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Claims. (CI. 62-3) 1. 
This invention: relates; to automatic: control: 

means for defrosting the cooling element of auto 
matic refrigerators, and has for its primary, ob 
ject; the provision of improved means of simple: 
construction and positive operation for accurate 
ly proportioning, the defrosting action, in ac 
Cordance. With: the amount, of frost, which, has 
accumulated so as to insure: complete defrosting 
without excessiveishutdown or excessive: produc 
tion of heat which would impair the efficiency, 
of operation of the: refrigerator unit. 
An automatic: defrosting System, must include: 

some" means" for detecting an accumulation of 
frost at , which it is, desired to commence de 
frosting, means for initiatingia, defrosting, acc 
tion when this accumulation of frost is detected, 
and means to end the defrosting action; when: 
the object has been accomplished; It is known 
in the art to detect frost accumulation by such. 
devices, as measurement: of the physical thick 
ness of ice accumulation by a mechanical mech 
anism; by detecting the change: in temperature, 
interms of gas pressure, produced.at, a Specified 
distance from they cooling unit due to the ac 
cumulation of ice reaching to that distance; by 25 
detecting the interruption of a beams. Of light. 
produced by, ice accumulation and by noting tha: 
response to increased current flow to the motor." 
of a fan' which blows air acroSS the evaporatoi. 
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O 

due to increased pressure drop caused by accumu- O 
lation of ice. More" naive systems utilize a timer 
which initiates and ends defrosting at arbitrarily, 
predetermined time periods, or else count the 
number of door openings. 
For the system not to be too inefficient; it is: 

necessary that the defrosting action must be: 
ended when the defirosting has been satisfactorily 
accomplished. Various methods have been re 
sorted to in order. to accomplish this, the simplest, 
of which is the use of a pre-set period of de 
frosting. While this is generally satisfactory, 
it is of course, not asi efficient, especially. When'. 
operating temperature is changed, as a System. 
which accurately determines: when the cooling: 
unit has been completely defrosted and initiates. 
cessation, of defirosting: action at that time. 
The defrosting, itself may be accomplished in: 

various ways: Among these are:the: flow' of the: 
hot" gas; or liquid through: the evaporator; the 
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use of a water or other liquid spray; the use: 0 
of two evaporators', which are alternately de 
frosted the use of an: electric: heater in con 
ductive:Contact with the surface of the cooling: 
unit; theiuse:of hot air: directed over theževap 
orator; and the: reverse: flow, of the: refrigerant, 55 
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2. 
wherein. the evaporator. is used as a condenser. 
In addition to the above, it is, of course, also. 
possible to merely stop, the flow, of refrigerant, 
but this... is slow and generally unsatisfactory. 
It has been found that the use of local heating, 
applied to the cooling, unit can quickly, and:satis 
factorily accomplish defrosting without appre 
ciably interfering with the normal operation of 
the refrigerator. 

All of the prior methods of defrosting of which 
I am aware are. Subject to certain disadvantages: 
They either, employ relatively complicated me.-- 
chanical-parts - which are, a source: of trouble; or: 
else are unduly expensive, or else will.be. vely; 
difficult to adjust to various operating: conditions. 
if they are not possessed of the required degree: 
of adjustability and flexibility. Many: of the: 
methods do not completely, melt, the frosti. It: 
Will, be apparent that each; of the Systems, des" 
scribed above: is: subject to certain obvious dis' advantages: 

It is a primary object of my invention to pro 
vide a simple, relatively, inexpensive, defrosting: 
system which is not subject to; the: above: dist 
advantages: I accomplish this by the use of tern 
perature-sensitive resistance, elements placed at: 
different' distances from the -cooling unit, corres 
sponding to the desired distances: at which the: 
various actions take effect. In the: absence of: 
frost, bothi or all of the: temperature-sensitive 
units will be at approximately: the same ten 
perature, or a predetermined difference in ten 
perature will exist due to the different distances: 
from the: cooling" unit of the: elements. If the: 
elements are suitably arranged in a bridgecira. 
cuit, so that, in effect, the differences in tem. 
peratures of the elements are detected by the2. 
circuit, then "it is possible to balance: the:bridge.; 
circuit so that the operation is not affected by: 
normal variation in temperature of the air withi's 
in the refrigerator. That is, the refrigerator: 
can...be set to operate at various: temperatures 
without being affected by or affecting the opera 
tion of thei: frost detecting elements. However, 
when frosti formed around the coolitig units. 
reaches one of the elements, its temperature will: 
be drastically lowered as compared to san's ele.' 
ment set, at a sightly greater distance:firon the 
cooling unit which has not yet been reached by 
thes frost formation. This a difference, irl. ten 
peraturer may then be used to initiate: the: des' 
frostings action. The cessation of defiosting at 
tion may be accomplished if desired by means: 
of atiming unit knownto the art. Alternatively, 
a more sophisticated system for ending defrost' 
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ing is shown wherein the control is transferred 
to a Second set of temperature-sensitive resistors 
after defirosting action has been initiated, and 
Said Second Set of elements controls the defrost 
ing accurately in accordance with actual con 
ditions on the Surface of the cooling unit, 
The Specific nature of the invention, as well 

as other objects and advantages thereof, will 
clearly appear from a description of a preferred 
eabodiment thereof as shown in the accom 
panying dra Wings, in which: 

Fig. 1 is a Schematic diagram showing the in 
Vention applied to an internal defrosting System; 

Fig. 2 is a chart showing graphically the nor 
inal frosting and defrosting cycle of Fig. 1; 

Fig. 8 is a Schematic diagram showing the in 
Vention applied to an external defrosting system, 
and 

Fig. 4 is a chart showing graphically the nor 
nai frosting and defrosting cycle of Fig. 3. 

Referring to Fig. 1, adjacent to the evaporator 
unit or cooling unit 2 there are placed three tem 
perature Sensitive resistance elements a, b, and 
C, of which element c is placed very close to the 
cooling unit, or if desired, in contact therewith, 
and elements b and c are respectively spaced at 
increasing distances from the surface of the cool 
ing unit 2. For this purpose, commercially 
available thern Ristors are used, although any 
Suitable temperature sensitive resistance ele 
mentS having a large temperature coefficient of 
resistivity may be used. These resistance ele 
ments are connected to a double Wheatstone 
bridge arrangement generally indicated at 4, 
which is actually two separate Wheatstone 
bridges having some common elements and so 
connected by means of switches as will be de 
Scribed below that one or the other of them is 
in the circuit at any given time. The normal 
frosting and defrosting cycle of the refrigerator 
is indicated graphically in Fig. 2, wherein the 
ordinate represents current flow across the 
bridge as the latter becomes unbalanced, and the 
abscissa, represents time. The circuit of Fig. 1 
is shown in the normal condition during normal 
Operation of the freezer which is arbitrarily rep 
resented as Zero time in Fig. 2. At this time re 
Sistors b and c are connected in the circuit as 
can be seen by following lead 6 from thermistor 
b to contact 8 of stepping relay f (), through 
SWitch arm 2 to arm 4 of the bridge. The 
bridge circuit continues through fixed resistance 
6 and adjusting resistance 8 of a third arm of 
the bridge to contact 20 of switch arm 22 of 
Stepping relay Q, thence to the fourth arm 24 
of the bridge. Inserted in this fourth arm is 
thernistor C. It will thus be seen that with the 
arrangement shown thermistors b and c consti 
tute two arms of the Wheatstone bridge, resist 
ance 4 constituting a third arm and resistances 
6 and 8 constituting a fourth arm. The input; 

of the bridge is provided at terminals 26 by any 
suitable source, and the output of the bridge is 
carried by leads 28 and 30 to a suitable amplifier 
33, the amplified output being fed to stepping re 
lays 9 and 32. The usual thermostat for con 
trolling the temperature of the interior of the 
refrigerator is indicated at 34. The operation of 
this thermostat controls solenoid actuated valve 
36 or any other conventional elements whose op 
eration controls the condition of refrigeration, 
Such controlling circuits being no part of the 
present invention. The thermostat also con 
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trols, through leads 38, relay 40 which in turn. 
controls the power input to the Wheatstone 75 

4. 
bridge through terminals 26. The circuit of Fig. 
1 is intended for use with an internal-type de 
froster system, that is, one wherein the defrost 
ing operation is accomplished by heating the 
evaporator 2 from within. This may be accoin 
plished by any of a number of Well knoWn 
methods, one of which is to flow hot gas or liquid 
through the evaporator, while another is to re 
Verse the flow of refrigerant so that the evap 
Orator is used as a condenser, and still lore con 
mon is the use of electric heating by therrnal 
conduction. My invention is not concerned With 
the type of defrosting employed, but only With 
provision of a control System therefor. HOW 
ever, different circuits are required for internal 
defrosting as above described, and for external 
defrosting of the type wherein an externai heat 
ing element near the evaporator is used to ac 
complish the defrosting. The arrangement of 
Fig. 1 is for defrosting control in the former in 
stance, While Fig. 3 shows a control System for 
external defrosting. 

Relay 40 is provided for control by thermostat 
34 so that there will be no possibility of the 
Wheatstone bridge circuit going into operation to 
initiate defrosting while the therinostat is Still 
calling for more cold, that is, for Continued op 
eration of the refrigerating System. Thus it will 
ice Seen that when the thermostat energizes sole 
noid 33 (or any other control device) to cause 
operation of the refrigeration systern, relay 48 
Will also be actuated to hold open SWitch. A and 
thus insure that the Wheatstone bridge circuit 
remains deenergized. During the normal opera 
tion of the refrigerator, as is Well known, frost 
accumulates on the evaporating unit 2. How 
ever, as long as the frost accurulation does not 
actually contact element b, this element and ele 
nent c will both be at a temperature Substan 
tially determined by conditions in the interior 
of the refrigerator. Element b Will be a little 
Cooler because it is closer to the evaporator unit 
2. However, the resistance 8 of the bridge can 
be so adjusted that under these conditions of 
operation the bridge is balanced and stepping 
relays is and 32 remain in the condition shown 
in Fig. 1. This is the condition represented at 
Stage of Fig. 2. As the actual frost Coating 
Creeps closer and closer to thermistor b the ten 
perature difference between b and c. increases 
continually, until when the coating actually con 
tacts element b, this temperature difference rises 
to such a point that the resultant unhalance of . 
the Wheatstone bridge due to the change of re 
sistance element b causes operation of stepping 
relays 0 and 32, inarking the end of Stage i and 
the beginning of stage II as shown in Fig. 2. At 
this point, if thernostat 34 is calling for more 
cold, relay 40 will hold switch 4 open and nothing 
will happen. However, as soon as the thermost8t, 
deenergizes its outgoing circuits, Switch is closes 
and the unbalanced Wheatstone bridge is ener 
gized to operate relays G and 32. Of course, if 
the beginning of this unbalance found switch 3. 
closed, the relays would be actuated innediately. 
Operation of relays and 32 will move all of 
the SWitch arms affected by these relays from 
the upper contact position shown in Fig. 1 to the 
lower contact position. Relay 32 thereby cuts 
out thernostat 34 and actuates heater control 
42 to initiate the internal defrosting operation. 
Switch arn 2 of relay disconnects element, 
b from the bridge, and connects instead element. 
a, the circuit being from element, a through lead 
44, contact 46, switch arm 2 to arm 4 of the 
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bridge. At the same-time, switchgarn:22 of relay: 
O, disconnects: the arms including resistances 6. 
and 8 and substitutes the armsingluding:resist. 
ance 48; and variable resistances 5bass will be: 
obvious frominspection of the circuit. The bridge: 5, 
is now under control of elementsatandio; instead: 
of band: C, as heretofore. Since the relays are 
not directional, it will be understood: that, their 
operation will be: dependent only upon; themage, 
nitude:of the current flow: due to unbalance;..and' () : 
therefore it does notinnatter, as far as the relays: 
are concerned, which one of the elements is:Cold 
er- and Which Warner. At the nonent, of de 
frosting, represented by the beginnings of stage: 
II of Fig...there will of course, also be a large, 15. 
temperature difference between elementids and, 
element. c. However, rheostat', 50. of the bridget 
is so adjusted that.this difference does not cause: 
Sufficient, unbalance- to operate, their relay. AS: 
heating commences, the temperature inside of 20. 
evaporator 2 rises rapidly, and elementa, becomes; 
warmed so that there is now a temperature dif 
ference; in the opposite, sense: from before; as.. 
shown in stage. II. However, as long as there 
is ice surrounding the evaporator unit, element, 25. 
a cannot rise in temperature to a point sufficients 
ly high to cause operation of the relays. After: 
all of the ice is melted, the temperature of ele 
ment a very rapidly... rises, causing, Sufficient un-... 
balance of the bridge to operate. the stepping. 3 
relays to restore...the initial condition shown in 
Fig.1. This is the beginning of stage:III, which: 
is, of course, the same as, Stage I, and the cycle, is now. repeated. 
One important, advantage of my invention as 35 

exemplified by the above system is that the bridge. 
can be so adjusted that... its; operation, is; not. 
affected by even a fairly, radical change, in the 
operating temperature of the refrigerator. a.s. 
determined by the customary manual setting. of 4t 
the thermostat 34. Since...the operation depends. 
upon the difference in temperature initially, in . 
elements band c, a change in the absolute ten 
perature of the interior of the refrigerator in 
which both b and c are located will not materially, 

the approach of actual frost to element bichanges. 
its condition in a very different manner from 
that of element c that the balance of the bridge. 
is disturbed sufficiently, to cause operation. Of 
course, it will be understood that due to thie ten- 5 
perature gradient in the refrigerator at different 
distances from the evaporator unit' 2, there will". 
be a temperature difference between, element b 
and "element c so that a change in the operating. 

6. 
eaployed; the:conditions of melting:are obviously: 
Somewhat, different, and the system; of control 
Shiown in Fig.1 would not be adequate: under 
these conditions. Therefore-certain changes'and 
additions are:necessary as shown in Fig. 3. Most, 
of the selements in Big;3 are:very similar to those: 
in Eigil; and are represented by thiesame-refer. 
ence-characters; with a prime: added. Additional 
relaysi, 50 and 52 are provided which: are, of the 
ordinary type; that is, whien they are: energized 
their switch: arms are drawnit downtoward the 
Coil and when, deemergized their switch arms. 
move: a Way fromi the coil; in the: case of relay. 
50; arm:5 will move down when:thie relay is ener 
gized from: contact:53to-contact:56: In the case: 
of relay: 52, whensitis: energized, the circuit.will 
be made at contacts. 58, 60s and 6.f. and simuli. 
taneously openeditat, contact 62,632 and 64; and 
this condition, will be maintained as long as the 
relay" is energized. When; the relay, is deener. 
gized, the origihal condition:shiownih's Fig 35 will 
recurs, Referring to Fig. 4; stage I corresponds, 
to stage I of Fig. 2 and initially," represents nor 
mali operation of the refrigerator with frostcon. 
tinually accumulating on the evaporators unit 2. 
At this time thermistori, elements b" and 'c' are: 
in: control of the Whieatstones bridge, as can be 
readily seen by tracing the circuits. Thie ends of 
stage. I occurs: whentifrost' reaches; element b, 

, thereby setting up the:required temperature dif. 
ference: between: elements:b' and ic'; and Whien." 
thermostat. 38' stops, calling for cold, thereby 
closing:solenoid valve 36tandideenergizing relay 
40 to close: switchi arm 4ft and thius, energize. 
the bridge as: before. As3the bridge is now.un. 
balanced; the various; relays controlled by the: 
output of amplifier:33 are actuated, these beings 
relays: O', .324, 50: and 52:... At this point; it will 
be: convenient; to; represents the various stages; 
which occur due:to the unbalance becoming suffi. 
ciently large as stage:II, although actually; stage, 
II. represents: only, the very: brief period when: 
changes, occur due to: this: unbalance. In this: 
stage II, stepping: relay 0' will switch: the con 
trol from elements:b' and 'c' to elements a' and affect this state of balance, and it is not until. b?:, stepping relay, 32' will start: the heater, 42?: 
relay:50 will cut off power to thermostat:34, al 
though the lead; to the: thermostathias also been 
openediati, contact: 3d of: stepping-relay 32' (the: 
reasons for this; will be shown below); ordinary relay:52, is energized to open the various circuits 
at contacts: 62; 63 and 64 and; simultaneously 
close the circuits' at contacts; 58.60 and 6 land: 
ordinary relavr 40' remainst.deenergized sor that 
switch arm: 4t remains closed: Stage III of Fig. temperature will, in most cases, tend to produce 584 has now begun, The control having been trans a different change in the resistivity of the two 

elements; thereby causing some Small unbalance. 
However, this unbalance can easily be keptsmall. 
enough, and the sensitivity of the circuit so ad 

ferred to elementsia' and b8, both of which are 
in contact with the ice formation on the evapo 
rator unit, the temperature difference: between. 
these two units, is adjusted by variable resistor justed by means of variable resistances. 8 and 60.50' so; that the current flow: across the bridge is. 50, respectively, that normal variations in oper 

ating temperature will not, cause unwanted Op 
eration of the defroster unit, 

It will be seen that the above system, produces. ... in irst-ha. - Yaevi-Yn, ri defrosting strictly inaccordance with the formaldoy Rosition since it equires a tion; of frostiupon the evaporator: unit, and,ter 
minates the defrosting: when the ice has become; 
completely, melted. The heating operation is. 

reduced. Sufficiently to ideenergize the various re 
lays.". Therefore the contaets of ordinary relays: 
50, and 52 return to their, original positions shown: 
in:Fig. 3. Stepping relays 0- and,32-, however. 
Second actuation: of these-relays to return them: 
to their original position. The heater 42, there 
fore, continues to defrostas it is supplied from 
power terminals. 13, through switch. arm. 27", continued for no longer a period than is essential to contact 29, to the heater. As the heat is exter to accomplish-the-desired result; yet it is never, 

terminated, while there is: still frostileftion; the: 
evaporator :unit and theiobis thus:noticompletely: 
finished: . . . . . 

In the case: Where; any external: heater unit is 75: 

nal, element, b is warmed up very much more 
quickly than elementa', and the temperature. 
difference'...rapidly rises to thief point whiere: the: 
unbalances of the: bridge: is sufficient to" again: 
causeaetuation thereof. Thisis-the-lend offstage. 
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III and the beginning of stage IV. The resultant 
actuation causes stepping relays 0' and 32' to 
return to their original positions shown in Fig. 3. 
However, due to resultant actuation of Ordinary 
relay 52, which remains actuated during this pe 
riod (stage IV), the circuits at 62, 63 and 64 are 
now opened and those at 58, 60 and 6 are now 
closed. Therefore, elements d' and b' still remain 
operative and the controls do not shift to ele 
ments b and c' even though the stepping relay 
has operated; moreover, since ordinary relay 50. 
is also actuated at this time, contact 56 is en 
gaged by arm 5, the thermostat is still cut out 
of the circuit and heater 42' is still on, its cir 
cuit extending through contact 56, arm 5, con 
tact 3i', arm 27 out to terminals. 3. This con 
dition (stage IV) continues during the rest of 
the defrosting operation. As the ice melts from 
around the unit 2', element a' finally also warms 
up to the point where the temperature difference 
between it and element b' is insufficient to hold 

This is the end of 
stage IV and the beginning of stage W. When 
this occurs, relays 5 and 52 are deemergized and 
return to the position shown in Fig. 3. One full 

ordinary relays 50 and 52. 

cycle has now been completed. 
It will be noted that in Fig. 3, when stepping 

switch 32' is energized, it not only changes 
switch 27 from its upper to its lower position, 

30. but also similarly changes Switch 39 from initial 
engagement With its upper contact to engage 
ment With its lower contact. Similarly, contacts 
6 and 63 of relay 52 change. This is to change 
to a stage of Smaller amplification, which is 
sometimes necessary because the current foW 
in the bridge during defrosting in Some arrange 
ments is much greater than before defrosting 
with Some circuit parameters the latter current 
flow is from 10 to 40 times as great during de 
frosting. Switch 39 and contacts 8 and 63 are 
therefore arranged to cut out a stage of ampli 
fication so that the current output of the ampli 
fier during this stage remains of the same order 
of magnitude as before. The action is as foll 
lows: During stage I, the circuit is as shown in 
Fig. 3, from the left side of the bridge through 
the upper contact of switch 39, through con 
tact 63 to input A of the amplifier Switch, which 
is the more sensitive stage; during stages II and 
III, through lower contact of switch 39 direct to 
input B, cutting out input A and thus attaining 
less sensitivity; during stage IV from left side 
of bridge through wire 65 to contact 6, again. 
to input B; and during stage V Sarine as stage 
I. The above arrangement may not be needed 
in all installations, and if found not to be neces 
sary, switch 33 and contacts 6 and 63 inay be 
omitted and the circuit to the amplifier may he 
as shown at 30 in Fig. 1. 

It Will be understood that in some situations 
the use of thermistors a and b as well as d and c 
for terminating defrosting can be used for either 
means of heating, although the above-described 
combination is usually the best for each method 
of heating under the circumstances ordinarily 
encountered. It will also be understood that 

O 
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during the normal operation stage of the refrig 
erator unit, represented by stages I and III in 
Fig. 2 and by stages I and W in Fig. 4, the re 
frigerator thermostat is alternately operating 
and releasing relay 40 (or 49') and that the 
above described current curves of Figs. 2 and 4. 
ignore the periods when the thermostat. causes. 
the bridge to be deemergized since initiation of 
defrosting cannot occur during such periods. 

70 

S., 

8 
However, this only delays initiation of defrosting 
for a relatively short time during which com 
paratively little additional frost can form, and 
Once the defrosting action is initiated, the 
thermostat is no longer in control until defrost 
ing is completed. 

It will be apparent that the embodiments 
shown are only exemplary and that various modi 
fications can be made in construction and ar 
rangement Within the Scope of my invention as 
defined in the appended claims. 

I claim: 
1. The method of automatically defrosting of 

a refrigerator cooling unit upon which ice tends 
to form which comprises detecting the tempera 
ture difference between a first locus removed 
from the surface of said cooling unit by the naxi 
mum distance to which frost is perinitted to ex 
tend and a second locus, further from said cool 
ing unit, converting said temperature difference 
into a first electrical parameter; initiating de 
frosting action when said first electrical 
parameter attains a predetermined Rhagnitude 
representing the extension of frost for nation to 
Said first locus; detecting the temperature dif 
ference between a locus immediately adjacent the 
Surface of Said cooling unit and a noire remote 
location from said cooling unit; converting the 
last Said detected temperature difference into a 
Second electrical parameter; transferring con 
trol of the defrosting action from said first elec 
trical parameter to said second electrical param 
eter; ceasing said defrosting action when said 
Second electrical parameter attains a predeter 

3 in ined Ragnitude representing elimination of 
frost from said Surface; and reestablishing the 
initial control conditions. 

2. The invention defined in the preceding 
claim wherein the step of defrosting the cooling 
tunit is performed by heating it from within, 
Said Second temperature difference being taken 
between said locus adjacent the cooling unit Sur 
face and said second locus. 

3. The invention according to claim 2 wherein 
the step of defrosting the cooling unit is per 
formed by heating it from without, said second 
temperature difference being taken between said 
locus adjacent the cooling unit and said first 
locus. 

4. The invention according to claim 3 includ 
ing the step of deenergizing said defrosting con 
trol System whenever the refrigerator tempera 
ture is above a predetermined value. 

5. An automatic defrosting system compris 
ing three temperature-sensitive electrical ele 
ments, one located near a Surface Upon which 
frost tends to form, the second at the limit of 
allowable deposit of frost on said surface and 
the third beyond the reach of frost formation 
on said Surface, said elements being of such 
nature that they change an electrical character 
istic as a function of temperature, a circuit for 
balancing said electrical characteristics of said 
second and third elements, when their tempera 
ture difference is within a predetermined range, 
circuit means controlled by the degree of un 
balance produced when their temperature dif 
ference exceeds a predetermined annount to initi 
ate defrosting action and also to transfer coin 
trol of defrosting termination to a circuit for 
balancing the electrical characteristics of the 
first and third elements, and means controlled 
by said last circuit for restoring the original 
circuit condition upon termination of defrosting. 

6. In combination with a refrigerator en 
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closure having a cooling element therein and a 
thermostatic control system for maintaining a 
predetermined refrigerator temperature, an auto 
matic defrosting System for Said freezing element 
comprising a first temperature-Sensitive electri 
cal element located at a predetermined distance 
from a Surface of Said cooling unit upon which 
frost tends to form; a Second temperature-sensi 
tive electrical element located at a further dis 
tance from said freezing unit than said first ele 
ment; a bridge circuit including both Said ele 
ments for balancing respective electrical char 
acteristics thereof; relay means Connected in said 
bridge circuit; defrosting means for said cooling 
unit; control means for Said defroster neains 
actuated by Said relay means upon attainment 
of a predetermined difference in electrical chair 
acteristic between said temperature-sensitive ele 
ments; a third temperature sensitive element lo 
cated adjacent the surface of said cooling unit; 
a bridge circuit including Said last temperature 
Sensitive element and a temperature-Sensitive 
element more remote from the Surface of Said 
Cooling unit; Switching means controlled by said 
relay means for transferring control of Said de 
froSting means from Said first bridge to Said Sec 
Ond bridge; means controlled by a predetermined 
value of the output of Said Second bridge for 
restoring the initial circuit Condition. 

7. In combination with a refrigerator en 
closure having a freezing element therein, an 
automatic defrosting System comprising a first 
temperature-Sensitive electrical element located 
at a predetermined distance from a Surface of 
the freezing unit upon which frost tends to form; 
a Second temperature-sensitive electrical element 
located adjacent Said Surface, Said elements being 
capable of influencing an electrical parameter of 
an electrical circuit of Which they are a part; 
first and Second electric means including each 
Said element respectively; defrosting control 
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10 
means for controlling defrosting of said surface; 
circuit connections between said respective elec 
tric circuit means and Said defrosting control 
means, whereby a predetermined temperature 
difference between Said first temperature-sensi 
tive element and the refrigerator enclosure re 
mote from Said freezing element changes the cir 
cuit parameters to actuate said defrosting means 
to initiate defrosting action; SWitching means 
actuated by the change in electrical parameters 
resulting from said predetermined difference for 
transferring control of Said defrosting means 
from Said first temperature-sensitive element to 
Said Second temperature-Sensitive element; cir 
cuit connections between Said Second tempera 
ture-Sensitive element and said defrosting control 
means for terminating the defrosting when a pre 
determined temperature difference between said 
Second temperature-Sensitive element and the re 
frigerator enclosure is attained; and means for 
restoring the initial circuit Connections between 
Said first temperature-Sensitive element and Said 
first electrical circuit upon termination of said 
defrosting action. 

MINORU FUJI. 
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