the fresh
food compartment. )
~ While the present invention has been described by .
reference to a particular embodiment thereof, -it will be
understood that modifications may be made by ‘those.
skilled in the art without actually departing from the
invention. Therefore, the appended claims are intended .
to cover all such variations as come within the true spirit
and scope of the invention.

I claim:

1. In a refrigerator having a cabinet providing a food
storage compartment, a refrigerating system including
cooling means for said compartment and a compressor,
a suction line connecting said cooling means and said com-
pressor, a portion of said suction line being disposed out-. .
side said cabinet, means for controlling flow of air over
said cooling means and through said compartment, means
responsive to the temperature of the portion of said suc-
tion line disposed outside said cabinet for controlling the
position of said air controlling means, and means disposed
between said responsive means and said suction line and
in heat exchange relation with said responsive . means
and said suction line to minimize the transmission to said
responsive means of violent momentous temperature
fluctuations in said suction line.- )

2. A refrigerator including a refrigerating unit, a food
storage compartment and cooling means for said com-
partment, a suction line connecting said cooling means
and said refrigerating unit, means within said compart-
ment defining a passage for air circulating Over said
cooling means and through said compartment, means for
controlling flow of air through said passage, means re-
sponsive to the temperature Of said suction line for
controlling the position of said air controlling means,
and means disposed between said responsive means and
said suction line and in heat exchange relation with
said responsive means and said suction line to minimize
the transmission to said résponsive means of violent tem-
perature drops in said suction line. o

3. In a refrigerator having a cabinet providing 2 food
storage compartment, 2 refrigerating - system including
cooling means disposed in the upper portion of said
compartment, a baffle spaced from the bottom -of said
cooling means and extending across the width of said
compartment, said bafile extending substantially the en-
tire depth of said compartment, and being spaced from :
the back of said compartment to provide a passage for
air circulating within said compartment and over said
cooling means, a damper disposed within said passage
for controlling the circulation of air therethrough, means -
Tesponsive to the temperature of the suction line of said
refrigerating system for controlling the position of said
damper, and means disposed - between said responsive
line and in heat exchange rela-
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tion with said responsive means and said suction line to
minimize the tramsmission to said responsive means of
violent temperature drops in said suction line.

4. In a refrigerator having a cabinet providing a food
Storage compartment, a refrigerating system including
cooling means disposed in the upper portion of said
compartmeni and a compressor, a suction line conmnect-
Ing said cooling means and said compresscr, a portion
of said suction line being disposed outside said cabinet,
& baffie spaced from the bottom of said cooling means
and extending across the width of said compartment, said
baffle extending substantially the entire depth of said
compartment and being spaced from the back of said
compartment to provide a passage for air circulating
within said compartment and over said cocling means,
a demper disposed within said passage for controlling
the circulation of air therethrough, means responsive to
the temperature of the portion of said suction line dis-
posed ocutside said cabinet for controlling the position
of said demper, and means disposed between said respon-
sive means and szid suction line and in heat exchange
relation with said responsive means and said suction Lne
to minimize the trassmission to said responsive means
of violent temperature drops in szid suction line.

5. In a refrigerator having a cabinet providing a foo
storage compartment, a refrigerating system including
cooling means for said compartment and a compressor,
2 suction line connecting said cooling means and said
COmpressor, a portion of said suction line being dis-
possd outside said cabinet, means within said compart-
ment defining a passage for air circulating over said
cooling means and through said compartment, a damper
for controlling the fiow of air through said passage, a
bellows conrected to said damper to actuate said damper,
temperatire responsive means connected to said bellows,
and a fin disposed in heat exchange relation with said
porticn of said suction line disposed outside said cab-
inet, said temperature responsive means being disposed
in heat exchange relation with said fin, said tempera-
ture responsive means being responsive to the sucticn
line temperature to cause the bellows to actuate the
damper to control the flow of air through said passage,
said fin minimizing the transmission to said temperature
responsive means of violent temperature drops in said
suction line.

6. In a refrigerator having a cabinet providing a food
sterage compartment, a refrigerating system including
cooling means for said compariment and a compressor,
a suction line connecting said cocling means and said
compressor, a portion of said suction line being dispose-!
cutside said cabinet, means within said compartment
defining a passage for air circulating over said cooling
means and through said compariment, a damper for con-
trolling the flow of air through said passage, a bellows
connected to said damper to actuate said damper, tem-
perature responsive means connected to said bellows,
and a fin disposed in heat exchange relation with said
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hs line disposed outside said cab-
inet, said fin having a low thermal conductivity, said
temperature responsive means being disposed in heat
exchange relation with said fin, said temperature respon-
sive means being responsive to the suction line tempera-
ture to cause the bellows to actuate the damper to con-
trol the flow of air through said bassage, said fin mini-
mizing the transmission to said temperature responsive
means of vicleat temperature drops in said suction line.

7. In a refrigerator having a cabinet providing a food
sterage compartment, a refrigerating system including
cooling means for said compariment and gz compressor,
a suction line conuecting said cooling means and said
COmPressor, a portion of said suction line being disposed
cuiside said cabinet, means within said compartment
defining a passage for air circulating over said cooling
£ s and through said compartment, a damper for con-
troiling flow of air through said bassage, temperature
Tresponsive means connected to said damper to actuate
s.a:?c? damp: a fin disposed in heat exchange rela-

poriion of said suction

tion with said portion of said suction line disposed
cuteide said cabinet, said temperature responsive means

being disposed in heat exchange relation with said fin,
said temperature responsive means being responsive to
the suction line temperature to actuate the damper to
control the flow of ajr through said passage, said fin
minimizing the transmission to said temperature respon-
sive means of violent temperature drops in said suction
line.

8. In a refrigerator having a cabinet providing a food
Storage compartment, a refrigerating system including
cocling means for said ccmpartment and a compressor,
a suction lipe connecting said cooling means and said
COmPressor, a portion of said suction line being disposed
outside said cabinet, means within said compartment
lefining a passage for air circulating over saigd cocling
means and through said compartment, a damper for con.
trolling flow of air through said passage, temperature
Tesponsive means connected to said damper to actuate
said damper, and a fin disposed in heat exchange rela-
ticn with said porticn of said suction line disposed
nutside said cabinet, said fin having low thermal con-
ductivity, said temperature responsive means being dis-
posed in hest exchange relation with said fin, said tem-
perature responsive means being responsive tg the sugc-
tion line temperature to actuate the damper to control
the flow of air through said passage, said fin minimizing
the transmission to said temperature responsive means of
violent temperature drops in said suction lire,
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