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This invention relates to means for defrosting 
the freezing compartment of refrigerators and 
so-called “deep freeze boxes,' and is particularly 
well adapted for use to release the layer of ice 
forming frost from the inner walls of a deep 
freeze box, so that such sheet of ice may be lifted 
out of the box without the necessity of raising 
appreciably the temperature of the food stored 
in the box. 
When a freezing compartment is kept below 

the temperature at which water freezes the mois 
ture in such compartment will deposit on the top, 
bottom and sides of the compartment and form 
frost. As this frost accumulates it forms a layer 
of ice that, due to its insulating effect, reduces 
the efficiency of the apparatus for reducing the 
temperature of the freezing compartment. It is 
therefore necessary to defrost such compartment 
from time to time. 
The general practice heretofore in defrosting 

the freezing compartment of a deep freeze box 
has been to stop the supply of cooling fluid to 
such box and open up the lid of the box. So as 
to expose the interior of the box to room ten 
perature and thereby cause the layer of ice upon 
the walls to melt, but this practice is open to the 
objection that the temperature of the food stored 
in the box rises unduly while the box is being 
defrosted. It has also been the practice hereto 
fore to scrape the frost free from the walls of 
the freezing compartment and then remove the 
scraping from the box, but this is a comparatively 
difficult job, and allows the contents of the box 
to become Warm while this is being done. 
The present invention contemplates a simple 

and practical freezing unit defroster whereby the 
layer of ice-forming frost that has built up upon 
the walls of the freezing compartment may be 
quickly and easily released from such walls and 
then lifted out of the box. This is accomplished 
by heating the wall itself or other surface upon 
which the ice-forming frost has become deposited 
so that this layer of ice will be released or “de 
cemented' from the wall upon which it formed 
and can then be lifted out of the compartment. 
In this manner the layer of ice-forming frost may 
be removed from the interior of the freezing com 
partment in a short time and without causing 
any appreciable rise in the temperature of the 
food stored in the freezing compartment. 

In order to carry out the present invention 
the walls, and also if desired the top and bottom, 
of the freezing compartment to be defrosted are 
each provided with a defrosting unit having the 
form of a heating sheet of substantial area, which 
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is secured to each wall that is to be freed from 
ice. This sheet-like heating unit may be adhe 
sively Secured to the exposed porcelain lined face 
of the Walls of the freezing compartment, or if 
desired it may be attached to the inner or con 
cealed face of Such Walls against which the fibre 
glass or other insulating material normally rests. 
The heating sheet, in accordance with the pres 

ent invention, is so constructed that it will gen 
erate heat approximately uniformly throughout 
the entire area of the heating unit and is designed 
to produce only a moderate amount of heat say 
about i00°F. to 200' F. throughout its area, since 
all that is required of Such heating unit is to 
decement or release the bond between the sheet 
of ice and the Wall of the freezing unit to which 
it is adhered. AS SOon as this is done the released 
sheets of ice may be lifted out of the freezing 
unit in large Sections. 
The heating sheet used in carrying out the 

present invention comprises a plastic sheet hav 
ing electrical conductivity, the desired amount of 
conductivity is imparted thereto by employing 
a plastic that contains conductive particles 
such as acetylene black. This permits an accu 
rate control of the heating properties built into 
the plastic sheet, since the conductivity of such 
sheet may be increased as desired by applying 
thereto successive layers of a solvent plastic film 
carrying the conductive particles. After a plastic 
sheet having the desired conductivity is produced, 
electrical conductors preferably in the form of 
metal ribbons are Secured thereto in Spaced par 
allel relation to each other, so that the conductor 
sheet will generate heat Substantially uniformly 
throughout its area, when a different electric 
potential is maintained between the Spaced con 
ductors. The heating sheet thus produced is pref 
erably confined or sandwiched between two sheets 
of insulating material. 
The above and other features of the present 

invention and novel arrangement of parts will be 
further understood from the following description 
When read in connection with the accompanying 
drawing illustrating good practical enabcdiments 
of the invention, and wherein: 

Fig. 1 is a perspective view of a deep freeze box 
having the four side Walls thereof equipped with 
defrosting units in accordance with the present 
invention; 

Fig. 2 is a perspective view of a defrosting unit 
of the type used in Fig. 1, and comprising an 
electrically heated plastic sheet; 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 2; 
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Fig. 4 is a section view on an enlarged scale 
taken through one of the inner walls of the deep 
freeze box of Fig. 1 and showing the heating unit 
as applied to the exposed face of such wall upon 
Which ice tends to accumulate; and 

Fig. 5 is a view similar to Fig. 4 but shows a 
modified arrangement in which the heating unit 
of Fig. 2 is applied to the concealed face of the 
inner wall against which fibre glass or other in 
Sulating material normally rests. O 

Fig. 1 of the drawing shows in perspective view; i. 
a low temperature box of the type cemmonly 
referred to as a “deep freeze unit' or “deep freeze 
box' and is designated generally by:the-nurne1:a: 

5 

f8. This box has the usual lid shown in the 5. 
These tabs 23 provide a convenient means for con raised position. So that the interior of the box : 

which constitutes the freezing compartment may 
be seen. The lid is secured to the box by 
liages not shown. 
The walls of the box are made thick as shown 20 

for heatinsulating purposes and comprise an outer. 
Inetail; shell having the router Walls; 2:and a cons 
Siderably. Smallerinner:metal shell having the bot 
tom. 33 and side. Walls. ... The arrangement is, 
such that a hollow, space, is:left between the inner. 25. 
and outer shells which is filled with fibre glass 
or other heat insulating material, not shown. 
The inner; and outer. Shells, justmentioned: are 
connected at, the upper. end of the box by... the. 
inclined metal walls: 5; which slope...to correspond, 30. 
With the bevel...of the thick insulating portion S. 
of the did . . The bevelled portion. 5 of the box. 
is has secured thereto theirubber.sealing bead. . . 
The deep freeze-box:So, far described is of... well. 

kncWra construction and constitutes. one form of 35 
freezing unit, which may be readily equipped with. 
the defrosting: units contemplated by the present, 
in Vention. One. Such defrosting unit designated 
by 8 is shown in perspective.ini, Fig. 2. Of the 
drawing: 
Vertical: walls. 4 of the inner, shell of the deep.; 
freeze unit, and if desired it may also be applied. 
to the bottom 3 and to the surface. 6...of the lid 

i, however it is shown in Fig.1 as having been 
applied only to the:four-wallsid: 45 
The heating unit, 8: preferably... comprises a. 

sheet. 9, See: Fig. 4, having: electrical conduct 
tivity, and this sheet is sandwiched between two 
non-Conducting sheets 20, and 2. The sheet 9. 
preferably is formed of, as sheet of thin woven, 50. 
fabric, such as ordinary woven... cotton fabrico: 
a sheet of tough durable-paper, and has applied 
to. One, face...thereof; a piastic film carrying elec 
trical conductive properties. This film is prefer. 
ably formed of rubber, and is applied to the fabu is; 
Yictor: paper, as a thin solvents coating having. 
nixed therein conductive-particles such as acety 
lene. black. The desired selectrical conductivity...is 
impairted, to the sheet. 9 by applying successive 
coats of the conductive rubber to the textile fab. 60, 
ric or paper, So... that each coat will: increase 
slightly, the conductivity of the sheet 9. 
The insulating, sheets 20 and 2 may beformed. 

of the Saline textile fabric or paper as is employed: 
in the sheet 9 and are coated with a solvent: 65 
resin Such for example as a phenolic resin or poly. 
Styrene. The insulating, sheets 20 and 2. are 
slightly larger in area than the conductive sheet. 
9 So that the insulating sheets: Will extend be 
yond the four edges of the conductive sheet to 70 
completely insulate it as shown in Fig. 2. 

In Order to Supply, the conductive, sheet. 9 with 
an Operating electrical current it has placed 
lengthwise thereof adjacent its opposite edges, as 
shown in Figs. 2 and 3, the tape conductors. 22.5 

This unit may be applied...to all four 40 

4. 
formed of thin strips of metal such as aluminum 
or copper. After the parts are assembled in the 
position in which they are shown in Figs. 2 and 3 
the composite sheet thus produced with the con 
ductive tapes 22 in place is preferably placed in 
a heated platen press, whereupon the press is 
closed for a Sufficient length of time to Soften 
the plastic coating on the sheets 29 and 2 and 
bond the several parts firmly together, to thereby 
provide the finished heating unit having a thick 
ness of only several hundredths of an inch. This 
completes the formation of the heating unit 8 
except that contact tabs 23, shown as of the eyelet 
type, -are-preferably. Secured to One end of each of 
the conductor strip. 22 as shown in the drawing. 

necting the conductor strips 22 to a source of elec. 
trical energy, so that when a difference of electri 
Calipotential is maintained between the two wide 
ly spaced conductor strips 22 of the heating unit 
84 electric current will travelacross the conduc 

tors sheeti. 33 fron one tape; to:the other to:heat 
this...sheet. Substantially unifornly throughout its: 
entire. area, to thereby defrost the Wallito, which: 
the freezing units 8 is:secured. . . . . . . 
The inner. Shell which forms; the freezing cona 3 

partment and has; the sidewalls: 4; and bottom: 
Wall.3 has upon its exposed surfaces a protects, 
ing layer of white enamel or porcelaini. This. 
enamel layer is designated by 24&in Figs.: 4; and 
5 of the drawing, whereas: the opposite: face of 
the wall 4 which is: normally, concealed; and, 
against which the insulating material commons, 
ly restS is designated;by, 4t, in these: two figures. 
The: enamel: covered, faces: 24; of the: vertical. 

Walls 4...when the:freezing: unit is in operation, 
to keep.; the food, therein:frozen, are: the: walls. 
upon. Which ice-forming frost accumulates:... As, 
this frost increases in thickness.it forms; aheat. 
insulating: layer... that '..seriously, interferes with 
the efficiency of the box...to maintain thes-freezs. 
ing compartment, at the desired low tempera. 
ture, which in most cases should be around zero. 
Fahrenheit. It is: therefore...important: to de 
frost; the deep, freeze unit from. time, to time. 
Say, at least once.: in three months, but if thes, 
freezing fluid...to the boxsis cut-off and theid 
is left Open. So... that; the freezing: compartments, 
becomes, warms enough to melt; the ice deposited. 
upon. Such Walls; the frozen: food stored; in the 
box is likely to Spoil due to its rise in temperas. 
ture. - 

Having in mind the difficulty experienced here: 
tofore in defrosting...thefreezing, compartment of. 
freezing units, the present; invention contem 
plates...the, use of ca; defrosting unit comprising. 
the:heating sheet: 8; best-shown in Fig.2 of the 
drawing, and which sheet is used upon each Wall. 
of the box or other freezing-unit to be defrosted. 
It will be noted that each of the four vertical, 
Walls 4 of thes box. 10, has secured thereto as 
heating unit 18, that is large enough to cover subs 
stantially the entire area of the wall 4 to which 
it is Secured. Thecheating unit 8 may be aps, 
plied...to the enamel face 24 of each, wall:14 as . 
shown. in. Fig. 41 of the drawing, oriit may bel. 
applied:to the inner, concealediface: 4f of said: 
walls; as shown in Fig. 53 of the drawing. In 
either; case its will; serve to generate...sufficient. 
heat throughout... its entire area. to release or 
'decement' thes bond; which secures the layer 
of ice, to. Such Wall. As; soon asthisis: done, the 
integral layer of:ice, or, a large portion of such 
layer which is now, released, from a walli 4:may, 
belifted bodily out of the box; Asaaresult thes, 
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defrosting of the box may be carried out quickly 
without the temperature of the 'frozen food 
stored in the box rising appreciably, since the 
ice in the box does not have to be melted beyond 
the point where its bond to the wall 4 is re 
leased. Due to the high heat insulating proper 
ties of the frost ice the heat applied to the box 
walls will be confined to the vicinity of such 
Walls by the layer of ice deposited thereupon and 
will not raise the temperature of the storage space 
appreciably. 
The heating unit 8 may be secured to the 

enamel face 24 or to the inner face 4 of a wall 4 by simply adhesively bonding it to such wall 
to cover a large area, thereof. 
In the construction shown in Figs. 1 and 4 the 

ice-forming frost will be deposited on the ex 
posed face of the heating unit 8 rather than 
upon the wall it covers, so that when the heat 
ing unit is supplied with a heating current the 
ice Will quickly release its grip upon the outer 
face 20 of the heating unit. On the other hand 
if the heating unit is secured to the inner face 
f4' of the wall 4 as shown in Fig. 5 of the draw 
ing and current is supplied to this heating unit, 
its heat Will be quickly transmitted through the 
wall 4 to cause the ice deposited on the enamel 
face 24 to release its hold. 

In some cases it may be desirable to avoid 
the expense of applying the enamel 24 to the 
Walls 4, and in place thereof apply the heating 
units 8 directly to the metal face of the walls 
ls, and then cover the entire interior of the box 
With a protecting film of polystyrene so that it 
will cover the pads 8 and exposed portions of 
the Walls 4. 

If the heating unit is applied to the face 4.' 
of the Wall 4 as shown in Fig. 5, the problem 
of Supplying operating current to the conduc 
tive StripS 22 is a simple one, since all that is 
necessary is to connect one conductor wire 25 
of an insulated conductor 26 as shown in Fig. 
5 to the upper tab 23 of each heating unit 8, 
and a similar conductor 25 to the corresponding 
lower tab. 23 of such heating unit, 
When the heating unit f8 is applied to the 

enamel face 24 of the wall 4 as shown in Figs. 
1 and 4 it is then preferable to form a hole 
through the Wall 4 at each point where a tab 
23 is positioned so that each tab may be con 
nected with a conductor wire 25 of an insulated 
conductor 26 disposed adjacent the inner wall 
4'. One construction for connecting such tab 

with a conductor wire is shown in Fig. 4 and 
comprises a stud 27 which is tightly secured in 
an insulating sleeve 28, which sleeve extends 
through a hole formed in the wall 4. This stud 
2 is internally threaded at one end to receive 
the screw 29 which is employed to clamp a tab 
23 to the Outer end of the stud 27. The inner 
end portion of the stud 27 has mounted thereupon 
the insulating disk 30 and the clamping nuts 3 
to clamp between Such nuts the conductor wire 
25. In the construction of Figs. 1 and 4 the head 
of the screw 29 may be painted over with shellac 
or other insulating material, and the clamping 
nuts 3 and other exposed portion at the inner 
end of a bolt 2.2 may be covered with suitable in 
sulating material. Likewise in Fig. 5 an insu 
lating sheet 32 is preferably provided between 
the tab 23 and the Wall 4, and the parts 23, 25 
may be further protected by insulating material 
not shown. The insulated conductors 26 are the 
positive and negative wires secured to the tabs 
23 to operate each heating unit 8 and are led 
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6 
inwardly from the cable 33 that enters: a hole. 
in a wall of the box. This cable 33 may be con 
nected to the Ordinary 110 volt outlet box. . . . . 

It will be understood that the heating units 8 
may be applied also to the bottom 3 and top 6. 
of the box 0, but the application of the heating 
unit 8 to the four upright walls 4 will enable 
the box to be quickly freed from the most objec 
tionable deposits of ice within the freezing com 
partment. It is desired to point out that while : 
the freezing unit defroster of the present in 
vention has been shown and described in con 
nection with a deep freeze unit, it is also well 
adapted for use in defrosting the low temperature 
compartment of the ordinary household refriger 
erator, and for use to defrost various other types 
of low temperature boxes having a freezing Com 
partment provided with walls upon which a layer 
of ice-forming frost tends to accumulate. 

Having thus described my invention, what I 
claim and desire to protect by Letters Patent is: 

1. In a low temperature box having a freezing 
compartment, top, bottom and side Walls enclos 
ing said compartment and upon which a layer of 
ice-forming frost tends to accumulate, a defrost 
ing unit comprising a flexible heating sheet ad 
hesively secured to one face of at least one of said 
Walls So as to cover a large area of Such face and 
heat this area approximately uniformly to free 
it from the layer of ice, including a plastic sheet 
having electrical conductivity and spaced current 
Supply conductors attached thereto So that this 
sheet Will generate heat substantially uniformly 
Over its surface when a difference in electric po 
tential is maintained between said conductors 
and heat the Wall to which it is secured. 

2. In a low temperature box having a freezing 
Compartment, four upright Walls enclosing said 
compartment and upon which a layer of ice 
forming frost tends to accumulate, a defrosting 
unit for each Wall comprising a flexible heating 
sheet adhesively secured to one face of each of 
said walls So as to cover a large area of such 
face and heat the area, approximately uniformly 
to free it from the layer of ice, including a plastic 
sheet having electrical conductivity and spaced 
current Supply conductors attached thereto so 
that this sheet will generate heat Substantially 
uniformly over its Surface When a difference in 
electric potential is maintained between such 
conductor's and heat the wall to which it is se 
cured. 

3. In a low temperature box having a freezing 
compartment, Walls enclosing said compartment 
and upon which a layer of ice-forming frost tends 
to accumulate, a defrosting unit comprising a 
laminated heating sheet adhesively bonded to at 
least one of Said walls So as to cover a large area 
of this Wall and heat this area, approximately uni 
formly to release the layer of ice formed upon 
Such sheet, including a plastic sheet having elec 
trical conductivity and spaced current supply 
conductors attached thereto so that this sheet 
Will generate heat substantially uniformly over 
its surface and heat the wall to which it is se 
cured when a difference in electric potential is 
maintained between said conductors, and an in 
sulating layer covering the heating sheet. 

4. In a low temperature box having a freezing 
Compartment, Walls enclosing said compartment 
and upon which a layer of ice-forming frost tends 
to accumulate, a defrosting unit comprising a 
heating sheet adhesively secured to one face of 
a Wall of Such compartment so as to cover a large 
area of such wall and heat this area, approxi 
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mately: uniformly to decement theslayer. Ofice; 
from. Suchiwali isgithat a large integral, sheets of: 
the decenterated icecmay be removed...from the: 
Compartment, including a plastic sheet having 
electrical conductivity and spaced conductors at 5 
tached thereto: S0, that; this sheet Will be heated 
substantially uniformly overits area. When a difier; 
ference in electric potentialis maintained between 
Said conductors; and heat, the Walto...which it is 
secured:... . . 

, . . ; WLIAM W.COWGL. 
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