
| 

Aug. 2, 1955 T. W. DUNCAN 2,714,293 
DEFROSTING SYSTEMS FOR HOUSEHOLD REFRIGERATORS AND THE LIKE 

Filed Feb. 21, 1952 

INVENTOR. 
Thorzas W2/Zanz Azzcayz 

ées-3.2642 
CZŽorizzey 

  



United States Patent Office 2,714,293 
laterated Aug. 2, 1955 

2,714,293 
DEFROSTING SYSTEMS FOR HOUSEHOLD 

REFRiGERATORS AND THE LIKE 

Thomas W. Burca, Evansville, Ind., assignar to Seeger 
Refrigerator Coinpany, St. Paul, Minn., a corporation 
of Minnesota 

Application February 21, 1952, Serial No. 272,811 
7 Cairns. (C. 62-4) 

The present invention relates to defrosting systems for 
household refrigerators and the like, and is particularly 
concerned with defrosting systems which may be initiated 
manually, but which are terminated automatically. 
One of the objects of the invention is the provision 

of a semi-automatic control for defrosting refrigerators, 
in which a source of heat is arranged to defrost the evapo 
rator quickly when initiated manually, and in which the 
defrosting is terminated by the action of a thermostatic 
element which is controlled responsive to evaporator 
temperature. 

Another object of the invention is the provision of an 
improved defrosting system having an electric heater in 
which the user may start the defrosting operation at any 
time. 
Another object of the invention is the provision of an 

improved defrosting arrangement utilizing a heater, in 
which the heater is applied to the lower parts of refrig 
erator tubes, and in which the heat is initiated manually 
and terminated automatically when the evaporator reaches 
a predetermined temperature, the refrigerator boiling up 
through the tubes to a common receiver so that all parts 
of the evaporator are defrosted by the application of 
heat to one part. 

Other objects and advantages of the invention will be 
apparent from the following description and the accom 
panying drawings, in which similar characters of refer 
ence indicate similar parts throughout the several views. 

Referring to the single sheet of drawings accompanying 
the specification, 

Fig. 1 is a sectional view taken through the housing oi 
a defrost control switch, showing the parts of the switch 
in elevation; 

Fig. 2 is a wiring diagram for the System; 
Fig. 3 is a vertical sectional view, taken through the 

cabinet embodying the system, and showing the evapora 
tor, compressor, and condenser in elevation; 

Fig. 4 is a view in perspective of one form of evapora 
tor which may be employed. 

Referring to Fig. 3, the present defrosting System is 
shown in connection with a cabinet 3 having an outer 
shell 1 and a liner 12 provided with a door opening 
closed by a door 3. The door is provided with a suitable 
seal 14 and is also formed of an outer shell i5 and ail 
inner panei ió. The door and the cabinet walls are filled 
with a suitable insulation 7; and the motor compressor 
12 and condenser .9 may be disposed in a lower machine 
compartment 26. 
The machine compartment 2i} has an evaporation pai1 

21 for condensate, which is drained to the pan 2 from 
the drip pan 22 by means of a funnel 23 and conduit 24. 
The system includes a suitable evaporator 25, which may 
consist of a U-shaped sheet aluminum member 25 having 
a transverse shelf 27. 
One of the walls of the U-shaped member 26 has an 

aperture in which a cylindrical receiver 28 is located and 
connected with a suction tube 29. The shelf 27 has 
sinuous refrigerant tubes 30 welded to its lower side. 
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The sinuous tubes 30 extend across the shelf and continue 
sinuously at 32 down the left side of the evaporator and 
are connected to the U-shaped depending leg 36a, which 
has its other end connected to the receiver at 3. Sinuous 
tubes 30 have their other end connected to tubes 33 on 
bottom plate 26, which are connected to tubes 34. 
The sinuous tubes continue at 34 up the right side of 

the evaporator, communicating with the receiver at 35 so 
that both ends of the tubes are connected to the receiver. 
In the sinuous tubes 32 and 34 on the sides of the evapo 
rator the tubes are preferably downwardly sloping in 
stead of being parallel so that refrigerant tends to boil up 
through the tubes to the receiver on both sides when the 
lowermost refrigerant tubes 33 are heated. 
A heater 36 is attached to the U-shaped leg 37 by 

means of a clamp. 
Ali of the details of the evaporator may be substan 

tially as disclosed in the copending application of myself 
and Albert C. Rosencranz, Ser. No. 242,462, filed August 
18, 1951, now Patent No. 2,654,226. 
Referring to Fig. 2, this is a wiring diagram in which 

37 indicates the motor for the motor compressor, pref 
erably of the induction type, energized through the three 
conductors 38 by means of a motor start relay 39. The 
common line conductor 40 is connected by conductor 
4 to the resistance wire heater 42 in heater plate 36 and 
is also connected to the motor starting relay. 
The other line conductor 43 is connected to the motcr 

starting relay conductor 44 through the customary control 
ling thernostat 45 and the defroster control 46. The de 
frosting control includes a movable switch arm 47 and two 
fixed contacts 43 and 49. Contact 48 is connected by con 
ductor 58 to the movable contact arm 5; of the control 
thermostat, which has a fixed contact 52 connected to 
conductor 44. 
The fixed contact 49 of the defrost control is connected 

by conductor 53 to the other terminal of the heater. The 
therinostatic switch 45 is controlled by the usual bulb, 
which may be located on the evaporator 25 adjacent the 
shelf 27. The defrost control 46 is controlled by another 
buib, which may be located adjacent the heater 36, and 
which is connected by a tube 54 to a thermostatic bellows 
55. 

Referring to Fig. 1, this view shows the defrost control 
46 with the contacts already described. The defrost con 
trol includes an insulating base 56, which supports a hous 
ing 57 having aligned bores 58, 59 for slidably support 
ing an insulating plunger rod 60. 
The plunger rod 60 is urged upward in Fig. 1 by a heli 

cal compression spring 6i, which engages an annular 
shculder 62 on the plunger rod and is seated about a tubu 
lar formation at the bore 59 around the rod 60. The 
plunger 69 is connected by means of compression coil 
spring 63 to the movable contact 47. The compression 
coii Spring inlay be seated about a lug 64 on the plunger 
69 and about a similar projecting lug on the end of spring 
47. 
The Spring 63 provides the contact 47 with a snap ac 

tion. Plunger 68 has a stop shoulder 65 engaging an angu 
lar Stop member 66 in the housing. A similar shoulder 
67 is engaged by a keeper 63 on a lever 69, which is piv 
Ctally mounted at 7:3, but engaged by the bellows by means 
of a groove 71 and knife edge 72. Lever 69 is tensioned 
by coil springs 73, which has one end hooked to the lever 
at 74 and the other end secured to an adjustable screw 
bot 75. . 

The operation of the control of Fig. 1 is as follows: 
The plunger 63 is ordinarily in the position in which 
shoulder 65 engages stop 66. in this position the lug 64 
supporting spring 63 is above the contact 47, urging con 
tact 47 into engagement with contact 48 for refrigeration, 
as required by the thermostatic control 45. 
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The spring 73 urges the keeper 68 constantly toward the 
latching position of Fig. 15 but the lever 69 may be moved 
to unlatching position by expansion of the beliows 55 
when the defrosting bulb arrives at a suitable tennpera 

e. t When the user wishes to initiate defrosting, he has 
merely to press upon the end 76 of the plunger 60, mov 
ing the plunger against the spring 61 to the position shown 
in Fig. 1. 

g the plunger 60 moves downward, the lug 64 passes 
the line of dead centers between the base of the Spring 47 
the end of the spring 47, and the lug 64; and the spring 
63 causes the contact 47 to Snap upward, engaging the 
heater contact 49. As the plunger 69 is pushed down 
ward, it reaches the position of Fig. 1, where the keeper 
63 engages behind shoulders 67, holding the plunger in 
the heating position. 

This discoilnects f th 
reventing any operation of the 

E. heater E. E. electric wire 42 in the heater 36 heats 
the depending leg 36a, heating the refrigerant and causing 
it to boil upward through the tubes 32 and 34 on both sides 
and across the shelf until the hot refrigerant reaches the 
receiver 28. 
At this time all of the evaporator is heated by the re 

frigerant; and when the refrigerant has passed out of the 
tubes 33, the bottom of the evaporator arrives at a Suit 
able temperature to actuate the bellows 55. The bellows 
55 moves to the right in Fig. 1, moving the lever 69 count 
terclockwise on its pivot 79, and moving the keeper 68 
out of engagement with the shoulder 67. 
The spring 61 is stronger than the spring 63; and the 

plunger then moves upward against the compression or 
spring 63, and the spring 63 causes the contact 47 to Snap 
downward into the refrigeration position. 
Thus the evaporator is prevented from overheating by 

the bellows 55 and its bulb, even though for some reason 
it has not completely defrosted. The melting condensate 
drips into the drip pan 22, runs into the funnel 23 and con 
duit 24, and passes down to the evaporation pan 2. 
The air passing over the condense coils 9 and back 

wardly over the motor compressor 8 carries away the 
evaporating condensate, which is evaporated from the pan 
21 by heat from the condenser and motor compressor. 

It will thus be observed that I have invented an in 
proved defrosting System which may be initiated manually, 
but which is terminated automatically, and which will 
quickly defrost the entire evaporator and return the System 
to normal refrigeration conditions after the defrosting has 
been completed. 

while i have illustrated a preferred embodiment of my 
invention, many modifications may be made without de 
parting from the Spirit of the invention, and I do not wish 
to be limited to the precise details of construction Set 
forth, but desire to avail myself of all changes within the 
scope of the appended claims. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patent of the United 
States, is: 1. A refrigerating system, comprising an insulated cab 
inet, an evaporator located in said cabinet, a motor COIn 
pressor and a condenser outside said cabinet and connected 
to supply refrigerant to said evaporator, said evaporator 
comprising a metal housing having a pair of side Walls 
joined by a bottom Wall and provided with a shelf ex 
tending from side wall to side Wall, a rear wall closing the 
rear space between said side walls, a Suction header car 
ried by an upper part of one wall and having a suction tube 
extending into the header with the tube inlet adjacent the 
top of said header, sinuous tubing carried by the bottom of 
said shelf and extending sinuously down both side Walls 
and across the bottom of said bottom wall, the said sinuous 
tubing communicating with Said header at both of its ends, 
and an electric heater in heat exchange with said tubing at 
the lowermost part of said tubing for heating the refrig 

the motor compressor circuit at 48 
compressor, but energizes 
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erant contained in said tubing and causing it to boil up 
ward through one section of said tubing to said header and 
to circulate downward from said header toward said heater 
through the other section of said tubing, the circulation 
of heated refrigerant heating all parts of the tubing and 
evaporator to meit the frost from said evaporator. 

2. A refrigerating system, comprising an insulated cab 
inet, an evaporator located in Said cabinet, a motor Con 
pressor and a condenser outside said cabinet and connected 
to supply refrigerant to said evaporator, Said evaporator 
comprising a metal housing having a pair of side walls 
joined by a bottom wall and provided with a shelf extend 
ing from side wall to side wall, a rear wall closing the rear 
space between said side walls, a suction header carried by 
an upper part of one wall and having a Suction tube ex 
teriding into the header with the tube inlet adjacent the top 
of said header, sinuous tubing carried by the bottom of 
said shelf and extending sinuously down both side Walls 
and across the bottom of said bottom wall, the said sin 
uous tubing communicating with said header at both of its 
ends, and an electric heater in heat exchange with said 
tubing at the lowermost part of said tubing for heating the 
refrigerant contained in said tubing and causing it to boil 
upward through one section of said tubing to said header 
and to circulate downward from said header toward said 
heater through the other section of said tubing, the circu 
lation of heated refrigerant heating all parts of the tubing 
and evaporator to melt the frost from said evaporator, and 
switching means for disconnecting said motor compressor 
and for energizing said heater during the defrosting oper 
ation. 

3. A refrigerating system, comprising an insulated cabi 
net, an evaporator iocated in said cabinet, a nator com 
pressor and a condenser outside Said cabinet and con 
nected to supply refrigerant to said evaporator, Said 
evaporator coinprising a metal housing having a pair of 
side walls joined by a bottorn wall and provided with a 
shelf extending from side wall to side wall, a rear wall 
closing the rear space between Said side Wails, a Suction 
header carried by an upper part of one wall and having a 
Suction tube extending into the header with the tube iniet 
adjacent the top of said header, sinuous tubing carried 
by the bottom of Said shelf and extending sinuously down 
both side wails and across the bottom of said bottom Wail, 
the said sinuous tubing communicating with said header 
at both of its ends, and an electric heater in heat ex 
change with said tubing at the lowermost part of said 
tubing for heating the refrigerant contained in said tubing 
and causing it to boil lipward through one section of 
Said tubing to said header and to circulate downward 
from said header toward Said heater through the other 
section of said tubing, the circulation of heated refrigerant 
heating ail parts of the tubing and evaporator to melt the 
frost from said evaporator, and switching means for dis 
connecting said motor compressor and for energizing said 
heater during the defrosting operation, latching means for 
holding said switching means in the defrosting position, 
said switching means being spring biased away from the 
defrosting position and a thermostat adapted to unlatch 
said latching means, and having a bulb located to be re 
sponsive to the temperature of the coils adjacent said 
heater to cut of the defrosting operation when the coils 
have reached a predetermined temperature at which all 
frost is melted from the evaporator. 

4. A refrigerating system including an evaporator pro 
vided with a supply of refrigerant, said evaporator com 
prising a header and a single continuous length of tubing 
connected at both ends to said header and providing a 

O 
series circuit for refrigerant, said tubing including a first 
portion and a seceid portion in Series with said first 
portion, 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 for 
conducting vaporized refrigerant from Said Second por 

  



5 
tion to said header, and means for Supplying heat to said 
evaporator at the lowermost part of said tubing for de 
frosting Said evaporator, the heat Supplied to Said tubing 
being also effective for inducing the circuiation of re 
frigerant upward through said second portion of said 
continuous tubing to the header and downward through 
said first portion from said header toward the heating 

CalS. 

5. A refrigerating system including an evaporator pro 
vided with a suppiy of refrigerant, said evaporator cor 
prising a header and a single continuous length of tubing 
connected at both ends to said header and providing a 
series circuit for refrigerant, said tubing including a first 
portion and a second portion in series with said first por 
tion, 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 for conducting 
vaporized refrigerant from said second portion to said 
header, and means for supplying heat to said evaporator 
at the lowermost part of said tubing for defrosting said 
evaporator, the heat supplied to said tubing being also 
effective for inducing the circulation of refrigerant up 
ward through said second portion of said continuous tub 
ing to the header and downward through said first por 
tion from said header toward the heating means, said 
heating means comprising an electric heater clamped in 
heat exchange relation with the lowermost part of said 
tubing for causing refrigerant to boil upward away from 
said heater and to draw further refrigerant downward 
toward said heater to be circulated throughout said con 
tinuous tubing. 

6. A refrigerating System including an evaporator pro 
vided with a supply of refrigerant, said evaporator com 
prising a header and a single continuous length of tubing 
connected at both ends to said header and providing a 
series circuit for refrigerant, said tubing including a first 
portion and a second portion in series with said first por 
tion, one end of said tubing being connected to said header 
below the level of liquid refrigerant therein for supply 
ing liquid refrigerant to said first portion, the other end 
of said tubing being connected to said header for con 
ducting vaporized refrigerant from Said second portion 
to said header, and means for Supplying heat to said 
evaporator at the lowermost part of said tubing for do 
frosting said evaporator, the heat Supplied to said tubing 
being also effective for inducing the circulation of re 
frigerant upward through said second portion of said 
continuous tubing to the header and downward through 
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said first porticin from said header toward the heating 
means, said evaporator comprising a sheet metal member 
having a wall arranged in a horizontal plane carrying 
said first portion of tubing, and having another wall ar 
ranged vertical plane carrying said second portion of tlibing. 

7. A refrigerating System including an evaporator pro 
vided with a supply of refrigerant, said evaporator com 
pirising a header and a single continuous length of tubing 
cont)ecied at both ends to said header and providing a 
Siries circuit for refrigerant, said tubing including a first 
portion and a second portion in series with said first 
portion, one end of said tubing being connected to said 
header beios, 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 for 
cc; inducting vaporized refrigerant from said second por 
ion to said header, and means for supplying heat to said 
cvaporater at the lowermost part of said tubing for de 
frosting said evaporator, the heat supplied to said tubing 
being also effective for inducing the circulation of re 
frigerant upward through said second portion of said con 
tinuous tubing to the header and downward through said 
first portion from said header toward the heating means, 
Switching means for energizing said heater to initiate the 
defrosting operation, latching means for holding said 
Switching means in the defrosting position, and thermo 
Static means responsive to the temperature of said tubing 
adjacent Said heater for unlatching said latching means 
and moving Said Switching means away from the defrost ing position. 
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