
July 3, 1962 K. J. GURSAHANEY 3,042,780 
RESIN FOAM INSULATED CABINET STRUCTURE , 

1 INCLUDING IMPROVED ELECTRICAL 
CONDUCTOR ARRANGEMENT 
Filed Sept. 28, 1960 

FIG.\ 

INVENTOR. 
KISHIN 3'. GURSAHANEY 

IS ‘ 81% Z 
H \S ATTORNEY 

- Q 



United States Patent 3,042,780 
Patented July 3, ‘1962 

?ice 
.1, 

3,042,780 
RESIN FOAM INSULATED CABINET STRUCTURE 
INCLUDING IMPROVED ELECTRICAL CON 
DUCTOR ARRANGEMENT I 

Kishin J. Gursahaney, Louisville, Ky., assignor to Gen 
eral Electric Company, a corporation of New York 

Filed Sept. 23, 1950, Ser. No. 58,934 
2 Claims. (Cl. 219-19) 

The present invention relates to plastic foam insulated 
cabinets such as refrigerator cabinets comprising a wall 
structure including inner and outer panels separated by 
a layer of plastic or resin foam insulation. It has par 
ticular reference to refrigerators having an electrically 
energized element, such as a butter conditioner, a light or 
the like, mounted on one of the panels and an improved 
electrical lead arrangement passing from the element 
through the space between the inner and outer panels to 
a source of electric power. I 

It is common practice in the case of household refrig 
erators to provide within the cabinet storage compartment 
one or more electrically energized elements, such as an 
illuminating device or an electricallyheated butter condi-' 
tioner. As these elements are mounted on the interior wall 
portions of the cabinet, the electrical conductors or leads 
conncctingythese elements to an external source of power 
must pass through the, insulated space between the inner 
and outer panels.~_Failure of the insulation on the electrical 
leads with possible arcing between the bare leads presents 
no particular ?re hazard problem in cabinets in which the 
space‘between the inner and outer panels" is ?lled with 
glass wool, rock wool, or equivalent non-combustible, 
electrically insulating materials. However, as a result of 
the development of improved plastic foams, such res 
inous materials, because of their better insulating proper 
ties, appear to be granually replacing glass wool and the 
like as refrigerator insulation. While the presently avail 
able foam materials of this type are stable at both nor 
mal and somewhat elevated temperature conditions, be 
cause of their organic nature they will support combustion 
when heated to a sufficiently high temperature “as for ex 
ample to the temperature of an electric are. 

It is the primary object of the present invention to pro 
vide in a resin foamed cabinet structure an improved elec-' 
trical conductor arrangement designed to prevent a ?re 
hazard in the event of a failure of the insulation on the 
electric conductors. . 

Another object to the invention is to provide a cabinet 
structure including spaced inner and outer panels, foam 
insulation between the panels and an improved electric 
conductor arrangement designed, in the event of an 
electrical insulation ‘failure, to prevent sparking or arcing 
between the conductors. 
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A further object of the invention is to provide a‘c‘abinet " 
structure including inner and outer panels, a layer of foam 
insulation between the panels and a pair of electric leads 
so arranged within the space between the inner and outer 
panels that electrical failure at any point along the, lengths 
of the leads within the structure will not cause ignition 
of the resinous foam. 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
proceeds and the features of novelty which characterize 
the invention will be pointed out with particularity in the 
claims annexed to and forming a point of this speci?ca 
tion. " ~ 

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

FIG. 1 is a front elevation of arefrigerator cabinet em 
bodying the present invention; 

FIG. 2 is an enlarged elevation of a portion of the cab 
inet of FIG. 1; 
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FIG‘. 3 is a sectional view taken along line 3-3 of. 

FIG. 1; and 
FIG. 4 is a sectional view taken along line 4-4 of 

FIG. 1. 
While the present invention is applicable to any cabinet - 

, structure including inner and outer spaced panels, res 
inous foam insulation therebetween and electrical conduc 
tors disposed within the space between the inner and outer 
panels in proximity to the resin foam layer, it will be par 
ticularly described with reference to refrigerator cabinet 
and more speci?cally to the door component of a refrig 
erator cabinet structure comprising a butter conditioner 
compartment and an electric heater for maintaining that 
compartment at a temperature ‘somewhat above the nor 
mal temperatures prevailing within the refrigerator cab 
inet. 

Referring now to FIG. 1 of the drawing there is shown, 
by way of example, a household refrigerator cabinet 1 
having a door 2 mounted on the front portion of the 
cabinet for the purpose of providing access to the interior 
or food storage space within the cabinet. This door is 
mounted by means of an upper hinge 3 and a lower hinge 
4. The door comprises an outer panel 5 of sheet metal 
or the like and an inner panel 6 which is normally com 
posed of a sheet plastic material and is formed to include 
a butter storage and conditioning compartment 7. The 
space between the outer panel 5 and the inner panel 6 is 
substantially ?lled with .a resinous foam insulation '8 such 
a polyurethane foam. ' a 

To facilitate the manufacture of a door of this type, the 
polyurethane foam 8 is preferably formed in situ in con 
tact with the outer metal panel 5 while that panel is con 
?ned in a mold having a shape or con?guration such that 
the inner surface 9 of the ‘foam layer will conform sub 
stantially to the shape or contour of the inner panel 6. ' 
After formation of the foam layer 8 the inner panel 6 
is suitably secured to the outer panel 5 by means of a 
series of screws 'or other fastening means 10. 

In order to connect the ‘heater 11 used to warm the but 
ter conditioner 7 to a source of electrical energy, there is 
provided a pair of conductors 14 connected at one end to 
the heater 11 and extending between the surface 9 of the 
foam layer and the inner panel 6 to and through the hinge 
4 which, as shown in FIG. 3, includes a hollow hinge pin 
15 whereby the electric conductors 14 can be led outward 
1y through the hinge structure and ?nally to the ma 
chinery compartment (not shown) of the refrigerator for 
connection to the same electrical supply, lines employed 
to energize the refrigerant compressor. 
As previously indicated the polyurethane foams and 

other resinous foam materials suitable for use as re 
frigerator insulation are in?ammable at elevated temper-a 
turcs such as those produced by an electric arc. 
ingly, an electricalfailure resulting from defective or 
overheated electric insulation on the conductors 14 may 
present a ?re hazard wherever the conductors 14 are in 
contact with the foam insulation at a point where there 
is sut?cient, air to support combustion once the foam is 
ignited. 

‘In order to prevent this ?re hazard in accordance with 
the present invention, there is provided an improved lead 
in conductor arrangement. More speci?cally there is‘ 
provided a combination metal sheath and spacing means 
17 designed to enclose the lengths of the conductors 14 

‘ extending through the space 18 between the surface of 
the foam 9 and the inner panel 6. This sheath, in addi 
tion to maintaining the insulated conductor-s 14 out of 
direct contact with the foam 8, is also designed to main 
tain, the conductors 14 in spaced relationship and at a dis 
tance ‘greater than the normal ‘arc gap. In other Words, 
the conductors 14 are maintained by the sheath 17 in 
spaced relationship a distance greater than that which 
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will be bridged by an are between the conductors in the 
event of an insulation failure. 

In the illustrated modi?cation of the invention, ‘the 
sheath 17 is preferably composed of a thin metal foil 
such as aluminum foil having its opposite edges 20 folded 
over the spaced conductors 14 into either abutting or over 
lapping relationship. The center portion of the sheath in 
cluding the ‘folded edge portions 20 of the foil is then 
stitched together so that the stitches 22 secure the opposed 
face portions of the sheath together between the conduc 
tors 14 in order to maintain the conductors M in spaced~ 
apart relationship. 
The sheath 17 is provided on all portions of the conduc 

tors 14 disposed within the air space 18 between the foam 
and inner panel 6. In addition to maintaining the con 
ductors spaced a distance ‘greater than their arcing dis 
tance ‘and of dissipating over a larger area any heat result 
ing from any abnormal current conditions under which 
the insulation does not melt but does become overly 
warm, the sheath also provides a conducting path be 
tween the conductors to prevent any sparking as a result 
of electrical failure of the insulation on the conductors. 
The sheath 17 accomplishes this result by providing a 
short circuiting path between the conductors in the case of 
an electrical insulation failure which is in the nature of a 
dead short so that the fuse or circuit breaker normally 
provided for protecting the refrigerator circuit will open 
before abnormal igniting temperatures result in the fault 
area. In other words, while the sheath 17 maintains the 
wires spaced beyond their normal sparking distance, in the 
event of conductor insulation failure, it also prevents ‘any 
arcing or sparking betwen the wires in the event of an 
electrical insulation failure by forming a direct electrical 
connection between the wires in the form of a dead short. 
As a result, the temperatures at the insulation fault area 
are kept substantially below those which may cause igni 
tion of the foam insulation. 

In order to complete the protection of the electrical 
leads 14, the'opposite ends of the sheath 17 are termi 
nated in an environment which will not support combus 
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tion in the event of insulation failure at or adjacent the 7 
ends of the sheath 17. In the illustrated embodiment of 
the invention, the one end 23 of the sheath 17 terminates 
within the foam layer 18, or in other words, out of con 
tact with the ambient atmosphere. In the absence of 
air or other combustion supporting ‘gas in this area, failure 
of the electrical insulation on the portions 24 of the con 
ductors 14 embedded in the foam 8 will merely melt the 
adjacent portions of the foam 8 even though ‘some arcing 
may occur. If the melted foam does not itself then pro 
vide the necessary insulation between the adjacent con 
ductors 14, the fuse or other protective device in the sup 
ply circuit will open. 
The other end of the sheath v1.7 as illustrated in FIG. 2 

of the drawing is terminated in a layer of glass wool or 

4 
other ?brous inorganic material 25 surrounding the butter 
conditioner compartment 7 and enclosing the heater 11 
provided for warming this compartment. Conductor in~ 
sulation failure in this area will present no more of a 
problem than in the case of the usual rock or glass wool 
insulated cabinets since the ‘failure ‘area will be separated 
from the adjacent foam -8 by the inorganic insulation 25. 

While there has been shown and described a particular 
embodiment of the present invention, it is to be under“ 
stood that the invention is not limited thereto and that it 
is intended by the appended claims to cover all modi?ca 
tions within the spirit and scope of the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: ~ 
1. An insulating wall structure comprising inner and 

outer panels, a layer of plastic foam between said panels 
and spaced from one of said panels, an electrically ener- ~ 
gized element mounted on said one panel, a layer of. 
?brous inorganic insulating material enclosing said ele~ 
ment, a pair of insulated electrical conductors having por 
tions thereof disposed in the space between said foam 
layer and said one panel, said conductons having their one 
ends connected to said element and their other ends ex 
tending into said foam layer, and means for preventing ig 
nition of said plastic foam upon failureof the insulation on 
said conductor comprising a metal sheath enclosing said 
conductors and formed to maintain the portions of said 
conductors within said space in spaced relation, the op 
posite ends of said sheath respectively terminating within 
said layer of ?brous inorganic insulating material and 
within said layer of plastic foam. 

2. An insulating wall structure comprising inner and 
outer panels, a layer of plastic foam between said panels 
and spaced from one of said panels, an electrically ener 
gized element mounted on said one panel, a layer of ?-‘ 
brous inorganic insulating material enclosing said ele 
ment, a pair of insulated electrical conductors extending 
from within said layer of plastic [foam through the space 
between‘ said foam layer and said one panel ‘and into said 
layer of ?brous inorganic insulating material, and means 
for preventing ignition of said plastic foam upon failure of 
the insulation on said conductor comprising a metal sheath 
enclosing said conductors and ‘formed to maintain the por~ 
tions of said conductors within said space in spaced rela 

. tion, the opposite ends of said sheath respectively termi 
nating within said layer of ?brous inorganic insulating 
material and within said layer of plastic foam. 
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