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This invention relates to refrigeration and 
more particularly to the periodic removal of frost 
which accumulates on the cooling unit which is 
usually in the form of a coil located in a refrig 
erated compartment. 
When air in a refrigerated, compartment is 

cooled below its dew point the moisture of the 
air is deposited on the cooling unit in the form 
of frost. This frost is a relatively good heat in 
Sulating medium and if allowed to accumulate 
and remain on the coils materially impairs the 
efficiency of the cooling unit. 
To maintain the efficiency of the refrigeration 

System it is necessary to remove the accumulated 
frost in as short a time: as possible in order to 
maintain a relatively low temperature in the 
compartment and preclude the necessity of re 
'cooling the Same from an elevated temperature 
after Completion of the defrosting operation. 
Numerous Systems have been devised for ac 

complishing the defrosting operation, among 
which are the provision of a heated body ad 
jacent the cooling unit, the passage of warm air 
or gas over the cooling unit, and the shutting 
down of the refrigeration system in order to al 
low the frost to melt. These attempts to solve 
the defrosting problem have presented disad 
vantages, the most serious of which is the rela 
tively long defrosting cycle and the excessive 
raising of the temperature within the refriger 
ated compartment. Attempts have ; also been 
made to Solve the defrosting problem by spraying 
a relatively Warm fluid such as water over: the 
cooling unit to melt the frost accumulated there 
on. This method has the advantage of melting 
the frost in a relatively short time without ma 
terially raising the temperature in the refriger 
ated compartment but there are also very serious 
disadvantages connected with this method as it 
has been heretofore employed. . 

For conveying the water to the coils and dis 
tributing it thereover a spray head is ordinarily 
utilized, which is provided with a plurality of 
relatively Small spray openings. At the comple 
tion of the defrosting operation all liquid must be 
removed from the spray head and from the pipe 
for conveying liquid thereto in order to prevent. 
its freezing and subsequently clogging for the 
next operation. Attempts have been made to 
meet this problem by the provision of a self 
draining liquid supply conduit, which is normally 
Open to the atmosphere. In leaving the conduit 
Open to the atmosphere several undesirable con 
Sequences occur such as the likelihood of passage 
of refrigerated air from or warm air to the com 

(C.62-103) 

partment, in addition to the likelihood of con 
tamination of the refrigerated space by means of 
the open connection. 

Furthermore, in an air unit in which fans are 
5 positioned over...the coils to promote the circula 

tion of air during normal cooling operation the 
fan dra WS Warm air from the Outside into the 
refrigerated i-space through the normally open 
conduit. . . . . . . . . . 

10 Accordingly, it is an object of the present in 
vention to provide a defrosting system for utiliz 
ing a first relatively warm fluid such as water 
for the defrosting. Operation and for utilizing a 
Second fluid for positively removing: all of the 

15 first fluid remaining in the supply conduit and 
spray head-after the completion of the defrost 
ing operation. i" , ; 
A further object of the invention is to provide 

a defrosting system utilizing a relatively warm 
20 fluid Such as Wateri to remove the frost from a 

cooling unit and in which means is provided for 
effectively preventing the escape of cold air from 
the interior of the refrigerated compartment and 
for preventing the influx of warm air thereto 

25 after the defrosting operation is completed and 
for preventing the entrance of contaminating 
substances. ; : : ' 

It is a further object of the invention to pro 
vide an automatic defrosting system' utilizing 

30 relatively warm fluid such as water to remove the 
frost from the cooling unit, the defrosting cycle 
being initiated and automatically controlled by 
electrical timing devices or by means responsive 
to the accumulation of frost on the cooling unit. 

35 Further objects and advantages of the inven 
tion will become apparent from the following de 
scription taken in conjunction-with the drawings 
Wherein: 

- Fig. 1 is a diagrammatic view illustrating the 
40 defrosting system of this invention applied to a 

conventional refrigerated compartment and with 
certain parts in section for greater clarity; 

Fig. 2, a schematic diagram of an electrical con 
trol circuit for the defrosting system of Fig.1. 

45 With continued reference to the drawing, there 
is shown in Fig. 1: a refrigeration compartment f G 
provided with conventional insulated walls. , a 
cooling unit or evaporator f2 of any desired form 
being disposed within the compartment. The 

50 compartment to may be of any desired size and 
shape and cooling unit 2 of course is proportion 
ately arranged in accordance with the require 
ments of the particular compartment to be re 
frigerated. . . . 

55 Immediately above the cooling unit 2 is located 
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a spray head 3 having a plurality of relatively 
Small apertures 4 in the lower surface thereof, 
there being a, Sufficient number of these apertures 
arranged in a manner to supply a relatively warm 
fluid Such as water Over the entire Surface of the 
cooling unit or coil 2. A fluid supply conduit 
5 is connected by a joint 6 to the spray head 3, 

this conduit extending through a wall of the com 
partment O, there being provided a suitable seal 
ing means f, in the wall of the compartment to 
prevent the leakage of air around the conduit 5. 
The conduit 5 is connected by a conduit 5’ to 

a tank 8 of a second fluid such as compressed dry 
air, a valve 9 being positioned in the line 5’ 
between the tank and the spray head 3. Be 
tWeen the Walve and the Spray head, a T fitting 
20 connects the pipes S and 5' to a conduit 2. 
which is connected to a conduit 2 by a T fitting 
22. The T fitting 22 is connected to a conduit 23 
of a Water supply line and has a valve 24 for 
regulating the supply of water. The conduit 2 f 
has a check Valve 25 for closing the pipe so that 
the pipe 5 will not communicate with the at 
mosphere through the conduits 2 and 2'. The 
conduit 2 has an automatic drain valve 26 of 
the type which will permit a small amount of 
liquid to drain therethrough, as may occur in the 
event of the valve 24 not providing a perfect sea, 
but closes on the application of pressure from the 
Water flowing through valve 24 under normal 
conditions of operation. The tank 8 may have 
the Supply of air replenished by suitable means 
Such as a compressor or source of supply through 
a pipe 2 connected thereto. 

in Order to remove the defrosting liquid and the 
water resulting from the melting frost from the 
Compartment a drippan 30 is located beneath 
the cooling unit 2. The drip pan is provided 
with a drain 3 extending exteriorly of the com 
partment through a suitable sealing means 32 in : 
One of the walls thereof. Connected to the outer 
end of the drain is a conventional U-shaped trap 
34, the opposite end of which may discharge to 
the atmosphere or be connected to a sewer pipe 
36. The trap 34 operating in a well known man 
ner seals the drain 3 against the passage of gas 
under normal pressures in either direction and 
also prevents the entry of other contaminating 
Substances into the compartment, fo. Liquid 
Supply conduit 5 and drain 3 may be formed of 
a relatively poor heat: conducting material. ii. 
order to restrict the flow of heat therethrough 
and maintain the efficiency of the System. . . . . 

In the operation of the system described above, 
and a SSunning an accumulation of frost on the 
cooling coil 2 sufficient to require removal there 
of, Valve 24 in the Water line is opened, the valve 
9 in the air line remaining closed, thus permit 

ting the Water to foW through conduit 2, open 
ing check Valve 25, and conduit 5 to the spray 
head. At the same time the Water entering con 
duit 2 closes the valve 26 to prevent the passage 
of water therethrough. . Upon reaching the spray 
head 3 the liquid is discharged therefrom 
through the apertures 4 in a spray covering the 
outer surface of cooling unit f2. Due to the rel 
atively high temperature of the liquid frost 
present on the surface of the cooling unit 2 is 
thereby melted. The defrosting liquid as well as 
the liquid resulting from the melted frost is col 
lected in the drip pan 30 and drains therefrom 
through drain 3 and trap 34 to the atmosphere 
or sewer pipe 36 as the case may be. 
Upon completion of the removal of frost from 

the cooling unit 2 the water valve 24 is closed, 

O 
be completely freed of Water. 

4. 
permitting check waive 25 to close, and the valve 
9 in the air line is opened to permit air under 
preSSure in the tank 8 to pass through the 
conduits 5 and 5’, driving any water remain 
ing in the pipe and the spray head 3 out through 
the Spray head, thus clearing the pipe, the spray 
head, and the apertures 4 therein of any liquid 
which remains after the defrosting operation. 
Since the air is compressed and dry it is ob 
vious that the Supply pipe head and sprays will 

After the Water 
removing operation the valve 9 is closed; the 
Storage tank 8 may be replenished with air as 

... required. 
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In many installations it is desirable that the 
Operation of the defrosting system be entirely 
automatic and accordingly there is illustrated 
in Fig. 2 an electrical control circuit which may 
be utilized in conjunction with the apparatus 
shown in Fig. and described above for perform 
ing the defrosting operation at predetermined 
intervals. This may be accomplished by merely 
presetting a conventional timer for the desired 
cycle of Operations within a predetermined period 
of time. 
In the control System, the valves, 9 and 24 

are provided with operating Solenoids 3 and 38 
respectively, these solenoids being connected by 
Suitable leads 39 and 40 to a conventional timer 
4f for which power is supplied through lines 42. 
Where an electrically operated fan or blower is 
employed for circulating air over the coils during 
normal Operation, the timer may control the 
Operation of Such fan by conventional switch 
means. Similarly, the refrigerant supply or re 
turn may be controlled by the timer if desired. 
The operation of the control system illustrated 

in Fig. 2 is initiated by the timer i? to open 
and close the valves f9 and 24 at predetermined 
intervals. The invention also contemplates the 
use of the valve actuating timing means shown 
in Patent No. 2,480,346, issued August 30, 1949 

It will thus be seen that by the above described 
control circuit a relatively simple efficient means 
has been provided whereby the refrigerating 
equipment may be defrosted at predetermined 
intervals, the defrosting cycle being predeter 
mined in accordance with the time required for 
Such Operation. 

In certain refrigeration installations means is 
provided usually in the form of an electrically 
driven fan for circulating air within the refrig 
erated compartment and over the cooling unit 
to more efficiently cool the compartment and in 
installations such as these the motor for driving 
the circulating fan and the power supply there 
for may be conveniently utilized as a control 
means for a defrosting system such as that shown 
in Fig. 1 and described above. . . . . 

It is therefore apparent that by this invention 
there has been provided a relatively, simple, in 
expensive defrosting system which readily lends 
itself to manual operation and control, to com 
pletely automatic control based on a predeter 
mined cycle of operation, and a predetermined 
period of time between cycles of operation and 
which may also be conveniently controlled by the 
degree of accumulation of frost on the cooling 
unit as shown in the Watts Patent 2,480,346. 
This defrosting System completely and rapidly 
removes the accumulated frost from the cooling 
unit while maintaining relatively low temper 
ature in the refrigeration compartment. At the 
completion of the defrosting operation all of the 
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liquid used to accomplish the defrosting is re 
moved from the system thereby precluding the 
possibility of the system's being clogged by the 
Subsequent formation of ice. Furthermore, the 
system is effectively closed after the defrosting 
operation in order to prevent the possibility of 
contamination of the compartment by the in 
flux of gas or other substance as well as to 
prevent the passage of air into or from the 
Compartment, lowering its efficiency. 

It will be obvious to those skilled in the art 
that various changes may be made in the in 
vention without departing from the spirit and 
Scope thereof and therefore the invention is not 
limited by that which is shown in the drawings 
and described in the specification but only as 
indicated in the appended claims. 
What is claimed is: 
1. A refrigeration system comprising a refrig 

eration compartment, a cooling unit disposed in 
said compartment, a defrosting System for re 
moving accumulated frost from said cooling unit, 
said defrosting System comprising a Spray head 
disposed above said cooling unit, a drip pan dis 
posed beneath Said cooling unit, a drain con 
nected to said drip pan and extending exteriorly 
of said compartment, a liquid trap in said drain, 
a supply conduit connected to said Supply head 
and extending exteriorly of said compartment, 
said supply conduit being connected to a source 
of dry compressed air, an auxiliary conduit con 
nected to said supply conduit and connected to 
a source of liquid, a first valve in Said Supply 
conduit between the source of air and the aux 
ilary conduit connection, a second valve in Said 
auxiliary conduit for controlling the supply of 
liquid and a check valve in Said auxiliary Con 
duit for preventing the flow of gases there 
through, a drain valve connected between the 
Second valve and the check valve, said drain valve 
being adapted to permit a relatively small flow 
of liquid under low pressure through it but to 
prevent the passage of liquid through it under 
normal operating pressure, whereby upon closing 
of the first valve in the supply conduit and open 
ing of the second valve in the auxiliary line the 
liquid may flow through the check valve into the 
spray head and be sprayed over the cooling unit 
thus melting the frost accumulated thereon, the 
liquid and melted frost being collected in the 
drip pan and removed from the compartment 
through the drain, and whereby upon closing 
the second valve in the auxiliary conduit and 
opening of the valve in the Supply conduit, the 
check valve will close and dry compressed air 
may pass through the supply conduit and the 
spray head thus removing all of the liquid there 
from. 

2. In a defrosting system for a refrigeration 
system having a compartment and a cooling unit 
with drainage means therefor, a defrosting sys 
tem comprising conduit means for directing fluid 
to said cooling unit to melt accumulated frost, 
first and second means for directing first and 
second fluids respectively to said conduit means, 
said first fluid being adapted to melt frost from 
Said cooling unit, individual Control means for 
said first and second directing means, and valve 
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6 
means connected into said first directing means, 
said valve means permitting fluid under low pres 
Sure to discharge from the first directing means. 

3. In a defrosting System having a compart 
ment and a cooling unit therein, fluid directing 
means for spraying a first fluid of relatively high 
temperature over said cooling unit to melt frost 
accumulated thereon, a first conduit connected 
to the fluid directing means, a first fluid supply 
means connected to the first conduit, a first valve 
in said first fluid supply means for controlling 
flow therethrough, a second valve connected into 
Said first fluid supply means between said first 
valve and Said first conduit, said second valve 
permitting fluid under low pressure reaching it 
to discharge from the first fluid supply means, 
a third valve in Said first fluid supply means be 
tween said second valve and said first conduit, 
Said third valve permitting flow therethrough 
toward the first conduit and preventing flow in 
the reverse direction, a second fluid supply 
means connected to the first conduit, and valve 
means in the Second fluid Supply means. 

4. The structure of claim 3, and electrical con 
trol means for Operating the first valve in said 
first fluid Supply means and the valve means in 
said second fluid Supply means. 

5. In a defrosting System having a compart 
ment and a cooling unit therein, fluid directing 
means, a first fluid Supply means connected to 
the fluid directing means for Spraying a first 
fluid of relatively high temperature over said 
cooling unit to melt frost accumulated thereon, 
valve means in the first fluid supply means for 
controlling flow therethrough, auxiliary means 
in the first fluid supply means for positively pre 
wenting leakage through the valve means from 
reaching the fluid directing means, a second fluid 
supply means connected to the fluid directing 
means, and valve means in the second fluid 
supply means for controlling flow therethrough. 

6. The method of defrosting apparatus in a 
refrigeration compartment comprising supplying 
a first fluid of relatively high temperature to 
directing means positioned to distribute fluid 
Over the apparatus to remove frost from the 
apparatus, the fluid passing from the directing 
means onto the apparatus, discontinuing the 
flow of said first fluid when sufficient frost has 
been removed from the apparatus, and supplying 
a second fluid to the directing means to remove 
any first fluid remaining therefrom, said second 
fluid passing through the directing means and 
into the compartment. 
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