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United States Patent Office 2,737,785 
Patiented Mar. 13, 1956 

2,737,785 
REFRGERATOREVAPORATOR 

Evans. T. Morton, Galesburg, Ill., assignor to Admiral 
Corporation, Chicago, Ill., a corporations of Delaware 

Application October 9, 1951, Serial No. 250,396 
10 Claims. (CI. 62-126) 

This invention pertains to household refrigerators, and 
more particularly to an improved... evaporator for a refrigerator. 
One of the problems met in the construction of house 

hold refrigerators is the severe decrease in heat transfer 
from the cold compartment to refrigerant caused by the 
formation of frost-on the refrigerant evaporator coils. 
Many attempts have been made to eliminate this prob 
lem. These have included control of refrigerant tem 
perature to keep it above the freezing point of water. 
This system makes a freezing compartment impossible. 

Fig. 10 is a schematic view of a refrigerator system 
including my improved evaporator and defroster. 

Briefly, my invention comprises an evaporator, for a 
household refrigerator, which evaporator is formed and 
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Still another expedient utilizes an ordinary type of house- i. 
hold refrigerator and provides for an automatic defrost 
ing cycle when the frost on the evaporator coils is-melted 
either by artificially heating the coils or by simply pre 
Venting further circulation of the refrigerant until the 
frost is all melted. These latter devices may operate on 
a time cycle (once every twenty-four hours or the like) or 
may be controlled by some device which senses the for 

30 

arranged to provide for more efficient defrosting, whether 
automatic or manually controlled, better evaporation and 
more complete separation of vapor and liquid in the 
return line to the compressor. The evaporator is ar 
ranged with a cold, shelf having no refrigerant tubes 
above it so that open trays may be placed on the shelf 
in close thermal contact therewith and no condensate 
or melted frost will be dropped into the trays during the 
defrosting phase. The refrigerant path is through a 
Series-parallel system of pipes conveniently making eight 
passes approximately half-way around the evaporator. 
Each pass may have three tubes. It will be appreciated, 
however, that there may be more or less than eight passes, 
and that each of the passes may include one or more 
tubes. The headers at the bottom of the evaporator for 
these tubes are formed with sumps for the collection of 
liquid refrigerant as it condenses in the pipe. A heating 
element is disposed in contact along these sumps, and to 
defrost, it heats the condensed refrigerant in the sump 
which evaporates and circulates through the tubes where 
it gives up its heat of vaporization, condenses and runs 
back to the Sumps, during this cycle acting as a true 
Secondary type of system and melting the frost. The 
accumulator for vaporized refrigerant is conveniently 
built into the top of the evaporator along with a header 
chamber in which the vapors are further separated from 
liquid, thus easing the load on the compressor unit. 

mation of a certain amount of frost. Both have certain 
inherent disadvantages well known in the art. 
My invention is concerned with the latter described 

expedient, and particularly with an evaporator for use in 
a refrigerator chest and especially adapted for artificial 
heating to melt the frost off the coils in response to a con 
trol device which may be one of the many well-known 
expedients, including a clock, a frost-sensing device or a 
manual control. By my invention I provide a quick act. 
ing defrosting device capable of quick removal of all 
frost from the evaporator such that frozen foods do not 
have an opportunity to thaw out. Space is provided, by 
the unique shape of my evaporator, for storage of open 
trays while defrosting without danger of condensate. or 
melted frost dropping into the tray. By its shape and 
arrangement, a more efficient accumulator and separator 
of refrigerant. vapors from liquid refrigerant is also pro 
vided. 
Many other benefits and advantages of my invention 

will become apparent from the following description and 
accompanying figures which form a part of this specifica 
tion. 

In the drawings: 
Fig. 1 is a perspective view from the rear of an evapo 

rator embodying my invention; 
Fig. 2 is a front elevational view of the evaporator; 
Fig. 3 is a top plan view thereof; 
Fig. 4 is a bottom plan view thereof... showing the 

heater element in place; 
Fig. 5 is a partial sectional view along line. 5-5 of 

Fig. 2; . . . 

Fig. 6 is a developed plan view of the evaporator show 
ing the paths offlow of the refrigerant. 

Fig. 7 is a sectional view along line 7-7 of Fig. 4; 
Fig. 8 is a partial sectional view along line 8-8 of 

Fig. 3; 
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More specifically, and with reference to the drawings, 
my evaporator comprises two sheets 16, and 1 of metal 
Stamped to shape and then spot or seam welded together 
by the usual process to form passageways for the re frigerant. 
As best shown in Fig. 6, the passages extend from an 

inlet 12 through a small manifolding passage 13 to a set 
of one or more parallel passageways or tubes 14 extend 
ing outwardly. It will be apparent from the other figures 
that the inlet 12 and first manifold 13 are on the top of 
the evaporator, and that the first tubes extend around one 
side to the bottom of the evaporaor where they empty 
into a first Sump manifold 15.. This manifold is quite 
large for a purpose to be made clear hereinafter. From 
this manifold, three more parallel tubes or passageways 
16 extend back up around the side of the evaporator in 
Spaced parallel relation to the first three tubes. 14 to 
another upper manifold 17. It will be noted (Fig. 1) 
that on the side and bottom of the evaporator, the pas 
sageways are formed only in the outer sheet 10 of the 
two sheets which make up the evaporator, while at the 
top the passageways are formed in the inner, sheet, 11. 
This formation preserves a flat surface both at the bottom 
and at the top horizontal surfaces on which open trays 
of water for ice cubes or with material to be frozen or 
preserved in a frozen state may be placed. 
From the upper manifold 17 another set of three tubes 

18 extends around the sides to the bottom of the evapo 
rator and joins a second sump manifold 15 exactly like 
the first. From thence a fourth group of three tubes 19 
extends back parallei to the first three sets. These latter 
tubes 19, however, go completely over the top of the 
evaporator and down the opposite side to a third sump 
manifold 15 similar to the first two. From here the sets 
of tubes 20 and 2i continue in a path back and forth 

70 Fig. 9 is a sectional view through: the heater element 
showing a means for increasing its heat transfer; and 

between sump manifolds 5 and an upper manifold 17 in 
the same manner as on the first described side. 
The final set of three tubes 22 extends into an accumu 

lator 23 formed in both sheets 10 and 11 of the evapora 
tor. This accumulator is in the form of a large tubehav 
ing: the tubes 22 coming into one end thereof. and a plu 
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rality of exit tubes 24, extending outward from the other 
end. The refrigerant, by the time it reaches this point, 
consists of a liquid and gas mixture. Due to the decrease 
in velocity, the liquid carried by the gas falls because of 
gravity. The small particles of liquid carried to this point 
by the gas refrigerant will collect on the walls of the 
accumulator 23 and will evaporate therefrom and be car. 
ried through the tubes 24 into the header chamber 25 which 
augments the action of the accumulator and further sepa 
rates the liquid from the gas refrigerant. In each of the 
accumulator and header chambers the velocity of the 
refrigerant is considerably reduced, and therefore, there 
is little or no entrainment of any liquid in the vapor as 
it passes through the chambers. From the header cham 
ber 25, the vapor returns to the compressor 40, Fig. 10, 
through an exit 26 via conduit 41. 

It will be noted (Figs. 1 and 2) that the evaporator 
in its front elevation is shaped in the form of two con 
tiguous four-sided figures, one of which is greater than 
the other in its vertical dimension. The lower surfaces 
are substantiallv flush with each other. There is, how 
ever, a step 28 formed between the upper surfaces. This 
whole formation is carried out by bending the evaporator 
from the blank or developed share shown in Fig. 6. The 
accumulator lies right on the rising part of the sten 2s, 
and the header chamber is above it on the higher of the 
upper Surfaces. It mav also be noted that the upper 
surface at both levels is flat and the tubes or nassageways 
are formed in the inner metal sheet 11. This provides. 
particularlv on the Tower of the two stepned surfaces, 
a convenient cold shelf for the freezing of ice cubes. 
sherbet or the like. in open travs with no refrigerant thes 
above the open travs from which condensate or frost 
could drio into the trav. The rearmost tube of the promin 
22 mav he formed in part in the outer sheet 10 to provide 
stops 29 for the tray. 

It will be obvious to those skilled in the art from the 
above description, that this evaporator is in the nature 
of a drv tvpe evaporator. This is almost complefelv. trie 
during the pumping cvcle of the compressor while the 
refrigerant is heing circulated. However, during the off 
cycle, considerable refrigerant condenses within the fibes 
and drains down into the sumt) manifolds 15. To facili 
tate this, the bottom tribes all slone slightly toward the 
Sumns, which alwavs have liquid therein. 

After the evanorator is bent to the shape shown in 
Fig. 2 from the flat blank. the bottom edges adjacent the 
Sumn manifolds 5 are ioined together by lateral braces 
30 (Fig. 1) spot welded or otherwise fastened to the 
edges. This helps to hold the evaporator in shape, as well 
as providing a convenient means for attaching an aux 
iliarv heater as will be described. 
The heater is in the form of a U-shaped element 32 

lying with each of its legs alongside two adjacent sump 
manifolds 15. It is held in intimate contact with these 
manifolds bw clio devices 33 (Fig. 7) fastened to the 
lateral straps 30 bv screws 34 or other convenient fastener. 
The heafer is preferahiv an electrical device connected to 
a suitahle source of electrical power thronoh a svstem of 
attomaticallv or manatv controlled switches, not shown. 
The effectiveness of the heater may be increased by in 
creasing the area of confact between the heater element 
32 and the sump manifolds 15. It is important therefore 
that these manifolds be formed with a fillet of a radius 
approximately that of the tube of the element 32. 
Another way of increasing the contact, as shown in 

Fig. 9, is to surround the element with a layer or two 
of crinkly aluminum foil 35 or the like before fastening 
it in place. When the heater then is fixed into place, the 
foil is crushed between the heater element 32 and the 
evaporator walls. This cushing causes a metal-to-metal 
contact over a greater area than would be present in the 
surfaces of the two units, and therefore increases the heat 
transfer between them. 

This heater is effective to hasten the defrosting process 
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tinue the current to the heater. 
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and may, as stated, be automatically or manually con 
trolled. It is also contemplated that an aluting compound 
of good heat transfer properties, such as metallic perma 
gum, be used to increase the heat transferring ability by 
placing a quantity around the heater element at the place 
where it contacts the sump. 

By a suitable system, the heater can be controlled so 
that it is turned on only when the compressor is not run 
ning. Such a system is well within the ability of those 
skilled in the art. At those times during the "off-cycle,' 
the liquid refrigerant drains into the sumps 5 which are 
normally full of liquid. When the heater is turned on, it 
causes this liquid to vaporize and further causes a circula 
tion of the warmed vapor throughout the evaporator, 
heating all the tubes quickly to a temperature above the 
freezing point of the frost, which quickly melts off and is 
caught in a drip tray as is well known in the art. Thus, 
by utilizing the sumps to collect the liquid where it can 
be heated easily and turned into a warmed vapor which 
circulates more easily, a much quicker defrosting is accom 
plished. Moreover, bv. having all of the liquid drain into 
the sumps and by utilizing the accumulator and header 
chamber, a vapor is returned to the sump almost entirely 
free of liquid. When heat is applied to the Sumps, each 
pair of which is connected to opposite or meeting ends 
of fhe evaporator, the liquid in all of the Sumps is vapor 
ized at approximately the same time. Therefore, it spreads 
outwardly and upwardly through the tubes where it gives 
up its lateral heat of vaporization to the tubes and the 
surrounding walls in such a manner that the frost is 
melted from the entire unit uniformlv throughout nearly 
all of the surfaces. The condensed refrigerant runs back 
into the sumps where it is again vaporized, and the process 
is continued until the rise in temperature of the unit is 
such that all of the frost has melted. Preferabv, a ther 
most at placed adiacent the unit at a point where the 
greatest frost accumulates, operates at this time to discon 

As previn islv stated, this 
action is of the true secondarv tvoe. The frnst on the 
tubes acts as the condenser for the Svstem, and the heater 
the material from which the heat is abstracted. It will 
also be noted that, during the regular refrigeration cvre, 
the evaporator acts as a dry evaporator with the onrtinns 
series parallel fed; whereas, during the defrosting cvcte 
without any change, the unit acts as a secondary refrig 
eration system. 

In Fig. 1 () have shown schematically a refrigeration 
Svstem in which my invention mav be used. In this case, 
there is provided a compressor 40 having one side con 
nected bv, a section tube 41 to the outlet 26 of the evapo 
rator. The high pressure side of the compressor dis 
charges to the condenser 42 which is connected by a catbil 
lary tube 43 to the inlet 12 of the evaporator. Current 
from the one side of the line 44 is applied to the com 
pressor motor and heater. The other side of the line 
goes to a switch 45 which may be controlled by a thermo 
stat 46 placed at the point where the most frost accumu 
lates. The thermostat may be of the usual bulb tvoe con 
nected by the tube 47 into the switch where the usual bel 
lows controls the movable switch blade. Normally, the 
thermostat 46 is sensitive only to a high temperature such 
as is obtained after the ice is melted from the evaporator. 
The switch 45 may be of the over center type provided 
with a control button 48 which, when depressed, causes 
a circuit to be made from the side 44 through the line 
49 heater element 32 back through line 50 to line 44. At 
this time, current is supplied to the heater and the defrost 
ing action takes place. 
When the temperature of the evaporator rises to the 

point where all of the ice has melted, which occurs very 
rapidly, the thermostat operates the switch 45 to throw 
it back to normal position where current passes from 
the side 44 of the line through the line 51 to the temper 
ature control Switch 52 and thence through the line 53 
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"to the: compressor motor and back:to the line:44, com 
pleting the circuit. 
The switch 52 is controlled by a thermostat including 

a bulb 55 and tube 56 placed at a point: where the tem 
perature will control, the temperature in the refrigerator 
commonly called a "cold control." 

It will be appreciated that my invention, is useful in 
other combinations than... that shown of which there are 
many known to the art. For instance, the push button 
or manual control may be replaced with a clock which 
will operate the switch at predetermined time intervals. 
In lieu of the clock, mechanism responsive to the number 
cycles of refrigeration may be used or one of the many 
types of frost feeling devices may be used operated by 
the door, or by other well known means." . . 
By the stepped form of the top. of the evaporator, a 

drip free.freezer shelf is provided, and a centrally located 
accumulator and header chamber formed in the evaporator 
itself becomes feasible: 

It will be: obvious to those:skilled in the art that the 
evaporator need not be formed in exactly the form. de 
scribed, but that the basic idea of causing the evaporation 
to act as a secondary type refrigeration system by collect 
ing a liquid refrigerant in a sump in an evaporator, and 
heating the liquid to cause it to vaporize and circulate the 
warm, vapor throughout the tubes, could be applied to 
many forms of evaporator. The only requisite for this 
action is the provision, in the evaporator of the Sump 
manifolds at the lowest part of the tube system to provide 
a supply of liquid, and aheater in heat transfer relation 
ship to the sumps, to heat the collected. liquid. The 
other improvements in the shape and formation of my 
evaporator are refinements thereto and are not essential 
to the functioning of the defrosting system. 

Having thus described my invention, I am aware that 
numerous and extensive departures may be made there 
from without departing from the spirit or scope of my 
invention. 

I claim: - 

1. An evaporator for a refrigerator comprising a series 
of refrigerant carrying tubes substantially enclosing a 
freezing compartment, the top of said compartment being 
of stepped formation, thereby providing a cold, drip free 
shelf for open trays on the lower step of the stepped for 
mation, and accumulator means to collect and return 
any liquid refrigerant to said tubes connected to at least 
one: of said tubes at its outlet, said accumulator means 
being formed at the rising part of said stepped formation. 

2: An evaporator for a refrigerator comprising a series 
of refrigerant carrying tubes substantially enclosing a 
freezing compartment, the top of said compartment being 
of stepped formation, thereby providing a cold, drip free 
shelf for open trays on the lower step of the stepped 
formation, accumulator means to separate liquid refrig 
erant from gaseous refrigerant and to collect and return 
liquid refrigerant to said tubes connected to at least one 
of said tubes at the outlet thereof, said accumulator means 
being formed at the rising part of said stepped formation, 
and header means formed on the upper part of said 
stepped formation being connected to said accumulator 
means by connecting tube means and operable to assist 
said accumulator in separating liquid refrigerant from gaseous refrigerant. 

3. An evaporator for a refrigerator comprising a series 
of refrigerant carrying tubes substantially enclosing a 
freezing compartment, the top of said compartment be 
ing of stepped formation, thereby providing a cold, drip 
free shelf for open trays on the lower step of the stepped 
formation, accumulator means to separate liquid refriger 
ant from gaseous refrigerant and to collect and return 
liquid refrigerant to said tubes connected to at least one 
of said tubes at the outlet thereof, said accumulator means being formed at the rising part of said stepped 
formation, and header means formed on the upper part 
of said stepped formation being connected to said accumu 

lator means by connecting tube means and operable to 
assist said: accumulator in... separating liquid refrigerant 
from gaseous refrigerant, said connecting tube means be 
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ing displaced from said outlet to prevent astraight through 
path for the refrigerant. 

4. An evaporator for a refrigerator comprising re 
frigerant tubes substantially enclosing a freezing compart 
ment, said tubes being connected together as a plurality of 
parallel connected groups of tubes, said groups being con 
nected in series through a plurality of manifolds, a first 
of said groups extending from an inlet manifold around 
said compartment to a first sump manifold on the bottom 
of said compartment, a second group extending from said 
sump manifold in parallel spaced relation back to the first 
upper manifold atop said compartment, a third group 
extending from said upper manifold to a second Sump 
nanifold on the bottom of said compartment, a fourth 
group extending from said second sump manifold com 
pletely around said, compartment to a third sump, mani 
fold adjacent said second sump: manifold, a fifth group of 
tubes extending from said third sump manifold to a second 
upper manifold, adjacent said first upper manifold, a 
sixth group of tubes. extending from said second upper 
manifold to a fourth sump manifold adjacent said first 
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sump; manifold and a seventh group of tubes, extending 
from said fourth sump manifold to an accumulator mani 
fold means, and outlet means from said accumulator 
means to conduct the refrigerant away from said evapo 
rato. 

5. An evaporator for a refrigerator comprising, refrig 
erant tubes substantially enclosing a freezing compart 
ment, said tubes being connected together as a plurality 
of parallel-connected groups: of tubes; said groups being 
connected in series through a plurality of manifolds, a first 
of said groups extending from an inlet manifold, around 
said compartment to a first sump manifold on the bottom 
of said: compartment, a second group extending from said 
sump manifold in parallel spaced relation back to the first 
upper manifold atop said compartment, a third group ex 
tending from said upper manifold to a second sump mani 
fold on the bottom of said compartment, a fourth group 
extending from said second sump manifold completely 
around, said compartment to a third sump manifold ad 
jacent said second. Sump manifold, a fifth group of tubes 
extending from said third sump manifold to a second upper 
manifold, adjacent said first upper manifold, a sixth group 
of tubes extending from said second upper manifold to a 
fourth sump manifold adjacent said first sump manifold 
and a seventh group of tubes extending from said fourth 
Sump manifold to an accumulator manifold means, and 
outlet means from said accumulator means to conduct 
the refrigerant away from said evaporator, and heater 
means in heat transferring relationship to said sump mani 
folds adapted to heat said manifolds intermittently and 
thereby cause defrosting of said evaporator. 

6. An evaporator for a refrigerator comprising sheet 
naeans substantially surrounding a freezing compartment, 
said sheet means having two opposite edges closely adja 
cent each other at the bottom of said compartment, brac 
ing means connected between said edges, tube means 
formed in said sheet means adapted to carry a refriger 
ant in a sinuous path throughout said sheet means, sump 
means formed in said sheet means adjacent said edges 
and connected to Said tube means, said sump means being 
adapted to collect liquid refrigerant from said tube means, 
heater means in heat transferring relationship to said sump 
means adapted to heat said liquid refrigerant intermit 
tently to cause it to evaporate and circulate in said tube 
means thereby defrosting said evaporator, and clamping 
means attached to said bracing means to hold said heater in place. 

7. An evaporator comprised of a heat conducting body 
having a substantially upper continuous horizontal sur 
face and integral vertically extending sides and lower hori 
Zontal surfaces extending inward from the sides with the 
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innermost edges in closely spaced relation to each other 
and with the portion adjacent the terminating part at 
a lower elevation than the remaining part, said evaporator 
being provided with refrigerant ducts distributed about 
the aforesaid surfaces including sumps adjacent the edges 
in said lower portions, ducts extending from said Sumps 
across the lower portion and up the vertical side and 
across the top toward each other, most of said ducts ter 
minating in headers at the upper surface near the medial 
portion. 

8. An evaporator comprised of a heat coil ducting body 
having upper continuous horizontal surfaces and inte 
gral vertically extending sides and lower horizontal Sur 
faces extending inward from the sides with the innermost 
edges in closely spaced relation to each other and with 
the portion adjacent the terminating part at a lower ele 
vation than the remaining part, said evaporator being pro 
vided with refrigerant ducts distributed about the afore 
said surfaces including sumps adjacent the edges in said 
lower portions, ducts extending from said Sumps across 
the lower portions and up the vertical side and across the 
top toward each other most of said ducts terminating in 
headers at the upper surfaces near the media portion, 
a liquid refrigerant in said evaporator in sufficient quan 
tity to maintain said sumps in a flooded condition and 
heater means secured in heat transfer relation to said 
sumps for heating and vaporizing the refrigerant in the 
Sumps, said evaporator arranged to condense said vapor 
ized refrigerant and conduct the liquid refrigerant back 
to said sumps the latent heat of vaporization causing the 
walls of the evaporator to be heated. 

9. An evaporator comprised of a heat conducting body 
having upper continuous horizontal surfaces and inte 
gral vertically extending sides and lower horizontal sur 
faces extending inward from the sides with the innermost 
edges in closely spaced relation to each other and with 
the portion adjacent the terminating part at a lower ele 
vation than the remaining part, said evaporator being pro 
vided with refrigerant ducts distributed about the afore 
said surfaces including sumps adjacent the edges in said 
lower portions, ducts extending from said sumps across 
the lower portion and up the vertical side and across the 
top toward each other, most of said ducts terminating 
in headers at the upper surface near the medial portion, a 
liquid refrigerant in said evaporator in sufficient quantity 
to maintain Said Sumps in a flooded conditions and heater 
means Secured in heat transfer relation to said sumps 
for heating and vaporizing the rerigerant in the sumps, 
said evaporator arranged to condense said vaporized re 
frigerant and conduct the liquid refrigerant back to said 
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8 
sumps, the latent heat of vaporization causing the walls 
of the evaporator to be heated, and thermostatic means 
in heat transfer relation to the evaporator to control the 
operation of said heater means. 

10. An evaporator for a refrigerator comprising refrig 
erant tubes substantially enclosing a rectangular freezing 
compartment being formed with top, side and bottom 
Sections, said tubes being connected together as a plu 
rality of parallel connected groups of tubes, said groups 
being connected in series through a plurality of manifolds, 
a first of said groups extending from an inlet manifold 
around said compartment to a first sump manfold on the 
bottom of said compartment, a second group extending 
from said surnp manifold in parallel spaced relation back 
to the first upper manifold atop said compartment, a third 
group extending from said upper manifold to a second 
sump manifold on the bottom of said compartment, a 
fourth group extending from said second sump manifold 
completely around said compartment to a third sump 
manifold adjacent said second sump manifold, a fifth 
group of tubes extending from said third Sump manifold 
to a second upper manifold, adjacent said first upper mani 
fold, a sixth group of tubes extending from said second 
upper manifold to a fourth sump manifold adjacent said 
first Sump manifold, and a seventh group of tubes extend 
ing from said fourth Sump manifold to an accumulator 
manifold means, said parallel groups of tubes being par 
allel to the longitudinal axis of said compartment on the 
top and bottom sections, and perpendicular to said axis on 
the side Sections of said compartment, and outlet means 
from said accumulator means to conduct the refrigerant 
away from said evaporator, 
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