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PMETHOD AND APPARATUS FOR FORMING A
THERMAL BREAK BETWEEN TWC ELONGATE
ELEMENTS OF A METAL FRAME" .

This invention relates to methods and apparatus
for forming é thermal break between two elongate elements
of a metal frame such as a metal window of door frame.

Metal extrusions,.particularly aluﬁinium
extrusionsz, are widely used in the consﬁrgction of door and/
or window frames, because of the advantages'afforded by
the strength, ease of maintenance etc., of the finished
construction. However, the thermal properties of the
metal tend to result in the formation of condensation

when one part of the frame is subjected to lower

temperatures than are experienced by another part of

the frame, .&. by the side of a door frame exposed

o

- 'to the exterior of a building which tends to be colder

than the inner side expcsed to the building interior.
To combat this, a thermal break is provided between the two
pawrts of the frame, being in the form of a layer of

thermal barrier material, usually a rigid resin,
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which connects the two parts of'the'fraﬁe so that fhere

is no direct metal-to-metal contact between them, |
'One widely used method of constfucﬁing a thérmalr

break is illustrated in Figures 1 and 2 of the =~ = .

accompanying drawings, and involves thé'use of a

one-piece aluminium extrusion which comprises the

outer element 1 of the fraﬁe and the inner element

2 of the frame, the elements ! and 2 having respective

confronting surfaces 3 and 4 which are spaced apart

by a thin web 5 which at this stage connects the elements

1 and 2. . In other words, there is formed between the
elements 1 and 2 a shaped channel of which the walls
are defined by the confrontlng surfacec 3 and 4, and
the web 5. The shaped channel is then filled Hlth
a resin materizl, and when this has cuf%d and uhus
rigidif ed, the baee of the channel constituted by

the web 5 is removed by a- machlnlng operatlon to

leave the construction shown in Figure 2 where the

- resin me erial 6 conctitutes the sole connecticn vetween

the parts 1 and 2, Conveniently the surfazces 3 and

4 are undercut a§ showq at 7, %o prévide a secure

connection between the ;esin mater%al 6 and the elements

1 and 2. . - .": .
Althbugh the method describéd‘above is suitable

to produce a construction such as that shown in Figure



P 4

10

15

20

25

- L 0053642
—3- | : f ~

2, there is a need for a box-like construction such’

as that shown in Figure 3 of the accompanying drawings,

- where the elements 1 and 2 are connectved by a thermal

break comprising two parallel strips of resin 6 and 6A,
disposed in opposite side walls of a box-like section.
Frequently this box-like construction is required in

lengths of up to 5 metres, 2nd it will be readily

appreciated therefore that if the method described with

" reference to Figures 1 and 2 is applied to the box-like

constfuction; the appearance of the construction
after the formation of the thermal breaks 6 and 6A

would be as is shown in Figure'4rof the accompanying

drawings, requiring a difficult.if not impossible

machining operation to remove the unwanted webs 5
and 5A inside the box section. ¢
The object of the present invention is to provide

a method of forming'a thermal break which does not

. require the subsequent removal of unwanted metal webs,

~and apparatus for performing this method, which is

therefore particularly suitable for the production

-of the box-like éonstruction‘shown in Figure 3 of the

accompanying drawings. .

According to one aspect cf the present invention,

" there is provided a method of forming a thermal break

between two elongate elements of a metal frame,
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comprising the steps of assembling said two elements

so that two parallel, laterally spaced elongate surfaces
on one ef theelements respectively confront two
corresponding parallel, iatefally spaced eiongate
eurfaces.on the other element to define therebetween two
pafallel elongate gaps of predetermined dimensions, the

assembled elements forming a box-section elongate member

with said elongate gaps disposed in opposite elengate

" side walls thereof; closing off one open elongate side

of each of the gaps to form a respective elongate mould

cavity by disposing within the box-section member a pair of

elongate shoes which are each aligned with the inner

open elongate side of a respective one of said elongate

gaps, and moving the shoes simultaneously apart in an

a

outward lateral direction thereﬁy to press each shoe into

engagement with said elements adjacent the respective

.
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gap to form said respective mould cavity; filling the

mould cavities thus formed with a thermal barrier material;

‘to join the parallel elongate surfaces rigidly together with

S e e e— -

Vi - e

thermal barrier material between them and disengaging said
shoes from said elements by moving the shoes relatively
laterally towards each other before withdrawing them froﬁ
the box-section member.

For convenience, before their insertion in the
5;;—;;;£;;; member, the ques are preferably mounted on
opposite exterigr sides of an elongate tube, the tube
being gipansible, in'a single 1ateralvairection such that
when the tube and thg shoes’are disposed within the box-
section member with the shoes aligned with said gaps as
gforesgid, laterél expansion of the tube in said single

lateral direction presses the shoes against said elements

to close off said inner open sides of the.gaps, lateral
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contraction of the tube oerv1ng to dlseng age said shoes

-
.

from bdld elemcnts.
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The expansion of the tube and its céntractién
may be accomplished in any suitable manner, for example.
using pneumatic or hydraulic pressure operated means;
for example, an elongate flexible bag may be disposed

inside the ftube, means being provided for varying the

pressure inside the bag as required.

An embodlmvht of the invention will now ve
described, by way of example, with reference to the
accompanying drawirgs, of which: -

Figures 1 and 2 show various stages in the
cons+ructﬂon of a +hermal bre@k accordlng to a known
method, as GeSL ibed nerelnabove,

Figure 3 shous a cross—sectional féew of a2
typicél box-section member incorﬁorating 2 thermal .
break; :

Figure 4 shows anintermediate stage in the

- construction of a box-section member such as that

shown in Figure 3, using a similar method to that
usedrin Figures 1 and 2;

"Figure 5 shows an embodiment of apparatus
according tc the inyention av an interiediafé'stage
during thé construction of a box-section member
incorﬁorating a-thermal break such as that shown iﬁ
Figurc 33

Figurc 6 shows a perspective view of the
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expansibie tube and pressure bag-usad in the apparatus shown
... Figure 7 of the drawings shows an alterﬁative
construction of expansible tubej LT
Figure 8'of the accompanying drawings shows a
modified pair of sections to be askembled with the thermal

break therebetween; and

’

Figure 9 is a "Blown-up" viéw of part of one of
tﬁé sections shown in Figure 8. ' ‘

It should'be noted that throughout the Figures
of the drawingé, like parts are indicated by like
reference numerals, for easy. iﬁeﬁtification.

R The known method of forming a - thermal break
;éohprising a éingle_étrip of resin-maﬁerial,'as shown
“in Figures 1 and 2, has élréady been desceribed herein,
as well as the difficulties in adapting this method
in producing a thermai break in a box-section member
.requifing two closely spa;ed parallel strips of

resin material, as shown in Figure 3.

Considering Figures 5 and 6, according to a

Y

preferred embodimeﬁt of #hé present invention, an
elongate box-section memﬁer is formed by assembling

two independent metal extrusions, here shown as.
‘elements 1 and 2, alongside one another, with respeciive
pairs of confronting surfaces 3,4 and 3A,4A defining

respective elongate gaps between the elements 1 and
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2, the gaps being 1ocateﬁ in the side walls of the box-section

'member. Edch surface 3, 3A, U4 and YA is preferably undercut as before

as shown at 7. An expensible tube 8 is inserted between the ‘elements 1

and 2, so that respective shaped shoes 9 and 10 carried

on opposite sides of fhe tube 8 are aligned wWith ‘the

inner open sides of the gaps between the pairs of

surfaces 5,4 and 3A,4A. :- S
The tube is constructed from tworelongate channel

members 11 and 12, which are nested'togefher in the

manner illustrated in Figures 5 and 6, to form the

tube which is open at both ends, and which is

expansible in one lateral direction only by relative

lateral sliding-movement of channel member 11 in%o

and out of chanurel member 1é; The shoes 9,10 are

ﬁounted on the sides o?thﬁtube formed by £he baqe

walls of the resppctlve channel members 12 and 11

It will be seen that with this construction of the tube

8, the.exterior dimension of the tube in a lateral

direction perpeandicular to the direction of the

2.

relztive sliding movement between the channel nembers

~
<

11 and 12 remeins substantially constant during
- expansion and contraction ofthetube, so that the
tube 8 can be used to maintain the desired gap width

+ is inserted within the box-section me ber.

}..h

once
Once the tube is inserted in the box—section

j.member with the shoes aligned as.illustratedrih

Figure 5. thé tube.is ka néed 1n a manner describecd

)

in detail below, %o press the shoes into engagement
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with the elements 1 and 2 adjacent the inner sides

" of the respective gaps, so that each shoe closes off

one side of the respective gap, and converts it into

a mould cavity into whicﬁ the thermal barrier resin
material can be injected. Because the resin is

introduced into the mould cavities as a fluid (i.e. in
uncured condition), the elements 1, 2 are first arranged so
that one of the mould cavities is_uppermost, and the resin
is poured into this mould cavity. Aftér'a few minutes,
when the resin has hardened sufficiently, the elements 1,2
are turned over so that the other mould cavity can be
filled with resin also. The resin 6, 6A in each mould

cavity is allowed to set i.e. cure, after which the

.shoes are retracted from the elements, 1, 2 by

contraction of the tube 8, after which the tube 8
and the shoes 9, lO'are removed from the now completed
box-section.

Preferablyathe surfaces 13 of the shoes 9,
10 which engage the elements 1 and 2 and which
constitute the respective mould cavities are hollow,
each surface having a flat base with very shallow
inclined side walls rising therefrom: The surfaces
of the elements 1 and 2 which the inclined side walls
engage are correspondingly under-cut to faeilitate =
the correct relative locations of the elements 1 and 2

during f£illing and curing of the resin 6, 6A
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within the mould cavities. = ~ . To iaciiitate the
ready removal of the shoes 9,i0 from the cured resin
matérial, the surfaces 13 are prefsraély "non-stick",
being for example tfeated with a coating of PIFE or

silicone.

The relative movemeht'broduceﬂ between the shoes

.9 and 10 during their engagerment with and disengagement

from the eléments 1 and 2 during_the ﬁethod described
above, can be achieved in any suitable way. In the
embodiment illustrated in Figurés 5 and 6, where the
shoes a2re mounted on the expansible tube, expansion and
contraction of the tube may be.ferformed by for

example a mechanical linkége, or a series of opposed
irclirned planes, 6r, as in the illustrdied embodiment,
using hydraulic or'pneumatic pressure operated means,
preferably the_lattef. In the illustrated emboﬁiﬁent,

1

Qs
U

an elongate pressure bazg 14, having a ciosed en

.and a valve 16 located in its opposite end is disposed

within the tube 8. The pressure inside the bag is

suitably varied to produce the desired contraction

and expansion of the tube 8, whether using positive

or negative air pressure inside the bag %o produce

-expansior of the tube.

12
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Figure 7 shows an alternative expansible
tube construction in which the shoes 9, 10 are formed

integrally with the channel members 11 and 12 respectively.

Also the inner sides of the bases cf the channel members-

are formed with part eylindricalAseats 17, 18 to
support the elongate pressure bég (not shown).

’The elements are Qtﬁerwise substantially'the
same as the elements Dreviously descfibed. The method of
use of the expan51ble tube is 11kew1°e 51m11ar to the
method used for the tube descrlbed earlier except that
since the shoes 9, lO are formed integrally with the
channels, the tube as a.whole is inserted in and
eitracted from the secti ons b01n0 assembled.

Pigure 8 of thc draw1ng shows an alternat

'.Ju

ve
palr of sections to be assenbled with a tnermul break
between the sectwons. . The sections are generally

similar to the elenenus 1 and 2 previously desc“lbea

and llke parts have been allotted the same reference

- numerals. As previously described, the .sections have

confronting surfaces 3, 4 and 3A, UA defining

'1_ respectively the elongate gaps between the elements

1 and 2 to be filled with a resin to.bond the two

'elements together whilst providing a thermal bresk

benw er; the elements. The expansible tube 8 to be

inserted between the elements is intended to be a close
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sliding fit between the elements and the wall of the..
element 1 between the surfaces 4 is formed on the:
innér side thereof with raised iands 1A immediately_
adjacent the surfaces (see Figure 9) aga:nst wblch the’
outer ends of the 1ntegral uh0°s on the channel members
11, 12 engage whilst holdlng the elements 1 and 2 for
the filling of the gaps 4, MA. As best seen in the "
enlarged view 9A of the drawings, the land 1A merges

with the rest of the wall of the section through a

shallow inclined ramp. When the resin in the gaps

4, LA has set and it is desired to remove the expansible

tube and shoes, the inflatable bap is de-flated and

.~ %the scctions 11, 12 of the tube are pressed towards

15

20

each other. Once the outeg ends ol the tube are thus
retracted from the lands 1A the tube shoudld then be
sufficiently loose bétween the sections 1 and 2 to be
readily eftractedt Tﬁe provision of the lands enables
the tube to be loésened between the sections even thougnh
the sections may be have been drawn towards each other
slightly~by the setfing of the resin in the gaps 4, LA
which may contract s1ight1§ on.sefting. The provision
of the ramps-leading up the lands a551sts in guiding the
corners of the expandible tupe into engagement with the

lands immediately adjacent the surfaces U, UA when the

. tubce is expanded to hold the sections for filling of

the gaps. The arrangement is otherwise similar to that

previously described.
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CLAIMS:

1. A method of forming a thermal break between

two elongate elements of a metal frame, comprising the

steps of assembling said two elements so that two
parallel, laferally spaced elongate sﬁrfaceé on one of

the elements respectively confront two corresponding
parallel, laterally spaced elongate surfaces on the other
element to define therebetween two parallel eléngate gaps
the assembled elements forming a box-section elongate
member with'éaid elongate gaps disposed in oppésite

eléngate side walls thereof; closing cff one open

elongate side of each of the gaps to form a respective

jelongate mould cavity by disposing within the box-section

member a pair of elongate shoes which are each aligned
with the inner open elongate side of a respective

one of said elongate gaps, and moving the shoes
simultaneously apart in an outward lateral direction
thereby to press each shoe into engagement with said
elements adjacent the respective gap to form said
respective mould cavity with a predetermined gap width
between said parallel elongate surfates filling the mould
cavities thus formed with a thermal_baréier méterial;

to join the parallel elongate surfaces rigidly together

with the thermal barrier material between them;
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and disengaging said shoes from said elements by moving
the shoes relatively laterally towards each
other before withdrawing them from the box-—

section member.

2. A method as claimed in claim 1, in which
said shoes are moved laterally relative to each other as

aforesaid by pneumatic or hydraulic pressure.

3. A method as claimed in claim 1, in which
before their insertion in said box-section member, the
shoes are mounted on opposite exterior sides of an

elongate tube, the tube being expansible in a single

'rlateral direction such that when the tube anq the shoes

are disposed within the box-section member with the shoes
aligned with said gaps as aforesaid, lateral expansion
of the tube in said single lateral direction presses
the shoes against said elements to close off said
inner open sides of the gaps, lateral contraction of
the tube serving to disengage said shoes from said
elements. |

4. A method as claimed in claim 3, in which
the tube is expanded and contracted as aforesaid by
corresponding variation of the internal pressure of

an elongate bag disposed in the tube.
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5. A method as claimed in élaim 3 or claim.4,
in which the spacing of each pair of confronting
‘surfaces is maintained during the filling -of the mould
‘égvities with said thermal barrier material, and du?ing

'5 " the subsequent curing thereof, by the lateral external
dimension of the tube which is maintained constant in a
lateral direction perpendicular to said single iateral'
direction and by complementary concave and convex
surfaces provided respectively on each shoe and on said

10 two elements which are matingly engaged with the shoes

are pressed- against said elements upon expansion of the

tube.

6. A methéd as claimed in any of the
15 ,éreceding claims wherein the thermal barrier matefial is a
curable material, the gaps are filled with the material
in the uncured condition and ;he*material is allowed to cure

prior to disengagement and withdrawal of the shoes.

20 7. Apparatus for forming a thermal break
. between two elongaté elements of a metal frame having
two parallel elongate surfaces one one elément confronting
two corresponding parallel elongate surfaces on the other
'élement to define therewith two paréllel elongate gaps

25 respectively in opposite side walls of an elongate box-
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section member formed by the elements thus heid;
comprising a pair of elongate shoes (9,10) which are
insertable into the box-section member (l,Zf S0 as to

be each aligned with the inner open side of a respéctive'
one of said gaps; means (14) for méving the shoes |

laterally apart so as to press the shoes into engagement

with the two elements (1,2). adjacent the respective
gaps and thereby close off said inner sides of 'said '
gaps and form two elongate mould cavities; and

means for filling said mould cavities with thermal

barrier material (6, 6A), said shoes being readily

removable from said elements by lateral movement

relatively towardsreach other after a rigid joint has been

formed by the material between the parallel surfaces of

the elements, the thermal barrier material providing a

thermal break connecting said confronting surfaces of

said elements.

8. Apparatus as claimed in claim 7, in which

said shoes (9,10) are carried on opposite exterior sides

[

of an elongate tube (11,12) which is disposable/in use,
in said box-section member with the shoes aligned with
said respective gaps as aforesaid, an which is expansible
in one lateral direction when it is, 'in use, disposed

in said box-like member to move the shoes simultaneously -

laterally outwardly of the tube thereby to press the

shoes as aforesaid against said -elements, the shoes
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being removable from said elements after curing of

said thermal barrier material by lateral contraction

of said tube.

9. Apparatus as claimed in claim 8, in which the

exterior dimension of said tube (11,12) in a lateral
direction perpendicular torsaid one lateral direction is
substantially constant during lateral expansion and
contraction of the tube thereby, when inserted, in use,
in said box-section member, to maintain the gaps between

said elements'during the formation of the thermal

break therebetween.

10. Apparatus as claimed in claim 8 or claim 9

including means (l4) for expanding said tube (11,12)

laterally, said means comprising an elongate inflatable bag

disposed within said tube, inflation of the bag expanding

the tube laterally.

11. Apparatus as claimed in any of claims
8 to 10,in which said tube comprises two elongate U-shaped
channel members (11,12) which are assembled with the side

walls of one channel member extending into the other

‘channel member to constitute said tube, whereby said

lateral expansioﬂ and contraction of said tube is

effected by relative lateral sliding movement of said
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one channel member respectively out of and into said
other channel member, each of said elongate shoes (9;10)
being carried on the outer wall of the tube constituted
by the base wall of a respectivé one of said channel

members.

12. Apparatus as claimed in any of claims
7 to 10, in which the shoés (9,10) are readily detachable
from said tube when said tube is removed froﬁ said box~-

section member.

13. Apparatus as claimed in any of claims 6 to 9,
in which- the surface of each of the shoes (9,10) which is

arranged to engage the elements (1,2) adjacent said

respective gap and to constitute a éart of the

- associated mould cavity is coated with a 'non-stick”

material.

14, Apparatus as claimed in any of claims
7 to 13 in which each shoe (9,10) has a base the width
of which corresponds to the width of the desired gap
between the elements and has shallow inclined side walls
rising bn each side of the base to engage corresponding ‘
sides of the spaced elements on eitﬁer side of the gap to
support the elements spaced apart with the required gap

therebetween.
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15. An apparatus as claimed in any of claims
7 to 14 wherein the shoes (9,1Q) are formed integrally

with the U-shaped channel members (11,12).

16. An apparatus as claimed in any of claims
7 to 15 and in the case wpere the means to locate
the shoes comprises a tube (11,12) consisting of two .

élongate interfitting U-shaped channel section members . |

channel section members to expand the latter laterally,
wherein the base of each channel section member (11,12)
has a part cylindrical surface (18) formed thereon to

support the inflatable bag on either side thereof.
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