
641,112 2 G. MUFFLY 
REFRIGERATOR-CABINET DEFROSTING 

June 9, 1953 

2. Sheets-Sheet Filed Aug. 9, 1947 

INVENTOR. 

6%. 272% 
14-ze 1 Z24- %- 

a/7727//ays. 

  



2,641,112 G. MUFFLY 

REFRIGERATOR-CABINET DEFROSTING 

June 9, 1953 

Filed Aug. 9, 1947 

Maa 

2 Sheets-Sheet 2 

No. 

INVENTOR. 

422 ev /22 772%. 
BY 

14-42, 2-12- %2-le 
772-7%a 5. 

      

  

  

  

  

  

  



Patented June 9, 1953 

UNITED STATES 

2,641,112 

PATENT OFFICE 
2,641,112 

REFRIGERATOR-CABINET DEFROSTING 

Glenn Muffly, Springfield, Ohio 
Application August 9, 1947, Serial No. 767,731 

(CI, 62-16) 23 Claims. 

This invention has to do with refrigerated dise 
play cases, particularly of the type designed for 
packaged frozen foods. 
The recent growth of the frozen food industry 

and particularly in the sale of packaged frozen 
foods through retail stores has created a demand 
for an improved type of frozen food cabinet. 
There is a preference for the open type of cabin 
net which allows the customer to see the prod 
uct and to remove the desired packages without 
having to open a door. This is particularly in 
portant in the self-service type of store but Cer 
tain disadvantages have been encountered in the 
use of such cabinets. 
One serious difficulty is in properly defrosting . 

the evaporators without damaging the frozen 
food stored in the cabinet either by allowing it 
to partially thaw or by allowing defrost Water 
to contact the packages and freeze on them or 
freeze packages together. One defrosting method 
commonly employed is to scrape the frost from 
the cooling surfaces, but this is difficult to do 
without removing the frozen food packages from 
the cabinet and hence the defrosting Operation 
is often neglected or improperly done. When 
an attempt is made to do a more thorough de 
frosting job, there is a serious problem in caring 
for the packages of frozen food which are ten 
porarily removed from the cabinet during the 
defrosting operation. 
Another difficulty of the open display type of 

frozen food cabinet is that customers are in 
clined to disarrange the packages in an attempt 
to select, one which has been stored at a lower 
level and presents a cleaner, harder-frozen ap 
pearance. This often results in packages being 
stacked up to too high a level So that the upper 
ones start to thaw. Even after an attendant 
rearranges the stock these packages which have 
started to thaw are less salable and must often 
be disposed of at a loss. 
One object of this invention is to provide a 

... cabinet in which one package of each variety is 
visible to the customer and when removed is 
automatically replaced by a similar package. 
Another object is to provide for magazine feed 4. 

of packages to the delivery opening and for fill 
ing the cabinet through another Opening. 
An additional object is to insure that packages 

which have been in the cabinet for the longest 
period of time will be delivered first. 
A still further object is to provide means for 

.defrosting the evaporator which cools the cabi 
net without defrosting the product stored in the 
cabinet and without allowing drip water to fall 
upon the packages of frozen product. 
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A further object is to provide a pair of mirrors 

arranged for double reflection of the images of 
the packages visible in the delivery space, such 
images being visible to the customer with the 
labels directly readable because of the double 
lefiection. 

Still another object is to provide a door for 
closing the access opening during hours. When 
the Store is not open to customers. 
A further object is to provide step and running 

board means for convenience in filling the cabi 
net froin the top and to assure that the access 
opening is closed at the time the upper door 
through which new packages are inserted is open. 

Still another object is to provide for rapid der 
frosting of the evaporator by means of a second 
any circuit which causes refrigerant vapor to gon 
dense in the evaporator. 
A still further object is to provide for auto 

ratic actuation of the defrosting means during 
each period when the cabinet is being restocked. 
An additional object is to provide for catching 

the drip water during the defrosting period and 
'conveying it to a receptacle from which it is later 
evaporated by means of heat dissipated by the 
condensing unit of the refrigerating System. 

In the dra Wings: 
Figure 1 is a vertical sectional view of the cabi 

net from its right-hand end. 
Figure 2 is a somewhat enlarged sectional view 

of a portion of the top door and evaporator in 
the position assumed when the door is open, 
showing the method of draining drip Water from 
the evaporator while it is being defrosted. 

Figure 3 is a diagram of the electrical circuits 
for operation of the condensing unit and for en 
ergizing the defrosting means. 
Figure 4 is a sectional view of the top door in 

its open position on the order of Figure 2 but 
taken in a different plane to show the refrigerant 
circuit and one type of heating means employed 
during the defrosting period. 
Figures 4A and 4B are fragmentary enlarged 

views of certain of the elements shown in Figs. 
and 4. 
Figure 5 is a detail fractional view of the cabi 

net showing the top of the front Wall and a por 
tion of the top door to illustrate details of the 
door liner, breaker strip and door gasketS. 

Figure 6 is a diagrammatic illustration of a 
modification in which the direction of compreSSor 
rotation is reversed for the purpose of defrosting 
the evaporator. 

Figure 7 is a diagrammatic representation of 
another modification using Solenoid Valves. 
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Figure 8 is an enlarged detail of a Spring stop 
seen in Figure 1. 
The cabinet seen in the sectional view, Fig. 1, 

is ordinarily of a length considerably greater 
than the front to back horizontal dimension seen 
in this figure. The total height of the cabinet 
may be 6 or 8 feet, its depth from front to back 
2 or 3 feet and its length varied according to 
the storage capacity desired. Various models 
might be from 4 to 10 feet long. These typical 
dimensions are mentioned as an aid to the ex 
planation of the usage of the cabinet. The di 
mensions and proportions may Wary considerably 
to fit special products or locations. 
The cabinet O is designed to be placed with 

its back (right side of Figure 1) against a Wall, 
or a pair of cabinets may be placed back to back. 
In any event the front opening 2 is next to the 
aisle so that customers can reach through this 
opening into the refrigerated Space A to renoye 
a package 6, 8, or 20 as desired. When one 
of these packages is removed, a similar package 
is pushed into view by the action of gravity upon 
packages stored in the corresponding vertical 
chute or magazine 26, 28 or 30. 
The mirrors 34 and 36 are mounted at Suit 

able angles for reflection of the images of the 
packages which are visible in the space 4 So 
that customers at some distance from the cabi 
net can see true reflections in the mirror 34 and, 
assuming the packages to be properly placed in 
the cabinet, can read the labels on the packages 
in the mirror 34 whereas images seen in a single 
mirror, not using this double reflection principle, 
are reversed. As the customer walks toward the 
cabinet the changing angles of reflection Will 
cause a shifting of the images until She can 
look directly into the Space 4 at the visible 
packages 6, 18 and 20. There Will, of course, 
be a large number of packages visible within 
the space 4 due to the length of the cabinet. 
In a cabinet having an overall length of 8 feet, 
there may be 10 or more sets of chutes 26, 28 and 
30 providing for the display of 30 or more pack 
ages in the Space 4. 
At a higher level on the front of the cabinet, 

there is a frame and sign-supporting device A. 
for display of advertising signs, price cards, etc., 
preferably of a removable nature so that they 
can be changed to match the products displayed 
in the cabinet. Another sign and price card 
holder is shown at 42 and may be either a per 
manent sign or a frame designed to support 
changeable signs as desired. This lower Sign 

- holder 42 is primarily a door hinged at 44 to the 
cabinet O so that it may be swung through an 
arc of 2700 to the position 42 indicated by dot 
ted lines. In this position the door 42 closes the 
opening 2 in a Substantially airtight manner 
by making contact with the rubber gasketS 46 
and 48. In this position the door 42 serves as 
a running board or platform upon which mer 
chandise can be stacked and the attendant can 
stand when refilling the cabinet. 
The side of the door 42 which is hidden dur 

ing the day and is uppermost When the door is . 
closed during the night may be provided With a 
tread 50 (50 in the dotted position). The door 
42 is to be insulated to minimize heat leakage 
during the night and may if desired be made 
thicker than shown to provide more insulation, 
though the heat leakage at the opening 2 is 
minimized by other means which produce strati 
fication of air and retard its circulation in the 
space. 4, thus it is not necessary that the door 

O 

5 

20 

25 

30 

40 

50 

60 

65 

70 

75 

4. 
42 be as heavily insulated as the main walls of 
the cabinet. 

Below the door 42 in its open position is a rail 
or ledge 52 which may be used as a Step to aid in 
mounting the running board. The hinge 54 of 
the door 56 is also designed to serve as a Step 
for the attendant who refills the cabinet, 
The proportions of these parts and of the cabi 

net itself are preferably such that the attendant 
will be virtually forced to close the door 42 be 
fore opening the top door 60 of the cabinet. Very 
little of the rail 52 should extend beyond the 
door 42 when the door is in its open position. 
The door 56 is opened only occasionally for a C 
cess to the condensing unit and when thus op 
ened rests in the position 56' shown by dotted 
lines. 
The feature of discouraging the improper 

opening of the door 6C while the door 42 remains 
open is to prevent the excess spillage of cold 
air which would result from this practice. The 
door 60 is fitted around its Outer edge with a 
gasket 62 which seals the outer metal covering 
of the door to the liner 63 which is preferably 
made of non-conducting material. The cabinet 
is fitted with an additional gasket 64 Which 
makes contact with the door 60. This gasket 
seals the lining of the cabinet to the insulating 
breaker strip or frame 65. The use of two gas 
kets is to minimize and substantially eliminate 
air leakage into the cabinet when the door 60 
is closed. 
The flap 58 is a curtain of flexible material 

designed to contact the packages 6 and retard 
air flow between the chute 26 and the Space f4. 
Additional flaps of this material may be emi 
ployed at the sides of packages and at the de 
livery ends of the other chutes, but the one 
shown at 58 is the most important since it is 
nearest to the opening 2 and acts to retard the 
E. cold air from the chutes 26 to the Open 
ing 2. 
The finned evaporator 66 is supported by 

hangerS 67 from the door 60 and extends Sub 
stantially the full length of the upper Space 68 
above the chutes which hold the frozen food 
packages. This evaporator may be formed of 
tubes passing through sheet metal fins or it may 
be of the sheet metal or "plate” type and may be 
provided with headers in any preferred man 
ner, but it is desirable that the evaporator be 
arranged to drain liquid downwardly and to 
Ward the door 60 when in the position. 66' which 
it assumes when the door 60 is opened to the po 
Sition 60. 
During business hours of normal usage of the 

cabinet, the door 60 remains closed and the door 
42 remains open. The evaporator 66 is operated 
at a temperature considerably below freezing 
and preferably well below 0° F. This cools the 
air in the Space 68 and this cold air drops into 
the several chutes 26, 28 and 30. There will be 
Some thernal circulation. Of air within the chutes 
and a more pronounced thernal circulation of 
air in the Space 68 but it is preferred that this 
circulation be quite slow. 
Due to the height from the opening 2 to the 

upper door 60, there will be a tendency for the 
air in the chutes 26, 28 and 30 to flow through 
the space 4 and spill out of the opening 2, but 
this gravitational movement of cold air is mini 
mized by the use of the double gaskets 62 and 64. 
The result Will be a slight reduction of atmos 
pheric pressure in the space 68 and substan 
tially no upward flow of cold air through the 
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Space i4, but air currents within the room will 
cause. Some circulation of air through the open 
ing 2. In order to minimize this loss of re 
frigeration due to circulation of room air the 
end walls of the cabinet O are provided With 
Wings which need not be heavily insulated 
and may Omit insulation entirely. These Wings 
may be continuations of the outer metal sheath 
ing of the two ends of the cabinet and their 
inner faces may be mirrors so that a person 
approaching the cabinet from one end will see 
the food display mirrored in the opposite 
wing 70. . 
The condensing unit 72 comprises a motor 

compressor unit 74, a condenser 76 and a fan 
8 mounted on a common base, the whole being 
removable through the front of the cabinet by 
Opening the door 56 and disconnecting the tubes 
and Wires at pointS which are accessible through 
its opening. The motor-compressor unit 74 is 
indicated as a sealed unit of horizontal type 
because it is desirable to keep the Overall height 
of the condensing unit 72 as low as possible, but 
any Suitable types of motor and compressor may 
be used. The liquid tube 80 and the suction 
tube 82 are preferably in heat exchange with 
each other Within the conduit 84 which ex 
tends up the back of the cabinet. The upper 
end of the liquid tube 80, above the heat ex 
change Section, is connected with the restrictor : 
tube 86 or With an equivalent liquid control de 
vice, but in any event there is a section of liquid 
tube 86 of sufficient length and flexibility to per 
nit opening of the door 60 without undue bend 
ing stress which might in time cause this tube 
to break. 
When the door 60 is in its normal closed posi 

tion (seen in Fig. 1) the liquid refrigerant flow 
from the restrictor tube 86 is directly to the in 
let tube 88 of the evaporator 66. Refrigerant 
vapor leaves the evaporator through the tube 90 
which normally leads directly to the coiled tube 
92. Since the Suction tube must be of larger 
diameter than the liquid tube 86 and must also 
be flexible, it is coiled in several turns around 
the hinge pin 94. The tubes 82 and 80 are pref 
erably connected with the flexible tubes 92 and 
86 by means of unions so that the door 60 and 
parts mounted thereon can be completely as 
Sembled as a unit and then mounted on a cabinet, 
This ; also provides for removal of the door as 
sembly for Servicing. In Order to provide for 
this coil 92 surrounding the hinge pin, the pin 
is located farther from the body of the door 
60than would otherwise be required, but to mini 
mize the requirement for clearance back of the 
cabinet when the door 60 is open, the hinge pin 
94 is located Somewhat above the plane of con 
tact between the door 6 and the cabinet O. 
The coiled Suction tube 92 connects with the 

Suction tube 82 extending downwardly within 
the conduit 84 to the compressor 4 which dis 
charges compressed refrigerant through the tube 
96 to the condenser 6, thus completing the nor 
inal circuit of the System as employed in cooling 
the-cabinet. 

Since this cabinet is to be held at tempera 
tures considerably below freezing, the controls 
of the System will necessarily be set to prevent 
any defrosting of the evaporator or of the prod 
uct stored within the cabinet during normal op 
eration, thus frost must necessarily build up 
on the evaporator 66. The amount of frost Col 
lected is minimized by the fact that infiltration 
of air is substantially prevented while the door 
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60 is closed. There will, however, be some slight 
leakage of air past the double gaskets 62 and 64. 
The air thus leaking into the cabinet will be 
lighter than the air already within the space 
68 because it is warmer and because it will carry 
a much higher Water vapor content, than the 
Cold air within the cabinet. The location of the 
evaporator 66, its shape, the shape of the baffle 
98 and this fact of the incoming air being lighter 
will insure that the air leaking into the cabinet 
makes. Contact With the evaporator 66 before 
it can make contact with the Walls of the chutes 
26, 28 and 30 or with any of the packages 6, 
8 and 20. 
The temperature of the evaporator 66 is to be 

maintained lower than the temperature of the 
packages and the rate of air flow over the evap 
orator and its extended surfaces is slow enough 
to insure that the absolute humidity of air in 
the Space 68 is maintained at a value low enough 
to prevent condensation. Of moisture from this 
air in the form of frost upon the packages or 
upon the Walls of the chutes containing them 
when this air falls from the space 68 into the 
chutes. 
As seen in Figures 1 and 2, the baffle. 98 is 

formed to provide a trough which will hold a 
Small amount of Water of condensation which 
will collect from the evaporator 66 during the 
brief pull-down period when the System is first 
Started up or after the evaporator has been de 
frosted. The evaporator 6.5 may have fins 
rounded at the lower front corners and inclined 
On their botton edges for the purpose of di 
recting drip into this trough, but such drip co 
lection is limited to a very short period while 
the evaporator is being pulled down to its ope 
erating temperature. 

idle periods of the System will not be long 
enough to allow any defrosting of the evaporator 
66 while the door 60 is closed, hence there will be 
no accumulation of condensate in the trough of 
bafie 98 and the Small amount of Water in it will 
be in the form of ice. 
This baffle is designed specifically for perform 

ing a drainage function when the door 60 is open, 
as seen in Figure 2. While the baffle is perforated 
with numerous openings for flow of air to the 
evaporator when the lid 60 is closed, these open 
ings are So located relative to tubes and fins of 
evaporator S6 and so surrounded by up-turned 
edges that Water dripping fron the evaporator 
66 while the door is open, as seen in Figure 2, 
will be conveyed to one or nore pockets or troughs 

2 fron which water will drain through the tube 
Or tubes into the funnel 3 from which wa 
tel drains through the tube f8 into container 
which is mounted adjacent to or actually upon 
the condenser 76. 
This drip trough or container will be designed 

to hold more water than is normally obtained 
from completely defrosting the evaporator after 
the maximum permissible collection of frost 
thereon. Between defrostings, the drip water 
will be evaporated from the container '0' by 
means of heat from the condenser 7 and air 
moved by the fan 8. To facilitate this action, a 
piece of fabric 2 extends downwardly inside of 
the trough 0 to near its botton and down the 
outside of the trough where air circulated by the 
fan Will flow over it. This will easily provide for 
evaporating all of the Water which can be col 
lected from a single defrosting in less time that 
that of a, normal period between defrostings. 

in order to expedite defrosting of the evap 
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orator 66 when the door 60 is open provisions are 
made for insuring that the condensing unit stops 
operation with respect to the cooling of evapo 
rator 66 and means is provided for Supplying heat 
to the evaporator 66 while the door is open. One 
method of doing this is illustrated by Figures 3 
and 4, 4A and 4.B. In Figure 3 the thermostatic 
switch f2O is connected in Series with the notor 
of the motor-compressor unit 4 as usual but 
there is also in series with switch 20 a gravity 
operated switch 24, which is here shown as being 
of the mercury type. In the position shown in 
Figure 3, the switch 24 closes the connection be 
tween the line wire 26 and the Wire 28 which 
leads to a terminal of the thermostatic switch 20, 
the circuit through the notor being COmpleted by 
the Wire 30 and wire 32 which leads back to 
the line, assuming the switch 20 to be closed. 
A suitable bulb connected with SWitch 20 is 

located in contact with 90 or at some suitable 
point within the refrigerated space and the mer 
cury switch 24 is mounted on or within the door 
60 So that it is tilted thereby When the dOOr is 
opened. Assuming now that the mercury switch 
24 as seen in Figure 3 is tilted 90° to the right, 

as would be caused by opening the door 60, it will 
be seen that the mercury will flow to the opposite 
end of the tube, breaking contact between 26 and 
28 which will stop the motor in the event that it 

is running or prevent its starting in the event it : 
is idle. The mercury in flowing to the opposite 
end of the tube makes contact between the line 
26 and the Wire 36 which leads to a resistance 

heating element 38 having its opposite end con 
nected With the Wire 40 which connects with the 
opposite side of the line, thus putting the heating 
element directly across the line While the notor of 
the condensing unit is definitely cut off. 
The heating element 38 is protected by insu 

lation 42, which may be of material on the order 
of mica, but is thermally associated with the coil 
of tubing 44 which acts as the evaporator of a 
secondary refrigerant circuit while the door 60 
is open. Referring to Figure 4 in which the evap 
orator 66' is represented diagrammatically to 
show drainage of liquid therefrom into the tube 
88 which was the inlet for liquid flow to the evap 
orator while the lid was closed, the tube 88 leads 
into a fitting 50 which includes a ball check valve 
52. This ball closes the connection with the 

capillary tube 86 so that liquid flowing from the 
evaporator 66' will be diverted to flow downwardly 
through the tube 54 to the coil 44 which has 
an outlet end 56 leading to the fitting 58 within 
which there is a ball check valve 6) normally 
closing the now open port 62 which connectS 
with the tube 64 leading to a fitting 66 within 
which there is a third ball check Valve 68 now 
closing the end of tube 92 While allowing Vapor 
to flow from tube 64 into the tube 90 which leads 
to the upper portion of the evaporator 66' which 
is no longer Serving as an evaporator in this posi 
tion. This completes a secondary refrigerant cir 
cuit which operates as follow: 
When the door 60 is opened the circuit to the 

compressor motor is broken and the circuit to 
the heating element 38 is closed and in addition 
to this the check valve 52 has closed the port 
through which liquid refrigerant normally enters 
the evaporator and check valve 68 has closed the 
port through which refrigerant vapor normally 
leaves the evaporator. This isolates the evapo 
rator from the high pressure side of the System 
and at the same time the ball check valve 60 
opens the port 62 so that the evaporator 66 is in 
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open communication with the coil 144 which is 
now located at a lower level than evaporator 66, 
indicated by 66 in Figure 4. 
The result is a reversal of function of the evap 

Orator 66 which now serves as a condenser for 
refrigerant vapor produced by the electrical heat 
ing of the coil 44 and the drainage of liquid from 
66 which now serves as a condenser. Since heat 
is applied to the coil 44 rapidly enough to cause 
defrosting of 66 within a short period of time, 
the pressure within the secondary refrigerant cir 
cuit which includes 66' may be higher than the 
pressure in the tube 80 or tube 92. If at the start 
of the defrosting operation. Some liquid flows from 
tube 86 into the fitting 50, it will not flow into 
the evaporator 66 but will flow through the tube 
54 into the Secondary evaporator 44. 
The cover plate 74 is removably gasketed to 

the Outer wall of the door 60 to provide access 
to the Connections Seen in Figure 4 and to the 
Switches 20 and 24 for the purpose of Servicing. 
This cover also provides gasketed outlets for the 
tubes 86 and 92 as well as for electrical leads 
connected with the heating element 38 and the 
SWitches which are located within the door. 

It will be seen by reference to Figure 1 or by 
reference to Figure 4 rotated 90 to the left that 
during normal Operation. With the door closed the 
ports closed by check valves 52 and 68 will be 
Open while the port 62 is closed by the check 
wave 60. 

Refrigerant liquid entering the fitting 50 
through the capillary tube 86 is prevented from 
flowing upwardly through the tube 54 by the 
fact that this tube has its outlet closed and be 
cause the coil 144 will be filled with warmer vapor. 
There is, therefore, no circulation of refrigerant 
through the tubes 54, 44, 56 and 64 when the 
door 60 is closed. Likewise there is no heat ap 
plied to the coil 38 while the door is closed as 
the circuit is broken at mercury switch 24. 

Figure 5 is an enlarged detail of the top forward 
portion of the cabinet showing how the liner 63 
of the top door and the breaker strip or frame 65 
at the top opening of the cabinet are attached 
to the Outer metal pan of the door and the liner 
of the cabinet respectively using the gaskets 62 
and 64 which are designed both for sealing the 
door Opening When the door is closed and for seal 
ing the joint between the door liner and the outer 
metal covering of the door and for sealing the 
breaker frame to the cabinet liner. 

Figure 6 shows the wiring diagram used in the 
event that it is desired to defrost the evaporator 
by reversing the pumping action of the compres 
Sor instead of by isolating the evaporator and 
using the electrical heating element 38. This 
method eliminates the need for the valves 50, 
58 and 66. With this arrangement the mer 
cury SWitch 24 shorts out the thermostat and 
closes a circuit through the wire 80 to cause 
the motor-compressor unit 74 to rotate in the re 
verse direction. This assumes the use of a rotary 
compressor of a type which reverses the direc 
tion of its pumping action when its direction of 
rotation is reversed. The result is that refrig 
erant vapor is discharged under high pressure 
into the evaporator 66' which now acts as a con 
denser and refrigerant liquid flows in the reverse 
direction through the capillary tube downward 
to the condenser 76 which now acts as an evap 
Orator, 
Figure illustrates a further modification in 

which the defrosting is accomplished by operat 
ing the motor-compressor unit in its normal di 
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rection of rotation, but reversing the flow of re 
frigerant to produce the same result as that ob 
tained in Figure 6. The wire 82 connects with 
mercury SWitch 24 So that current flows in Se 
ries through a pair of Solenoids and the wire 84 
to the motor of unit 4. The Solenoid 86 acts 
to lift the Suction Valve 87 and the Solenoid 83 
acts to lift the discharge valve 89. When these 
two valves are lifted as a result, of the top door 
60 being opened the compressor discharges high 
pressure refrigerant vapor to the evaporator 66' 
which now acts as the condenser and refrigerant 
vapor is withdrawn from the condenser 76 which 
now acts as an evaporator. In either of these 
two reverse cycle hook-ups the refrigerating Sys 
ten acts in reverse to transfer heat from the room 
to the evaporator 66 for the purpose of defrost 
ing it. 

Using either of these reverse cycle systems or 
the electrically heated SEcondary System best ill 
lustrated by Figure 4 will provide for defrosting 
the evaporator S6 (6') by making it act as a con 
denser while the door 69 is open. In any one 
of these three systems, it may be considered ad 
visable to provide automatic means for limiting 
the defrosting period in the event that the door 
is left open for a longer period than is required 
to melt all of the frost from the evaporator. 
Such means is easily provided by a thermostatic 
or pressure operated switch connected in the heat- : 
ing circuit or in the reverse notor circuit and 
arranged to open in response to the rise of pres 
sure in the evaporator 66 or of temperature of 
the evaporator 56 to a point high enough to 
insure that all frost has been melted from the 
evaporator, any extended surface thereof and 
from the baffle 98. 
The check valves 52, 60 and 68, Figure 4, 

may be dispensed with by Connecting the tubes 
86 and 92 so that liquid does not flow downwardly 
in either of them by gravity when the door 68 is 
open. ... It is only necessary that liquid flowing 
from the evaporator 63 flows into the coil 44 
and not into the tube 86 and that vapor leaving 
the coil 44 flows to the evaporator 68. Normally 
there Will be Some flow of Vapor through the tube 
92 during a defrosting period as shown by Figure 
4 if the check valve 68 is omitted, thus building 
up some vapor pressure in the compressor hous 
ing. . Likewise there will be some flow of Vapor 
through the tubes 86 and 8 into the condenser 

. Such transfer of refrigerant vapor will re 
duce the charge of refrigerant available for de 
frosting the evaporator 66 of Figure 4 but not to 
the extent of preventing the defrosting. Since 
the compressor and condenser will always be well 
above 32° E., there Will be no condensation of 
refrigerant vapor except in the colder portions 
of the evaporator 66. After all of the frost has 
been melted from the evaporator 66, there will 
be more transfer of refrigerant to the compressor 
housing and to the condenser but this occurs 
after the defrosting Operation is completed. 
The door 60 or its hinges will be provided with 

suitable balancing or latching means to hold the 
door in its open position without requiring that 
the door be tilted too far beyond its vertical posi 
tion. It is desirable that hardware of this type 
be used so that it is not necessary to open the 
door more than 90 as such wider opening to reach 
a balancing point would require additional space 
back of the cabinet which Will often be placed 
with its back against a Wall of the room. 
The coiled portion of tube 92 which provides 

fiexibility for door movement will normally be 
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wound so that when not stressed in either direc 
tion it will represent the position it assumes When 
the door is 45 open; thus the amount of flexi 
bility required is 45 of movement in each direc 
tion from this half-Way point. There are various 
types of flexible tubing made of metals and plas 
tics which could be used in place of the plain 
coiled tube shown. It is also possible to make 
the connection through a movable ioint associated 
With a hinge and this joint may also serve as a 
Wave to isolate the evaporator 66 and the coil 

4 from the balance of the System when the door 
is opened. Another use for Such a hinge type 
valve would be to utilize it to perform the func 
tions of the valves 8 and 89 shown in Figure 7. 
The drain tube C4 seen in Figure 2 is prefer 

ably formed. So that When the lid 6 is closed it 
forms a trap for Water at a point far enough 
from the inside of door 60 and from cold parts of 
the refrigerating Syste:K. So that Water does not 
freeze in this trap but Serves Only as a Seal to 
prevent air circulation, This trap is formed so 
that it also retains enough Water at the end of 
each defrosting period while the lid is in its open 
position 60 to provide a Water Seal of Sufficient 
depth to prevent ambient air from entering the 
refrigerated space through the tube 04 when 
the lid 6) is closed. As previously explained, the 
air pressure at the top of Space 68 Will be less 
than that of room air due to the weight of the 
Collinn of Cold air in this Space and in the chutes 
above the level of the opening 2. Trapped water 
Seals the tube C4 against this slight pressure dif 
ference, 
A number of diagonal broken lines leading from 

is at the left of Figure 1 indicate angles of re 
flection as seen by a human eye at position f 92. 
It Will he noted that when the custoner's eye is 
in this position packages f and 8 are directly 
Visible, package 20 is Visible by reflection in mirror 
34 and package 8 is visible by double reflection 
in mirrors 34 and 36. The reflected images which 
the customer Sees in mirror 34 first as the cabinet 
is approached thus provide a moving effect. The 
lettering on packages seen by double reflection is 
directly readable and when the customer ap 
proaches the cabinet closely the lowermost pack 
age in each chute is directly visible. 
While I have shown the evaporator 66 and the 

bafile 93 movably mounted as a unit, with the 
door 63 and the evaporator moving to a position 
entirely outside of the refrigerated Space, it will 
be understood that some of the objects of my in 
vention may be attained by moving only the 
evaporator or by moving only the baffle or drip 
pain. The evaporator may lift or slide instead of 
being hinged or the exaporator may remain sta 
tionary while the baffle or pan isolates it from the 
Stored product so that the defrosting can occur 
without undue rise of temperature of the frozen 
foods. 

Packages stored in this refrigerator Will collect 
much less frost than usual because of the fact 
that all in Ward leakage is at the top and incom 
ing air has its dew point lowered by the evapo 
rator 66 before it contacts the packages in the 
chutes. In addition defrost water is prevented 
from touching the packages So that ice does not 
form. On them. Any tendency of the packages to 
freeze together Will be the result of frost collected 
On then prior to placing them in the cabinet. 
This frost Will not form an ice bond between the 
packages if the cabinet temperature is properly 
maintained, but in the event that there is a ten 
dency for the packages to freeze together in the 
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chutes they will be broken apart when passing 
through the curved portion of any one of the 
chutes. 
For inventory purposes the number of packages 

in each chute can be calculated by measuring 
the distance from the uppermost package to the 
top of the cabinet. An approximate indication 
of the number of packages in each chute is pro 
vided by means of the spring stop 94 which is 
indicated in Figure 1 and shown enlarged in Fig 
ure 8. This spring stop provides a cushion effect 
when packages are dropped into an empty chute 
and the amount of spring deflection is an ap 
proximate measure of the Weight of the packages 
in the chute. During business hours an at 
tendant may observe the positions of these Spring 
stops to determine whether or not any of the 
chutes are nearly empty, thus avoiding the neces 
sity for opening the top door 60 unnecessarily. It 
may sometimes be desirable to open the door 60 
for a short period to refill one or more chutes 
withut defrosting the evaporator. This is easily 
provided for by placing a manual Switch in the 
line 40 of Figure 3, 82 of Figure 5 or 80 of Fig 
ure 6 according to the type of defrosting arrange 
ment employed. 
As will be seen in Figure 1, the Width of the 

opening 2 may be considerably less than the 
width of the display represented by the packages 
6, 8 and 20. This opening need only be wide 

enough for the convenience of the customer in 
reaching the packages and may be even narrower 
than indicated in the drawing. The gasket 46 or 
the reflector above the lamp 49 may narrow the 
opening further. Mirrors 34 and 36 may be flat 
as shown or curved to enhance or modify the dis 
play by reflection. This double reflection which 
makes labels readable before the observer comes 
close enough to the cabinet to actually look down 
into the space 4 makes it practical to reduce 
the width of the opening 2 and thus reduce loss 
of refrigeration due to air flow and radiant heat 
transfer. 
The use of the curved chutes allows the outer 

Wall of the cabinet to be curved at the bottom 
above the condenser 76 as seen in Figure 1. This 
curvature greatly facilitates airflow over the Con 
denser, making it possible to omit the fan 78 and 
depend upon thermal circulation of air if the de 
signer prefers such an arrangement. 
The drain tube O4 is shown in Figure 2 Only, 

but it will be understood that the Section seen in 
Figure 2 is very close to the section seen in Figure 
4 and the tube 04 may be in heat eXchange with 
the tube 86 and the tube 56. The object of Such 
heat exchange is to insure against freezing of 
Water in the tube 64 during either the operating 
period with the door 60 closed or the defrosting 
period with the door in the position of 60'. 

During operation of the system to cool the cab 
inet the tube G4 is heated by liquid refrigerant 
flowing through the tube 86. During the defrost 
ing operation the tube 04 is heated by the hot 
vapor flowing through the tube 56. 
The thermostatic control indicated at 20 in 

various drawings may have a bulb aSSociated with 
the suction tube 90 or it may be responsive to the 
temperature of the evaporator 66 or to the tem 
perature of air adjacent to this evaporator. It 
may be a switch of the so-called "low pressure' 
type which is actuated directly by the preSSure 
of refrigerant vapor leaving the evaporator. In 
any of these cases the switch 20 will close during 
the defrosting operation if it was open at the time 
defrosting started. This insures that when the 
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lid 60 is closed at the end of the defrosting period 
the evaporator 66 will immediately start cooling 
the cabinet. 

I claim: 
1. In a refrigerator, a food storage space, a 

refrigerating System including an evaporator for 
cooling said space, a door for access to said space, 
and means activated by the opening of said door 
for causing Said evaporator to act as the con 
denser of said system for the purpose of defrost 
ing it. 

2. A refrigerator including a Storage Space, a 
refrigeration System including an evaporator Op 
erated at below 32 F. to cool Said Space, means 
for defrosting said evaporator, and means for col 
lecting the defrost Water which drips from Said 
evaporator, said collecting means Serving during 
normal operation of Said System as a baffle to di 
rect air fioW within the refrigerator. 

3. In a refrigerator, a food storage space, an up 
per door providing access to Said Space for loading 
it, a hinged lower door providing access to said 
space for removal of articles inserted through 
the upper door, means facilitating the opening 
of said upper door, said means being effective 
only when said lower door is swung to its closed 
position, and a refrigerating System including a 
cooling element located adjacent to said upper 
door. 

4. In a refrigerator cabinet, a refrigerating 
system, a door, a cooling element of said system 
mounted on the inner Side of Said door, heating 
means for defrosting said cooling element, drip 
collecting means, and means actuated by the 
opening of Said door to energize Said heating 
means to initiate a defrosting period of Said cool 
ing element and to move Said drip collecting 
means into position to receive the drip from said 
cooling element. - 

5. In a refrigerator cabinet, an evaporator of 
a refrigerating System arranged to cool said cabi 
net, means for stopping said cooling, and means 
for causing Said evaporator to act as the con 
denser of a one pressure evaporative heat trans 
fer system for the purpose of defrosting said 
evaporator. 

6. In a refrigerator cabinet, an evaporator for 
cooling said cabinet, a door for said cabinet, and 
valve means actuated by movement of said door, 
Said valve means serving to control the defrost 
ing of Said evaporator. 

7. A refrigerator cabinet, a refrigerating sys 
tem including an evaporator arranged to cool a 
Space within said cabinet by the evaporation of 
a volatile refrigerant, means for isolating said 
evaporator from said space, and means actuated 
Simultaneously with the first said means for caus 
ing said evaporator to operate temporarily as a 
condenser for the purpose of defrosting it by con 
densing Said volatile refrigerant therein while the 
temperature of Said space remains substantially 
constant. 

8. A refrigerator, a storage space within said 
refrigerator, a refrigerating system, an evaporator 
of Said System located within said space, said 
System including a compressor of a type adapted 
to reverse its direction of pumping action when 
its direction of rotation is reversed, means for re 
Versing the direction of rotation of said com 
pressor to cause said evaporator to be defrosted 
by functioning temporarily as a condenser, and 
means for modifying the normal relationship of 
Said evaporator to said space during its period 
of Operation as a condenser so that it dissipates 
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heat to arriolent air and drains defrost water out 
side of said space during its defrosting period. 

9. In a refrigerator, a space for the storage of 
products to be cooled, an evaporator for cooling 
said space, a movable baffle element within Said 
space, said element being movable to a Second 
position in which it serves as a drip collecting 
means adapted to receive defrost water as it drips 
from said evaporator, and means made effective 
upon movement of said element to its drip col 
lecting position for causing said evaporator to 
defrost. 

10. In a refrigerator, a space for storage of 
products to be maintained at a low temperature, 
an evaporator for cooling said space, means for 
cooling said evaporator by Supplying a volatile 
refrigerant to it and removing vaporized refrig 
erant therefrom, a normally by-passed heat ex 
changer, means for heating said evaporator by 
evaporating a volatile refrigerant in Said heat ex 
changer and causing it to condense in said evapo 
rator for the purpose of defrosting it, and switch 
means operable to connect either of the first two 
means with a source of electrical energy, Said 
switch means operating to cut off the electrical 
energy supply to either of the first two means 
before closing the circuit which energizes the 
Other. 

11. In a refrigerated cabinet, a chamber for 
storage of frozen foods, a plurality of chutes in 
said chamber adapted to hold said foods, an 
evaporator located within said chamber for cool 
ing air therein, an upper door for Said changer 
adjacent said evaporator, a second door opening 
into said chamber at a lower level, Said evapora 
tor being adapted to operate at a temperature far 
enough below the freezing point of Water and So 
located with relation to said upper door that 
any air leaking into the cabinet around said 
door will be cooled by said evaporator to the ex 
tent of having its dew point reduced to a tem 
perature below that of the food in storage in 
said cabinet before said air comes in contact with 
said food or with packages containing the food. 

12. A refrigerator having a door and enclosing 
a storage space for frozen foods, a refrigerating 
system for cooling said space to a Sub-freezing 
temperature, a cooling element forming a part of 
said system, and means for applying heat to Said 
cooling element to defrost it, said means being 
energized by the opening of said door, means for 
collecting drip Water from said cooling element 
while it is being defrosted, the last said means 
including a drip trough normally located within 
said storage space and moved to its defrosting 
position by said door, and means for conducting 
said drip water to a disposal point, said collect 
ing means, conducting means and disposal point 
being located entirely outside of said storage 
space during the defrosting operation. 

13. In a refrigerator, a space for storage of 
foods, a refrigerant evaporator for cooling Said 
space, a door for closing said space, means re 
sponsive to the opening of said door to apply 
artificial heat to said refrigerant evaporator, a 
drip water evaporator, and means actuated by 
said door as it is moved to its open position to 
provide for catching defrost water from said re 
frigerant evaporator and draining it to said drip 
water evaporator. 

14. In a refrigerator cabinet, a space within 
said cabinet for storage of a product to be re 
frigerated, a door opening for access to said space, 
a door for closing said opening, a refrigerating 
system including an evaporator arranged to cool 
said space by the evaporation of a volatile re 
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14 
frigerant therein, valve means for changing the 
direction of flow of Said refrigerant through a 
part of Said System and thereby causing said 
evaporator to function temporarily as a con 
denser for the purpose of defrosting it, and 
means actuated by a movement of Said door for 
operating said valve means. 

15. The method of defrosting an evaporator of 
a refrigerating System by a single movement 
which shuts it off from other parts of the System 
and causes it to operate temporarily as the con 
denser of a single pressure volatile fluid heat 
transfer system with condensed fluid draining 
to a lower level, being reevaporated by the ap 
plication of heat and returning as Vapor to heat 
the evaporator which is temporarily acting as a 
condenser. 

16. In a refrigerating, System employing a 
volatile refrigerant, a high side section including 
a condenser, a low side Section including an 
evaporator, and a normally inactive heat ex 
change Section, means for causing liquid refrig 
erant to drain from Said evaporator into Said 
heat exchange section, means becoming effec 
tive simultaneously with said draining means for 
applying heat to said heat exchange section to 
cause said liquid to evaporate therein, and means 
for conveying vapor from said section directly to 
Said evaporator with no change of pressure for 
the purpose of causing the evaporator to operate 
temporarily as a condenser and thereby be de 
frosted. 

17. In a refrigerator cabinet, a space for storage 
of a product to be cooled, a refrigerating sys 
tem including an evaporator arranged to cool 
said space, means for defrosting said evaporator 
by applying artificial heat thereto, a door on said 
cabinet, and control means actuated by a move 
ment of said door, said control means being con 
nected with Said System and With said defrost 
ing means So that one movement of said door 
stops the cooling operation of said evaporator 
and starts its defrosting while an opposite move 
ment of said door stops the defrosting and causes 
the cooling to start again. 

18. In a refrigerator cabinet, a, space for the 
storage of products to be cooled, closure means 
for Said Space, a refrigerating System including 
an evaporator for cooling said Space by the 
evaporation of a volatile refrigerant, means for 
reversing the action of said evaporator so that re 
frigerant condenses therein to defrost; it, and a 
drip evaporator, said reversing means being actu 
ated in response to a relative movement between 
said evaporator and space, said movement also 
acting to provide a non-refrigerated path for 
carrying drip Water from the first said evaporator 
to the drip evaporator. 

19. In a refrigerating system, an evaporator 
Section including an evaporator and a normally 
by-passed heat exchanger, a refrigerant con 
densing section including a condenser, a volatile 
refrigerant enclosed within said System and nor 
mally circulating therein to vaporize in said 
evaporator and liquefy in said condenser, means 
for stopping the circulation of said refrigerant 
between Said sections, and electrical means for 
heating a portion of said refrigerant which is in 
its liquid phase in said heat exchanger to evapo 
rate it and thereby cause it to condense in said 
evaporator for the purpose of defrosting the 
evaporator. 

20. In a refrigerator cabinet of the type 
adapted for cooling a product in its original con 
tainers, a delivery opening for said containers, 
multiple chute means for guiding the movement 
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of said containers toward Said delively opening, 
and means responsive to changes in the total 
weight of the containers in One of Said chutes for 
indicating at least approximately the nullier of 
containers remaining in that chute, Said ci:uties 
being refilliable at one end and adapted to de 
liver containers at the other end. So that a Con 
tainer which has been in a given one of Said 
chutes for the longest time will be the next one 
delivered therefrom. 

2i. A refrigerated cabinet adapted for the Stor 
age of frozen foods, a compartment for the Sto:- 
age of frozen foods having a pair of acceSS O)8th 
ings, one of said openings being at a higher level 
for the introduction of packages to Said COIL 
partment, another of said openings being at a 
lower level for the renoval of packages.fi Oil Said 
compartment, a tightly fitting operable closure 
for said higher opening, an evaporator Carried 
by said closure and positioned within Said Con 
partment for cooling the air therein, Said vapo 
rator being closely adjacent said upper opening 
whereby any air leaking into said corpartinent 
will be cooled by said evaporator to a tempera 
ture below that of said packages where:hy its deW 
point is reduced below said package tenperatull'e 
before said air comes in contact with Said pack 
ages, an openable closure for said lower opening, 
and means dependent upon the placing Qf Said 
second-named closure in a position to close Saifi 
lower opening for facilitating the opening cf Said 
first-named closure whereby the user is is ripsiied 
to close said lower opening before opening S&id 
upper opening. 

22. A refrigerated cabinet adapted for 
storage of frozen foods, a compartinent for the 
storage of frozen foods having a pai; of acceSS 
openings, one of said openings being at a high 
level for the introduction of packages to Said 
compartment, another of said openings being at 
a lower level for the removal of packages froxi 
said compartment, a tightly fitting hinged cloSui'e 
for said higher opening, an evaporator adapted 
to be cooled below the freezing point of water 
carried by said closure and positioned within Said 
compartment for cooling the air therein, said 
evaporator being closely adjacent Said upper 
opening whereby any air leaking into Said corn 
partment will be cooled by said evaporator to a 
temperature below that of Said packages whereby 
its dew point is reduced below Said package ten 
perature and the excess moisture condensed out 
in a frozen form on Said evaporator before Said 
air comes in contact with Said packages, means 
for causing said condensed rhoisture to melt from 
said evaporator as a consequence of the opening 
of said closure, means rendered effective upon the 
opening of said closure for collecting the noisture 
melting from said evaporator whereby it is pre 
vented from coming in contact with said pack 
ages, a hinged closure for said lower opening, and 
means dependent upon the placing of Said second 
named closure in closed position for facilitating 
the opening of said first-named closure whereby 
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the user is impelled to close said lower opening 
before opening said upper opening. - 

23. In a refrigerator, a compartment adapted 
for the storage of frozen foods, a refrigerating 
System including an evaporator arranged to cool 
Said compartment, means for isolating Said 
evaporator from said compartment, means for 
shutting Said evaporator off from connection 
With other parts of said system, means for heat 
ing Said evaporator to defrost it, and contro 
means for Substantially simultaneosuly actuating 
two of the aforesaid means. 

GLENN MUFFY. 
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