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This application relates to thermal insulation 
and more particularly to insulating devices de 
signed for preventing heat loss from heated sur 
faces. 
The present application is a continuation in 

part of my applications Ser. No. 661,318 filed 
April 11, 1946, now abandoned, Ser. No. 661,319 
?led April 11, 1946, now abandoned, Ser. No. 
741,836 ?led April 11, 1947, now abandoned, Ser. 
No. 37,934 ?led July 9, 1948, now abandoned, and 
Ser. No. 46,571 ?ied August 26, 1948. 
In my prior application Ser. No. 46,571, I have 

shown how fragile strips of brittle and friable heat 
insulating material, for example, diatomaceous 
earth,- expanded vermiculite, rock wool, glass 
wool, 85% magnesia, polystyrene foam block, etc., 
cut from common blocks of heat insulation, or 
moulded from like materials, may be used for 
making frames which may be handled and proc 
essed without easy breakage by re-enforcing the 
frame strips with strips of hard material, longi 
tudinally and/or laterally, the hard strips im 
bedded in grooves cut out of the frame strips, 
along their lengths. I have also stated in this 

‘ prior application that the frame sections may be 
secured together at corners by adhesive means or 
other suitable means and with supplementary 
means. i 

- I have also stated in my prior application that 
frames of small dimensions may be made from 
strips of block insulation with careful handling. 
According to the description in my prior appli 
cation the insulation device may be made with 
a covering or closure and this covering may be 
sheet-metal or other hard material, which is at 
tached to one side of my frame structure. It is - 
obvious that the hard covering or closure piece 
will provide considerable re-enforcement to the 
fragile frame strips. 
My present invention is for a similar device as 

shown and described in my prior application Ser. 
No. 46,571, the present invention having improve 
ments in design, construction and assembly. 
An object of my present invention is the mak 

ing of a frame structure for supporting heat in 
sulating material within the frame perimeter, the 
frame structure made from fragile strips of brit 
tle and friable low thermal conductivity material, 
the same as is used in the making of common‘ 
block heat insulation, and having re-enforcing 
means attached to the strips to prevent their easy 
breakage in handling and processing. 
Another object of my present invention is the 

making of a device for insulating, the device hav 
ing a frame made from strips of heat insulating 
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material which strips may or may not have re 
enforcing means, and provided with new and 
novel means for supporting metallic fell as a heat 
insulating means within the perimeter of the 

5 frame. 
Another object of my present invention is the 

provision of means for preventing excessive bulg 
ing and possible breaking of metallic foil, if used 
as a heat insulating means within my frame, the 

10 bulging or breaking due to increased air pressure 
within the frame from rising temperature of a 
heated surface which may be insulated with my 
devices, especially if the device is sealed to the 
surface. - 

15 Another object of my present invention is the 
utilization of a frame structure made from strips 
of heat insulation material and having means on 
the inner sides of the frame sections for support-v 
ing a base or ?ooring and a covering or roof for 

20 unbound heat insulating material within the per 
imeter of the frame, the unbound ‘material having 
a better K factor than bound material. 
For a more complete understanding of my pres 

ent invention reference should be had to the 
25 accompanying drawing in which 

Fig; 1 is an end view in perspective of a frame 
strip of thermal insulating material, part being 
broken away. ' 

Figs. 2, 3'and 4 are similar views showing dif 
30 ferent means for supporting heat insulating ma 

terial within the frame. 
Fig. 5 is a view of the insulating device'in the 

form of a ?nished frame containing heat insulat 
ing material. 

35 Fig. 6 is a sectional view taken on the line 6—6 
of Fig. 5, . 

Fig. 7 is an enlarged detail view of parts shown 
in Fig. 6. ' * 

Fig. 8 is a view, partly broken away, of a metal 
40 he foil heat insulating element. 

Fig. 1 is a cross-sectional view of a strip cut 
from a common block of heat insulation which 
‘may be used for a section of my frame struc 
ture. The strip is indicated by the numeral 9. 

45 Fig. 2 is a cross-sectional view of a strip. indi 
cated by the numeral 9a, the strip having a 
formed sheet-metal piece, angle shaped, along 
the narrow top of the strip and along its side. 
The formed metal is attached to the strip by 

50 screws preferably, through holes punched in the 
vertical ?ange portion, the screws indicated by 
the numeral II. The horizontal ?ange portion 
of the formed metal along the narrow topof the 
strip is indicated-by the numeral l0, and the ver 

55 tical ?ange portion along the side is indicated‘by 
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the numeral its. l-loles indicated by the numeral 
52, may be punched along the top ?ange it, the 
holes serving for later attachment, if preferred, 
of a roof or covering for the frame, which may 
be sheet-metal with corresponding holes punched 
along its edges and secured to the horizontal 
?ange ID, with Parker screws through the holes 
in the covering and the holes H2, in the ?ange ill. 
The ?ange it], may also be tightened to the strip 
by holes punched in it for screws, the same as in 
the vertical ?ange Illa, the holes so punched as to 
allow the top screws to pass between the screws in 
the ?ange Ina. This formed sheet-metal piece 
along the top and side of the frame strip provides 
re-enforcement for the strip 9a. A similar metal 
angle piece may be attached to bottom of the 
strip. If two angle pieces are attached, the side 
?anges should be kept apart to prevent the heat 
from a heated surface, to which the device may be 
applied, from ?owing through the metal to the 
top. Reenforcement may also be provided by a 
metal frame structure attached to the frame 
strips. For additional re-enforcement of the 
strip So, another sheet-metal angle piece may be 

' attached to the side of the strip along its length, 
as indicated by the numerals l3 and like, the nu 
meral l3 indicating the vertical ?ange and l3a 
the horizontal ?ange of the angle piece. The 
screws in the vertical ?ange through holes 
punched in it are indicated by the numeral Ila 
and holes'in the horizontal ?ange I30 by the nu 
merals l2a.l The holes [2a may serve for later 
attachment of a base or ?ooring which‘may be 
sheet-metal, for supporting unbound heat insu 
lating material within the frame. If sheet-metal 
is used for the base or flooring, corresponding 
holes may be punched along its edges and secured 
to the ?ange l3a, by Parker screws ‘through the 
holes in the ?oor piece and the holes l2a in the 
?ange l3a. Instead of screws, rivets or other 
suitable attaching means may be used. If un 
bound heat insulating material is used within my 
frame structure alone or in combination with 
other material, another vangle piece or other suit 

. able means is attached to the ‘inner sides of the 
frame strips to support a roof or covering for 
the unbound material, which may be expanded 
vermiculite, rock-wool, 85% magnesia, diatoma 
ceous earth or glass-wool. Glass-wool is not suit 
‘able for temperatures above 1000 degrees F. The 
other materials may be used for higher tempera 
tures. Some block insulation from which I may 
cut strips for my frame sections are not suitable 
for temperatures above 600 degrees F. Other 
block insulation may be used for temperatures up 
to 1800 degrees F. Aluminum foil may not be 
used for insulating surfaces above 1000 degrees F. 
Rigid block insulation made from glass-wool is 
not suitable for high temperatures since the resin 
binders soften and loosen the glass ?laments. 

Fig. 3 is a cross-sectional view of a frame strip 
indicated by' the numeral 9b and which may or 
may not have re-enforcing means provided for 
increasing the modulus of rupture of the strips. 
As a means for supporting metallic foil within 
the frame, the foil being a heat insulating means, 
I imbed staples along the inner sides of parallel 
frame strips, the staples in parallel lines and not 
driven in entirely, I next attach thinwires to 

' the staples and string the wires across the frame 
. and attach them to opposite staples. I next 
place a layer of foil, with a polished surface pref 
erably, facing the surface to be insulated, on the 
wires. It may be cheaper to use a supporting 
means for the foil as shown in Fig. 3, or some 
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other suitable means, however, because it save time in the making or the finished product. 

Very thin metallic foil and more particularly 
aluminum foil must be carefully handled to avoid 

damage to the foil. It should be understood the thinner the foil the better is its value as a 

heat insulator. One factor which makes metallic 
foil good insulation material is a highly re?ective 
surface and another is its low emissivity rate. It 
has been found that the elimination of the re 
?ective surface lessens the efficiency of foil by 
not more than ?ve per cent. It is therefore ob 
vious that the thinnest foil which can be used 
offers the best value. Foil which may be .0005 
of an inch thick may be positioned more quickly 
in my frame structure with some supporting 
means than if no such means are provided. The 
staples in Fig. 3 are indicated by the numerals i4. 
and the wires by the numeral I5. 

Fig. 4 is a cross-sectional view of a frame strip 
cut from block insulation and is indicated by 
the numeral 90. It may be used for sections of 

’ the frame with or without re-enforcing means, 
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the practical application of which being depend 
ent on the size of the frame. In this design I 
have devised a simple and practical method of 
supporting layers of ‘metallic foil within the 
perimeter of the frame. After the strip is cut 
from a block or molded, I cut out parallel grooves 
in a side of the frame strips and the grooves are 
indicated by the numeral l6. Inorder .to position 
a layer of foil within the frame within its perim 
eter and in a groove, I ?rst bend a stiff wire into 
the form of a frame 20 having the proper dimen 
sions which correspond to the inner width and 
length of the frame to be processed into an in 
sulation device. Approximately half the size of 
the depth of the groove I6 is added to each side 
of the wire frame 20., I next place the wire frame 
over a layer of foil 22 which may extend on all 
sides beyond the frame ‘by approximately one 
quarter inch, and fold the ends of the foil over 
the wire frame. The wire frame carrying the foil 
is next inserted in the grooves l6 all the way, in 
a frame already assembled from three frame 
strips sections. As many layers of fell as are 
wanted are so inserted in grooves already cut out 
and the distance between foil layers is determined 
by the distance between grooves. It is under 
stood that the polished side of the foil" is posi 
tioned to face the surface to be insulated._ The 
fourth section of the frame is next positioned and 
attached to the other three sections holding the 
foil layers, the ends of thefoil resting in the 
grooves of the fourth section or end frame strip. 
Instead of a frameimade of wire for‘carrying the 
foil layer, metal strips may be used. If a frame 
made from wire is large, for example, in excess 
of. twelve inches, cross-wires or ?at metal strips 
may be used and attached to the opposite wire 
preferably across the narrow width of the wire 
frame and spaced apart as may be necessary for 
making the frame sufficiently rigid for handling. 
After a wire frame and foil layer is positioned in 
a groove and in order to make the foil layer air 
tight, a suitable cement may be packed in the 
groove along the edges of the first foil layerfrom 
the‘underslde. A suitable cement may be rock 
wool heat insulating cement. ' 

Figs. 5 to 8 illustrate a frame which may be 
made of reinforced strips similar to that shown 
in Fig. 2. The corners of the frame strips may 
be secured by suitably joining the reinforcing 
pieces l0 together as indicated at 25 in ‘Fig. 5. 
The foil element shown in Fig. 8 may be sup 
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ported on wires as shown at I! in Fig. 3, or upon 
ledges 43a as shown in Fig. 2 or in the grooves as 
shown in Fig. 4 at l6. 

It is understood that changes may be made 
without departing from the invention. 

I claim: 1 

1. A thermal insulating device for application 
broadside to a surface to be insulated for pre 
vention of heat transmission therefrom, compris 
ing a box frame structure, the sides of said struc 
ture being made fromifragile strips formed from 

* a light heat insulation containing air cells and 
of a molded, inherently brittle and friable nature, 

_ said sides extending from said surface, rigid re 
inforcing strips of a relatively hard and dense 
heat conducting material extending longitudi 
nally of and substantially coextensive with said 
fragile strips and secured thereto along substan 
tially the entire length of the fragile strips, said 
reinforcing strips also extending transversely, of 
said fragile strips for a substantial distance so as 
to prevent ?exing and breakage of said strips and 
structure, the transverse dimension of said rein 
forcing strips being less than the same dimension 
of the fragile strips so as to prevent heat ?ow di 
rectly through said reinforcing strips to the side 
of said/structure remote from said surface, sup 
porting means on the inner sides of said fragile 
strips and a heat insulating element extending 
from side to side of said frame structure and 
supported by said supporting means, saidele 
ment including a thin sheet of thermal insula 
tive foil and a reinforcing wire frame supported 
by said supporting means and generally co 
extensive with said sheet and engaging and sup 
porting the body thereof. , , 

‘ 2. The thermal insulating device of claim 1 
wherein the supporting means are a plurality of 
opposed grooves formed in the innersides of said 
fragile strips and the sheet of thermal insulative 
foil and wire frame extend into said grooves. 

3. A thermal insulating device for application 
broadside to a surface to be insulated for pre 
vention of heat transmission therefrom, com 
prising a box frame structure, the sides of said 
structure being made from fragile strips formed 
from a light heat insulation containing air cells 
and of a molded, inherently brittle and friable 
nature, said sides extending from said surface, a 
plurality of opposed means on the inner sides of 

6 
I said fragile strips for supporting-and retaining 
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an insulatingelement within said structure and 
intermediate said surface and the outside of said 
structure and a heat insulating element extend 
ing from side to side of said frame structure and 
supported upon said means for support by said 
fragile strips, said element including a thin sheet 
of thermal “insulative foil and a reinforcing frame 
supported by said supporting means and gener 
ally coextensive with said sheet and engaging 
and supporting the body thereof. 

4. The thermal insulating device of claim 3 
wherein the opposed means are a plurality of op 
posed grooves formed in the inner sides of said 
fragile strips and wherein the reinforcing frame 
is formed of wire. 

5. Thermal insulation for application over a 
surface to be insulated for prevention of heat 
transmission therefrom comprising a thin sheet 
of fragile insulative foil and a supporting, rein 
forcing frame for said sheet, the said sheet being 
coextensive with said frame, means retaining 
said sheet on said frame; the said frame being 
formed of a stiff, hard, heat conducting material 
so as to prevent ?exing, collapse and damage of 
said fragile foil; and means for supporting and 
retaining said sheet in broadside position to said 
surface and spaced therefrom, said means com 
prising rigid strips of low thermal conductivity 
material, said strips extending from said surface 
and being provided with grooves spaced from said 
surface and receiving side portions of said frame 
and sheet. 

JAY ROSE. 
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