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This invention relates to refrigerating apparatus and 
more particularly to the arrangement for defrosting the 
refrigerant evaporator of the cooling system thereof. 
One of the objects of my invention is to provide a new 

and improved method for the self defrosting of a refrig 
erator. 

Another object of my invention is to provide a new 
and improved method for defrosting the evaporator of a 
refrigerating system by increasing the pressure therein, 
causing liquid refrigerant during the period of said in 
creased pressure to flow to and through said evaporator 
to the motor-compressor unit, utilizing the motor-com 
pressor unit to evaporate said liquid refrigerant, and then 
conduct the latent heat of such evaporation by conduct 
ing the evaporated refrigerant to said evaporator. 

Another object of my invention is to provide a new 
and improved arrangement for automatically defrosting 
a refrigerating system for a refrigerator which includes 
utilizing inherent characteristics of the system without the 
aid of additional or extraneous heating elements. 
Another object of my invention is to provide a refrig 

erating system including a motor-compressor unit and a 
refrigerant evaporator with an unrestricted flow between 
the outlet of the evaporator and the motor-compressor 
unit and a by-pass conduit around the liquid supply means 
to the evaporator and to periodically operate the by-pass 
means either by a timer or counting mechanism to cause 
the motor-compressor unit to increase the pressure in 
the evaporator to drive some of the liquid therethrough 
and conduct same to the motor-compressor unit to evap 
orate said liquid refrigerant and conduct such evaporated 
refrigerant to said evaporator to rapidly defrost same. 
Another object of my invention is to provide a refrig 

erating System wherein the evaporator is constructed to 
retain some liquid refrigerant therein during normal 
operation of the refrigerating system and to make pro 
visions for increasing the pressure in the evaporator and 
equalizing the pressure throughout said system during 
periods when it is desired to defrost the evaporator so 
that the increased pressure and velocity of the refrigerant 
entering the evaporator will cause some liquid to flow 
from the outlet of the evaporator into the motor-com 
pressor unit housing where it is evaporated to further in 
crease the pressure and temperature in the system by the 
latent heat of evaporation to rapidly defrost the evap 
Orator. 
Another object of my invention is to provide a refrig 

erating system wherein liquid refrigerant during normal 
operation is stored in a refrigerant receiver or accumulator 
and during defrosting time such liquid refrigerant is de 
livered to the evaporator at an increased pressure so that 
Some liquid overflows the evaporator and is driven into 
the condensing element to be evaporated and the latent 
heat of evaporation is conducted to the evaporator to 
rapidly defrost same. 

It is another object of my invention to provide an 
improved arrangement for controlling the automatic de 
frosting period for defrosting the refrigerating system and 
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the restoration of normal operation upon completion of 
such defrosting period. 
Another object of my invention is to provide an im 

proved refrigerant evaporator wherein liquid refrigerant 
is stored in both an inlet accumulator and an outlet ac 
cumulator during the cooling operation of the evaporator 
to aid in the cooling function of the evaporator. 

Further objects and advantages of the present invention 
will be apparent from the following description, reference 
being had to the accompanying drawings, wherein pre 
ferred forms of the present invention are clearly shown. 

In the drawings: 
Fig. 1 is a front view of a refrigerator embodying 

features of my invention and showing a portion thereof 
broken away; 

Fig. 2 is a side view of the refrigerator shown in Fig. 1 
and showing a portion thereof broken away; 

Fig. 3 is a layout view of a portion of a refrigerant 
evaporator embodying features of my invention and show 
ing the evaporator in the flat before same is bent to form 
a box-like structure; 

Fig. 4 is a diagrammatic illustration of the refrigerating 
system embodying features of my invention with an iso 
metric illustration of the evaporator; 

Fig. 5 is a rear view of a portion of the evaporator 
shown in Fig. 4 and showing a modified system of control 
elements attached to the evaporator and embodying fea 
tures of my invention; 

Fig. 6 is a rear view of an evaporator showing a modi 
fied form of refrigerant receiving and storage passages 
and showing the latter in cross section; 

Fig. 7 is a further modified form of a refrigerant evap 
orator showing the refrigerant storage passage in cross 
section; 

Fig. 8 is a modified form of a refrigerant motor-com 
pressor unit embodying features of my invention; and 

Fig. 9 is a still further modified form of motor-com 
pressor unit embodying features of my invention. 

In accordance with my invention I provide an improved 
arrangement in a refrigerating system for rapidly de 
frosting the refrigerant evaporator thereof. My improved 
arrangement includes utilizing inherent characteristics of 
a refrigerating system to rapidly defrost the refrigerant 
evaporator thereof. The inherent characteristics of the 
System include utilizing the heat of the motor-compressor 
unit to evaporate liquid refrigerant which is conducted 
from the refrigerant evaporator into the motor-compressor 
casing where the liquid is conducted into thermal or 
actual contact with the motor-compressor unit and the 
casing which encloses said unit. This liquid refrigerant is 
conducted from the evaporator which is so designed as to 
retain all liquid refrigerant within the refrigerant flow 
passages including the accumulator thereof during normal 
operation of the refrigerating system and to conduct liquid 
refrigerant from the evaporator to the motor-compressor 
unit when the pressure in the evaporator is increased. 
Thus a change in velocity and pressure causes liquid re 
frigerant to be driven from the evaporator into the vapor 
return conduit which is connected to the interior of the 
motor-compressor casing. The increase in pressure and 
the increase in velocity takes place automatically by a 
timing or counting device which opens a by-pass around 
the refrigerant condenser and supply conduit to permit 
compressed gas to flow into the evaporator thus increas 
ing the pressure and temperature therein and increasing 
the velocity of the refrigerant passing therethrough. My 
invention also includes the provision of a receiver or ac 
cumulator at the outlet of the liquid supply means so 
that some liquid is retained in the receiver during normal 
operation and when the system is automatically placed 
in condition for defrost, this liquid retained in the receiver 
is circulated through the evaporator into the unrestricted 
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supply conduit 26. The conduit 26 is a capillary or 
small diameter tube which controls the flow of liquid 
refrigerant from the condenser to the accumulator 98 
to allow the proper amount of liquid to be delivered 
to the evaporator 22 and in so doing establishes a pres 
sure differential between the outlet of the compressor 
and the interior of the evaporator. Liquid refrigerant 
entering the accumulator 98 at substantially lower pres 
sure than that in the condenser will tend to fill the ac 
cumulator before passing into and through the conduit 
80 of the evaporator 22. As will be noted, the ac 
cumulator 98 is placed so that the inlet end thereof is 
much lower than the outlet end thereof so that some 
liquid will be retained therein during normal operation 
of the refrigerating system. When the system is orig 
inally charged, the amount of liquid is computed so that 
during normal operation a small amount of liquid re 
refrigerant will be retained in the accumulator 100 but 
below the inlet end of the vapor return conduit 28. 
Thus during normal operation only gaseous refrigerant 
flows from the outlet of accumulator 100 of the evapo 
rator 22. This gaseous refrigerant flows through the 
conduit 28 as previously described herein, which con 
duit is unrestricted so that the refrigerant is free to 
flow without any reduction of pressure throughout the 
flow from the evaporator to the motor-compressor unit, 

In view of the fact that the two accumulators 98 and 
i0 are in good thermal contact with the member 96, 
the same tend to aid in cooling food stored within the 
evaporator 22 in the same manner as the conduit 80. 
These two accumulators have some liquid therein and 
act to absorb heat through the member 96 to provide 
refrigeration at the rear portion of the evaporator 22. 
A thermostat 130 of the usual type may be used to 

control normal cycling of the refrigerating system. 
This thermostat includes bellows 132 which has con 
nected thereto a thermal bulb 134 which is placed in 
contact with the member 82 of evaporator 22. When 
the evaporator reaches a certain high temperature the 
pressure within the bellows 132 causes the snap acting 
thermostat 130 to close contacts 136 to initiate op 
eration of the motor-compressor unit 47. When the 
temperature of the evaporator reaches a certain low 
point the bellows 132 will contract and cause the snap 
acting thermostat to open contacts 136 and interrupt 
the circuit to the motor-compressor unit to cause the 
motor to stop operating. The circuit to the motor 
compressor unit is through line 140 which has contacts 
36 therein. 
In order to maintain operation of the refrigerating 

system herein described, I have arranged so that de 
frosting takes place so rapidly that frozen foods stored 
within the interior of the evaporator are not permitted 
to thaw before the defrosting cycle has been completed 
and the system has been restored to normal operation. 
This defrosting condition takes place strictly auto 
matically by the provision of a clock or timer which 
when once set for the hour of the day desired for op 
erating it will cause the system to go on defrost auto 
matically at the same hour each day so that the user of 
the refrigerator need not do anything in order to have 
automatic defrosting as the timing device takes care of 
initiating such defrosting cycle and a thermostat con 
trol is arranged to restore the system to normal opera 
tion when the temperature of the evaporator reaches a 
predetermined high value. The timing device as herein 
diagrammatically disclosed is a conventional type of 
clock 144 having an actuating arm 146 which at a cer 
tain time of the day engages contact carrying arm 148 
to cause movable contact 150 to engage contact 154. 
This contact carrying arm 148 is frictionally carried in 
a housing 56 so that when the actuating or striking 
arm 146 engages the contact carrying arm 148 the con 
tact carrying arm 148 will move the contact 150 in 
engagement with contact 154 to complete the circuit 
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6 
through wires 160, 162 and 163 which are connected 
across the line 140. The member 144 is connected 
across the line 140 by wires 165. 

Included in the circuit of wires 162 and 163 is a 
winding 168 which is part of a solenoid valve 170. 
The solenoid valve is connected in a by-pass Supply con 
duit 174 which is connected to the inlet of the accumu 
lator 98. This by-pass conduit 174 is of considerably 
larger diameter than the small diameter capillary sup 
ply conduit 26 and when the solenoid valve is moved 
to open position the refrigerant leaving the compressor 
will move directly into the inlet of accumulator 98 to 
by-pass the condenser conduit 52 and the capillary 
tube 26. 

Preferably the solenoid valve 170 is placed within 
the insulation 34 of the refrigerator and the valve proper 
thereof is located above the inlet to the accumulator 
98 so that in the event the valve should move to open 
position during a period when the motor-compressor 
unit is not in operation, no liquid refrigerant from the 
accumulator 98 will drain into the by-pass conduit 174. 
When the timer 144 causes contact 150 to engage con 

tact 154 a circuit is completed through the solenoid valve 
to cause such valve to open and when the motor-compres 
sor unit is operating, gaseous refrigerant leaving the com 
pressor flows through the by-pass conduit 174 into the liq 
uid containing accumulator 98. Since this refrigerant en 
ters the evaporator at an increased pressure over that 
which normally enters the evaporator through the 
small diameter tube 26 such increased pressure and 
change of velocity causes liquid refrigerant from the 
accumulator 98 to be forced through the evaporator 
conduit 80 into the accumulator 100 and causes liquid 
to overflow said accumulator and to enter the vapor 
return conduit 28 which conducts said liquid refrigerant 
to the outlet end 126 of conduit 28 into the cup-shaped 
portion 120 of the motor rotor 114. When this takes 
place the liquid refrigerant comes in thermal contact 
with the motor-compressor unit and is evaporated by 
the heat of said unit and the heat of the casing since 
some of the liquid entering the cup-shaped portion of 
the rotor is caused to move upwardly by "flash-off' 
and by rotation of the motor to move into contact with 
the heated casing 110. This causes the liquid refrig 
erant to evaporate before it enters the inlet 128 of the 
compressor 116. This evaporated refrigerant is then 
conducted to the evaporator where it is utilized to 
rapidly defrost the evaporator by giving up this latent 
heat of evaporation and due to this latent heat and the 
heat of condensation in the evaporator said evaporator 
is rapidly defrosted. This refrigerant which condenses 
by coming in contact with the cold walls of the evapo 
rator is again caused to overflow the accumulator 100 
and continue in its cycle back to the motor-compressor 
unit where it is again evaporated and this cycle is com 
pleted until the evaporator is defrosted and the tem 
perature of the evaporator reaches a predetermined 
high value. At this time a thermostatic control element 
180 which includes a thermal bulb 182, bellows 184 
and push-rod 186 interrupts the defrost cycle and re 
stores the refrigerating system to normal operation. 
When the temperature in the evaporator reaches a pre 
determined high value the bellows 184 expands causing 
the push-rod 186 to move into engagement with the 
contact carrying arm 148 to move the movable contact 
150 away from the contact 154 to interrupt the circuit 
through the winding 168 of solenoid valve 170 to thus 
close the by-pass conduit 174 and restore the refriger 
ating system to normal operation. 
Any suitable type of timing device or counting device 

may be utilized for controlling the operation of the 
solenoid valve 170. Any suitable device which will 
periodically close the circuit to the solenoid valve may 
be utilized for placing the system in condition for auto 
matic defrosting. Any of the well-known timing de 
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vices now in use may be suitable for such purpose. 
Also, any suitable device which would break the circuit 
through the solenoid valve upon a predetermined high 
temperature in the evaporator would be satisfactory 
for restoring the system to normal operation. If de 
sired, a counting device as disclosed in my co-pending 
application Serial No. 254,466 filed November 2, 1951, 
now Patent No. 2,708,348, granted May 17, 1955, may 
be used for such purpose. As to the thermostat 130, 
any of the well-known types now in use may be used 
for the normal control of the refrigerating systein. 

In Fig. 8 I have shown a modified form of motor 
compressor unit 268 which includes a casing 202, hav 
ing an inlet 204. Within the casing is a motor 206 
having a rotor 288 which carries a cup-shaped mem 
ber 219. Below the motor is positioned a compressor 
212 having an inlet 214. Refrigerant entering the cas 
ing 292 moves in the direction of the cup-shaped mern 
ber 210 and any liquid refrigerant so entering drops 
into said cup-shaped member and due to the rotation 
of the rotor such liquid is thrown upwardly into contact 
with the dome portion of casing 202 which causes evapo 
ration of said liquid due to the heat of the motor-com 
pressor unit including the heat of its casing. Thus only 
gaseous refrigerant enters the inlet 214. 

In Fig. 9 there is shown a motor-compressor unit 
220 having a casing 222 provided with an inlet 224 
which receives refrigerant from the evaporator of the 
refrigerating system. In the casing is shown a motor 
226 in the upper portion thereof and a compressor 227 
is positioned in the lower part of the casing and pro 
vided with an inlet 228 and an outlet 230. Refrig 
erant entering casing 222 comes in contact with baffle 
232 which causes any liquid refrigerant to flow into 
contact with the motor 226, compressor 227 and the 
inside casing walls to evaporate said liquid due to the 
heat of the motor and casing which receives heat from 
both the motor and the compressor. Thus only refrig 
erant gas enters the inlet 228. Under some conditions 
of operation the notor-compressor units of the type 
disclosed in figs. 8 and 9 may be used to certain ad 
Vantages. 

In Fig. 5 have shown a rear portion of the evapo 
rator 22 and a modified form of control system. This 
modified form of control system includes the timer 44 
and the thermostat 136. in this particular instance 
both thermost at and timer bellows are connected to the 
same thermal bulb 134 by conduit 24) and conduit 242. 
which is joined to conduit 249. This eliminates the 
thermal bulb 82 of thernostat 80. 

In Fig. 6 I have shown a rear view of the evaporator 
22 with both modified form of accumulators shown in 
cross section. in this particular arrangement the out 
let accumulator 256 may be provided with a perforated 
baffle 252 so that liquid refrigerant entering the ac 
cumulator 250 would not tend to splash into the inlet 
of vapor return conduit 28. In this modification an 
inlet accumulator 254 is provided with an inlet con 
nection 256 adjacent the upper portion of the accumu 
lator. In this embodiment liquid refrigerant entering 
the accumulator 254 during normal operation will tend 
to move towards the lower part of the accumulator 254 
until the accumulator is substantially filled. In this 
accumulator it will be noted that there is provided a 
conduit 260 which extends downwardly into the ac 
cumulator to a point adjacent the lowermost portion 
thereof. At the uppermost portion of the conduit 269 
is a small orifice 262 through which liquid refrigerant 
normally flows into the inlet of conduit S8 of the evap 
orator 22. This small orifice 262 is somewhat larger 
than the small diameter tube 26 so that at all times 
liquid refrigerant may pass through that orifice to prop 
erly permit the flow of liquid into evaporator 22. The 
orifice 262, however, is smaller than the internal di 
ameter of the tube 260 so that when the solenoid valve 
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170 is open any gaseous refrigerant which enters the 
accumulator 254 from the compressor unit will tend to 
increase the pressure within the accumulator 254 and 
force liquid from the lower portion of the accumulator 
into the inlet of the conduit 260 and force the liquid 
refrigerant out of the accumulator 254 during such de 
frost cycle. This takes place due to the increase in 
pressure entering the accumulator 254 at that time. 

In Fig. 7 I have shown a modified form of evapo 
rator wherein a single accumulator 279 is utilized. In 
this embodineit the coil of the evaporator 22 may be 
wound about its side walls the same as previously de 
scribed, however, the rear wall is provided with but a 
singie accumulator 270. In this embodiment the liquid 
enters the accumulator 270 through conduit 276 and 
leaves by outlet conduit 289 which is connected with 
the intake of the motor-compressor unit. In this par 
ticular embodiment of the invention the particular coils 
on the walls of the evaporator 22 are proportioned as 
to size so that during normal operation some liquid 
is contained in the accumulator 270 and a substantial 
amount of liquid is retained in the walls of the evapo 
rator during normal operation. Thus when the sole 
noid valve is open the gaseous refrigerant leaving the 
motor-compresser unit flows directly into the evapo 
rator and the increase in pressure therein and change 
of velocity tends to force the liquid through the evap 
orator into the accumulator thereof where it overflows 
and goes to the motor-compressor unit where it is evap 
crated arid returned to the evaporator to rapidly defrost 
the same as is done in connection with the evaporators 
shown in Figs, 4 and 6. 
From the foregoing it will be noted that I have provided 

a new arrangement for defrosting a refrigerant evaporator 
of a refrigerating system by conducting liquid refrigerant 
from the evaporator during the defrost period to the 
motor-compressor unit wherein it is evaporated and this 
latent heat of evaporation is utilized to increase the vapor 
pressure and temperature in the evaporator. This is 
caused by the sensible heat stored in the motor-compres 
sor unit and casing, which heat is generated by mechani 
cal friction and additional heat by electrical losses which 
are effective to evaporate the liquid which is returned to 
the motor-compressor unit and returned to the evaporator 
in the form of hot gases which are condensed in the 
evaporator and the latent heat of condensation provides 
for rapid defrosting of the evaporating element. This 
is accomplished by a single solenoid valve and an auto 
matic control therefor to initiate automatic or self de 
frosting and return the system to normal operation upon 
completion of the defrost cycle. It will further be noted 
that the flow of refrigerant from the outlet of the evap 
orator to the interior of the motor-compressor casing is 
unrestricted, thus denoting that the system is operated 
without any restrictions or other form of controls on the 
return flow portion of the refrigerating system and that 
a single solenoid valve controls the inlet flow to the 
evaporator during defrosting and that an inlet accumu 
lator is provided to provide for additional liquid to flow 
to the evaporator to aid in causing the overflow of liquid 
refrigerant from the evaporator so that same is con 
ducted to the motor-compressor unit to increase the pres 
sure and temperature in the evaporator to aid in ef 
fectively and rapidly defrosting the refrigerant evaporator. 
it wiil also be noted that a modified form of my in 
vention consists in proportioning the size of the refrigerant 
conduit forming the major portion of the refrigerant 
evaporator so that same is slightly larger than the con 
ventional conduit to aid in storing liquid refrigerant in 
the evaporator during the normal operation of the re 
frigerating system so that when the system is on defrost 
cycle such stored liquid is driven from the evaporator 
conduit into and out of the accumulator to the motor 
compressor unit for evaporation to increase the pressure 
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and temperature in the refrigerant evaporator for effecting 
rapid defrosting thereof. 
Although preferred and niodified forms have been ill 

lustrated, and described in detail, it will be apparent 
to those skilled in the art that various other modifica 
tions may be made therein without departing from the 
spirit of the invention or from the scope of the ap 
pended claim. 

I claim: 
Refrigerating apparatus comprising a cabinet having 

a chamber, a motor-compressor unit, an evaporator in 
said chamber, a condenser, a restrictor, conduit means 
connecting said unit, evaporator, condenser and restrictor 
in series circuit relation, said conduit means including 
an enlarged portion the inlet of which is connected to 
the outlet of the restrictor and the outlet thereof to the 
inlet of the evaporator, said enlarged portion being in 
heat eXchange relation with said evaporator in said cham 
ber, and a valve-controlled line by-passing said restrictor 
and communicating with the inlet end of said enlarged 
portion and being operable to interrupt normal flow of 
liquid through the restrictor and thence to the evaporator, 
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and to establish modified flow of vaporous refrigerant 
through said line to the inlet of said enlarged portion so 
that the stated flow of vaporous refrigerant through said 
line causes refrigerant liquid accumulated in said en 
larged portion during normal operation to flow therefrom 
through said evaporator and toward said motor-com 
pressor unit. 
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