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This invention relates to refrigerators or evap-
orators and more particularly to defrosting ar-
rangements for evaporaters.

‘In many household refrigerators, the evapora~
tor for cooling the food storage compartment is
exposed to the air within the compartment and
is operated at a temperature below the freezing
point of water. As a result the moisture in the
air within the storage compartment condenses
on the evaporater ahd collects thereon in the
form of frost. This layer of frost on the surface
of the evaporator has an insulating effect re-
ducing the efficiency of the evaporator in cool-
ing the food storage compartment. It is ac-
cordingly necessary to remove this frost from
time to time in order to prevent too serious a re-
duction in the operating efficiency of the refrig-
erating apparatus. In many cases, this defrost-
ing is accomplished manually by stopping op-
eration of the condensing unit &and placing trays
of warm water on the refrigerated surfaces of
the evaporator. Defrosting in this manner is
2 somewhat time-consuming and disagreeable
operation. By this invention a relatively uni-
form heating of the evaporator surface is ac-
complished and defrosting is achieved withiout
the necessity of using trays of warm ‘water and
the like, and the time required foi the comple-
tioni of the operation is materially reduced.

Accordingly, it is an object of this invention
to provide an improvéd arrangement for defrost-
ing a refrigerator évaporator., N

It is another object of this invertion to pro-
vide an improved dirdngement for defrosting a
refrigerator evaporator which maintains a sub-
stantially uniform temperature throug‘hout_‘ the
entire evaporaor during the defrosting opera-
tion.

It is & further object of this invention to pro-
vide an improved. griarigerment for defrosting a
refrigerator evaporator including an improved
arrangement for insuring éireulation of reéfrig-
erant in the samé diréction throvgh the evaporas
tor under both heating ang codling conditions to
brevent starving any pértion of the evaporator
of refrigerant. ) o

It is still another object of this invention to
provide an improved arrangement for discharg-
ing defrost water from the interior 6f sn evap-
orator structure during each defrost period.

It is stiil a further object of this invention to
provide an improved arrangement for insuring
a-complete defrosting of all surfaces of the evap=
orator,

‘It is- another object 6f this inverition: to pro-
vide - an improved -ar¥argément < f6F - Supplying
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‘ 2
heat to an evaporator for defrosting the evap-
orator. o

It is another object of this invention to pro-
vide an improved defrosting arrangement where-
by a greater amount of defrosting capacity is
supplied for surfaces on which the greater
amount -ef frost collects during normal opera-
tion.

It is another object of this invention to .pro-
vide an improved defrosting arrangement for
minimizing the effect 6f the thermal mass of
freezing trays and their conténts in retarding de-
frosting of the evaporator. ,

Further objects and advantages of this inven-
tion will become apparént as the following de-
scription proceeds and the features of novelty
which characterize this invention will be point-’
ed -out with particularity in the claims annexed
to and forming part of this specification.

In carrying out the objécts of this invention,
thefe i$ provided a wall structure including bot-
tom, rear, top and énd walls defining a frozen
food storage compairtment. Associated with this
wall stiucture is a fdooded evaporator having s
Header arranged near the top of thé vertical
wall and continuous sérpentine tubing connect-
ed at both ends to the Héader. One bortion of
the continuous serpentine tubing is secured to
the bottom wall of the evaporator and a sec-
ond portion in series therewith is sectured to the
back wall, two end walls and top wall of the evap-
orator wall structuré. The evaporator includes
two closely spaced parallel sections spaced along
the series circuit thereof, and a single heater is
clamped in heat exchange engagement with both
sections. for vaporizing liquid refrigerant and
effecting defrosting of the evaporator. Iquid
refrigerant is supplied from the header to the
first portion through a trap immediately pre-
ceding this first portion, and liquid refrigerant
from the condensing unit is injected into the
evaporator at the exit of the trap. Theé bottom
wall of the evaporator wall structure is provided
with depressions between adjacent widely spaced
parallél passes of the serpentine tubing and holes
are provided in the bottom of these troughs for
draining defrost water from the interior of ‘the
evaporator or frozen food compartment. The
passes' of tubing are more closely spaced ‘along
the bottom wall-of the evaporator, where the
greater amount of frost collects, than along the
other walls of the evaporator,

Por a better understanding of this . invention,
reference may be had to the accompanying
drawing in-which Fig. 1 is a side elevation view
of a po¥tion of ‘& réfrigérator incorporating an
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embodiment of this invention; Fig. 2 is an iso-
metric view of the evaporator, the walls upon
which the evaporator tubing is mounted being
shown in dotted lines for clarity; and Pig. 3 is
s sectional view taken along the line 3—3 of
Fig. 2.

Referring to the drawing, there is shown a re-
frigerator cabinet { including an outer wall 2
and a spaced inner wall or liner 3, the inner
wall 3 defining a food storage compartment 4.
The access opening of the food storage compart-
ment is closed by & door 5.

In order to ccol the food storage compartment
4, an evaporator € is mounted in the upper por-
tion of this compartment. The evaporator 6
includes a supporting wall structure inciuding a2
bottom horizontal wall 1, a rear. vertical wall 8,
a top wall § and two end walls {6 and if. The
wall structure defines a compartment {2 for the
storing of frozen foods and the like. A sloping
pafile 13 is provided in spaced relationship below
the evaporator §, so that air from the food storage
compartment § rises upwardly at the forward
portion thereof, flows mainly between the bottom
wall of the evaporator and the spaced baffle i3,
and then downwardly between the rear end of the
pafiie and the rear wall of the food storage com-
partment 4.

The evaporator § is of the flooded recirculating
type. The refrigerating portion of the evaporator
includes a header {4 which is positioned near the
top of the rear vertical wall §. The evaporator
includes continuous tubing 1% arranged in gener-
ally serpentine form and secured to the support-
ing wall structure. Cne end of the continuous
tubing i5 is connected at 16 to the header 14
at o point below the normal level of the liquid
refrigerant in the header. The other end {1 of
the continuous tubing {5 is connected in com-
munication with the interior of the header {4
above Yhe normal level of the liquid refrigerant
therein. By this arrangement, liquid refrigerant
flows from the header to the tubing {§ through
the connection at {§ and vaporized refrigerant is
discharged into the header at 7.

The continuous serpentine tubing {5 includes a
first portion I8 which is arranged in a generally
horizental plane and is secured to the lower sur-
face of the bottom wall 7 of the wall structure in
any suitable manner, as by brazing or welding.
The tubing further includes a second portion 19
which is arranged in series with the first portion
{8. This second portion, in the form illustrated,
extends in heat exchange engagement with the
rear wall 8, the end walls {9, i1, and the top wall
9 of the wall structure. The tubing of this second
portion {8 is secured to the exterior surface of
these walls in any suitable manner, as by brazing
or welding.

Liquid refrigerant is supplied from the header
to the first portion 18 of the continuous tubing
(5 through a vertical section 26. The tubing is
formed to provide a trap 2f af the bottom of the
vertical section 26 and immediately preceding
the beginning of the first portion 18 of the tubing.
The refrigerating system includes a condensing
unit (mot shown) and liquid refrigerant is sup-
plied from the condensing unit to the evaporator
through g capillary tube 22. The end 23 of the
capillary tube 22 extends into the tubing {5 at the
exit of the trap 21, that is, at the point where the
exit end of the trap 2{ joins the first pass of the
generally horizontal tubing portion {8 adjacent
the bottom wall 1. The end 23 is formed as an
injector to inject liquid refrigerant into the
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evaporator circuit in the direction of the normal
circulation of liquid refrigerant in the evaporator.

The evaporator § and the tubing {5 thereof are
exposed to the air within the food storage com-
partment 4 during operation of the refrigerator.
in order to maintain a sufficiently low tempera-
ture in the food storage compartment 4 and in
order to maintain a temperature within the com-
partment {2 sufficiently low for the preservation
of frozen foods, evaporators of this type are nor-
mally operated at a temperature substantially
below the freezing point of water. As a result,
moisture in the air within the food storage com-

partment condenses on the evaporator and col-

lects thereon as- frost, eventually forming a
blanket of such frost over the tubing and walls
of the evaporator. This frost acts as an insulat-
ing medium, reducing the cooling effect of the
evaporator and reducing the efficiency of the re-
frigerating system. I{ is desirable, therefore, to
remove this blanket of frost from time to time to
maintain the operation of the refrigerating sys-
tem at a reasongbly high efficiency. In accord-
ance with this invention, and arrangement is
provided whereby heat is supplied to the evapo-
rator for vaporizing refrigerant within the tubing
and for assisting in circulating refrigerant
through the tubing so that the vaporized refrig-
erant, as it recondenses, gives up heat to the
tubing for melting the frost therefrom. Specifi-
cally, we provide a defrosting arrangement in
which heat is supplied by a single heater to the
continuous tubing at two sections spaced along
the length of the tubing. In the form of the
invention illustrated, one of these sections is lo-
cated at the beginning of the first portion 18 of
the evaporator tubing and the other section is
located at the end of this first portion 8, or
stated otherwise, at the beginning of the second
portion i$ of the tubing.

Thus a single heater 24 is positioned in heat
exchange engagement with a first section 25 of
the tubing 15 which is located at the beginning
of the first, or horizontal, portion of the tubing,
and with a second section 2§ which is located at
the end of the portion 18, or, in other words, at
the beginning of the second portion 19 of the
tubing. The sections 25 and 26 are located in
closely spaced parallel relationship. The heater
24 may he any type of device suitable for supply-
ing heat to the tubing and to the liquid refrig-
erant therein; for example, it may be the
sheathed insulating type of heating element sold
under the trade-mark Calrod. Such heating ele-
menis include an electrical conducting element
27, a metal sheath 28 and an intermediate tightly
packed powdered insulating material 29,

The heater 28 is held in heat exchange rela-
tionship with the sections 25 and 26 of the tubing
15 by a clamp 33. This clamp is somewhat chan-
nel-shaped in cross section and may be secured
to the bottom wall 1 of the wall structure in
any suitable manner, for example by screws 3i
threaded into openings in the clamp 80. To pro-
vide a larger heat transfer surface contact be-
tween the heater 24 and the sections 25 and 26,
the wall of these tubing sections adjacent the
heater is deformed to provide a concave portion
or groove, as indicated at 32, conforming to the
circumference of the eylindrical heater 24. In
the form of the invention shown, one of the tub-
ing sections, namely the section 26, is secured
rigidly to the bottom wall T of the wall structure
in any suitable manner, as by brazing or welding,
as indicated at 33. The other tubing section 25
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is:free: of direct physieal attachment:to the wall
¥, but s Held in- heat  exchange: relationship; with
the-wall T by the:clamp 36, which not only presses
the heater 24 into firm heat exchange contact
with- the sections: 25 and 26 but- also presses. the
seetion 2§ into heat exchange contact with the
wall- 1.

During: normal operation; refrigerant: circu-
lates through the tubing: I5:of the evaporator in
the direction indicated by the arrows, liquid re-
frigerant-being supplied from the header through
the: vertical section 20 and vaporized refrigerant
returning to the header at the point IT. Va-
porized refrigerant is returned from the header
to the condensing unit through a suction line 34.
Under sueh normal operation, the: trap 21 assists
in maintaining a proper direction of circulation
of refrigerant, since it blocks flow of any vapor-
ized refrigerant upwardly in the vertical section
20. 'The direction of circulation of refrigerant
is further assisted, as mentioned above, by the
injecting arrangement, at 28, for liquid refrig-
erant from the condensing unit.

When it is desired to defrost the evaporator,
heat is simultaneously supplied by the single
heater 24 to the tubing 15 at the sections 25 and
28 which are spaced along the series eircuit of
the tubing. In the form illustrated, an electric
heating element is employed, and such a heating
element may be energized by supplying power
thereto in any suitable manner. It will be appre-
ciated, however, that, within the scope of this in-
verntion, any other type of heating device for sup-
plying heat to the evaporator in the arrange-
ment described could be employed. Liguid re-
frigerant vaporized by the heater at the section
2% circulates in the direction indicated by the ar-
rows through the first, or horizontal, portion 18
of the tubing, and the recondensation of the va-
porized refrigerant as it passes through this por-
tion of the tubing effects melting of the frost
from this portion of the evaporator. Such recon-
densation is substantially complete by the time
the refrigerant in its circuit reaches the section
26. Here heat is again supplied to the tubing
from the heater 24, effecting a second vaporiza-
tion of the liquid refrigerant. This vaporized re-
irigerant circulates through the second portion
{8 of the tubing which is arranged in contact
with:the end walls, the rear wall, and the top wall
and, in recondensing, effects melting of frost from
these areas of the evaporator structure. To as-
sist drainage of liquid refrigerant from the por-
tion of tubing secured to the top wall 9 of the
-evaporator wall struture, this top wall 9 is sloped
to the rear by a slight angle, for example in the
order of three degrees. During defrosting, va-
porized refrigerant condensing in. the tubing of
the top wall 9 of the evaporator wall structure
flows by gravity rearwardly and downwardly into
the header 4.

By this arrangement, a relatively uniform tem-
perature is maintained throughout the length of
the evaporator tubing during defrosting and a
complete defrosting of the entire evaporator sur-
face. is effected, the vaporized refrigerant cireu-
lating in heat exchange relationship with. all five
walls of the compartment 12. The disposition of
heater 24 in heat exchange relationship with two
sections spaced along the series circuit of the
continuous tubing 15 enables-the use of a smaller
size tubing and a smaller charge of refrigerant
in the system. It will be noted that the trap 21,
which. insures maintenance of the proper direc-
tion: of -circulation of-refrigerant during normal
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operation,. as. described above, also. effeets such
maintenance:of the.proper: direction: of circulation
of  refrigerant. during the: defrosting operation,
sinee: it blocks. flow up the- vertical section: 20' of
refrigerant: vaporized: in- section 25 by the heater
24.

The significance of the flooded recirculating
evaporator in the defrosting operation should: be
noted. In cases where a:series:system is.employed,
that is where the capillary tube is- conneected at
one end of the evaporator tubing and the header
at the other, it is possible for the heater to blow
the tubing dry. Under these circurnstances, con-
tinued application of heat by the heater could
burn out the heater or cause damage to-the evap=
orator' through local overheating. By our ar-
rangement employing a flooded recireulating
evaporator where both ends: of the evaporator
tubing are connected to-the header, a supply of
liquid refrigerant to the tubing in the region: of
the heater is assured, and the possibility of the
evaporator being blown dry with resultant dam-
age is minimized.

The tubing 1§ is-arranged on the wall struc-
ture with portions of the tubing in heat-exchange
relationship with each wall and in a manner to
insure complete defrosting of the wall structure.
Thus the tubing 18 includes sections: 35 and 36
in contact with the end walls 10 and i respec-
tively of the evaporator well structure for effect-
ing warming of these end walls and melting of
any frost which may form thereon. The see-
tions 35 and 36 are arranged in a particular
manner on the end walls and the passes of tub-
ing of the portion I8 on the bottom wall and
of the section 3T on the top wall are arranged
in a particular relationship with respect to the
end wall tubing to insure supply of heat to the
entire evaporator end well structure for defrost-
ing. Thus it will be noted that the section 35 is
Dositioned on the end wall {8 rear the bottom
thereof, this section 35 being connected to the
tubing portion 18 which in turn is arranged on
the bottom wall T of the evaporator wall struc-
ture. During the defresting operation, this sec-
tion 3% supplies an ample amount of heat to
the lower portion of the end wall 10. In order
to insure the supply of sufficient heat to the
upper portion of this end wall 10 for defrosting
thereof, the section 37 of tubing on the top wall
9 includes a pass 38 which extends adjacent and
generally parallel to the edge of the top well 9
at the junction of the top wall § and the end
wall 18, By this relationship of the position
in the section 35 and the position of the pass
38, supply of heat of the entire surface of the
end wall 10 is insured. Similarly, the section 36
is' positioned at the upper portion of the end
wall bf, the sections 35 and 36 being connected by
an upwardly inclined lemgth tubing 3% which is
secured in heat exchenge relationship with the
rear wall 8 of the evaporator wall structure,
During defrosting vaporized refrigerant con-
densing’ in: the section 36 supplies heat for in-
suring removal of defrost at lezst from: the upper
portion of the end wall 8. In order to insure
that the frost is also completely removed from
the lower portion of this end. wall I, one pass 40
of the tubing portion 18 on the bottom wall 1
extends adjacent and generally parallel to the
edge of this bottom wall T which joins with the
end well I{. The pass 40 insures supply of heat
to the lower portion of the-end wall {1 for effect-
ing removal of frost therefrom.

-- For. further .insuring - complete .removal. of
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frost during the defrosting operation, a front
pass 41 of the portion i8 of the tubing is ar-
ranged closely adjacent the front edge of the
bottom wall 1. A flange 42 of this bottom wall
-1 is rolled over the pass 41 to insure good heat
exchange relationship between the front edge
of the bottom wall of the evaporator wall struc-
ture and the tubing. It has bheen found that
where- the front pass of tubing is arranged a
substantial distance from the front edge, frost
does not completely melt from the area around
this front edge during the defrosting operation.
By the arrangement disclosed, such complete
melting of frost in this area is insured. Simi-
larly, the tubing portion 18 includes a front
pass 42a positioned. closely adjacent the front
edge of the top wall 9 of the evaporator wall
structure. The flange 43 of the edge of this top
wall structure 9 is rolled over the pass 82¢ to
insure good heat exchange contact therewith.
In this manner defrosting of the area at the
front edge of the top wall 8 is also insured. It
can be seen that by the arrangement described,
no section of the wzll structure is thermally re-
mote from the tubing and hence complete de-
frosting of the wall structure by the vaporized
refrigerant circulating through the evaporator
tubing is insured.

An additional feature of the defrosting ar-
rangement disclosed is that the spacing of the
tubing passes on the various walls of the evapo-
rator structure is varied so as to provide a closer
spacing and hence more passes of tubing in the
area where the maximum frost collects. In a
refrigerating arrangement of the type described,
most of the zir, as mentioned previously, rises
upwardly at the front portion of the food storage
compartment, circulates rearwardly between the
bottom wall T of the evaporator and the spaced
sloping bafle 13, and then passes downwardly
between the rear end of this bafile 13 and the
rear wall of the food storage compartment 4.
Accordingly, the maximum amount of frost col-
lects on the bottom wall of the evaporator, and
much smaller amounts on the remaining surfaces
of the evaporator which do not receive this large
amount of moist circulating air. In our de-
frosting arrangement, the perallel passes of the
tubing which form the tubing portion (8 are
positioned much more closely than the passes
of tubing which are arranged on the end walls,
rear wall and top wall of the evaporator. Ac-
cordingly, a greater amount of heat is supplied
to the bottom wall 7 and to the remaining walls
of the evaporator and, moreover, because of the,
closer spacing of the passes of tubing adjacent
this bottom wall, no portion of this bottom wall
is as remote from the tubing. as some portions
of the other walls are from the tubing secured
to these other walls. In this manner the maxi-
mum of defrosting capacity is supplied to the
area on which the maximum of frost collects.

During normal operation of the evaporator,
frost forms on the inner surfzce of the wall
structure as well as on the exterior surface there-
of. During the defrosting operation, this frost
melts and collects on the bottom wall of the
evaporator wall structure. In order to effect
discharge of this water from the interior of the
compartment 12, the bottom wall 7 is shaped to
provide a plurelity of troughs 44. These troughs
are formed between successive relatively widely
spaced parallel passes 4(, 45, 46, 47, 48, and 25
of the first, or horizontal, portion 8 of the tub-
ing, . A.plurality of spaced openings 49 are pro-
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vided at the bottom of the troughs 44 for dis-
charging water collecting therein to the exterior
of the evaporator wall structure where it may
flow onto the sloping bafle {3 and be directed
thereby toward the rear of the food storage com-~
partment for collection in any suifable recep-
tacle (not shown) or for discharge through a
drain opening in the bottom of the compartment
4 in a conventional manner,

The corrugated formation of the bottom wall
1 also contributes to the effective removal of frost
and further minimizes the melting of ice in freez-
ing trays which are supported on this bottom wall.
Thus, one or more freezing trays, one of which is
shown at 88, are supported on the bottom wall 1
and specifically on the top portions 51 of the cor-
rugated structure of this bottom wall. The suc-
cessive passes of the tubing portion 8 are ar-
ranged in heat exchange relationship with the
bottom wall 7 at these upwardly extending cor-
rugations 51, and hence the tubing is disposed
closely adjacent the bottom of the freezing trays
for facilitating freezing of ice therein. Con-
versely, the portions of the bottom wall structure
which are thermally more distant from the passes
of the tubing portion {8, that is the portions pro-
viding the troughs 44, do not come in contact with
the freezing trays. In this manner, the thermal
mass of the freezing tray and its contents is in-
effective for retarding flow of heat to the portions
of the bottom wall 7, that is, the troughs 44, which
are intermediate the successive passes of the tub-
ing portion §8. Therefore, flow of heat to these
portions of the bottom wall and defrosting there-
of is facilitated by the particular corrugated
structure disclosed.

The heater 24 is deenergized by any conven-
tional control device which is actuated by means
of a temperature responsive bulb 52. This bulb
59 is connected by a tube 53 to the control device
for deenergizing the heater 24 when a predeter-
mined maximum temperature, which insures
completion of defrosting, has been reached. The
pbulb 52 is mounted on the end wall 10 near the

5 bottom thereof by a clamp 54 which is riveted or

otherwise secured to the end wall 18. This bulb
52 is specifically located in a position where pres-
ence of liquid refrigerant is assured and where
heat from the heater 28 may reach this bulb by
conduction through the wall structure. Under
some conditions, for example where the refriger-
ator is located in an area where the ambient tem-
perature may be as low as 40° F., the running
time may be so short that liquid refrigerant does
not reach the top of the evaporator. During de-
frosting the vaporized refrigerant may condense
in the case of the refrigerating unit in preference
too the tubing of the evaporator. Accordingly,
if the bulb 52 were under such conditions posi-
tioned remote from the heater 24, and in a loca-
tion where presence of liguid refrigerant were
not assured, for example at the top of the evapo-
rator, heat might not reach the bulb through the
tubing in sufficient quantity to insure deenergiza-
tion of the heater 24.

The broad idea of a defrosting arrangement in
which heat is supplied to a continuous evaporator
tubing at two points spaced along the series cir-
cuit thereof is not our invention but is described
and claimed in the copending application of
Charles S. Grimshaw, Serial No. 261,165, filed
December 12, 1951, and assigned to the assignee
of the present invention. The structural ar-
rangement including the sloping bafile is not our
invention but is described and claimed in the co-
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‘vending application of Harold P. Harle, Serial No.
301,756, filed July 30, 1952 ang ‘assigned 4o the
Genersl ‘Elsctric ‘Coripany, :the @assighee of ‘the
present application,

‘While a specific ‘embodirmeént of this ‘invention
has been shown and described, it is not intended
that this invention be limited %o the particular
construction shown and -described and it is in-
tended, by the apbendedl claims to cover ‘all modi-
fleations within the spirit ang scope of $his in-
vention.

What we claim asnew snd desire to secure by
Lietters Patent of the United States is:

1. A flooded recirculating -8vapdrator compris-
ing a ‘header ‘and continuous tubing connedted
at’both ends to said header, said-tibing including
2 first portion and a second portionin series with
said first ‘portion, .one end of sqid tubing ‘being
connected to said header below the level of liquid
‘refrigerant therein for sipblying liguid refriger-
ant ‘to sald first portion, the other -end of sdid
tubing being connected to said header above the
level of liquid refrigerant thersin for conducting
vaporized refrigerarit from said second portion to
said header, and a single heater disposed in heat
exchange relationship with 'a section of said first
portion .of 5zid tubing near the beginning there-
of, said heater being further disposed in ‘heat-ex-
change relationship with 'a second section of said
tubing near the heginning of said second portion
of said tubing, whereby vaporization 6f Hquid re-
frigerant and defrosting of said evaporator ‘is
effected. )

2. In eombination with-a wall structure inelud-
ing bottom, rear, too and end walls'defining a food
storage -compartment, a flooded recirculating
evaporator comprising -a ‘header -and continuous
tubing connected at both ends to said Theader,
sald tubing ‘including a ‘first ‘portion secured to
said bottom wall and o second ‘portion in series
with said first portion and-secured to at least one
of the remaining walls of said wall ‘structure, one
end-of said tubing being connected to said header
below the level of liquid refrigerant therein for
supplying liquid refrigerant to said frst ‘portion,
the other end of said tubing being connected to
said header above the level of liquid refrigerant
therein Tor conducting vaporized refrigerant
from -said second portion to said header, and a
single heater disposed in heat exchange relation-
ship with a section of said first portion of said
tubing near the beginning thereof, -said heater
being further disposed in heat exchange rela-
tionship ‘with a second section of said tubing near
the beginning of said second portion -of said tuh-
ing, whereby vaporization of liquid refrigerant
and defrosting of said evaporator is effected.

3. ‘A flooded recirculating evaporator compris-
ing a header-and continuous tubing connected. at
both ends to said ‘header, said tubing including
a first portion and a second portion in series
with said first portion, one end of said fubing
being connected to said “header “below the level
of liquid refrigerant therein for supplying liquid
refrigerant to said first ‘portion, the other end of
said tubing being connected ‘to said header ahove
the level of liquid refrigerant therein ‘for con-
ducting ‘vaporized refrigerant from said second
portion to said ‘header, said first portion of said
tubing ‘including two closely -spaced parallel sec-
tions substantially at the beginning and end
respectively of said -first portion, and -4 single
heater disposed in heat -‘exchange -relationship
with ‘both -of said sections for vaporizing liquid
refrigerant to defrost said -evaporator,
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4. In ‘combination ‘with ‘a -wall ‘stfuctute it
¢luding bottom, rear, top and end weills ‘defining
a food storage compartment, g flooded recitcu~
lating evaporator comprising a header snd jcon-
tinuous ‘tubing connected at both ends. te said
header, said tubing including g first :portion 'se-
cured to said bottom wall and a second portion
in series ‘with said first portion and secured o
at least one of the remaining walls of ‘3aid wall
structure, one end of said tubing being connectéd
to said header below the Tevel 'of ligiig refrig~
erant therein for supplying liquid refrigerant 4o
said first portion, the other end of said tibing
being connected to said header above the level
of liquid refrigerant therein for conducting
vaporized refrigerant from said second ‘portion
to said header, said first portion of ‘said ‘Fubinig
ineluding two closely ‘spaced parallel sections
substantially at the beginning and end ‘respec-
tively of said first porticn, and a single heater dis-
posed in heat exchange relationship with both of
sald sections for vaporizing liquid refrigerant 4o
defrost said evaporator. )
. 5. In-combination with a wall structure-inélud-
ing boftom, rear, top and end walls ‘defining ‘a
food storage compartment, s flooded recirculating
evaporator comprising a header and continucus
tubing connected at both ends to saig ‘header,
said tubing including 4 first ‘portion ‘seciirsd +to
said bottom wall-and a second portion in series
with said first portion and secured to ‘the regr,
top and both end walls, one end ‘of Said tubing
being connected to said header below ‘the Tevel
of liquid refrigerant therein for supplying liouid
refrigerant to said first portion, the other end ‘of
said tubing being connected to said header:above
the level of liquid refrigerant ‘therein for ‘coii-
ducting vaporized refrigerant from -said second
vortion to said header, said first ‘portion of said
tubing including ‘two closely spaced parallel ‘sec-
tions substantially at the ‘beginning ahd end re-
spectively of said first ‘portion, and ‘a single
heater disposed in heat exchange . relationship
with both of said sections for vaporizing Tiquitd
refrigerant to defrost said evaporator. )

6. In combination with a wall structure inélud-
Ing hottom, rear, top ‘and end walls -defining
food storage compartment, a fHooded recirculat-
ing evaporator comprising s header and ‘contin~-
uous tubing connected at both ends ‘to ‘said
header, said tubing including a first portion se-
cured to said bottom wall and a second portion‘in
series with said first portion and secured to at
least one of the remaining walls of said wall
structure, one end 6f said tubing being connected
to said header below the level of liguid refrig-
erant therein for supplying liquid refrigerant to
sald first portion, the other end of said ‘tubing
being connected to said header above the level
of llguid refrigerant therein for conducting vapor-
ized refrigerant from said second portion to said
header, said first portion of said tubing including
two closely spaced parallel sections substantially
at the beginning and end respectively of said
first portion, said tubing further including a por-.
tion forming a trap immediately preceding said
first portion, and a single heater disposed in heat
exchange relationship with both of said sections
for vaporizing liquid refrigerant to defrost said
evaporator. . .

7. In combination with & wall structuré ‘in-

tluding bottom, rear, top and end walls defifiifig

a food storage compartment, a flooded Fecir-
culating evaporator comprising g header .and.
continuous tubing connected at both ends to sgid-
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header, said tubing including a first portion se-
cured to said bottom wall and a second portion
in series with said first portion and secured to ab
least one of the remaining walls of said wall
structure, said tubing including a vertical section
connected to said header below the level of liquid
refrigerant in said header for supplying liquid
refrigerant to said first portion, said second por-
tion being connected to said header above the
level of liquid refrigerant in said header for con-
ducting vaporized refrigerant from said second
portion to said header, said tubing being formed
to provide a trap between said vertical section
and said first portion, said first portion of said
tubing including two closely spaced parallel sec-
tions substantially at the beginning and end re-
spectively of said horizontal portion, and a single
heater disposed in heat exchange relationship
with both of said sections for vaporizing liquid
refrigerant to defrost said evaporator.

8. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
a food storage compartment, a flooded recircu-
lating evaporator comprising a header and con-
tinuous tubing connected at both ends to said
header, said tubing including a first portion se-
cured to said bottom wall and a second portion
in series with said first portion and secured to
at least one of the remaining walls of said wall
structure, said tubing including a vertical sec-
tion connected to said header below the level
of liquid refrigerant in said header for sup-
plying liquid refrigerant to said first portion,
said second portion being connected to said
header above the level of liquid refrigerant in
said header for conducting vaporized refrigerant
from said second portion to said header, said
tubing being formed to provide a trap between
said vertical section and said first portion, an
injector connected to said tubing at the exit end
of said trap at the point where said frap joins
said first portion of said tubing for injecting
liquid refrigerant into said evaporator in a di-
rection facilitating circulation of refrigerant in
said evaporator, said first portion of said tubing
including two closely spaced parallel sections
substantially at the beginnning and end respec-
tively of said first portion, and a single header
disposed in heat exchange relationship with both
of said sections for vaporizing liquid refrigerant
to defrost said evaporator.

- 9. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
a food storage compartment, a flooded recir-
culating evaporator comprising a header and
continuous tubing connected at hoth ends to said
header, said tubing including a first portion se-
cured to said bottom wall and a second portion
in series with said first portion and secured to
at least one of the remaining walls of said wall
structure, one end of said tubing being con-
nected to said header bhelow the level of liquid
refrigerant therein for supplying liguid refrig-
erant to said first portion, the other end of said
tubing being connected to said header above the
level of liquid refrigerant therein for condut-
ing vaporized refrigerant from said second por-
tion to said header, said first portion of said
tubing including two closely spaced parallel sec-
tions substantially at the beginning and end re-
spectively of said first portion, and a single
heater disposed in heat exchange relationship
with both of said sections for vaporizing liquid
refrigerant to defrost said evaporator, said first
portion further including & plurality of spaced
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12
parallel passes, said bottom wall being depressed
to provide a trough between successive ones of
said spaced parallel passes, said bottom wall
having openings therein in the bottom of said
troughs for draining defrost water from said
compartment.

10. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
a food storage compartment, a flooded recircu-
lating evaporator comprising a header and con-
tinuous tubing connected at both ends to said
header, said tubing including a first portion se-
cured to said bottom wall and a second portion
in series with said first portion and secured to at
least one of the remaining walls of said wall
structure, one end of said tubing being con-
nected to said header below the level of liquid
refrigerant therein for supplying liquid refrig-
erant to said first portion, and the other end of
said tubing being connected to said header above
the level of liquid refrigerant therein for con-
ducting vaporized refrigerant from said second
portion to said header, and said first portion of
said tubing including two closely spaced paraliel
sections substantially at the beginning and end
respectively of said first portion, a single heater
disposed in heat exchange relationship with both
of said sections for vaporizing liquid refrigerant
to defrost said evaporator, and a clamp secured
to said bottom wall for pressing said heater into
heat exchange relationship with both of said
sections.

11. In combination with a wall structure in-
cluding bottom, rear, top and end walls defin-
ing a food storage compariment, a flooded re-
circulating evaporator comprising a header and
continuous tubing connected at both ends to
said header, said tubing including g first portion
secured to said bottom wall and a second portion
in series with said first portion and secured to
at least one of the remaining walls of said wall
structure, one end of said tubing being con-
nected to said header below the level of liguid
refrigerant therein for supplying liquid refriger-
ant to said first portion, and the other end of said
tubing being connected to said header above the
level of liquid refrigerant therein for conducting
vaporized refrigerant from said second portion to
said header, said first portion of said tubing in-
cluding two closely spaced parallel sections sub-
stantially at the beginning and end respectively
of said first portion, one of said sections being
rigidly secured to said bottom wall, the other of
said sections being free of said bottom wall, a
single heater disposed in heat exchange rela-
tionship with both of said sections for vaporizing
liquid refrigerant to defrost said evaporator, and
a clamp secured to said bottom wall for pressing
said heater into heat exchange relationship with
poth of said sections and for pressing said other
of said sections into heat exchange relationship
with said bottom wall.

12. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
a food storage compartment, a flooded recirculat-
ing evaporator comprising a header and continu-
ous tubing connected at both ends to said header,
said tubing including @& Srst portion secured to
said bottom wall and a second portion in series
with said first portion and secured to the remain-
ing walls of said wall structure, one end of said
tubing being connected to said header below the
level of liquid refrigerant therein for supplying
liquid refrigerant to said first portion, the other
end of said tubing being connected to said header
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above the level of liquid refrigerant therein for
conducting vaporized refrigerant from said sec-
ond portion to said header, said first portion in-
cluding two closely spaced parallel sections sub-
stantially at the beginning and end respectively
of said first portion, and a single heater disposed
in heat exchange relationship with both of said
sections for vaporizing liquid refrigerant to de-
frost said evaporator, said wall structure includ-~
Ing a first flange ab the forward end of said bot-
tom wall and a second flange at the forward end
of said top wall, said first and second portions in-
cluding sections disposed adjacent said first and
second flanges respectively, said flanges being
rolled into heat exchange engagement with said
last-named sections to facilitate transfer of heat
to the top and bottom forward edges of said wall
structure for melting frost therefrom.

13. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining a
food storage compartment, s focoded recirculat-
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15. In combination with a wall structure in-
cluding hottom, vertical rear, top and end walls
defining a food storage compartment, a flocded
recirculating evaporator comprising a header and
continuous tubing connected at both ends to said
header, said header being disposed near the top
of said vertical rear wall; said tubing including a
first portion secured to said bottom wall and a
second portion in series with said first portion
and secured at least to said top wall, said first
bortion being connected to said header below the
level of liquid refrigerant therein for supplying -
liquid refrigerant to said first portion, said sec-
ond portion extending from the front toward the
rear of said top wall and being connected at its
end to said header, and a single heater in heat ex-
change relationship with a section of said first
portion of said tubing near the beginning there-
of and in heat exchange relationship with a sec-
ond section of said tubing near the beginning of

. said second portion of said tubing for vaporizing

ing evaporator comprising a header and continu-

ous tubing connected at both ends to said header,
said tubing including a first portion secured to
said bottom wall and a second portion secured to
said end walls and said top wall, said second por-
tion including a section secured to one of said end
walls at the lower portion thereof and a second
section secured to the other of said end walls st
the upper portion thereof, said second portion in-
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cluding tubing on said top wall extending ad-

jacent and generally parallel to the junction of
said top wall and said one of said end walls, said
first portion including tubing on said bottom wall
extending adjacent and generally parallel to the

35

Junction of said bottom wall and said other of .

said end walls, said first portion of said tubing
including two closely spaced parallel sections sub-
stantially at the beginning and end respectively of
said first portion, and a single heater disposed in
heat exchange relationship with both of said last-
named sections for vaporizing liquid refrigerant
to defrost said evaporator.

14, In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
a food storage compartment, a flooded evaporator
comprising a header and continuous tubing con-
nected at both ends to said header, said tubing
Including a first portion secured to said bottom
wall and a second portion in series with said first
bortion and secured to at least one of the remain-
ing walls of said wall structure, and a heater dis-
posed in heat exchange relationship with at least
a section of said tubing for vaporizing liquid re-
frigerant to defrost said evaporator, said bottom
wall being corrugated and being adapted to sup~
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port a freezing tray on the upwardly extending -

corrugations thereof, said first portion including
a plurality of spaced parallel passes of tubing,
said passes being secured in heat exchange rela-
tionship with said bottom wall at said upwardly
extending corrugations thereof whereby refrig-
eration is supplied through said passes for rapid
freezing of liquid in the tray, the downwardly ex-
tending corrugations being spaced from the
freezing tray for minimizing the effect of the
thermal mass of the freezing tray and its con-
tents in retarding melting of frost from the por=-
tions of said bottom wall intermediate said spaced
parallel passes of tubing,
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liquid refrigerant to defrost said evaporator, said -
top wall heing sloped downwardly. from front to
Tear whereby vaporized refrigerant condensing
in said second portion of said tubing drains
downwardly by gravity to said header.

16. In combination with a wall structure in-
cluding bottom, rear, top and end walls defining
& food storage compartment, a flooded recircu-
lating evaporator comprising a header and con-
tinuous tubing conunected at both ends to said
header, said tubing including a first portion com-
prising a plurality of passes secured to said bot-
tom wall and a second portion comprising a
plurality of passes in series with said frst por-
tion and secured to said rear, top and end walls,
one end of said tubing being connected to said
header below the level of liquid refrigerant there-
in for conducting liquid refrigerant to said first
portion, the other end of said tubing being con-
nected to said header above the level of liquid
refrigerant therein for conducting vaporized
refrigerant from said second portion to said
header, said bottom wall being normally subject
to a greater amount of air circulation in heat
exchange relationship therewith than said rear,
top and end walls whereby a greater amount of
frost forms on said bottom wall, and a single
heater disposed in heat exchange relationship
with a section of said tubing near the beginning
of said first. portion thereof and being further
disposed in heat exchange relationship with a
second section of said tubing near the beginning
of said second portion thereof for vaporizing
liquid refrigerant to defrost said evaporator, said
passes of tubing on said bottom wall being of
greater number and spaced more closely than
said passes of tubing on said rear wall, said end
walls, and said top wall whereby a greater
amount of heat for defrosting is automatically
supplied to the surface having the greater.
amount of frost thereon. : .

RALPH E. KING.
HARLEY H. BIXLER.
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