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8 Claims. (Cl. 62—126)

This invention relates generally to refrigerator evap-
orators, and more specifically to an improved type of evap-
orator for use in a refrigerator having a rapid defrost
system.

The object of this invention is to provide means in an
evaporator for efficiently removing defrost water.

Another object of this invention is to provide an evap-
orator in which food positioned within the evaporator
will be protected from any puddles of water which may
result when the accumulated frost upon the surface of the
evaporator is melted.

Another object of this invention is to provide an evap-
orator which may be heated to melt any frost accumulation
thereon, but which will reduce to a minimum the possi-
bility of thawing any frozen food placed within the
evaporator.

A feature of this invention is the use of bi-metallic
strips for the horizontal surface of an evaporator upon
which food may be placed for refrigeration.

Other objects and features of the invention will be ap-
parent upon a perusal of the following specification and
drawing of which:

Figure 1 is a top plan view of an evaporator com-
structed according to the invention;

Figure 2 is a side plan view of the evaporator shown in
Figure 1; and Figure 3 is a cross sectional view of part
of the evaporator shown in Figure 1 taken along the line
3—3.

The present embodiment is the preferred embodiment,
but it is to be understood that changes can be made in the
present embodiment by one skilled in the art without de-
parting from the spirit and scope of this invention.

For a description of the invention reference is made to
Figures 1 and 2. It is intended that the evaporator shown
generally as 5, is mounted within a refrigerator cabinet
having a cabinet door 3 pivotally mounted thereto. The
evaporator 5 is shown generally as L-shaped, and food may
be stored upon the horizontal portion of the evaporator
between one inner side wall of the cabinet 2 and the
vertical portion of the evaporator 5.

The vertical portion of the evaporator § comprises an
upper header 7 and a lower header 8. Mounted between
these headers are a number of vertical tubes 9, these
vertical tubes 9 are connected in parallel between the
headers 7 and 8. The header 7 has tubing 6 connected
thereto and it is intended that the tubing 6 is connected to
a conventional refrigerator compressor (not shown), so
that the tubing 6 forms the suction line for the evaporator
6. To the header 8 one end of tubing 11 is connected.

The horizontal portion of the evaporator 5 comprises
serpentine tubing 12. One end of the serpentine tubing
12 is connected to the other end of the tubing 11. The
other end of the serpentine tubing 12 is connected to
tubing 16. It is intended that the tubing 18 is connected
to the outlet side of a conventional refrigerator condenser
(not shown) with some conventional form of metering
means (not shown) interposed therebetween so that the
tubing 10 will form the liquid line for the evaporator 5.
To the upper surface of the serpentine tubing 12 a number
of parallel strips 13 are mounted, as can easily be seen in

Figures 1 and 2. These parallel strips 13 are placed in
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good thermal contact with the upper surface of the ser-
pentine coil 12, such as by welding thereto. The parallel
strips 13 are positioned only over the parallelly spaced
straight portions of the serpentine tubing 12, and not
over the bends or turns of the tubing 12 which serve to
interconnect adjacent parallel portions of the tubing 12.
As shown in Figures 1 and 2 the strips 13 are spaced
apart some small distance. This distance is not essential
to the invention, and the strips 13 may be mounted so
that the sides thereof abut each other.

For a detailed description of the parallel strips 13 refer-
ence is made to Figure 3. Bach of the paralle! strips 13
is a bi-metallic strip constructed of two metals, 14 and 15,
having different coefficients of expansion, bonded together.
Metals of good thermal conductivity are chosen and these |
metals 14 and 15 are so bonded together that the strips.
13 lie in a flat horizontal plane at the normal operating
temperature of a refrigerator evaporator. The metal
strips 14 and 15 are further so bonded together so that
the strips 13 are bowed along their longitudinal center
axis, the sides of the strips 13 bowing in a generally down-
ward direction, when the strips 13 are raised to some tem-
perature above the normal operating temperature of an
evaporator.

To describe the operation of the evaporator 5, reference
is made to Figures 1-3. When the evaporator 5 is con- .
nected, as described above, into a conventional refrigera-
tion circuit, metered refrigerant is fed through tubing 10,
through the serpentine tubing 12, through tubing 11, into
the header 8, through the tubing 9, into the header. 7,
and through the tubing 6. The refrigerant as it proceeds
through this path will absorb certain quantities of heat
from objects with which the various tubings are in thermal
contact, thereby lowering the temperature of those ob--
jects to a temperature normally below that required for
the freezing of water. Since the parallel strips 13 are in
good thermal contact with the tubing 12, the strips 13
will be cooled to the aforesaid temperature and will, as
described above, assume a horizontal flat shape. Thus
any food, frozen or otherwise, may be placed upon the
upper surface of the strips 13. Because of the flat shape
of the strips 13 any food placed thereon will be in good
thermal contact therewith, and the strips 13 will thereby
efficiently cool and maintain the food at the aforesaid tem- -
perature. Food may also be placed against the vertical
tubes 9, which tubes will aid in maintaining any food dis-
posed within the confines of the evaporator 5 at the afore-
said temperature.

Now as is well known in the art, frost will accumulate
upon the surface of an evaporator due to the admission
of warm, moist air to the interior of the refrigerator
cabinet through normal use of the refrigerator. Also, as
is well known in the art, periodic defrosting-of the evapo-
rator is required, and various systems for accomplishing
this are well known in the art. One of these effects
defrosting of the evaporator by reversing the flow of
refrigerant. within the system, thereby causing hot refrig-
erant to flow through the evaporator coils. This warm
refrigerant will heat the evaporator coils and the evapo-
rator coils will in turn heat any objects which are in good
thermal contact therewith. It is advantageous that the
evaporator surfaces upon which food is placed are heated
to remove the frost accumulations, but it is disadvan-
tageous that certain foods such as frozen foods be heated
by the hot refrigerant during the defrost cycle. It is fur-
ther disadvantageous to have puddles of defrost water
collect on the various surfaces of the evaporator. This
invention overcomes these disadvantages in a very effi-
cient manner. As the hot refrigerant flows through the
tubing 12 the bi-metallic strips 13 will be heated, and,
as previously described, these strips 13 will then be bowed -
along their longitudinal center axis in a general down-
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ward-direction. As can easily be seen, this will very sub-
stantially reduce the area of contact between.the upper
surface of the parallel strips 13 and the lower surface of
any food placed thereon. Because of this substantia] re-
duction in contact over the area of thermal contact. be-
tween the strips 13- and any food: in contact therewith.
any melting of frozen foods placed upon the strips 13
will: be reduced to a minimum during the defrost.cycle.
Further, when the accumulated frost upon the evaporator
surfaces is melted, the water produced thereby may easily
run off of the surface of the strips 13 into any conven-
tional- drip pan (not shown) positioned below the evapo-
rator 5. The inclined surfaces of the bowed strips 13 and
the edges thereof form excellent surfaces from. which
defrost water may drip. When defrosting is completed
and the refrigerant is again conducted through the vari-
ous-tubings to cool.the evaporator, the strips 13 will again
assume a flat horizontal position.

Another system of defrosting utilizes an electrical heat-
ing element.or wire 17 to melt the accumulated frost upon
the surface of the evaporator. As can beseen in-Figure 1,
the wire 17 is mounted in. good. thermal confact to the
underside. of the. strips 13 adjacent to and generally fol-
lowing the serpentine tubing 12. The ends of the wire 17
are connected to any well known power means (not
shown) for causing. the wire 17 to emit heat during the
defrost cycle of the. refrigerator. The strips 13 when
heated by the wire 17 will operate in a similar manner to
that described above when hot refrigerant was conducted
through the tubing 12. The heating wire 17 is not shown
in cooperation with the headers.7 and 8 or the tubing 9,
but. it can easily be seen that the wire 17 may be posi-
tioned to also melt any accumnlation of frost upon the
headers 7 and 8 and the tubing 9.

Having described the invention what is considered to
be new and.desired to be protected by Letters Patent is:

1. An evaporator for a refrigerator comprising hori-
zontally disposed shelf means for supporting and cooling
food placed thereon, tubing means mounted in thermal
contact to the underside of said shelf means, said tubing
means-operating to cool said shelf means when a cooling
agent is conducted therethrough and operating to heat
said shelf means when a heating agent is conducted there-
through, said shelf means comprising strip means oper-
able responsive to the operation of said tubing means
when a cooling agent is conducted therethrough to assume
a- substantially closed flat plane surface, and operable
responsive to the operation of said tubing means when a
heating agent is conducted therethrouvh to assume an
irregular surface comprxsmg a plurahty of parallelly
spaced apart- strips bowed in a generaﬂy downward di-
rection along the longitudinal axis of said stnps

2. An evaporator for a refrigerator comprising hori-
zontally disposed shelf means for supporting and cool-
ing. food- placed thereon, cooling means mounted in
thermal: contact to the underside of said shelf means
and operable: to- cool said shelf means, heating means
mounted - in- thermal contact to the underside of
said. shelf means and operable to heat said shelf
means, said’ shelf  means being formed to operate
responsive to the operation of said cooling means to
assume-a substantially closed flat plane surface and op-

erate responsive to the operation of said heating means.

tor assume an-irregular surface comprising a plurality of
parallelly spaced-apart strips bowed in a generally down-
ward direction along the longitudinal axes of said strips.

‘3. An evaporator as claimed in claim 2, said shelf
means comprising a plurality of bi-metallic strips disposed
side by side in a substantially horizontal plane, said bi-
metallic strips formed of two. metals having good thermal
conductivity. and having. different coefficients of expan-
sion, said bi-metallic strips bonded together in a substan-
tially horizontal. plane.

4. In an evaporator-as claimed in claim 2, said cooling -

means comprising a serpentine tubing having a plurality
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of straight sections interconnected by curved sections,

said straight sections. disposed. substantially. parallel to.

said longitudinal axis of said strips.

5. In an evaporator as claimed in claim 2, said heat-
ing means comprising a serpentine wire, said wire hav-
ing the property of emitting heat' when an electrical cur-
rent is passed therethrough.

6. An evaporator for operation in a refugelator com-

prising- a horizontal portion and a vertical portion,. said
vertical portion comprising tubing means for the conduc-
tion of a refrigerant therethrough,.said horizontal por-
tion comprising a serpentine tube consisting of a number
of straight parallel portions and' a. number of curved
portions, said curved portions serving to interconnect ad-
jacent ones.of said straight parallel portions, a number, of

bi-metallic strips, each of said-bi-metallic strips mounted.

on the upper surface of one of said straight parallel-por-

tions with the longitudinally center axis of each strip:

positioned longitudinally of said straight parallel portions
and in good thermal contact therewith, tubing, means
interconnecting said vertical portion and said horizontal
portion and providing an inlet to said evaporator at.one
end of said serpentire tube and providing an outlet from
said evaporator at one end of said vertical portion, said
bi-metallic strips comprising two dissimilar metals bonded
together so that when said serpentine tube is connected
to said refrigerator said bi-metallic strips assume a fiat
position .in one herizontal plane when said evaporator is
at a normal operating temperature, and so that said
bi-metallic strips assume a bowed position in a generally
downward direction along said center axis thereof when
said evaporator is at a temperature above said normal
operating temperature.

7. An evaporator for a refrigerator comprising a hori-
zontally disposed pertion, said horizontally disposed
portion comprising a serpentine tube connectable in said
refrigerator, said serpentine tube consisting of a number

of paralielly disposed straight sections and - a number of.

curved sections interconnecting adjacent ones of. said
straight sections, shelf means positicned on said serpentine
tube for supporting any food placed therecn, said.shelf
means comprising a number of strips, each cne of said
strips positioned with its longitudinal center axis directly
over one of. said straight sections, each of said strips.
formed of two dissimilar metals bonded together along
a horizontal plane, said dissimilar metals having different
coefficients of expansion, said dissimilar metals so bonded
together that each of said strips assumes a flai horizontal
position. when said evaporator is mounted within said
refrigerator operating at the normal operating tempera-
ture of said refrigerator, and further bonded together
so that each of said strips assumes a bowed position in a
generally downwardly direction along said center axis
of each of said strips when said evaporator is connected
within a refrigerator operating tc melt any accumulation
of frost within said refrigerator.

8. An evaporator for a refrigerator comprising hori-

zontally disposed shelf means for supporting and cooling -

food placed thereon, cooling means mounted in thermal

contact to the underside of said shelf means and operable.

to cool said shelf means, heating means mounted in
thermal contact tc the underside of said shelf means.and
operable- to heat said shelf means, said shelf means in-
cluding a plurality of strip elements, said plurality of strip
elements being formed of a material operable responsive
to thie operation of said cooling means to assume a sub-
stantially flat plane surface and operable responsive to
the operation of said heating means to.assume an irregular
surface of downwardly bowed strips.
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