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This application is a'division of application Ser.
No. 75,314 filed April 20; 1936, and relates to novel
heat insulation members, and more particularly
to. collapsible members of sheet material adapt-
able for use with casings, wherein it is desired to
control or mamtam tempe1 ature zmd exclude or
conserve heat.

My invention comprises novel combmatmns of

simple forms- of sheet material, such as corru-
gated board, straw board, box board, paper, metal
foil, paper backed foil and the like, by which I
obtain a collapsible structure, which when ex-
panded produce one or more “dead air’” spaces to

act as insulation. By this means-transfer of heat .

is-so effectively reduced that a casing with this
insulation may be used in the-transportation,
and/or storing of such materials as ice-cream.
As will be clearly shown later-herein my novel
insulating member may be -formed from a few
simple fundamental shapes, which may be united
in various combinations to form-:collapsible in-
sulating units; which may by themselves be used
as-insulating fillers in a'suitably constructed cas-
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ing, as, ‘for instance, the casings shown in my .

copending applications filed coincidently with the
parent - application” and entitled Collapsible in-
sulating casing; Serial No..75,315; and Set-up in-
sulating box, Serial No. 75,317.

I have also found that sections of the varmus
forms of my collapsible insulating units, to which
1 have referred, may be united with each other
to. form.a collapsible insulating: form which may
be used with folding casings of many well-known
types, which are themselves not designed.or in-

tended for insulating service. By the use of my .
insulating form, as will be clearly shown, these-

common shipping containers become adapted to

B

the shipment of substances which must be main-. -

tained at temperatures appreciably different from
that of the atmosphere. -

All of the various fundamental sectmns enter-
ing- mto my construction, as “well - as the com-
posite sheets or units which I form by various
combinations of these. fundamental sections, are

sections are several shapes of scored: blanks, or

smple rectangular tubes which may be manu-.

factured according to present common practlce
Also various forms of my 1nsu1at1ng sheets may
be made quickly and. cheaply in. a continuous
procecs 2s I show in my copending application
entitled Method of producing insulation sections,
Ser. No. 75,318, and ﬁned commdcntly with the
parent application. .

Objects of my invention are thus to prowde
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a collapsible insulating filler for casings, which
filler may be expanded to form ‘“dead air” spaces
having a high heat insulating value. Other ob-
jects of my invention are to provide an insuldting
filler that is of low cost, that is simple and easy .
to construct, that. requires little space for storing
and shipping. - There are other objécts of my
invention which will be apparent from the de-

. tailed description in connection with the attached

drawings, which form.a part of this spemﬁcatlon
and which are enumerated as follows:

Figure 1 is' a fragmentary perspective view of
one of the fundamental shapes of U shaped cross-

~ section, such as I use in the constmctlon of my
insulation.

. Flgure 2is a fragmentary perspeci,lve v1ew of
another of the fundamental shapes of Z shaped
cross-section.

Figure -3 is a fragmentary perspective view

showing one form of my  insulating sheet as .
formed by uniting two slieets, each having the
general form of the funda'rnentql shape shown in
Figure 1. :
- Figure 4 is a fragmentary per<pect1ve view
showmg a modified form of my insulating sheet
similar to that shown in Figure 3, except that it
is formed from three sheets of the general form
shown in Flgure 1,

Figure 5 is a fragmentary pe1 spective view sim-
ilar to Pigure 3, except that the insulating sheet is
formed by uniting one sheet having the general
form of the fundamental shape shown in: Figure 1,
and one sheet having the general form: of the

fundamental shape shown in Figure 2..

Figlire 6 is.a fragmentary perspective view sim-
ilar.to Figure 3, except that in Figure 6 the posi-
tion of one sheet is reversed with respect to the
other

Figure 7is.a fraementary perspectlve view sim-
ilar-to Figure 6, except that in Figure.7 the two
outstanding legs on one of the funaanﬁental sec-
tions.are of different lengths.

‘Figure. 8 is a fragmentary perspecitve view of

easily and quickly produced. The fundamental 5 2 form of insulating member having the same gen-

eral -outline as the member shown in Figure 7,
but formed from a single sheet of material. . .

- Figure 9-is a fragmentary perspective view of
a form of insulating member similar to that shown
in Fig. 8, but not provxded w1th an outstandlng
flange.

Figure 10 is a fragmentary perspeetlve v1ew
showing 'a form of my insulating ‘sheet. built up
from a plurality of fundamental sections similar
to that shown in Figure 1, and reinforced with
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a plurality of sections similar tc the fundamen-
tal form shown in Figure 2.

Figure 10a is a fragmentary end view of the
form of insulating unit shown in Figure 16 after
the unit has been collapsed in one direction.

PFigure 10b is a fragmentary end view similar
to Figure 10a showing the insulating unit col-
lapsed in the other direction. )

Figure 10c is an enlarged sectional view through
cne of the spacer members of Figure 10 showing
g modified form of construction.

Figure 11 is a fragmentary perspective view
showing a rectangular unitary insulating struc-
ture inserted within a rectangular casing.

Figure 12 is a fragmentary perspective-view
showing the insulating structure of Figure 11 in
partially collapsed condition.

Figure 13 is a fragmentary perspective view
showing a rectangular casing completely insu-
lated with my novel sections. .

Figure 14 shows a developed blank for formin
the casing of Figure 13. )

Figure 15 is g fragmentary perspective view
showing one of the unitary insulating members
shown in place within the casing of Figure 13.

"Figure 16 is a developed blank for forming one
of the end seals shown in Figure 13. )

Figure 17 is a fragmentary perspective view
showing a spacing member as is shown in Fig-
ure 13. _ .

Figure 18 is a fragmentary perspective view
showing my insulating sections interposed within
the airspace of one form of my insulating casing.

In Figure 1 I have shown one of the funda-
mental shapes that I use to form my novel insu-
lating sheets. As shown, this shape is formed
from =a single sheet of material having the score
lines 1 and 2. The sheet is bent on these score
lines to form a channel having the web 3 and the
flanges 4 and 5. : ‘ )

In Figure 2 I have shown another one of the
fundamental shapes that I use to form my novel
insulating units. This form is simitar to that
shown in Figure 1, except that one of the flanges
is bent in the opposite direction from that of the
other flange, thus forming a Z shaped section
having the web 3 and the flanges 4 and 1. ‘It
will be noted Figures 1 and 2 are substantially
alike, except that score line § in Figure 2 is pref-
erably on the opposite side of the sheet from
score line 1; while in Figure 1 both score lines are
preferably on the same side of the sheet.~ This
facilitates bending the flanges inte their intended
directions; the arrangement and character. of

scores will vary with various-material conditions &

according to practices well known in the art.
In Figure 3 there is shown an. insulating sec-
tion formed from two fundamental sections hav-
ing the same general shape as the section shown
in Figure 1. Member 8 is united with member 9,
preferably by the glue lines 19 and i1, the flange
12 of member 8 being secured to the longer flange
{2 of member 9 by the glue line 18, and the flange
i4 of member § being secured toe the longer
flange 15 of the member.9 by the glue line 1.
. ylanges 12 and 14 are shown to be of practically
the same length as each other. Flanges 13 and
{5 are likewise of equal length to. each ‘other.
An air space 18 is formed. between the web 18
of member 8 and the web 1T of member 8. Also,
when the edges of the flanges are laid against a
flat surface, an additional air space:is formed be-
tween that surface, the flanges and the web 16.
The materials of sheets 8 and. 8 forming the

section will depend upon the particular use to
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which the insulating sheet is to be put. Thus, as
an example, sheet 9 may be of relatively strong

‘and heavy material, such as corrugated board,

while sheet 8 is of lighter material, such, for ex-

‘ample, as chip board, box board, or paper. It will,

of course, be understood that both sheets may be
formed from the same kind of stock, and that
other materials may be used than those specifi-
cally mentioned above. : '

In Figure 4 I have shown a modified form of
insulating section utilizing three of the funda-
mental sections of Figure 1 united with two plain
strips -of sheet material. Thus flanges 4 are
united with the sheet 19 by the glue strips 21,
and flanges 2.are united with the sheet 20 by the
glue strips 22. In this manner an insuiating unit
is formed having the two air spaces 23 and 24,
and capable of forming an additional air space
when the edges of the flanges are placed against
a flat surface, as has been explained in connec-
tion with Figure 3. It will be noted that while
the figure shows three secticns similar to those
of Figure 1 united with the plain sheets, any
number of such sections may be so united, and
the number of air spaces so formed will be one
less than the number of channel shaped sheets
used in the construction. However, in coaction
with a container wall the number of air spaces
equals the number of sheets, as will be shown
later. In this manner the insulating properties
of the unit may be varied at will, more air spaces
being provided where higher insulating values
are needed. . .. . oo

In Figure 5 I have shown a form' of insulating
unit using one sheet 9 having the shape of that
shown in Figure 1, and a second sheet 26 having
the shape of that shown in Figure 2. As shown,
sheet 3 and sheet 25 are united by means of their
fianges. The combined unit so formed includes
an insulating air space, and the unit has the
same general form as that shown in Figure 3
produced from two channel shaped members.

Another similar form is also shown in Pigure 6.
Like Figure 3, the form shown in Figure 6 is pro-
duced from two channel shaped members. How-
ever, while the flanges 12 and 14 of the inner
member of Figure 3 are turned in the same direc-
tion. as are the flanges {3 and 5 of the outer
member; as shown in Figure 6, the flanges 12 and
i4 ave turned in: the opposite direction to the
flanges I3 and 15. The form of Figures 3,5 and 6
may be used interchangeably as insulating units,
as-well as in combinations ferming more complex
insulating structures in a‘manner to be later de-
scribed, as in each case for the same dimensions
equivalent air space 18, equivalent insulating
effect and equivalent collapsibility will be se-
cured. The forms shown in Figures 3 and 6 are
readily assembled in a continuwous manner using
the method and apparatus of my copending ap-
plication (to the parent applicatien) previously
referred to. However, if the parts are manually
secured to each other, the form shown in Figure 6
is somewhat more easily made than the form of
unit shown'in Figure 3. Thus, in manually com-
bining the form of unit shown in PFigure 6, flange

13 may be first bent out of the plane of the web

11, This forms an angle which acts as an auto-
matic stop in positioning flange (2. Flange 12
may bz bent out of the plane of web {6 and have
glue applied thereto. It may be then pushed into
position against flange 3. When the free edge
of flange 12 comes into abutting relationship with

5 the angle formed by flange {3 and web |1, then
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the two sheets forming the section are in proper
position in relationship to each other. . : L

In Figure 7 substantially the.same censtruction
is shown as is shown in Figure 6. However, in
igure 7 one of the eutstanding flanges of the
outer sheet § has its free edge flush with the web
i6 of the inner sheet.. Thus in Figure 7 the flangs
26 is cut off flush with the face of web 1§, while
in Figure 6 thie flange. {5 protrudes beyond the

face of web 18, It will be further understood that -

poth flanges may end flush, so that the section

formed-is substantially, rectangular in cross-sec-,

tion.  The preferred length of flange will in-each
instance depend upon the particular application
material used, and specific method of assembling
and combining the units: - 7. . ’ :

Where a, section, -such as that shown in Fig-
ure 7, is desired, and where the requirements of
the unit is such that material of substantially
uniform quality: and thickness may be' used, the
unit may be formed from a single sheet of mate-
rial as is shown in Figure 8. The air space 18

is formed between the webs 27 and.28 and the.

ends- 29 and 38. ‘The end 30 extends beyonc
the web-28 in the same manner as flange: i3
extends beyond web {6 in Figure 7. "As is shown
in Figure 8 thé two ends of the sheet are united
through glue flap 31 on web 28,.and flange 38 on
web 27. . b L : : . '

Figure 9 is similar to Pigure 8, except that no
extended flange is provided in Figure 9, and that
the two ends of the sheet are united with each
other through the flap &2 attached %o the end
flange 33. Flap 22 is positioned to be pasted to
the free edge of web 21.- This form Is particu-
larly adaptable to a member which is provided
with end scoring ‘to produce -an additicnal fold.
" In the structures shown in Figures 8 and 9 the
unit formed is, of course, of material of sub-
stantially uniform quality and thickness, as each

is formed from a singlesheet of material. Where:

in a form, such as is shown in Figures 3 and 5,
the requirements of the particular adaptation are
‘such that material of substantially uniform qual-
ity and thickness may be used, these forms may,
like Figures 8 and 9, be formed from. a single
sheet of material. - Thus; for instance, in Pig. 5
flange 4 and fange 13 may be joined toeach other
at their extremities, the unit thus being formed
- from a continuous sheet of material.
In Figure 10 I have shown an insulating unit
having two air spaces 34 and 35 parallel with the
surface of the sheets forming the section.. As

shown the principal members of the section are

+the channel shaped sheetg of Figure 1. Onesheet
36 has its fanges 37 and 38 turned outwardly,

B
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ture, including the braces, may ‘be flatiened, and
the various parts may-swing on the score lines,
as may easily be-seen, and as is more fully ex-
plainedin connection with Figures 10a, 10D, and

"10¢;-~Members: 39 and 40, in addition to bracing

the, diaphragms, ‘also serve to subdivide the air
spaces. 34-and. 85, and so act to.reduce any pos-
sible convection: currents within these spaces.

..In collapsing the structure of Figure 10 the
parallel ‘diaphragms may.:be moved in either
direction. with -respect. to each other. Thus, if

it is assumed that the outer membrane 28 is held

stationary, if the-inner membrane is displaced
to the left; the unit will-fold with each spacer
member doubled back upon itself, as shown in
Pigure 10¢; if the inner membrane is displaced
to the right, the unit will fold with each spacer
flattened out, as shown in Figure 10b. In making
up the unit, I prefer that the spacers be folded,
as shown in Pigure 10¢-as with the spacers ‘so
folded, any glue.improperly applied in the gluing

" operation does not act to prevent expansion. of
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and the other two sheets have their flanges fand

5 turned inwardly in the same manneras is shown
in Figure 6. One air-space 34 is formed between
sheet 86 and the inner diaphragm 3. The other
air space 3% is.formed petween the two dia-
phragms 3. In order to brace the diaphragms.
the Z sections 1
tions are similar in shape to the form shown-in
mgure 2. One flange of each of the braces.38 i8
“attached to sheet 25, and the other flange is ot~
tached to the inner diaphragm 3. One.of the
flanges of each of the braces 48 is attached to
the .inner disphragm 3, and the other flange-is
attached to the outer diaphragm. With this
construction, while the ~diaphragms. are ade-
quately braced, and so may be
predetermined spacings; even though made of

lighter material than otherwise, the section is
the whole assembled struc-,

easily collapsible, as

38 and &0 are provided.  The seC-.

maintained in
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the.section. = Also with the spacers folded as in
Figure 10a, the expansion of the unit is somewhat
easier than' when the unit is ccllapsed, as is
shown. in Figure 10b; as the elasticity of the
spacer units tends to: expand the unit with this
folding when each spacer ‘is a single piece of
raterial.  ‘However, with the method of folding,
as shown in Figure 10b, the unit will occupy less
volume. in ‘the .collapsed state than when folded,
as-shown in Figure 10a.. However, with the con~
struction of spacers, as shown in Figure 10¢, this
difference in volume will net be appreciable.

T Pigure 10c; the spacer 38 is shown as being
formhed: from. two-separate sheets of material
One sheet’ 39¢ of cardboard, corrugated board or
similar sheet serves as the proper spacer. Se-
cured to this is the sheet of paper 38b having
ihe extensions 39¢ and 39d which serve to unite
the spacer with the adjacent diaphragms. Thus,
35 shown, extension 39¢c serves to unite the spacer
with sheet 28, and-extension. 38d serves tc unite
the spacer with sheet 8.

. In the construction:.of an insulating section,
_such' ag is shown in Figure 10, not only may the

various parts be of different thicknesses, but, also

‘various construction material may enter into the

same insulating section. Thus, for example, I
may use corrugated board for panel 36 with its
integral. flanges 37 and 38, cardboard for the
spacing members 3% and: 48, and.polished metal
foil or paper-backed foil for the webs 3. With the
use ‘ofpolished . metal foil or paper-backed foil
in this manner, I secure not only the advanta-
geous air spaces which provide insulation against
convection and conduction, but also cktain effec-
tive insulation against radiated heat. This ap-.
plication of radiating surfaces may be used with
other modifications ‘of my collapsible insulating
section. : It will be noted where the spacing mem-

_pers, such as 39 and 43 of Figure 10, are used

in connection with the diaphragms 3 constructed
of metal foil, that these spacing members act to
support the foil ‘and maintain the diaphragm in
a substantially plane surface. .

" . It will be noted that the shapes shown in Fig-

ures.1;.2; 8-and 9 are formed from a single sheet
Qf' material, -and with-various dimensions are the
fundamental shapes. from which my insulating
units and other structures may be made. These

" sheets and structures may comprise various com-

75

hinations depending upon: the purpose and the
particular-application for-which it is intended.
Thus in Figures: 3,:5, 6.and 7 I show an insulating
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sheet of simple form comprising only two sepa-
rated members united with each other. In Pig-
ures 4 and 10 a fuller arrangement of parts is
shown to procduce an insulating unit. Qther ar-
rangements of the parts may be assembled as
will readily suggest themselves from:the fore-
going. As will new be obvious, various forms of
sheets may be combined with each other to pro-
duce other forms of insulating units, ot to pro-
duee complete insulating structures which,. for
most applications, are preferably of quadrilateral
form. ’ :

In Figure 11 I have shown a modified form of
structure, in this case formed from the insulating
units shown in Figure 4. Thus, one of such insu-
lating units is represented by the two end panels
12a and 208a and the three diaphragms 103a, {04
and {08a. This makes up one of the sides of
the quadrilateral form. The other sides are
made up of similar parts. One has the end mem-
bers 19b and 20b with diaphragms 103b, 108b and
105b; another has the end members 19¢ and 20c
with diaphragms (02c, 184c, and 105¢c; and a
fourth has the end members t8d and 204 with
the diaphragms 183d, 104d and 105d.

As ‘shown, the four insulating wall members
are united with each other through one of the
end members on each wall, neither being secured
to the inner diaphragm on the adjacent wall
memher in any suitable manner. Thus as shown,
the end member {9a of one unit is secured to
the diaphragm 103b of the adjacent wall mem-
ber. 'The end member [9b at the opposite end
of the diaphragm 103 is in turn secured to the
diaphragm 103c of the next adjacent section;
end member 8¢ is secured to diaphragm (3d;
and end member 19d is secured to diaphragm
103a, thus completing the quadrilateral.

As will be seen from the figure, when this struc-
ture is placed in the casing shown as having the
sides 19, 80, 81, and 82, 19 and 82 being united
with each other by the tape 106, there are formed
three separate air spaces at each side of the cas-
ing, through which heat would have to travel in
series from as into the centre space 181. A very
high degree of insulation is thus secured. It is
readily apparent, also that I may easily increase
the efficiency of the insulation by merely adding
a further number of diaphragms on the insulating
sections which make up the insulating form.
That this insulating form is readily collapsible
is shown in ¥Figure 12 which shows the form of
Figure 11 in a partially collapsed condition.

In order to more clearly show how various
forms of quadrilateral insulating structure may
be used with an ordinary shipping container to
provide an insulated casing, I have further illus-
trated my invention in Figures 26 to 30 inclusive,
in which figures I have shown an application of
my invention to an insulated casing particalarly
adapted for shipment of & cylindrical can of ice-
cream, such as is commonly used in the ice-cream
trade. :

It will be understood that a refrigerant, for
instahce, COz, may be enclosed with the shipment
to compensate for such relatively small leakage
of heat as will occur through the walls of the
casing. It will, of course, be understood that
where the casing is to be used for maintaining
temperatures above atmospheric, a heat generat-
ing means may be enclosed. = ‘ : :

In Pigure 14, I show a developed form for a
commen type of casing into which I may insert

my insulating filler in a manner as shown in Fig-

ure 13. The casing is a simple blank composed
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of the wall members 19, 80, 81 and 82 separated
from each other by the score lines $1, 92 and 93.

The wall members have the bottom flaps 87, 88,

€9 and %0, and the top flaps 83, 84, 85 and 85.
The top-flaps are separated from the sides by
score line 94, and the bottom flaps are separated
from the sides by the score line 95. ‘The blank
is folded on line 81 and the free edges of sides
19 and 82 are united with each other by suitable

¢ -means, as by a strip of gummed tape. This is

a blank from in common use.

As shown in Pigure 13, the casing is first set
up in the ardinary manner by expanding- the
sides and then:felding back the bottom flaps 81,
and 89, followed by folding back the bottom flaps

‘88 and 98, which flaps substantially meet each

other so as to be joined by the tape 119. A bottom
tray shown in Figure 16 may then be inserted
within the casing. The tray is formed from the
integral blank comprising the main panel il{
and the flaps 112 separated from the main panel
by the score lines 113. I prefer that the tray be
formed from material of substantial strength to
match that of corrugated board. Two trays as

. Shown in Pigure 16 are shown in Figure 13, one

at the bottom of the casing with the flanges

“formed by the flaps 112 turned downwardly; and

one af the top of the casing with the flanges
formed by the flaps 112 turned upwardly. Both
of these trays fit snugly within casing, as is
shown for the top tray which is in section.

After the bottom tray has been placed within
the casing, as has been explained, one of my in-
sulating forms is inserted within the casing. As
shown, for this particular application, I prefer
to use a number of relatively short sections, which
extending for the height of the casing hetween
the upper and lower trays, are positioned from
each other by the spacer members (4. The
lower one of these insulating - sections is shown
as as -quadrilateral structure formed from the
insulating form shown in Figure 10. In con-
structing the section, flange 28¢ of the panel 36a
iz secured to the adjacent panel 35b, flange 334

5 cf the panel 3% is preferably secured to the ad-

jacent panel 36g, and so around the secticn, in
the same manner as has been described in con-
nection with  the previously -described quadri-
lateral structures. ’

As shown, the insulating section of which this
quaditateral structure is formed, comprises the
inner members 3%a to. 284 which are preferably
of & relatively strong matarial, such as corrugated
board, and these panels serve as the inside of
the completed shirping container. "The two lines
of weks 3 which form the air spaces may be of
lighter material and may be braced at suitable
intervals by the Z strips 29 and &8 in the manner
&s has been previously described in connection
with Figure 10.

After the lower insulating structure, which fits
snugly within the walls 79, 29, 8t and 82, has been
set in place it has superimposed upon it the spac-
ing member {14, Member 114, which is shown i
detail in Figure 17, is & sheet ‘of material, for
instance, corrugated board, of such dimensions gs
to fit closely within the four walls 79, 89, 8f and
82. The centre of the member 14 is provided
with a hole 115 of sufficient size to receive the ice

‘cream can which is to be shipped in the eon-

tainer. This hele, will, of course, he entirely
within the space bounded by the walls 36a, 35b,
3§c and 36d.  The sqlid portion of the sheet will
therefore completely cover the open end of the
ingulating seetion, so as to effectively seal the air
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spaces therein, and in this way limit such con-
vection currents-as might be set up within the air
spaces. As has previously been pointed out, the
bracing Z strips’ spanning the air spaces also
serve to limit convection currents. R
- After the lower spacing sheet 114 has been set
in place; a second insulating ‘form is placed with-
in the casing. As shown, this section is provided
with three air-spaces rather than two as shown
for the lower insulating ‘section. - The reason for
this preference will be -explained later. How-
ever, where desired, the-same type of insulating
section may be used throughout, and such insulat-
ing forms may be any of the modificaticns which
fall within the scope of my invention. 'In Figure
15, T show the details of the sécond insulating
section shown in Figure 13.- As will be noted, it is
of the same construction as the lower insulating
section; except that it is provided with three ‘dia-

phragms instead of with two, as is shown in the :

lower section. Thus each sheet that comprises
the section consists of a channel shaped member
as the web 36f with its two flanges 31f and 387.
This channel is preferably of corrugated board.

Attached to this member are the three chan- :

fel shaped diaphragms having the webs 113 and
flanges |16 by which the diaphragms are secured
to the flanges 37f and 38f. The Z shaped re-

5

holes 115 in the spacers [14: . These holes are so
proportioned that they will prevent side move-
ments of the can. ~The bottom of the can rests
upon the lower tray (11, and the can and the cas-
ing are so. proportioned relative to each other
that when the upper tray il is put in place, its
center will rest against the lid of the can. End-
wise movement of ‘the can will thus be guarded .

" against.

)

inforcing- members 117 brace the diaphragm as

required. The complete section is obtained by
arranging four similar sections to each other in
the manner described for producing the lower
section. 'That is, a flange of one unit, such as
flange 387, is preferably secured to the web of
. an adjacent sheet, such as 36¢g; and, so on around
the section. . ‘This section. is inserted within the
four walls T9—B82 which it fits closely as shown
in the figure. .
. A second spacing member |14 is next inserted

within the casing. This member covers the top
énds of the air spaces formed in the insulating
section just below. The air spaces of this sec-
tion are thus sealed at each end by a spacing
member |18 which limits the convection currents
which may be set up in this section, just as the
air spaces on the bottom insulating section were
. sealed off between the lower spacing member and
the bottom tray as has been described.

The top insulating section which is shown as

exactly similar to the bottom insulating section

is then inserted. This is followed by the top
tray (1{. Thus the top construction is similar
to the bottom construction, so that if the casing
were inverted, so far as the casing and insulating

lining are concerned, there would be no variation !

wetween the top and the bottom. The fop flaps
83 and 85 of the casing are then turned down to
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“lie in a plane perpendicular to the walls 79 to )

22. Flaps 84 and 88 are then turned down to
lie over the flaps €3 and 88. The casing may be
sealed with the tape 118. E

Tt will be seen in the illustration that the top

flaps- 83—86 form a double layer of material over -

the top of the package. Moreover, this double

layer rests upon the edges of the upturned flanges

112 of the tray i11{, and in conjunction with this
tray forms a protecting air space 119 over the
top of the container, The construction at the
bottem of the container is similar to that at the
top, as has been explained.. A similar protective
air space is therefore formed as a protection for
the bottom end. Full flaps may be used, if de-
sired.

When used for shipping ice-cream in a-can or
other container, the can is passed through the

69.

" The purpose of the greater insulation which I

‘show around the centre of the container, as .
‘compared to the insulation at the two ends, will - '

now- be explained. It is a common - practice -to
ship ice-cream With solid COz in the package, as
this refrigerant is usually placed within the con-
tainer at both-the top and-bottom. ‘With a tni-
form insulation, the- amount of “heat" entering
the compartment does not vary greatly length-
wise of the casing; but the refrigerating medium
i$ concentrated at the two ends. Thus the ice
cream located centrally 'of the: container from
end to end of the container attains’a ‘higher
temperature than the ice-cream at the two ends
of the can. - By, providing a more effective in-
sulation ‘on a central belt around the container
than at the two ends, a more uniform condition
of temperature in the ice cream is-secured. =

In order to further increase the insulating eff-
ciency of the central member, and hence to fur- -
ther the uniformity of temperature in “the ice-
cream, certain of the sheets which comprise the
central insulating member, such as the dia--
phragms |15 may be covered with polished me-~
tallic foil, or other heat reflection means as steel
wool may be inserted, and the end portions may
have absorpbion surfaces. Also, the horizontal
partitions may serve for carrying COz in the
middle of the container. -

In describing the various insulating sections
formed by uniting my insulating sheets at their
corners, I have spoken of the section as a guadri-
lateral form. This, of course; is by way of ex-

‘ample, and due to the fact that the usual con-
- tainer with which my section ‘will be used is of

guadrilateral section. It will be understood, how-
ever, that where a triangular, pentangular, hex-
angular, circular, etc., casing is to be insulated,
it is obvious that corresponding insulating forms
may be used. )

In Figure 18, I have shown how my collapsible
insulating unit may be used as an insulating filler
for an insulating casing, such as I show'in my
aforementioned copending -applicaticn. In this

‘figure, I show a double walled casing having

outer walls 128, 121, 122 and 123, and inner
walls 125, 126, (27 and 128 spaced from the
otter walls by the flanges 180 and 131, As'may
be seen, an insulating air space is formed between
an inner wall, a corresponding outer wall and the
adjacent flanges. ~ The efficiency cf this air space
may be increased by dividing it into narrower
air space. -This may be simply done by inserting
one of my insulating units of proper dimension
in this air space. As illustrated in Figure 18,
T show insulating units similar to that shown in
Figure 10 inserted within the air spaces between
the inner and outer walls of the container. It
will be noted that in this illustration, the insu-
lating sheet is composed of comparatively thin
material, and it may be formed of such. inex-
pensive sheets as thin chip board, due to the fact
that the casing itself has sufficient strength to
withstand the mechanical stresses, and the in-
sulating unit has merely to supply additional ra-
sistance to the passage of heat. '
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As shown in the PFigure 18, each of the insu-
lating units in each of the air spaces consists of
the channel shaped member having the web 3§
and flanges 37 and 38, to which are secured the
flanges 4 and 5 of the webs. 3. The braces 39
and 4J brace the various webs to each other.

It will be further understood that other forms

of ‘my collapsible insulating: sheet may be used
in the manner just described, depending upon
the particular application. Also, a suitably
shaped portion of the various modifications of
my collapsible insulating sheet may be applied
in the space 134 between the top cover #33 and
the inner closure 132, :
- While I have described my invention fo’~ use in
connection with shipping containers and similar
applications, it may be used in its several modifi-
cations for other purpéses as, for instance, an
insulating filler for building walls, as between
the joists of frame constriucted building,

Throughout.. the  foregoing specificatiens, a
number of .various modificationts of my 1nvent10n
have been . described. The. particular forms

shown have been given by way of illustration
only, as it will be apparent. that many other .

modifications ‘may be made without departing
from the scope and spirit of my invention as
expressed in the appended claims.

Now having explained my invention in a man-
ner that it may be readily understood by one
skilled in the art, I claim:
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2,332,287

1. A collapsible insulation: unit comprising a
blank of relatively stiff- fibrous- material, a body
portion defined by parallel bend-line ‘scores,
hingedly connected flange portions extending
from each of said scores, parallel partition sheets
secured at their edges to said flanges, the junc-
tion on each flange being in substantially par-
allel and in predeterrmned spaced relation with
each other, said unit when unfolded and set up
for use comprising a U-shaped member with
body portion, parallel flange portions, and par-
allel spaced pamtlons spanning between and se-
cured to the inner faces of said flanges..

2. A collapsible instlation unit .comprising a
blank of relatively stiff fibrous material, a body
portion extending between parallel junction lines,
hingedly . connected flange -portions extending
from each of said Junctlon lines, partition sheets
joined at their edges to said flanges, the junction
lines ‘on each .flange being in substantlally par-
allel and in predetermined spaced relation. with
each other, said unit when unfolded and set up
for use comprising a U-shaped member with body
portion, parallel flange portions and parallel
spaced partitions spanning between and. secured
to the inner faces of said flanges, said flanges
having a width extending beyond the Juncmon
lines. .

PHILIP ZALKIND.



