
Jan. 19, 1954 M. s. SUTTON ' 2,666,299 
REFRIGERATOR DEFROSTING CONTROL 6 

Filed April 8, 1950 

L2 K Ll,‘ . 5a 

56 
62 54 

. INVENTOR. 

MYER SUTTON 

WMCM'KL 
ATTORNEYS 



Patented Jan. 19, 1954 2,666,299 

J» Y :11? 113 ' “ : Lv .- “if: 

‘ EEEQIGEEMAQRDEFROSTINQGQMEQE' 
’ v M Suttoni“ B?nneapolis; (Min-m, "assignori to 

1110- It"; S. Thermo‘ Control.‘ 00., Minneapolis,‘ 
Minngat‘corporaitimo?VI-innesotm ' 1? -‘ ‘ 

To 
defrost the diffuser it-ieplistomaxr to e méi 
dim ifbritr‘ansferrih‘gr ,2 so‘uree. 0; 
net ?bvtheeru'sérw‘b "ngi awe-me meet-‘the 
aoeumo‘lated frost laye the'prior ‘art re} ‘t3 
111w defrosting: i._ icuswmarr‘ ‘o; 1259 
any" one- oifs‘eyer ' Stash, aé'h'ot gas; from‘ith 
cIo'secf' refrigerating? system, 
irk'stanees__'~_ electrieai“ 5e" w h‘ v through aresi’etahee'heatér'tha"is: eonta ‘*with 
or? atijj' vent the'é'ol'cf; di?fué " 
?llieatio‘?e, howe'v' 7 th'é. 
thron‘gh'a cement _ _ 

061115110 t?el'?ow- of the" media" ‘d. “ v 
tibr'ilbf the" How 'ezshtrer ' devic 
by a" ‘system? v“whici'r ' genera yr‘v ‘ 

device "which " is 'ca?a?ie? a eontroi'devioefora'preéetermi _ ' 

after? "which the‘? How éoritrolj' device? is n'ra 
operative to terminate‘ the- tiefroétingf opei! tijqn. 

'1 The handicap of thisjriri’of? artv arrahgernent ' 
has‘ been. that thellaye'r‘ 6f frost aeoum'ulated on _ 
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diately after the removal of the accumulated 
frost and without regard to the length of time 
required for the defrosting operation to occur. 
Another object is to provide a simple electrical 

control system for supervising the operation of 
a defrosting control device, which regulates the 
?ow of an energy transferring medium to a cold 
diffuser, in which the control device is made op 
erative by the momentary closure of a normally 
open switch, and is terminated by the opening 
of a normally closed switch whose action is re 
sponsive to the temperature of the diffuser. 
A further object is to provide a control system 

for a defrosting control device which includes a 
control circuit that is energized by a ?rst switch 
in the circuit which establishes a holding circuit 
that is broken by the opening of a normally 
closed switch in the circuit which is responsive 
to a rise of temperature adjacent the cold diffuser 
when the frost accumulation has been removed 
from the latter by the application of heat. 
Other and further objects may become ap_ 

parent from the following description and claims, 
and in the appended drawings in which: 

Fig. 1 is a schematic showing of one form of 
refrigeration system with which the present in 
vention is adapted for use in controlling the de 
frosting of a cold diffuser; and, 

Fig. 2 is a schematic diagram of a control 
system forming the present invention. 

Referring now to the drawings and particu 
larly to Fig. 1, is shown one form of refrigeration 
system to which the present, invention applies. 
Reference numeral I 0 ‘indicates a conventional 
compressor which is driven by a prime mover 
I2. The prime mover i2 may be either an elec 
tric motor or an internal combustion vengine, 
and its operation is independent of other por~ 
tions of the system. While not shown, the prime 
mover 12 will generally be operated by control 
means which respond to a condition within an 
enclosed space whose temperature is to be con— 
trolled and, therefore, the prime mover will op~ 
erate intermittently to maintain a substantially 
constant condition. 

Extending from the high pressure side or com 
pressor I0 is a conduit [4 which is joined to the 
upper end of a condenser !6. At its lower end 
condenser I6 is joined by a conduit l8 which ex 
tends to one side of a refrigerant receiver 20. 
Extending from the other side of receiver 26 is 
a conduit 22 which is joined to the lower end of 
an evaporator 24. Mounted in conduit 22 is a 
conventional expansion valve 25 whose operation 
is controlled by a thermostatic bulb 28. Extend 
ing from the upper end of evaporator 24 is a con 
duit 38 which at its other end is joined to a 
manifold 32 on the low pressure side of com 
pressor I0. ‘ . 

Extending from a. T 34 in conduit i4 is a con~ 
duit 36 which at its other end is joined to a T 88 
connected in the evaporator 24. Mounted in 
conduit 36 is a flow control device or valve 48 
whose operation is controlled by a motorizing 
mechanism 42, hereinafter disclosed as a solenoid 
operator. 
A control box indicated at 44 contains the 

necessary mechanism for operating the motoriz 
mg portion 42 of valve 40 through a pair of con 
ductors 46. 48. A thermostatic bulb 58, having 
a connected tube 5| which extends to the control 
box 44, is supported on ?ns 52 which are secured 
to the outer surface of the evaporator 24 so that 
in effect bulb 50 is in thermal contact with evap“ 
orator 24. ) Q " 
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Referring now to Fig. 2 is schematically shown 

the control circuit, the major portion of which 
is normally contained within the control box 44. 
shown in Fig. 1, together with valve 48 and its 
motorizing portion 42. A timing device indi 
cated at 54 has connected thereto a rotating 
switch member 56 ‘which is adapted on rotation 
to engage a stationary contact member 58. The 
parts just described may take any one of a num 
ber of forms wherein after the passage of a pre 
determined period of time the movable switch 
56 is suitably brought into engagement with the 
?xed contact 58. and it should be understood 
that the movable switch 56 may be adjustably 
positioned with respect to the timing mechanism 
54 so as to engage the ?xed contact 58 at regular 
predetermined intervals and there may, if neces 
sary, be one or more of the movable members 56 
which will engage the?xed contact 58 at pre~ 
determined intervals even though these intervals 
be less than twelve or twenty-four hours in 
which the normal clock mechanism will make a 
complete rotation. As here shown, the timing 
device is actuated by a motor 68. 
Reference characters L1 and L2 are line- con~ 

ductors extending from a conventional source 
of power, not shown. A conductor 62 extends 
from conductor L2 to the moving switch contact 
56. A conductor 64 extends from conductor L2 
to one side of motor 60 and conductor 66 extends 
from the other side of motor 60 to conductor L1 
to provide for the operation of the electric motor 
60. ‘ 

A conductor 68 extends from the fixed contact 
58 through a junction 10 to a contact 12. A con~ 
ductor 14 extends from a contact 16 to the line 
conductor L2. A conductor 18 extends from 
junction 10 to a movable switch blade 80 which 

. supports a contact 82 that is adapted to normally 
engage a ?xed contact v84. A conductor 85 ex 
tends from stationary contact 84 through an 
induction coil 88 of a relay indicated at 90. From 
the other end of the induction coil 88 a conductor 
92 extends to the line conductor L1. Relay es 
carries an armature controlled switch 94 which 
when the induction coil 88 is energized engages 
the contacts 12, 16. Extending from a junction 
96 on conductor 86 is a conductor 45 which con 
nects to an induction coil I00 heretofore desig 
nated as the motorizing portion 42 of the valve 
40, shown in Fig. 1. A conductor 48 extends 
from the other side of the induction coil let to 
the line conductor L1. 
The movable switch 80 is connected to a 

bracket I04. On one side of the switch 80 is a 
coil spring I06 which is adapted to resiliently 
hold contact 82 in engagement with contact 84. 
A bellows I08 is mounted on the other side of 
switch 80 and is connected through tube 5! to 
the thermostatic bulb 50, being the same which 
is shown in Fig. 1. While switch 86 is here 
shown as being actuated by an independent ?uid 
thermostat, the switch may be composed of a 
bimetallic element contained within a cartridge 
like casing. 
The operation of the refrigeration system 

shown in Fig. 1 is conventional but for a further 
understanding, the evaporator 24, which may be 
regarded as a cold di?‘user, would normally be 
situated within an enclosed space whose tempera 
ture is to be controlled. The prime mover 12 
will, through control means not shown, be re 
sponsive to \the condition within the enclosed 
space in which the cold diffuser is mounted and 
such control means will periodically call for the 
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capacity. which liquid is 
tiiereducedpress retina 
sen. .Th ,,.vap , zeduvfrefrrg “rattan,” 1 ‘through the‘ 'c'dn'duit ‘3‘0‘ t6 ‘the header 32 ‘the 
low pressure sideof the compressor. on enter 
ing the compressor the vapors are compressed 
eneiomeeWainwrightcolleen;Meagan 
denser T6 fromfwhenceithe condenser vapors will 
return to the receiver ‘20'. ' 
Tdeffect defrosting of the.evaporatorxbrucold 

diffuser 24, valveAiLisiopehed its motorizing 
‘mechanism. 42 .to permithotga'sesfrom the 
pressure side .of the refrigerant s‘ystemhtoj?ow 
nor-n.1, 34 through .therconduit v36 arid-T038 
into evaporator“, In practice, the prime‘ mover 
.l 2 iivill. be operating . duringthe defrostingwpera 
tion because thewevaporator‘ WiILvery ‘likely-be 
coated with a suflicient layer of frost so as to in 
sulate the diffuser from the enclosed space to 
such an extent that the refrigerating needs of the 
enclosed space will require operation of the prime 
mover. , 

Referring now to Fig. 2, the moving contact 56 
will be adjustably mounted with respect tothe 
timing device 54 so as to bring about a defrost 
ing operation after a predetermined period of 
time from the last defrosting operation. As 
suming now that the movable switch 56 has en 
gaged contact 58, a circuit will be established 
which may be traced as follows. From the con 
ductor L2 through conductor 62, switch 56, con 
tact 58, conductor 68 to junction 10, thence 
through conductor 18 to switch 80, and thence 
through the closed contacts 82, 84 and the con 
ductor 86 to the junction 96, thence through the 
induction coil 88 and conductor 92 to the line 
conductor L1. Current will also ?ow from junc 
tion 96 through the conductor 46 and induction 
coil I00 into conductor 48 to the line conductor 
L1. This will complete a circuit to cause simul 
taneous closing of the relay 90 and opening of the 
motorizing portion 42 of the valve 40. When re 
lay 99 is energized, the armature connected 
switch 94 engages the contacts 76, 12 to establish 
a holding circuit which may be traced as follows. 
From the line conductor L2 through conductor 
?4 to contact 16, thence through switch 94 to the 
contact Y12, and thence through conductor 68 to 
junction 10. From junction 19 current will flow 
through the conductor 18, switch 80, contacts 82, 
84, conductor 86 to and through the induction 
coils 88 and I90 and thence to the line conductor 
L1 through conductors 92 and 48. The last 
named circuit is a holding circuit because the 
movable switch 56 will only make a momentary 
brushing engagement with the stationary con 
tact 58 and as the timing device 54 continues itsv 
operation the circuit will be broken through the 
switch 56, 58 so that the holding circuit through 
relay 90 maintains the motorizing device 42 of 
valve 40 in operative condition. While the dif 
fuser 24 is coated with frost, the thermostatic 
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bill-bin. will re?egtarqld conditioniana the bel 
Yf " ‘m " will“ de?ated. .hprersrrwhen-the frost 

. ., I di?user?asbrmeitme.the 
amt ateiv respqnd to; arise in tem-v 

iiéi‘atufe Qftlié ?it?iscir which is "tocdasioned “by 
new gas that is entering the diffuser threugh 
T138‘... 'II‘? .,1‘is's"i?..te1iiperamre of the diffuser 
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to; .Te?éenerp; nsiemcf therbe?ows its again-st 
srri?glttic. .orethe-pswitenhlade MupWardly 
{to break engagement between‘vthe normally closed 

‘ " . . ,I'IIHQSQ, :ccntacts. are 

' thrque‘h the induction 
. _ . ckeaandthisis equally 

,, .;b1.e..tc.-tha 11min ; circuit established 
' s1; canteen-.55... 5.8‘ 01'. thrdugh .hpldine 

‘i; ‘when, inciudesgtlie relay 9.0. 1TYII1S,at 
, ‘. er. sting wciimnormanr occur by 
remon‘dfeugagemm?.Qfmntacts. .56., 5.8,.ther'e. is 
mile" or rimmed; romancing. thev thermostatic 
device. Willi rigidity resrcndto arisegiritémpera 
tire 'f? medimiser in break the defrosting cir 
ti?t- i a heavy coating pi ‘frost has 
been established. on tIie-dirtuser‘.ihe thermostatic 

I strict win ribt r'e's'nqlic to. scheme of conditions 
and: all Of the‘ ‘frost has. been removed mm the 

rfa egf'tiiepli?usér, . .4 ,. t... . . 

<1? ?tassslqfthfé present i?vléntio? reside 
. Y 1.4. Siiii ‘ circuit for-continuing the 

.qb?ljé?dnl??a new; cent 1....cevice wherema ?eld? 
. open 

switch is momenta iiy closed and wherein the 
holding circuit which operates the control device 
is broken by a normally closed thermostatic 
switch which is also in the circuit. By this 
simple arrangement variations in the thickness 
of the layer of frost on the diffuser will have no 
effect and need not be compensated for by ad 
justment of the timing means. The circuit will 
always be broken as soon as a slight rise in tem 
perature occurs at the diffuser, which will follow 
removal of the frosted layer. Under these cir 
cumstances the diffuser will not radiate damag 
ing heat into the enclosed space since the normal 
refrigerant ?uid circuit will again be established 
as soon as the flow control device is closed and 
the diffuser will again be rapidly cooled by evapo 
ration of refrigerant ?uid. 
My invention is de?ned in the terms of the ap 

pended claims. ' 

I claim: 
1. A system for controlling the operation of a 

defrosting control device, comprising a ?rst circuit 
including a motor operatively connected to the 
control device and which when energized activates 
the control device to initiate defrosting of a cold 
diffuser, a source of power, a normally closed 
switch in the circuit between the source of power 
and the motor, a normally open switch in the cir 
cuit between the source of power and said ?rst 
named switch, said second named switch which 
when closed being effective to energize said motor, 
a relay solenoid in said circuit which is energized 
simultaneously with the motor and concurrently 
closes a pair of relay contacts, and a second circuit 
including the source of power, said relay contacts, 
said ?rst named switch, the relay solenoid and 
said motor, said second circuit being effective to 
maintain'energization of the motor independent 
of the second named switch, said ?rst named 
switch on opening being effective to de-energize 
either of said circuits. 

2. A system for controlling the operation of a 
defrosting control device, comprising a ?rst cir 
cuit including a motor operatively connected to 
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the control device and which when energized ac 
tivates the control device to initiate defrosting of 
a cold diffuser, a source of power, a normally 
closed switch in the circuit'between the source of 
power and the motor, a normally open switch in 
the circuit between the source of power and the 
?rst named switch, said second named switch 
which when closed being effective to energize said 
motor, a relay solenoid in said circuit which is en 
ergized simultaneously with the motor and con 
currently closes a pair of relay contacts, a second 
circuit including the source of power, contacts of 
said relay, said ?rst named switch, said relay sole 
noid and said motor, said second circuit being ef 
fective to maintain energization of the motor in 
dependent of the second named switch, and tem 
perature responsive means operatively connected 
to said ?rst named switch being e?ective to open 
said switch and tie-energize either of said. circuits 
to terminate operation of the control device. 

3. A system for controlling the operation of a 
defrosting control device, comprising a ?rst cir 
cuit including a motor operatively connected to 
the control device and which when energized ac 
tivates the control device to initiate defrosting of 
a cold di?user, a source of power, a normally 
closed switch in the circuit between the source of 
power and the motor, a normally open switch in 
the circuit between the source of power and said 
?rst named switch, said second named switch 
which when closed being effective to energize said 
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motor, timing means operativel'y associated with 
said second named switch being e?ective to mo 
inentarily close the second named switch and 
thereafter move the same to an open position, a 
relay solenoid in said circuit which is energized 
simultaneously with the motor and concurrently 
closes a pair of relay contacts, a second circuit in 
cluding the source of power, said relay contacts, 
said ?rst named switch, the relay solenoid and 
said motor, said second circuit being effective to 
maintain energization of the motor after the tim 
ing means has again opened the second named 
switch, and temperature responsive means opera 
tively connected to said ?rst named switch being 
effective to open said switch to ole-energize either 
of said circuits in response to a change of tem 
perature. 

MYER S. SUTTON. 
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