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(57) Abréegée/Abstract:

The Invention relates to a spacer for panes (20) of multilayer insulation glazings, particularly for use in windows, doors, or similar.
Sald spacer consists of a hollow profile that Is filled with a moisture-absorbing material. In order to obtain a good seal with a low
guantity of sealant in the peripheral bond, the spacer is provided with webs (3) which protrude from the rear wall (5) of the hollow

profile. Such a web (3) delimits a space (24) for recelving a sealant along with a disk that is adjacent to said web (3). No sealant
needs to be applied to the outer surface (17) of the rear wall (5).
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ABSTRACT

The invention relates to a spacer for panes (20) of multilayer insulation glazings,
particularly for use in windows, doors, or similar. Said spacer consists of a hollow profile
that is filled with a moisture-absorbing material. In order to obtain a good seal with a low
quantity of sealant in the peripheral bond, the spacer 1s provided with webs (3) which
protrude from the rear wall (5) of the hollow profile. Such a web (3) delimits a space (24)
for receiving a sealant along with a disk that is adjacent to said web (3). No sealant needs
to be applied to the outer surface (17) of the rear wall (5).
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TRANSLATION (BM-168PCT -- amended pages):

July 15, 2004
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EP03011673

SPACER FOR PANES OF MULTILAY.

[T]
gy

INSULATING GLASS UNITS

pr—

The invention concerns a spacer for panes of multilaver

insulating glass units, especially for use 1n wlindows, doors, or

the like, which consists of a hollow section that 1s filled with

-

a molsture-absorbing material. Spacers of this type can be

joined by bending and/or by corner keys to form a spacer frame,

whlich 1s arranged between the panes of a multilayer insulating

')

glass unit and then sealed by means of an edge seal. One-step

or two-step systems for the edge sealing are known. In one-step
systems, preferably hot-melt or butyl sealant 1s applied as the

edge sealant 1n a sealant width of at least 7 mm. In two-step

systems, a distinction is made between the primary sealant,

preferably butyl sealant, which 1s preferably placed in the area

—

of the side walls of the hollow section between the spacer and

the panes of glass, and the secondary sealant, for example,

silicone, polyurethane or polysulfide. This secondary sealant

iy

1s applied 1n sealant widths of at least 4 mm, and a minimum

g po—

coveradge of the back of the spacer of 2 mm 1s strived for. The

putyl sealant makes the joint water vapor-tight and gas-tight.
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The secondary sealant ensures stability of the edge seal.

A great deal of effort has been applied to the problem oI
developing spacer sections which realize an especially tight
edge seal. EP 0 586 121 describes an insulating unit in which

better edge sealing is produced with the use of more sealing

material. In this regard, the spacer sections are modified

especially in such a way that an arcuate recess 1s provided 1n

pr—

the side wall of the spacer. As a result, more primary sealant

can be placed 1n the edge seal at a constant sealant width, and,

—

in particular, the distance between the side wall of the spacer

and the pane 1ncreases, at least 1n certain regions. Since the
sealant costs have a significant impact on the total price of

the 1nsulation system, a solution of this type, 1n which

significantly more sealant 1s used, 1s expensive and thus

undesirable.

~J

German Early Disclosure DE 100 23 541 Al describes a spacer

section in which the sealing 1s improved by enlarging the

sealant width for the primary sealant. This 1s accomplished

with a spacer section that has side walls with sidepieces that

are extended beyond the visible surface. Each end of these
sidepleces has a thickened region that rests on the panes and
thus bounds a larger sealant space. However, the improved

sealing 1s achleved here with the same amount or a slightly

larger amount of sealant. However, to achieve a less expensive
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insulating glass unit, one would wish to reduce the amount o:

sealant.

The documents BE 1 000 298, US 4,811,532, and DE 22 24 264

also describe an increase 1n the sealant width. Two webs that
project above the rear wall of the spacer hollow section are
provided. The first two cited documents show webs that are
oriented parallel to the panes. These webs are generally very
long, so that a large amount of sealant can be provided 1n the
space between each web and the pane adjacent to 1it.

Accordingly, 1t 1s still necessary to use a large amount of

T}

sealant. German Early Disclosure DE 22 24 246 shows a spacer

’

section with webs that extend from the rear wall of the spacer

section at an 1nclination. These webs are 1nclined towards the

pranes, so that the space between the webs forms a conical groove

for the positive-locking seating of a fastening element. The

space between each web and the pane can be filled with sealant.

This document provides no information about optimizing the

r‘

amount of sealant. Moreover, the webs 1nclined towards the

panes are unsultable for flexible spacers.

The objective of the present 1nvention 1s thus to produce
equally good or better sealing of a multilayer insulating glass
unlt with a smaller amount of sealant.

This seemingly contradictory objective is achieved with a

spacer that has the features of Claim 1. The webs, which



CA 02503498 2005-04-22

gy

project above the rear wall of the hollow section, bound a space

for holding the sealant, 1.e., 1n the case of one-step systems,

for example, the hot-melt sealant, and in the case of two-step

systems, the secondary sealant. No sealant 1s provided 1n the

area between the two webs, 1.e., the rear wall of the hollow

section 1s not covered with sealant. To provide a sufficiently

large space for holding the sealant, the other part of the rear

wall, 1.e., the part of the rear wall that lies outside the

webs, 1s formed as a step that lies at a lower level.

ol grve

The application of sealant on the outer surface of the rear

wall of the hollow section 1s also unnecessary, since when metal

spacers are used, the metal material ensures a better gastight

and molstureproof seal than the aforementioned sealants that are

well known for use 1n edge seals. The minimum sealant width of

/7 mm that 1s required by the quality association for a one-step

.

Or two-step system can also be mailntained with the use of the

spacer of the invention.

In one embodiment of the spacer of the invention, in which

Che walls produce an almost box-like cross section, a space for

the primary sealant can be bounded by the respective side wall

that faces the glass pane. The required minimum sealant width
can also be achlieved 1n this embodiment. The side walls run
approximately parallel to the panes, and their lower corners

approach the pane 1n the direction of the inner wall. These
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corners constitute a boundary between the primary sealant space

and the interior space between the panes. Thils primary sealant

space narrows sharply at this point, so that 1t 1s difficult for

the primary sealant to penetrate the interior space between the
panes. The distance between the lower corners, where the side
walls meet the inner wall, 1s equal to the width of the spacer.

In an advantageous way, this shape of the hollow section reduces

friction during shipment and during guidance of the spacer
sectlons 1n bending devices or other processing machilines, since
the section no longer has to be grasped along the entire side

wall to move 1t but rather only at the outermost points, the

corners that are formed by the inner wall and the side wall,

namely, the so-called boundary points.

In addition, the primary sealant width can be formed or

increased by sidepieces, which extend the side walls of the

hollow sectlion and project beyond the inner wall, which faces

the 1nterior space between the panes and is provided with

perforations.

A space for holding the secondary sealant is laterally

bounded on one side by the pane and on the other side by a web

that projects from the rear wall. When the rear wall is formed

wlith a step that lies outside the webs and at a lower level than

the rest of the rear wall, the space for holding the secondary

sealant 1s bounded towards the bottom by this step of the rear

5
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wall. The size of the space for holding the secondary sealant

greny i
P

varies according to the length and positioning of the webs of

the invention. The webs should be at least 1.5 mm long.

Preferably webs with a length of 1.5 to 3 mm are possible for

flexible spacers. In addition, 1in a preferred embodiment, the

portion of the rear wall outside the webs 1s formed as a step to

increase the space for holding the secondary sealant. In the

case of spacer sections that do not have to be bent but rather

I

are joined by corner keys to form a spacer frame, the length of

the webs can be extended to a maximum of 5 mm. The minimum

length of 1.5 mm results from the fact that an adequate surface

for the adhesion of the secondary sealant must be made

avallable.

griieg,

In addition, low-contact stacking of the spacer sections is

made possible 1n an advantageous way by providing a shadow

groove on the front side of the spacer. This avoids the usual

full-surface contact between the visible surfaces and the backs

of the sections when conventional spacers are stacked. With the

spacers of the invention, only the ends of the two webs touch

ﬁ

the visible surface, so that in the event of possible contact

corrosion or fretting corrosion, only two lines can form on the
vislble surface, and besides, these lines are located in the

shadow grooves.

The webs can project perpendicularly from the rear wall, or
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they can project obliquely. Oblique webs are preferably formed

in such a way that they slope away from the panes, starting from
the rear wall, i.e., they slope towards each other. This

oblique position of the webs allows good flexibility of the

spacer, preferably at the corners as well, so that the spacer

can be bent 1nto a spacer frame. The spacer section does not

break apart at the corners, slince the webs rest against the rear

wall 1n this region. Furthermore, the better flexibility of the

spacer of the 1nvention results from the fact that i1n the spacer

section of the 1nvention, compared to spacers of the same

height, the rear wall moves closer to the neutral axis, and thus

pr——

elongation of the rear wall during bending is reduced. The

spacer of the i1nvention can be bent both filled and unfilled;

for the same overall height, the spacer section’s interior space
for holding the drying agent is smaller, i.e., in addition, less
drving agent 1s needed.

r—

In another preferred embodiment, the walls of the spacer

have a concave shape, 1.e., they are curved towards the interior

space. This results 1in better tightness of the insulating glass

]

unit, since the spacer can compensate possible movement of the
glass pane caused by the effects of wind and climate.

Furthermore, this spacer shape is conducive to better

flexibility of the section, since the rear wall and the inner

wall are oriented towards the neutral axis and thus are less
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stressed during bending. Concave side walls also increase the
primary sealant space, so that i1n this case, a larger butyl
sealant reservolr can be provided.

The invention 1s explalned below on the basis of an
embodiment i1llustrated i1n the drawings. However, the 1nventilion
1s not limited to this embodiment.

-— Figure 1 shows a cross section through another spacer in

accordance with the 1nvention, which 1s 1nstalled between two

panes.

)

~-— Flgure 2 shows a cross section through two spacers o:

the 1nvention 1n accordance with Figure 1, which are stacked one

on top of the other.

A spacer of the 1nvention for multilayer insulating glass

units consists of a hollow section 1, whose interior space 4

contalns a molsture-absorbing material, which is not shown in
the drawings. Thilis interior space 4 1s bounded by two side
walls 10, the rear wall 5 and the i1nner wall 6. The inner wall

o has a weakened region. This region of wall weakening has

perforations 14, which allow communication between the interior
space 21 between the panes and the interior space 4 of the
hollow section 1 for the purpose of moisture absorption. 1In
accordance with the 1nvention, the hollow section 1 has two webs

3 that project above the rear wall 5 of the hollow section 1.

These webs 3 are inclined away from the panes 20 and have a

i H"ﬁ“'h'Z-'-WQWC.M-'\'01,)-r;dw!&-‘{;é‘:ﬁm(wm“ﬂMWmsz,f.|su.,,-;rr L R I T L T L P TR U
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length L1. In principle, the webs 3 can be arranged 1n any

desired place on the rear wall 5. However, 1t 1s advantageous

o=

to place the webs 3 in the region of the rear wall 5 of the

hollow section 1 where the rear wall 5 makes a transition to the

step 28. The step 28 and the side wall 10 form a corner 27.

Figures 1 and 2 show a box-like hollow section 1. The

interior space 4 of this spacer hollow section 1 1s bounded by a
rear wall 5 and 1nner wall 6 that are approximately parallel and

by side walls 10 that are approximately parallel. The webs 3

are arranged some dilistance from the glass panes 20 to produce a

sufficiently large space 24 for holding the secondary sealant.

Furthermore, the webs 3 arising from the rear wall 5 are

arranged obligquely and are 1nclined towards each other. This is

an advantage especilally during the bending of spacer frame

corners. Perpendicular webs would have to be deformed over the

high edge during bending, which 1s problematlic and leads to the

r—

breaking of the webs or even of the section in this corner

region. As a result of the oblique position of the webs 3, the

webs 3 rest agalnst the outer surface 17 of the rear wall 5
during bending of the corners, and the hollow section 1 does not
sustaln any damage.

In the rectangular hollow section 1 shown in Figure 1, the
space 23 for the primary sealant 1s laterally bounded by the

slide wall 10 and the pane 20 and preferably narrows towards the
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bottom. The side wall 10 has a lower corner 25 where 1t meets
the inner wall ©. This corner 25 1s formed 1n such a way that
it constitutes a lower boundary 26 for the space 23. There 1s

no direct contact between the corner 25 and the glass pane 20.
Nevertheless, the primary sealant is kept essentilially in the

space 23. The upper corner 27 of each side wall 10, on the

other hand, 1s located some distance from the pane 20 1n the

example shown 1n Figure 3, so that the space 23 for the primary

sealant and the space 24 for holding the secondary sealant merge
wlth each other. This can be advantageous especially in

1nsulating glass units that are subject to large shearing

tforces. As a result of the fact that the corner 27 is set back

from the pane compared to the lower corner 25, the glass pane 20
1s able to tilt at a greater angle when it 1is subjected to
compresslve loads, without this causing the sealant to break

away from the pane 20 and the unit to become untight.

A minimum sSealant width of 7 mm for one-step or two-step
systems 1s requlred for multilayer insulating glass units. The
spaces 23 for the primary sealant and the spaces 24 for holding

Che secondary sealant, which are shown in the examples, can also

be used for a one-step sealant system.

The required width Bl of the primary sealant surface is the

longest dimension of the space 23. The sealant widths Bl and R2

are shown 1n Figure 1. The width Bl is at least 3 mm. The

10
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width B2 of the secondary sealant surface runs as far as the end

face 18 of the web 3 or the end face 22 of the glass pane 20.

However, the end face 18 of the webs 3 does not have to end

at the same level as the end face 22 of the glass panes 20. The

secondary sealant is provided 1n the two spaces 24 between each

web 3 and the adjacent pane 20. The space 24 for holding the
secondary sealant 1s bounded below by the transition to the

space 23. In the example shown in Figure 1, the space 24 1is

bounded below essentially by the outer regions of the rear wall

5. To produce a sufficiently large space 24, the rear wall 5 is

formed as a step 28, which 1s positioned lower than the rear
wall 5.

The outer surface 17 of the rear wall 5 1s not covered with
sealant over 1ts full length, 1.e., the amount of secondary
sealant that must be applied 1s reduced. This has no adverse

pre—~
—

effects, especilally 1n regard to the tightness of the multilaver

insulating glass unit. In the case of spacer sections that are

bent to form a spacer frame, the rear wall can be covered at the

corners with secondary sealant to guarantee tightness. In any

case, this means significant savings of the expensive secondary

sealant, for example, polysulfide. The amount of secondary

sealant depends on the size of the space 24, which can be

affected, on the one hand, by the distance A of the web 3 from

the pane 20 and, on the other hand, by the length L1 of the web

11
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3. To guarantee good adhesion of the secondary sealant, the

length Ll of the web 3 should be at least 1.5 mm. The webs 3

are limited to a maximum of 3 mm for flexible spacers and to a

maxlmum of 5 mm for other spacers.

For webs 3 which 1in themselves would touch the visible

surface 7, the hollow sections 1, 1' are stacked 1in such a way,

as Filigure 2 shows, that the ends of the webs 3 fit into shadow

grooves 15. Fretting corrosion or contact corrosion on the

—

vislible surface 7 1s prevented, or, 1f 1t does occur, 1t 1s not

visible on the visible surface 7 as a decorative defect, since

1t disappears 1n the shadow groove 15 and also remains limited

to this shadow groove.

The hollow section 1 of the invention 1s characterized in

an advantageous way by a comparatively small interior space 4.
Compared to previously known spacer sections, the hollow section

1 of the 1nvention has a smaller maximum height H,.x. This is a

result of the displacement, relative to previously known

—

spacers, o0f the rear wall 5 1n the direction of the interior

space 4.

Furthermore, the aforementioned concavity 16 of the inner

wall 6 results 1n an additional reduction of the interior space

4 for the moisture-absorbing material. As Figure 1 shows, the

maxlimum height H,.,x of the interior space 4 is reduced to a

minimum heilght H,;, of the interior space 4 in the area of the

12
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perforation 14. Less molsture-absorbing material can be used
for the spacer as a result of the smaller interior space 4. A
concavity 29 of the rear wall 5 can also be provided. The

concavities 16, 29 also allow better bending of the hollow
section 1, since the concavitles 16, 29 cause the rear wall 5
and the i1nner wall 6 of the hollow section 1 to move closer to
the neutral axilis and to be less strongly elongated or compressed
during bending.

As has already been mentioned, the object of the invention

1s not limited to the embodiments of Figures 1 and 2. The

1nvention also concerns spacers that consist of an open hollow

section, 1n which the inner wall 6 1is totally or partially

eliminated. In these cases as well, it can also be advantageous

to provide webs 3 that extend from the rear wall 5. Other

embodiments are also conceivable.

n

The spacers that have been described are preferably made of
metal, especilally aluminum or an aluminum alloy. The
1llustrated embodiments are extruded spacers.

However, the 1nvention can also be realized with coextruded

or roll-formed spacer sections made of steel, high-grade steel

or plastic.

13
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List of Re:

hollow section
web

ilnterior space
rear wall

inner wall
vislible surface

slde wall

perforation
shadow groove
concavity
outer surface ©
end face of 3

pane

1

"erence Numbers

1nterior space between the panes

end face of 20

space

(for holding primary sealant)

space (for holding secondary sealant)

lower corner
boundary
upper corner

step of 5
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29 concavity

A distance from 3 to 20

B1 width of the primary sealant surface
B2 wldth of the secondary sealant surface
Hpw maxlimum height of 4

H. i minlimum height of 4

L1 length of the webs 3

15
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TRANSLATION (BM—-168PCT —- amended claims) :

July 15, 2004

.............................................

EP03011673

2
23
Z,

DED CLAIMS OF JULY 7, 2004

1. Spacer for panes of multilayer insulating glass units,

especlally for use in windows, doors or the like, which consists

of an open or closed, rectangular hollow section (1), which can

be filled with moisture-absorbing material and whose interior

space (4) for the molisture-absorbing material is bounded by at

least two side walls (10) and a rear wall (5), wherein the

interlor space (4) communicates with the space (21) between the

panes; two webs (3) that project above the rear wall (5) of the

hollow section (1) are provided, each of which forms a boundary

e

of a sealant-fillled space (24), which is bounded on the opposite

side by a pane (20); the outer surface (17) of the rear wall (5)
1s not covered with sealant between the webs (3); and the webs
(3) are oriented parallel to the panes (20) or are inclined
towards each other, characterized by the fact that to provide a

y—
-

Sl

ficiently large space (24) for holding the sealant, the part

of the rear wall (5) that lies outside the webs (3) 1s formed as

a step (£8) that lies at a lower level.
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2. Spacer 1n accordance with Claim 1, characterized by the

fact that the webs (3) have a length (Ll1) of at least 1.5 mm.

3. Spacer 1n accordance with Claim 2, characterized by the

fact that the webs (3) have a length (L1l) of at most 5 mm.

4. Spacer 1n accordance with Claim 2, characterized by the

fact that the webs (3) of a flexible spacer have a length (L1)

of 1.5 to 3 mm.

5. Spacer 1n accordance with any of Claims 1 to 4,
characterized by the fact that the closed hollow section has an
interior space (4) with a rectangular cross section, such that

g

the 1nterior space (4) 1s bounded in the direction of the space

(21) between the panes by an inner wall (6) that is provided

wlith perforations (14), and the side walls (10) and the adjacent

panes (20) form a space (23) for the sealant.

6. Spacer 1in accordance with Claim 5, characterized by the

fact that the lower corner (25) of the side wall (10) is formed
1n such a way that 1t constitutes a lower boundary (26) for the
space (23).

/. Spacer 1n accordance with Claim 5, characterized by the

fact that the sealant 1in the space (23) is a primary sealant,

preferably butyl sealant, and the sealant in the space (24) is a

secondary sealant, preferably polysulfide, polyurethane, or

sllicone.

[ #
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3. Spacer 1n accordance wilith any of Claims 1 to 7,

characterized by the fact that the visible surface (7) of the

inner wall (6) of the hollow section (1) 1s provided with two

shadow grooves (15), into which the ends of the webs (3) of the

hollow section (1') fit when the hollow sections (1, 1') are
stacked.
9. Spacer 1n accordance with any of Claims 1 to 8,

”‘

characterized by the fact that 1t consists of metal, preferably

aluminum or an aluminum allovy.

10. Spacer 1n accordance with any of Claims 1 to 8,

characterized by the fact that it consists of metal, preferably
steel or high—-grade steel.
11. Spacer 1n accordance with any of Claims 1 to 8,

yty,

characterized by the fact that it consists of coextruded

plastic.

Fetherstonhaugh
Ottawa, Canada
Patent Agents
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