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the complete removal of the frost, or else the 
defrosting period was permitted to extend for a 
period of time which was greater than was act 
tually necessary to completely remove the frost. 
This latter condition is the one which must be 

duced, . . . . . . . . . . . . most carefully guarded against because it can be 
In refrigerating systems to which the present extremely harmful, particularly when the cold 

... as . . . . . . . . . . . . . . ." diffuser is used in conjunction with, a storage 
Space in which perishable products such as:se 
verely-frozen foods are stored. This is true be 
cause if the eolid diffuser-isheated after the frost 

. . . . . ' and if n I removea, raate has been removed and even for a moderate length 
rially reduces the efficiency of the diffuser. To of time, it will heat the storage space to the ex 
defrost the diffuser it is customary to use a me- tent of thawing- or ever-partially thaw e dium for transferring energy from a source of 5 perishable products which will depreciate the 
heat to the diffuser to bring about melting of the natural flavor and the keeping qualities of such 
accumulated frost layer in the prior art relat- products even though the temperature may still 
ing to defrosting, it has been customary to use bes in the range immediately below the freezing 
any one of several mediums for this p - - temperature of water. Recent tests have estab 
such as hot gas from the high pressure si a 20 lished that severely frozen foods which are nor 
closed refrigerating system, hot water, or in some mally, maintained at temperatures of 0°.F. or 
instances electrical energy whichi lower are damaged in their taste, keeping quali 
through a resistance heater that is ties. and possibly-in-their vitamin content, if 
or adjacent the eolid diffts during storage the temperature of the products 

strays. As is permitted to rise to as much as 209.F. Thus 
... the important feature in regulating the defrost 

ing-of cold diffusers by the-use of a heating me 
dium is to terminate the flow of heating medium 

tion of the flow control ... : : --- . . . . . --- - - to the diffuser immediately after the frost has 
by a system which generally includes a timing been removed so that the diffuser will not radiate device which is capable of ting the flow 89 heat to raise the temperature of the surrounding 
control device for a predetermined period of time Space. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
after which the flow control device is made in The invention disclosed in this application is a 
operative to terminate the defrosting operation. modification of the disclosure shown in the co 
The handicap of this prior art arrangement pending application of Frederick M. Jones, Ser. 

has been that the layer of frost accumulated on 8 No. 758,053, now United States Patent No. 
the cold diffuser would vary in depth depending 2,509,099 granted-May, 23, 1950, which is... as 
on the moisture content of the air coming into signed to the present assignee. . . . . . . . . . 
contact with the cold diffuser and which ... In the present, disclosure a more or less con 
asult from variation in the moisture content of ventional timing device through the medium of hin a storage space in 40 a momentarily. closed switch, initiates the opera 

r Thus, the tion of the flow control-device, and also sets up 
timing mechanisms, used in the prior art were ... . . v 3: vs - ircuit, which maintains the flow: con 
not effective to adjust the defrosting period in trol-device in an operative condition: to bring 
accordance with the variation of the thickness about.defrosting 
of the frost layer. While it is true... that most 46 which is opened by a temperature.sensitive por 
timing mechanisms heretofore provided. were of tion is provided in the circuit and this switch 
an adjustable character, such adjustment de- responds-to-the-temperatures of the diffuser to 
pending or manual setting, and not.infrequently 
the operator would not be able to gage the core. 
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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 electrica. 

control System for Supervising the operation of 
a defrosting control device, which regulates the 
flow 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 diffusel. 
A further object is to provide a control system 

for a defrosting control device which includes a 
control circuit that is energized by a first 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 0 indicates a conventional 
compressor which is driven by a prime mover 
2. The prime mover 2 may be either an elec 

tric motor or an internal combustion engine, 
and its operation is independent of other OO 
tions of the System. While not shown, the prime 
nover 2 will generally be operated by control 
neans 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 of cont 
preSSOr 0 is a conduit f4 which is joined to the 
upper end of a condenser 6. At its lower end 
condenser 6 is joined by a conduit 8 which ex 
tends to one side of a refrigerant receive 20. 
Extending from the other side of receiver 2 is 
a conduit 22 which is joined to the lower ed. Of 
an evaporator 24. Mounted in conduit 22 is a 
conventional expansion valve 26 whose Operation 
is controlled by a thermostatic bulb 28. Extend 
ing from the upper end of evaporator 24 is a con 
duit 30 which at its other end is joined to a 
manifold 32 on the low pressure side of con 
preSSOI. O. 

Extending from a T 34 in conduit 4 is a COve 
duit 36 which at its other end is joined to a reg 
connected in the evaporator 24. Mounted in 
conduit 36 is a flow control device or Valve 
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 
ing portion 42 of valve 40 through a pair of con 
ductors 46, 48. A thermostatic buib 50, having 
collected tube 5f which extends to the control 

box 44, is supported on fins 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. - - - - - e. 
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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 34, 
shown in Fig. 1, together with valve 40 and its 
notorizing 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 
fixed 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 fixed 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 fixed 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 60. 

Reference characters Li 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 1. 
to provide for the operation of the electric motor 
60. - 

A conductor 68 extends from the fixed contact 
58 through a junction 70 to a contact 72. A con 
ductor 74 extends from a contact T S to the line 
conductor L2. A conductor 78 extends from 
junction 70 to a movable switch blade 80 which 

- Supports a contact 82 that is adapted to normally 
engage a fixed contact 84... A conductor 88 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 Lt. Relay eg 
carries an armature controlled switch 94 which 
When the induction coil 88 is energized engages 
the contacts 72, 76. Extending from a junction 
96 on conductor 86 is a conductor 45 which con 
nects to an induction coil foo heretofore desig 
nated as the motorizing portion 42 of the valve 
0, shown in Fig. 1. A conductor 48 extends 
from the other side of the induction coil a to 
the line conductor L1. 
The movable switch 80 is connected to a 

bracket 04. On one side of the switch 80 is a 
coil Spring 106 which is adapted to resiliently 
hold contact 82 in engagement with contact, 25. 
A bellows 08 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 8, is here 
shown as being actuated by an independent fluid 
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 diffuser, would normally be 
situated within an enclosed space whose tempera 
ture is to be controlled. The prime mover 2 
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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operation of the 

2ed by h 
the reduced pressure finairi by the 
sor. The vaporized refrigerant passes of 
through the conduit 30 to the header 32 on the 
low pressure side of the compressor. Orienter 
ing the compressor the vapors are compressed 
and forced out through conduit, 4to, the con 
denserfs from whence the condenser vapors will 
return to the receiver 20. 
To effect defrosting of the evaporator; 0, cold 

diffuser 24, valve. 40 is opened by its notorizing 
rechanism. 42 to permit-hot-gases from the high. 
pressure Side of the refrigerat. System to flow 
froin...T., 34 through the conduit. 36 aid. .38 
into evaporator 24. In practice, the prime mover 
2. Will be operating, during the defrosting-opera 

tion because the evaporator will very likely...ie 
Coated with a sufficient 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 
OWe 
Referring now to Fig. 2, the moving contact 56 

Will be adjustably mounted With respect to the 
timing device 54 so as to bring about a defrost 
ing operation after a predetermined period of 
time from the last defrosting operation. As 
Sunning now that the nowable 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 70, thence 
through conductor 78 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 flow from junc 
tion 96 through the conductor 46 and induction 
coil 00 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 
Inotorizing portion 42 of the valve 40. When re 
lay 9 is energized, the armature connected 
SWitch. 94 engages the contacts 6, 72 to establish 
a holding circuit which may be traced as follows. 
From the line conductor L2 through conductor 
4 to contact 76, thence through switch 94 to the 

contact 72, and thence through conductor 68 to 
junction 70. From junction 70 current Will flow 
through the conductor 78, switch 80, contacts 82, 
84, conductor 86 to and through the induction 
coils 88 and 100 and thence to the line conductor 
I1 through conductors 92 and 48. The last 
named circuit is a holding circuit because the 
novable SWitch 56 will only make a momentary 
brushing engagement with the stationary con 
tact 58 and as the timing device 54 continues its 
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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bulb,50 will reflect a cold condition and the bel 
Iows foswil be deflated, however, when the frost 
scenoved from the diffuser 24 as by melting, the 
bulb 50 willirtimediately respond to arise in tem 
perature of the diffiiser which is occasioned by 
the hot gas that is entering the diffuser through 

38. The rise in temperature of the diffuser 

reason of engagement of contacts, 56, 58, there is 
littie or no need for defrosting, the thernostatic 
device will quickly respond to a rise in tempera 
ture in the diffuser to break the defrosting cir 
cuit. Whereas, if, a heavy coating of frost has 
been established on the diffuser, the thermostatic 

5 device will not respond to a change of conditions 
until all of the frost has been removed from the 

rface of the diffuser. . . . . . . . . . . . . 
dvantages of the present invention reside 

x . . . . . Ling a simple circuit for controlling the 
operation of a flow control device wherein a hold 
ing circuit...is established after a rioimally open 
switch is momentarily 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 fluid 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 fluid. 
My invention is defined in the terms of the ap 

pended claims. 
I claim: 
1. A System for controlling the operation of a 

defrosting control device, comprising a first 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 first 
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 first 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 first 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 first 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 
first named switch, said second named Switch 
which When closed being effective to energize Said 
imotor, 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 first 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 ten 
perature responsive means operatively connected 
to said first named Switch being effective to open 
said Switch and de-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 first 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 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 said 
first named Switch, Said Second named switch 
which when closed being effective to energize said 
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motor, timing means operatively associated with 
said second named switch being effective to no 
mentarily 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 first 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 first named switch being 
effective to open said Switch to de-energize either 
of said circuits in response to a change of tem 
perature. 

MYER. S. SUTTON. 
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