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This invention relates generally to insulated container
constructions and, more particularly, to the construction
and assembly for bridging the space between the outer
shell and the inner liner of an insulated refrigerator-type
cabinet.

Some modifications of foamed polyurethanes have in-
sulation characteristics: sufficient to make possible low
cost, thin-walled, refrigerated cabinets or insulated con-
tainers having heat leaks lower than the present thick-
walled cabinets insulated with glass or mineral wool.
These polyurethanes have excellent adhesive properties,
are low in weight, high in structural strength, and have
high insulating properties.  In accordance with this in-
vention, I use the properties of the polyurethane foam for
insulation, and as the means for securing a breaker strip
to a cabinet to bridge the space beiween the outer shell
and the inner liner without introducing a heat leak.

It is an object of this invention fo provide an improved
breaker strip construction wherein the use of fastening
devices is entirely eliminated.
~ Another object of this invention is to provide a con-

tainer or cabinet construction in which the insulating ma-
terial is formed and cast within the double walis of the
cabinet not only to provide superior insulating proper-
ties, but also to provide the means for bonding a breaker
strip to the double walls.

it is another object of this invention to provide a breaker
strip assembly which effectively prevents the entrance of
moisture and air into the heat insulation of a double-
walled insulated container or cabinet using foamed-in-
place insulating material having bonding and structural
properties.

It is still another object of this invention to provide an
improved breaker strip construction from the standpoint
of appearance and to insure that the breaker strip will
be rigidly retained in position in the normal use of an
insulated container or cabinet.

Another: object of this invention is to provide a breaker
strip for a double-walled container insulated with foamed-
in-place polyurethane, the breaker strip being fastened
to the container by the bonding action of the insulation.

" For further objects and advantages of this invention,
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reference should now be made to the following specifica-

tion and to the accompanying drawing in which;

FIGURE 1 is a front elevation of an insulated cabinet
constructed in accordance with this invention; and

FIGURE 2 is an enlarged sectional view taken through
the line 2—2 in FIGURE 1. )

The invention, as illustrated in FIGURES-1 and 2,
comprises a cabinet generally indicated at 1§ and having
a top wall 12, side walls 14 and 16, rear wall 18, bottom
wall 29, and a front opening closed by appropriately
hinged doors 22 and 24. The entire cabinet is supported
on a pair of legs-21 and a pair of wheels 23. The doors
of the cabinet are provided with an inner liner 25 and an
outer shell 27, while the walls of the cabinet are provided
with an inner liner 26 ~and an outer shell 28.  While
liners of sheet aluminum for light weight and shells of
sheet steel for strength were used in cabinets actually
reduced to practice, it will be understood that any sheet
material having the necessary structural characteristics
may be used. A conventional latch 29 is also used. The

space between the inner liners and outer shells is fiiled

with insulation, hereinafter more fully described.
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It will be noted that the inner liners and outers shells
of the cabinet and the doors are not connected at the
edges adjacent the periphery of the front of the cabinet.
This space has been provided for the customary purpose
of breaking the heat conductivity path from between the
inner shells and the outer shells.

For the purpose of bridging the space between- the
shells' and liners around the entire periphery of the
cabinet without introducing a thermal connection  be-
tween the inner and outer shells 26 and 28, a breaker strip
32 is secured, in a manner hereinafter to be explained, to
the front edge of the cabinet in the plane of the cabinet
opening. For the same purpose, a breaker strip 34 is
secured to the doors 22 and 24 at positions opposite the
breaker strips 32. A resilient seal 36 is secured around
the entire periphery of the breaker sirip 32 by any con-
venient means, such as screws 38. Preferably the breaker
strips 32 and 34 are made of a rigid polymerized resin
reinforced with fiber-glass mats to provide high strencth
and durability.

For .the purpose of fastening the breaker strip 32 to
the inner liner 26 and outer shell 28 of the cabinet, the
front peripheral edge of each is provided with inwardly
directed, double reverse bends to form U-shaped chan-
nels 40 and 42 around the periphery of the cabinet, the
channels facing outwardly from the cabinet. For pur-
poses not relevant to this invention, the channel 49 at the
bottom of the cabinet is formed by an appropriately
shaped reinforcing channel iron 43 welded to the outer
shell 28 at 45. The breaker strip 32 is channel-shaped,
having flanges 44 and 46 extending into and frictionally
engaged by the walls of channels 40 and 42, respectively.

At a position adjacent the upper periphery of the chan-
nel of each door, the inner liner 25 and outer shell 27
are” provided with similar inwardly directed, reverse
double bends to provide U-shaped flanges 48 and 58, re-
spectively. The edges of the breaker strip 34, which is
right angular in cross section, extend into-and are fric-
tionally engaged by the walls of the U- shaped channels
48 and 56.

The volumes between the inner liners 26 and outer
shells. 28 of the cabinet, and the innér liner 25 and outer
shell 27 of the doors, are filled with polyurethane foam
3% which is foamed in place. The foam 39 provides the
necessary insulation, and also serves to secure the breaker
strips 32 and 34 in place. In constructing the cabinet, the
inner liners and outer shells are assembled and the breaker
strips 32 and 34 are inserted into the respective U-shaped
channels. Thereafter the polyurethane foam is intrc-
duced into the space between the shells and liners, foam-
ing into the entire volume. Since the pelyurethane foam
has adhesive qualities, it serves to bond the breaker strips
32 and 34 to the interior of the respective liners and
shells. In addition, the foam increases the pressure on
the U-shaped channels in which the breaker strips have
been inserted, and this serves to increase the friction on
the breaker strips, thereby adhering the breaker strips to
the shells and liners.

While many foamed materials can be used in the space
between the liners and shells, polyurethane foams are the
most desirable of materials available at this time because
of their high structural strength, high insulating value,
low weight, and excellent adhesive properties.

Although polyurethane foams do have excellent in-
herent adhesive qualities, the surface should be clean
(free of dirt, oils, greases) and in the case of steel and
aluminum (and most other metals), the surfaces should
be primed.. There are hundred of formulations for pro-
ducing - polyurethane foams. While polyesiers foams
were first available, polyether foams have generally re-
placed polyester foams in this field. . An example of a
formulation for the production of a halogenated hydro-



o
3

. carbon blown Loam baoe\l on a polyefhﬂ polyol is as":

. follows:

A polyoxypropylene - sorbitol was prepared havmfr a-
bydroxyl number of approximately 490 and an acid num-

berof 0.3 cor less. ~A portion of- this polyetlier was

3,185,321

_ cither with or witheut reinforcement.

v

-reacted with an isocyanate mixture consisting of approxi- 5

mately 80% by weight:2, 4-toluene diisocyanate and-about
©20% - by weight; 2
. quasi-prepolymer having an WCO/OH ratio: of 4.5/1.
125 grams of this prepolymer was blended with 1.2

grams of an organosilicorie fluid (a surfactant); and 36
grams of trichloroflucromethane (F-11 blowing agent):

This blend was retained as-the “A” component.

The “B” component consisted of 86.4 grams ofthe
polyoxypropylene sorbitol polyether and-1.95 grams of
triethylene diamine (catalyst).

The “A” and “B” components were combined and
mixed at. a speed of 2800 r.p.m. using a crimped disc
blade approximately 2 inches in diameter.’ Mix time was
30 seconds. '

J6-toluene diisocyanats to produce a_
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The resulting foam was handleable in 10 minutes at -

- Toom temperature (75° F.) and the density of the foam
was approﬂlmately 2 Tos./ft.5.

Anexample-of a formuladon for the brezker strip 32
i3 as follows:

A solution of an-unsaturated alkyd i ina vinyl monomer

Sac -as styrene, alpha methyl styrene, or vinyl toluene.

wherein the alkyd is a polyester: of polyhydric alcohol
(such as ethyleme glycol, diethylene glycel, dipropylene
gylcol or . triethylene “glycol) and dicarboxylic acids
(such:as phthalic, fumaric; maleic, adipic, succinic) or
_ ‘their anhydrides, and wherein at least 25% of the acids
- {or anhydrides) . are alpha. unsaturated, alpha, beta-
rolycarboxylic acids- (such as fumaric acid  or amleic
anhydride). This solution also contains a small inhibit:
ing amount (less than 0.050%) of a material such as

tertiary butyl catechol or- hydroguinone. - Spetifically,
. thefollowing may beised: -
Maleic anhydride .. _ Ul ___l__ moles_. 1.0
Phthalic” anhydside: oLl do____ 1.0
" Propylene glycol -l ___ do 2. 22
Hydroqui'none (inhibitor) ‘i _.____ percent_.. 0.013
. Acid No. of 'ali'yd __________________________ 45-50

7D1Iuhe with monomeric styrene. to the extent that the
“styrene total content by weight will not exceed 30%

This resin-may be activated by first blending ‘with 0. 1% :

by weight cobalt naphthenate (containing 6% cobalt me-
tal) and- then with 1.0% methyl ethyl ketone peroxide
(that is.a 60% solution in dimethyl phthalate). - This
gives a gel time of approximately cne hour at 77° - F.

ro
LUt

Anocther method of activation would be: by the addi-

tion 0£.0.92% benzeyl peroxide by weight and placing an

ambient of approximately 21‘_()" to 255 °.F, Gel timeis -

“approximately one minute.
The glass fibers used may be what is recogm'ied in the
industry as chopped - strand mat, - unidirectional fibers;
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woven roving; or various grades and weaves of glass:cloth -~

and/or combinations of any of these.

While -examples of partlcular ‘breaker strlp and foam
formiulations have been given, it will be recognized that
any cellular plastic (e.g., phenolic, epoxy, expanded
- bead styrene .or polyurethane foam) may be used pro-

" vided it ‘can be placed in the volumes bstween the inner

liners -and outer shells and at least partially expanded by
either chemical or physical means with resulting adhesive
character. - In‘addition, the epoxy resins;, which are either
condensates

'__of epichlorohydrinbisphenol reaction - or- '

60

~e§0xidjzed polyolefins, may be used in the place of poly- -

ester Tesins.  Thermoplastic materials may ‘also be tsed
' - Among- these are
rigid (unplasticizéd) polyvinyl chloride, styrene, acriloni-
trile-butadiene-styrene (ABS plastic)’, acrilcnitrile—styrene :

- acrylic, nylon, etc.

It will be seen that’ tbus mve—mon ‘achieves at Ieast the
following advantages: ( 1).-elimination  of.the- reed: for
blind fasteners.such ag screws, nails, and blind rivets; (2)

‘eliminaticn of any’ type of mechanical fasteher Tor secur-

ing the skins to the edge member; (3) reduction-in time
and labor- for assembling. of the panels becanse. of sim--
plicity 'of -the fabrication method;-(4) the resultant con-
tinucus bond. along the joint that.is much more desirable
than the mtelrmtfent bonds resulfmg fro'n the use of
fasteners.

Many I’lOdsﬁC&thl"S of thls mVenno*l wﬂ‘ at-gnce- be:
come apparent to persons skilled in the att; and for that
reason it is my intention that the invention riot be limited
to the structure illustrated but oaly by the :scope of the
appended claims as 1nterpreted in the hght of -the prior
art: :

What is claimed is: - : :

1. In'a cabinet enclosure, ah insulated v,fall—c’omm‘ising:
an outer shell;

an inner liner spaced: from said “outer shell, said OLter

- shell havmg an edge adjacent and parauel to anedge
of said inner liner, each of said edges having:a U-
shaped channel formed -thereon, the: trough. of said
channel being located .in the space’ between- said
inper and outer shells, said trouvh facing: 'outWardly
therefrom;

a rigid low heat- conductm'T channel—sh"xp‘.d breaker

strip having at least two sidé walls, said breaker strip
. bridging the space between sdid troughs; the edges of
" said side walls of said breaker strip being frictionaily
engaged i oam rouvhs of ‘said U—ahaped channels
and
‘a foamed in” place plastic msulatmg matenal in the
space -defined -by :said -shell,.said" liner, -and said
bredker strip, said material adhering to . said  shell,

- liner, and. breaker-strip, the pressure of said foamed

e iﬁsdating material on .said U-shaped channels in-

. creasing-the friction between said -breaker strip and -

" gaid channels, whereby 'said breaker strip is secured
to said outer shell and said inner liner- solelv: by the
increased friction and by the adherence of said mate-
rial ‘to-said shell, liner, and breaker strip.

2. The invention as defined: in c’aun 1 whnrem said
materialisa polyurefhane plashc

3. The. invention as ‘defined in claxrn 1 w‘lerem sa1d
“outer sheéll and inner liner:are parallel

4. The -invention as deﬁned in claim I wherem sald -

_outer shell and inner liner ‘are made of sheet: metal ‘and
wherein said breaker strip is made .of a rigid polymerlzed i
resm remf01ced thh fiber glass. : s
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