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2,743,587 
CONTROL FOR REFRGERATING APPARATUS 

Earl F. Hubacker, Louisville, Ky., assignor to General 
Electric Company, a corporation of lew York 

Application November 12, 1954, Serial No. 468,265 
19 Claims. (Cl. 62-3) 

This invention relates to refrigerating apparatus and, 
more particularly, to a control device for defrosting the 
evaporator of refrigerating apparatus. 
One system for defrosting an evaporator of a refrig 

erator supplies hot gas from the compressor to the 
evaporator to heat the evaporator to defrosting temper 
ature. In one such system, when it is desired to defrost, 
the flow of refrigerant in the system is fed from the 
condenser directly to the evaporator so that the evapo 
rator in effect becomes a part of the condenser; that is, 
the flow bypasses the restrictor or liquid expansion means 
of the system which in its normal refrigerating cycle is 
connected between the condenser and the evaporator to 
convert the compressed liquid into a cooling liquid. 

This invention contemplates the provision of an im 
proved system of this character having improved control 
means for causing the hot gas to flow directly from the 
condenser to the evaporator when defrosting is desired, 
and for stopping such flow and re-establishing normal 
flow of the refrigerant when the defrosting operation has 
been completed. More specifically, the flow of gas is 
diverted directly from the condenser to the evaporator 
for defrosting responsively to a predetermined condition 
of operation in the system, for example, the number of 
compressor operations; and automatically the flow of 
refrigerant is restored for normal refrigerating operation 
in response to a predetermined condition of operation of 
the evaporator, more specifically, to the pressure in the 
evaporator. In a preferred embodiment of this invention, 
the control means directs the hot gas to flow through 
the evaporator in a direction reverse to the normal flow 
of the cooling liquid through the evaporator for refrig 
eration. The invention also contemplates providing 
suitable means to vary the frequency of the defrosting 
operation in response to the ambient temperature outside 
of the compartment being cooled by the evaporator. 
A primary object of the present invention is to provide 

a control device for starting defrosting by directing hot 
gaseous refrigerant from the condenser directly to the 
evaporator after a predetermined condition of operation 
and for stopping flow of hot gaseous refrigerant and 
automatically restoring normal refrigerant flow in re 
sponse to a predetermined pressure in the evaporator. 
Another object of this invention is to provide a device 

for automatically varying the frequency of the defrosting 
of the evaporator in accordance with the ambient ten 
perature. 

Further objects and advantages of the invention will 
become apparent as the following description proceeds 
and the features of novelty which characterize the inven 
tion will be pointed out with particularity in the claims 
annexed to and forming a part of this specification. 

In accordance with this invention, there is provided 
refrigerating apparatus including a compressor, a con 
denser, and an evaporator. 
pressor, the condenser, and the evaporator to convey 
refrigerant from the compressor through the condenser 
and to the evaporator during the normal refrigerating 
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cycle; and a suction conduit connects the evaporator and 
the compressor to carry the refrigerant from the evap 
orator to the compressor during this cycle. Suitable 
means such as a restrictor or expansion means are dis 
posed in the first line between the condenser and the 
evaporator to regulate the flow of refrigerant to the 
evaporator thereby to convert the refrigerant to a cooling 
liquid. Suitable means are provided to bypass the regu 
lating means to cause the high pressure refrigerant to 
flow from the condenser where it is hot directly to the 
evaporator to defrost it. This bypass means restores 
normal flow through the regulating means and the evap 
orator in response to a predetermined pressure in said 
evaporator during hot gaseous refrigerant flow there 
through. 

For a better understanding of the invention reference 
may be had to the accompanying drawings, in which: 

Fig. 1 is a diagrammatic view of a refrigerating system 
embodying the present invention; 

Fig. 2 is a sectional view of the control apparatus of 
the present invention; 

Fig. 3 is a fragmentary plan view of the apparatus of 
Fig. 2; 

Fig. 4 is a fragmentary sectional view similar to Fig. 2 
showing the control apparatus in another position; and 

Fig. 5 is a view partly in section of a modification of 
the control apparatus. 

Referring to the drawing and particularly Fig. 1, there 
is shown a refrigerating system including a compressor , 
which supplies high pressure refrigerant vapor to a con 
denser 2 through a conduit or "line' 3. The condensed 
refrigerant then flows through a "line' 4 to a valvular 
line control device or means 5. This control means 5 
normally permits the condensed refrigerant to flow 
through a fixed restrictor 6, preferably a capillary tube, 
wherein the refrigerant is reduced in pressure. 

From the restrictor 6, the refrigerant passes into a 
header 7 that is divided by a wall member 8 into two 
compartments 9 and 10 with the restrictor 6 directing 
refrigerant into the compartment 9. It will be under 
stood that the compartments 9 and 10 could be separate 
rather than unitary, if desired. 
When the liquid refrigerant enters the compartment 

9 fron restrictor 6, a portion of the liquid refrigerant 
flashes into vapor in the compartment 9 of the header 7 
and the remaining liquid refrigerant evaporates in the 
evaporator 11 and the compartment it of the header 7. 
The evaporator provides a cooling effect for a com 
partment 12 such as a refrigerator cabinet, for example. 
A line 4 returns the gaesous refrigerant from the com 
partment 10 to the control means 5 from which it flows 
through line 15 to the compressor 1 to again be com 
pressed to repeat the cycle. The flow during this normal 
refrigerating cycle is shown by the full arrows in Fig. 1. 

it will be understood that part of the vaporous refrig 
erant, which evaporates in compartment 9, will flow 
through a second restrictor 16, which provides communi 
cation between the compartment 9 and the line 15, to the 
line i5 and back to the compressor 1. Preferably, the 
second restrictor 6 is a capillary tube and has a fixed 
orifice of a greater diameter than the fixed orifice of the 
restrictor 6. The second restrictor ió has a high restric 
tion to gas flow therethrough so that sufficient pressure is 
built up in the compartment 9 to force the liquid refrig 
erant and most of the vapor through the evaporator and 
the suction line. This prevents liquid flow through the 
second restrictor 16 during the normal refrigerating cycle. 
The bottom of the header 7 is preferably sloped to the 
right, as shown in Fig. 1, to cause the liquid to collect 
above the opening to the evaporator, though the pres 
sure in compartment 9 will force the liquid into the 
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evaporator even though the bottom of the header is 
horizontal. 

In accordance with this invention, after a predetermined 
number of cycles of the compressor, the control means 5 
operates to prevent refrigerant flow through the restrictor 
6 and directs the refrigerant through the evaporator it 
in a reverse direction (see dotted arrows in Fig. 1) to 
initiate and effect defrosting. During defrosting, the 
refrigerant compressed in the compressor is pumped 
through the line 3 to the condenser 2 where it is only 
partially condensed; this is due to the fact that the 
evaporator 11 is now on the high pressure side of the 
compressor so that the evaporator 11 functions as part of 
the condenser system. Thus, if the evaporator and con 
denser are of the same Surface area and exposed to the 
same temperatures, for example, then the refrigerant con 
densed in the condenser 2 will be equal to that condensed 
in the evaporator. Since the evaporator temperature 
normally will be lower than the condenser temperature 
whereby if the evaporator and condenser, for example, 
have the same Surface areas a larger portion of the refrig 
erant will be condensed in the evaporator than will be 
condensed in the condenser. 

This reversal of flow of the refrigerant for defrosting is 
controlled by the valvular control element 5. Thus, in this 
operation, the mixture of hot gas and hot liquid refrigerant 
flows from the compressor to the condenser 3 and thence 
through the line 4 to the control means 5. As will be 
described in detail, the valve arrangement in the control 
means 5 is arranged so that less resistance is offered to 
passage of refrigerant through the control means 5 than 
through the restrictor 6 during defrosting whereby the 
refrigerant flows through the control means 5 into the line 
14. This refrigerant then passes into compartment 10 
of header 7 and enters the evaporator 1 in a direction 
reverse to the direction in which the refrigerant flowed 
during the normal refrigerating cycle. The remainder of 
the hot gas is condensed within the evaporator 11 and the 
condensation provides the heat required to defrost the 
evaporator. The liquid refrigerant next passes into the 
compartment 9 of the header 7 and through the second 
restrictor 16. The liquid refrigerant will not flow through 
the restrictor 6 because both ends are at substantially the 
Same pressure. The line 15 into which the second 
restrictor 16 is connected is on the low side of the com 
pressor so that refrigerant flows through the restrictor 16 
which effects a pressure difference sufficient to vaporize 
all of the refrigerant either before or after it enters the 
compressor cylinder to again be compressed. 
The control means 5 not only reverses flow of refriger 

ant after a predetermined number of cycles of the com 
pressor but also stops reverse flow of refrigerant to stop the 
defrosting operation in response to a predetermined pres 
sure in the evaporator. The pressure on the high side of 
the reverse cycle increases as the evaporator temperature 
increases; it being understood that the evaporator tem 
perature increases after the frost melts from the evaporator 
11. This pressure in the evaporator is transmitted through 
the line 14 to the control means 5 where it actuates suit 
able mechanism to stop defrosting and start the normal 
refrigerating cycle. 

This control means 5, as shown in Figs. 2, 3 and 4, 
includes a casing 21 that provides a chamber 22 therein 
through which low pressure gaseous refrigerant flows from 
the evaporator to the compressor during the normal refrig 
eration cycle and the high pressure hot gaseous refrigerant 
flows from the condenser to the evaporator during the 
reverse defrosting cycle. In order to change the direction 
of flow of refrigerant through the chamber 22, a valve 
body 23 is disposed in the lower portion of the casing. 
This valve body 23 has an inlet passage or duct 24 that 
permits high pressure hot gaseous refrigerant to flow from 
the line. 4 into the chamber 22 during defrosting. An out 
let duct or passage 25 allows low pressure refrigerant vapor 
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4 
from the evaporator 11 to flow through the line 15 into 
the compressor 1 during the normal cycle. 
The casing 21 has a third passage or opening 26 that 

joins with the line 14 to provide communication between 
the chamber 22 and the evaporator 11. The opening 26 
is preferably located in the lowermost portion of the 
casing 21 to assure that any liquid refrigerant resulting 
from condensing in the condenser flows therefrom through 
the evaporator during the defrosting operation although 
it could be positioned in the upper portion of casing 21 
and the vapor be depended upon to carry the condensed 
liquid refrigerant through the chamber 22. 
A valve member 28 is provided in the inlet passage 24 

to prevent gas and liquid refrigerant flowing through the 
line 4 from entering the chamber 22 during the normal 
refrigerating cycle. The valve 28 when in its position 
shown in Fig. 2 directs the refrigerant from the condenser 
into a third passage 27 in the valve body 23. The con 
densed refrigerant flows through an angular portion 27a 
of passage 27, and a portion 27b, which has its axis sub 
Stantially perpendicular to the axis of the inlet passage 24, 
into the restrictor 6. As shown in Fig. 2, the portion 27b. 
of the passage 27 is in coimmunication with the passage 
24 but communication between passage 24 and chamber 
22 is blocked by the valve member 28 during normal 
refrigerant flow so that the refrigerant must flow through 
the restrictor 6. 
When the compressor 1 is operating, the high pressure 

cf. the gas and liquid refrigerant acting on the valve 
Enember 28 forces it against the valve seat 29, which is 
provided at the upper end of the passage 24. The valve 
Seat 29 includes a portion 30 preferably made of poly 
tetrafluoroethylene resin, but any material that is resistant 
to refrigerant and sufficiently resilient to insure a tight seal 
by valve member 28 thereagainst may be employed. 
A valve member 31 is disposed in the outlet passage 25 

to prevent flow through the passage 25 during the defrost 
ing cycle. This valve member 31 cooperates with a valve 
Seat 32 (Fig. 4) in the passage 25 to prevent high pressure 
refrigerant, which flows through the chamber 22 during 
the defrost cycle, from returning to the compressor 
through the line 15 rather than flowing to the evaporator 

through the line 14. 
In order to cause the refrigerant to flow through the 

chamber 22 in the desired direction, the valve members 
28 and 31 are mechanically interlocked. For this purpose, 
a bracket member 33 having arms 34 and 35 (Fig. 3) 
united by intermediate portion 36 is employed to inter 
connect the valve members 28 and 31; a rod 37, which 
is joined to the valve member 28, is pivoted to the arm 
34 of the bracket member 33, while a rod 38, which is 
Secured to the valve member 31, is pivoted to the arm 35. 
The bracket member 33 is fulcrumed on a transverse arm 
39 of a Support member 40 for rotation about the trans 
Verse arm. 39. The support member 40 comprises a por 
tion 4t extending upwardly from the valve body 23 and 
the transverse arm 39 extending at right angles to the 
upright portion 41. The transverse arm 39 has a ratchet 
Wheel 42 mounted thereon for rotation thereabout. It will 
be understood that the member 40 could be secured to 
other parts of the casing, if desired, provided the bracket 
member 33 and ratchet wheel 42 rotate independently 
With respect to each other about the transverse arm 39. 
A Spring 43 has one end attached to a downwardly de 

pending fange 44 of bracket member 33 to bias the bracket 
inenber 33 in a counter-clockwise direction (as shown in 
Figs. 2 and 4) about the transverse arm. 39. The other 
end of the spring 43 is connected to a fixed bracket mem. 
ber 43', which is joined by suitable means such as welding 
to the interior of the casing 21. A weight 45 is mounted 
on the bracket member 33 between the arms 34 and 35 
and is disposed on the same end of the bracket member 
33 as the depending flange 44, which extends from the arm 
35, to aid the spring in rotating the bracket member 33. 
The arm 34 has a portion 46 extending beyond the arm 
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35 to cooperate with a holding means that retains the 
bracket member 33 in its normal refrigerating position of 
Fig. 2 and prevents the force of the spring 43 and weight 
45 from moving the bracket member 33 to the defrost 
position of Fig. 4 until desired. This holding means in 
cludes a pair of flexible members 47 and 48 and a bi 
metal member or strip 49. The portion 46 is normally dis 
posed within an opening 58 in the flexible member 47, 
as shown in Fig. 2, while the flexible member 48 is nor 
mally disposed outside the path of the portion 46 so that 
the portion 46 will not be engaged in an opening 5 of the 
member 48. The flexible member 48 is moved to the left 
(Fig. 2) by the bimetal strip 49 when it moves due to a 
low ambient temperature surrounding the control means 
5, which is preferably disposed adjacent the compressor 
and condenser, into a position where portion 46 will be 
engaged in the opening 51. The opening 50 is larger than 
the opening 51 whereby the counter-clockwise rotation of 
the bracket member 33 is reduced by engagement of the 
portion 46 in opening 51. It will be understood that the 
clockwise rotation of the bracket member 33 must reach 
the same position at all times in order to insure that the 
valve member 28 sits tightly against portion 30 of valve 
seat 29; therefore, it is the upper edges of openings 50 and 
51 that determine the angular movement of the bracket 
member 33. 

Preferably, the member 47 is made of spring material 
while the member 48 is made of bimetal. The member 
48 is designed to flex with temperature in the same direc 
tion as bimetal strip 49. This, of course, markedly re 
duces the force required for bimetal strip 49 to move mem 
ber 48 to the position where the portion 46 is disposed in 
the opening 51. Thus, if member 48 is made of bimetal, 
a smaller change in the ambient temperature surrounding 
the control member 5 is needed to engage and disengage 
the opening 51 of member 48 with portion 46 than if 
member 43 is made of spring material, for example. 
The ratchet wheel 42 has a pin or stud 52 adjacent its 

periphery to release the portion 46 from the holding means 
when it is desired to allow the force of the spring 43 and 
weight 45 to move the bracket member 33 to the position 
shown in Fig. 4 to start defrosting. Since the pin 52 is 
mounted on the ratchet wheel 42, it will be seen that the 
engagement of the pin 52 with the flexible member 47 is 
dependent upon rotation of the ratchet wheel 42. The 
ratchet wheel 42 is provided with teeth 53 around its en 
tire periphery that are adapted to be engaged by the pawl 
54 of angular portion 55, which extends at a substantially 
right angle to the arm 34 of the bracket member 33. Thus, 
the paw 54 will rotate the ratchet wheel 42 about the de 
pending arm 39 whenever the bracket member 33 moves 
in a clockwise direction. 

In order to prevent reverse rotation of the ratchet wheel 
42 after being moved by the pawl 54, pawls 56 and 57 
are formed from the resilient strip 58, which is supported 
from the interior of the casing by a bracket 59. The pawl 
56 is preferably punched out of the resilient strip 58. It 
will be understood that the bracket 59 and the strip 58 can 
be disposed in any position within the casing 21 provided 
the strip prevents reverse rotation of the ratchet wheel 42. 
A filter 60 is disposed in line 4 adjacent its juncture with 

the inlet passage 24 in the valve body 23. A filter 61 is 
positioned in line 14 adjacent its connection with the pas 
sage 26 in the casing 21. - 

Considering the operation of the present invention, 
refrigerant during the normal refrigerating cycle (full 
arrows in Fig. 1) flows from the compressor 1 through the 
condenser 2, the passages 24 and 27 and the first restrictor 
6 to the evaporator 1. When the compressor operates, 
the valve member 28 is moved by the high pressure refrig 
erant up against the portion 30 of the valve seat 29 as 
shown by the dotted line position in Fig. 2, and is held 
there by the high pressure. This movement of the valve 
member 28 is transmitted through the bracket member 33 
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6 
to the valve member 31 so that it is moved to its dotted 
line position of Fig. 2. The force exerted by the high 
pressure refrigerant against the valve member 28 is suffi 
cient to overcome the force exerted by the weight 45 and 
the spring 43 that tends to move the valve members 28 
and 3 to the solid line position shown in Fig. 2. The dis 
position of the valve members in the dotted line positions 
permits the low pressure vapor to return to the compressor 
from the evaporator through the line 14, the casing 21, and 
the line 15. 

Suitable ineans (not shown), such as a temperature re 
sponsive switch, are employed to start and stop operation 
of the compressor (which may be motor driven) when 
the compartment 12 being cooled by the evaporator 11 
reaches predetermined high and low temperatures, respec 
tively, so as substantially to hold a selected temperature 
within the compartment. 

It will be understood that the portion 46 of bracket 33 is 
disposed adjacent the lower edge of opening 50 of mem 
ber 47 but not in contact therewith when the compressor is 
operating during the refrigerating cycle. Similarly, if the 
portion 46 is also disposed in opening 5 of member 48, 
the portion 46 is disposed adjacent the lower edge of open 
ing 51 but not in contact therewith. When the compres 
sor shuts down, the pressure in the system tends to equalize 
and the force of the spring 43 and the weight 45 rotates 
the bracket 33 (counterclockwise in Fig. 2) about the 
transverse arm. 39. This rotation moves the portion 46 
of bracket 33 into contact with the upper edge of the open 
ing 50 and the valve members 28 and 31 to their full line 
positions. When the compressor is again started, the 
bracket member 33 rotates about the transverse arm 39 
(clockwise in Fig. 2) and this rotation is transmitted by 
the pawi 54 to the ratchet wheel 42 to advance the ratchet 
wheel. When the compressor stops again, the pawls 56 
and 57 prevent the ratchet wheel from being moved in a 
reverse direction. 
When the ratchet wheel has moved a predetermined dis 

tance in response to a number of cycles of operation just 
described, the pin 52 of the ratchet wheel 42 engages the 
flexible member 47, and releases the portion 46 of the 
bracket 33 from the opening 50 of the flexible member 47. 
After the portion 46 of bracket 33 is released, the spring 
43 and weight 45 bias the valve member 3 into contact 
with the seat 32 and the valve member 28 into a position 
between the connection of the portion 27a of the passage 
27 with passage 24 and the connection of the portion 27b 
of the passage 27 with passage 24, as shown in Fig. 4. 
This release occurs after the compressor has stopped. 

With the control apparatus in the position shown in 
Fig. 4, there is provided a new flow path for the refrig 
erant when the compressor again starts. When the com 
pressor again starts, the refrigerant compressed in the 
compressor is pumped through line 3 to condenser 2 
where it is only partially condensed as previously ex 
plained. The mixture of hot gas and hot liquid refrig 
erant then passes through line 4 into passage 24 from 
which it flows into passage 27. Since the chamber 22 and 
the portion of the passage 24 above valve member 28 
offer less resistance to refrigerant flow than the restrictor 
6, the refrigerant flows into the portion of the passage 
24 above the valve member 28 and into the chamber 22. 
As the valve member 31 is in contact with the valve seat 
32, it is obvious that the refrigerant cannot flow from 
the chamber 22 through outlet passage 25 but must exit 
through passage 26 and line 14. 

This refrigerant then passes into the compartment 10 
of header 7 and enters the evaporator 1 in a direction 
reverse to the direction in which the refrigerant flowed 
during the normal refrigerating cycle. The remainder 
of the hot gas is condensed within the evaporator i 
and this condensation provides the heat required to de 
frost the evaporator, The liquid refrigerant next passes 
into the compartment 9 of the header 7 and through 
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the second restrictor 16, which effects a pressure differ 
ence sufficient to vaporize all of the refrigerant either 
before or after entering the compressor cylinder to again 
be compressed. The liquid refrigerant does not flow 
through the restrictor 6 because both ends are at Sub 
stantially the same pressure. 

After the frost melts from the evaporator 11, the evap 
orator temperature increases and, accordingly, the pres 
sure on the high pressure side of the reverse cycle in 
creases. This increase in pressure exerts a force on the 
valve member 31. As the pressure increases, the force 
on the valve member 31 increases to finally overcome the 
force exerted by the spring 43 and weight 45 to move 
the portion 46 back into the opening 50. It will be 
seen that the line 15 is exposed to the suction pressure 
of the compressor so that this reduced pressure on one 
side of the valve member aids the evaporator pressure, 
which is exerting a force on the opposite side of the 
valve member 31, in moving the valve member to over 
come the combined spring and weight force. 
When the bracket member 33 moves from the defrost 

ing position of Fig. 4 to the normal refrigerating posi 
tion of Fig. 2, the pawl 54 rotates the ratchet wheel 42 
so that the pin 52 moves away from the flexible mem 
ber 47 to permit the portion 46 to again engage the open 
ing 50 when the force on valve member 31 overcomes 
the force exerted by spring 43 and weight 45. Since 
the evaporator temperature is very high due to the de 
frosting, the compressor will continue to operate result 
ing in the assembly moving to its dotted line position 
of Fig. 2; that is, the valve member 28 seats against 
the portion 30 of the valve seat 29 to direct the high 
pressure refrigerant into the restrictor 6 and the valve 
member 31 is moved away from the valve seat 32 so that 
low pressure vapor may return to the compressor from 
the evaporator. Refrigeration then continues until the 
evaporator reaches its predetermined minimum tempera 
ture at which the compressor shuts down. - 
The bimetal strip 49 serves to compensate for the 

difference in ambient temperature to increase the fre 
quency of defrosting operations when the ambient tem 
perature around the refrigerating system increases, and 
vice versa to decrease said frequency when the ambient 
temperature decreases. Thus, when the temperature 
surrounding the control means 5, which is outside the 
compartment 2 and preferably disposed adjacent the 
compressor and condenser is high, the bimetal strip moves 
to the right (Fig. 2) and permits the flexible member 
48 to move away from the portion 46 to its normal po 
sition so that the portion 46 will engage in the opening 
50 rather than in the opening 51 in the member 48. 
This, of course, results in the portion 46 advancing the 
ratchet wheel further during each cycle than when the 
portion 46 is disposed in the opening 51 since the open 
ing 51 is of a smaller size which reduces the rotary ad 
vance of the ratchet wheel on each operation thereof. 
Movement of the bimetal strip 49 due to a lower an 
bient temperature causes the bimetal 49 to urge the mem 
ber 48 into contact with the member 47 so that the 
portion 46 will engage in the opening 51 of the member 
48. When this occurs, the ratchet wheel is rotated few 
er teeth for each cycle. Thus, this device permits de 
frosting at shorter intervals when the ambient tempera 
ture is high than when the ambient temperature is low. 
It will be observed that during a complete rotation of 
the ratchet wheel that the flexible member 48 may be 
both in its normal position and in the position whereby 
it will be engaged by the portion 46. Therefore, the 
present device compensates for varying temperatures 
during the rotation of the ratchet wheel so that the am 
bient temperature governs as to when the defrosting op 
eration begins. 

Since both the flexible member 48 and bimetal mem 
ber 49 are in contact with casing 21, these members are 
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responsive to the ambient temperature surrounding the 
casing 21 rather than the temperature of the suction gas 
passing through the casing. This is due to the fact that 
metal to metal heat transfer is much greater than heat 
transfer from a gas to metal. In addition, casing 21 is 
positioned a sufficient distance from the evaporator. 11 
so that the line 14 may be in heat exchange relation with 
the restrictor 6 and the line 14 may be exposed to the 
ambient temperature whereby the temperature of the 
suction gas passing through the casing is within a few 
degrees of the ambient or room temperature. 

It will be observed that a portion of the restrictor 6 
is in heat exchange relation with the line 14, which con 
nects the evaporator 11 with the control means 5, and 
the line 15, which connects the control means 5 with 
the compressor 1. This is the normal heat exchange re 
lationship provided in the well-known refrigeration sys 
ten between the restrictor and the suction line to in 
crease the efficiency of the system; it being understood 
that the suction line of the present invention consists 
of lines 14 and 5. 
The restrictor 6 is also disposed in heat exchange re 

lationship with that portion of the second restrictor 16 
adjacent the header 7. During the normal refrigera 
tion cycle, this permits the hot liquid refrigerant in the 
restrictor 6 to heat additionally any cold gas that may 
have entered the second restrictor 16 after vaporizing in 
compartment 9 to insure that this gas is completely va 
porized before entering the compressor 1 by means of 
line 15. Obviously, the second restrictor 16 is not placed 
in heat exchange relation with line 14 since this would 
cause cooling of the hot gas flowing to the evaporator 
during defrosting by the cold liquid flowing through the 
Second restrictor 16. 
While the modification disclosed in Figs. 2 to 4 has 

shown the defrosting of the evaporator to be initiated in 
response to the number of refrigerating cycles, it will 
be understood that other suitable means may be employed 
for initiating the reverse flow through the evaporator for 
defrosting the evaporator. For example, Fig. 5 discloses 
a modification for use when the evaporator is disposed 
in a household refrigerator, for example, that initiates 
defrosting after the door has been opened for a predeter 
mined cumulative time while the compressor is oper 
ating. Similar parts in Fig. 5 will be identified by the 
same numerals employed in Figs. 2 to 4. A solenoid is 
disposed within a box 62 and is energized whenever a 
timing mechanism has run for the predetermined period. 
Energization of the solenoid causes its plunger 63 to 
move upwardly whereby a defrost set arm 64 is pivoted 
by a member 65 that is connected at one end to the 
plunger 63 and at its other end to the defrost set arm 64. 
The upward movement of solenoid plunger 63 results in 
defrost set arm 64 engaging the member 47 so that the 
arm 64 and the member 47 move to their dotted line 
positions of Fig. 5. While only member 47 has been 
shown, it will be understood that members 48 and 49 
may be employed in this modification, if desired. 
The movement of member 47 to its dotted line posi 

tion releases the portion 46 of the bracket member 33 
from the opening 50 in member 47. This, of course, per 
mits the bracket member 33 to move to the defrost posi 
tion of Fig. 5 when the compressor shuts down due to 
the force of the spring 43 and the weight 45. The 
bracket member 33 has a stud 66 that serves as a catch 
or dog to engage the defrost set arm 64 to move it to its 
full-line position when the bracket member 33 moves to 
the defrost position. Then, when the defrost period ends, 
the portion 46 of the member may again engage the 
opening 50 to permit the normal refrigerating cycle. 
The circuit containing the timer that energizes the 

solenoid is connected in parallel with the motor circuit 
of the compressor motor. The switch that energizes the 
motor in response to conditions in the refrigerator con 
partment being cooled is disposed between the source 
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of power and the timer so that the timer is de-energized 
whenever the compressor is not operating. The timer 
circuit has a switch therein that is normally open but 
closes whenever the refrigerator door is opened to ener 
gize the timer, if the motor is energized. Thus, the timer 
is energized during the time that the door is opened 
provided the compressor is operating but is de-energized 
if the compressor is not operating. Other suitable means 
may be employed to initiate the defrosting mechanism, 
if desired. 

This invention has the advantage of providing a uni 
tary valve arrangement that starts defrosting after a pre 
determined condition of operation and stops defrosting 
when the evaporator reaches a predetermined pressure. 
A further advantage provided by this invention is that 
the device is less expensive to manufacture than present 
defrosting mechanisms. 

This invention also has the advantage of permitting 
defrosting to occur only when needed since heavy frost 
forms in a higher ambient temperature than in a low 
ambient temperature. Another advantage is that this 
invention permits the defrosting arrangement to provide 
for a change in the ambient temperature. 

While the present invention has been described by 
reference to particular embodiments thereof, it will be 
understood that modifications may be made by those 
skilled in the art without actually departing from the 
invention. Therefore, the appended claims are intended 
to cover all such variations as come within the true spirit 
and scope of the invention. 
... I claim: 

1. Refrigerating apparatus including a compressor, a 
condenser, an evaporator, a line connecting, said com 
pressor, said condenser, and said evaporator to permit 
refrigerant flow from said compressor through said con 
denser to said evaporator during the normal refrigerating 
cycle, a suction line connecting said evaporator and said 
compressor to permit refrigerant flow from said evapo 
rator to said compressor during the normal refrigerating 
cycle, means in said first line between said condenser and 
said evaporator to regulate the flow of refrigerant to said 
evaporator, and means to bypass said regulating means 
to reverse the flow of refrigerant through said evaporator 
to defrost said evaporator, said bypass means stopping 
reverse flow and restoring normal flow through said reg 
ulating means and said evaporator in response to a 
predetermined pressure in said evaporator during reverse 
flow therethrough. 

2. Refrigerating apparatus including a compressor, a 
condenser, an evaporator, a line connecting said com 
pressor, said condenser, and said evaporator to permit 
refrigerant flow from said compressor through said con 
denser to said evaporator during the normal refrigerating 
cycle, a suction line connecting said evaporator and said 
compressor to permit refrigerant flow from said evapo 
rator to said compressor during the normal refrigerating 
cycle, means in said first line between said condenser 
and said evaporator to regulate the flow of refrigerant 
to said evaporator, valve means in said first and suction 
lines arranged when in one position to connect said 
condenser and evaporator for normal refrigerant flow, 
and means to move said valve means from said one posi 
tion to a second position to bypass said regulating means 
and connect said condenser and evaporator to reverse 
refrigerant flow through said evaporator to defrost said 
evaporator, said last mentioned means moving said valve 
means to said one position in response to a predetermined 
pressure in said evaporator. - 

3. Refrigerating apparatus including a compressor, an 
evaporator, means to supply refrigerant from said com 
pressor to said evaporator at a low pressure to permit said 
evaporator to provide a cooling effect, and means to 
control the flow of refrigerant to said evaporator, said 
control means supplying the refrigerant from said com 
pressor to said evaporator at a high pressure in the re 
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verse direction of the flow of refrigerant at low pressure 
through said evaporator to defrost said evaporator, said 
control means stopping high pressure flow to said evapo 
rator to stop defrosting and restoring low pressure flow 
to said evaporator to start refrigerating when refrigerant 
in said evaporator exceeds a predetermined pressure. 

4. In refrigerating apparatus, the combination of a 
compressor, a condenser, an evaporator, a flow-restricting 
passage, a flow-reversing means, tubing connecting said 
condenser, said flow-reversing means, said flow-restricting 
passage and said evaporator in series, and additional tub 
ing connecting said flow-reversing means with said com 
pressor and said evaporator whereby said flow-reversing 
means functions to direct the flow of refrigerant from the 
compressor selectively in either direction through said 
evaporator, said flow-reversing means directing refriger 
ant to bypass said flow-restricting passage and flow 
through said evaporator in a reverse direction to flow 
during a normal refrigerating cycle after a predetermined 
condition of operation, said flow-reversing means restoring 
flow through said evaporator in a normal direction in 
response to a predetermined pressure in said evaporator 
during reverse flow therethrough. 

5. Refrigerating apparatus including a compressor, a 
condenser, an evaporator, a line connecting said con 
denser and said evaporator for the flow of refrigerant 
therebetween, means in said line to regulate the flow of 
refrigerant to said evaporator from said condenser during 
the normal refrigerating cycle, a suction line connecting 
said evaporator to said compressor to permit refrigerant 
flow therebetween, and valve means in said lines to bypass 
said regulating means and reverse the flow of refrigerant 
through said evaporator after a predetermined condition 
of operation to defrost said evaporator and to automat 
ically stop the reverse flow of refrigerant when refrig 
erant in said evaporator reaches a predetermined pressure. 

6. Refrigerating apparatus including a compressor, a 
condenser, a first line connecting said compressor and 
said condenser, control means, a second line connecting 
said condenser and said control means, an evaporator, a 
restrictor connecting said control means and said evap 
orator, a third line connecting said evaporator and said 
control means, a fourth line connecting said control means 
and said compressor, a second restrictor connecting said 
evaporator and said fourth line, said control means in 
one position permitting refrigerant flow from said com 
pressor to said condenser to said first restrictor to said 
evaporator to said control means and back to said com 
pressor, means to move said control means to a second 
position after a predetermined condition of operation, said 
control means in said second position permitting refrig 
erant flow from said compressor to said condenser to said 
control means to said evaporator to said second restrictor 
and back to said compressor to defrost said evaporator, 
said control means returning to said one position when 
refrigerant in said evaporator reaches a predetermined 
pressure. 

7. Refrigerating apparatus including a compressor, a 
condenser, a first line connecting said compressor and said 
condenser, control means, a second line connecting said 
condenser and said control means, an evaporator, a com 
partment, one end of said evaporator connected to said 
compartment, a second compartment, the other end of 
said evaporator connected to the second compartment, a 
restrictor connecting said control means and said first 
compartment, a third line connecting said second compart 
ment and said control means, a fourth line connecting 
said control means and said compressor, a second restric 
tor, connecting said first compartment said said fourth 
line, said control means in one position permitting refrig 
erant flow from said compressor through said first line to 
said condenser through said second line to said control 
means through said first restrictor to said first compart 
ment through said evaporator to said second compart 
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ment through said third line to said control means through 
said fourth line to said compressor, and means to move 
said control means to a second position after a predeter 
mined condition of operation, said control means in said 
second position permitting refrigerant flow from said com 
pressor through said first line to said condenser through 
said second line to said control means through said third 
line to said second compartment through said evaporator 
to said first compartment through said second restrictor 
and said fourth line to said compressor to defrost said 
evaporator, said control means returning to said one posi 
tion in response to a predetermined pressure in said evap 
Orator. 

8. Refrigerating apparatus including a compressor, a 
condenser, a first line connecting said compressor and 
said condenser, control means, said control means includ 
ing a chamber and three passages communicating with 
said chamber, a second line connecting said condenser to 
a first of said passages, an evaporator, a restrictor con 
necting said evaporator with said first passage, a third 
line connecting said evaporator with a second of said pas 
sages, a fourth line connecting the third of said passages 
with said compressor, a second restrictor connecting said 
evaporator and said fourth line, said control means in 
cluding a valve means in said first passage to regulate 
communication between said chamber and said second 
line and a valve means in said third passage to regulate 
communication between said chamber and said fourth 
line, means connecting said valve means in said first pas 
sage and said valve means in said third passage for simula 
taneously moving said valve means, and means to actuate 
said connecting means to one position to move said valve 
means in said first passage to permit communication be 
tween said second line and said chamber and to move 
said valve means in said third passage to prevent com 
munication between said fourth line and said chamber to 
defrost said evaporator, said actuating means moving said 
connecting means to a second position in response to a 
predetermined pressure in said evaporator to move said 
valve means in said first passage to prevent communication 
between said second line and said chamber and to move 
said valve means in said third passage to permit commu 
nication between said fourth line and said chamber to 
provide a cooling effect for said evaporator. 

9. Refrigerating apparatus including a compressor, a 
condenser, a first line connecting said compressor and 
said condenser, control means, said control means includ 
ing a chamber and three passages communicating with 
said chamber, a second line connecting said condenser to 
a first of said passages, an evaporator, a restrictor con 
necting said evaporator with said first passage, a third 
line connecting said evaporator with a second of said 
passages, a fourth line connecting the third of said pas 
sages with said compressor, a second restrictor connecting 
said evaporator and said fourth line, said control means 
including valve means in said first passage to regulate 
communication between said chamber and said second 
line- and valve means in said third passage to regulate 
communication between said chamber and said fourth 
line, means connecting said valve means in said first pas 
sage and said valve means in said third passage for simul 
taneously moving said valve means, and means to actu 
ate said connecting means to one position to move said 
valve means in said first passage to permit communica 
tion between said second line and said chamber and to 
move said valve means in said third passage to prevent 
communication between said fourth line and said chamber 
whereby refrigerant flows from said compressor to said 
condenser through said first passage to said chamber 
through said second passage to said evaporator through 
said second restrictor and back to said compressor to 
defrost said evaporator, said actuating means moving said 
connecting means to a second position in response to a 
predetermined pressure in said evaporator to move said 
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12 
valve means in said first passage to prevent communica 
tion between said second line and said chamber and to 
move said valve means in said third passage to permit 
communication between said fourth line and said chamber 
whereby refrigerant flows from said compressor to said 
condenser through said first restrictor to said evaporator 
through said second passage to said chamber through said 
third passage to said compressor to provide a cooling effect 
for said evaporator. 

10. In a defrosting valve for a compressor-condenser 
evaporator type refrigerating system in which a fixed 
orifice controls the flow of refrigerant to the evaporator, 
the combination of a casing forming a chamber hav 
ing a plurality of passages in communication therewith, 
a valve body connected to said casing, said valve body 
having a pair of said passages therein in communication 
with said chamber, a third passage in said valve body 
communicating with one of said passages therein, a valve 
member in each of said passages in said valve body in 
communication with said chamber, a member Supported 
by said casing, means connecting said valve members, 
said connecting means being supported by said member 
for rotation about said member, means to hold said con 
necting means in a position to prevent communication 
between said chamber and one of said passages in said 
valve body, whereby said one of said passages communi 
cates with said third passage in said valve body and to 
permit communication between said chamber and the 
other of said passages, in said valve body to provide a 
cooling effect for said evaporator, and means to release 
said holding means after a predetermined condition of 
operation to permit communication between said cham 
ber and said one of said passages in said valve body and 
to prevent communication between said chamber and 
the other of said passages in said valve body to defrost 
said evaporator while reversing flow of refrigerant there 
through, said connecting means remaining in said de 
frosting position until refrigerant in said evaporato 
reaches a predetermined pressure. . . . . 

11. Refrigerating apparatus comprising a refrigerating 
system having a condenser, a compressor, an evaporator 
and a restrictor, refrigerating lines interconnecting these 
elements including valve means operable between a plu 
rality of positions and connected in said lines so that 
when in one position said condenser is connected to said 
evaporator through said restrictor to supply refrigerant 
from said compressor as cooling medium to said evapora 
tor, and when in another position said condenser is con 
nected directly to said evaporator exclusive of said re 
8trictor so that hot gases from said compressor are fed 
directly from said condenser to said evaporator to de 
frost it, control means responsive to a predetermined 
condition of operation of said system for moving said 
valve means to said second position, and pressure respon 
sive control means for returning said valve means to said 
first position responsive to a predetermined high pressure 
in said evaporator, 

12. Refrigerating apparatus comprising a refrigerating 
system having a compressor, a condenser, a restrictor and 
an evaporator, refrigerating lines interconnecting these 
elements including valve means operable between a plu 
rality of positions and connected in said lines so that in 
one position said condenser is connected to said evapo 
rator through said restrictor to supply refrigerant from 
said compressor as a cooling medium to said evaporator 
and when in another position said condenser is connected 
directly to said evaporator exclusive of said restrictor so 
that hot gases from said compressor are fed directly from 
said condenser to said evaporator to defrost it, control 
means responsive to a predetermined condition of opera 
tion of said system for moving said valve means to said 
second position, a compartment to be cooled, said evapo 
rator being in heat exchange relation with said compart 
ment to be cooled for cooling said compartment, means 
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to vary the frequency of movement of the valve means 
to said second position in response to the ambient tem 
perature outside of said compartment, and pressure re 
sponsive control means for returning said valve means 
to said first position responsive to a predetermined high 
pressure in said evaporator. 

13. Refrigerating apparatus including a compressor, a 
condenser, an evaporator, a line connecting said com 
pressor, said condenser, and said evaporator for refriger 
ant flow from said compressor through said condenser to 
said evaporator during the normal refrigerating cycle, a 
suction line connecting said evaporator and said com 
pressor for refrigerant flow from said evaporator to said 
compressor during the normal refrigerating cycle, means 
in said first line between said condenser and said evapo 
rator to regulate the flow of refrigerant to said evapora 
tor, means to bypass said regulating means to supply hot 
gaseous refrigerant to said evaporator from said con 
denser to defrost said evaporator, said bypass means 
stopping hot gaseous refrigerant flow and restoring nor 
mal flow through said regulating means and said evapo 
rator in response to a predetermined pressure in said 
evaporator during hot gaseous refrigerant flow there 
through. 

14. Refrigerating apparatus including a compressor, 
a condenser, an evaporator, a line connecting said com 
pressor, said condenser, and said evaporator for refriger 
ant flow from said compressor through said condenser to 
said evaporator during the normal refrigerating cycle, a 
Suction line connecting said evaporator and said com 
pressor for refrigerant flow from said evaporator to said 
compressor during the normal refrigerating cycle, means 
in said first line between said condenser and said evapo 
rator to regulate the flow of refrigerant to said evapora 
tor, valve means in said first and suction lines arranged 
When in one position to connect said condenser and said 
evaporator for normal refrigerant flow, means to move 
said valve means from said one position to a second posi 
tion to connect said condenser and said evaporator to 
Supply hot gaseous refrigerant to said evaporator from 
Said condenser to defrost said evaporator, said last men 
tioned means moving said valve means to said one posi 
tion in response to a predetermined pressure in said 
evaporator. 

15. Refrigerating apparatus including a compartment 
to be cooled, an evaporator to cool said compartment, 
compressing and condensing means for supplying medium 
to said evaporator, means to initiate defrosting of said 
evaporator, said initiating means including a ratchet 
wheel and means to move said ratchet wheel a predeter 
mined angle of rotation in response to a predetermined 
condition, said ratchet wheel initiating defrosting of said 
evaporator after said ratchet wheel has rotated a greater 
angle than said predetermined angle of rotation, and 
means to vary the first predetermined angle of rotation 
of the ratchet wheel in response to the ambient tempera 
ture outside of said compartment. 

16. Refrigerating apparatus including a compartment 
to be cooled, an evaporator to cool said compartment, 
compressing and condensing means supplying medium to 
said evaporator, means to initiate defrosting of said 
evaporator, said initiating means including a ratchet 
wheel and a pawl to move said ratchet wheel a predeter 
mined angle of rotation in response to a predetermined 
condition, and means varying the movementt of said 
pawl in response to the ambient temperature outside of 
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said compartment to vary the frequency of the defrosting 
operation. 

17. Refrigerating apparatus including a compartment 
to be cooled, an evaporator to cool said compartment, 
compressing and condensing means for supplying medium 
to said evaporator, means to initiate defrosting of the 
evaporator, said initiating means including a ratchet wheel 
and a pawl to move said ratchet wheel a predetermined 
angle of rotation in response to a predetermined condition, 
a pair of flexible members mounted adjacent each other, 
each of said flexible members having an opening therein, 
said pawl having an extension to cooperate with said open 
ings in said members, said opening in said member closest 
to said pawl being larger than said opening in said other 
member, said other member being normally positioned 
away from said extension, means responding to a low 
ambient temperature outside of said compartment to move 
said other member into a position whereby said extension 
enters said opening in said other member to limit the 
angular rotation of said ratchet wheel to reduce the fre 
quency of the defrosting operation, said last mentioned 
means responding to a high ambient temperature outside 
said compartment to permit said other member to move 
to its normal position whereby said extension can enter 
only said opening in said one member to increase the 
angle of rotation of said ratchet wheel to increase the 
frequency of the defrosting operations. 

18. Refrigerating apparatus including a compartment to 
be cooled, an evaporator to cool said compartment, com 
pressing and condensing means for supplying medium to 
said evaporator, means to initiate defrosting of said 
evaporator, said initiating means including a ratchet wheel 
and a pawl to move said ratchet wheel a predetermined 
angle of rotation in response to a predetermined condi 
tion, a pair of flexible members mounted adjacent each 
other, each of said flexible members having an opening 
therein, said pawl having an extension to cooperate with 
Said openings in said members, said opening in said mem 
ber closest to said pawl being larger than said opening in 
said other member, said other member being normally 
positioned away from said extension, a bimetal member 
responding to a low ambient temperature outside of said 
compartment to move said other member into a position 
whereby said extension enters said opening in said other 
member to limit the angular rotation of said ratchet wheel 
to reduce the frequency of the defrosting operations, said 
bimetal member responding to a high ambient tempera 
ture outside of said compartment to permit said other 
member to move to its normal position whereby said 
extension can enter only said opening in said one mem 
ber to increase the angular rotation of said ratchet wheel 
to increase the frequency of the defrosting operation. 
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19. Refrigerating apparatus including a compartment 
to be cooled, an evaporator to cool said compartment, 
compressing and condensing means for Supplying medium 
to said evaporator, counting means, means to automati 
cally defrost said evaporator at intervals in accordance 
with the advancement of said counting means, and means 
to change the rate of advancement of said counting means 
in response to the ambient temperature outside of said 
compartment to vary the frequency of the defrosting 
operation. 
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