Office de la Proprieté Canadian CA 2569225 C 2012/10/09

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 569 225
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2006/11/09 (51) CLInt./Int.Cl. £E06B 3/964 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2008/05/09 (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2012/10/09 DAVIES, LAURENGE ¥v., GA

(73) Proprietaire/Owner:
OMNIGLASS (2010) INC., CA

(74) Agent: ADE & COMPANY INC.

(54) Titre : JOINT EN COIN POUR ENCADREMENT DE FENETRE PULTRUDE
(54) Title: CORNER JOINT FOR PULTRUDED WINDOW FRAME

N\ L L -”'A-LV

AN

—_
p— L J

NN N N N

— ———— L s w—

N .

(57) Abrégée/Abstract:
A corner joint between two frame lineals of a pultruded window frame is defined by inserting a leg of a corner member into a hollow
Interior of each lineal and attaching the legs to the lineals by adhesive. Each leg has a plurality of surfaces thereof each having a
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(57) Abrege(suite)/Abstract(continued):
first portion at the corner which lies closely adjacent a corresponding surface of the first lineal and a second portion, at the end of

the first portion remote from the corner which tapers inwardly away from the corresponding surface of the first lineal such that a
spacing therebetween increases In the direction away from the corner. The adhesive Is applied to the tapered portion and the taper
acts to force the adhesive along the leg to the first portion and to the ends of the lineals where the excess can be wiped away.
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ABSTRACT

A corner joint between two frame lineals of a pultruded window frame
is defined by inserting a leg of a corner member into a hollow interior of each lineal
and attaching the legs to the lineals by adhesive. Each leg has a plurality of

5 surfaces thereof each ha\(ing a first portion at the corner which lies closely adjacent
a corresponding surface of the first lineal and a second portion, at the end of the first
portion remote from the corner which tapers inwardly away from the corresponding
surface of the first lineal such that a spacing therebetween increases in the direction
away from the corner. The adhesive is applied to the tapered portion and the taper

10 acts to force the adhesive along the leg to the first portion and to the ends of the

lineals where the excess can be wiped away.
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CORNER JOINT FOR PULTRUDED WINDOW FRAME
This invention relates to a met hod of forming a corner joint for a
window or door frame which is particularly applicable to materials such as fiber

reinforced resin which cannot be welded.

BACKGROUND OF THE INVENTION

One long standing problem with the manufacture of window or door
frames from pultruded fiber reinforced resin materials has been the difficulty of
forming corners which need to be mechanically fastened using corner inserts, In
comparison with the major competitor of extruded vinyl where the corners can be

quickly and inexpensively welded.

Typically corners for pultruded materials are formed using an injection
molded corner member which has two legs one of which slides into each lineal at the
corner and is fastened in place by screws inserted through the wall of the lineal into
a screw receptacle in the corner member. This is a relatively slow and rﬁore
expensive process which is perceived to 'be a significant disadvantage relative to
vinyl.

It is known to provide a corner insert which is held in place by injecting
a sealant along the legs of the corner insert which attach the insert to the lineal.
However this injection is itself problematic so that the practice has not been adopted
widely.

In Canadian Patent Application 2,461,802 published 10" January 2005

by Pella Corporation is disclosed a method in which a sealant is injected through an
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opening into the areas of the legs of the corner member. Screws are used to hold

the corner member in place while the sealant cures.

in US Patent 4,651,482 (Borys) issued March 24" 1987 and US Patent
4,145,50 (Rafeld) issued March 20" 1979 are disclosed a similar arrangement
where legs of the corner member form cavities inside the lineals which are filled by
an injected sealant.
SUMMARY OF THE INVENTION

It is one object of the invention to provide a method of forming a corner
in & window or door frame.

According to one aspect of the invention there is provided a method of
manufacturing a window or door frame comprising:

providing a first frame lineal formed from a fiber reinforced pultruded
material and defining a constant transverse cross section extending longitudinally,
the transverse cross section having interior surfaces at least partly surrounding a
hollow interior;

providing a second frame lineal formed from a fiber reinforced
pultruded material and defining a constant transverse cross section extending
longitudinally, the transverse cross section having interior surfaces at least partly
surrounding a hollow interior;

providing a corner member;

the corner member having a first leg portion for insertion into the

hollow interior of the first frame lineal;
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the corner member having a second leg portion for insertion into the

hollow interior of the second frame lineal;

the first and second leg portions being connected each {o the other at
the corner at an angle o hold the first and second frame lineals in fixed connected
position at the angle;

arranging the first leg portion to have a plurality of surfaces thereof,
each of which surfaces is arranged to lie closely adjacent a corresponding surface of
the first frame lineal for adhesive attachment thereto;

each surface of the first leg portion having a first portion at the corner
which lies closely adjacént the corresponding surface of the first frame lineal and a
second portion, at the end of the first portion remcte from the corner, which second
portion tapers inwardly away from the corresponding surface of the first frame lineal
such that a spacing therebetween increases in the direction away from the corner;

arranging the second leg portion to have a plurality of surfaces thereof,
each of which surfaces is arranged to lie closely adjacent a corresponding surface of

the second frame lineal for adhesive attachment thereto;

each surface of the second leg portion having a first portion at the
corner which lies closely adjacent the corresponding surface of the second frame
lineal and a second portion, at the end of the first portion remote from the corner,

which second portion tapers inwardly away from the corresponding surface of the

second frame lineal such that a spacing therebetween increases in the direction

away from the corner,
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4
applying a layer of an adhesive onto at least the second portions of the

surfaces of the first and second leg portions of the corner member;

and inserting the leg portions into the respective one of the first and
second frame lineals so as to squeeze the layer of adhesive onto the first portions of
the surfaces of the first and second leg portions and onto the ends of the frame
lineals to provide a seal therebetween.

Preferably sufficient adhesive is applied to squeeze out over the
exterior surfaces of the frame lineals and the method includes including removing
excess adhesive from exterior surfaces of the lineals.

In many cases each of the first and second lineals is mitred at the
corner to form a mitre joint. However the method can aiso be used with butt joints
between dissimilar profiles which cannot be mitered together.

Preferably each surface of the first leg portion has a corresponding
surface of the first lineal and each surface of the first leg portion has the first portion
thereof closely adjacent the corresponding surface such that the first leg portion is
shaped to closely match the interior cross section of the first lineal. Thus the joint is
formed by matching surfaces fully surrounding the leg. However the joint can be

formed where at least one of the surfaces are not 80 cooperating and connected.

Preferably the first portion of each surface of the first leg portion is

shaped so that it has a substantially constant spacing from the corresponding
surface of the first lineal from the corner up to the tapered second portion. However

a light taper may be provided so that the spacing is not constant. The best adhesive
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effect is of course obtained where the spacing is constant and selected to provide a

sufficient narrow gap that the adhesive can work as a film with little or no shearing
forces.

Preferably the spacing between the first portion of the surfaces of the
first leg and the corresponding surfaces of the first lineal lies in the range 0.001 inch
to 0.020 inch. For ease of manufacturing and selection of tolerances, a spacing of

the order of 0.010 inch has been found suitable.

Preferably the spacing between the first portion of the surfaces of the
first leg and the corresponding surfaces of the first lineal is less than 0.050 inch. In
practice the tapered section has a spacing which can increase from the initial value
of the order of 0.010 inch up to 0.020 inch.

Preferably the adhesive is a fast curing adhesive.

Preferably the adhesive has a cure time of less than 5 minutes to a
state where the lineals can be released from support. In many cases a cure time of

the order of 1 minute is suitable to allow the proper application of the adhesive and

the connection of the parts while avoiding excessive hold times. A suitable adhesive

which provides the above cure times and suitable adhesive bond is manufactured by

3M under the trade mark “Scotch-Weld" Polyurethane Reactive Easy Adhesive.

In many cases the lineals are attached to the corner member solely by

the adhesive with no additional mechanical fasteners. This can be achieved where

clamping arrangement are available to hold the members in place till curing has

occurred. In arrangements where clamps are not available or not commercially
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suitable in view of low production runs, screws can be used as a temporary holding

system. In this case the screws are likely not to be removed as this requires and
additional step, but it is intended that the forces for the corner construction are
provided by the adhesive with any remaining screws making little additional effect.
According to a second aspect of the invention there is provided a
window or door frame comprising:
a first frame lineal formed from a fiber reinforced pultruded material

and defining a constant transverse cross section extending longitudinally, the

transverse cross section having interior surfaces at least partly surrounding a hollow

Interior;

a second frame lineal formed from a fiber reinforced pultruded material
and defining a constant transverse cross section extending longitudinally, the
transverse cross section having interior surfaces at least partly surrounding a hollow
interior; -

a corner member,

the corner member having a first leg portion for insertion into the

hollow interior of the first frame lineal;

the corner member having a second leg portion for insertion into the

hollow interior of the second frame lineal;

the first and second leg portions being connected each to the other at

the corner at an angie to hold the first and second frame lineals in fixed connected

position at the angle;
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the first leg portion having a plurality of surfaces thereof, each of which

surfaces is arranged to lie closely adjacent a corresponding surface of the first frame
lineal and adhesively attached thereto;

each surface of the first leg portion having a first portion at the corner
which lies closely adjacent a corresponding surface of the first frame lineal and a
second portion, at the end of the first portion remote from the corner, which second

portion tapers inwardly away from the corresponding surface of the first frame lineal

such that a spacing therebetween increases in the direction away from the corner;

the second leg portion having a plurality of surfaces thereof, each of
which surfaces is arranged to lie closely adjacenf a corresponding surface of the first
frame lineal and adhesively attached thereto;

each surface of the first leg portion having a first portion at the corner
which lies closely adjacent a corresponding surface of the second frame lineal and a
second portion, at the end of the first portion remote from the corner, which second
portion tapers inwardly away from the corresponding surface of the second frame

lineal such that a spacing therebetween increases in the direction away from the
corner;

and a layer of an adhesive connecting the corner member to the first

and second frame lineals:

the layer including a portion located between the surfaces of the first

leg portion and the corresponding surfaces of the first frame lineal;

the layer including a portion located between the surfaces of the
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second leg portion and the corresponding surfaces of the second frame lineal;

and the layer including a portion between an end of the first frame

lineal and an end of the second frame lineal 10 provide a seal therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be described in conjunction
with the accompanying draWings in which:

Figure 1 is a cross sectional view through a corner between two lineals
of a frame according to the present invention.

Figure 2 is an isometric view of the corner member of Figure 1.

In the drawings like characters of reference indicate corresponding
parts in the different figures.
DETAILED DESCRIPTION

In Figure 1 is shown a joint at a corner of a frame for a window or
similar pultruded frame. The frame includes two frame lineals indicated at 10 and 11

respectively which connect together at a mitre joint 12.
The frame members 10 and 11 are formed by puitrusion by a fiber

reinforced resin material so that they provide a constant cross section along the
length of the frame members. The frame members are cut to length from a
continuous pultruded lineal and can be connected at the corners by cutting the
corners at an angle to provide a mitre joint or by connecting the corners at a butt

joint. The corner as shown is at 90° so that the frame member 10 is at 90° to the

frame member 11 but it is not essential that the corners be at right angles.
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The corner connection is formed by providing a corner insert member

generally indicated at 13. This corner insert member is formed as an injected
moulded plastics part which defines an integral member defining a coupling portion
14 and two legs 15 and 16. The structure is hollow so as to provide the legs as

tubular members defined by a peripheral wall as shown best in Figure 2.
In the embodiment, the structure is of a simple nature where the frame

members 10 and 11 are generally rectangular in cross section with no inverted
sections and simply an external peripheral wall defining a hollow interior surface 17
of the frame members.

However, as is well known to a person skilled in the art, frame

members of a more compiex construction can be provided with an interior which is

partly hollow or partly closed by transverse walls. It will be appreciated that the
design of the corner member will vary depending upon the cross sectional shape of
the interior surface of the frame member defined by the lineal.

The corner member thus provides an exterior surface 18 which Is

shaped so as to generally follow the interior surface 17 of the frame members.

In many cases all four walls or all of the walls of the frame member are

arranged relative to the corner member 13 so that each surface of the corner
member has a corresponding surface on the frame member. Thus in the
embodiment shown there are basically four walls each having an interior surface

closely adjacent to an exterior surface of the corner member. However the structure

may be constructed with less than four walls or more than four walls as required. In
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some cases one of the walls of the frame member may be omitted so that the frame

member does not form a closed hollow interior but is generally U-shaped with an
open side. In this case the corner member will have three sides closely matching
the three sides of the frame member and a fourth side at the open side of the frame
member which can be merely constructed for structural strength without any
necessity to closely follow the surface of the frame member.

The corner member 13 thus provides the two legs 15 and 16. Each of
these two legs includes the outside surface 18 and this is divided into a first portion
19 and a second portion 20. The first portion 19 extends from the corner connection
14 along the respective leg to an end transverse line 21 across the surface of the
leg. From that line 21 to an end edge 22 of the leg the surface portion 18 is tapered
as best shown in Figure 1. Thus the portion 19 has a surface which is arranged so
that it is closely adjacent the inside surface of the respective frame member. In
order to provide a sliding fit of the leg within the frame member, there is a narrow
spacing between the outside surface of the portion 19 and the inside surface of the

frame member. This spacing is preferably of the order of 0.01 inch. The tapered

portion 18 is arranged so that its outside surface increases in spacing from the
inside surface of the leg from the line 21 to the edge 22. This taper thus provides a

wedge-shape between the outside surface of the portion 18 and the inside surface of

the frame member.

As shown in Figure 2, a bead of the adhesive as indicated at 30 Is

applied onto the surfaces of the leg of the corner member. The bead 30 is shown

......
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applied only onto one of the surfaces but it will be appreciated that the bead is

applied around all of the surfaces of the leg of the corner member on the portion 18
of the leg. The bead can be applied at any position on the portion 18 but is
preferably applied at the edge 22. The bead is applied preferably so that it is not
applied onto the portion 18.

The application of the beads around the portion 18 allow the leg
carrying the beads to be applied into the open end of the frame member and pushed
iInto place. The taper of the portion 18 acts to squeeze gradually the material from
the bead so that it is wiped over the surface of the portion 18 and onto the surface of
the portion 19 to emerge at the joint 12.

The bead is preferably selected so that it has a height only slightly
greater than the distance between the outside surface of the portion 18 and the

inside surface of the frame member. The volume of the bead is selected so that it
provides just enough adhesive material to sweep from the surface of portion 18 onto
the surface of the portion 19 to the joint 12 and provide just enough material to
emerge at the joint 12 without excessive material being carried onto these surfaces.
This leaves a small amount of adhesive to be removed from the joint 12 when the

legs have been fully inserted into the frame members.

Since various modifications can be made in my invention as herein
above described, and many apparently widely different embodiments of same made
within the spirit and scope of the claims without department from such spirit and

scope, it is intended that all matter contained in the accompanying specification shall
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be interpreted as illustrative only and not in a limiting sense.
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CLAIMS:

1. A method of manufacturing a window or door frame comprising:

providing a first frame lineal formed from a fiber reinforced pultruded
material and defining a constant transverse cross section extending longitudinally,
the transverse cross section having interior surfaces at least partly surrounding a
hollow interior; '

providing a second frame lineal formed from a fiber reinforced
pultruded material and defining a constant transverse cross section extending
longitudinally, the transverse cross section having interior surfaces at least partly
surrounding a hollow interior;

providing a corner member,

the corner member having a first leg portion for insertion into the
hollow interior of the first frame lineal;

the corner member having a second leg portion for insertion into the
hollow interior of the second frame lineal;

the first and second leg portions being connected each to the other at
the corner at an angle to hold the first and second frame lineals in fixed connected
position at the angle;

arranging the first leg portion to have a plurality of surfaces thereof,

each of which surfaces is arranged to lie closely adjacent a corresponding surface of

the first frame lineal for adhesive attachment thereto;

each surface of the first leg portion having a first portion at the corner
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which lies closely adjacent the corresponding surface of the first frame lineal and a

second portion, at the end of the first portion remote from the corner, which second
portion tapers inwardly away from the corresponding surface of the first frame lineal
such that a spacing therebetween increases in the direction away from the corner;

5 arranging the second leg potrtion to have a plurality of surfaces thereof,
each of which surfaces is arranged to lie closely adjacent a corresponding surface of
the second frame lineal for adhesive attachment thereto;

each surface of the second leg portion having a first portion at the
corner which lies closely adjacent the corresponding surface of the second frame
10 lineal and a second portion, at the end of the first portion remote from the corner,
which second portion tapers inwardly away from the corresponding surface of the
second frame lineal such that a spacing therebetween increases in the direction
away from the corner;
applying a layer of an adhesive onto at least the second portions of the
15 surfaces of the first and second leg portions of the corner member;
and inserting the leg portions into the respective one of the first and
second frame lineals so as to squeeze the layer of adhesive onto the first portions of
the surfaces of the first and second leg portions and onto the ends of the frame
lineals to provide a seal therebetween.
20 2. The method according to Claim 1 including removing excess
adhesive from exterior surfaces of the framé lineals.

3. The method according to Claim 1 or 2 wherein each of the first
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and second frame lineals is mitered at the corner to form a miter joint.

4. The method according to any one of Claims 1 to 3 wherein the
first portion of each surface of the first leg portion has a substantially constant
spacing from the corresponding surface of the first frame lineal from the corner to

5 the tapered second portion.

5. The method according to any one of Claims 1 to 4 wherein the
spacing between the first portion of the surfaces of the first leg portion and the
corresponding surfaces of the first frame lineal lies in the range 0.001 inch to 0.020

Inch.

10 B. The method according to any one of Claims 1 to 5 wherein the

spacing between the first portion of the surfaces of the first leg portion and the

corresponding surfaces of the first frame lineal is less than 0.050 inch.

7. The method according to any one of Claims 1 to 6 wherein the

adhesive is a fast curing adhesive.

15 8. The method according to any one of Claims 1 to 7 wherein the

adhesive has a cure time of less than 5 minutes to a state where the first and

second frame lineals can be released from support.

9. The method according to any one of Claims 1 to 8 wherein the
first and second frame lineals are attached to the corner member solely by the
20 adhesive with no additional mechanical fasteners.
10. A window or door frame comprising:

a first frame lineal formed from a fiber reinforced puliruded material
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and defining a constant transverse cross section extending longitudinally, the

transverse cross section having interior surfaces at least partly surrounding a hollow
Interior,
a second frame lineal formed from a fiber reinforced pultruded material

5 and defining a constant transverse cross section extending longitudinally, the

transverse cross section having interior surfaces at least partly surrounding a hollow
interior;

a corner member;

the corner member having a first leg portion for insertion into the

10  hollow interior of the first frame lineal
the corner member having a second leg portion for insertion into the
hollow interior of the second frame lineai;
the first and second leg portions being connected each to the other at
the corner at an angle to hold the first and second frame lineals in fixed connected
16  position at the angle;
the first leg portion having a plurality of surfaces thereof, each of which
surfaces is arranged to lie closely adjacent a corresponding surface of the first frame

lineal and adhesively attached thereto;

each surface of the first leg portion having a first portion at the corner
20 which lies closely adjacent a corresponding surface of the first frame lineal and a

second portion, at the end of the first portion remote from the corner, which second

portion tapers inwardly away from the corresponding surface of the first frame lineal
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such that a spacing therebetween increases in the direction away from the corner;

the second leg portion having a plurality of surfaces thereof, each of
which surfaces is arranged to lie closely adjacent a corresponding surface of the first
frame lineal and adhesively attached thereto;

each surface of the first leg portion having a first portion at the comer
which lies closely adjacent a gorresponding surface of the second frame lineal and a
second portion, at the end of the first portion remote from the corner, which second
portion tapers inwardly away from the corresponding surface of the second frame

lineal such that a spacing therebetween increases in the direction away from the

corner,

and a layer of an adhesive connecting the corner member to the first

and second frame lineals;

the layer including a portion located between the surfaces of the first
leg portion and the corresponding surfaces of the first frame lineal;
the layer including a portion located between the surfaces of the

second leg portion and the corresponding surfaces of the second frame lineal;

and the layer including a portion between an end of the first frame
lineal and an end of the second frame lineal to provide a seal therebetween.

11. The frame according to Claim 10 wherein each of the first and

second frame lineals is mitered at the corner to form a miter joint.

12.  The frame according to Claim 10 or 11 wherein the first portion

of each surface of the first leg portion has a substantially constant spacing from the
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corresponding surface of the first frame lineal from the corner to the tapered second

portion.
13. The frame according to any one of Claims 10 to 12 wherein the
spacing between the first portion of the surfaces of the first leg and the
5 corresponding surfaces of the first frame lineal lies in the range 0.001 inch to 0.020
Inch.
14. The frarhe according to any one of Claims 10 to 13 wherei‘n the

spacing between the first portion of the surfaces of the first leg and the

corresponding surfaces of the first frame lineal is less than 0.050 inch.
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