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cause if the eold diﬁuser -Is- heated after: the frost
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tent: of thawing or--ever partially thawmg ‘the
perishable- products: which- willk- ‘depreciate the,
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ing application: of Frederick M. Jones, -Ser:
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2;509,099, granted-May. 23, 95& Whlch
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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
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 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 first switch
in the circuit which establishes a holding cireuit
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 10 indicates s conventional
compressor which is driven by a prime mover
12. The prime mover {2 may be either an elec-
tric motor or an internal combustion ‘engine,
and its operation is independent of other por-
tions of the system. While not shown, the prime
mover {2 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 of com-
pressor 10 is a conduit (4 which is joined to the
upper end of a condenser {6. At its Jower end
condenser {6 is joined by a conduit 18 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 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 com-
pressor 0. o

Extending from a T 34 in conduit 14 is a con-
duit 36 which at its other end is joined to a T 38
connected in the evaporator 24. Mounted in
conduit 36 is a flow control device or valve 4§
whose operation is controlled by a motorizing
mechanism 42, hereinafier 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 s pair of con-
ductors 46, 48. A thermostatic buib 50, having
a connected tube 51 which extends to the control
box 44, is supported on fing 52 which are secured
to the outer surface of the evaporator 24 so that

in effect bulb 50 15 in thermal contact with evap-
orator 24. S

2,666,209

10

15

20

25

30

35

40

45

50

55

80

65

70

%

4

Referring now to Fig. 2 is schematically shown
the control circuit, the major portion of which
is normally contained within the conftrol 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
t0 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
58 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 5§
which will engage the fixed contact 58 at pre-
determined infervals 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 Ln and L2 are line con-
ductors extending from a conventional Source
of power, not shown. A conductor 82 extends
from conduector Lz to the moving switch contact
56." ‘A conductor 64 extends from conductor Lg
to one side of motor 60 and conductor 66 extends
from the other side of motor 60 to conductor I
to provide for the operation of the electric motor
60. ‘

A conductor 68 extends from the fixed contact
58 through a junction 19 to a contact 12. A con-
ductor 14 extends from a contact 76 to the line
conductor L2. A conductor 718 extends from
junction 70 to a movable switch blade 88 which

- supports a contact 82 that is adapted to normally

engage a fixed contact 84.- . A conductor 8¢ s=x-
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 I1. Relay 2§
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 88 is a conductor 45 which con-
nects to an induction coil 100 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 {e¢ to
the line conductor I..

The movable switch 80 is connected to a
bracket 104. On one side of the switch 80 is a
coil spring 106 which is adapted to resiliently
hold contact 82 in engagement with contact 24.
A bellows 108 is -mounted on the other side of
switch 80 and is connected through tube §{ to
the thermostatic bulb 59, being the same which
is shown in Fig. 1. While switch 88 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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operatlo of the pnme mover in order o main-
o teiiperatire withit - :
“Gof tant; TH

bulb 50 will reflect a. cold condition and the bel-
Jows (08 will be deflated, however; whern the frost
[ diffuser 24 as by meiting, the
bul B0 wﬂl itimediately respond to g rise in tem-
e 0 h, difftiser which is-occasioned. by

£e

) .se- m tempex‘ature of the diffuser
y uld system within the théfmostat
to ‘effect expansion of the - bellows 08 against
Spring (08 to move tHe switeh blade 80 upwardly
fo break engagémeﬂt between the normally closed

low pressure. side of the compressor. on eﬁtér- !
ing the compressor the vapors are compressed ré on of engagemenfz of. contacts 56 54, there is
angd, forced out, through.conduit, 14.to,the con- 20 Iittle or no néed, forqdefrosf:mg, the ﬁhermostatic

denser 16 from Whence the condenser vapors will
return to the teediver 20,

Ta .affect defrosting of the.evaporator:es:.cold cuit Whereas ff a heavy coatmg‘ of frost has
diffuser 24, valve. 40_is opehed by its miotorizing been established csn tﬁe dlﬁuser the thermostatlc
‘iechanism. 42 to permit.-hot.gases from the high 2:
presstre side .of .the refrigerdnt Systent fo.flow
from . T. 34 through .the.conduit. 36 aid.T..38
inté evapordtor.24. . In practice, tlie prifite miover
12 will be operating during the defrosting.opers-
tion Wecause the. evaporator will.very likély.be 30 qperatian of 4 ﬁow éonﬁ ol device whel ein g hold-
coated with a sufficient layer of frost so as to in- ing crrcum s est 16d after 4 Hormally .open
sulate the diffuser from the enclosed space to switch ig momenta ily closed and wherein the
such an extent that the refrigerating needs of the holding circuit which operates the control device
enclosed space will require operation of the prime is broken by a normally closed thermostatic

mover. 35 switch which is also in the circuit. By this

Referring now to Fig. 2, the moving contact 56 simple arrangement variations in the thickness
will be adjustably mounted with respect to the of the layer of frost on the diffuser will have no
timing device 54 so as to bring about a defrost- effect and need not be compensated for by ad-

ing operation after a predetermined period of justment of the timing means. The circuit will
time from the last defrosting operation. As- 40 always be broken as soon as a slight rise in tem-

suming now that the movable switch 56 has en- perature occurs at the diffuser, which will follow
gaged contact 58, a circuit will be established removal of the frosted layer. Under these cir-
which may be traced as follows, From the con- cumstances the diffuser will not radiate damag-
ductor La through conductor 62, switch 56, con- ing heat into the enclosed space since the normal

tact 58, conductor 68 to junction 70, thence 435 refrigerant fluid circuit will again be established
through conductor 18 to switch 80, and thence as soon as the flow control device is closed and
through the closed contacts 82, 84 and the con- the diffuser will again be rapidly cooled by evapo-
ductor 86 to the junction 96, thence through the ration of refrigerant fluid.

induction coil 88 and conductor 92 to the line My invention is defined in the terms of the ap-
conductor In. Current will also flow from junc- 59 Pended claims.

tion 86 through the conductor 46 and induction I claim:

coil 100 into conductor 48 to the line conductor 1. A system for controlling the operation of a
Li. This will complete a circuit to cause simul- defrosting control device, comprising a first eircuit

taneous closing of the relay 80 and opening of the including a motor operatively connected to the
motorizing portion 42 of the valve 40. - When re- 53 control device and which when energized activates
lay 9€ is energized, the armature connected the control device to initiate defrosting of a cold
switch 94 engages the contacts 76, T2 to establish diffuser, a source of power, a normally closed
a holding circuit which-may be traced as follows. switch in the circuit between the source of power
From the line conductor L: through conductor and the motor, a normally open switch in the cir-
74 to contact 76, thence through switch 94 to the gg cuit between the source of power and said first
contact 712, and thence through conductor 68 to named switch, said second named switch which
junction 10. From junction 70 current will flow when closed being effective to energize said motor,
through the conductor 18, switch 80, contacts 82, a relay solenoid in said circuit which is energized
84, conductor 86 to and through the induction simultaneously with the motor and concurrently
coils 88 and 100 and thence to the line conductor ¢5 closes a pair of relay contacts, and a second circuit
Li through conductors- 92 and 48. The last including the source of power, said relay contacts,
named circuit is a holding circuit because the said first named switch, the relay solenoid and
movable switch 56 will only make a momentary said motor, said second circuit being effective to
brushing engagement with the stationary con- maintain energization of the motor independent
tact 88 and as the timing device 54 continues its 70 of the second named switch, said first named
operation the circuit will be broken through the switch on opening being effective to de-energize
switch 56, 68 so that the holding circuit through either of said circuits.

relay 98 maintains the motorizing device 42 of 2. A system for controlling the operation of a
valve 40 in operative condition. While the dif- defrosting control device, comprising a first cir-
fuser 24 is coated with frost; the thermostatic 75 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 hormally
closed switch in the ecircuit between the socurce 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
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
cireuit 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 tem-
perature responsive means operatively connected
to said first named switeh 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 s motor operatively connected to
the control device and which when energized ac-
tivates the control device to initiate defrosting of
2 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
sald second named switch being effective to mo-
mentarily close the second named switch and
thereafter move the same to .an open position, &
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 sclenoid 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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