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UNITED STATES PATENT OFFICE 
DEFrosfiNG initing arrars 
Lawrence. A. Philippi. Detroit, Mich, assigngr:to 
Nash-Kelvinator Corporation, Detroit, Michi, 
a corporation of Maryland 

Application September 22, 1951, Serial No. 247,799 
(Ci. 62-3) 13 Claims: 

1 : 
This invention relates to refrigerating appa 

ratus and more-particularly to the arrangerient 
fériefiosting the cooling system thereof, 
The present:application...is a continuation iii 

part Öf finy eo-pending applicationis Serial No. 5 
782,906, filed October 29, 1947, for Refrigerating 

d Appalistis 
9, 1950; for Refrigerating'. Apparattis. 
One of the objects of the presents invention is 

to próvide for refrigerators an improved defrost 
ing systeni fér the rapid defrosting of a refrigers . 
aft evaporator, together with automatically op 
erable eóntröl meehanism föi returning the re 
frigerating system to normal operation. 
Another object of my invention is to provide. 

an 'improved method for defrosting a refrigei 
ating systeinii. 

Ainother 6bject of my invention is to arrange 
for delivering hot if 

pressor or heat generating unit wherein it is 
evaporated and due to the latent heat of evapo 
ration the vapor fifesstie' and temperattire in 
the system including the evaporator is greatly: 
increased when such hot gases are received there 
if s5 as to irapidly defrost the evapórator. 
Another objeet of my invention is to by-pass 

the refrigerant condenser and restricted stipply 
line to the evaporator and serid directly the liot 
gases from the compressor into the evaporator 
arid returniquid refrigerant to the motor eórn 
pressor unit to evaporate same to inerease the 
pressure and temperature in the system to ther by quickly and effectively defrost the evaperá 
to. 
Andther object of my invention is to utilize the 

latent heat of evaporation for defrosting by 
passingiiquid refrigerant in thermal and/or di 
rect contact with the motor compressor unit and 
to conduct this latent heat by means of the evaporated refrigerant to the evaporator where 
in the refrigerant is condensed and thereby in 
crease the temperature of the evaporator by the 
latent heat of condensation. : - - - - 
Further objects and advantages of the present 

invention will be apparent from the following 
description, reference being had to the accom 
panying drawings, wherein a preferred form of 
the preserit invention is clearly shown. 
In the drawings: . . - . . . 
Figi is a front view of a refrigerator embody 

ing features of my invention and showing a por 
tion thereof broken away; 

Serial No. 178,506, filed August 

frigerant gases from the 
coingressor to the evaporatof, so that the same. 
may be eohdensed therein and return liquid re 
frigerant froin the evaporator' to the nietor come 

the system to there. 
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Fig. 2 is a view taken along the line. 2, 2 of 
Fig. 1 and showing the door in elevation; : 

Fig. 3 is a fragmentary view taken along the 
line 3-3 of Fig. it; 

Fig. 4 is a diagrammatic illustration of the 
refrigerating and defrosting systems embodying: 
feattires of my invention; 

Fig. 5 is a modification of the systems shown. 
t Fig. 4 and embodying features of my inven 
IOI, 
Fig. 6 is an enlarged view of a motor-compress". 

söftlfit embodying my invention and showing a 
portion thereof broken away; 

Fig. 7 is a modified form of hotor-compressor : 
uhit efinboiying features of my invention; and 

Fig. 8 is another modified form of motor-coms. pfessor: thit. embodying features of my invention: 
In the drawings; there is shown a household 

type of refrigerator having a cabinet, designated 
generally by the numeral. 20. The cabinet 20 has. 
a food storage compartment 22 and a machinery 
corhpartment 24 below the food storage compart 

ent. Access openings to the compartments 22, 
fe closed at the front of the cabinet by doors: 

25 &nd 28 respectively which may be hinged to 
te cabinet. . Gn its inner side, the hnachinery 
stinent door 28 carries a vegetable storage . 
TE8 cooling systemi-for the food storage come: 

partment 22, comprises, in general; a refriger 
ant evaporator 32 and a refrigerant concensing: 
elief tent 34. Preferably, the refrigeraht coi 
densing element 34 comprises, a refrigerant mott 
cömpressor, heat generating or refrigerairit circus. 
lating unit 3 a refrigerant condenser 6f heat 
dissipating element 38. The condensing element 
34 is 5referably holised in the cabinet machihar ery compartment 24. This maehinery compa 
nieht 24 is provided with ?ni opening in the cabi 
net rear wall communicating with a flue 40 to 
carry away the heat of condensation and the 
heat of the motorcón pressor from compart: 
ment 24. The evaporator 32 is preferabiystis 

of the cabinet top 
... si ble brackets 42. Below the evapo 
rator 32, a riumber of food supporting shelves 
44 aire provided and the uppermost of these 
shelves 4 may support a remövable pain its to 
catch water dripping from the evaporator when 
the system is being defrosted. r. The evaporator 32 may be of the so-called U. 
shaped t Y. 
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COiapartinent, formed by the sheet metal evapo 
ratoi is preferably closed at the front thereof by 
an interior door 52. The evaporator 32 may, if 
desired, be constructed like that shown in Pat 
ent, Rube 2,325,706 issued August 3, 1943. 

During oral operation of the refrigerator, 
liquid refrigerant is delivered from the condenser 
35 to the evaporator 32 under the control of a 
SIY all dia.ineter or Capillary tube 54. The notor 
CompleSSO unit 36 is connected to the header 
5 a hove the liquid level therein by a return con 
duis E through Which gaseous refrigerant re 
tuins to the notoi compressor unit. AS ShoWa, 
a portion of the return conduit 55, as at 68, is 
preferably arranged in heat absorbing relation 
ship With a portion 6 of the Supply conduit 54 
to cool the refrigerant paSSing through the lat 
ter. Accordingly, refrigeration during nor:rial 
operation is produced by delivering the correct 
amount of liquid refrigerant to the avaporator 
under the control of a Small diameter or capil 
lary tube. She liquid evaporates in the evapo 
rator and passes to the compressOr Which coin 
presses it and delivers Sanae to the Condense 
wherein it is liquefied and from which it is de 
livered to the Small diameter or capillay tube. 
A defrosting System is provided for the refrig 

erator, including a refrigerant supply conduit 62 
and a refrigerant return conduit Sá. The refrig 
erant supply conduit 2 connects the refrigerant 
condenser 8 to the evaporator 32 and is nor 
Imally 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 open Solenoid Valve 68 is 
provided in the return conduit 56 to control foW 
therethrough. The defrosting system return con 
dui; 38 is connected to the evaporator below the 
outlet, of the return conduit 36. AS shown, the 
conduit 5 by-passes the waive 68 and connectS 
into the return conduit 56 between the Valve and 
the notor compressor unit 36 or conduit 64 may 
be a separate return line, if desired. Return 
conduit it has a relatively Small flow capacity, 
compared to the return conduit 56, to effect an 
increase in pressure in the evaporator 32 When 
valve 88 is closed on defrosting operation of the 
evaporator. To insure against drainage of liquid 
refrigerant from the evaporator during normal 
operation of the Systeril, I form the return Con 
duit is with a loop portion is extending above 
the evaporator Outlet Connection of the return 
conduit 58. Thus, when the valve 68 is in open 
position during normal Operation gas is With 
drawn froin the header 58 to 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 E) which extends above 
the liquid level in the evaporator Whereas the 
inet to the return conduit is is positioned in 
the lower part of the header and below the liquid 
level therein. In practice I have found that the 
tube Sé 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 
to copressor Unit 36 Wherein it is evaporated 
and this latent heat Of evaporation is utilized to 
increase the Vapor preSSLIre 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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4. 
evaporate the liquid which is returned to the 
notor Cornpressor unit and returned to the evap 
Orator in the for in of hot, gases which are con 
densed in the evaporator and the latent heat of 
COrdensation provides for rapid defrosting of the 
evaporating element. Thus, When the System is 
On defiOSt, the Waive 8 is in ciOSed position and 
the conduit 63 receives liquid from the lower part 
of the header and, due to the high pressure in 
the evaporator, the liquid is conducted or forced 
back to the notor CoirpreSSci unit throughout 
the defrost period. The motor compressor unit 
Ilay be any of the Well known units having a 
Inotor nad a compreSSoir enclosed in a 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 
claired in my Patent No. 2,199,415 dated May 7, 
94. 
A control or thernaostatic SWitch 2 is pro 

Vided to control operation of the solenoid valves 
66 and 53. The Switch E2, preferably a bi-metal 
blade, is cooperable With a contact 4 to control 
Operation of the Solenoids. A resistance heater 
S, in Series circuit with the ai-netal blade 72, 

is energized When the blade is in engagement with 
its contact 4 and is arranged to infiuence the 
oi-aata blade to renain in closed circuit posi 
tion. Freferably a push-button ; 3 is provided 
for nailuaily nowing the bi-Enetal blade into en 
gagement. With its cooperating contact, 4. A sec 
Ond thernostatic Switch or bi-metal blade 8 is 
provided to Control operation of the Solenoids 68, 

and of the heater is and is arranged to re 
Sgond to the temperature of the evaporator 32. 
This their nostat 8 is in closed circuit position 
engaging a cooperable contact 32 during normal 
Operation of the refrigerating apparatus. The 
theringStat contact 82 is connected to a main 
lead Wire 34 and tha thernostat blade 8 is con 
nected in series With the Solenoid valve coil 66 
and with the heater 73 by a lead wire 88. A lead 
Wire 33 connects the thermostat contact 4 in 
Series circuit With the coil of the Solenoid valve 
eS which in turn is connected to a main lead 
Wire . 
When it is desired to defrost the evaporator 

32, the theinostatic blade 2 is moved manually 
into engagement with its cooperable contact a 
by ineans of the push-button 8. This closes the 
Circuit of the Solenoids 35, 63 and of the heater 
E3, Since thermostat 8E is closed in response to 
the low teiperature of the evaporator 32. Upon 
closing of the thernostat 52 the heater is is en 
ergized and acts to hold the thernostat 2 in 
closed circuit position. Also, upon closing of the 
circuit, by therinostat 2, the solenoid waive 65 is 
energized and opens the refrigerant supply line 
62 and the other Solenoid 68 is energized and 
closes the refrigerant return line 56. When this 
Occu's, refrigerant flows into the Supply conduit 
62 ald is delivered thereby in gaseous form into 
the evaporator 32 wherein the refrigerant con 
denses in this cold region and gives up its heat 
to raise rapidly the tenperature of the evapora 
tOr 2. Siguid refrigerant is withdrawn from the 
evapCrator 32 by the notor compressor unit 38 
th1rough the return conduit 64 which because of 
its Sinall iOW capacity causes an increase in re 
frigerant pressure in the evaporator 32. When 
the ternperature of the evaporator 32 has in 
Creased to the temperature at which ice and frost 
have been renoved therefrom or to the tempera 
ture for Which the thermostat has been set, the 
thernOStat 8 opens the circuit of the solenoids 
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66, '68 and of the heater 76. When this occurs. 
the solenoid 66 returns to closed position and 
solenoid 63 returns to open position placing the 
refrigerating apparatus in condition for continu 
ation of normal operation. Also, when the ther 
mostat 33 responds to a predetermined increase 
in the evaporator temperature, the heater 76 is 
deenergized, allowing thermostat. 72 to return 
automatically to its normal, open circuit position. 

From the foregoing description, it Will be noted 
that...I have provided an improved refrigerating 
apparatus which may be quickly defrosted 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, 
the 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 therefront. In addition, I have 
provided a refrigerating apparatus in which the . 
system itself functions in reverse to remove ice 
from the evaporator. 

acts to increase the pressure in the evaporator 
and decrease the time required to defrost the 
evaporator; a portion of the defrosting Systein 
return conduit being arranged to prevent drain 
ing of liquid refrigerant therethrough from the 
evaporator duiting normal operation of the SyS 
tem, while the tube during defrosting Serves to 
conduct liquid to the motor Compressor unit 
which evaporates. Sarine to increase the vapor 
pressure in the evaporator due to the latent heat 
of evaporation. 

It will be understood that household refriger 
ators are controlled in response to change in 
tenperature of the evaporator and accordingly 
any suitable thermostat control (not shown) now 
in use, may be used with the above described 
refrigerator. Therefore, when the present Sys 
tennis placed in condition for defrosting, the 
usual thernostat control of the Systein Will cause 
continuous operation until the defrosting is over 
and the system has again reached normal oper 
atting condition. When this Occurs, Warn re 
frigeraat Will be paSSed directly to the evaporator 
from the condenser to quickly defrost the evapor 
ator, and liquid refrigerant from the evaporator 
header will flow through the restrictive passage 
way 6 to the notor compressor unit. When the 
evaporator temperature reaches a predetermined 
temperature, the auxiliary control 80 will inter 
rupt the defrosting condition and allow the nor 
mal control to cause the System to return to 
normal function. 

In a modified form shown in Fig. 5, the system 
is diagrammaticaily illustrated disclosing a sys 
tem. Somewhat like that shown in Fig. 4. Howa. 
ever, the modified system shown in Fig. 5 pro 
vides for by-passing refrigerant gas leaving the 
compressor so that it flows 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 are the 
same as those applied to Fig. 4 with the addition 
of 100 added to each numeral. Thus the evapor 
ator 32 includes the passages 48 and header 
50 and is supplied with refrigerant from the 

Furthermore my systein 
includes a Small flow capacity return line which 
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6 
condenser 38 by a small diameter or capillary 
tube 54 which controls flow of liquid to the 
evaporator. Gaseous refrigerant is during nor 
mal operation withdrawn from the evaporator 
32 by a motor-compressor unit 34 through the 
vapor return conduit 58, which conduit is con 
trolled by a solenoid valve 88. The vapor re 
turn conduit 56 includes a portion 58 which 
is in heat exchange relation. With the conduit. 
A 5A and 69. In this embodiment the Solenoid 
valve 66 functions the same as valve 66 in 
Fig. 4, however, the outlet of the valve 66 allows 
refrigerant to fiow into conduit 62 which flows 
directly into the evaporator thereby conducting 
the hot gases from the coin pressor to the evapor 
ator and by-passing the condenser 38 and Con 
trol conduit 53. The Switch i 2 which includes: 
push-button a 3, heating elerient is and Con 
tact is, operates the same as the Switch 2 in 
Fig. 4. Likewise the switch 8. With contact 
82 functions the same as Switch 39 and contact 

82 in Fig. 4. Likewise the electric gonduits 83 
and 88 are connected in Series circuit the Same 
as conduits 83 and 88 are connected in the cir 
cuit shown in Fig. 4. In other words, the Sys 
tems disclosed for refrigeration and defrosting 
are the same in Sigs. 4 and 5 with the exception 
that the solenoid valve which controls the flow 
of gaseous refrigerant to the evaporatoi CauSeS 
the refrigerant to flow immediately frozn the 
compressor to the evaporator, by-passing the 
condenser and capillary supply conduit whereas 
in Fig. 4 the solenoid valve 66 controls the fiow 
of gaseous refrigerant to the evaporator after 
the refrigerant passes through the condenser. 
The description applying to Fig. 4 also applies 
to that in Fig. 5. It will also be noted that in 
Fig. 5 a liquid return conduit 6ts which is the 
same as that shown in Fig. 4 designated 85 and 
serves to conduct, liquid from the iower part of 
the header in the evaporator to the Suction of 
vapor return conduit Which conducts the liquid 
to the compressor Whare 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-circuiated to thus effectively and 
quickly defrost the evaporating element. 

Likewise the Systern shown in Fig. 5 may be 
controlled by the Sane type of theranostatic 
control referred to as controlling the Systern dis 
closed in Fig. 4 in response to changes of teil 
perature in the refrigerant evaporator disclosed 
in Said System. 

In Fig. 6 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, 
36 includes a casing 23 which houses a com 
preSSor 22 and motor 233. Ehe notor 24 in. 
cludes a stator 26 and rotor 233. The rotor 233 
is provided with holes or slots 2 E3. Refrigerant 
returned from the evaporator 32 through conduit, 
56 enters casing 25 where the refrigeraint, passes 
in direct contact with the compressor 232 and 
motor 24 before passing to the coin pressor inlet 
2:2 and passes through the slots 2 of the rotor 
268 before entering the inlet 232. The con 
preSSor 22 has an outlet 2: A which leads to the 
condenser 38. Accordingly any liquid refriger 
ant which is conducted through conduit SS 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 2 any liquid 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 22. 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 anay 
be desirable to use these unitS. 
In Fig. 7 there is shown a motor-compreSSOr 

unit, 228 having a casing 222 provided with an 
inlet 224 which receives the refrigerant from the 
evaporator of the refrigerating System. In the 
casing is shown a notor 228 in the upper portion 
thereof and a compressor 227 is positioned in the 
lower part of the casing and is provided with in 
let, 223 and outlet 23). Refrigerant entering 
casing 222 coines into contact with baffle 232 
which causes liquid to flow into contact With the 
motor 226, compressor 22, 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 copreSSOr. 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 notor 248 having a rotor 235 which 
carries a cup-shaped fan 248. Below the moto 
244 is positioned a compreSSOf 233 having ai). 
inlet 25 and an outlet 252. Refrigerant enter 
ing the casing 232 moves in the direction of the 
fan 248 and any liquid refrigerant; SO entering 
drops into said fain and due to the 'ot3tion of 
the rotor such liquid is thrown upwardly into 
contact with the dorine polition of casing 262 
which causes evaporation of Said liquid due to 
the heat of the casing which receives its heat 
from both the notor and compressor. Thus Only 
gaseous refrigerant enters inlet 250. 
From the foregoing it will pe readily apparent 

that I have provided refrigetating Systems Such 
as disclosed in Figs. 4 and 5 wherein refrigerant 
gases are passed from the conpressor 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 utilized to vaporize the liquid 
refrigerant, to increase the vapor pressure and 
temperature in the systein 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 opportunity to warm up to a point 
which would cause melting thereof. 

Furthermore, in Systems of this type it is conn 
mon practice to place the therinal bulb of a 
thernostat 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 moto coin pressor unit to 
thereby control the operation of the system in 
accordance with the temperature of the evapora,- 
tor. Accordingly, when the defrost Switches are 
actuated to place the Systeins on defrost op 
eration the theirostat which controls the motor 
compressor circuit will continue to demand re 
frigeration and keep the motor compressor cir 
cuit closed until the defrost cycle has been coin 
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8 
pieted and the System has operated Sufficiently 
to lower the temperature in the evaporator to 
actuate the thermostat to open the motor coin 
preSSOr Circuit Connections. Such thermostats 
cause the System to operate during normal oper 
ation. So as to maintain the temperatures in the 
evaporatoi, 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 
Scribed in detail, it will be apparent 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 
coin preSSor unit and an evaporator having a 
liquid collecting vessel at its outlet, supply means 
for controlling the flow of liquid refrigerant from 
the Condensing element to said evaporator to 
Imaintain the pressure at the discharge of the 
compreSSor higher than the pressure in said evap 
Orator during a certain period of operation, con 
duit ineans for by-passing said supply means dur 
ing another period of operation to increase the 
preSSure in Said evaporator, and return conduit 
means air ranged to conduct liquid refrigerait 
froin Said Wessel into direct contact, With said no 
tGr-COIn pressor unit only when said conduit, 
ineans is Open to by-pass said supply ineans and 
cause Said increase in pressure in said evapora 
tor. 

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

3. Refrigerating apparatus comprising a 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 
connected by refrigerant supply and return con 
duits, said element having a motor-compressor 
unit, a defrosting System for the apparatus corn 
prising, a Second refrigerant supply conduit con 
necting the condensing element to the eVapora 
tor, Said second refrigerant Supply conduit being 
arranged to deliver gaseous refrigerant to the 
evaporator, a normally closed waive 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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liquid level therein at least during defrosting to 
receive liquid refrigerant from said evaporator 
when said valye is opened and the pressure in the 
evaporator is thereby increased and the liquid is 
conducted into direct contact with Said notor 
compressor unit to be evaporated thereby and the 
latent heat of evaporation is conducted to said 
evaporator. 

5. In a refrigerating apparatus having a re 
frigerant evaporator and a condensing element 
operatively connected by a refrigerant Supply 
conduit and a refrigerant return conduit, a der 
frosting control system for the evaporator coil 
prising, a refrigerant supply conduit to deliver 
gaseous refrigerant from the condensing element 
to and condense the refrigerant in the evaporar 
tor, a normally closed solenoid valve controlling 
flow through said second refrigerant supply con 
duit, a normally open solenoid valve controlling 
flow through said refrige:'ant return conduit, a 
thernostat 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 therinostatic Switch 
closed and being controlled by said therinostat. 

6. In a 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 con 
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 controlling operation of Said valves, 
a manually closed thermostatic switch control 
ling operation of said valves, a resistance heater 
to infuseinca and hold said thernostatic Switch 
closed and being controlled by said ther nostat, 
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 
Sinail flow capacity conduit delivering liquid re 
frigerant, from said condenser to said evaporator 
during normal operation of the Systein, a rela 
tively large flow capacity conduit connected to 
deliver refrigerant from said condenser to Said 5 
evaporator to defrost the evaporator by heat of 
condensation, a refrigerant compressor opera 
tively connected to said condenser, a refrigerant 
return conduit delivering refrigerant from Said 
evaporator to said cornpressor, a 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 
a condition of the refrigerant controlling opera 
tion of said valves, a thermostatic SWitch control 
ling said valves, and a resistance heater arranged 
to heat, and hold said thermostatic SWith in 
closed position and controlled by Said control. 

S. In a refrigerating apparatus having a re 
frigerant evaporator and a refrigerant condens 
ing element connected by Supply and return con 
duits, an evaporator defrosting System compris 
ing, a normally opening electrically operated 
valve controlling flow through said refrigerant 
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return conduit, a refrigerant supply line of larger 
flow capacity 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 
wave 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 
thernostatic switch and controlled thereby. 

9. In refrigeration apparatus, a refrigerant 
evaporator, a refrigerant condensing element, a 
relatively smali fow capacity refrigerant supply 
conduit normally delivering liquid refrigerant 
froin said condensing element to Said evaporator, 
a refrigerant return conduit leading fron 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 to condense and defroSt Said evaporator, 
a normally closed electrically operated valve op 
erable. When energized to increase foW 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 thermostatic switch closed, a ther 
nostat responsive to the temperature of Said 
evaporator controlling Said heater, and a by-pass 
connecting the evaporator below 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 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 Valve con 
trolling foW through the return conduit, a by 
pass flow 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 conduit, a thermo 
static switch controlling said valves in series cir 
cuit therewith, and a second thernostatic 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 a 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 relatively 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 element, 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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