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11 Claims.

The invention relates to refrigerators and it
has particular relation to -a defrosting device
and arrangement. '

The application constitutes a continuation in

5 Dpart of my co-pending application for Patent,
Serial No. 703,282, filed December 20, 1933.

One object of the invention is to provide an
improved defrosting device for refrigerators
which will effect defrosting in a very short pe-

10 riod of time and without causing any noticeable
increase in temperature of the storage compart-
ment of the refrigerator.

Another object of the invention Is to provide
a defrosting device and arrangement for re-

15 frigerators which is designed for particular use
in conjunction with sheet metal evaporators.

Another object of the invention is to provide
an improved sheet metal evaporator having a
heating element embodied therein for defrosting

20 the sides of the evaporator.

Other objects of the invention ‘will become ap-
parent from the following specification, the draw-
ing to which it relates, and from the claims here-
inafter set forth.

For a better understanding of the invention,
reference may be had to the drawing wherein: .

Figure 1 is an élevational view of a refrigerat-
ing system embodying an.evaporator and de-

frosting device constructed according to one form -

3¢ of the invention;

i PFig. 2 is a fragmentary view fllustrating a re-
frigerator cabinet having an evaporator and de-
frosting device therein, such as shown by Fig. 1;

Fig. 3 is a cross-sectional view on a larger
35 scale taken substantially along the line 3—3 of .

Figure 1;
Fig. 4 is a cross-sectional view taken substan-
tially along the line 4—4& of Fig. 1.
Referring to Figure 2, a refrigerator cablnet
40 is indicated at 10 and a depending evaporator in

the cabinet is indicated at 1. It will be under--

stood that & door is provided for the cabinet
and that the space ‘around the evaporator may
be employed for food storage purposes. In gen-
45 eral, the type of evaporator shown is of a conven-
tional design and is constructed of sheet metal
plates welded or otherwise secured. together.
Referring particularly to Figure 1, the evap-
orator comprises. two side walls 12 and 13, a

50 bottom wall 14, and a pair of partitions 15 and -

16. . The partitions and bottom wall, as shown
by Pigure 1, may serve as supports for ice trays,
indicated at (1. The side walls, bottom, and
partitions of the evaporator are constructed by
55 employing sheet metal plates 20 and 21, such as

(CL 62—1)

shown by. Figure 4, providing longitudinal re-
cesses in one or both plates, and then welding or
otherwise securing the plates together so that
the recesses provide refrigerant conducting pas-
sageways.  Various arrangements and designs
of passageways may be used for most efficiently
conducting the refrigerant around the sides and
through the partitions of the evaporator.:

.As shown in detail by Fig. 1, the refrigerant
may be conducted through a tube 22 leading from
a container 23, through a tube 28 to the pas-
sageways in the partition 16, "then from certain
of the passageways in the latter partition to the
partition 15 through a second tube 25, and then

similarly from the partition (5 to the bottom side i
- of the evaporator through a tube 26. As the

refrigerant enters the partitions and bottom wall,
it expands in the various passageways and cools.
Heat is absorbed from between the partitions
and from the storage compartment by the sides,
bottom, and side walls of the evaporator, there-
by resulting in a lowering of the temperature,
as will be readily understood. The refrigerant
flows upwardly through the side walls to what
may be termed headers 28 and 29 and then dis-
charges through a common connecting pipe 30,
which in turn is connected by means of & con-
duit 31 to the intake side of a refrigerant com-
pressor 32. The tank 23 for the refrigerant un-
der pressure is connected to a condenser 33 that
in turn is connected to the discharge side of the
compressor.

During operation of a refrigerator of this char-
acter, moisture from the air naturally condenses
on the sides and bottom of the evaporator and
this necessarily results in a lowering of the ef-
ficlency of operation. It is quite desirable there-
fore at times to defrost the evaporator so as to
cause removal of the frost. It is furthermore
desirable that the defrosting be effected without
involving long shut-downs-of the refrigerator; as
naturally the food storage compartments would
become undesirably warm if the refrigerating
unit were prevented from operating for too long
a period of time, The present invention is de-
signed to accomplish an effective defrosting of
the evaporator in a very short period of time
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and without increasing the temperature of the -

food storage compartment.

‘For accomplishing this result, an electric heat-
ing element, as shown st 36 in Pigure 1, is pro-
vided In each side wall of the evaporator and
this heating element may comprise a sheet of
insulating material having heating coils on op-
posite sides thereof and the coils themselves may




- of the evaporator.
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tain a fluld that suitably expands and contracts

be ‘covered with insulatlng material to prevent
possible short circuiting through the side walls

of the type employed in electric irons may be
used and it should be understood that it is de-
sirable that the insulating material covering the
coils should not be of such character or thick-
ness as to undesirably retard the passage of heat
therethrough to the metal plates of the-evapo-
It seems that mica, for example,
suitable insulating material for this purpose, as

it insulates the electric wires very effectively al- :

though it does not undesirably retard the pas-
sage of heat therethrough.
Each element is placed in a pocket 37 in the

side wall of the evaporator and this pocket may -

be formed by bulging out one or both sides of
the side wall of the evaporator, as indicated at
38 and 39. It should be understood that in pro-
viding this pocket, the metal plates that are to-
gether above and below the pocket, are separated
a substantial distance to form the pocket.

 In order to still provide for the flow of refrig-
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" the element could effect any rise in*temperature -
. 50

‘60

65

70

erant as it would flow in the absence of the
pocket, in which case the plates would be to-

gether, additional plates 40 and 41 are provided:

so as to form passageways on each side of the

pocket that join the passageways above and be- .

low the pocket. Figure 3 .illustrates how metal
plates. 40 and 41 may be- employed to form two
series of passageways extending around the pock-
et, and these metal plates may extend entirely
to the ends of the side walls and be sealed to
the end edges of the main evaporator plates. At
the upper and lower ends of the pocket, the

‘plates 40 and 41 may be brought together and

also be sealed to the main plates where the latter
begin to separate. The front end of the pocket
is.open for insertion and removal of the heating
element, but is adapted to be closed normally
by means of a cover plate 45 that may be secured
by screws or the like 46 to the edges of the

_plates.

" 'With the heating element in the pocket, it
will be appreciated that all heat from the ele-
ment must pass outwardly through surfaces of
the evaporator that normally become coated
with frost. ‘'Therefore, before any heat from

in the storage compartment outside of the evap-
orator, it must pass through the frost, and since

the frost will absorb heat rapidly, the heat from -
the element will almost entirely be absorbed by

the frost. It could not therefore result in rais-
ing the temperature of the food storage compart-
ment before at least melting the frost sufficiently
to cause the latter to slide off of the metal plates.

In the practice of the present invention, it is
intended that the heating elements-be manually

turned on, that is, that a manual switch be op-

erated to energize the heating elements, and that
simultaneously the compressor motor will be dis-
connected from the circuit if it is not already
disconnected. Then it is intended that as soon
as defrosting is essentially completed, the electrie

circuit through the heating elements will auto-
matically be interrupted approximately at the

same ‘time that the compressor ‘motor is again
placed in the circuit.

For accomplishing the automatic control bulbs ‘
-80 are- provided adjacent the heating unit and

_ these- bulbs are connected to conduits. 61 and

75

82 and the latter in turn is connected to a

sylphon bellows §3. It ‘will be understood that

the sylphon bellows, tubes and bulbs will con-

A heating element generally

is a-

Now, .

with variations in temperatures and therefore
that the bellows will contract as the tempera-

ture decreases and expand as the temperature

increases. The bellows in turn is connected to
an arm 85 that passes through an eye 86 which
at its other end is pivotally joined, as indicated
at 57, to a switch arm 58. Upper and lower sides
of the arm 55 are provided with spring elements
58 and 60 that have end portions 61 and 62
spaced from the sides of the arm 58. 'The switch

10

arm carries switch plates 65 and. 66 suitably in- .

sulated from the arm and these plates respect-’

ively are adapted to close the circuits through
the terminals 61 and 68 and the terminals 69
and 70. Closing of the circuit through the ter-
minals 67 and 68 completes a circuit through the
heating elements while closing of the circuit

through the terminals 69 and 70 completes a cir- -

cuit through the compressor motor..

Assuming. that the temperature of the refrlg-
erator. is low and the parts are substantially
as shown in Figure 1 with the circuit through
the heating elements completed it will be appar-
ent that as the defrosting proceeds, the frost

will slide off of the sides of the evaporator and

that the temperature of the refrigerant will in-
crease. Hence, the temperature of the fluid in
the bulbs 50 will increase, the bellows 53 will ex-
pand, and the arm 5% will pivot clockwise in the
eye 96 and as the spring §9 is-carried with the
arm 5%, its end 61 will cause the switch arm 58
to move downwardly so as to break the circuit
through the terminals 61 and 68 and to cause
the plate 66 to bridge across the terminals 69

15
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and 10, so as to complete the circuit through theé
motor. Normal operation of the unit then will -

occur until the temperature is lowered sufficient-
1y to cause the bellows 58 to contract and then
the arm 55 will pivot in the other direction and

spring element 60 will cause the arm 58 to rise.

and move the plate 66 away from the terminals
69 and 70. Normally it is intended that dur-
ing operation of the refrigerator, the plate 65 will
not rise sufficiently to bridge the terminals -67
and 68 and therefore the plate 66 will" al-
ternately close and open the motor circuit only.

For. effecting manual closing of the - circuit:

through the heating elements, a manual switch
element Tl may be provided that may have a cam

.element 15 thereon for moving the switch arm

§8 upwardly, so as to cause the plate 65 to con-

“tact the terminals 67 .and 68.° Then the circuit
»through the heating elements is completed, but

‘as soon as the bellows 53 expand sufficiently, the

arm 58 is forced downwardly to again effect -

completion of the motor circuit. Light, spring
pressed cam elements 72 and 183 may be pro-

40

50

55

vided adjacent the plates 66 and 66 respectively -

so as to hold the plates in position when moved
respectively into bridging relation to the con-
tacts.

the cam elements.

It will be understood that operation of the
manual control T/ is effected by turning the cam
element 15 through 180° to move plate 65 into
engagement with terminals 67 and 68 and, upon
this being done, the cam element is turned fur-
ther to bring it back to its original position-so
that it will not interfere with movement of the
arm 58 downwardly. The outer end of the ele-
ment 11 may have a knob for facilitating this
operation, as will be readily understood. '

“The wires to the heating element preferably

60

It will be understood that movement of
arm 58 will readily cause the plates to ride over

65
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" evaporator, and then it will slide downwardly off
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extend through the evaporator at the front end
thereof and adjacent the cover plate 45 for the
pocket, and preferably releasable terminals will
be employed so that the heating element may
be removed whenever necessary and a new one
substituted. The manual switch may be mount-
ed on the plate above the evaporator, which ordi-
narily is used as a mounting plate for the cold
control.” A door for covering the front of the
evaporator also may be used; as will be readily
understood. It may be mentioned that once the
cover plate 45 is in place, the pockets for the
heating elements are sealed against entry or exit
of air and’therefore moisture will be prevented
from- entering the pocket and heated air in the
pocket will be prevented irom escaping.

It appears that when the heating elements
are energized, only a matter of a few minutes
will be required to provide sufficient heat to effect
separation of the frost from the sides of the

of the evaporator. It is not necessary that the
frost be completely melted, but on’y that the
engagement of the frost with the metal plates be
loosened substantially to cause the frost to slide
off. Therefore, as a2 matter of fact, very little
heat is required to effect this removal of the frost
and none whatever would pass into the storage
compartment before the frost was removed. It
will be appreciated that the temperature of the
refrigerant in the evaporator would be rising as

the heating element became energized and that =

the temperature of the fluid in the bellows would
be incredsing. The design is such that practi-
cally as soon as defrosting is essentially com-
pleted, the refrigerator unit would be again
placed in operation and any heat remaining in
the pockets would be removed by the refrigerant
flowing through the evaporator.

An arrangement constructed according to the
invention would insure defrosting in a very short

" period of time and furthermore would insure

60
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maintenance of the low temperature of the stor-
age compartment. Manifestly, the evaporator
can be constructed without much additional ex-
pense and in the event either heating element

fails to function, a new one could be readily re-

placed without very much difficulty. - Moreover,
normal operation of the refrigerator would not
be varied unless one decided to defrost the re-
frigerator, in which case the -manual switch
would be operated and then, in a very short pe-
riod of time, the system again would be placed
under automatie, normal control B

While the pockets and heating elements are
shown as only extending over a limited area of
the sides of the evaporator, it will be understood
that larger pockets and heating elements may be
employed and that a similar pocket might be
also provided in the bottom wall of the evapo-
rator. , .

Although only onte form of the invention has
been described and illustrated in detail, it will

be apparent to those skilled in the art that vari- -

‘ous modifications may be made without depart-
ing from the scope of the appended claims
‘What is claimed is:
1. In combination, a compartment to be cooled

"a sheet metal, refrigerator evaporator in the .

compartment and comprising sheet metal plates
placed closely together and arranged to provide
refrigerant conducting passages between them,
and a heating element placed between portions
of the plates for defrosting the plate surfaces.
2. In combination, a compartment to be

3

- cooled, a refrigerator eira'porator in the com-

partment and comprising metal plates fastened
together in side by side relation, means for con-

ducting refrigerant between the plates, said -

plates having portions separated to provide a
pocket between them, means between the plates
for conducting the refrigerant around the pocket
and a heating element in the pocket for defrost-
ing the plates. -

3. In combination, a compartment to he
cooled, a refrigerator evaporator in the compart-
ment and comprising metal plates fastened to-
gether in side by side relation, means for con-

ducting refrigerant between the plates, said-

plates having portions separated to provide a
pocket between them, means between the plates
for conducting the refrigerant around the pocket,
a heating element in the pocket for defrosting
the plates, and means including the plates for
closing the pocket to air communication with
the compartment space around the evaporator. .
4, In combination, a compartment to be
cooled, a refrigerator evaporator in the com-
partment, a heating element for defrosting frost-

ing surfaces of the evaporator, and means ef-

fecting a complete enclosure of the heating ele-
ment by frosting surfaces of the evaporator dis-
posed closely around the element so that heat
from the element cannot escape except through
frosting surfaces -of the evaporator that are
closely adjacent thereto. )
5. In combination, a sheet metal evaporator
comprising metal plates sealed together and hav-
ing refrigerant conducting passages between
them so that the surfaces of the plates are cooled
by the evaporation of refrigerant passing through
the passages, means providing a closed pocket
adjacent to and substantially in the plane of the
plates, and an electric heating element in the
pocket.

6. In combination, a sheet metal evaporator
comprising metal plates disposed in side by side,
closely adjacent relation and having refrigerant

" conducting passages between them, means pro-
_viding a pocket hetween the plates which is closed"

to such passages, and an electric heating element
in such- pocket. -

7. In combination, a sheet metal evapora.tor
comprising metal plates disposed in side by side,
closely adjacent reiation and having refrigerant
conducting passages between them, means-pro-
viding a pocket between the plates which is closed
to such passages, and means for providing heat
in the interior of the pocket so as to defrost the
frosting surfaces of the plates.

8. In combination, a sheet metal eva.porator'

comprising metal plates disposed in side by side,
closely adjacent relation and having refrigerant
conducting passages between them, means pro-
viding a closed pocket between the plates and

which is also closed to such passages, and means

for heating the interior of the pocket.

9. In combination, a sheet metal evaporator
compr.sing metal plates disposed in side by side,
closely adjacént relation and having refrigerant
conducting passages between them, & third metal
plate between the first plates and providing a
pocket between the latter which is closed to such
passages, and means for heating the interior of
the pocket.

10. In combination, a sheet metal evaporator
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comprising metal plates disposed in side by side,”

closely adjacent relation and having refrigerant
conducting passages between them, means pro-
viding a pocket between the plates which is closed

75
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to such passages, an electrie heating element in
such pocket, and means providing an opening
in the pocket for insertion and removal of the
element but enabling closing of the pocket so as

- to seal the pocket to the atmosphere externally

of the pocket. .

11. In a refrigerator, the oomblnatlon of a
" cooling casing, an evaporator comprising refrig-
erant conducting loops arranged to cool said cas-
10 ing, and a defrosting device associated with said

9,095 014

loops; certain of said loops. being arranged closely-
around the casing, and the rest of said loops

being arranged parallel to the first loops and

spaced therefrom to form therewith a space for -

receiving the defrosting device, said device includ-
ing an elongated body, heating means positioned

5

in the body, and connections for supplying cur- -

rent to the heating means.

AUGUST H. STARK.
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