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The present invention relates particularly to
the insulating of refrigerator cabinets, and for
the purposes of illustration it will be specifically
described in this connection. It will be under-
stood, however, that the invention is equally
applicable to other similar structures.

Refrigerator cabinets as conventionally made
comprise an inner shell or liner defining a food
compartment preferably formed as a unitary or
one-piece structure, an outer casing or shell,
and insulating material filling the spaces be-
tween the shells. The liner is supported in a
suitable manner in spaced relationship to the
outer shell as by blocks upon which the inner
shell rests, or by framing members which addi-
tionally serve as & skeleton support for the outer
shell. Suitably, the inner and outer shells are

secured together at the door opening by frame’

members composed of a substantially non-con-
ducting material.

Heretofore the insulating material- has con-

ventionally heen provided in preformed slabs
or blocks, which are placed against the walls of
the outer shell, and the inner shell then in-
serted. It has also been proposed to insulate
such cabinets by pneumatically conveying or
blowing a comminuted or loose insulating mate-
rial, such as nodulated mineral wool, or the like,
into the space between the walls of the inner
and outer shells.

The principal object of the instant inventiorr
is the provision of an improved Process and ap-
paratus for insulating cabinets of the type re-
ferred to with a loose or nodulated material, in
which the insuleting material is pneumatically
conveyed into and disposed against the walls of
the outer shell, and ‘the fibres thereof, deposited
in random, heterogeneous arrangement, are rear-
ranged to lie substantially in planes perpendic-
ular to the path of heat flow.

Another object of the invention is the pro-
vision of such
accurate control of the density of the installed
insulating material. . ‘

A further object of the invention is the pro-
vision of a procedure which will insure ‘uni-
formity in density of the insulating lining and
which. will prevent any appreciable settling of
the insulation by vibrations or other movements
to which the cabinet may be subjected.

A still further object of the invention is the

method and apparatus, permitting.
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provision of & method and apparatus which per- -

mits of rapid installation of the insulating lin-
ings and which is susceptible to mass production
methods.

Briefly stated, the instant invention resides in
the provision of a method and apparatus whereby
a loose, comminuted, granular, or like insulat-
ing material jneluding a tacky binder is depos-
ited in the outer shell. A plunger including col-
lapsible walls is lowered into the shell to com-~
press the deposited insulation into a layer cover-
ing the rear wall, further insulation is supplied,
and the plunger walls are expanded to force the
insulation into uniform thickness layers cover-
ing the side and end walls of the shell. The
plunger is removed and the insulation is retained
in the layers of the desired thickness and den-
sity by the adhesive. The inner shell or liner is
then inserted and secured to the outer shell in
any suitable or conventional manner.

My invention will be more fully understood
and further objects and advantages thereof will
become apparent when reference is made to the
more detailed description thereof which is to fol-
jow and to the accompanying drawings, in which:

Fig. 1 is a perspective view of a refrigerator
cabinet, or the like, insulated in accordance with -
the instant invention, with portions of a wall
broken away for clearness of illustration;

Fig. 2 is a top plan view of an apparatus in
accordance with the invention in position for
operation; . o :

Fig. 3 is a s ctional view taken on the line
3—3 of Fig. 2 and illustrating the position of the

‘apparatus for an initial step of the method;

Fig. 4 is a view similar to Fig. 3, illustrating
the operation of the apparatus for a further step
of the method; .

Fig. b is a view similar to Fig. 3, illustrating
the apparatus at a later point in its operation;

Fig. 6 is a sectional view taken on the line
6—6 of Fig. 5; . )

Fig. Tis a sectional view through an insulated
cabinet, illustrating the installation of the per-
manent liner; )

Fig. 8 is a view similar to Fig. 2, depicting a
modified form of the apparatus;

Fig. 9 is a view similar to Fig. 3, illustrating
the corresponding step in the method employing
the modified apparatus;

Fig. 10 is a view similar to Fig. 4, illustrating
a corresponding operation with ‘- the modified

.apparatus;

Fig. 11 is a view similar to Fig. 5, illustrating a
corresponding operation with the modified appa-
ratus; and

Fig. 12 is'a perspective view of the plunger of
the modified form of the apparatus.

Referring now to the drawings, a refrigera-
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tor or similar cabinet insulated in accordance
with the invention is indicated generally at 10
in Fig. i. The cabinet comprises an outer shell
12 and an inner liner or shell (4 secured together
in any suitable manner about a door opening
16. Between the outer shell 12 and liner {4
there is disposed insulating material 18, which, in
accordance with the instant invention, consti-
tutes a suitable comminuted or granular mate-
rial, preferably nodulated mineral wool, which is
a form of mineral wool made, for example, by
melting and fiberizing rock or slag, collecting the
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fibres in the form of a loose felt, disintegrating -

the felt, and then tumbling the material, with the
result that small pellets or nodules are formed.
The nodules may be waterproofed or treated with
a binder during their manufacture if desired,
it being understood that g high coverage insy-
lation, that is, cne which will provide a filling
of low density, is most desirable. For example,
it has been found that the optimum density of
the installed insulation is about 4# per cubic
foot. In lieu of nodulated mineral wool, loose
mineral ‘'wool or other loose or comminuted in-
sulating material, such, for example, as balsam
wood, may be used. All of such and similar insu-
lating materials will be described hereinafter by
the generic term “loose insulating material.”

Between the inner and outer shells of cabinet
10 of Fig. 1 there may be inserted suitable spac-
ing blocks or framing members, or the like, of
any conventional type, which have not been
Mustrated in any of the several views as
they form no part of the instant invention and
their use will be fully understood by those
skilled in the art.

Referring now particularly to Figs. 2 to 7, in-
clusive, the method and the preferred apparatus
for performing the method are depicted. The
apparatus comprises a chamber 20 including an
open side arranged to register with the door
opening of an outer shell {2 placed in position be=
neath the chamber. The chamber is supported
by any suitable means (not shown) to be low-
ered onto shell 12 and lifted therefrom, and is
provided with ports 22 connected to supply ducts
24 which are in communication with an air pump,
or the like, and a suitableé source of supply of
loose insulating material. Preferably, a port 22
is located in each of the four walls of chamber
20 adjacent the open side thereof and is suitably
laterally elongated to promocte even distribution
of the insulating material. One or more exhaust
ports 28 are provided in chamber 20 to permit
escape of contained air as well as the blowing air
entering with the insulation.

Located within and adjacent to the ports 22
are atomizing jets 26 of any suitable conventional
type adapted to spray an atomized tacky binder
onto the insulating material as it issues from ports
22. A sufficlent number of jets 26 may be em-
ployed to obtain uniform distribution of the
binder on the insulation. The binder may be any
suitable or tacky, readily atomized material.
For example, it has been found that a composi-
tion blended by heating and comprising 10# of
spray oil and 0.55# of a high molecular weight
hydrocarbon polymer, such as the material sold
under the trade-mark “Vistanex #86,” is highly
suitable for this purpose. A similar blend of
spray oil with a low or medium melt-point as-
- phalt or with rubber or a resin may be employed,
Also, compositions comprising a low or medium
melt-point asphalt and rubber or Vistanex are
suitable.
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Located within chamber 20 is a plunger 30 in-
cluding a forward plate 32 of substantially the
dimensions of the interior cross section of the
insulated cabinet. Plate 32 is carried by a hol-
low piston rod 34, operated in any suitable man-
her and by any conventional type of apparatus
to permit the plunger to be moved upwardly and
downwardly, to and from a position within the
shell, as indicated in Figs. 3 and 4. The plunger
has a collapsible side and end wall structure com-
prising segments 36, Each segment is made up
of two walls at a right angle to one another and
of a height at least equal to the depth of the fin-
ished box interior. Each segment 36 thus con-
stitutes a corner ang a portion of an adjacent
side and end wall of the complete wall structure
and slidably overlaps corresponding portions of
adjacent segments, as indicated particularly in
Fig. 2, whereby the segments may be moved out-
wardly on diagonal lines to form, when in fully
expanded position, side and end walls substan-
tially coincident with the side and end edges of
plate 32 (see Figs. 5 and 6). The plunger, when
the segments are in full' expanded position, forms,
in effect, a temporary inner shell or liner for the
cabinet,

Movement of the wall-forming segments 36
from collapsed to expanded position and return
may be accomplished by any suitable means. A
preferred type of construction is shown for this
purpose comprising g plurality of cylinders 40
carried by a hollow hub 42 and in communication
with the hollow interior of piston rod 34. Slid-
able in cylinders 40 are pistons 44 carrying rods
46 passing through suitable apertures in the out-
er ends of the cylinders and connected with seg-
ments 36 as by welding, or the like. Two sets of
the piston cylinder assemblies 44 may be em-
ployed, as indicated in Figs. 3, 4, and 5, at spaced
levels to insure stability of the expanded wall
structure. The hollow intericr of piston rod 34
is in communication with any suitable source of
fluid pressure, for example, a hydraulic pump,
air pump, or the like. As will be readily under-
stood, the application of fluid pressure to the
hollow interior of piston rod 34 will be communij-
cated to pistons 44, which will force the several
segments outwardly to €xpand the plunger wall
structure, and likewise, reduction of the pressure
within the cylinders to below atmospheric pres-
sure will cause pistons 44 to return, and hence,
move the plunger wall structure to collapsed posi-
tion.

In the operation of the method of the instant
invention employing the ahove described appara-
tus, chamber 20 is positioned as shown in Fig. 3
and a loose insulating material is pneumatically
conveyed or blown in a predetermined amount
through ducts 24 and ports 22 to provide a mags
of insulation 50 in the bottom of the shell 12,
which, when compressed to the required thick-

ness, will have a predetermined density. Coin-

cident with the blowing in of the insulating mate-
rial, an atomized tacky binder, such as previously
referred to, is sprayed onto the insulating mate-
rial from jets 26. The blowing air, as well as the
air originally contained within chamber 20 and
shell 12, escapes through port 28.

When the determineq amount of insulation is
within shell 12, the Supplies of insulation ang
binder are cut off and plunger 30 is moved down-
wardly (see Fig. 4) to compress the insulating
material to the required thickness., The blowing
and binder spraying operations are then resumed
until sufficient of the insulation material is dis-
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tributed between the side and end walls of the-

shell and the side and end walls of the collapsed
plunger to provide insulating layers for the side
and end walls of the shell of the predetermined
thickness and density. If desired, a shield, s'1ch
as indicated at 52, may be secured to piston rod
34 to prevent any substantial quantity of the
insulating material from entering the interior
of the plunger structure during this operation.

The insulation and binder supplies are then
again cut off and fluid pressure is applied to pis-
tons 44 to move segments 36 outwardly to fully
expanded position to comnress the last blown
insulating material between the plunger walls
and the corresponding walls of shell 12 (see Figs.
5 and 6). Plunger 30 is then preferably col-
lapsed and withdrawn and a permanent liner 4
(see Fig. 7) inserted in its place and secured to
the outer shell in any suitable or conventional
manner. 'To prevent any substantial suction be-
ing created upon collapse of the plunger. walls,
which might have a tendency to collapse the in-
sulating layers, such walls may include perfora-
tions 47. If desirable, air pressure may he built
up within' the plunger to force air into the in-
sulating layers and positively preclude suction
difficulties, for example, by blowing in alr through
one or more of ducts 24 and closing off the other
ports in chamber 20.

Due to the presence of the tacky binder, sprayed
on the insulation as it enters the shell, the insu-
lating material will retain its compressed condi-
tion to permit -of assembly with the liner {4.
Furthermore, when the binder is completely set, it
retains the insulation in the form of a substan-
tially integral slab to prevent objectionable set-
tling when thé cabinsét is subjected to vibrations
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a relatively low density insulating layer is pro-
_ vided. The compressing of the loose fibre masses
against the walls of the cabinet rearranges the
greater proportion of the individual fibres from
the random, heterogeneous orientations in which
they are disposed by the blowing operation to a
condition where they are in planes substantially

perpendicular to the path of heat flow, 1. e, in °

planes substantially parallel to the cabinet walls.
By this arrangement of the fibres, a very substan-

tial increase in heat insulating efficiency is ob-

tained as compared to previous -proposals employ-
ing loose insulating materials.

The apparatus and operations are readily sus-
ceptible to mass production methods. For ex-

ample, the cabinet shells may be placed on a con- .

vevor and carried beneath the chamber 20, the
insulation installed, and movement of the con-
veyor resumed to carry the insulated shell to the
next operation in the assembly of the completed
cabinet. : _

Referring now to Figs. 8 to 12, inclusive, in the
modified form of apparatus disclosed, the sev-
eral operations are similar to those previously
described. In this form of the invention, the
plunger designated 60 includes 2 plate member 62,
corresponding to plate 32 of the previously de-
scribed construction, and a preferably hollow pis-
ton rod 64. Hingedly secured to plate 62 are side
walls 66 and end walls 68. - Hingedly secured to
these side and end walls are triangular corner
pieces 70, adjacent pieces being hingedly con-
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and. end walls, as shown in Fig. 12, to provide a
rectangular box-like structure. o

Movement of the walls from inwardly folded or
collapsed position to vertical position may be ac-
complished by means similar. to that previously
described. Thus, fluid operated pistons 74 are
mounted for reciprocation in cylinders 16 in com-
munication with the hollow interior of piston rod
64, which, in turn, is connected to any suitable
source of fluid power, such as a hydraulic or air
pump. Pistons T4 carry rods 18, which are hing-
edly connected to walls 66 and 88. In this case,
the end walls of cylinders 76 may be slotted or
the construction otherwise modified, as will be
well understood, to permit some necessary ver-
tical swinging movement of rods 18.

In the operation of the modified .form of the
apparatus, the plunger is moved from the -posi-
tion shown in Fig. 9 to that shown in Fig. 10
after the insulating material for the bottom layer
has been deposited. A predetermined quantity
of insulating material is then blown into the
spaces between the collapsed side and end walls
of the plunger and the shell 12. When the in-
sulating material is in place, fluid pressure is ap-
plied to pistons T6 to force the collapsed plunger
walls to swing outwardly into the pos‘tions shown
in Fig. 11, The plunger is then withdrawn and
the permanent liner installed as before. .

Under certain conditions there may be a tend-
ency for the walls of the collapsible plunger, in
either of the forms shown and described, to col-
lect tacky binder from the insulating material and
become sufficiently sticky to make it difficult to
effect a clean release between the plunger and
insulating layers when the plunger is withdrawn.
To overcome this difficulty, suitable means may
be employed to intermittently apply a lubricant
or powdered talc, or the like, to the plunger walls.
For example, chamber 20 may include suitable
ports, as indicated at 80 in Figs. 3 and 4, to per-

. mit the insertion of a nozzle or other device for - -

50

55

applying lubricant or talc.
~ As prevjously explained, fluid pressure operated
means have been illustrated for moving the col-
lapsible walls of the plunger in both forms of
the invention, but it will be understood that any
suitable mechanical means may be substituted
therefor. It will be also understood that although
the invention has been described in rather full
detail, other changes and medifications w'll sug-
gest themselves to one skilled in the art, all fall~
ing within the scope of the invention as defined
by the subjoined claims. : St

What I claim is: . ! .

1. The method of installing an insulating lining

“in a hollow box, comprising conveying loose in-
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nected together as indicated at 12. Corner pieces

18 and side and end walls 66 and €8, respectively,
_are so proportioned that upon movement of side
- walls 86 and end walls 68 to a vertical position, the
.corner pieces provide continuations of said side

sulating material within said box, compressing
said insulating material to form a layer over the
rear wall of said box of a predetermined thick-
ness ‘and density, conveying further insulating
material within said box, distributing the last-
mentioned insulating material over the side and
end walls of said box, and compressing the same
to the desired thickness. ’ )

2. The method of installing an insulating lining
in a hollow box, comprising conveying sufficient
loose insulating material into said box to form a
compressed layer of a predetermined thickness
over the rear wall thereof, inserting a temporary
liner including collapsed side and end walls ~
within said box to compress said insulating
material into a layer of said predetermined
thickness and density between said liner and

76 said rear wall, conveying further insulation
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material within said box sufficient to form a
layer of a predetermined thickness and density
over the side and end walls thereof, moving
the side and end walls of said liner from col-
lapsed position into positions parallel to and
spaced from the corresponding walls of said
box to distribute and compress the insulation
thereagainst, and removing said temporary liner.

3. The method of installing an insulating lin-
ing in a hollow box, comprising conveying suffi-
‘cient loose insulating material carrying a tacky
binder into said box to form a layer of a pre-

(93

10

determined thickness and density over the rear -

wall thereof, compressing said insulating mate=
rial to said desired thickness and density, con-
veying a further quantity of loose insulating
material carrying a tacky binder into said box in

an amount sufficient to form a layer of a prede-

termined thickness and density over the side and
end walls thereof, and distributing and com-
pressing said last-mentioned insulating material
to form layers over said side and end walls of said
predetermined thickness and density.

4, The method of installing an insulating lin-
ing in a hollow box including an open side, com-
prising conveying sufficient loose insulating ma-
terial carrying a finely divided tacky binder into
said box to form a layer of a predetermined
thickness and density over the rear wall there-
of, inserting a temporary liner including col-
lapsed side and end walls within said box
through said open side, and compressing said
insulating material into a layer of the predeter-
mined thickness and density between the bottom
of said liner and said rear wall, conveying fur-
ther insulating material carrying a tacky adhe-
sive into said box in an amount sufficient to form
4 layer of a predetermined thickness and density
over the side and end walls thereof, moving the
side and end walls of said liner from collapsed
‘position into positions to compress said insulat-
ing material into layers of desired thickness and
density over the walls of the box, and removing
said temporary liner.

5. The method of insulating a refrigerator
cabinet including an open side, comprising con-
veying sufficient loose insulating material carry-
ing a finely divided tacky binder into said box to
form a layer of a predetermined thickness and
density over the rear wall thereof, inserting a
temporary liner including collapsed side and end
walls within said box through said open side, and
compressing said insulating material into a layer
of the predetermlned thickness and density be-
tween ‘the bottom of said liner and said rear

- wall, conveying further insulating material car-
rying a tacky adhesive into said box in an
amount sufficient to form a layer of a predeter-
mined thickness and density over the side and
end walls thereof, moving the side and end walls
of said liner from collapsed position into posi-
tions to compress said insulating material into
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layers of desired thickness and density over the

walls of the box, removing said temporary liner,
and inserting a permanent liner in place thereof.

6. The method of installing an insulating lin-
ing in a hollow box, comprising pneumatically
conveying a sufficient quantity of loose insulating
material carrying dispersed, finely divided par-
ticles of a tacky binder into the box to form a
layer of a predetermined thickness and density
over a wall thereof, inserting a collapsed plung-
er of a character to be expanded to substantially
the dimensions of the interior space defined by
the completed insulating lining, compressing the

a5
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insulating material within said box to form a
layer of said predetermined thickness and den-
sity over the rear wall thereof, pneumatically
conveying further of said loose insulating mate-
rial carrying dispersed, finely divided particles
of a tacky binder into said box in sufficient quan-
tities to form a layer of a predetermined thick-
ness and density over the side and end walls
thereof, bringing said collapsed plunger to ex-
panded condition to compress said further insu-
lating material to form such. layers and remov-
ing said plunger.

7. The method of installing an insulating lin-
ing in a hollow box, comprising pneumatically
conveying a loose insulating material into the
box in sufficient quantities to form a layer of
a predetermined thickness and density over a
wall thereof and simultaneously spraying a fine-
ly divided tacky binder thereon, inserting a col-
lapsed plunger of a character to be expanded to
substantially the dimensions of the interior space
defined by the completed insulating lining, com-
pressing the insulation within the box to form
a layer over the rear wall thereof of said prede-
termined thickness and density, pneumatically
conveying further of said loose insulating ma-
terial into said box in a sufficient quantity to
form a layer of a predetermined thickness and
density over the side and end walls thereof while
simultaneously spraying a finely divided tacky
binder on said insulation, bringing said collapsed
plunger into fully expanded condition to com-
press said last-mentioned insulating material in-
to layers of said thickness and density, and re-
moving said plunger.

8. An apparatus for installing an insulating
lining in an open-sided, hollow box, comprising a
plunger, rheans for moving the plunger into and
removing it from said box through said open
side, said plunger including a forward face of
substantially the dimensions of the cross section
of said box interior including the insulating lin-
ing and having side and end walls movable from
a retracted position to positions substantially
coinciding with the :edges of said face, and-
means in communication with the open side of
said box to convey insulating material into said
box when said plunger is removed from and is
within said box.

9. An apparatus for installing an insulating
lining in an open-sided, hollow box, comprising
a plunger, means for moving the plunger into
and removing it from said box through said open
side, said plunger including a forward face of
substantially the dimensions of the cross section
of said box interior including the insulating lin-
ing and side and end walls movable from a re-
tracted position to positions substantially coin-
ciding with the edges of said face, means in com-
munication with the open side of said box to
convey insulating material into said box when
said plunger is removed from and is within said
box, and means for moving the side and end
walls of said plunger from retracted to expand-
ed position. :

10. An apparatus for installing an insulating
lining in an open-sided, hollow box, comprising
a plunger, means for moving the plunger into
and removing it from-said box through said open
side, said plunger including a forward face of
substantially the dimensions of the cross sec-
tion of said box interior including the insulating
lining and side and end walls movable from a
retracted position to positions substantially coin-.
ciding with the edges of said face, means in
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communication with the open side of said box to
convey insulating material into said box when
said plunger is removed from and is within said
box, and means for spraying an atomized binder
on sald insulation during its conveyance into said
box. :

11, An apparatus for installing an insulating
lining in an open-sided, hollow box, comprising
a plunger, means for moving the plunger into
and removing it from said box through said open
side, said plunger including a forward face oi
substantially the dimensions of the cross section
of said box interior including the insulating lin-
ing and side and end walls movable from a re-
tracted position to positions substantially coin-

ciding with the edges of said face, means in com-

munication with the open side of said box to con-
vey insulating material into said box when said
plunger is removed from and is within said box,
means for moving the side and end walls of said
plunger from retracted to expanded position,
and means for spraying an atomized binder on
said insulation during its conveyance into said
box.

12. An apparatus for installing an insulating
lning in an open-sided, hollow box, comprising
a plunger, means for moving the plunger inte
and removing it from said box through said open
side, said plunger including a forward face of
substantially the dimensions of the cross section
of said box interior including the insulating lin-
ing and side and end walls movable from a re-
tracted position to positions substantially coin-
ciding with the edges of said face, means in com-
munication with the open side of said box to
convey insulating material into said box when
said plunger is removed from and is within said

box, and fluid operated means for moving said

walls from retracted to expanded position. .

13. An apparatus for installing an insulating
lining in a cabinet, comprising a plunger ar-
ranged to be inserted within said cabinet to com-
press a loose insulating material into layers of &
predetermined thickness and density against the
walls of sald cabinet, sald plunger including a
forward face member of substantially the cross
sectional area of said box interior including the
insulating lining, and a collapsible wall structure
comprising a plurality of segments each forming
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and means for moving sald segments from a re-
tracted position to an‘expanded position substan-

_tially in alistnment with the outer edges of said

face member."

14. An apparatus for installing an insulating
lining in a hollow box, comprising a plunger ar-
ranged to be inserted within said box to com-
press a loose insulating material into layers of
a predetermined thickness and density against
the walls -of said box, said plunger including a
forward face member of substantially the cross
sectional area of said box interior including the
insulating lining, and side and end walls hingedly
connected thereto adjacent the outer edges
thereof, said side and end walls haying hingedly
connected, folding corner tabs permitting said -
walls to be -folded over substantially onto said
face.

15. An apparatus for installing an insulating
lining in a hollow boX, comprising a plunger ar-
ranged to be inserted within said box to compress
a loose insulating material into layers of a pre-
determined thickness and density "against the
walls of said box, said plunger including a for-
ward face member of substantially the cross sec-
tional area of said box interior including the in-
sulating lining, and side and end walls hingedly
connected thereto adjacent the outer edges
thereof, said side and end walls including
hingedly connected, folding corner tabs permit-
ting said walls to be folded over substantially on-
to said face, and means to move said side walls
from a retracted position to an expanded posi-
tion. :

16. An apparatus for installing an insulating
lining in & hollow box, comprising a plunger ar-
ranged to be inserted within said box to com-
press a loose insulating material into layers of
a predetermined thickness and density against
the walls of said box, said plunger including &
forward face member of substantially the cross
sectional area of said bhox interior including the
insulating lining, and side and end walls hingedly
connected thereto adjacent the outer edges
thereof, said side and end walls including
hingedly connected, folding corner tabs permit-
ting said walls to be folded over substantially on-

 to saifl face, and fluid operated means to move

sald side walls from & retracted position to an ex

a portion of an end and side wall of said plunger 80 panded position. ‘

and overlapping portions of adjacent segments,
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