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PATENT OFFICE 
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REFRGERATING APPARATUS 
Stanley W. Cook and Frederic L. Chase, Dayton, 

Ohio, assignors, by mesne assignments, to Gen 
eral Motors Corporation, a corporation of Dela, 
Wale 

Application November 3, 1930, Serial No. 492,944 
Renewed January 3, 1936 
3 (Claims. 

This invention relates to refrigerating appa 
ratus and more particularly to the construction 
of cabinets, the walls of which are heat insulated 
to prevent the passage of heat therethrough. 

In the manufacture of insulated cabinets, it 
has been proposed to use air spaces in the walls 
thereof to prevent the transfer of heat there 
through. Heretofore such practice has been un 
successful for the reason that radiant heat will 
pass freely through air, and in addition convec 
tion currents set up therein, will transfer large 
amounts of heat therethrough. It has been pro 
posed to provide a dead air space bounded by a 
thin bright metal foil or leaf, such for instance 
as bright aluminum foil, for insulating purposes. 
By the term “metal foil' is meant thin leaves of 
metal of such thickness that they can be readily 
formed to any desired shape. It has been found 
that these bright metal surfaces of aluminum 
foil radiate but very little heat, and consequently 
it is possible to utilize air spaces lined with such 
bright surfaces in heat insulating cabinets. By 
reducing the size of the air space the other ob 
jectional feature of air space insulation, namely 
loss of heat by convection currents, is removed 
in that convection currents ordinarily set up are 
decreased to a minimum. In addition it has been 
found that air spaces bounded by such bright 
surfaces need not necessarily be made extra small 
in size or width to decrease the convection cur 
rents, for the reason that such convection-cur 
rents are dependent to a great extent on radiant 
heat. 
An attempt to adapt such thin metallic foil to 

cabinet construction so as to utilize air spaces 
in the walls thereof for insulating purposes have 
met with great difficulty. In the first place, this 
foil is extremely thin and consequently cabinets 
must be so constructed as to prevent rupturing of 
the foil when such cabinets are subjected to the 
slam test, a test involving the opening and closing 
of the cabinet door over prolonged periods of 
time. In addition, the foil must be so supported 
within the cabinet walls as to maintain it taut 
at all times, while at the same time preventing 
the transfer of heat through these supporting 
means. Thirdly, the foil being metal, has a tend 
ency to rattle or cause what is known as a metal 
lic cry and great care must be taken to prevent 
or render inaudible such cries or other noises. 

It is to such structure that our invention par 
ticularly relates, having for One of its objects 
to provide a cabinet construction which Will be 
capable of utilizing the thin metal foil to an ad 
vantage while at the same time eliminating all of 
its disadvantages. More particularly it is an ob 
ject of this invention to provide a cabinet con 
struction wherein all metallic cries are adequately 
deadened, rupturing of the foil is prevented, and 

(C. 220-9) 
a transfer of heat through the supporting mem 
bers is eliminated. 
A further object of this invention is to provide a 

substantially all metal cabinet, light and extreme 
ly durable in construction, yet having incorporat- 5 
ed therein means for preventing almost entirely 
the transfer of heat from the exterior to the in 
terior thereof. 

Further objects and advantages of the present 
invention will be apparent from the following de- 10 
scription, reference being had to the accompany 
ing drawings, wherein a preferred form of the 
present invention are clearly shown. 

In the dra WingS: 
Fig. 1 is a front vertical sectional view of a lis 

refrigerator cabinet embodying features of this 
invention, Fig. 2 is a vertical section taken transversely to 
the section shown in Fig. 1; 

Fig. 3 is a front vertical sectioh of a modified 20 
form of cabinet construction embodying features 
of this invention; . Fig. 4 is a vertical section taken transversely 
to the section shown in Fig. 3; 

Fig. 5 is a horizontal section taken through the 
food compartment of the cabinet shown in Figs. 
3 and 4; 

Fig. 6 is a vertical section of a modified form 
of cabinet construction also embodying features. 
of this invention; 

Fig. 7 is an enlarged sectional view of a sec 
tion of the cabinet shown in Fig. 6; 

Fig. 8 is a detailed sectional view of a modified 
form of cabinet construction also embodying fea 
tures of this invention; and 

Fig. 9 is a view in elevation of the top of 
the cabinet shown in Fig. 8. 
In order to illustrate the various features of 

this invention we have disclosed in Figs. 1 and 2 
a refrigerator cabinet generally designated by 
the reference character. O. This cabinet includes 
outer side panels f2 and 13 of relatively stiff sheet 
metal provided with inwardly extending fanges 
4 and 5 respectively which flanges may be either 
at the back edges or back and front edges, and 
may be secured together in proper spaced relation 
by means of angle irons 6 extending around all 
four lower edges of the cabinet. The outer pan 
els including the outer side panels f2 and 3 form 
the outer sheet metal lining of the cabinet. In 
termediate the top and bottom of the Outer side 
panels 2 and f3, there is provided a wood frame 
member 7 extending longitudinally along the 
front of the cabinet and secured to the side 
panels at its side edges. Secured to the under 
side of the wood frame member 7 is a bottom me 
tallic plate f8 extending rearwardly and provid 
ed with down-turned flanges f9 at its side edges 
secured in any convenient manner to the side 
panels 2 and 3 respectively. This bottom plate 
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... more fully set forth hereinafter. 

10 

5 

20 

2 
8 is also provided with a rear down-turned flange 
20 contacting the rear panel of the cabinet as 

Thus the cabi 
net is divided into an upper food storage com 
partment 2 which may be cooled in any conven 
ient manner, for instance, by the evaporator dis 
closed therein, and with a machine cohnpartment 
22 which may for instance house the refrigerat 
ing machine. 

Extending across the front of the cabinet and 
secured to the upper ends of the side panels 2 
and 3 is a Second wood frame member 26, to the 
top of which is Secured the top outer panel 27, the 
top panel 27 extending rearwardly and being pro 
vided with down-turned rear flange 28 over 
lapping the back of the cabinet. Although not 
shown on the drawings, it should be understood 
that upright wood frame members extend ver 
tically between the frame members 7 and 26 at 
the front edges of the side panels f2 and 3, to 
thereby form an opening for access to the food 
compartment 2?. This structure, although not 
shown, is similar to that disclosed in Fig. 5 show 
ing a modified form of cabinet. Horizontal metal 
strip covers 30 and 3 f are secured to the out 
side surface of the wood members 7 and 26 re 
Spectively and these strips, provided with in 
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wardly extending flanges 32 adjacent the door 
Opening, may be held in position by means of \ 
small blocks 33 of wood or any other insulating 
material secured to the wood members 30 and 3. 
Or, if desired, blocks 33 may be used as finishing 
strips, and other means, such as screws may be 
used to hold panels 30 and 3 in position. 
. It should be understood that similar vertical 
metal strips are secured to the outside of the ver 
tical wood frame member in a manner similar to 
the disclosure in Fig. 5 and that such strips are 
held in position by wood or other blocks similar 
to those shown at 33 in Fig. 2. The inner lining 
0 of the compartment 2 f is formed by a metal 

lining secured at its front edges to the wood frame 
members and 26 and to upright Wood frame 
members not shown, preferably by nailing the off 
Set portion .40a to the frame members such as T 
and 26. This lining 40 may be a one-piece lining 
insertable as a unit into the cabinet or it may be made up of a plurality of sections properly and 

. adequately secured together at its edges in any 
convenient manner as by welding. It should be 
noted that the edges of the lining 40 are located 
between the blocks 33 and the frame members 
and 26, and in this manner the break between 
the outer panels 30 and 3 f and the inner lining 40 
prevents the transfer of heat from the exterior 
of the cabinet inwardly along the metallic lining. 
Carried by the upright wood frame members, 

not shown, is a closure member 42 pivoted there 
to and adapted to close the door Opening leading 
to the food storage compartment 2. Door 44 for 
closing the opening to the machine compartment 
is provided, this door being pivoted to the front 
angle iron as shown at 45 and being provided at 
its upper end with a slip catch shown at 47. 

he upper food compartment 2? is provided 
with insulated walls to prevent the transfer of 
heat therethrough. In Figs. 1 and 2 the walls 
of the food compartment 2? are shown as in 
cluding a plurality of layers of thin metallic foil 

spaced apart to provide air spaces 5. These 
spaces 5 maybe of anythickness designed to pre 
vent convection currents. It has been found 
that a thickness of substantially one-half inch 
for the airspaces gives satisfactory results. These 
layers of metal foil are aecured in proper spaced 

2,058,251 
apart relation by means of blocks 52 of non-con 
ducting material, which blocks in this particular 
modification are shown as corrugated paper. The 
edges of the air spaces, or in other words around 
the edges of the walls, there is provided an asphal 
tic material 56 for sealing the air spaces against 
the ingress of moisture. Thus it will be seen that 
there is provided in the walls of the compartment 
2f a plurality of air spaces bounded on substantial 
ly all sides by the highly polished aluminum foil, 
and Spaced apart by material capable of trans 
ferring but very Small amounts of heat. The in 
ner corrugated paper blocks 52 may be pasted to 
the lining 40 and the first layer of foil pasted to 
the other side of the blocks. Another set of blocks 
may be pasted Over the foil and first set of blocks 
and SO On. 

In this case, various ways of applying the 
metallic foil are possible. For instance, a long 

10 

15 

continuous strip, approximately as wide as the 20 
cabinet is deep, may be wound continuously 
around the Supporting corrugated paper blocks. 
For instance, the one end of the metallic foil may 
be secured to the upper side of the corrugated 
paper block at the top of cabinet, and the foil 
may then be wound downwardly along one side of 
the cabinet, across the bottom thereof and then 
upwardly along the other side and thence acroSS 
the top and over the top of the next block of 
Supporting corrugated paper and SO on Spirally 
until the proper number of air spaces are formed. 
The back of the cabinet may then be enclosed 
in the proper way by individual lengths of metal 
lic foil joining the edges of the spirally wound 

30 

foil. After the air spaces have been properly 35 
sealed the cabinet may be finished. 
The foil 50, being metallic, care must be taken 

to prevent the transfer of the so-called metallic 
cry from the walls thereof. To accomplish this 
purpose, we provide an exterior covering 60 of 
what is known as chipped board or any other 
sound deadening material such as felt, asbestos, 
Wall board, or the like. This material may be 
placed within the exterior panels of the cabinet 
so as to perform an additional function set forth 
hereinafter. The rear panel 6 which may be a 
metal panel if desired, is then secured to the 
back of the cabinet by means of bolts or rivets 
extending therethrough into the side flanges 4 
and 5 of the side panels 2 and 3 respectively. 
This rear panel 6 may also be secured down to 
the flange of the top metallic member 27 and if 
desired, to the down-turned flange 20 of the bot 
tom plate member 18. 

Either before the various panels are assembled 
or after the cabinet has been totally assembled, 
all the various metallic panels may be coated 
with some finishing material such as porcelain. 
to provide the proper finish. Thus the cabinet 
will be both inside and outside porcelain en 
ameled, and in addition will be easily cleaned 
and have a decidedly good appearance. The edge 
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strips 62 which may also be of metal, may then . 
be secured in position to cover up the unsightly 
appearance of the adjacent edges of the various 
metal panels. Thus the chip-board 60 being 
positioned directly adjacent the enameled outer 
panels, acts to prevent phipping of the enamel. 

It should be noted that the cabinet disclosed 
in Fig. 1 is substantially all metal in construction, 
having no corner posts of wood or other material. 
It should also be noted that the walls thereof are 
composed of Substantially nothing but air spaces 
and an extremely light metallic foil, thereby re 
ducing the weight of the entire cabinet many 

70 
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innes, while at the same tine providing 2, ca.koine; 
extremely strong and durable in construction. 
Tae advantage of such a light cabinet, equally 
as well insulated as a much heavier cabinet, is 
apparent when the initial transportation cost is 
cosidered. R s 

Referring now to Sigs. 3, 4, and 5, we have dis 
closed a modified form of cabinet embodying fur 
ae: i.eatures of this invention. The exterior 

cabinet construction per se is substantially the 
Sagine as that disclosed in Figs. and 2, and the 
pass of Eigs. 3, 4, and 5 Waich are sinia, to 
corresponding parts in Sigs. 1 and 2 have been 
indicated by the same reference characters 
prised. that is to say, the cabine, is constructed 
sistantially without any Wooden flaxie (Yexia 
oers, being composed of outer metal panels and 
ize' neta linings held in spaced ap2it, Xela a 
tio by sneans of metal plates and angle irons 
Sabsiartially as disclosed in Sigs. 1 2nd 2. the 
y2; structure per se differs slightly in that sheets 
o; hi? metallic aluminum foil 8 a.e held it. 
spaced apart relation by means of Wood blocks 
or strips 38. In this modification, the sheets of 
retal foil consist of a number of sheets c it to 
3a size of each Wall. Ix addition, the indis 
vidai sheets may be secured to the Wood biocks 
63. 3rigs by pasting or may be heid hereke 
tween neely oyfriction. The wall structure may 
Re assenioled by securing one set of blocks o' 
strigs to the Aretail lining 88 and then by gasting 
or otherwise securing a sheet of metal foil 38 
80 tie upper side of the blocks or strips of the to 
Wall and to the outer side of the blocks or Strips 
of She side aid reas walls and to the undes' 
Side of the biocks or strips of the lovi?er Walls. 
Another set of blocks or strips may then he se 
cared above the first set of blocks or strips with 
he sheets therebetween, and SO on UYatil tiae de 
sired Yarnber of air spaces have beer for red. 
After he desired in Amber of air spaces. 3We bees). 
formed, the air spaces are sealed against the 
ingress of Eaoisture by neans of asphatic mate 
rial generally designated at 85 which may be 
poured While hot, and which will solidify in posi 
tion goin 30oing. Thus, in this nodification 
he was stira cture may be touilt up quickly 2nd 

easily into a glurality of air spaces bounded on 
50 

8) 

65 

75 

Sostentially 82 sides by means of 22etallic at 
inun soil. In this modification tiae cabinet 

itself will be extremely light and durable Sub 
stantially as the cabinet disclosed in Figs. and 2 
in view of the fact that the insisting material 
vyi be composed almost wholy of 2. It should 
be noted in this modification also the Retaic rate 
Eling sound or city due to the metal itself is dead 
eged in sostantially the S2Eine Way as in the 
is, Rhodification, that is by the Se of chip-board 
enclosing a Wai is of the cabinet. 

Fig. 6 discloses 3, still further modification of 
this invention in that the irVention is incorpo 
rated with a cabinet having a Wooden frare 
irather than 8, 2 neta frame as disclosed in Figs. 
to 5, and the parts of Fig. 6, which are similar 
to corresponding parts in Figs. 2 and 2 have been 
indicated by double prisines. The wall structure 
or insulating material is disclosed as substan 
tially the same as that in Fig. 5. That is to say, 
the individual air spaces are formed by individual 
sheets of Petal foil placed one upon the other 
With the internediate spacing blocks therebe 
Ween. Ethe air spaces are also sealed against 
the ingress of moisture by the asphatic or other 
Saoisture excluding Inaterial as designated at 

3 
85'. It should be understood that in this Knodi 
fication the metallic oil may be wound a goat 
the locks in substantially the same way as the 
foil is Wound at the corrugated oocks cis 
closed in Fig. , it being the purpose of Fig. 6 to 
Therely disclose a Wooden frame cabinet having 
incorporated in the Walls thereof an insulating 
material composes of 2, plurality of air spaces. 

in FigS. 3 and 9 there is disclosed a still fu) a 
ther modification wherein the net2.Élic strips 68 
are spaced apart by staggered Wood locks 96. 
The purpose of this arrangement is to more 
nearly preven the transfer of hea: from one 
Supporting oock 96 to the other. In the riod:- 
fication disclosed in Sigs, 3 and 9, as well as the 
inodification disclosed in 3ig. 6, he atting of 
the Raneta is deadlened in sustaxatially the same 
Way as in the first modification. East, is to say, 
the chip-board or other sound deadening in 2. 
terial is located along the inside of the state 
panels. 
While, throughout the specification, 3:28 to: 

has been inade of a six netallic aiminuin foil, 
it should be understood that any oright, ge&aic 
Suiriface Yaay be used. That is to say, in pace of 
a bright metallic foil, any supporting structure 
Such as corrugated paper or woodex blocks, nay 
be covered with a bright surface, for instance by 
Spraying thereo; a thin layer of a bright retaic 
paint Sci 2s ail Riau SK pain. - 
While the fork of exoccinegas, oi kleivestion 

as ereia disclosed, constitutes a prefered for, 
it is to be understood that other forms a night, is 
adopted, all coming within the scope of the 
cairns wick follow. 
What is clained is as follows: 
. A cabinet including in aer aznc. otites inigs 

Spaced agart y OXA-conducting insterial and 
the Rinally insulated from one another, issuigating 
material in the sgace between said inigags, said 
insulating material including saced sheets of 
thin oright netallic foil forming air spaces theree 
between, said sheets being held in spaced apart 
Irelation by rears of OX-CO2 diacting strict, 3. 
Rinaterial arranged at the CO'Reg's of the cabine, 
said sheets and structure material being stacked 
one upon the other. 

2. A cabinet including in Eer 2 ad Otate lishings 
Spaced apart oy nor-codicting rateria. 82. 
thermally insulated fronx Oe as other, insulating 
anaterial in the space Retween Said linings, said 
insulating material including Spaced sileets of 
thin oright retallic foil forging 8i spaces there 
between, said sheets being held in spaced apst 
relation by means of in OSeconducting stractara 
material arranged at the corners of the cabinet, 
2nd SOLand deadleiaag Anate:cial placed outside 
the Outer sheet of origit netaic foil said sheets 
and spacing material being stacked. One agon the 
other. o 

3. A refrigerator cabinet including an inner 
sheet metal liner, outer sheet metal walls spaced 
from said sheet retainer and thernally inst 
lated therefron, a plagality of sheets of bright; 
neta.lic oil between said inner sheet retail line 
and said outer sheet Retal Walls, & gl2 raily of 
structural non-conducting strips for supporting 
said sheets of oright metallic oil in spaced Eela 
tion providing relatively thin air spaces between 
the sheets, said sheets and strips being stacked 
One upon the other, and nea, as for preventing 
the 2Ccess of external air and moisture to the 
a Spaces. 

4. A refrigerator Cabinet including an inner 
sheet metal liner. Olater sheet metal was spaced 

O 

2 5 

30 

40 

5) 

55 

65 

e 

75 



O 

5 

20 

25 

30 

35 

4. 
from said sheet metal liner and thermally insu 
lated therefrom, a plurality of sheets of bright 
metallic foil between said inner sheet metal 
liner and said outer sheet metal walls, a plu 
rality of structural non-conducting strips ar 
ranged at the edges of the sheets for supporting 
said sheets of oright metallic foil in spaced rela 
tion providing relatively thin air spaces between 
the sheets, said sheets and strips being stacked 
one upon the other, said sheets of foil having their 
edges tightly held between said strips, said struc 
tural strips being fastened together. 

5. A refrigerator cabinet including an inner 
sheet metal liner, outer sheet metal walls spaced 
from Said sheet metal liner and thermally ins 
lated therefron, a plurality of sheets of bright; 
metallic foil between said inter sheet metal liner 
and said outer sheet metal walls, a plurality of 
structural non-conducting strips arranged at the 
edges of the sheets for supporting said sheets of 
bright metallic foil in spaced relation providing 
relatively thin air spaces between the sheets, said 
sheets of foil having their edges tightly held ce 
tween said strips and fastened to said strips by 
an adhesive, said sheets and strips being stacked 
One upon another and fastened together by an 
adhesive, and means for preventing the access of 
external air and Noisture to the air spaces be 
tween the sheets of foil. 

6. A refrigerator cabinet including an ine 
sheet metal liner, outer walls spaced from said 
sheet metal line and terrally instated there 
from, a plurality of bright metal surfaced aest 
reflecting sheets Roetween the inner line and the 
outer walls, e, plurality of sets of structura Ron 
Cogdicting strips are aged 8, the edges of the 

2,058,251 
sheets for supporting the sheets in spaced rela 
tion providing relatively thin airspaces between 
the sheets, said sheets and strips being stacked 
One upon the other, said sheets having their edges 
tightly held between the strips, and a material 
between and separating the adjacent sets of 
strips. 

7. A refrigerator cabinet including an inner 
sheet metal liner, outer walls spaced from said 
sheet metal iner and thermally insulated there 
from, a plurality of bright metal surfaced heat 
reflecting sheets between the inner liner and the 
outer walls, a plurality of sets of structural non 
conducting strips arranged at the edges of the 
sheets for supporting the sheets in Spaced rela 
tion providing relatively thin air spaces between 
the sheets, said sheets and strips being stacked 
One Egon the other, said sheets having their 
edges tightly held between the strips, and a vis 
cous sealing materia between and separating ad 
jacent sets of Strips at the edge portions of the 
inner liter. 

8. A structure for enclosing a space to be in 
Suated including inner and Outer linings, spaced 
apart by non-conducting material and therinally 
insulated from one another, insulating material 
in the space between said linings, said insulat 
ing material including spaced sheets of flexible 
material forming air spaces therebetween, said 

sheets having bright heat refiecting surfaces and 
Feing held in spaced apart relation by Eleans of 
noa-conducting structural material arranged at 
the corners of the structure, said sheets and struc 
Aral makerial being stacked one upon the other. 
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