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HEAT-INSULATED METAL—FRAMED CLOSURE
William 1. Briggs, Oak Harber, Chie, assignor to Window

gmducis, Ine,, Ozk Hamor, Olhiio, a corporation of
hio |

Filed Dec. 1, 1969, Ser. No. 72,232
1 Cﬁmms. (CH 20—58, 5} |

This invention relaaes to metal-framed double-panelled
closures and, in particular, to heat-insulated metal-
framed double-panslied closures, such as windows, doors
~and the like. .

One object of this invention is to provide a heat-in-
sulated metal-framed double-panelled closure, such as a
door, window sash and similar panels havmn metal ex-
ternal and internal closure frame members adapted fo be
rolled from sheet metal or extruded at low cost, and held
In assembly by an insulating member in the form of a
strip of resilient material having a cross-sectional shape
which clamps the closure frames tightly into engagement
with the panels yet which positively prevents conduction

of heat aleng any metallic path between the external
and infernal closu*e frames.

Another object is to provide a heat-insulated metal-
framed double-panelled closure of the foregoing char-
acter wherein the insulating strip is of approximately T-
shaped croszs-section with a transverse portion disposed
approximately perpendicular to the planes of the panels
and a wedging rib disposed approxXimately perpendicular
to the transverse po-mon the opposite ends of the trans-
Verse portmn being seated in channels formed in the
oufer and inner closure frame members and the wedging
ribs resiliently urging the outer portions of the closure
frame members apart from one anocther so as to com-
press the inner portions tightly against the window pane
unit while ﬂe:ﬁs:mmr around the transverse portion as a ful-
Cruml.

Another cobject is to provide a heat- msulated metal-
framed double-panelled closure ¢of the foregoing char-
acter wherein the external and internal closure frame
members, in addition to possessing channels in which
the opposite ends of the transverse portions of the in-
sulating strip are seated, also have flanges along their
outer edges disposed in approximately spaced parallal
relatloﬂshlp and closer to one another than the remain-
ing portions of the closure frame members in such a
manner as to be engaged by the wedging rib of the in-
sulatmg strip and urged away from one another by the
restiience of the wedging rib.

Another object is to provide a modification of the
foregoing heat-insulating metal-framed double-panelled
closure wherein the chanqel portions of the external and

internal closure frame members extend substantia ally

from an inner flange forming the bottom of the trough
which receives the panel edges to the outer edge of the
ciosure frame, and wherein the insulating strip has a

correspondingly enlarged cross-section and a correspond-

ingly-reduced rib, with the result that the insulating strip
has the approximate shape of an elongated bar of re-
silient insulating material with outer and inner channsls

respectively receiving the outer and inner flanges of the
external and internal closure frame members.
Another object is to provide a modified heat- msulatmﬂ

metal-framed double-panelied closure, as set forth in the -

ob]ect immediately prec....dmg, wherem the insulating strip
in its relaxed condition is apprommately of truncated

sector-shaped cross-section causing the side portions of
the external and internal sash rails to converge inwardly
toward one another so that when the insulating strip is
forcibly deformed into approximately rectangular cross-
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external and internal closure frame members, the inner
edge portions thereof move apart from one another so as
to permit insertion of the panel unit into-the trough thus
formed, whereupon release of such pressure causes the
resilient insulating strip to seek to resume its original
shape and thereby cause the inner edges of the side por-
tions of the external and internal closure frame mem-
bers to ’Lightly grip the external and internal sides of the
panel units in substantially weather-tight engagement.

Other objects and advantages of the invention will
become apparent - during the course of the following de-

- scriptzon of the accompanying drawings, wherein:
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section by pressure upon the outer corner edges of the

FIGURE 1 is a fragmentary perspective view of a cor-
ner portion of a heat-insulated metal-gramed double-
panelled closure according to one form of the invention,
with the panel unit clamped in position between the ex-
ternal and internal closure frame members by the ElCtIOI]-
of the resilient insulating strip;

FIGURE 2 is a cross-section taken near the left-hand
end of FIGURE 1;

FIGURE 3 is a dlagramm itic view in cross-section
similar to FIGURE 2 but showing the relative position
of the parts at an intermediate stage during assembly
with the external and internal closure. frame members
forced apart from one another in order to admit the
panel unit;

FIGURE 4 is a perspectwe view of the lower portion
of a modified heat-insulated metal-framed double-
panelled closure employing a modified resilient insulat-
ing strip of approximately rectangular cross-section when
assembled but of truncated sec..or—shaped Cross- seotmn
when disassembled and relaxed; |

FIGURE 5 is a cross-section throwh a portion of the
ciosure frame of FIGURE 4 in relaxed condltmn with
the panel unit removed; :

FIGURE 6 is a dlagrammatlc view in cross-section
similar to the left-hand end of the perspective view of
FIGURE 4, but showing the relative positions of the
parts at an intermediate stage during assembly with the
external and internal closure frame members forced apart
from one another in order to admit the panel unit;

FIGURE 7 is a cross-sectional view of a modlﬁcatlon
of the insulating strip of FIGURE 5 h:wmg a fulcru
core extending therethrough; =

FIGURE 8 is a cross-section through a portion of the

‘closure frame of FIGURES 1, 2 and 3 in relaxed con-
dition with the panel unit removed;

FIGURE 9 is a view similar to FIGURE 8, but show-
ing a modification in which the wedging portion of the

1msulating strip is made scparate from the connectmn

portion thereof; and

FIGURE 10 is a cross-section similar to I IGURE 9
but showing the relative positions of the parts 'Wlth a
closure panel inserted therein.

Referring to the drawings in detail, FIGURES 1 to 3
inciusive show a corner portion of a heat-insulated metal-
framed ‘double-panelled closure, generally designated
10, according to one form of the invention as consisting
generally of a closure frame or molding assembly 12 hav-

. Ing external and internal closure frame units 14 and 16
'respuctwely composed of external and.internal closure -

frame members 18 and 2§ respectwely separated from
one another by heat—msulatmg strips 22 of resilient ma-
terial. The closure frame 12 is adapted to tightly grip a

. double-panelled closure unit 24 which is sealed by a chan- |
‘nel-shaped sealing member or layer 24 of bent non-metal-

lic sheet 1nsulat1'1g material, such as sheet plastic ma-
tertal, or a layer of suitable sealing and msula‘mng 1119-[
terial applied thereto. |

- Referring to the urawmgs in detall the doublu-—panalled

closme unit 24 may be a double patne door unit or any
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one of a number of double-pane window units available

commercially on the market under various trade names,
the form shown being illustrative and not limiting. The
particular double-panelled closure unit 24 consists of ex-
ternal and internal panels 3¢ and 32 respectively facmg
respectively the exterior and interior of the building 1n

which the closure is located. The panels 3¢ and 32 may

be of glass or cother suitable transparent or translucent
material or may be opaque if light transmission 1s not de-
sired, and are spaced apart from one another by a tubular
desiccant holder, generally designated 34, of hoilow ap-
proximately rectangular cross-section.

The desiccant holder 34, as its name suggests, is
adapted to hold a desiccant for removal of any moisture
from: the space 36 between the panels 3® and 32. For
that purpose, the desiccant holder 34 is so constructed as
to permit circulation of air between the interpanel space
36 and the desiccant chamber 38, such as by loosely over-
lapping the side walls of the desiccant holder 34, as shown
in the drawings. Alfernatively, the inner wall of the
desiccant holder 34 may be perforated at intervals to
facilitate such circulation of air for rumeval of moisture
therefrom.

The sealing member 26, as prewously stated, may con-
sist of a strip of non-metallic sheet insulating material,
stich as sheet plastic, bent into channel-shaped form or,
in the alternative, may consist of a layer of suitable insu-
lating sealing material, such as plastic or asphaltic ma-
terial extending between the exposed surfaces of the
panels 30 and 32 around their outer edges and across the
gap between them occupied by the desiccant holder 38.
In either case, the assembly 24 forms an air-tight and
moisture-tight sealed assembly in which the interpanel
space or air chamber 36 is maintained dry by the desic-
cant in the desiccant chamber 38.

The external and internal closure frame members 18
and 29 of the external and internal closure frames 14 and
16 of the closure frame assembly 12 are of similar but
opposiiely-facing construction and cross-section, hence
a single description will suffice for both. Each closure
frame member 18 or 206 consists of a base portion 40
(FIGURE 2) having spaced inner and outer flanges 42
and 44 respectively defining a rabbet 46 forming a closure
panel edge seat mto which the closure unit 24 fits and
an inner channel 48. The outer flange 44 is provided
at 1ts edge with an outwardly-bent extension 5¢ disposed
in spaced parallel relationship with the base portion 490.
The 1nnter and outer fianges 42 and 44 have inturned edges
52 and 54 respectively directed toward one another at
acute angles to their respective flanges 42 and 44 in the
direction of the base portion 490, |

The ‘base portion 49 has an inner portlon 56 adapted
to engage the closure panel unit 24, an intermediate por-
tion 58, and an outer portion 606 which enter into the as-
sembly operation discussed below. The inner and outer
flanges 42 and 44 are substantially perpendicular to the
base portion 48 of the closure frame members 18 or 26,
‘whereas the flange extension 50 is perpendicular to the
guter flange 44 and substantially parallel to the base por-
tion 40. The closure frame members 18 and 20 of FIG-
URES 1 to 3 inclusive are preferably formed by the ex-
trusion of a suitable metal, such as aluminum or alumi-
num alloy, or they may be formed by rolling operations
upon sheet metal ribbon or strip stock, in a manner
analogous to that used in the formation of the modifica-
tion of FIGURES 4, 5 and 6 described below. The proc-
esses of making the closure frame members 18 and 20
are beyond the scope of the present invention.

The heat-insulating member or strip 22, as previously
stated, 1s of approximately T-shaped cross-section (FIG-
URE 2) with a transverse connecting portion 62 having

a slight central inner ridge or bulge 64 on the opposite

side of the transverse connecting portion 62 from the
wedging rib or portion €6. The opposite sides 68 of the
transverse portion 62 of the strip 22 comprise enlarged
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ribs engaged on their inner sides by the inntume-d”"edges_ .

52 and 54 of the flanges 42 and 44 with a clinching,
locking or gripping action. The wedging rib or portion
66 forming the outer portion of the insulating member .
22 projects outwardly from and substanually perpendlc-
ular tc the transverse portion 62 and is separated from
it by a neck portion 7¢ of reduced width. The wedging
rib 68 is preferably of generally circular cross-section and
may be torn oif or severed at the neck portion 70 for re-
placement by a wider wedging rib 66 where needed (FIG-
URES 9 and 10).

The heat-insulated mamber or strip 22 is preferably
formed of elastic deformable material, such as natural or
synthetic rubber or resilient synthetic plastic. The wedg-
ing rib 66 which projects outwardly from the transverse
portion &2 is of such width or cross diameter as to be
in a state of compression between the flange extensions
5¢ when the inner portions 59 of the base portion 40 are
in tight clamping and sealing engagement with the closure
panel unit 24. As a consequence, the cross diameter of
the outwardly-projecting longitudinal rib 22 may differ
for closure panel units 24 of different thicknesses in order
fo effect such a tight sealing engagement. The meeting
edges 72 (FIGURE 1) of the outer and inner closure
frame members I8 and 28 are mitered or cut at approxi-
mately 45 degree angles to meet one another at the cor-
ners of the closure frame 12. The oppositely-facing rab-
bets 46 collectively form a trough 74 which receives the
closure panel unit 24, as described below.

In the operation of assembling the heat-insulated metal-
framed double-panelled building closure 10, assuming the
outer and inner closure frame members 18 and 20 of the
outer and inner closure frames 14 and 16 to be cut to
the proper length for the size of closure 10 desired, and
also assuming that the insulating members 22 are cut into
similar suitable lengths, the insulating members are in-
serted between the outer and inner closure frame mem-
bers 18 and 20 by sliding their enlarged sides 68 longi-
tudinally mto the channels 48 between the inner and outer
Hanges 42 and 44. The inturned edges 52 and 54 en-
gage the enlarged sides 68 and consequently hold the

outer and inner closure frame members 18 and 20 in as-

sembly. At the same time, the outwardly-projecting rib
poriion 6% slides through and along the space between
the parallel extensions 59 of the outer flanges 44, urging
them apart and consequently urging the base portion 40
of the closure frame members 18 and 20 into inwardly-.
converging non-parallel relationship in the relaxed condi-
tion thereof before the closure panel umt 24 is installed
(FIGURE 8).

The assembly thus formed of the outer and inner clo-
sure frame members 18 and 20 and insulating strip 22
is then placed in the gap G of jaws J and I’ of a suitable
vise or other compressing appliance V (FIGURE 3), with
the jaws J and I’ engaging the outer portions 69 of the
bases 4@ of the outer and inner closure frame members
18 and 2. The jaws J and J’ are caused to move rela-

tively toward one another so as to narrow the gap G,

thereby causing the bases 40 to move into diverging non-
parallel relationship (FIGURE 3) arcund the ceniral
connecting portion 62 of the insulating member 22 as a

fulcrum, flexing the outer sides 68 relatively thereto and -
laterally cempressing the rib 66 between the flange ex- -
tensions 58. The parts by this procedure have now as-- -

sumed the relative positions shown in FIGURE 3 with
a divergent channel 74 formed between the rabbets 48.
Meanwhﬂe two other assemblies of external and in-
ternal closure frame members 18 and 28 and heat-insulat- -
ing strips 22 have been placed at the mitered opposite -
ends 72 (FIGURE 1) of the previously-assembled closuore
frame members 18 and 28 and insulating member 22 and

secured thereto in spaced relationship, thereby forming -

thres sides of the closure frame or molding assembly 12
with the fourth side open for insertion of the closure panel
unit 24. The three assemblies are then spaced apart in
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the manner described above to provide divergent chan-
nels 74 in each, whereupon the closure panel unit 24 is
slid into place in the divergent channels 74 thus formed,
with the corners of the sealing member 26 entering the
rabbets 46 of the outer and inner closure frame members
18 and 20 and coming to rest against the inner flanges 42
thereof,

The operator then moves the jaws J and J’ of the vises
V outwardly relatively to one another so as to widen the
gaps G between them. Thereupon the resilience of the
compressed outer rib portion or side 68 of each resilient
heat-insulating _
extensions 5% apart from one another around the central
strip portion 64 as a fulcrum, causing the transverse con-
necting portion 62 of each insulating member 22 to
straighten out (FIGURE 2) and the inner base portions
36 to enter into snug clamping engagement with the sides
of the sealing member or layer 26 of the closure panel
unit 24. | |

The fourth or remaining side of the closure frame 12 is
then inserted in the gap between the ends of the spaced
closure frame members 18 and 29, compieting the assem-
bly in a similar manner while the remaining closure frame
members 18 and 20 are spread apart in the above-de-
scribed manner, as by the use of a clamping device having
an action similar to that of the vise V.

3,114,179
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Each heat-insulating strip 92 is in the form of an elon-
gated bar of elastic deformable material, such as natural
or synthetic rubber or compounds thereof, or suitable

- synthetic plastic with rubber-like properties. The strip

10

1ember 22 pushes the adjacent flange

92 is in general also of approximately T-shaped or more -
specifically of truncated sector-shaped cross-section in its
relaxed condition (FIGURE 5) with arcuate outer and
inner surfaces 114 and 116 and flat converging side sur-

- faces 118. The convex outer side 114 has a pair of

grooves 120 therein spaced laterally apart from one an-
other and also spaced away from the opposite sides of the ;
strip 92 by substantially the same distance. as the flange
extension 16¢ so as to snugly receive the latter. The con-

- cave inner side 116 of the strip 92 has a central groove 122

1a

therein of approximately triangular cross-section with an
entrance slot of restricted width, and this groove 122 re-
ceives the two inner flange extensions 106 of the closure
frame members 88 and 90. The outer grooves 120 and

- the inner groove 122 produce, in effect, enlarged ends 124

20

25

The modified heat-insulated metal-framed double-

panelied closure, generally designated 8¢ (shown in FIG-
URES 4, 5 and 6 consists generally of a closure frame or
molding assembly 82 having external and internal closure
units 84 and 86 respectively composed of external and in-
ternal closure frame members 88 and 98 separated from
one another by resilient heat-insulating strips 92 of elas-
tic deformable material. The closure frame 82 is adapted
to tightly grip a double-panelled closure unit 94 sealed by
a channel-shaped sealing member or layer 26 of bent
non-metallic sheet insulating material, such as sheet plas-
tic material, or a layer of suitable sealing and insulating
material applied thereto.

The double-panelled closure”unit. 94 1s similar 111 con-

struction to the double-pane closure unit 24, hence simi-

lar parts are designated with the same reference numer-
als. The external and internal closure panels 3¢ and 32
are shown in FIGURES 4 and 6 to be slightly thinner than
the closure panels 38 and 32 of FIGURE 2 merely to be
able to show the range of adaptation of the invention
‘The external and internal closure frame members 88
and %0 are shown in FIGURES 4 to 6 as constituting
rolled sections formed from sheet metal rather than the
extruded sections constituting the closure frame
1€ and 20 of FIGURES 1, 2 and 3. The rolling of such
sections as the closure frame members 88 and 99 presents
no problem to those skilled in the sheet metal rolling art
and is carried out upon conventional rolling machines
and processes, both of which are beyond the scope of the
present invention. Fach of the closure frame members

68 and 9§ consists of an exposed base portion 96 having

a perpendicular flange 98 at its outer edge terminating in
a parallel flange extension 166. FEach closure frame
member §8 or 9¢ also has a reversely-bent portion 142
- extending from the inner edge of the base portion 9§

parallel thereto for approximately one-half of jts width

at which point it is provided with a perpendicular flange
104 disposed in spaced parallel relattonship to the per-
pendicular flange 98 and similarly having a parallel flange
extension 106 extending toward the flange extension 1¢¢
(FIGURE 5). 1In this manner, each of the closure frame

embers

. merals are therefore used.

30

cn the insulating strip 92,

of approximately rectangular cross-section (FIGURE 5)
The modified insulating strip, generally designated 13{},-
shown in FIGURE 7 is similar to the insulating strip 92
of FIGURE 35, except that a cable-like fulcrum member

or core 132 of approximately circular cross-section and

of harder elastic deformable material hence of higher
durometer test than the remainder of the strip is bonded
thereto near the center thereof. Similar reference nu-
In the operation of assembling the modification 8¢ of
FIGURES 4, 5 and 6 or using the modified insulating
strip 130, the outer and inner closure frame members
88 and 9@ are assembled with the insulatin g strip 92 or
139 by sliding these endwise relatively to one another
with the flange extensions 100 and 106 sliding lengthwise
along their respective grooves 12¢ and 122 and with the
strip end portions 124 sliding along their respective chan-
nels 1¢8. When this subassembly has been completed as

- shown in FIGURE 35, the closure frame 82 is completed
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members 88 and 9% is provided with an outer channel 108

for receiving the opposite sides of the insulating strip 92
and 1s also provided with a rabbet 118. The correspond-
ing but oppositely-facing rabbets 11§ in the closure frame
members 88 and 90 collectively form a trough 112
adapted to receive the double-panelled closure unit ©4, as

described below in connection with the operation of the
assembling of the invention.

70

75

fourth side open. |

on three sides as described above in connection with the
arrangement 10 of FIGURES 1, 2 and 3, leaving the
The operator then spreads the inner edges of the op-
posite closure frame members 88 and 80 of each of the
three sides of the incomplete closure frame 82 apart-from
one another, such as by the use of a vise V similar to

-that shown in FIGURE 3 and with its jaws J and J” simi-
larly applied near
- This action causes

the outer corner edges (FIGURE 6).
the cross-section of the insulating strip
9Z or 138 to be deformed from truncated sector-shaped
cross-section (FIGURES 5 and 7) to approximately rec~
tangular cross-section (FIGURE 6) at the same time
widening the central inner groove 122 of the insulating
strip 92 or 130. . - |
With the trough 112 opened up in this manner so that
the opposite base portions 9§ of the closure frame mem-
bers 88 and 90 become divergent (FIGURE 6) instead

of convergent (FIGURE 5), the double-panelled closure

unit 94 is slid into place in the three troughs 1%2. The
fourth side of the closure frame 82 is then slid into place,
completing the closure frame 82 in a manper similar to
that described above in connection with the operation of
the insulated double-panelled closure 16 of rfGURE 1.
Ihe outer and inner closure frame members 88 and 90 of
the closure frame 82 are then released by the vise V or
other spreading device, whereupon the resilience of the

- Insulating strips 92 or 13¢ forces the reversely-bent por-

tions 102 of the closure frame members 88 and 9¢ into

tightly gripping contact with the sealing member or layer

26 of the closure unit 94 (FIGURE 4). o
When the core-equipped insulating strip 13¢ of FIG-

"URE 7 is used, the operation is similar to that described
- above, except that the core 132 acts as a fulerum around =

which flexing takes place, as described above.
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struction provides a mntmlled flexing action of improved
uniformity.
What I claim is: o
1. A heat-insulated metal frame structure for receiving
closure panels and the like comprising elongated external
and internal metal closure frame components having
base portions with facing surfaces dlsposed in laterally-

spaced relationship and having outer and inner edges, said

base portion of each frame component having an inner
flange spaced away from the inner edge and providing a
closure panel edge seat thereon, said base portion of each
frame component also having an outer flange spaced apart
from the inner flange and defining with said inner flange
a channel bounded by said base portion and said flanges,
said flanges of said external and internal frame com-

10

i5

ponents extending toward one another from their respec-

tive base portions and terminating in laterally spaced re-
lationship to one another, a wedging heat-insulating strip
device of approximately T-shaped cross-section and of
elastic deformable heat-insulating material mounted adja-
cent said closure panel edge seats and disposed between
and interconnecting said frame components, said strip
device having a laterally-extending connecting portion
with opposite sides seated in said channels and a wedging
portion projecting outwardly between said frame com-

ponents toward said outer edge and of suificient thick-

ness to dispose said base portions thereof in inwardly-
converging relationship relatively to one another in the
relaxed condition thereof before installation of a closure
panel therein, and means for securing said connecting por-
tion sides in said channels, said heat-insulated structure
being responsive to the insertion of a closure panel in the
closure panel edge seats of said closure frame components
for urging said base portions toward parallelism with one
another while deforming said wedging portions.

2. A heat-insulated metal-framed closure, according to
claim 1, wherein said outer flanges have flange extensions
projecting from the edges thereof substantially parallel
to their respective base portions and wherein said wedg-
ing portion of said heat-insulating strip device restliently
engages and urges apart said flange extensions.

- 3. A heat-insulated metal-framed closure, according to
claim 1, wherein said securing means includes retaining
projections extending toward one ancther from the inner
‘and outer fianges of each closure frame component inio
engagement with said connecting portion ends.

4. A heat-insnlated metal-framed closure, according to

20

25

30
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claim 1, wherein said inner flanges cof said external and
internal closure frame components and said mnnecting
portion cooperatively form a panel edge receiving trough
including said panel edge seat.

5. A heat-insulated metal-framed closure, according to
claim 3, wherein the inner side of said connecting portion.
intermediate the ends thereof has groove means therein
receiving the retaining projections of said inner flanges.

6. A heat-insulated metal-framed closure, according to
claim 1, wherein said outer flanges have flange extensions
extending outwardly therefrom substantially parallel to
their respective base portions and wherein said wedging
portion of said heat-insulating strip device re-sﬂlently en-
gages said flange extensions. |

7. A heat-insulated metal-framed closure, aﬁcordmg to.
claim 1, wherein said- heat-insulating strip device in its
relaxed condition is of approximately truncated sector-
shaped cross-section.

8. A beat-insulated metal- framed closure, accordmg to_’ :
claim 7, wherein said heat-insulating strip in the inner side
of the connecting portion thereof has a groove therein and
wherein inner flanges have flange extensions projecting
outwardly into said groove. |

8. A heat-insulated metal-framed closure, accardmg to
ciaim 1, wherein said heat-insulating strip is provided with .
an elongated core of approximately circular cross-sec-
tion extending langltudmally therethmugh and cnnnected
thereto,

10. A heat-insulated metal-framed closure according to
claim 9, wherein said core is of elastic deformable ma-

terial of greater hardness than the material of the Te-
mainder of said strip.
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