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Description

[0001] This application claims rights of priority based
on Dutch Patent Application Serial No. NL 1005224 filed
on February 10, 1997.

Background of the Invention

[0002] The present invention relates generally to win-
dow glazing units, and more particularly, to window glaz-
ing units comprising a shatter-resistant thermoplastic
sheet positioned parallel to, and between two glass
sheets.

[0003] Conventional double-paned window glazing
units are frequently employed in construction due to their
favorable insulating properties. Such double glazed win-
dows have advantageous thermal insulating properties
because a space exists between the two panes of glass.
This space acts as a thermal barrier. Such windows have
a serious drawback however, in that they remain suscep-
tible to being easily broken.

[0004] Triple glazed windows are also know as de-
scribed, for example in U.S. Patent No. 5,553,440. Such
windows may also be broken easily, particularly ifall three
sheets of glazing are glass. A further disadvantage of
such units is that moisture may condense between the
sheets of glazing. Moreover, such window units may fail
if the panes are made from different materials, because
the pane materials may differ in their coefficient of thermal
expansion. A further triple glazed window with desiccated
connecting rib is disclosed in WO9633334.

[0005] For the foregoing reasons, there is a need for
awindow glazing unitthat is shatter resistant, is thermally
efficient, is relatively light and which avoids developing
water condensate between its panes. There is a further
need for a bullet-resistant glazing having these same
properties.

Summary of the Invention

[0006] There is provided, in accordance with the in-
vention, an improved window glazing unit which may be
bullet-resistant, which avoids the disadvantages of the
prior art, and which offers the advantages of being shat-
ter-resistant (and possibly bullet resistant). The improved
window glazing unit also has the ability to remain her-
metically sealed through normal atmospheric tempera-
ture variations (i.e., -30° F to 100° F), resisting any ten-
dency to separate due to differences in the thermal ex-
pansion coefficient of the glazing sheets. Because these
windows remain sealed, they do not develop moisture
between the panes. Moreover, the windows remain dry
inside because they may contain a desiccant as de-
scribed further below.

[0007] In the preferred embodiment of the invention,
the window glazing unit comprises two glass sheets and
a shatter resistant thermoplastic sheet held parallel to,
and between both glass sheets. The thermoplastic
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sheets are separated from the glass sheet by a U-shaped
connecting rib which contacts both glass sheets and the
thermoplastic sheet, U-shaped connecting rib may con-
tain a desiccant which is exposed to the spaces between
the thermoplastic sheet, and the first and second ribs.
Specifically, the sides of the ribs exposed to the interior
space of the window may be perforated, or they may
have a gas permeable barrier. Said U-shaped rib also
contains a channel which is extended to accommodate
thermal expansion of the thermoplastic sheet.

[0008] In a second embodiment of the invention, the
window glazing unit again comprises two glass sheets
and a shatter-resistant thermoplastic sheet held be-
tween, and parallel to both glass sheets. The edge of the
thermoplastic sheet is held within a channel of a U-
shaped connecting rib, which runs around the edge of
the thermoplastic sheet, and separates the thermoplastic
sheet from both glass sheets. The U-shaped connecting
rib optionally is surrounded on its outer circumference
opposite the edge of the thermoplastic sheet by a sup-
porting strip made from a material permeable to moisture,
such as metal or plastic The remaining space between
the edges of the glass sheets and the optional supporting
strip on the outer edge of the U-shaped connecting rib is
typically filled with a sealant.

[0009] Both ofthe above-described embodiments may
be built of sufficiently robust materials to act as bullet-
resistant glazing. Specifically, the glazing functions as
described below. Upon being impacted by a bullet, the
first glass surface (i.e. the attack surface) shatters, caus-
ing deformation of the bullet. The deformed bullet then
impacts the bullet-resistant thermoplastic sheet, and is
stopped by said sheet. The thermoplastic sheet deforms,
but does not touch the surface of the inner glass sheet
or cause breakage thereof. It is thought that the glass
sheet at the attack surface causes deformation of the
bullet, which helps the thermoplastic sheet to stop the
bullet because the impact on the thermoplastic sheet is
spread out over a wider area. It should be noted that
extreme caution should be exercised in testing any bullet-
resistant glazing.

[0010] The present invention may be employed to ad-
vantage in standard construction glazing applications as
well as bullet-proof glazing applications.

[0011] These, and other features, aspects, and advan-
tages of the present invention will become better under-
stood with reference to the following description, append-
ed claims, and accompanying drawings.

Brief Description of the Drawings

[0012]

Fig. 1 shows a perspective view of a corner portion
of a window similar to the invention.

Fig. 2 shows a sectional view of an edge portion of
an embodiment of a glazing according the window
shown in Fig.1.
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Fig. 3 shows a sectional view corresponding to Fig.
1. This embodiment employs a U-shaped connecting
rib.

Fig. 4 shows a sectional view of a window glazing
according to the invention. This embodiment em-
ploys a U-shaped connecting rib having an extended
channel.

Detailed Description

[0013] In Fig. 1, Glazing 2 according to the invention
is placed in the casing 1. This glazing 2 comprises a pair
of panes 3 and 4 made of glass, which are placed at a
distance from, and parallel to, each other. In a preferred
embodiment of the invention, the panes 3 and 4 are heat
tempered glass. The thickness of the glass panes relates
toimpact resistance and weight requirements. Inone em-
bodiment of the invention, the thickness of the glass var-
ies between 4 and 6 mm. The glass panes may them-
selves comprise several sheets of glass laminated to-
gether. A sheet of plastic 5 is installed parallel to, and
between, the panes 3 and 4. The sheet of plastic 5 is
positioned at a distance from said panes 3 and 4. The
sheet of plastic 5 is preferably manufactured from poly-
carbonate. Alternatively, the plastic may be made from
polymethyl methacrylate, polyethylene terepthalates,
and other transparent plastics having greater impact re-
sistance than glass.

[0014] In Fig. 2, the edges of panes 3 and 4 project
beyond the edge of the sheet 5. Near the edge of the
sheet 5 and panes 3 and 4, spacing devices 6 are in-
stalled between the sheets of glazing which, for example,
may consist of the square or rectangular shapes used in
common double glazing. These spacing devices 6 have
one side facing the interior space between the plastic
sheet 5 and the two panes 3 and 4 which is partially open,
coupled by a membrane permeable to moisture, or per-
forated. The spacing devices may be filled with a desic-
cant. The space between the panes projecting beyond
the peripheral edge of the sheet 5 is filled with a sealant
7, such as hot fusible butyl or silicone, etc. A butyl rubber
layer 8 may be applied to the sides of the spacing devices
facing the panes 3 and 4 and the sheet 5. This butyl
rubber layer 8 deforms to help prevent failure due to dif-
ferences in thermal expansion between the panes 3 and
4, and the plastic sheet 5.

[0015] It should be clear that glazing 2 composed of
the panes 3 and 4 with the thermoplastic sheet 5 placed
between them with the spacing devices 6 and the butyl
sealant 7 can be manufactured to size as a unitin a work-
shop suitable for this purpose and then placed in the cas-
ing to form the window. In such case, a partial vacuum
may be created in the spaces between the sheet 5 and
the panes 3 and 4. Alternatively, this space may be filled
with a gas having a lower thermal conductivity than air.
Both of these procedures will make the window more
thermally efficient.

[0016] Fig. 3 shows an embodiment of the invention
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wherein a U-shaped connecting rib 9 is attached to the
firstand second glass panes 3 and 4. The U-shaped con-
necting rib 9 fastens the first and second panes 3 and 4
substantially parallel to the thermoplastic sheet 5. A sup-
porting strip 10 is oriented substantially perpendicular to,
and joins the first and second panes 3 and 4. The sup-
porting strip 10 separates the U-shaped connecting rib
9 from a sealant 11, which fills the remaining space ex-
tending to the edges ofthe firstand second panes 3and 4.
[0017] This U-shaped connecting rib 9 can be manu-
factured from a butyl rubber or similar material, and is
preferably reinforced by a metal (e.g., aluminum) strip
10, which is attached to the side of the U-shaped con-
necting rib 9 facing away from the peripheral edge of the
thermoplastic sheet 5.

[0018] The sealant 11 may comprise hot fusible butyl
rubber, silicone rubber, or other known sealants.

[0019] In the embodiment shown in Figure 4, the U-
shaped connecting rib 9 has a channel 12 which allows
for expansion and contraction of the thermoplastic sheet
5.

[0020] In the glazings described herein, it is possible
to use sheets of a thermoplastic 5 having a coefficient of
expansion which differs from that of the panes 3 and 4.
It is also possible to use laminated glass sheets to en-
hance bullet-resistance properties of the glazing.
[0021] Many other variants and modifications of the
invention will be apparentto those skilled in the art without
departing from the spirit and scope of the invention. For
example, the glazing could be a fixed window, a window
which may be opened, a swing door, a sliding door, or
another transparent structural article. The above-de-
scribed embodiments of the invention are intended to be
merely exemplary, and all such variations are intended
to be within the scope of the invention as defined in the
appended Claims.

Claims
1. A window glazing unit comprising:

a first glass sheet (3),

a shatter resistant thermoplastic sheet (5) hav-
ing an outer edge and

a second glass sheet (4),

wherein the first and second glass sheets (3, 4)
have a larger area than the thermoplastic sheet
(5), and the outer edge of the thermoplastic
sheet (5) is engaged within a channel (12) of a
U-shaped connecting rib (9), which rib (9) sur-
rounds the outer edge of said shatter-resistant
thermoplastic sheet (5),

wherein said U-shaped connecting rib (9) is at-
tached to said first and second glass sheets (3,
4) and fastens said shatter-resistant thermo-
plastic sheet (5) between, and substantially par-
allel to, said first and second glass sheets (3, 4),
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characterized in that said U-shaped connect-
ing rib (9) comprises a desiccant which is ex-
posed to spaces between said first and second
glass sheets (3, 4) and said thermoplastic sheet
(5), andin that the channel (12) of the U-shaped
connecting rib (9) is extended by means of two
projections extending along each side of the
thermoplastic sheet (5), such that they extend
beyond the main body of connecting rib (9), to
have sufficient length to accommodate thermal
expansion of the thermoplastic sheet (5) over a
normal environmental temperature range.

2. A window glazing unit according to Claim 1, further
comprising a supporting strip (10) which is oriented
substantially, perpendicular to, and joins said first
and second glass sheets (3, 4), wherein said sup-
porting strip (10) divides a sealant (11) from the U-
shaped connecting rib (9).

3. Awindow glazing unit according to Claim 1, wherein
said U-shaped connecting rib (9) is fastened to said
thermoplastic sheet (5) or said first and second glass
sheets (3, 4) by a material capable of stretching to
accommodate the differences in thermal expansion
coefficient between the glass sheets (3, 4) and the
thermoplastic sheet (5) over a normal environment
temperature range.

4. A window glazing unit according to Claim 2, wherein
the supporting strip (10) is metal or plastic.

5. A window glazing unit according to Claim 4, wherein
the U-shaped spacer (9) is metal or plastic.

6. Awindow glazing unit according to Claim 1, wherein
the glass sheets (3, 4) are heat tempered glass.

Patentanspriiche
1. Fensterverglasungseinheit aufweisend:

eine erste Glasplatte (3)

eine splittersichere thermoplastische Platte (5)
mit einem AuflReren Rand und

einer zweiten Glasplatte (4),

wobei die erste und zweite Glasplatte (3, 4) eine
groRRere Flache haben als die thermoplastische
Platte (5) und der auRere Rand der thermopla-
stischen Platte (5) in einen Kanal (12) einer U-
formigen Verbindungsrippe (9) eingelassen ist,
und die Rippe (9) den &uRReren Rand der bruch-
festen thermoplastischen Platte (5) einfasst,
wobei die U-férmige Verbindungsrippe (9) an
der erstenund zweiten Glasplatte (3, 4) befestigt
istund die splittersichere thermoplastische Plat-
te (5) zwischen der ersten und zweiten Glasplat-
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te (3, 4) und im Wesentlichen parallel dazu be-
festigt ist, dadurch gekennzeichnet, dass
die U-formige Verbindungsrippe ein Trocken-
mittel aufweist, das gegeniiber den Raumen
zwischen der ersten und zweiten Glasplatte (3,
4) und der thermoplastischen Platte (5) frei liegt
und dadurch, dass

der Kanal (12) der U-férmigen Verbindungsrip-
pe (9) mittels zweier Auskragungen, die sich ent-
lang jeder Seite der thermoplastischen Platte (5)
erstrecken, so dass sie sich tiber den Grundkor-
per der Verbindungsrippe (9) hinaus erstrecken,
verlangertist, und eine ausreichende Lange ha-
ben, um die thermische Ausdehnung der ther-
moplastischen Platte (5) Gber den normalen Be-
reich der Umgebungstemperatur hinaus aufzu-
nehmen.

Fensterverglasungseinheit nach Anspruch 1, die
weiterhin einen Auflagestreifen (10) aufweist, der im
Wesentlichen senkrecht zu den Fiigestellen der er-
sten und zweiten Glasscheibe (3, 4) orientiert ist,
wobei der Auflagestreifen (10) eine Dichtung (11)
von der U-formigen Verbindungsrippe (9) trennt.

Fensterverglasungseinheit nach Anspruch 1, wobei
die U-férmige Verbindungsrippe (9) an der thermo-
plastischen Platte (5) oder der ersten und zweiten
Glasplatte (3, 4) durch ein Material befestigt ist, das
sich ausdehnen kann, um die Unterschiede der War-
meausdehnungskoeffizienten zwischen den Glas-
platten (3, 4) und der thermoplastischen Platte (5)
Uber den normalen Bereich der Umgebungstempe-
raturen hinaus auszugleichen.

Fensterverglasungseinheit nach Anspruch 2, wobei
der Auflagestreifen (10) aus Metall oder Plastik ist.

Fensterverglasungseinheit nach Anspruch 4, wobei
der U-férmige Abstandshalter aus Metall oder Pla-
stik ist.

Fensterverglasungseinheit nach Anspruch 1, wobei
die Glasplatten (3, 4) aus warmegetempertem Glas
sind.

Revendications

1. Vitrage pour fenétre, comprenant :

une premiére vitre (3),

une feuille de matiére thermoplastique incassa-
ble (5) ayant un bord extérieur, et

une seconde vitre (4),

les premiere et seconde vitres (3, 4) ayant une
superficie plus grande que celle de la feuille de
matiére thermoplastique (5), et le bord extérieur
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de lafeuille de matiere thermoplastique (5) étant
engagé dans une rainure (12) d’'une nervure de
raccordement en U (9), laquelle nervure (9) en-
toure le bord extérieur de ladite feuille de matiére
thermoplastique incassable (5), 5
ladite nervure de raccordement en U (9) étant
fixée auxdites premiére et seconde vitres (3, 4)
et assujettissant entre elles ladite feuille de ma-
tiere thermoplastique incassable (5), et étant
sensiblement paralléle auxdites premiére et se- 10
conde vitres (3, 4), caractérisé en ce que ladite
nervure de raccordement en U (9) contient un
agent déshydratant qui est exposé a des espa-
ces entre lesdites premiére et seconde vitres (3,
4) et ladite feuille de matiére thermoplastique 15
(5), et en ce que la rainure (12) de la nervure
de raccordement en U (9) se prolonge, au
moyen de deux prolongements s’étendant sur
chaque face de la feuille de matiere thermoplas-
tique (5), de maniére a se prolonger au-dela du 20
corps principal de la nervure de raccordement
(9), pour avoir une longueur suffisante pour ab-
sorber la dilatation thermique de la feuille de ma-
tiere thermoplastique (5) sur un intervalle nor-
mal de températures ambiantes. 25

Vitrage selon la revendication 1, comprenant en
outre une bande de soutien (10) qui est orientée sen-
siblement perpendiculairement auxdites premiéere et
seconde vitres (3, 4) et réunit celles-ci, ladite bande 30
de soutien (10) séparant un mastic (11) de lanervure

de raccordement en U (9).

Vitrage selon la revendication 1, dans lequel ladite
nervure de raccordement en U (9) est fixée a ladite 35
feuille de matiere thermoplastique (5) ou auxdites
premiéere et seconde vitres (3, 4) par une matiére
apte a s'étirer pour absorber les différences de coef-
ficient de dilatation thermique entre les vitres (3, 4)

et la feuille de matiere thermoplastique (5) sur un 40
intervalle normal de températures ambiantes.

Vitrage selon la revendication 2, dans lequel la ban-
de de soutien (10) est en métal ou en matiere plas-
tique. 45

Vitrage selon la revendication 4, dans lequel la ner-
vure d’espacement en U (9) est en métal ou en ma-
tiere plastique.

50
Vitrage selon la revendication 1, dans lequel les vi-
tres (3, 4) sont du verre trempé.

55
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