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A combination of a connector for glass elements and such glass elements.

® 6

A combination of a connector for glass elements and such glass elements to provide a loadbearing glass
construction that comprises at least one glass post and at least one glass beam that are arranged
adjacent to each other, wherein the connector is arranged to provide a rotationally fixed connection
between the post and the beam.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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A combination of a connector for glass elements and such glass

elements

The invention relates to a combination of a connector
for glass elements and such glass elements to provide a load-
bearing glass construction that comprises at least one glass
post and at least one glass beam that are arranged adjacent to
each other.

Such a combination is known from US2005/0055941. In
this known combination the connector comprises a first fitting
which is fitted to a first loadbearing glass component, a sec-
ond fitting fitted to a second loadbearing glass component,
and a glass load transmitting element located between the
first fitting and the second fitting.

The known combination of connector and glass elements
is used in order to benefit from the aesthetic qualities is of
glass as a constructional material. Obviously glass is trans-
parent and when properly applied it allows for attractive de-
signs in buildings. There are however important disadvantages
that prevent widespread use of glass as a constructional mate-
rial. As acknowledged in the prior art glass is a brittle ma-
terial, which will fracture without any deformation at all.
Glass does therefore not allow the use of common construc-
tional measures that are possible with other constructional
materials. The effort is therefore on the engineer to make use
of glass in a manner that allows for the construction of a
main loadbearing structure that basically consists of glass.

To obviate the problems with glass as a construc-
tional material and to make effective use of glass as part of
a main loadbearing structure, the invention aims at a combina-
tion of a connector, a glass post and a glass beam, having the
features of one or more of the appended claims.

First and foremost an aspect of the invention is that
the connector is arranged to provide a rotationally fixed con-
nection between the post and the beam. Due to this construc-
tion it is possible to create a moment transferring joint be-
tween the glass post and the glass beam, which arranges for
constructional rigidity and loadbearing capacity.

The aforementioned objects of the invention are pro-
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moted by arranging that the connector is connected to both the
post and the beam.

It is preferable that the connector is arranged to
match the contour of the edges of the post-and beam at least
near to and/or where the post-and beam are adjacent to each
other.

Another important aspect of the invention is that at
least along a part of their edges the glass elements comprise
reinforcement elements, and the connector is connected to said
reinforcement elements. Making use of these reinforcement ele-
ments alleviates the burden of solving the problem how to re-
liably connect the connector with the glass post and the glass
beam without damaging them.

Suitably the connector and the reinforcement elements
are embodied with cooperating protrusions and receptacles.

Preferably further the glass elements are laminated
glass sheets wherein the reinforcement elements are provided
next, meaning directly or indirectly neighboring, to the edge
of a central glass sheet which is embedded between further
glass sheets of the laminated glass sheets such that the outer
edge surface of the reinforcement elements is flush with the
outer edge surfaces of the neighboring glass sheets. In this
way a very close fitting connection can be made between the
connector, the glass post and the glass beam.

The ease of building the construction of the glass
post with the glass beam is facilitated when the connector
comprises a shoulder element which is provided with two legs
placed on opposite sides of the glass post, which legs are
connected with a bridge portion resting on said glass post,
and wherein each of the two legs has a U-shaped portion for
support of the glass beam.

The structural rigidity and moment bearing capacity
of the combination benefits when the connector comprises a
first connector element at the outer corner of the post-and
beam and a second connector element at the inner corner of the
post—-and beam, wherein the first connector element and the
second connector element are connected to each other.

Preferably the first connector element and the second
connector element are connected to each other by the shoulder

element. In this way the shoulder element not only helps dur-
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ing the making of the construction, but it also has the func-
tion of improving the construction as such.

In accordance with the above discussion of the combi-
nation of a connector with a glass post and a glass beam in
accordance with the invention, the invention also relates to a
separate glass element embodied as laminated glass sheets and
provided with reinforcement elements next to the edge of a
central glass sheet which is embedded between further glass
sheets of the laminated glass sheets. Such a separate glass
element is known from US2004/0006939. In accordance with the
invention this separate glass element is arranged such that
the outer edge surface of the reinforcement elements is flush
with the outer edge surfaces of the neighboring glass sheets,
and that the reinforcement elements are provided with protru-
sions and/or receptacles for such protrusions that are ar-
ranged to cooperate with like receptacles and/or protrusions
of a connector. Likewise the invention is embodied in a sepa-
rate connector for use in a combination with glass elements to
form a glass construction as discussed above.

The invention will hereinafter be further elucidated
with reference to the drawing of a non~limiting typical exam-
ple of a combination of a connector, glass post and glass beam
in accordance with the invention.

In the drawing:

~-figure 1 shows a top part of a glass post, which
supports a shoulder that forms part of a connector, wherein
the shoulder supports two glass beams;

-figure 2 shows a single connector element for an
outer corner formed by a post-and beam;

-figure 3 shows a cross-section of a glass element;

-figure 4 shows the combination of the post, beam and
connector of the invention in mounted condition.

Whenever in the figures the same numerals are ap-
plied, these numerals refer to the same parts.

In order to provide a clear view at the features of
the construction according to the invention, figure 1 and fig-
ure 2 show separate elements of the construction that have to
be assembled for completing the construction.

In figure 1 a glass post 1 i1s shown that supports a
shoulder 2. Although this shoulder 2 is not essential for the



10

15

20

25

30

35

40

4

construction of the invention, it is helpful and assists in
completing the construction of the said glass post 1 with one
or more glass beams 3. The shoulder 2 is provided with two
legs 2’, 2'’ placed on opposite sides of the glass post 1, and
said legs 2’, 2'’ are connected with a bridge portion 2’7’
resting on said glass post 1. To assist the construction of
the glass post 1 with the glass beams 3, each of the two legs
2", 2’' has a U-shaped portion 4, each U-shaped portion 4 sup-
porting a glass beam 3.

As 1s further shown in figure 1 with reference to the
glass elements 5, 6 of the glass post 1 and the glass beam 3
and the cross-section of the glass element 5 shown in figure
3, these elements are laminated glass sheets. Figure 3 shows
this clearly in cross-section for glass element 5. With refer-
ence further to figure 3 it is shown that the laminated glass
elements have reinforcement elements 7 that are provided imme-
diately next to the edge of a central glass sheet 5’ which is
embedded between further glass sheets 5/, 5’’’ of the lami-
nated glass element 5 such that the outer edge surface of the
reinforcement elements 7 is flush with the outer edge surfaces
of the neighboring glass sheets 5’7, 5’7’. There may also be
some room or another element between the central glass sheet
5’ and the reinforcement elements 7. The function of these re-
inforcement elements 7 will become apparent hereinafter.

In accordance with the invention a connector, an
outer corner part 8 of which is shown in figure 2, is con-
nected to the glass post 1 and the glass beam(s) 3 (which are
shown in figure 1) to provide constructional rigidity and
loadbearing capacity to this mounted combination. When for in-
stance the corner part 8 of figure 2 is mounted to the outer
corner of the glass post 1 and the glass beams 3 shown in fig-
ure 1, this provides a rotationally fixed connection between
the post 1 and the beams 3. For this purpose it is desirable
that the connector, including the outer corner part 8 is con-
nected to both the post 1 and the beams 3. This is depicted in
figure 4 showing the mounted condition of the combination of
post 1, beam 3 and connector. Figure 1 and 4 show that there
is also an inner corner part 9 which is connected in like man-
ner to the glass post 1 and glass beams 3. Preferably the

outer corner part 8 and the inner corner part 9 are also con-
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nected to each other. When as shown in figure 1 a shoulder 2
is used for support of the beams 3 during the forming of the
construction, this shoulder 2 may provide the connection be-
tween the outer corner part 8 and the inner corner part 9 af-
ter mounting of the beams 3 to the glass post 1, and thus may
form part of the connector. If the nonessential shoulder 2 is
absent, a separate connecting element may be applied for this
purpose.

It is preferred that the connector 2, 8, 9 is ar-
ranged to match the contour of the edges of the post 1 and
beam(s) 3 at least near to and/or at the location where the
post 1 and beam(s) 3 are adjacent to each other.

As mentioned already above, at least along a part of
their edges the glass elements 5, 6 of the glass post 1 and
the glass beams 3 comprise reinforcement elements 7, and the
connector, particularly the outer corner part 8 and the inner
corner part 9 of the connector, are connected to said rein-
forcement elements 7. Preferably for this purpose the connec-
tor 8, 9 and the reinforcement elements 7 are embodied with
cooperating protrusions 10 and receptacles 11. The protrusions
9 may be formed on the reinforcing elements 7, and the recep-
tacles 11 for the protrusions 10 may be formed in the shoulder
2 1f such a shoulder is present. The receptacles 11 for the
protrusions are anyway provided in the inner corner part 9 and
the outer corner part 8 of the connector. It may of course
also be arranged vice versa such that all receptacles are pro-
vided in the reinforcement elements 7, and the protrusions are
provided in the connector parts. Preferably however the pro-
trusions 10 are provided on the reinforcing elements 7 and ex-
tend through the receptacles 11 to enable making a bolt-nut
connection with the parts of the protrusions 10 extending
through the receptacles 11.

It is explicitly remarked that the above discussion
with reference to the figures of the drawing only serves to
elucidate the claims and remove any possibly existing ambigu-
ity in the claims. The protective scope that merits the inven-
tion is only determined by the claims, and the claims are not

limited by the shown embodiment.
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CONCLUSIES

1. Combinatie van een connector (2, 8, 9) voor glas-
elementen (1, 3) en dergelijke glaselementen voor het ver-
schaffen van een lastdragende glasconstructie welke ten minste
een glazen kolom (1) en ten minste één glazen balk (3) omvat
die zich naast elkaar bevinden, met het kenmerk, dat de con-
nector (2, 8, 9) is ingericht voor het verschaffen van een ro-
tatievaste verbinding tussen de kolom (1) en de balk (3).

2. Combinatie volgens conclusie 1, met het kenmerk,
dat de connector (2, 8, 9) is verbonden met zowel de kolom (1)
als de balk (3).

3. Combinatie volgens conclusie 1 of 2, met het ken-
merk, dat de connector (2, 8, 9) is ingericht om te passen op
de contour van de randen van de kolom (1) en balk (3) ten min-
ste nabij en/of op de plaats waar de kolom (1) en balk (3)
naast elkaar liggen.

4. Combinatie volgens één der voorgaande conclusies,
met het kenmerk, dat ten minste langs een deel van hun randen
de glaselementen (1, 3) versterkingselementen (7) omvatten, en
de connector (2, 8, 9) is verbonden met genoemde versterkings-
elementen (7). '

5. Combinatie volgens conclusie 4, met het kenmerk,
dat de connector (2, 8, 9) en de versterkingselementen (7)
uitgevoerd zijn met samenwerkende uitsteeksels (10) en ont-
vangorganen (11).

6. Combinatie volgens één der voorgaande conclusies,
met het kenmerk, dat de glaselementen (1, 3) gelamineerde
glasplaten (5, 6) zijn waarbij de versterkingselementen (7)
voorzien zijn direct of indirect naburig aan de rand van een
centrale glasplaat (5’) welke opgenomen is tussen verdere
glasplaten (577, 5''’) van de gelamineerde glasplaten (5, 6),
zodanig dat het buitenrandoppervlak van de versterkingselemen-
ten (7) vlak ligt met de buitenrandoppervlakken van de naburi-
ge glasplaten (5’7, 5777).

7. Combinatie volgens één der voorgaande conclusies,
met het kenmerk, dat de connector (2, 8, 9) een schouderele-
ment (2) omvat welke voorzien is van twee benen (2', 2'7) wel-

ke geplaatst zijn aan tegenoverliggende zijden van een glasko-
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lom (1), welke benen (2’, 2'’) verbonden zijn met een brugdeel
(2'77") welke rust op genoemde glaskolom (1), en waarin ieder
van de twee benen (2’, 2'’) een U-vormig deel (4) bezit voor
steun van een glasbalk (3).

8. Combinatie volgens één der voorgaande conclusies,
met het kenmerk, dat de connector (2, 8, 9) een eerste connec-
torelement (8) omvat aan de buitenhoek van de kolom (1) en
balk (3), en een tweede connectorelement (9) aan de binnenhoek
van de kolom (1) en balk (3), waarin het eerste connectorele-
ment (8) en het tweede connectorelement (9) met elkaar verbon-
den zijn.

9. Combinatie volgens conclusie 7 en 8, met het ken-
merk, dat het eerste connectorelement (8) en het tweede con-
nectorelement (9) met elkaar verbonden zijn met behulp van een
schouderelement (2).

10. Glaselement (1, 3) uitgevoerd als gelamineerde
glasplaten (5, 6) en voorzien van versterkingselementen (7)
nabij de rand van een centrale glasplaat (5’) welke is opgeno-
men tussen verdere glasplaten (57, 5'7’) van de gelamineerde
glasplaten, zodanig dat het buitenrandoppervlak van de ver-
sterkingselementen (7) op één lijn ligt met de buitenrandop-
pervlakken van de naburige glasplaten (5, 5’’’), met het
kenmerk, dat de versterkingselementen (7) voorzien zijn van
ultsteeksels (10) en/of ontvangorganen (11) voor dergeliijke
uitsteeksels (10) die ingericht zijn om samen te werken met
overeenkomstige ontvangorganen (11) en/of uitsteeksels (10)
van een connector.

11. Connector (2, 8, 9) voor gebruik in een combina-
tie met glaselementen (1, 3) voor het vormen van een glascon-
structie en zoals beschreven als deel van de combinatie vol-

gens één der conclusies 1-9.
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Basis of the opinion

Priority
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Certain documents cited
Certain defects in the application
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WRITTEN OPINION NL2009159

Box No.| Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
0O table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
0 contained in the application as filed.
O filed together with the application in electronic form.
O furnished subsequently for the purposes of search.
. O Inaddition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 5,7-9

No: Claims 1-4,6,10, 11
Inventive step Yes: Clams - 5,79

No: Claims 1-4,6,10, 11
Industrial applicability Yes: Claims 1-11

No: Claims

. Citations and explanations

see separate sheet

NL2378B (July 2006)
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1

Reference is made to the following documents:
D1: DE 298 07 619 U1
D2 :DE 20 2010 015999 U1

D3: L.P.T. Schetters: "Design and evaluation of a large span glass beam with
safe failure behaviour", , 1 april 2007 (2007-04-01), bladzijden 33-37,
XP55057918, Gevonden op het Internet: URL :http://alexandria.tue.nl/extra2/
afstversl/bwk/629575.pdf [gevonden op 2013-03-26]

D4: DE 20 2006 017856 U1
D5: US 5104 252 A

Independent claim 1 - novelty objection (D1-D3)

The subject-matter of claim 1 is not new, because:

- D1 (fig. 6) discloses: de combinatie van een glazen kolom (1) en een glazen
balk (2), die zich naast elkaar bevinden en die rotatievast verbonden zijn door
een connector (7 en 8).

- D2 (fig. 3 and 4) discloses: de combinatie van een glazen kolom (5) en een
glazen balk (6), die zich naast elkaar bevinden en die rotatievast verbonden

~ zijn door een connector (schroeven in gaten 15).

- D3 (fig. 40) discloses: de combinatie van een glazen kolom en een glazen
balk, die zich naast elkaar bevinden en die rotatievast verbonden zijn door
een connector (lijmverbinding).

Independent claim 10 - novelty objection (D4)

The subject-matter of claim 10 is not new, because D4 (fig. 1-4) discloses:
een glaselement met een centrale glasplaat (9) en verdere glasplaten (8,10)
en een versterkingselement (12) met uitsteeksels en met een buitenrand die
op éen lijn ligt met de buitenrand van de verdere glasplaten (8, 10).

Independent claim 11 - novelty objection (D1-D3, D5)

The subject-matter of claim 11 is not new over D1-D3 for the reasons given
above under par. 2.1.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2009159

4.2 The subject-matter of claim 11 is also not new over D5, because D5 (fig. 6-10)
discloses a connector as defined in claim 7, i.e.: een connector met een
schouderelement met twee benen (13', 13") die verbonden zijn met een
brugdeel (11), en die elk een U-vormig deel (35', 35") geschikt voor het
ontvangen van een glasbalk.

5 Dependent claims

Dependent claims 2-6 do not meet the requirements of novelty, inventive step
and/or clarity:

- Claim 2 is not new: see D1-D3 .

- Claim 3 is not new: see D1, fig. 6: The width of the connector 7 is identical to
the width of the column 1. The contour of connector 7 falls together with the
outer edges of the column 1 and the beam 2.

- Claim 4 is not new: see D2, fig. 3 and 4: reinforcing elements 7

- Claim 5 is not fully supported by the description: The description only
discloses reinforcing elements provided with protrusions and a connector
provided with receiving elements. Claim 5 claims also the opposite. The
realisation of such a combination is however not supported by the description.
- Claim 6 is not new: see D2, fig. 6: reinforcing element 7 has a main part,
which at the edge is alligned with the glass panels 11 and 13

6 The combination of all the features of claims 1 and 7 is neither known from,
nor rendered obvious by, the available prior art. The reasons are as follows:
None of the prior art documents neither discloses, nor suggest the use of such
a connector with two U-shaped parts for connecting two glass beams to a
column.
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