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1:

ThIS invention relates:

ratus and more: particularly to the afrahgément
foF @efrosting the cooling systenr thereof: - -

The' prefefit- application is & continuation i

part 6f Hhy: éopending -applicatious Serial:No.’
7831906, filsd October 20,-1947, for Refrigerating -
Abpaiatus and Seridl No. 178,506, filed -August

9, 1950} for Refilgerating  Apparatuis:
oOtig-of the objéets-6f the present invention i

to prévide for refrigérators ah iMiproved defrost='

ing §ystent £ot tHe 14pid defrostitig of a refrigers
afit; Evaporator-together with automiatically op-
crsible Gonbrol fechanisny for returming the re<
frigerating syStént to rormal operation.
Anotier object 6f fay-invention is to provide
groved tiethod foi defrostingia refrigei-
ating systeit;’
Another- objéet of iy invention s to drrange

10t Qeliveting hot refrigerant gases fiom the
compressor to the evaporator so fhat the same:
sy be condenised theréiy and returii liquid ré<
frigerant from the evaporator £6 thie Hiotor: dom-"

pressor- or ‘heat genérating unit  WHerein it s
evaporated and dite to the Iatent hedt 6F évapo=
ration- the vapor-presfnie snd témpérature in

the system including the evaporator is grégtly

inéressed whetr such Hot gdses are recéived fhere-
ify $o a§ to 4pidly defrost thé evaporator.

Anéther objest-of my invention is to hy-pass:

the réfrigerant condenser™and restricted ‘SUpply
line £ the evaporator and setid diréctly the kot
gtises Troft the compressor hito the evaperator

dfid Teturn iquid reftigerant to the motor omi=-

piréssor unit to evaborate Sanie to inérease: the

pressure and ténperature it the systeim to tHerg:

vy tifckly and effectively defrost the evapora-
tor. -

Andther object of my ifiventiolt is to ufilize the

latént heatof evaporation- for defrosting by~
péssing Hquid refrigerant in thermal and/or di-
rect contact with the moter compressor unit and
t6 “coniduict ‘this latent hest’ By mMeans of -the

evatorated refrigetant to the evaporator where:

iii the Tefrigsiant is condensed and theredy In-
crésise the temperature of the évaporgtor by the:
Iatent heat of condensation:: o

Firrthier objects and advantages of the present
iivention: will ‘bé apparent ‘from the following
deseription, fefevence being had fo the accom-=
panying draiings, wheréin 4 preferred formi of
the preseiif invention is cléarly shown.

In the drawings: S )

Fig. 1 is a front viéw of & Tefrigerator ermbody-
ing features of My IMvEntic and sHoWing &’ por-
tion thereof broken away;

to refrigerating appas”
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Fig. 2 is a view tdken-alohg the line.2:—2-of -
Fig: 1.and showing the-doorin elevdtionm =i |

Fig, 3 ik & fragmentary: view" taken ‘along the-
line ‘3==3-of Fig.©L; *-

Figi:4 is a diggramimatie’ illustratioii of thk-
refrigeratifig and- defrostinig Systems' émbodying:
featvres of my inhvehtion;”

Fig::5-is a inodification 6f the systeins showi
%1_1 Fig. 4 and embodying feztures of my invens:

1510 SARR

Fig, 6 ig dn éfilarged view-of & motol-compress
s61 kit embodying my-invéntioh ahd showing &
porticn theresf brokeh away;

Fig: 7 18 & modifled form of hbtor-compressor -
whit -&mbodying fedtures of my: invéntion; ang-: -

Fig: 8 i& another modified 18rmt of motor-com-=:
presior it embodying features of my invention::

Ih the ‘drawings; there is sho¥n & houséhold:
typé of refrigéiater havihg 4 cabinet; designated:

i gerierally By the nuiméral 28; ‘Thé cabiiiet 20 has:-

o food shorage comtparturent 22 and o méckinery’
cotfipartiment 24 bslow thé food storage-compart=
Heht. + ACEEss Openings t6 the cormpartments 22,
ii'e-Closed @t the front of the cabinet by doors’
26 ‘#nd 28 resheéstively whieh may bé hinged to
the ‘ééz‘p‘?neﬁ.ﬁ -On' it§ ifner:§ide, the machinery
g%i};(-}:i;%rﬁﬁléﬂﬁéﬁﬁﬁf« 28 vdrries o vegetable storage .
The coolinig syStei-for thé food storage com="
paftiieht 32,7 oMpFiges; th geherdl; -a. refr )
ant evapbrator 3% #hd a. réfrigérant condensing:
eleiment '§4: Preférably, the refrigérant i
défsing element 34 EOME ises; o reftt

¢ Gondensing élement

‘flue 40 to
ion ‘and the

the ¢gbmet top
Below the évapo=
) ‘ Supporting “shelves
44 “aré provided and the Uppermost ‘of thése
sHeIves 4§ -'xﬁay:;_'m?:@jp 't 2 rettiovable pan 46 6

catch water dripping frot thé evaporator when
> System 15 being defrosted. - e
 The évdporator 32 thay be of the So-called’ U=
stisiped typé, conistritctéd of a rumber of metar
sheets formied t6 prévide vertical refrigerant pas=
sigey 48 snd to fornt o Féfiiderafit Header 60 ih

5 commatnication with passiges 48, Ax 16¢ makifig”
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compartment, formed by the sheet metal evapo-
rator is preferably closed at the front thereof hy
an interior door E2. The evaporator 32 may, if
desired, be construeted like that shown in Pat-
ent Number 2,325,706 issued August 3, 1643.

During normal operation of the refrigerator,
liquid refrigerant is delivered irom the condenser
38 to the evaporator 32 under the control of a
small diameter or capillary tube 54. The motor
compressor unit 2§ is connected to the header
88 above the liquid level therein by a return con-
duit 5§ through which gaseous refrigerant re-
turns to the motor compressor unit. As shown,
a portion of the return conduit 58, as at 58, is
preferably arranged in heat absorbing relation-
ship with a portion 88 of the supply conduit 54
to cool the refrigerant passing through the lat-
ter. Accordingly, refrigeration during normal
operation is produced by delivering the correct
amount of liguid refrigerant to the avaporator
under the control of a small diameter or capil-
lary tube. The liquid evaporates in the evapo-
rator and passes to the compressor which com-
presses it and delivers same to the condenser
wherein it is liquefied and from which it is de~
livered to the small diameter or capillary tube.

A defrosting system is provided for the refrig-
erator, including a refrigerant supply conduit 62
and a refrigsrant return conduit §4. The refrig-
erant supply conduit 62 connects the refrigerant
condenser 38 to the evaporator 32 and is nor-
mally closed to fow therethrough by a control
or solenoid valve 66. This refrigerant supply
conduit has a relatively large flow capacity com-
pared to the flow capacity of the conduit 64. A
second and normally cpen solenoid valve 68 is
provided in the return conduit 58 to control flow
therethrough. The defrosting system return con-
duit 84 is connected to the evaporator below the
outlet of the return conduit 58, As shown, the
conduit £4 by-passes the valve 68 and connects
into the return conduit 86 between the valve and
the motbor compressor unit 25 or conduit 64 may
be a separate return line, if desired. Return
conduit 84 has a relatively small flow capacity,
compared to the return conduit 568, to effect an
increase in pressure in the evaporator 32 when
valve 82 is clozed on defrosting operation of the
evaporator. To insure against drainage of liquid
refrigerant from the evaporabor during normal
operation of the system, I form the refturn con-
duit &4 with a lcop portion 78 extending above
the evaporator outlet connection of the return
conduit 8. Thus, when the valve 68 is in open
position during normal operation gas is with-
drawn from the header 58 fto the compressor
whereas the liquid in the Iower part of the header
does not drain through the return conduit 64 be-
cause of the loop portion 78 which extends above
the liguid level in the evaporaitor whereas the
inlet to the return conduiv 84 is positioned in
the lower part of the header and below the liquid
level therein. In practice I have found that the
tube 64 may be approximately 3 feet long by .031
of an inch internal diameter. Drainage of liquid
from the evaporator during the defrost period is
advantageous in that said liquid flows to the mo-
tor compressor unit 36 wherein it is evaporated
and this latent heat of evaporation is utilized to
increase the vapor pressure and temperature in
the system including the evaporating element 32.
This is caused by the sensible heat stored in the
motor compressor unit and casing, which heat is
generated by mechanical friction and additional
heat by electrical losses which are effective to
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evaporate the liquid which is returned to the
motor compressor unit and returned to the evap-
orator in the form of hot gases which are con-
densed in the evaporator and the latent heat of
condensaticn provides for rapid defrosting of the
evaporating element. Thus, when the system is
on defrost, the valve 8 is in closed position and
the conduit 64 receives liguid from the Iower part
of the header and, dus to the high pressure in
the evaporator, the liguid is conducted or forced
back to the motor compresscr unit throughout
the defrost period. The motor compressor unit
may be any of the well known units having a
motor nad a compressor enclosed in g sealed
casing. Such units are well known to those
skilled in the art and are used extensively. One
of such units may be of the type disclosed and
elaimed in my Patent No. 2,199,415 dated May 7,
1940.

A control or thermostatic switch 72 is pro-
vided to control operation of the solenoid valves
86 and 88. The switch 72, preferably a bi-metal
blade, is cooperable with a contact 74 to control
operation of the solenoids. A resistance heater
T&, in series circuit with the hi-metal blade 72,
is energized when the blade is in engagement with
its contact T4 and is arranged to infiuence the
bi-metal blade to remain in closed circuit posi-
tion. Preferably a push-button 78 is provided
for manually moving the bi-metal blade into en-
gagement with its cooperating contact 4. A sec-
ond thermostatic switch or bi-metal blade 8C is
provided to control operation of the solenoids 68,
88 and of the heater 78§ and is arranged to re-
spond to the temperature of the evaporator 32.
This thermostat 88 is in closed circuit position
engaging a cooperable contact 22 during normal
operation of the refrigerating apparatus. The
thermocstiat contact 82 is connected to a main
lead wire 84 and the thermostat blade 28 is con-
nected in series with the solenocid valve coil 66
and with the heater 78 by a lead wire 88. A lead
wire 98 connects the thermostat contact 74 in
series circuit with the coil of the solenoid valve
88 whieh in turn is connected to a main lead
wire 84.

When it is desired to defrost the evaporator
32, the thermostatic blade 72 is moved manually
into engagement with its cooperable contact 74
by means of the push-button ¥8. This closes the
circuit of the solenoids 88, 68 and of the heater
T8, since thermostat 80 is closed in response to
the low temperature of the evaporator 32. Upon
closing of the thermostat 72 the heater 6 is en-
ergized and acts to hold the thermostat 72 in
closed circuil position. Also, upon closing of the
cireuit by thermostat 72, the solenoid valve 68 is
energized and opens the refrigerant supply line
62 and the other solenoid 88 is energized and
closes the refrigevant return line 56. When this
ocours, refrigerant flows into the supply conduit
£2 and is delivered thereby in gaseoug form inte
the evaporator 22 wherein the refrigerant con-
denses in this cold region and gives up its heat
to raise rapidly the temperature of the evapora-
tor ¢2. Liguid refrigerant is withdrawn from the
cvaporator 32 by the moior compressor unit 38
through the refurn conduit 64 which because of
its small fiow capacity causes an increase in re-
frigerant pressure in the evaporator 32. When
the ternperature of the evaporator 32 hag in-~
creased to the temperature at which ice and frost
have been removed therefrom or to the tempera-
ture for which the thermostat has been set, the
thermostat 88 opens the circuit of the solenoids
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66, ‘68 and of the heater 76. When this occurs-

the solenoid 68 returns to closed position and
solenoid 68 Teturns to open position placing the
refrigerating apparatus in condition for continu-
stion of normail operation: - Also, when the ther-
mostat 88 responds to a predetermined increase
in the evaporator temperature, the heater 16 is
deenergized, allowing thermostat T2 to return
automatbically to its normal, open circuit position.

Trom the foregoing description, it will be noted
that-I have provided an improved refrigerating
apparatus which may be quickly gefrosted with-
out shutting down the system and one which
automatically returns to normal operation upon
completion of the defrosting operation. It will
also be noted that on the defrosting operation,
thé evaporator in effect has the function of a
condenser, the heat of condensation quickly rais-
ing the temperature of the evaporator to remove
ice. and frost therefrom. In addition, I have

provided a refrigerating apparatus in which the-

gystem - itself functions in reverse to remove ice
from the evaporator.
includes a small flow capacity return line which
acts to increase the pressure in the evaporator
and decrease the time required to defrost the
evaporator; a portion of the deifrosting system
return conduit being arranged to prevent drain-
ing of liquid refrigerant therethrough from. the
evaporator during normal operation of the sys-
tem, while the tube during defrosting serves to
conduet. liquid to the motor compressor unit
which evaporates same to increase the vapor
pressure in the evaporator due to the latent heat
of evaporation.

It will be understood that household refriger-
ators arve controlled in response to change in
temperature of the evaporator and accordingly
any suitable thermostat contrel (not shown) now
in ‘use, may be used with the above deseribed
refrigerator. 'Therefore, when the present sys-
tem is placed in condition for defrosting, the

usual thermostat control of the system will cause:

continuous operation until the defrosting is over
ahd the system has again reached normal oper=
ating condition. When this occurs, warm re-
frigerant will be passed directly to the evaporator
from the condenser to quickly defrost the evapor-~
ator, and liguid refrigerant from.the -evaporaior
header will low through the restrictive passage-
way 64 to the motor compressor unit. - When the
evaporator temperature reaches a predetermingd
temperature, the auxiliary control €38 will inter-
rupt the defrosting condition and allow the nor=~
mal control to cause the system to return to
normal function.

In a mecdified form shown in Fig. 5, the system
is diagrammatically illustrated disclosing a sys-
tem somewhat like that shown in Fig. 4. How«
ever, ‘the modified system shown in Fig. 5 pro-
vides for by-passing refrigerant gas leaving the
compressor so that it Sows- directly into the
evaporator and not only by-passes the liquid
supply and control conduit but also by-passes
the condenser. In all other respects the system
is the same as that shown in Fig. 4. The system
shown in Fig. 5 wherein the gaseous refrigerant
flows directly from the compressor to the evapor-
ator has. been found to rapidly defrost the evap-
orator.

In Fig. 5 reference numerals applied arve the
same as these applied to Fig. 4 with the addition
of 100 added to each numeral.. Thus the evapor-
ator 432 includes the passages 148 ‘and header
150 and is supplied with refrigerant from the

Furthermore my systemt
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condenser-138 by a small diameter or capillary
tube 154 which controls flow of liquid to the
evaporator. Gaseous refrigerant is during nor-
mal operation withdrawn from the evaporator
132 by a motor-compressor unit 134 through the
vapor return. conduit i88, which conduit is con-
trolled by a solenoid valve {88. The vapor re-
turn conduit- $56 includes a portion E83 which
is in heat exchange relation with the conduit-
i58 and (86. In this embodiment the solenoid
valve $68 functions the same as valve 65 in
Fig. 4, however, the ocutlet of the valve 18§ allows
refrigerant to fow into e¢onduit {82 which flows
directly-into the evaperator thereby conducting
the hot gases from the eompressor to the evapor-
ator and by-passing the condenssr {38 and con-
trol eonduit 4584, 'The switch {12 which includes-
push-button {18, heating element 11§ and con-
tact 114, operates the same as the switch 12 in
Fig. 4. Likewise the switch 180 with contact
182 funections the same as switch 88 and contact
82 in Fig. 4. Likewise the electric conduits 184
and (88 are connected in series circuit the same
a5 conduits 82 and 88 are connected in the cir-
¢uit shown in Fig. 4. In other words, the sys-
tems disclosed for refrigeration and defrosting
are the same in Figs. 4 and 5 with the exception
that the solenoid valve which. controls the flow
of gaseous refrigerant to the evaporator causes
the refrigerant to flow imrnediately from the
compressor to the evaporaior, by-passing the
condenser and capillary supply conduit whereas
in Fig, 4 the soclenoid valve €8 controls the fliow
of gaseous refrigerant to the evaporator after
the . refrigerant passes through the condenser.
The description applying to Fig. 4 also applies
to that in ¥g. 5. It will also be noted that in
Fig. 5 a liquid return conduit 164 which is the
same as that shown in Fig. 4 designated 54 and
serves to conduct liguid from the lower part of
the headsr in the evaporator to the suction or
vapor return conduit which conducts the liguid
to the compressor where it is evaporated and
the vapor pressure increased to increase the
pressure and temperature in the evaporator
where such evaporated refrigerant is again con-
densed and re-circulated to thus effectively and
quickly defrost the evaporating element.

Likewise the system shown in Fig. 5 may be
controlled by the same type of thermostatic
control referred to as controlling the system dis-
closed in Fig. 4 in response to changes of tem-
perature in the refrigerant evaporator disclosed
in said system.

In Fig. § I have shown an enlarged view of
the motor-compressor unit 35 which is a con-
ventional type well known in the art. This unit
235 includes a casing 288 which houses a com-
pressor 282 and motor 284. The motor 284 in-
cludes a stator 286 and rotor 288. The rotor 288
is provided with holes or slots 218. Refrigerant
veturned from the evapocrator 32 through conduit
56 enters casing 288 where the refrigerant passes
in direct contact with the compressor 29% and
motor 284 before passing to the compressor inlet
212 and passes through the slots 218 of the rotor
288 before entering the inlet 2{2. The com-
pressor 202 has an outlet 24 which leads to the
condenser 38. Accordingly any liguid refriger-
ant which is conducted through conduit §§ into
casing 208 comes into direct contact with both
the motor and compressor to cause evaporation
thereof and since the refrigerant passes through
the holes 248 any liguid particles are separated
from the gaseous refrigerant by centrifugal force
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due to the rotation of the rotor. Thus only gas
passes to the compressor inlet 212. This unit
36 may also be used in connection with the sys-
tem shown in Fig. 5. Further details of this type
of motor-compressor unit utilizing a rotor hav-
ing holes or slots therein may be found in said
Patent No. 2,199,415,

In Figs. 7 and 8 I have shown two modified
forms of motor-compressor units which may be
used in connection with the systems disclosed
herein. Under certain operating conditions it may
be desirable to use these units.

In Fig, 7 there is shown a motor-compressor
univ 228 having a casing 222 provided with an
inlet 224 which receives the refrigerant frem the
evaporator of the refrigerating system. In the
casing is shown a motor 22§ in the upper portion
thereof and a compressor 227 is positioned in the
lower part of the casing and is provided with in-
let 228 and outlet 239. Refrigerant entering
casing 222 comes into contact with baffle 282
which causes liquid to flow into contact with the
motor 226, compressor 227 and the inside casing
walls to evaporate said liquid due to the heat
of the motor and casing which receives heat
from both the motor and the compressor. Thus
only refrigerant gas enters inlet 228.

In Fig. 8 a motor-compressor unit 24§ includes
a casing 242 having an inlet 243. Within the
casing 242 is a motor 244 having a rotor 248 which
carries a cup-shaped fan 248. RBelow the motor
244 is positioned a comprsssor 245 having an
inlet 258 and an outlet Z52. Refrigerant enter-
ing the casing 242 moves in the direction of the
fan 248 and any liquid refrigerant so entering
drops into said fan and due to the rotation of
the rotor such liguid is thrown upwardly into
confact with the dome portion of casing 242
which causes evaporation of said liguid due to
the heat of the casing which receives ifs heat
from both the motor and compressor. 'Thus only
gaseous refrigerant enters inlet 258.

From the foregoing it will pe readily spparent
that I have provided refrigerating systems such
as disclosed in figs. 4 and 5 wherein refrigerant
gases are passed from the compressor into the
evaporator wherein such gases are condensed and
due to the latent heat of condensation the evapo-
rators of such systems are readily defrosted. Also.
it will be noted that liquid refrigerant during
the defrost period is drained or caused to flow
into the motor compressor casing wherein sensi-
ble heat stored is ufilized to vaporize the liquid
refrigeran$ o increase the vapor pressure and
temperature in the system including the evapo-
rators by the latent heat of evaporation to also
aid in rapidly defrosting the refrigerant evapora-
tors so that defrosting takes place so rapidly
that frozen foods and the like stored therein do
not have an opportunisy to warm up to a point
which would cause melting thereof.

Furthermore, in systems of this type it is com-
mon practice to place the thermal hulb of a
thermostat in contact with the surface of an
evaporator so that the temperature of the evap-
- orator will actuate the thermostat to open and
close the circuit to the motor compressor unit to
thereby control the operation of the system in
accordance with the femperature of the evapora-
tor. Accordingly, when the defrost switches are
actuated to place the systems on defrost op-
eration the thermostat which controls the motor
compressor circuit will continue to demand re-
frigeration and keep the motor compressor cir-
euit closed until the defrost cycle has been com-
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pleted and the system has operated sufficiently
to lower the temperature in the evaporator to
actuate the thermostat to open the motor com-
pressor circuit conmnections. Such thermostats
cause the system to operate during normal oper-
ation so as to maintain the temperatures in the
evaporator; and in the food storage compart-
ment within predetermined limits.

Although only preferred forms of the inven-
tion have been illustrated, and those forms de-
seribed in detail, it will be apparsnt to those
skilled in the art that various modifications may
be made therein without departing from the
spirit of the invention or from the scope of the
appended claims.

I claim:

1. Refrigerating apparatus comprising a re-
frigerant condensing element including a motor-
compressor univ and an evaporator having a
liquid collecting vessel at its outlet, supply means
for controlling the flow of liguid refrigerant from
the condensing element to said evaporator to
maintain the pressure at the discharge of the
compressor higher than the pressure in said evap-
orator during a certain period of operation, con-
duit means for by-passing said sucply means dur-
ing another period of operation tc increazse the
pbressure in said evaporator, and return conduit
means arranged tc conduct liquid refrigerant
from said vessel into direct contact with said mo-
tor-compressor unit only when said conduig
means is open to by-pass said supply means and
cause said increase in pressure in said evapora-
tor.

2. Refrigerating apparatus comprising in com-
bination a refrigerant evaporator having a liquid
coliecting vessel at its outlet, a refrigerant con-
densing element for circulating a refrigerating
medium into said vessel and through said evap-
orator, said condensing element having a motor-
compressor unit, means for defrosting said evap-
orator including conduit means for conducting
liquid refrigerant from said evaporator inio
thermal contact with said motor-compressor unit
to cause evaporation of said liquid and conduit
means for conducting the latent heat of such
evaporation by means of the evaporated refrig-
erant into said evaporator.

3. Refrigerating apparatus comprising s motor-
compressor unit, a condenser and an evaporator
conducting a level of liquid therein adjacent its
outlet, conduit means connecting the evaporator
with said motor-compressor unit, supply means
connecting said condenser with said evaporator,
by-pass means for by-passing said supply means,
and said conduit means including an inlet por-
tion below said liquid level and being arranged
to conduct liquid refrigerant from said evaporator
into direct contact with said motor-compressor
unit when said by-pass means is in operation.

4. In a refrigerating apparatus having a re-
frigerant evaporator having a reservoir contain-
ing a quantity of liquid refrigerant at its outlet
and a refrigerant condensing element operatively
connecied by refrigerant supply and return con-
duits, said element having a motor-compressor
unit, a defrosting system for the apparatis com-
prising, a second refrigerani supply conduit con-
necting the condensing element to the evapora-
tor, said second refrigerant Supbply conduit heing
arranged to deliver gaseous refrigerant to the
evaporator, a normally closed vaive controlling
flow through said second supply conduit, and said
return conduit having a portion at least of its
inlet positioned on said evaporator below the
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liguid level therein at least during defrosting to
recelve . liguid refrigerant from said evaporator
when said valve is opened and the pressure in the
evaporator is thereby increased and the liquid is
conducted into direct contact with said motor-
compressor unit to be evaporated thereby and the
latent heat of evaporation is conducted to' said
evaporator.

5. In o refrigerating apparatus having a re-
frigerant evaporator and a condensing element
operatively connected by a refrigerant -supply
conduit and a refrigerant return conduit, a de-
frosting control system for the evaporator com-
rising, a refrigerant supply conduit to deliver
gaseous refrigerant from the condensing element
to and condense the refrigerant in the evapora-
tor, a normally closed sclenoid valve controlling
fiow through said second refrigerant supply con-
duit, a normally open solenoid valve controlling
flow through said refrigerant return conduit, a
thermostat responsive to.the temperature of the
evaporator controlling operation of said valves,
a manually closed thermostatic switch controlling
operation of said valves, a resistance heater to
influence and hold said thermostatic  switch
closed and being controlled by said thermostat.

€. In o refrigerating apparatus having a re-
frigerant evaporator and a condensing element
operatively connected by a refrigerant supply
conduit and a refrigerant return conduit, a de-
frosting control system for the evaporator com-
prising, a refrigerant supply conduit to deliver
gaseous refrigerant from the condensing element
to and condense the refrigerant in the evapora-
tor, a normally closed solenoid valve controlling
flow through said second refrigerant supply con-
duit, a normally open solenoid valve controlling
flow through said refrigerant return conduit, a
thermostat responsive to the temperature of the
evaporator conirolling operation of said valves,
a manually closed thermostatic switch control-~
ling operation of said valves, a resistance heater
to infusncs and hold said thermostatic switch
closed and being controlled by said thermostat,
and a by-pass conduit connected to the evapora-
tor below the return conduit outlet and connected
to said return conduit between said normally open
valve and said condensing element.

7. In a refrigerating apparatus, a refrigerant
evaporator, a refrigerant condenser, a relatively
small flow capacity conduit delivering liguid re~
frigerant from said condenser to sald evaporator
during normal operation of the system, a rela-
tively large flow capacity conduit connected to

deliver refrigerant from said condenser to said 5

evaporstor to dsfrost the evaporator by heat of
condensation, a refrigerant compressor opera-
tively connected to sald condenser, a refrigerant
return conduit delivering refrigerant from said
evaporator to said compressor, & normally closed
electrically operated valve controlling flow
through said relatively large flow capacity con-
duit, a valve controlling flow through said re-
frigerant return conduit, a control responsive to
5 condition of the refrigerant controlling opera-
tion of said valves, a thermostatic switch controi-
ling said valves, and a resistance heater arranged
to heat and hold s2id thermostatic switch in
closed position and controlled by said control.
S. In & refrigerating apparatus having a re-
fricerant evaporabor and a refrigerant condens~
ing element connected by supply angd return con-
duits, an evaporasor defrosting system compris-
ing, a normeally opsning electrically operated
valve controlling flow through sald refrigerant
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return. conduit, a refrigerant supply line of larger
flow ecapacity than the first supply line for deliv-
ering refrigerant to the evaporator to defrost the
same by the heat of condensation of the refrig-
erant, a normally closed electrically operated
valve controlling flow through said second re-
frigerant supply conduit, a thermostat responsive
to the temperature of the evaporator to control
operation of said valves, a manually operable
thermostatic switch controlling operation of said
valves, and a resistance heater influencing said
thermostatic switch and controlled thereby.
o, In refrigeration apparatus, a refrigerant
evaporator; a refrigerant condensing element, a
relatively small fiow capacity refrigerant supply
conduit normally delivering liquid refrigerant
from said condensing element to said evaporator,
a refrigerant return conduit leading from an out-
let of the evaporator to said condensing element,
a normally open electrically operated valve oper-
able when energized to decrease flow through said
refrigerant return conduit, a relatively large flow
capacity refrigerant delivering conduit connect-
ing said condensing element and said evaporator
for delivering gaseous refrigerant to said evap-
orator o condense and defrost said evaporafor,
a normally closed electrically operated valve op-
erable when energized to increase flow through

- said relatively large flow capacity conduit, a ther-
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mostatic switch manually operable to energize
said valves, a resistance heater influencing and
holding said thermosiatic switch closed, a ther-
mostat responsive to the temperature of said
evaporator controlling said heater, and a by-pass
connecting the evaporator helow the return con-
duit outlet to the condensing element on the
other side of the normally open valve from said
outlet and having a loop portion above said outlet.

10. In g refrigerating apparatus having a re-
frigerant evaporator and a refrigerant condens-
ing element operatively connected by refrigerant
supply and return conduits, a defrosting control
system comprising, a normally open valve con-
trolling flow through the return conduit, a by-
pass fow restricting tube from the evaporator
around said valve in communication with the
condensing element, a refrigerant conducting
conduit of larger flow capacity than said by-pass
tube and connecting the condensing element and
the refrigerant evaporator to deliver relatively
warm refrigerant to the latter, a normally closed
valve in and controlling flow through said rela-
tively large flow capacity conduif, a thermo-
static switch controlling said valves in series cir-
cuit therewith, and a second thermostatic switch
controlling said valves and said first thermostatic
switch in series therewith and responsive to a
condition of the refrigerant.

11. In a refrigerating apparatus having a re-
frigerant evaporator and a refrigerant condens-
ing element operatively connected by refrigerant
supply and return conduits, a defrosting control
system comprising, a normally open electrically
operated valve controlling flow through the re-
turn conduit, a by-pass flow restricting tube from
the evaporator around said valve in communi-
cation with the condensing element, a refriger-
ant conducting conduit of larger flow capacity
than said by-pass tube and connecting the con-
densing element and the refrigerant evaporator
to deliver relatively warm refrigerant to the lat-
ter, a normally closed electrically operated valve
in and controlling flow through said relatively
large flow capacity conduit, a thermostatic switch
in series circuit with and controlling said valves,
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a second thermostatic switch in series with and
controlling said valves and said first thermo-
static switch in response to a condition of the re-
frigerant, and a resistance heater in series circuit

with said thermostatic switches operable to hold -

said first thermostatic switch in closed position.

12. In & refrigerating apparatus, a refrigerant
evaporator, a refrigerant condenser, a relatively
small flow capacity conduit delivering liquid re-
frigerant from said condenser to said evaporator
during normal operation of the apparatus, a rela-
tively large flow capacity conduit connecting said
condenser and said evaporator, said relatively
large flow capacity conduit to deliver refrigerant
to said evaporator to defrost the latter by the
heat of condensation, a normally closed valve re-
sponsive to temperature of the evaporator con-
trolling flow through said relativsly large flow
capacity conduit, a refrigerant compressor oper-
atively connected to said condenser, a refrigerant
return line connecting said evaporator and said
compressor, a refrigerant return line of smaller
flow capacity than said first mentioned return
line conduit connecting said compressor and said
evaporator for restricted flow of refrigerant to
the compressor during defrosting of the evap-
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orator, said second return line being connected to
said evaporator anterior to the connection there-
with of said first return line, a normally open
valve responsive to the temperature of said evap-
orator controlling flow through said refrigerant
return line, and a manually operable control for
controlling operation of said valves.

13. A refrigerating system comprising, a re-
frigerant condensing element, a refrigerant evap-
orating element, a restricted passage for con-
trolling flow of refrigerant from the condensing
element to the evaporating element, an unre-
stricted passage for conducting evaporated re-
frigerant from the evaporating element to the

5 condensing eclement, means for by-passing said

restricted passage, means for closing said unre-
stricted passage, and a continuously open re-
stricted passage from said evaporating element
to said condensing element.
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