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ABSTRACT OF THE DISCLOSURE 

This invention relates to heat insulating panels and 
assemblies particularly suited for Walk-in refrigerators. 
The panels comprise outer shells separated by heat in 
sulating material of low tensile strength. Embedded in 
the insulating material are cups containing locking de 
vices for joining the panels together and these cups are 
attached to metal straps to increase the tensile strength of 
the assembly and to support the cups. The cups are thin 
and the straps substantially ?at and spaced from the 
panel shells to eliminate all good heat conductive paths 
from one side of the panel to the other. 

The present application is a continuation-in-part of my 
copending application Ser. No. 131,570 ?led Aug. 15, 
1961, now abandoned, entitled, Insulated Panel Assembly. 
The present invention relates to an assembly of pre 

fabricated insulated panels including a simple lock and 
novel supporting structure for permitting rapid and se 
core assembly of insulated panels to form a refrigerated 
compartment. 
About twenty-?ve years ago, during the early days of 

mechanical refrigeration, cooling and freezing compart 
ments, particularly of the walk-in type, were built-in and 
often made of cork insulation usually covered with plas 
ter, wood or other materials. In recent years, the require 
ments for improved strength, sanitation, life and econ 
omy have resulted inall-metal sectional type refrigeration 
compartments formed from prefabricated panels so as 
to make possible a wide variety of sizes and shapes. Walk 
in refrigerators and coolers are now used throughout the 
food, medical and chemical industries for refrigerating 
a Wide variety of products. Modern refrigerating com 
partments of walk-in type size have achieved the impor 
tant goal of complete sanitation by eliminating the possi 
bility of penetration by insects and rodents. The metal 
panels have also prevented the accumulation of foods and 
juices which often can cause offensive odors. 

In addition to steel, aluminum and other materials are 
available for large size compartments. Lower costs are 
achieved through the use of sectional construction in 
volving mass production techniques with on-site assem 
bly. The sections can be made in a variety of Widths, 
lengths and heights so that the assembly of proper sec 
tions can be accommodated to ?t almost every user’s re 
quirement. 

Whilelocking devices for tightly assembling preformed 
panels to, form a large refrigerated compartment are 
known, many involve relatively complex constructions 
with a plurality of moving parts so as to substantially 
increase the cost of the over-all compartment. In addition 
to the very tight sealing required to avoid heat leakage 
‘at panel joints, it is essential that the locking device not 
only be simple of construction, and easy to actuate, but 
it preferably should provide no straight-through heat con 
ducting path joining the inner and outer walls of the 
panel so that heat is not readily conducted and lost 
through the locking mechanism.’ ' 

The present invention satis?es all of the above men 
tioned requirements by providing a panel assembly in 
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corporating a simpli?ed, easily and rapidly actuated lock 
ing device for joining insulated panels. The locking mech 
anism is formed of a minimum number of parts, and 
provides a tight and reliable seal between adjacent panels 
without setting up a thermal conduction path between the 
internal and external panel walls. 

It is therefore a primary object of the present inven 
tion to provide an improved insulating panel assembly 
incorporating a simpli?ed locking device of high strength 
and low thermal conductivity. 
Another object of the present invention is to provide 

an insulating panel having low heat loss and incorporat 
ing a locking device which may be rapidly actuated so 
as to lessen the assembly time involved in the construc 
tion of a panel type refrigeration compartment. 

Another object of the present invention is to provide 
improved construction for heat insulated panels. 
Another object of the present invention is to provide 

a simple and reliable prefabricated insulating panel per 
mitting the on-site assembly of large walk-in type refrig 
erated compartments such as food freezers and coolers. 
Another object of this invention is to provide an im 

proved construction for interlocking panels including 
locking means directly embedded in a mass of cellular 
insulating material having support means to prevent 
loosening of the joint between panels during use. 

It is a further object of this invention to provide in 
terlocking insulating panels having locking means rigidly 
supported in such a manner as to substantially eliminate 
the locking means and their supports as a source of ther 
mal ine?iciency. 

It is an additional object of this invention to provide 
interlocking insulating panels for on-site assembly into 
large walk-in refrigerators or the like having inner and 
outer shells separated by a thick layer of cellular insulat 
ing material with locking means embedded in the cellular 
material the locking means being supported by a series of 
vertical and/or horizontal bands to provide great struc 
tural rigidity with a minimum of heat loss. ‘ ; 

These and further objects and advantages of the inven 
tion will be more apparent upon reference to the follow 
ing speci?cation, claims and appended drawings wherein: 
FIGURE 1 is a perspective view with parts in section 

showing one construction which has been utilized for join 
ing adjacent insulated panels to overcome various of the 
above mentioned di?iculties; 
FIGURE 2 is an exploded view showing the various 

elements of an insulated panel using the locking structure 
of FIGURE 1; 
FIGURE 3 is a horizontal section through the lock 

ing device of FIGURE 1; 
FIGURE 4 shows a typical panel assembly using the 

locking structure of FIGURE 1; 
FIGURE 5 is a front elevation of the locking mecha~ 

nism of FIGURE‘ 1; 
FIGURE 6 is a perspective View with parts in-section 

of the novel locking mechanism of the present invention 
as incorporated in an improved insulated panel construc 
tion; , _ 

FIGURE 7 is a perspective view of a portion of the 
improved panel of FIGURE 6; . 
FIGURE 8 is a horizontal section through the im 

proved pauel taken along lines 8-8 of FIGURE 7; and 
FIGURE 9 is a vertical section taken along line 9-—9 

in FIGURE 7. . 

Referring to the drawings, one approach which has 
been employed to overcome the above noted longstanding 
problems is shown in FIGURE 1. A locking device 10 
is employed to connect adjacent insulated panels 12 and 
'14.,Panels 12 and 14 are of identical construction as 
illustrated in FIGURE 2 and comprise an outer shell 
16 and an inner shell 18 typically dieformed from steel 
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or aluminum. Each of the shells 16 and 18 is formed 
with a peripheral ?ange 20 and 22 overlying a wooden 
frame 23 comprising sides 24 and 26, top 28 and bottom 
30. Received within the frame 23 is a thick layer of ?ber 
glass or like insulation 32. A pair of neoprene rubber 
gasket sealing strips 34 and 36 are secured to the outer 
edge of frame member 23. 
Formed along side 24 and top 28 are a plurality of 

slots 38. Similar slots 40, one of which is illustrated in 
FIGURE 3, are formed in the opposite side members 
26 ‘of the wooden frame. Received within each of the 
slots and extending transversely thereacross is a locking 
pin 42 having its opposite ends embedded in the spaced 
walls 44 and 46 of the slots 40. For ease of insertion, 
locking pins 42 may be driven into side members 26 
prior to the application-of the shells 20 and 22. 

Received within the slots 38 in side member 24 and 
top 28 are lockiung arms 50 terminating in hooks 52 
adapted to engage locking pins 42 in adjacent panels. 
Locking arms 50 are rigidly secured between a pair of 
circular bearing plates 54 and 56 by a pair of rivets 58 
and '60-. The thickness of the locking arm and bearing 
“plates are substantially equal to the width of the slot 40 
so that maximum use of the insulating material is em 
ployed at the joints between adjacent panels. 

Locking arm 50, as well as bearing plates 54 and 56, 
are provided with mating hexagonal apertures receiving 
one ‘end of a hexagonal rod '62. Rod 62 passes completely 
through the locking arm and plates and is tightly received 
in a circular hole indicated by dashed lines 62’ in FIG 
URE '3, which hole communicates with the slot 38. 

During the assembly of a refrigerated compartment 
such as 'a walk-in freezer or ‘cooler, adjacent panels 12 
'and 14 are brought into engagement with gasket strips 
34 and 36 contacting ?anges 20 and 22 of the adjacent 
panel and the respective slots 38 and 40 in alignment. A 
hex wrench, indicated by dashed lines at 64 in FIGURE 
1 is then slipped over the exposed end 66 of each of the 
hex rods '62 so that the locking arm is pivoted from the 
solid line to the dashed line ‘position in FIGURE 1 with 
the hook 52 engaging locking pin 42 to pull the adjacent 
panels into tight heat ‘sealing engagement. Inner shell 18 
is provided with suitably ‘placed apertures 68 through 
‘which the hex rods 62 extend. 
’ FIGURE 4 illustrates a plurality of panels 70, 72, 
74,3and 76 in edge-to-ed'ge engagement forming what 
might be the ‘side wall of a walk-in refrigerating unit. 
Each of ‘these panels is constructed in the manner of 
panels ‘12 and 14 previously described, with the exception 
that panel 74 includes an additional frame member 78 
secured to the top and bottom frame members of the 
panel and provided with suitable slots and locking arms 
for engagement with the locking pins of a further panel 
"80. Panel 80 is in turn connected in series with additional 
panels 82 and 84 which latter panels may form a portion 
of a dividing 'wall for the refrigerated compartment. 
While the above construction has been described ‘in con 
junction with wall elements, it 'is apparent that it is ‘equally 
applicable to partition panel junctions such as that illus 
‘hated by panels 74 and '80 in ‘FIGURE 4 as well as ceil~ 
'ing'and ?oor panels if desired. 
‘The above described construction represents a sub 

stantial improvement over those previously employed 
since it is quite simple, and eliminates to a large extent, 
thermal conduction between the inner and outer shells 
through the latch mechanism. Further, such construction 
provides adequate support for the latch whereby it will 
not ‘separate from the panel during use, causing failure 
of both the insulating and structural properties of the 
panel. _ 

However, there are a number of disadvantages in the 
use ‘of a wood frame, or other wood components, to pro 
vide su?‘icient structural strength for use in walk-in re 
Tf-rigerators. Wood commonly has a thermal conductivity 
"‘K" factor ranging ‘from about 2.7 to 4 which is 20 to 40 
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4 
times greater than the “K” factor of 0.11 for urethane 
foam, and the “K” factor of 0.24 for ?berglass, which are 
used for insulating material in making panels for walk-in 
type refrigerators and the like. Furthermore, the “K” fac 
tor of wood varies considerably with the moisture content 
of the wood. Thus, newly cut lumber has a rather high 
moisture content with a higher “K” factor and thermal 
conductivity. If the wood is dried to lower the “K” factor 
and improve the thermal efficiency of the' insulating 
panels, this is not only expensive, but the wood will later 
reabsorb moisture in use, thus greatly increasing the 
“K” factor and thermal conductivity (to more than twenty 
times the thermal conductivity of the porous insulating 
material within the panel). This causes loss of e?iciency 
and “sweating” of the walk-in refrigerator panels in the 
region incorporating the wood, due to “short circuit” 
transfer of heat from the outside to the inside of the re 
frigerator compartment via the wood. Moisture will com 
monly condense and collect on the panels in the region 
of the wood frame or other wood components under 
common refrigerator operating conditions (e.g., —30° 
F.) with common ambient external temperature (e.g., 
70°—90°), and this problem is particularly acute on a 
humid day with even a relatively high internal refrigera 
tor temperature. 

Further, use of a wood frame for walk-in refrigerator 
panels involves additional complications in design, pro 
duction and use because of wide variance of the “K” 
factor for different woods from different geographical 
areas. 

Furthermore, the wood frame or other wood compo~ 
nents incorporated in insulating panels ‘for Walk-in re 
frigerators often absorb moisture to a degree where these 
wood components warp signi?cantly. This not only ‘fur 
ther penalizes the thermal ef?ciency of the refrigerator 
but creates problems of sanitation by adversely affecting 
the seal between panels. 

Thus, as a practical matter, since wood has a “K” 
factor 20 to 40 times greater than the “K” factor of cellu 
lar plastic and like insulating materials, wood is con 
sidered as a thermal conductor in the walk-in refrigerator 
?eld. 
An alternative approach 'to the construction of insulat 

ing panels of high strength and low thermal conductivity 
‘is typi?ed by the structure shown in Canadian Patent No. 
563,849 of Fred S. Lee, issued Sept. 30, ‘1958. The ap 
proach of the Canadian patent is to embed within the 
insulating material between the panel surfaces the locking 
devices for joining adjacent panels ‘to assemble a refriger 
ator or like compartment. However, the insulating mate 
rials used in making these panels have low tensile strength 
which include particularly the urethane foams, ?berglass 
and other porous or ‘foam plastics suggested in the Cana 
dian patent (column 2.). Accordingly, when vthe locking 
devices joining panels are merely embedded within the 
insulating material itself, structural stresses are trans 
mitted from the- locking members directly to the insulating 
materials. This generally results in the locking receptacles 
becoming separated from the insulating material, and in 
any event provides inadequate structural rigidity for a 
walk-in refrigerator. This literally renders such a/walk-in 
refrigerator construction commercially unsatisfactory, 
and sometimes even inoperative. Further, the structure 
described in this Canadian patent not only involves a 
number of disadvantages including the requirement ‘for an 
assortment of blocks, frames, etc., but it also has the basic 
shortcoming of stresses between the weak panel insulating 
material and the supporting ‘member for the panel inter 
locks. Thus, whatever number and con?guration of wood 
or other inserts are embedded within the low strength in 
sulating material, that Canadian patent system provides no 
method for relieving the load on the insulating material 
itself. Thus, an insulated panel refrigeration compartment 
according to the Canadian patent does not have requisite 
structural strength and integrity. 
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In accordance with the present invention the various 
problems detailed above can be substantially overcome 
through the use of the improved construction shown in 
FIGURES 6-8 of the attached drawing. Here, the locking 
structure of the present invention is incorporated in lami 
nated insulating panels such as 90 and 92. The locking 
mechanism is essentially the same as that described in con 
nection with FIGURES 1-5 and for convenience, like parts 
bear like reference numerals. Panels 90 and 92 are formed 
with outer shells 94 and inner shells 96 having a layer of 
rigid but highly cellular insulating material 98 bonded in 
place between the shells. 
As mentioned above, urethane foam insulation is pre 

ferred. However, as also noted above, such material in a 
form suitable for insulating purposes provides little tensile 
support for objects embedded therein. Thus, in accordance 
with this invention, and as shown particularly in FIG 
URES 7-9, the panels of the present invention include a 
plurality of horizontal metal support bands 100 embedded 
in the insulation 98. Welded or otherwise attached to one 
end of the horizontal bands 100' are metal locking cups 
104; similar locking pin cups 106 are secured to the oppo 
site end of the same supports. In addition there may be 
provided vertical supports 102 embedded in each panel. 
Similar locking cups 104 and 106 are secured to the oppo 
site ends of vertical bands 102 to permit attachment of 
the insulated wall sections to ?oor or ceiling panels in 
the refrigerated enclosure. This construction has been 
found highly advantageous since bands 100 and 102 extend 
through the walls to provide a closed metal framework 
and a rigid support construction which does not load the 
weak insulation material of the panels. Further, since the 
structural elements 100 and 102 are embedded within the 
plastic foam insulation, there is no thermal loss through 
the structural bands and the associated locking cups 104 
andv 106. 

Received in cups 106 are locking pins 42 which pass 
through the side walls of the cups and are rigidly supported 
therein, but which locking pins do not extend entirely 
through the panel, Similarly, passing through the side walls 
of cups 104 are hex bars 62 which actuate the locking arms 
50 in a manner identical to that previously described with 
respect to FIGURE 1. As in FIGURE 1, because the 
hexagonal rod 62 is received eccentrically through the 
plates 54 and 56 and locking arm 50, rotation of the hex 
rods 62 causes the locking arms 50 to rotate into engage 
ment with the locking pins 42 of adjacent panel to draw 
the panels into tight sealing engagement. The cups 104 
and 106 are provided with ?anges around three sides such 
as the ?anges 110 and 112 for attachment to the support 
members. The cups may be welded or otherwise attached 
by means of these ?anges to the metallic support elements 
100 and 102. 
Hex rods 62 are tightly received through circular aper 

tures in the inner shell 96 and in the cups 104 and may be 
rotated by means of a wrench or other device to lock and 
unlock the panels in tight heat sealing engagement. Rota 
tion of the hex rod 62 in a clockwise direction brings the 
hook 52 into the dashed line position in FIGURE 6 and 
in engagement with the locking pin 46. Subsequent clock 
wise rotation of the hex rod 62 returns the locking lever 
52 to the solid line position and disconnects the locking 
mechanism. The frictional engagement of the hex rod 62 
with the apertures in the shell and cup in the embodiment 
of FIGURE 6 and with the inner surface of circular aper 
ture 62' formed in the wood frame shown in FIGURE 3, 
in conjunction with the tight engagement of the hook over 
the locking pin 42 assures a tight and permanent joint be 
tween the two panels. As can be seen in FIGURE 6, the 
hook 52 preferably slightly overlies the locking pin 42 
and acts to draw the two panels together into tight engage~ 
ment. At the same time the lever arm 50 is supported by 
the hex rod 62 which passes completely through the lock 
ing arm and bearing plates 54 and 56 and into the oppo 
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site side of the panel. It is an important feature of the 
present invention, however, that the hex rod 62 does not 
extend entirely through the panel but stops short of the 
front shell 94 in FIGURE 8 so as not to provide a good 
heat conductive path completely through the panel. 
The novel walk-in refrigerator insulated panel construc 

tion of FIGURES 6-9 eliminates peripheral wood frame 
members, or other wood components like wooden blocks 
for mounting locking devices for joining adjacent panels. 
Commercial usage shows this novel arrangement has very 
satisfactorily solved the long-standing problem of thermal 
loss and inef?ciency due to incorporation of high “K” 
factor wood frames, or like wood components, Within such 
insulating panels. Further, this invention provides addi-' 
tional advantages of a remarkably simpli?ed construction 
which not only vastly improves the thermal efficiency of 
the walk-in refrigerator panels but also provides increased 
structural integrity and strength, rapid fool-proof insula 
tion, elimination of warpage, etc. This novel construction 
of FIGURES 6—9 has proven very successful in commer 
cial use since its introduction to the trade in mid-1962, and 
applicant’s assignee has abandoned prior long-standing 
systems of insulated panel construction using wood fram 
ing, or other wood components, in favor of this new 
invention. 

It is apparent from the above that the present invention 
provides a novel locking mechanism and panel construc 
tion for sectional type compartments of structural integ 
rity, particularly suited for use in walk-in type refriger 
ating units used in the commercial preservation of food, 
medicines, chemicals and a wide variety of related prod 
ucts. The locking device and strap of the present inven-_ 
tion makes it possible for the mass production of similar 
interlocking insulating panels to be used in a variety of 
combinations to form different size constructions con 
forming to speci?c buyer requirements. On-site' assembly 
of a strong refrigerator compartment comprising inter 
locked insulating panels is expedited by the rapid and 
reliable embedded strap and associated locking mecha 
nisms which may be simply and rapidly effected through 
a partial turn of the hex rod elements projecting from 
the interior edges of the assembled panels. If desired, 
rubber plugs or other seals may be placed over the pro 
jecting ends of the hex rods to avoid contact with the 
projecting ends. A simple quarter turn of the hex rod 
brings the locking arms into tight engagement with the 
locking pins of adjacent panels and acts to tightly seal the 
entire unit against heat loss and moisture, with stress 
being transferred through the associated straps. Disassem 
bly for enlargement or modi?cation of the compartment 
is just as rapidly and easily effected by a quarter turn of 
the hex rod in the opposite direction to disengage the 
locking levers with the locking pins. 
The invention may be embodied in other speci?c forms 

without departing from the spirit or essential characteris 
tics thereof. The present embodiments are‘therefore to be 
considered in all respects as illustrative and not restric 
tive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description, 
and all changes which come within the meaning and 
range of equivalency of the claims are therefore intended 
to be embraced therein. - 
What is claimed and desired to be secured by United 

States Letters Patent is: 
1. A rectangular heat insulating panel comprising: a 

pair of side shells with a relatively thick layer of heat 
insulating material therebetween, said insulating material 
having a low thermal conductivity and relatively low ten 
sile strength; at least one elongated member of relatively 
high tensile strength material embedded within and sur 
rounded by said insulating material and extending through 
the panel so that opposite ends of said member are adja 
cent two ditferent edges of said rectangular panel; lock 
ing means for interconnecting said panel with other insu 
lating panels, including ?rst and second thin receptacles 
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connected to the respective ends of said elongated mem 
ber, each of said receptacles being embedded in said layer 
of insulating material; an extensible latching device 
mounted in one of said receptacles, a catch mounted in 
the other of said receptacles for interlocking with an ex 
tensible latching device, each said receptacle comprising 
a cup having spaced walls de?ning a slot in the edge of 
the panel insulating layer and so located that the slots 
in adjacent heat insulating panels are aligned when two 
panels are interconnected, said cup walls extending sub~ 
stantially parallel to the plane of each of said shells, 
a ?ange extending from at least one edge of said cup 
and lying in a plane intermediate said cup walls, said 
elongated member comprising a substantially ?at strap 
secured at each end to the ?anges of said cups, said strap 
lying at least substantially within an area bounded by the 
planes of the outer surfaces of said cup walls whereby 
said strap and cups are all spaced a substantial distance 
from said panel shells by heat insulating material. 

- 2. A heat insulating panel as de?ned in claim 1 com 
prising: a plurality of said elongated members disposed 
at spaced positions within said panel layer of insulating 
material with ends thereof adjacent to opposite edges of 
the panel, each of said ends being connected to cups in 
said insulating material adjacent opposite edges of the 
panel. 

- 3. A heat insulating panel as recited in claim 1 wherein 
said strap is a ?at metal strip welded to the ?ange of 
each of said cups. 

4. An insulating panel as set forth in claim 1 wherein 
said catch compirses a locking pin secured to the spaced 
walls of the cup adjacent said one panel edge, said latch 
ing device having a hook shaped portion for engaging 
with said locking pin in an adjoining panel when two 
panels are interconnected, said latching device further 
including a pivotally mounted rod, a locking lever secured 
to the rod and including said hooked-shaped portion for 
engaging said locking pin, one of said shells having an 
aperture formed therein communicating with one end of 
said pivotally mounted rod whereby a tool may be in 
serted into the aperture to rotate the rod and thereby 
cause the lever to rotate into hooking engagement with 
said locking pin. 

5. A refrigeration compartment comprising a plurality 
of prefabricated rectangular heat-insulating wall panels 
adapted for convenient site assembly, each panel com 
prising a pair of side shells with a relatively thick layer 
of heat insulating material therebetween, said insulating 
material having a low thermal conductivity and relatively 
low tensile strength; at least one elongated member of 
relatively high tensile strength material embedded within 
and surrounded by said insulating material and extending 
through the panel so that opposite ends of said member 
are adjacent two dilferent edges of said rectangular panel; 
locking means for interconnecting said plurality of insu 
lating panels, including ?rst and second thin receptacles 
in each panel connected to the respective ends of said 
elongated member, each of said receptacles being em 
bedded in said layer of insulating material; an extensible 
latching device mounted in one of said receptacles, a 
catch mounted in the other of said receptacles and inter 
locking with the extensible latching device of an adjacent 
panel, each said receptacle comprising a cup having 
spaced walls de?ning a slot in the edge of the panel insu 
lating ‘layer and so located that the slots in adjacent heat 
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insulating panels are aligned, said cup walls extending 
substantially parallel to the plane of each of said shells, 
a ?ange extending from at least one edge of said cup 
and lying inv a plane intermediate said cup walls, said 
elongated member comprising a substantially ?at strap 
secured at each end to the ?anges of said cups, said strap 
lying at least substantially within an area bounded by the 
planes of the outer surfaces of said cup walls whereby 
said strap and cups are all spaced a substantial distance 
from said panel shells by heat insulating material. 

6. Apparatus according to claim 5 wherein said straps 
are made of a ?at metal strip and said layer of heat insulat— 
ing material comprises a thick layer of urethane foam 
bonded in place between said side shells. 

7. A rectangular heat insulating panel comprising: a 
pair of side shells with a relatively thick layer of foam 
heat insulating material therebetween, said insulating ma 
terial having a low thermal conductivity and relatively 
low tensile strength; said foam layer having a projecting 
tongue along at least one edge and a corresponding 
groove along at least the edge opposite from said tongue 
for mating with the tongue of an adjacent panel; at least 
one elongated member of relatively high tensile strength 
material embedded within and surrounded by said insulat 
ing material and extending through the panel so that op 
posite ends of said member are adjacent said tongue and 
groove; locking means for interconnecting said panel with 
other insulating panels, including ?rst and second recep 
tacles connected to the respective ends of said elongated 
member, each of said receptacles being embedded in said 
layer of insulating material; an extensible latching device 
mounted in one of said receptacles, a catch mounted in 
the other of said receptacles for interlocking With an ex 
tensible latching device, each of said receptacles compris 
ing a thin metal cup having a ?ange and spaced walls de 
?ning a slot in the edge of the panel insulating layer and 
so located that the slots in adjacent heat insulating panels 
are aligned when two panels are interconnected, said cup 
walls extending substantially parallel to the plane of each 
of said shells, said elongated member comprising a sub 
stantially ?at metal strap secured at each end to said 
thin cups, said strap and cup walls all being spaced a 
substantial distance from said panel shells by heat insulat 
ing material. 
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