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Patented Apr. 30, 1935

UNITED STATES

1,999,297

PATENT OFFICE

, 1,999,297
HEAT INSULATED CONTAINER

Bayard D. Kunkle, Dayton, Ohio, assignor, by
mesne assignments, to General Motors Cor-
poration, Detroif, Mich., a corporation of Dela- 7

ware

Application December 30, 1932, Serial No. 649,541 .
3 Claims. (CL 220—9) :

This invention relates to a heat insulated com-
partment or container and the method of heat in-
sulating such a compartment or container.

An object of this invention is to provide a heat
insulated compartment or container which. is
convenient to build and low in production cost,
as well as efficient and effective. . :

Another object of this invention is to provide
& means of heat insulating a compartment  or
container that readily adapts itself to a con-
venient method of installing a temperature con-

rol unit therein. :

Another object of this invention is to provide
a heat insulated compartment having laminated
heat insulating material.

Another object of this invention is to pro-
vide a method of manufacturing or producing a
heat insulated compartment having laminated
insulating material. )

Another object of this invention is to provide
a method of manufacturing or producing a heat
insulated compartment, which method contrib-
utes to the convenience of building and  low
production cost thereof. -

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

In the drawings: B ‘

Fig, 11is a sectional side view of a heat insulated
container or compartment embodying one form
of the present invention. -

Fig. 2 is a sectional top view taken substan~
tially on the line 2—2 of Fig. 1.

Fig. 3 is a view having fragmentary sections
and showing the construction of s modified form
of the present invention. ;

Fig. 4 is a perspective view indicating the con~
struction and a method of assembly utilized in the
present invention. .

Fig. b is a perspective view of an assembled heat
insulated compartment or container constructed
in aceordance with the present invention, and

3 having an opening in one side thereof for facili-

tating the installation of a temperature contrel
unit. ‘

Figs.-6 and T are perspective views showing the
eonstruction of heat insulating plugs upon which
the temperature contrel unit is mounted in gz
preferred form of the present invention. _

Fig. 8 is a perspective view of the plug with a
refrigerator unit mounted thereon. =

With particular reference to Figs. 1 and 2, a

" container 10 preferably made of metal has walls

such as 12, 14, 16, 18 and 20 and an cpen end
21. The walls such as 12, 18, 18 and 20 preferably
have flanges such as 22 formed thereon adjacent
the open end 21, to which flanges 5 door frame 24
is seeured.. ‘The wall 14 of the container, oppo-
site the open end thereof, has secured thereto
and is covered by a heat insulating wall 28, which
wall has a portion 28 that is of substantially the
same size and-shape as the wall {4 of the con-
tainer, and a porfion 30 larger in its lateral di-
mensions than the portion 28 so that it extends
somewhat beyond the portion 28 on each side.
Then, the door frame 24 preferably has portions
23 extending beyond the walls 2, 16, 18 and 20,
and preformed layers of heat insulating ma-
terial are preferably wound upon the remain-
ing exposed outer surfaces of the walls i 2, 186,
I8 and 20 to form a heat insulating covering 32
intermediate the extending portion 37 of the
heat insulating wall 26 and the extending por-
tion 22 of the door frame 24, as well as over-
lapping the portion 28 of the heat insulating wall
26. The heat insulating wall 2% is preferably
made of Iaminated heat insulating material stich
as layers of corrugated cardboard, and the layers
are preferably sealed togetlier at least st or near
their edges by a thin film of & suitable sealing
compound stich &s hydrolene. The wound layers
of Heat insulating material that form the hest
insulating covering 32 are preferably made from
a continuously wounld strip of heat insulating ma-
terial such as corrugated cardboard, and the lay-
ers are preferably sealed together at or near their
edge by a suitable sedling compound such as
hydrolene. ' Then, also, the joints 33 and 35
formed between the covering 32 and heat insulat-
ing wall 26, and between the covering 32 and
door frame 24 respectively, are preferably sealed
with a suitable seafing compound such as hydro-
lene. The wall 2 of the container has an open-
irig 34 therein that cooperates with an opehing
38 through the heatitig -insulating covering 22
for facilitating the insertion and mounting of
a temperature control tuit.

With particular referetice to Fig. 3, reference
numerals similar to those previously used refer to
parts similar to those previcusly explained. In
this modification, however, a hedt insulating wall
40 is secured to and covers the wall 4 of the con-
tainer 10 opposite the open end 2f thereor. End
and side portions such as 47 extend beyond the
walls 12, 16, {8 and 20§ of the container, and the
wound covering 32 is wound upon the walls iz,
16, I8 and 20 intermediate the extending por-
tions 42 of the heaf insulating wall 43 and the
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extending portions 23 of the door frame 24. The
joint 43 formed between the wall £9 and cover-
ing 32 is sealed with a suitable material such as
hydrolene. In this view, the flange 22 is shown
secured to the door frame 24 by means of screws
44, which securing means is applicable to either
this modification or that previously described.

With particular reference to Fig. 4, the door
frame 24 and heat insulating wall 26 are shown
in position, secured to the container 18. In this
view, also, a strip of insulating material 46 is
shown being wound upon the container interme-
diate the door frame 24 and heat insulating wall
portion 38. As the strip of heat insulating mate-
rial 48 is thus wound upon the container {8, rolls
48 and 50 rotatably mounted upon pivotally
mounted frame members 52 are preferably urged
against the surfaces of the layers as they -are
wound so as to press the layers together and ef-
fect close conformation of the successive layers.
The rolls are thus urged through any suitable
arms such as 54.

With particular reference to Fig. 5, the heat in-
sulated compartment is there shown assembled
and ready for the installation of a temperature
control unit, and to be mounted in a suitable box,
mounting or housing. In -this view, reference
numerals similar to those previously used and de-
seribed refer to similar parts. Fooks B8 are
shown secured to the wall 20 of the container {0,
which hooks are provided for the mounting of
suitable shelves. The top end of the assembly
is preferably covered by a metal ‘plate 58 having
flanged edges 6@ formed thereon, and an Open-
ing 62 therein corresponding and aligned with the
opening 24 in the container and the opening 36
in the heat insulating covering 32, The open-
ing 62 preferably has flanged locating edges 64
thereon that substantially conform to the walls
of the opening 86. Apertures 66 in the metal
plate 58 and aligned with corresponding aper-
tures in the heat insulating covering 32 are pro-
vided for the accommodation of mounting bolts
and other suitable fastening means for securing
an assembly such as that shown in Fig. 8 to the
top of the heat insulated container.

Figs. 6 and 7 indicate the construction and de-
tails of a preferred form of a plug 70 upon which
a temperature control unit for the heat insulated
compartment or container may be mounted, and
which is preferably-adapted to fit into the open-
ings 84, 86 and 64 affer the temperature control
unit has been mounted thereon as shown in Fig.
8. 'The plug 18 is preferably built up of layers
72, or laminated heat insulating material such as
corrugated cardboard and as indicated in Fig. 6.
The side walls such as 14 and 78 of the plug 70
are preferably formed so as to have a draft, so
that the top of the plug is somewhat larger than
the bottom thereof. The plug is then prefsrably
covered with a wrapping such as 18 which may be
secured thereon by strips of gummed paper such
as 80. Apertures 82 are provided in the plug 70
for the accommodation of suitable mounting
bolts or other fastening means for securing the
temperature control unit such as that shown in
Tig. 8 to the plug. An aperture 84 is provided
for making suitable operating connections be-
tween the parts of the temperature control unit.

As best shown in Fig. 8, the plug 78 has secured
thereto & temperature control unit in the form cf
a complete refrigerating unit and comprising a
compressor 86 and condenser 88 mounted on the
top of the plug, and an ‘evaporator 80 suspsnded
from the bottom of the plug by brackets 92,
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Suitable operating connections are made between
the parts of the refrigerating unit by fluid con-
ducting tubes or pipes 94, 96 and 28, and a valve
i08. The tubes or pipes 94 and 98 pass through
the aperture 84 that is best shown in Fig. 7. The
compressor 86 and condenser 88 are cooled by a
fan 102, and a tank or receiver 104 is provided
for the collection and storage of liquid refriger-

ant. The compressor 86 is preferably secured to

a metal plate (86 through vibration absorbing
members (068 and brackets 110. The plate {06 is
preferably provided with flanged edges 112, and
has apertures |14 provided therein for alignment

-with the aperture 66 shown in Fig. 5. Bolts 1t6

provided with cooperating nuts 118, or other suit-
able fastening means secure the plate 106, a plate
120 and the bracket 92 to the plug 7. The plate
120 is preferably provided with flanged edges 122
that conform closely to the walls of ths plug T0.
The plate 120 covers the bottom or inner sur-
face of the plug 70 and preferably matches the
container 0 and fits closely within the aperture
34 of that container.

Since the resistance to heat conduction of al-
ternate layers of material is higher than that
offered by the materials themselves due to the
surface resistance between the materials, the use
of layers of laminations of heat insulating mate-
rial to form a heat insulated wall is a desirable
feature. When air forms one of the intervening
heat insulating mediums, gas in the disclosed pre-
ferred form of the present invention, it is-desir-
able to confine the air to relatively small and pref-
erably linear ducts in order to prevent undesir-
able circulation of the air. Then since a fibrous
material paper or cardboard is a good heat in-
sulating material, the use of layers of corrugated
fibrous material, such as paper or cardboard, se-
cured and sealed together by a suitable sealing
compound such as hydrolene forms an effective
heat insulating wall for enclosing a container, to
form a heat insulated container or compartment.
Another advantage of this structure is that the
heat insulating wall may be relatively easily built
up or wound so as to effectively insulate the con-
tainer and yet be relatively inexpensive to manu-
facture or produce.

The form of the heat insulating wall 26, shown
in Figs. 1 and 2, is preferable over that of the
wall 40 of Fig. 3, since the portions 28 and 30 form
a joint with different parts of the wound heat in-
sulating covering 32 to provide a longer possible
heat conductive path, with less possibility of a
continuous heat conducting path than is provid-
ed by the structure shown in Fig. 3.

The opening 36 is preferably cut in the heat
insulating covering 32 after that covering has
been applied to the container 10, so that perfect
alignment may be effected between the openings
34 and 36. This alignment, as well as-the align-
ment of the openings through the separate layers
to form the opening 36, is desirable to reduce to
a minimum the heat loss that may be incurred
through the joint between the walls of the open-
ing 36 and the walls of the plug 76. The de-
sirability of this method of inserting and mount-
ing a temperature control unit such as refriger-
ating unit is apparent, since the refrigerating
unit may be completely mounted upon the plug
10 and tested before it is installed, and removal
for repair is convenient. :

1n the manufacture or production of this-struc-
ture, the door frame is secured to the open side
of the container and the heat insulating wall 26
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is preferably secured to the wall of the container
{8 opposite the open side thereof. The wall 26
may be applied or secured thereto in two parts
or in one part; that is, the portion 28 may he
put in place first, and the portion 38 later applied,
or the portions 28 and 38 may be secured angd
sealed together to form a complete heat in-
sulating wall 26 before that wall is applied to the
container. Then too, it is understood that the
heat insulating covering 32 may be wound or
formed directly upon the walls of the container
{8, or upon 2 form and later applied to the con-
tainer. However, the preferred method of con-
struction is to wind the layers of heat insulating
material that form the heat insulating covering 32
directly upon the container walls after the door
frame 24 has been secured to the open side of the
container. It is also preferable to apply the seal-
ing compound hetween the layers of the heat
insulating covering 32 as the layers of that cov-
ering are wound, and to roll the layers as they
are applied so as to press them firmly into place.
A pivotally mounted double roller such as that
shown in Fig. 4 is preferable for rolling the suc-
cessive layers of the heat insulating covering.

The plug 79 is then built up in layers of ma-
terial similar to that used for the heat insulating
walls for the container, and the layer secured and
sealed together with a suitable sealing compound
such as hydrolene. The plug is then wrapped
with a suitable material such as paper, and that
wrapping secured in place by strips of gummed
baper or any suitable fastening means. Rither
before or after the plug is wrapped, the apertures
82 and 84 are cut or punched therethrough. Then,
the temperature control unit or refrigerator unit
and the plates i86 and 120 are secured to the
plug, and mounted upon the heat insulated con-
tainer and secured thereto by bolts or other suit-
able fastening means inserted into the apertures
66 and {14,

While the form of embodiment of the present
invention as herein disclosed, constitutes a pre-
ferred form, it is to be understood that other
forms might be adopted, all coming within the
scope of the claims which follow.

What is claimed is as follows:

1. A heat insulated container comprising, in
combination, a container having side walls, a back
and an open side; a door frame secured to the
container adjacent the open side thereof and
having portions extending beyond said side walls;
a wall of heat insulating material secured to the
back and comprising layers of heat insulating

3

material secured together, said wall of heat in-
sulating material also having portions extending
beyond said side walls so that said side walls and
said extending portions define a channel; a heat
insulating covering for the side walls comprising
a continuous strip of corrugated heat insulating
material wrapped around the side walls in said
channel so that joints are effected between said
extending portions and the heat insulating cov-
ering; and means sealing the joints so that static
air is confined in the corrugations.

2. A heat insulated container comprising, in
combination, a container having side walls, a
back and an open side; a door frame secured to
the container adjacent the open side thereof and
having portions extending beyond said side walls ;
a wall of heat insulating material secured to the
back and comprising layers of heat insulating
material secured together, said wall of heat in-
sulating material also having portions extending
beyond said side walls so that said side walls
and said extending portions define a channel: a
heat insulating covering for the side walls com-
prising a continuous strip of corrugated heat
insulating material wrapped around the side walls

in said channel so that joints are effected between .

sald extending portions and the heat insulating
covering; sealing compound intermediate the
layers of the wrapped heat insulating material
for holding the layers tightly together; and means
sealing the joints so that static air is confined in
the corrugations.

3. A heat insulated container comprising, in
combination, a container having side walls, a
back and an open side; a door frame secured to
the container adjacent the open side thereof and
having portions extending beyond said side walls;
a wall of heat insulating material secured to the
back and comprising layers of heat insulating ma-
terial secured together, said wall of heat insulat-
ing material also having portions extending be-
yond said side walls so that said side walls and
said extending portions define a channel; a heat
insulating covering for the side walls comprising
a continuous strip of corrugated heat insulating
material wrapped around the side walls in said
channel so that joints are effected between said
extending portions and the heat insulating cover-
ing; sealing compound intermediate the layers of
the wrapped heat insulating material and near
the edges of said layers for sealing said layers
together; and means sealing the joints so that
static air is confined in the corrugations.

BAYARD D. KUNKILE.
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