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The present invention relates to evaporators
for household refrigerators, and is particularly
concerned with evaporators which are adapted
to. be uniformly defrosted by the action of hest
applied by means of heaters.

One of the objects of the invention is.the pro-
vision.of an improved evaporator of the flooded
type which is more efficient than the continu-
ous tube type evaporator, especially at low am-
bient temperatures.

Another object of the invention is the provision
of. an improved evaporator for household refrig-
erators which is adapted to be defrosted uni-
formly by the application of heat by means of
electric heaters.

Another object of the invention is the pro-
vision of an improved defrosting evaporator for
“household refrigerators in which a maximum
amount of circulation of the hot refrigerant is
attained through the frosted conduits of the
evaporator, resulting in a rapid defrost before the
food which may be carried in the evaporator is
in any way affected by the application of heat.

Another object of ‘the invention is the pro-

vision of an improved defrosting evaporator for 2

household refrigerators which.is simple in con-
struction, which utilizes' a minimum amount of
metal in its construction, which may be manu-
factured . economically, and which is adapted to
meet all .of the requiremernts of such a refrig-
erator, being adapted to maintain a below-freez-
ing temperature above the shelf for freezing ice,
and approximately zero temperature in the lower
part of the evaporator for storing frozem food
and ice cream, and which is also adapted to cool
the rest of the storage space in a household re-
frigerator by means of the contact of the air with
the outside of the evaporator and by means of
convection currents suitably controlled by haf-
fles or shutters.

Other objects and advantages of the inven-
tion will be apparent from the following descrip-
tion and the accompanying drawings, in which
similar characters of reference indicate similar
parts throughout the several views.

Referring t0 the two sheets of drawings ac-
companying this - specification,

Fig, 1'is a top plan view of an evaporator emi-
bodying my invention;

Pig. 2 is a front elevational view;

Fig.: 3 is a side elevational view,
the right end of Fig. 2;

Fig. 4 is. a fragmentary oectlonal view, show-
ing -the mode of clamping an electric heater to
one of .the conduits; faken on the plane oi the

taken from

10

15

30

40

45

50

55

2

line 4-—& of Fig. 1, looking in the direction of
the arrows;

Fig. 5 is'a view in perspective, showing the tub-
ing arrangement of the evaporator shown in
Figs. 1-3;

Fig. 6 is another modification; :

Fig. 7 is a developed plan view of another mod-
ification, showing the bottom two -sides, and
shelf;

Fig. 8 is an elevational view of the rear panel
of the modification of Fig. 7, showing the header
or receiver for this type of evaporator.

Referring to Figs. 1-4, the present evaporator
preferably consists of a sheet metal casing, indi-
cated in its entirety by the numeral {§, and in-
cluding a flat side wall {{, a flat bottom {2, an-
other flat side wall 13, and the side walls being
integrally joined to the bottom by easy bends at
14, The two side walls are joined by a rectangu-~
lar sheet metal shelf {5, having a pair of de-
pending attaching flanges 16, which are riveted
or welded to the side walls {{ and (3, thus pro-
viding a shelf which is spaced from the top suf-
ficiently to leave room for ice trays, within which
ice is to be frozen upon the sheli.

The back of the casing (0 is closed by means
of a rectangular back panel 1§, having attaching
flanges {1 welded or riveted to the bofttom and
side walls, and completely closing the back.

The present evaporator may be supported by
means of a plurality of angle brackets 18 carried
by each of the four corners of the top, or it may
also be provided with rear wall angle brackets
19, projecting rearwardly from the bottom wall

12, as shown in Fig..-3. All of the brackets are

attached to the top and rear of the liner of the
domestic refrigerator to support the evaporator.

The rear wall of the evaporator is provided
with a curved substantially L-shaped receiver or
suction header 28, comprising a tubular member
of substantially larger diameter than any of the
other tubing. This relatively large tubular re-
ceiver comprises a longer leg 21, which slopes
diagonally downward along the back from the
suction tube 22; and it also includes a shorter
depending leg 23, which extends substantially
vertically on the back 18 of the evaporator, ter-
minating at the receiver outlet 24 and joined to
the other leg by an easy bend 25.

The L-shaped receiver or header enables the
use of large enough charge in the high side unit
system sc that under all ambient conditions there
is ample refrigerant in the header to defrost the
entire evaporator by application of heat to the
refrigerant. 'This head of refrigerant is main-
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tained in the vertical part of the header at all
times, and any further variations in the refrig-
erant in the header are contained in the upper
sloping horizontal portion of the header with-
out changing the liquid height in the header by
any great amount.

The refrigerant in the combined header and
receiver provides a pressure head which iz as-
sisted by bubbles in the sinuous tubing for stim-
ulating circulation of refrigerant both during re-
frigerating conditions and defrosting conditions.
Thus the present structure provides excellent cir-
culation of refrigerant during refrigeration which
results in uniform cooling of the entire evaporator
and which also has excellent circulation during
defrost, which results in the quick defrosting of
the entire evaporator.

The side walls and bottom of the shelf of the
evaporator are provided with suitable sinuous
coils of tubing; and the course of this tubing
on the said parts may be substantially as fol-
lows: Trom the depending outlet 24 of the re~
ceiver the tubing has a substantially 90 degree
easy bend at 26, extending forwardly, and a
straight tube 27 (Fig, 1), which extends forward
across the bottom of the evaporator bottom. In
some embodiments of the invention the easy bend
at 26 may take the form of a trap like that
shown at 1804 (Fig. 8), to increase resistance to
back flow in the evaporator. The tubing then
proceeds sinuously across the bottom from side
to side by means of the straight portions 28, 29,
30, 81, 32, joined by the easy bends 33, 34, 35,
36, successively, ending at the last horizontal
pass 32.

From the point 32 the tube proceeds to the
right side of the evaporator, where it is turned
upwardly at 33’ angd laterally at 34’, and passes
horizontally at 38, along the outside of the right
side wall.
the right side wall by means of easy bends 23§’,
diagonal portion 37, easy bend 38, diagonal por-
tion 38’, easy bend 39, and the diagonal portion
40.

The latter is bent downwardly at 41 and is

joined at 42 to the shelf tubing 43, which passes
through the side wall at 44 and is bent for-
wardly, and proceeds to the front of the evap-
crator along the bottom of the shelf by means
of the horizontal portion 45 (Fig. 1).

The shelf is then provided with sinuous coils,
which are formed by having an easy bend at
4§, a straight portion at 47, a U bend at 48, and
successive straight portions 48, 86, 5i, and 52

all joined by easy bends, indicated at 53, 54, 55, :

and terminating in a longitudinally extending
conduit at the rear of the shelf, the end of which
is indicated at 5% (IFig. 2), where it is hent
downwardly to extend to the bottom of the left
side by means of the portion 57.

The tube then proceeds forwardly along the
bottom of the left side at 58 and has the U bends
at 59 and 60 proceeding sinuously from the bot-
tom to the top of the left side, and ending in
a tube portion 61 at the top of the left side,
which extends backwardly to the back of the
evaporator and is bent around the corner and
provided with a horizontal portion 62 above the
receiver 28, and turned downwardly into and
communicating with the receiver at 63 in ad-
vance of the easy bend downward leg 23.

The inlet for refrigerant comprises a tube 64,
which extends into the bottom of the longer leg
21 of the receiver 20 adjacent it, but spaced
from the right end of the receiver, and prefer-

Thereafter it proceeds sinuously up *
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ably has an inwardly projecting portion 65, which
is laterally bent and directed away irom the
suction outlet 22.

The evaporator 22a¢ may have another inlet ior
a capillary tube at easy bend 34’ (Fig. 3).

The receiver 20 preferably has its ends spun
down to a smaller diameter, as indicated by
the tapering portion 66 and 6T at the two ends;
and the outlet has the suction tube 22 extending
into the receiver and turned upwardly at §$
inside to suck vapor or gas from the top of the
receiver, which may have liquid below the sue-
tion outlet end 69.

The course of the refrigerant through the evap-
orator is as follows: Liquid refrigerant comes
from the condenser through the pipe €4 and is
conducted into the receiver 28 in a direction
pointed away from the suction outlet 22 and is
deposited in the receiver, which may have a
predetermined amount of refrigerant in it in the
form of liquid and also bubbles and vapor. From
the outlet 24 of the receiver 28 the refrigerant
passes forwardly on the bottom and then sinu-
ously back and forth from left to right, leaving
the bottom at the right rear.

The refrigerant then goes sinuously up the
right side, terminating at the top rear right,
where it proceeds through the side wall to the
bottom of the shelf and forwardly on the bottom
of the shelf.

It then proceeds sinuously from left to right
across the shelf and toward the back, terminating
at the rear side, where it passes through the
left side wall 13. It proceeds downwardly on
the left side wall and forwardly along the bot-
tom of the left side wall, and thence sinuously
from front to back and upwardly on the left
side wall, terminating at the top rear of the left
side wall, where it is led back to the receiver
at 63,

The refrigerant in the form of vapor is pumped
off the receiver 20 by means of the suction tube
22. The receiver is secured to the rear wall by
means of a pair of partly circular sheet metal
clamps 70, 71, one near each end, these clamps
having attaching flanges which engage the rear
wall |8 and are riveted or soldered to it.

The present evaporator is preferably made of
sheet aluminum, which may be provided with
steel or aluminum tubing. The evaporator is
preferably provided with electric heating means,
indicated at 72 (Fig. 1, Fig. 3, Fig. 4), extending
along that portion of the tubing which is indi-
cated at 32 on the bottom of the evaporator at
the rearmost edge.

The electric heating element 72 is preferably
of the type including a tube 73 of aluminum, or
some other metal that does not corrode in con-
tact with aluminum, an electrical resistance wire
14, and a heat insulating and electrically insu-
lating filler 75 of a mineral nature, the heating
element 14 being sealed in the tube 73 and hav-
ing its terminals 76 and 77 projecting from the
opposite ends. :

A plurality of sheet metal clamps 78 are curved
to fit about the tube 32 and the heating element
tube 73 and provided with an atfaching flange
18, having a threaded bore {or receiving the screw
bolt 88 by means of which the heating element
is clamped to the bottom {2 and to the tube
32 in good heat conducting contact.

Thus the heating element 74 is arranged in
heat conducting relation with the bottom of the
evaporator casing and with a transversely ex-
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tending tube at the bottom of the casing, near
the rear end, tending to cause the refrigerant
to boil up from this tube into the tubing and
receiver on all other parts of the evaporator.

The large header or receiver permits the use of
a generous charge of Freon, which insures an
ample supply of Freon in the evaporator for de-
frosting and refrigeration purposes, even when
‘the unit is operating in low ambient temperature
and consequently on low percent running time,
under which conditions Freon absorption in the
oil is at a miximum.

The size of the depending portion of the head-
er, as compared with the tubing forming other
portions of the circuit, tends to cause a down-
ward circulation in the depending portion of the
‘header because the bubbles in this part of the
header occupy only a small space and leave a
definite head of liquid in the header, whereas
the tubing extending upward is so. small that
bubbles tend to fill it and diminish the weight of
liquid in the tubing. Therefore, there is a tend-
ency toward a downward circulation from the
depending end of the header.

The tendency is, therefore, to defrost the bot- .

tom as well as the sides and shelf; and the lo-
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cation of the header on the back and the heater -

near the back panel tends to defrost the back of
the evaporator.

Referring to Fig. 5, this is a diagrammadtic il-
lustration showing the course of the tubing over
‘the parts of the evaporafor.

Referring to Fig. 6, this type of evaporator is
the same, except that the tubing extends sinu-
ously from front to back on the bottom, instead
of from side to side. All of the rear bottom
loops preferably contact the rearmost straight
tube 32 in Fig. 6, which engages heater 72. De-
frosting of the bottom is thus aided by heat con-
dugction. ‘

Referring to Fig. 7, this shows a developed view
of a modification. In this evaporator 81 indi-
cates the bottom, 82 the right side, 83 the left
side, and &% the shelf. When these parts are
bent along the doft-dash lines 85, 86, and 87,
they form a box-like evaporator, the upper sides
of which may be provided with short unrefrig-
aerated sections 88 to enclose the ice tray shelf.
The back of the evaporator is shown at 89; and
it again has an L-shaped header or receiver 88
carried by the back, as shown in-Figs. 1 and 2,
and having a suction pipe 91 at the top.

The course of the tubing may be substantially
-as follows: There is a V-shaped formation of
tubing at 92 on the right side 82 and a plurality
of sinuous formations 93 and 34 extending from
front to back on the bottom 8i. The sinuous
formations are joined together at 95 and are
provided with a tube 98 which is joined to the
bottom of the header 99.

From the sinuous formations 94 the tubing
extends to a V-shaped tubing portion 97 on the
side 83, and thence to a sinuous formation . 98
-on the shelf 84.. There is a further sinuous for-
‘mation 89 on the shelf 84, these two sinuous for-

mations §8 and 99 connecting at 100 into aper--

tures 101 (Pig. 8) of the header. The end (02
‘of the V formation 82 is connected to the end
183 of the shelf tubing 99.

The connection at 96 to the bottom of the head-
‘er preferably takes the form of a trap {04; and
‘the inlet may be by means of a capillary tube at
485 just above the trap 104, directed into the
tubing 96.

This form of evaporator may be provided with

30
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an electric heater clamped to the tubing at {06
on the sinuous tubing 93, 84 on the bottom 81.
Heaters may also be located in the V-shaped
portion at 107 and 108, clamped to the tubing 92
and 87 on the sides 83 and 82.

In some embodiments of the invention some
of the heaters 107, 168 may be eliminated; and
the heaters {87, 188 may be placed in series with
each other. Any one, or two or all three heat-
ers 106, 107, 198, may be used to effect defrosting.

The gas trap 104 tends to cause a restriction
which causes circulation to start through the
evaporator circuits rather than back into the
header. The depending portion of the header is
so'large that it provides a definite head of lig-
uid, whereas the opposing upwardly extending
tubes are so small that they are filled with bub-
bles, which diminishes their head. Therefore,
circulation is downward from the header and
upward in the side tubes. ‘

It will thus be observed that I have invented
an improved form of defrosting evaporator which
is very compact and simple, and in which the
form of header is such as to cause downward
circulation out of the header and an upward ecir-
culation in the upwardly extending tubes. The
location of the header on the rear wall tends to
defrost the rear wall; and the heater on the rear
bottom wall tends to defrost the bottom and rear
panel, as well as the sides and the shelf.

Defrosting may be accomplished in such a short
time that frozen materials stored in the evapo-

_ rator will not be affected by the heated condi-

3

tion of the evaporator.

‘While I have illustrated a preferred embodi-
ment of my-invention, many modifications may
be made without departing from the spirit of the

. invention, and I do not wish to be limited to the
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precise details of construction set forth, but de-
sire to avail myself of all changes within the
scope of the appended claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States, is:

1. A defrosting evaporator for comprising a
metal casing having a bottom, two side walls,
and a rear wall, and a shelf, an angular header
of substantial size carried by the rear wall and
having a depending leg extending to a point ad-
jacent the bottom, a suction tuke extending into
the other end of said header and turned upward~
1y therein, an inlet tube extending into said
header and directed away from the suction tube
toward the other end of said header, and sinuous
coils extending from a point near the bend of
said angular header and sinuously down one of
the gsides, and sinuously from side to side of the
shelf, and sinuously down the other side of the
evaporator, and sinuously across the hottom of
the evaporator to the lower end of the depending
leg of said header, the said tubing also including
a straight section extending across the bottom
near the rear edge theresf, and an electric heat-
er clamped to said latter straight portion in heat
conducting contact with the tubing and bottom
of the evaporator.

2. An evaporator for household refrigerators
comprising, a sheet metal housing having a bot-
tom wall integrally connected to two upwardly
extending side walls, a shelf extending from side
wall to side wall and secured to the side walls, 2
rear wall secured to the side walls and to the
shelf and bottom wall, sinuous tubing secured

- to the bottom wall, to the shelf, and to the two

side walls of said housing and extending upwardly
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and downwardly on said side walls, and a com-
bined header and receiver carried by said rear
weall and comprising a large tubular member hav-
ing its ends closed but provided with & liguid out~
lte at its lower end and g vapor cutlet at its upper
end, said large fubular member having its-upper
end provided with a suction tube communicating
with said vapor outlet, said upper end being lo-
cated on the rear wall adjacent the upper edge
of the rear wall, said large tubular member hav-
ing an upper straight portion loccated akove the
shelf level and sloping downwardly across the
rear wall, and said large tubular member having
an casy bend portion extending downwardly to
its lower end above the hoftom wall level, sald
liquid outlet being connected to one end of the
hottom sinuous tubing, the other end of which
is connected to the lower end of one side wall
sinuous tubing, the upper end of which is con-
nected to one end of the shelf tubing, the other
end of which is connected to the other side wall
tubing at the lower end thereof, said latter side
wall tubing being connected with the upper side
of said header al a point spaced from said suc-
tion tube and an inlet tube communicating with
said header.

3. An evaporator for household refrigerators
comprising, a sheet metal housing having a bot-
tom wall integrally connected to two upwardly
extending side walls, a shelf extending from side
wall to side wall and secured to the side walls, a
rear wall secured to the side walls and to the
shelf and bottom wall, sinuous tubing secured to
the bottom wall, to the shelf, and to the two side
walls of said housing and exfending upwardly
and downwardly on said side walls, and a com-
kined header and receiver carried by said rear
wall and comprising a large tubular member hav-
ing its ends closed but provided with g liquid
outlet at its lower end and a vapor outley at its
upper end, said large tubular member having its
upper end provided with a suction tube com-
municating with said vapor outlet, said upper end
being located on the rear wall adjacent the upper
edge of the rear wall, said large tubular member
having an upper straight pertion located above
the shelf level and sloping downwardly across
the rear wall, and said large tubular member
having an easy hend portion extending down-

wardly to its lower end above the botiom wall .
level, said liguid outlet being connecied to one '

end of the bottom sinuous tubing, the other end
of which is connected to the lower end of one side
wall sinuous tubing, the upper end of which is
connscted to one end of the shelf tubking, the
other end of which is coninecied to the cther side
wall tubhing at the lower end thereof, said latter
side wall tubing being connected with the upper
side of said header at a point spaced from said
suction itube and an inlet tube communicating
with said header, said large tube being adapted
to retain a supply of refrigerant in its down-
werdly extending end portion and to receive ad-
ditional refrigerant in its upper siraight portion
with 2 minimum change of level, the head of
liguid in said large tube promoting downward
circulation through the bottom wall tubing, up-
ward through the side wall tubing and shelf tub-
ing to the top of the header.

4. An evaporator for household refrigerators
comprising, a sheet metal housing having a bot-
tom wall integrally connected to two upwardly
extending side walls, a shelf extending from side
wall to side wall and secured to the side walls, a.
rear wall secured to the side walls and to the
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8

shelf and bottom wall, sinuous ftubing secured
to the bottom wall, to the shelf, and to the two
side walls of said housing and extending up-
wardly and downwardly on said side walls, and
a combpined header and receiver carried by said
rear wall and comprising a large tubular member
having its ends closed but provided with a liquid
outlet at its lower end and & vapor outlet at its
upper end, said large tubular member having its
upper end provided with a suction tube com-~
municating with said vapor outlet, said upper end
being located on the rear wall adjacent the upper
edge of the rear wall, said large tubular member
having an upper straight portion located above
the shelf level and sloping downwardly across the
rear wall, and said large tubular member having
an easy bend portion extending downwardly to
its lower end above the bottom wall level, said
liguid outlet being eonnected to one end of the
bottom sinuous tubing, the other end of which is
connected to the lower end of one side wall
sinuous tubing, the upper end of which is con-
nected to one end of the shelf tubing, the other
end of which is connected to the other side wall
tubing at the lower end thereof, said latter side
wall tubing being connected with the upper side
of said header at a point spaced from said suc-
tionn tube and an inlet tube communicating with
said header, said large tube being adapted to re-
tain a supply of refrigerant in its downwardly
extending end portion and to receive additional
refrigerant in its upper straight portion with a
minimum change of level, the head of liquid in
said large tube promoting downward circulation
tharough the boittom wall tubing, upward through
the side wall tubing and sheif tubing to the top
of the header, said inlet tube having g nozzle-
shaped end extending into the header and directed
away from the suction tube toward said lower
liquid outlet.

5. An evaporator for household refrigerators
comprising, a sheet metal housing having a bot-
tom wall integrally connected to two upwardly
extending side walls, a shelf extending from side
wall to side wall and secured to the side walls, a
rear wall secured to the side walls and to the shelf
and botiom wall, sinuous tubing secured to the
bottom wall, to the shelf, and to the two side walls
of said bousing and extending upwardly and
downwardly on said side walls, and a combined
header and receiver carried by said rear wall
and comprising a large tubular member having
its ends closed but provided with a liquid outlet
at its lower end and a vapor outlet at its upper
end, said large tubular member having its upper
end provideg with a suction tube communicat-
ing with said vapor outlet, said upper end being
located on the rear wall adjacent the upper edge
of the rear wall, said large tubular member hav-
ing an upper straight portion located above the
shelf level and sloping downwardly across the
rear wail, and said large tubular member having
an easy bend portion extending downwardly to
its lower end above the bottom wall level, said
liquid outlet being connected to one end of the
bottom sinuous tubing, the other end of which is
connecied to the lower end of one side wall sinu-
ous tubing, the upper end of which is connected
to one end of the shelf tubing, the other end of
which is connected to the other side wall tubing
at the lower end thereof, said latter side wall
tubing being connectad with the upper side of
said header at a point spaced from said suction
tube and an inlef tube communicating with said
header, said large tube being adapted to retain
a supply of refrigerant in its downwardly ex-
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tending end portion and to receive additional re-
frigerant in its upper straight portion with a
minimum change of level, the head of liquid in
said large tube promoting downward circulation
through the bottom wall tubing, upward through
the side wall tubing and shelf tubing to the top
of the header, said liquid outlet communicating
with a depending portion forming a liguid trap
tending to resist flow in the reverse direction.
6. An evaporator for household refrigerators
comprising, a sheet metal housing having a bot-
tom wall integrally connected to two upwardly
extending side walls, a shelf extending from side
wall to side wall and secured to the side walls, a
rear wall secured to the side walls and to the
shelf and bottom wall, sinuous tubing secured to
the bottom wall, to the shelf, and to the two side
walls of said housing. and extending upwardly
and downwardly on said side walls, and a com-
bined header and receiver carried by said rear
wall and comprising a large tubular member
having its ends closed but provided with a liquid
outlet at its lower end and a vapor outlet at its
upper end, said large tubular member having
its upper end provided with a suction tube com-
municating with said vapor outlet, said upper end
being located on the rear wall adjacent the upper
edge of the rear wall, said large tubular member
having an upper straight portion located above
the shelf level and sloping downwardly across the
rear wall, and said large tubular member hav-
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ing an easy bend portion extending downwardly
to its lower end above the bottom wall level, said
liquid outlet being connected to one end of the
bottom sinuous tubing, the other end of which
is connected to the lower end of one side wall
sinuous tubing, the upper end of which is con-
nected to one end of the shelf tubing, the other
end of which is connected to the other side wall
tubing at the lower end thereof, said latter side
wall tubing being connected with the upper side
of said header at a point spaced from said suc-
tion tube and an inlet tube communicating with
said header, said bottom wall tubing being pro-
vided with an electric heater in heat engaging
relation with the bottom wall tubing, for heating
the refrigerant and evaporator, the heated re-
frigerant tending to move upward through the
side wall tubing to the shelf tubing and from
the shelf tubing through the other side wall
tubing to the header, to defrost the entire evapo-
rator. ‘
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