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OF THE | N\VENTI ON " The present invention relates to & B¢/ e O ‘P{Y
protective building construction generally and nore part|cularly to bla
prot ectii ve w ndows. BACKGROUND OF THE | NVENTI ON

In recent years there has been a nove amay fromthe construction and use

of bonb . shelters in donestic dwelli 8 Efforts are being nade to provide
bl ast protection’'in at | east BLAST PR TECTIVE WINDOWS

FIELD OF THE INVENTION

The present invention relates to blast protective
building constructlon generally and more particularly to blast

protectlve windows.
BACKGROUND OF THE INVENTION

In recent years there has been a move away from the
construction and use of bomb shelters }n domestic dwellings.
_Efforts are being made to provide blast protection in at least
one - room of each dwelling unit, without substantially changing
the normal appearance and function of the protected room.

Applicant/assignee has developed a blast protective

door which is particularly useful in such a protected room.



one roomof each dwelling unit, wi t hout substantially changing the
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appearance and function of the protected room

Appl i cant/assi gnee has devel oped a blast protective door which is
particularly useful in such a protected room
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SUWVARY COF THE | NVENTI ON The present

I nvention seeks to provisgemMay bbast THpr ot®eENYeON ndow assenbly. In
accordance with a preferred

The present invention seeks to provide a blast
protective window assembly. In accordance with a preferred
embodiment of the present invention, the external window is
retrofittable in existing construction.

There is thus provided in accordance with a preferred
embodiment of the present Iinveﬂéion a protective window
comprising a peripheral frame including a plurality of elongate
generally planar members each formed with a peripheral 1lip, a
plurality of gemerally U shaped elongate membefs, each having an
elongate protrusion and a pair of flanges which are welded to a
corresponding elongate generally planar member, so as to define a
space bgtween the peripheral lip and the protrﬁsion, a peripheral
glass pane sealing and mounting member disposed interiorly of the
protrusions and having a glass pane sealingly engaged therewithin
and a retaining flange welded to each protrusion for retaining
the glass pane sealing and mounting member in place.

Preferably, all of the above elements with the
exception of +the glass pane sealing and “mounting nember, are
formed of steel and joined by welding.

Additionally in accordance with a preferred embodiment
of the present invention, each U shaped elongate member has a
pair of flangeé, an outer one of which is located up against the
lip so as to define the space bet#een the periphgrai lip and the
protrusion. Preferably the inner one of the pair of flanges,
together with the retaining flange define a peripheral pocket

wherein the glass pane sealing and mounting member is retained.



enbodi ment of the present invention, the external windowis retrofittable
I n existing construction. There is thus provided in accordance
with a preferred enbodinent of the present invention a protective
wi ndow ' conprising a peripheral frame including a plurality of elongate
general ly planar nenbers each forned3mﬁth a peripheral lip, a plurality of

general | y U shapedmetengat e merteirsaneac wiltdviangraferekbangahBodiméitiSi ®N
and a pair of flanges which are welded to a correspondi ng el ongate
gener al | $hpl pnasemeneventsioms & pedufphegad repadéebst veah tmhpy berlobteted
lip and the protrusion, a peripheral glass pane sealing and nounting
nenber dF§pBgédsPﬁ$%rPQﬁW%PQﬁtQQN?eﬁiﬂﬁﬁﬁﬁéléﬁ§ &R6 Khei R§oLryFHRR- pane

sealingly engaged %Qerqw%gggw may be mounted on hinges or alternatively

may be otherwise mounted. Preferably it is provided with internal
locking Dbolts,  retractably extending through one or more of the
elongate protrusions £for engagement with suitably positioned
locking sockets in a window frame.

There 1is also provided in accordance with a preferred
embodiment of the present invention a slﬁdable blast protective
window assembly including:

a window frame assembly defining a plurality of tracks;

a Dblast protective panel slidably disposed within the
window frame assembly and being movable from a storage position
to a Dblast protectiv§ position by sliding motion along the
tracks, and

rollers, suppdrting " the blast protective panel and
being located interiorly of the panel.

In accordance with one preferred embodiment of the
present invention, the window frame assemﬁly includes a rebound
protective flange disposed outwardly of +the blast protective
panel. Preferably the rebound protective flange is directly
connected to anchor members which are adapted to be anchored in
concrete forming a wall in which the window frame assembly is
located. In accordance with a preferred embodiment of the
present invention the anchor members extend through aperﬁﬁres.

formed in the remainder of the window frame.

Additionally in accordance with a preferred embodiment



and a retaining flange wel ded to each protrusion for retaining the glass
pane sealing and nounting nenber in place. Preferably, all of
the above elenents wth the exception of the glass pane sealing and
mounting nmenber, are fornmed of steel and joined by welding.

Additionally in accordance with a preferred enbodi nent of the present

I nvention, each U shaped el ongate nenbem has a pair of flanges, an outer

one O Sl 510531 29,0, R0L1SE, LU PLLE.20.82 S0 JETL AN 203te .
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retai nedand move on tracks which are located along both the bottom and
the top of the window frame assembly, adjacent tracks which
accommodate the panel.

Further in accordance with a preferréed embodiment of
the present invention a handle and stopper element is attached to
the panel to enable a user to slide it along the tracks and is
configured to prevent the panel from sliding into an extreme
position which could cAuse injury to a user's hand grasping the
handie. | |

Additionally in accordance with a preferred
embodiment of the present invention the window frame assembly
includes at least one’ collapsible elongate member disposed
inwardly of the panel and at the periphery thereof, which is
operative as a shock absorber to generally non-resilientl{
absorb the shock of a blast impinging on the panel from outside
the panel.

Additionally in accordance with a preferred embodiment
of the present invention, the slidable blast protective window
assembly may include a protective window of the type described

hereinabove.



3 Further in accordance with a preferred enbodi nent of the
present invention, a peripheral resilient seal may be |located in the space

between the peripheral |ip and the protrusion. The wi ndow may be
nounted on hinges or alternatively may be otherw se nounted. Preferably it
Is provided with internal |ocking bolts, retractably extending through one

or nore of the glongate protrusions f engagenent with suitably
posi U1 oned 1 00ki g SockgtSe ket IR G Tie prawoscs

The present invention will be understood and
appreciated more fully ffom the following detailed description,
taken in conjunction with the drawings in which:

Figs. 1A and 1B are simplified illustrations of a blast
protective window assembly constructed and operative in
accordance with a preferred embodiment of the invention in an
open orientation, mounted in a building and seen respectively
from the outside and from the -inside;

Figs. 1C and 1D are simplified illustrations of a blast
protective window assembly constructed and operative in
accordance with a preferred embodiment of the invention in an
closed orientation, mounted in a buiiding and seen respectively
from the outside and from the inside;

FPig. 1E is a top view illustration of the window
assembly of the present invention as seen in Figs 1C and 1D;

FPigs. 2A and 2B are illustrations of the window
assembly of the present invention installed in two mutually
reversed orientations;

Fig. 3 is a partially cut away view of part of the
assembly of Figs. 1A - 1E;

Figs 4A and 4B are detailed illustrations of parts of
the apparatus of Pigs. 1A - 3;

Pigs. 5A and 5B are illustrations of a locking
arrangement employed in the apparatus of Figs. 1A - 4B in
respective unlocked and locked orientations;

Fig. 6 is an exploded view of part of the apparatus of



There is also provided in accordance wwth a preferred enbodi nent of the
present invention a slidable blast protective w ndow assenbly i ncluding:
a w ndow frane assenbly defining a plurality of tracks; a bl ast
protecti've panel slidably disposed within the w ndow frame assenbly and
bei ng novable froma storage position to a blast protective position by
sliding notion along the tracks, and 6 rollers, supporting the

bl ast prggﬁgtiyg paggl and being located interiorly of the panel.
I n accordance wth one preferred enbodi mrent of the present invention, the

w ndow frame assenply. i gl igles dt8R@EN@xploded view illustration of the
mounting of a roller on a blast protective panel forming part of
the apparatus of Figs. 1A - 6;

» Fig. 7B is an detailed exploded view illustration of
the mounting of a roller on a blast protective panel forming part
of the apparatus of Figs. 1A - 6 in accordance with a preferred
embodiment of the present invention;

Fig. B8A is a sectional illustration of part of the
apparatus of Figs. 1A - 6; .

. Fig. 8B is a sectional i;lustration of part of the
apparatus of PFigs. 1A - 6 in accordance with a preferred
embodiment of the present invention;

Figs. 94 and 9B are sectional illustrations of
alternative arrangemeﬂts of the part of the apparatus shown in
Fig. 8;

FPigs. 10A and 10B are simplified illustrations of the
operation of the apparatus of Fig. 8 under respective blast and

rebound conditions;

FPig. 11 is an illustration of one arrangement for
lifting a Dblast protective panel to permit replacement or
maintenance of rollers mounted thereon;

Pigs. 12 and 13 illustrate operation of the apparatus
of Fig. 11 in rééﬁective lowered and raised operative
orientations;

Fig. 14 is an illustration of a protective window

assembly constructed and operative in accordance with a



protective flange di sposed outwardly of the blast protective panel.
Preferably the rebound protective flange is directly connected to
anchor menbers which are adapted to be anchored in concrete formng a wall
i n which the wi ndow frame assenbly is located. In accordance wth a
preferred enbodinent of the present invention the anchor nenbers extend
t hrough apertures fornmed in the remaihder of the wi ndow frane.
Additionally in accordance with a preferred enbodi nent

preferred embodiment of the present invention;

Figs. 15 and 16 are respective partially -exploded view
and assembled view illustrations of the protective window of Fig.
14; |

FPigs. 172 and 17B are respective exploded view and
assembled view sectional illustrations of the protective window
taken along the lines XVII - XVII in Fig. 14;

Figs. 18A and 18B are sectional illustrations of the
protective window taken along the lines XVIII - XVIII in Fig. 14,
in respective open and closed orientation;; and

Pigs. 19A and 19B illustrate the window of Fig. 14 in

respective locked and unlocked orientations.



4 of the present invention, blast protective panel support rollers are
provi ded adj acent both top and bottom corners of the panel and nove on
tracks which are | ocated al ong both the bottomand the top of the w ndow
frame assenbly, adjacent tracks which accommopdate the panel.

Further in accordance with a preferred enbodi rent of the present invention
a handl e and stopper elenent is attacl®ed to the panel to enable a user to
slide it along the tracks and is configured to prevent the panel from

sliding into an extremgy RASHELARTIRLER 6FUARAHERRED) EMBOD u'Ser " S hand

graspi ng the handl e:
Reference 1is now made to Figs. 1A - 7A and 8A, which

illustrate a Dblast protective window assembly constructed and
operative in accordance with a preferred embodiment of the
present invention. The assembly comprises a window frame assembly
10, typically comprising a plurality of window frame elements 12
which are welded together at their respective cormners together
with an end member 13 to define a generally rectangular window
frame. The window frame elements 12 are preferably formed, as by
stamping from steel, preferably of thickn;ss 3 mm.

Fixed to window frame assembly 10 at the outer facing
side thereof, as seen in Pig. 1A is a stationary decorative panel
14, typically formed of asbestos cement and preferably having a
decorative and weather and corrosion resistant outer facing
surface. A sliding shutter 15 is arranged for slidable
positioning along a track 16.

A slidable Dblast protective panel 18 is arranged to
slide along a channel 19 between a storage position wherein it is
located Dbehind stationary protective paqel 14 and a clbsed
position wherein it covers a window opening 21. Panél 18 is
provided with four rollers 22 located adjacent each of the four
corners thereof and each removably mounted thereto preferably by
means of a bolt 24, a washer 26 and spacers 28 and 29 which
cooperate with a threaded aperture 30 formed in the panel 18. The
rollers 22 at the bottom of panel 18 extend downwardly from the
panel and travel along a track 20. Track 20 is preferably defined
by a U-shaped channel member 31 which is preferably welded to

frame element 12.



Addi tionally in accordance wth a preferred enbodi ment of the
present invention the w ndow frame assenbly includes at |east one
col | apsi bl e el ongat e nenber disposed inwardly of the panel and at the

peri phery thereof, which is operative as a shock absorber to generally
non-resiliently absorb the shock of a blast inpinging on the panel from
outside the panel. Addition® |y in accordance with a preferred

enbodi mrent of the L Ssent i nyention,, .the slidgple bl ast protective w ndow

assembly may incl UdE X B ectiQe ANEFSE oFf M9 PEBE REcri BRY  Present

her ei nab@%gention illustrated in Figs. 7B and 8B, a grooved wheel 52 1is
mounted onto plate 18 by means of a mounting pin assembly
including a mounting pin 53, a washer 54 and a mounting element
55, fixed to the plate, as seen in Fig. 7B. As seen in Pig. 8B,
the grooved wheel 52 rides on a track 56 having a generally
triangular cross-section which is integrally formed with a window
frame member sé. A hollow bar element 59, preferably of square
cross section, is welded or otherwise attached to frame member 58
underlying track member 56, in order to provide enhanced
struétural strength.

It is a particular feature of the present invention
that the channel member 31 (Fig. 8A) or the bar element 59 (Fig.
8B) serves as a non-resilient blast shock absorber, as may be
seen from a consideration of Fig 10A, which illustrates expected
non-elastic deformation of member 31 in response to a blast
outside panel 18.

Channel 19 is defined by an outer wall of member 31, by
frame element 12 and by an elongate right éngle bracket 32, which
is disposed outwardly of element 31 and spaced therefrom and ié
preferably welded to frame element 12. Bracket 32 defines a
rebound protective flange 34 which surrounds the panel 18 on
three sides, when the panel is in a closed position.

It is also a particular feéture of the present
invention that the flange 34 serves as a non-resilient blast
shock absorber, as may be seen from a consideration of Fig 10B,

which illustrates expected non-elastic deformation of member 32



5 BRI EF DESCRI PTI ON OF THE DRAW NGS The present

i nvention wll be understood and appreciated nore fully fromthe
followi ng detail ed description, taken in conjunction with the drawi ngs in
whi ch: Figs. 1A and 1B are sinmplified illustrations of a bl ast
protective w ndow assenbly constructed and operative I n accordance

with a preferred enbodi nent of the imfention in an

in response to a blast outside panel 18.

In accordance with a preferred embodiment of the
present invention a plurality of anchor members 36 are welded to
bracket 32. Preferably, anchor members 36 are arranged to extend
through suitably formed apertures in frame element 12 and qu be
anchored in poured concrete surrounding the frame.

Window opening 21 is additionally defined by an
intermediate frame member 38, which is also operative together
with an inner panel 40, spaced from panel 14, to define a volume
42 which is filled with poured reinfor&ed concrete, as seen
particularly well in Pigs. 1B and 1D. Panel 40 is preferably made
of 5 mm thick steel and is preferably operative to prevent
shrapnel from a blast outside the panel 14 from passing
therethrough. Volume :- 42 may be defined at the interior by a
suitable retaining panel 44, which may be formed of asbestos-
cement or any other suitable material. Panel 44 may be plastered
over or be formed with an interior decorative finish.

A sealed window assembly is preferably located in
window opening 21, for providing protectiqn against ingress of
toxic agents into a protected room.

A combination handle and stopper member 48 is mounted
onto panel 18 for enabling a user to move the panel 18 from a
storage position, as seen in Figs. 1A and 1B to a protective
position, as seen in Figs. 1C, 1D and 1E. The handle and stopper
member 48 1is located and configured such that the user's hand
when engaging the handle defined thereby, cannot be forced
against either a side frame element 49 or intermediate frame

member 38.



open orientation, nounted in a building and seen respectively fromthe

outside and fromthe inside; Figs. IC and 1D are sinplified
illustrations of a blast protective w ndow assenbly constructed and
operative in accordance with a preferred enbodi nent of the invention in
an closed orientation, mounted in a building and seen respectively from
t he outside and fromthe inside; 11. -~ Fig. IEis atop view

i [lustration of tpkeeferdBYy asseiitpye GliedHtthi¥neS@NtprioARd gBrasleerRdng N
Figs IC and ID; Figs. 2A and 2B are illustrations of the w ndow

assenbl ythef tpaaelr asedh anveckednposistadd ecas rsdem irutRiglsl.y 1C; evéPsednd
OrlentaHERnS&he locking mechanism, which is particularly illustrated in
Figs. 5A and 5B includes a slidable locking Dbar assembly 50
mounted on side frame element 49 and an apertufed engagement
element located on panel 18. Pig. S5A illustrates an unlocked

. orientation, while Fig. 5B illustrates locking engagement.

It is a particular feature of the present invention
that the protective window assembly is upside down symmetric and
can be installed in any suitable orientation. Figs. 2A and
illustrate that either left obening or right opening window
arrangements may be realized with entirely the same apparatus,
merely by installing the apparatus upside down. This upside down
installation possibility is enabled by the provision of rollers
22 at both the top and bottom of the panel 18.

Reference is now made to PFigs. 9A and 9B which
illustrate two alternative embodiments of the track arrangement
shown in Fig. 8. In Pig. 9A, element 31 is turned upside down to
define a channel in which rollers 62 travel. The functionality
of element 31 as a shock absorber remains unchanged, but the
placement and/or the size of the rollers is changed accordingly.

Fig. 9B illustrates an alternative embodiment in which
each roller 22 in the embodiment qf Fig. 8 is replaced by a pair
of rollers 64 and 66, mounted on opposite sides of a panel 68.
Here, members 31 and 32 are replaced by a combination track and
channel defining shock absorbing elongate member 70 which is non-

elastically deformable both under the blast and the rebound.



Fig. 3is a partially cut away viemfof part of the assenbly of Figs. 1A -

1E; Figs 4A and 4B are detailed illustrations of parts of the
apparatus of Figs. 1A - 3; Figs. 5H5A and 5B are
illustrations of a | ocking arrangenent enployed in the apparatus of

Figs. 1A - 4B in respective unlocked and | ocked orientations;
Fig. 6 i's an expl oded view of part oflz he apparatus of

Refefence is now made to PFigs. 11 - 13. It is
appreciated that panel 18 may remain in its storagé position for
many years without being moved. In order to preserve the
slidability of the panel, the rollers 22 may require service or
replacement from time to time. It is a particular feature of the
present invention that the rollers 22 are iﬂféfior of the panel
14, thus enabling them to be accessed from the inside, since
outside access is impractical.

Due to the extreme weight of the panel 18, removal of
the rollers can only be done conveni;ntly if apparatus is
provided for raising and then supporting the panel 18 during
roller replacement.

Accordingly, ;ﬁ accordance with a preferred embodiment
of the present dinvention, a cam tool 80 is provided for
engagement with a suitably positioned recess or aperture formed
on an inside surface of panel 18. As seen in Pigs. 12 and 13, due
to the eccentric outer surface of cam tool 80, the tool <can be
inserted into the aperture 82 when a flat surface 83 of the tool
lies against a surface a frame element 12._Subsequent rotation of
tool 80, employing a handle 86, is operative to raise the panel
18 and thus free rollers 22 for replacement.

Reference is now made to Figs. 14 - 19B, which
illustrate a protective window which is suitable for use in new
construction and is also retrofittable in existing construction.
The window may be employed without any further protective
apparatus or alternatively may Dbe incorporated in a Dblast
protective assembly as shown in Fig. 1B. In the context of the

apparatus of Fig. 1B, the protective window may constitute the



6 Figs. 1A - 5B; Fig. 7Ais a detailed exploded view illustration
of the nounting of a roller on a blast protective panel form ng part of

t he apparatus of Figs. 1A - 6; Fig. 7B is an detail ed expl oded
view illustration of the nounting of a roller on a blast protective panel
formng part of the apparatus of Figs. 1A.- 6 in accordance wth a
preferred enbodiment of the present iventi-on; Fig. 8Ais a

sectl onal UL SUSon SLoBRIY OF Lo RORRY 2husyBla B9 s, Sopontng
6in aCQf?fk¥H¥3ﬁ@d&id@ngrsigEéggion against ingress of toxic agents into
a protected room.

The protective window of Figs. 14 - 19B comprises a
window frame 100, which may be any suitable window frame,
preferably formed of steel. The window frame may form part of the
blast protective apparatus shown in Figs. 1A - 1D, but need not
be associated with additional protective apparatus.

In accordance with a preferred embodiment of the
present inventién, the protective window also comprises a
periﬁheral frame 102, which is preferably hinged onto frame 100
in a conventional manner by means of hinges 104. The peripheral
frame 102 preferably includes a plurality of elongate generally
planar members 106 each formed with a peripheral 1lip 108.

A plurality of generally U-shaped elongate members 110,
each having an elongate protrusion portion 112 and a pair of
respective éuter and inner flanges 114 and 116 are each welded,
as by spot welding, to a corresponding elongate generally planar
member 106. The arrangement is preferabl§ such that the outer
elongate edge of flanqe 114 lies against the base of lip 108; as
shown in Pig. 17B, so as to define a space between the peripheral
lip 108 and the protrusion portion 112.

A peripheral glass pane sealing and mounting member
120, preferably formed of a resilient gas sealing member, such as
rubber, is disposed interiorly of the protrusion portions 112. A
glass pane 122, typically of thickness 6 mm, when a protective

plate such as plate 18 (Fig. 1A) is provided, or 12 mm when no



enbodi mrent of the present invention; Figs. 9A and 9B are
sectional illustrations of alternative arrangenents of the part of the
apparatus shown in Fig. 8; Figs. 10A and |1OB are sinplified
illustrations of the operation of the apparatus of Fig. 8 under respective
bl ast and rebound conditi ons; Fig. 11 is an illustration of one
arrangenent for |ifting a blast protg&ttive panel to permt replacenent or
mai nt enance of rollers nounted thereon; Figs. 12 and 13

: lollvgffaziat g%%’?@fd;ﬂa%lggﬁo%é&g:rigppsggt u%roggdegi, Iput 1&ltéfha’£ﬁ§wt e any
suitable thickness, is sealingly engaged within sealing and
mounting member 120. A retaining flange 123 is preferably bolted
to each protrusion for retaining the glass pane sealing and
mounting member in place. It is to be appreciated that the
thickness of glass pane 122 can be changed as required or
desired. '

Preferably, all of +the above elements with the
exception of the glass- pane sealing and mounting member 120, are
formed of steel and joined by welding. ‘

It is noted that preferably inner flange 116, together
with retaining flange 123 defines a peripheral pocket wherein
the glass pane sealing and mounting member is retained.

Further in accordance with a preferred embodiment of
the present invention, a peripheral resilient seal 124 may be
located at least partially in the space between <the peripheral

| lip 108 and the protrusion portion 112. Preferably peripheral
resilient seal 124 includes a plurality of leaves 126, 128, 130
and 132, each supported on a base 134, wyich lies against an
outer facing wall of protrusion portion 112.

In the illustrated preferred embodiment, leaves 126 and
128 1lie in the space between protrusion portion 112 and lip 108
and provide two stage sealing therebetween. Leaves 130 and 132,
which are preferébly longer than leaves 126 and 128 extend beyond
lip 108 and provide enhanced gas sealing between the window and
the .frame 100, when the window is closed, as shown in Figs. 18A

and 18B.

The peripheral frame 102 may be mounted on hinges 104



orientations; Fig. 14 is an illustration of a protective w ndow
assenbly constructed and operative in accordance wth a
7 preferred enbodi nent of the present invention,; Figs. 15 and 16
are respective partially exploded view and assenbled view illustrations of
the protective wi ndow of Fig. 14; '

15

as shown or alternatively may be otherwise mounted. Preferably it
is provided with internal locking bolts 140 and 142, retractably
extending through one or more of the elongate protrusion portions
112 for engagement with suitably positioned locking sockets 144
in the window frame 100. Locking bolts 140 and 142 are typically
manually operated by a conventional locking handle member 146 in
a conventiqnal manner. An additional locking member 148 may be
directly mounted on handle member 146, also in a conventional
mannexr.

It 1is .a particular-feature of the present invention
that all of the window constructions described above are suitable
for installation in right or left opening configurations without
requiring modification.

It will be appreciated by persons skilled in the art
that the present invéntion is not limited by what has been
paiticularly shown and described hereinabove. Rather the scope of

the present invention is defined only by the claims which follow:



Fi gs. 17A and 17B are respecti ve exploded view and assenbl ed view
sectional illustrations of the protective w ndow take the lines
XVII - XVII in Fig. 14, Figs. -18A and 18B are sectiona

illustrations of the protective w ndow taken al ong thjmm’jﬂ”"ﬂm' L1
in Fig. 14, in respective open and closed orientationg; 838 ""’
Figs. 19A and 19B illustrate the windmwv of Fig. 14 in respective ISocked
and unl ocked orientations. :

CLAIMS
1. A protective window comprising a peripheral frame
includ;ng a plurality of elongate generally planar members each
formed with a.peripheral lip, a plurality of generally U shaped
elongate members, each having an elongate protrusion and a pair
of flanges which are welded to é corresponding elongate generally
planar member, so as to define a space between the peripheral lip
and the protrusion, a peripheral glass pane sealing and mounting
member disposed interiorly of the protrusioné and having a glass
pane sealingly engaged therewithin and a }etaining flange welded
to each protrusion for retaining the glass pane sealing and

mounting member in place.

2. Apparatus according to claim 1 and wherein said
peripheral frame is mounted in a blast protective window assembly

and forms a sealing window portion thereof.

3. A slidable blast protective windqw assembly including:
a window frame assembly défining a plurality of tracks;
a blast protective panel slidably disposed within the
window frame assembly and being movable from a storage position
to a Dblast protective position by sliding motion along the
tracks;
rollexrs, supporting the blast protective panel and
being located interiorly of the panel; and
a protective window according to claim 1 mounted in

said window frame assembly.



8 DETAI LED DESCRI PTI ON OF A PREFERRED ENMBODI MENT

Reference is now nmade to Figs. 1A - 7A and 8A, which illustrate a bl ast
protective w ndow assenbly constructed and operative in accordance with a
preferred enbodi nent of the present invention. Tﬂg,assenb%yﬂcﬁﬁﬁ?Tgés a

w ndow franme assenbly 10, typically conprising a plural M&\Nfrane
elements 12 which are wel ded togethe¥7 at” their r \“\\1 m

together wth an end nenber 13 to define a genera ar i ndow
frame. The wi ndow frame el enents 12 are preferably forned as by stanping

fromsteel, preferably of thickness 3 nm . Fi xed to wi ndow frane
assenbl y 10 at the outer facing
4. A slidable blast protective window assembly including:

a window frame assembly;

a Dblast protective'panel slidably disposed within the
window frame assembly and being movable from a storage position
to a blast protective position by sliding motion;

rollers, supporting the blast protective panel;

a rebound proteqtive element di'sposed outwardly of the
blast protective panel; and

| a protective window according to eclaim 1 mounted in

said window frame assembly.

5. A slidable blagt protectivé window assembly including:

a window frame assembly;

a blast-proteétive panel slidably disposed within the
window frame assembly and being movable from a storage -position
to a Dblast protective position by sliding motion;

rollers, supporting the blast protective panel, and
wherein said window frame assembly, said blast protective panel
and said rollers are configured and arranged such that the window
assembly may be installed upside down without requiring
substantial modification; and

a protective window according to c¢laim 1 mounted in

said window frame assembly. e

6. A slidable blast protective window assembly including:

a window frame assembly;



side thereof, as seen in Fig. 1A is a stationary decorative panel 14,
typically fornmed of asbestos ctenment and preferably having a decorative and

weat her and corr M | uter facing surface. oSt it tler
15 is arr angedﬂmmml,mllﬁumglﬂposi tioning along a ”Emlﬁ}ﬂ%ﬁmﬁ BREN IA
slidabl e bl ast prbtetctilvenpamel *18 is arranged to slid 19
bet ween a storage position wherein it s |ocated behind stationary

' I d | .osed . | ti in it 2 W, nd
protective panel 14 cod.e closed, posliien Wigshn L couere slnton,
h of .. f th .
cach O s eeab BFOgubllE0) ORGP Y e s Ruop,

to a blast protective bosition by sliding motion;

rollers, supporting the blast protective panel;

at least one collapsible elongate member disposed
inwardly of the panel and at the periphery therxeof, which 1is
operative as a shock absorber to generally non-resiliently absorb
the shock of a blaét impinging on the panel from outside the
panel; and

a protective window according to claim 1 mounted in

said window frame assembly.

7. A slidable blast protective window assembly inclﬁding:
a window framg'assembly defining a plurality of tracks;
a Dblast protective panel slidably disposed within the
window frame assembly and being movable from a storage position
to a blast protective position by sliding motion along the
tracks; and
rollers, supporting the blast -protective panel and

being located interiorly of the panel.

8. A slidable blast protective window assembly including:
a window frame assembly;
a Dblast protective panel slidably disposed within the
window frame assembly and being movable from a storage position
to a blast protective position by sliding motion;

rollers, supporting the blast protective panel; and

This Sheet Has Been
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cooperate w th—-a—threaded .aperture 30 forned in the panel 18. The rollers
22 at the bottomof panel 18 extend downwardly fromthe-.panel _and travel
along a track: ZHIIJm)ﬁH'(l"EMEHMeferabI y defined by a |UTHISSOKEETCHASBEEN
menber 31 which | ded to franme elenent {L2. REPLACED

9 Accordi ng to" afother embodiment of the preseft—avertdon
illustrated in Figs. 7B and 8B, a groaged wheel 52 is

a rebound'ﬁfotective element disposed outwardly of the

blast protective panel.

A slidable blast protective window assembly including:
a window frame assembly;
a blast protective panel slldably dlsposed within the

window frame assembly and belng movable from a storage position

to a blast protective position by sliding motion;
rollers, supporting the blast protéctive panel, and
wherein said window frame assembly, said blast protective panel

and said rollers are configured and arranged such that the window

assembly may be installed upside down without requiring

substantial modification.

10. A slidable blast protective window assembly including:

a window frame assembly;
a blast protective panel slidably disposed within the

window frame assembly and being movable from a storage position

to a blast protective position by sliding motion;

rollers, supporting the blast protective panel; and

at least one collapsible elongate member disposed

inwardly of the panel and at the periphery thereof, which is

operative as a shock absorber to generally non-resiliently absord

the shock of a blast impinging on the panel

from outside the

panel.

___;ﬁf_~___‘_§~‘____
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mounted onto plate 18 by neans of a mounting pin assenbly including a
nmounting pin 53, a washer 54 and a nounting elenent 55, fixed to the
plate, as seen in Fig. 7B. As seen in Fig. 8B, the grooved wheel 52 rides
on a track 56 having a generally triangular cross-section which is
integrally fornmed with a window frame nmenber 58. A holl ow bar el ement 59,
preferably of square cross section, i23%welded or otherw se attached to

frame nenber 58 underlying track nenber 56, in order to provide
enhanced structural strength. ABSTRALT j 5 3 particular feature of the
present invention that the c el 1 EJ§£D§E%Q 8A) or the bar el enent
59 (Fig. 8B) serves as a non—fest++err—brast—stock absorber, as may be

A protective window including a peripheral frame
including a plurality of elongate generally planar members each
formed with a peripheral 1lip, a plurality of generally U shaped
elongate members, each having an elongate protrusion and a pair
of flanges which are welded to a corresponding elongate generally
planar member, so as to define a space between the peripheral lip
and the protrusion, a peripheral glass pane sealing gnd' mounting
menmber disposed interiorly of the protrusions and having a glass
pane sealingly engaged therewithin and.a retaining flange welded
to each protrusion for retaining the glass pane sealing and

mounting member in place.

Figure 1



seen froma consideration of Fig 10A, which illustrates expected

non-el astic deformation of nenber 31 in response to a blast outside panel
18. Channel 19 is defined by an outer wall of nmenber 31, by

frame el enment 12 and by an el ongate right angle bracket 32, which is

di sposed outwardly of elenment 31 and spaced therefromand is preferably
wel ded to frame el enment 12. Bracket 3214&fines a rebound protective flange
34 which surrounds the panel 18 on three sides, when the panel is in a

cl osed position. It is also a particular feature of the
present invention that the flange 34 serves as a non-resilient blast

shock absorber, as nmay be seen froma consideration of Fig | OB,

TA

FIG.




whi ch.illustrates expected non-el astic deformati on of menber 32

10 in response to a blast outside panel 18. In accordance with a
preferred enbodi nent of the present invention a plurality of anchor
menbers 36 are welded to bracket 32. Preferably, anchor nenbers 36 are
arranged to extend through suitably formpgl apertures in frame el enent 12
and to be anchored in poured concrete surroundi ng the frane.

18
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Wndow opening 21 is additionally defined by an intermediate frane
menber 38, which is also operative together wth an inner panel 40, spaced
frompanel 14, to define a volume 42 which is filled with poured
reinforced concrete, as seen particularly well in Figs. 1B and 1D. Panel
40 is preferably made of 5 mmthick stgeh and is preferably operative to
prevent shrapnel from a blast outside the panel 14 from passing
t her et hrough. Vol unme 42 may be defined at the interior by a suitable
retaining panel 44, which may be fornmed of asbestos- cenent or any ot her
suitable material. Panel 44 may be plastered over or be fornmed with an
interior decorative finish. A seal ed wi ndow assenbly is
preferably located in

1C

FIG.
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wi ndow opening 21, for providing protection against ingress of toxic
agents into a protected room A conbi nati on handl e and st opper
menber 48 is nounted onto panel 18 for enabling a user to nove the panel
18 froma storage position, as seen in Figs. 1A and 1B to a protective

- position, as seen in Figs. IC, ID and 1%. he handl e and stopper nenber 48
is located and configured such that the (&8&r's hand when engagi ng the
handl e defined thereby, cannot be forced against either a side frane
el ement 49 or internediate frame nenber 38.

1D

FIC.,




11 Preferably a sinple nechanismis provided for |ocking the
pahel 18 in a |ocked position, as seen in Figs. IC, IDand I|E The |ocking

mechani sm which is particularly illustrated in Figs. 5A and 5B i ncludes a
slidabl e | ocking bar assenbly 50 nounted on side frame el enent 49 and an
apertured engagement elenent |ocated gpppanel 18. Fig. SAillustrates an
unl ocked orientation, while Fig. 5B illustrates | ocking engagenent.

It is a particular feature of the present invention that the protective
wi ndow assenbly is upside down symmgiric and can be installed in any

—

K

suitable orientation. Figs. 2A and

FIG. 1B
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illustrate that either left opening or right opening w ndow arrangenents
may be realized with entirely the sane apparatus, nerely by installing the
apparatus upside down. This upside down installation possibility is
enabl ed by the provision of rollers 22 at both the top and bottom of the
panel 18. Ref erence is nOM/qggﬁ to Figs. 9A and 9B which
illustrate two alternative enbodi nents the track arrangenent shown in

Fig. 8 In Fig. 9A elenment 31 is turned upside down to R channe
in which rollers 62 travel. The functionality of eleney &y shock
absor ber remai ns unchanged, but the placenent and/or ze of /the
rollers is changed accordingly. Fig. 9B il y
alternative enbodi nent in which
<
N
O
L

FIG. 2B




each roller 22 in the enbodiment of Fig. 8 is replaced by a pair of
rollers 64 and 66, nounted on opposite sides of a panel 68. Here, nenbers
31 and 32 are replaced by a conbination track and channel defining shock
absor bi ng el ongate nenber 70 which is non- elastically deformable both
under the blast and the rebound. /27 12
Reference is now nmade to Figs. 11 - 13. It is appreciated that
panel 18 nay remain in its storage position for

52 — 1

48v

18v
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many years W thout being noved. In order to preserve the slidability of
the panel, the rollers 22 nmay require service or replacenent fromtine to
time. It is a particular feature of the present invention that the rollers
22 are interior of the panel 14, thus enabling themto be accessed from
the inside, since outside access is igpgactical. Due to the
extrenme wei ght of the panel 18, renoval of the rollers can only be done
conveniently if apparatus is provided for raising and then supporting the
panel 18 during roller replacenent. Accordi ngly, in accordance
with a preferred enbodi nrent of the present invention, a camtool 80 is
provi ded for

FIG. 4A




engagenent with a suitably positioned recess or aperture forned on an

i nside surface of panel 18. As seen in Figs. 12 and 13, due to the
eccentric outer surface of camtool 80, the tool can be inserted into the
aperture 82 when a flat surface 83 of the tool |ies against a surface a
frame el ement 12. Subsequent rotation gf; tool 80, enploying a handle 86,
is operative to raise the panelr 18 and thus free rollers 22 for

repl acenent . _ Ref erence is now made to Figs. 14 - 19B, which
illustrate a protective wi ndow which is suitable for use in new
construction and is also retrofittable in existing construction. The
w ndow may be enpl oyed wi thout any further protective apparatus or
alternatively nmay be incorporated in a bl ast

\ﬁ .
L

FIG. 4B
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protective assenbly as shown in Fig. 1B. In the context of the apparatus
of Fig. I'B, the protective w ndow nay constitute the

13 seal ed wi ndow assenbly is preferably |located in wi ndow opening 21, for
provi ding protection against ingress of toxic agents into a protected
room The protective w ndow ofg/ktgs. 14 - 19B conprises a w ndow
frame 100, which nay be any suitable w ndow frane,

FIG. 5A
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preferably formed of steel. The wi ndow frame may formpart of the bl ast
protective apparatus shown in Figs. 1A - 1D, but need not be associ ated
wi th additional protective apparatus. In accordance with a
preferred enbodi nent of the present invention, the protective w ndow
al so conprises a peripheral frame {02, which is preferably hinged onto
frame 100 in a conventional nmanner by ans of hinges 104. The peri pheral
frame 102 preferably includes a plurality of elongate generally planar
menbers 106 each fornmed with a peripheral |ip 108. A pluraity of
general ly U-shaped el ongate nenbers 110, each having an elongate ()
protrusion portion 112 and a pair of respective outer and inner flanges
114 and 116 are each wel ded, Cj

L
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as by spot welding, to a corresponding el ongate generally planar nenber
106. The arrangenent is preferably such that the outer elongate edge of
flange 114 lies against the base of lip 108, as shown in Fig. 17B, so as

~to define a space between the peripheral |ip 108 and the protrusion
portion 112. A peri pheral %!2§§ pane sealing and nounting nmenber
120, preferably fornmed of a resilient & S" seal i ng nenber, such as rubber,

is disposed interiorly of the protrusion portions 112. A gl ass pane 122,
typically of thickness 6 mm when a protective plate such as plate 18
(Fig. 1A) is provided, or 12 mm when no

FIG. ©




14 additional protection is provided, but alternatively of any suitable

t hi ckness, is sealingly engaged within sealing and nounting nenber 120. A
retaining flange 123 is preferably bolted to each protrusion for retaining
t he gl ass pane sealing and nounting nenber in place. It is to be

appreci ated that the thickness of glaig pane 122 can be changed as
required or desired. Prefera {y, all of the aBfve elenents
with the exception. of the glass pane sealing and nogﬂging megher~ 120,

are 292 \ q"‘i»

FIG. 7A



formed of steel-and joined by welding. It is noted that
preferably inner flange 116, together wth retaining flange 123 defines a
~peripheral pocket wherein the glass pane sealing and nounting nenber is

ret ai ned. Further in accordance with a preferred enbodi nent of
the present invention, a peripheral_resilient seal 124 may be |ocated at
| east partially in the space betMdéh t he peripheral Ilip 108 and the
protrusion portion 112. Preferably peripheral resilient seal 124

includes a plurality of |eaves 126, 128, 130 -and 132, each supported on a
base 134, which |ies against an outer facing wall of protrusion portion
112. In the illustrated preferred enbgﬂinent, | ea®@ 126 and

_ *

FIG. 7B



128 lie in the space between protrusion portion 112 and lip 108 and
provide two stage sealing therebetween. Leaves 130 and 132, which are
preferably | onger than | eaves 126 and 128 extend beyond I|ip 108 and
provi de enhanced gas sealing between the wi ndow and the frane 100, when
the window is closed, as shown in Figs;s&8A and 18B. The

peri pheral frame 102 may be nounted on hi nges 104

15 as shown or alternatively may be otherw se nounted. Preferably it
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is provided with internal |ocking bolts 140 and 142, retractably extending
t hrough one or nore of the elongate protrusion portions 112 for engagenent
wi th suitably positioned |ocking sockets 144 in the w ndow-franme 100.
Locking bolts 140 and 142 are typically manually operated by a
conventional |ocking handl e nenber 14%5/2 a conventional manner. An

addi tional |ocking nenber 148 may be | gctly nount ed on handl e nenber

146, also in a conventional manner. "It is a particular feature
of the present invention that all of the w ndow constructions descri bed
above are suitable for installatjon in right or |eft _opening
configurations wt h(Lut requiri ra}é cat"Bon.
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It will be appreciated by persons skilled in the art that the present
invention is not limted by what has been particularly shown and descri bed
her ei nabove. Rat her the scope of the present invention is defined only by

the clains which foll ow _ 16
CLAI MS 1. A protective m@ w conprising a peripheral
a eneral ly planar nenbers each

frame including a plurality of elong

62— ‘/18
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formed wwth a peripheral lip, a plurality of generally U shaped elongate
menbers, each having an elongate protrusion and a pair of flanges which
are welded to a correspondi ng el ongate generally planar nmenber, so as to
define a space between the peripheral lip and the protrusion, a peripheral
gl ass pane sealing and nounting nenbergmysposed interiorly of the
protrusions and having a glass pane sealingly engaged therewithin and a
retaining flange wel ded to each protrusion for retaining the glass pane
sealing and nounting nenber in place. 2. Appar atus accordi ng
to claim 1 and wherein sai d 58

66
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peripheral frame is nmounted in a blast protective w ndow assenbly and

forms a sealing w ndow portion thereof. 3. A slidabl e bl ast
protective w ndow assenbly including: a w ndow frane assenbly
defining a plurality of tracks; a blast protective panel slidably
di sposed within the w ndow frane asseg%}¥ and being novable froma storage
position to a blast protective positio 2by sliding notion along the
tracks; rollers, supporting the,blast protective panel and

being located interiorly of thée pan¢l; and a protective w ndow

according to claim1 nounted in

-
— 7
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said w ndow frane assenbly. 4. A slidabl e bl ast
protective wi ndow assenbly including: a W ndow frane assenbly;
a blast protective panel slidably disposed within the w ndow frane
assenbly and being novable froma storage position
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to a.blast protective position by sliding notion; rollers,

supporting the bl.ast protective panel; a rebound protective

el enent di sposed outwardly of the blast protective panel; and a
protective w ndow according to claim1 nounted in said w ndow frane
assenbl y. 5. A slidabl e bl ast pppteecti ve wi ndow assenbly incl uding:
a w ndow franme assenbly; a bl ast protective panel slidably

di sposed within the w ndow frame assenbly and bei ng novable from a storage
position to a blast protective position by sliding notion;

FIG. 71



rollers, supporting the blast protective panel, and wherein said w ndow
frame assenbly, said blast protective panel and said rollers are
configured and arranged such that the window assenbly nay be installed
upsi de down wi t hout requiring substantial nodification; and
a protective w ndow according to claigzéggnunted in said wi ndow frame

t

assenbl y. 6. A slidabl e bl ast ective wi ndow assenbly
i ncl udi ng: a w ndow frane assenbly;
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a blast protective panel slidably disposed within the w ndow frame
assenbly and being novable froma storage position to a blast protective
position by sliding notion; rollers, supporting the bl ast
protective panel; at | east one coll apsi bl e el ongate nenber

di sposed inwardly of the panel and §§/1>he peri phery thereof, which is
operative as a shock absorber to gener Fy non-resiliently absorb the
shock of a bl ast izﬁinging on the panel fromoutside the panel; and

B\
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a protective w ndow according to claim1 nounted in said w ndow frane
assenbl y. a wi ndow frane assenbly defining a plurality of
tracks; a blast protective panel slidably disposed within the
wi ndow frane assenbly and being novable froma storage position to a
bl ast protective position by sliding24p@tion along the tracks; and
rollers, supporting the bl ast prot e&ti ve paneliro and being | ocated
interiorly of the pan : "\ '—\
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8., . . Aslidable blast protective w ndow assenbly incl uding:

a w ndow franme assenbly; a bl ast protective panel slidably

di sposed within the wndow fra assenbly and being novable froma
storage position to a bl ast protective position by sliding notion;
AVENDED SHEET 25/27
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19  blast protective panel. 9. A slidable bl ast protective

wi ndow i ncl udi ng: a w ndow franme assenbly; a bl ast
protective panel slidably disposed within the wndow frane assenbly and
bei ng novable from storage position to a blast protective position
by slidi not i on,; - rol | erszgsogupporting the blast protective
panel, and
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wherein said wi ndow franme assenbly, s d blast prot ective panel and said
rollers are configured and arranged such that the window assenbly nay be

install ed upside down w.thout requiring substantial nodification. 10.
A slidable blast protective w ndow assenbly including: a w ndow
frame assenbly; a blast p tgctive panel slidably disposed wthin
the w ndow frame assenbly and bei ng m{vabl e froma storage posIiion to
a blast protective position by sliding notion; rol 1€t s
supporting the blast protective panel; and | east one
col I apsi bl e - el ongat e ¥nenber, di speged © ~ O
- = = <r = L.
A NN
R o e F-——~
~ | o 5 !
o= 3 ] / i

n—""

7 |
/ .
Y

\
122

FIG.19A



|nwar of the_paneL_and_aL_Lhe_periphery t her eof mhi&ﬁﬁqﬁkj””wﬁiégﬂggv
shock absor ber enerally non-resiliently absorb tihel shock of a
bI st i Mpi ngi ng or”"m“lﬁiﬂml "Illiﬂ“lout si de the panel. 17 AUG 1598
18

a blast Pfotective panel slidably disposed within the
window frame assembly and being movable from a storage positién
to a blast protective position by sliding motion;

rollers, supporting the blast protective panel;

at least one collapsible elongate member disposed
inwardly of the panel and at the periphery thereof, which is
operative as a shock absorber to generally non-resiliently absorb
the shock of a blast impinging on the panel from outside the
panel; and ' '

a protective window according to claim 1 mounted in

said window frame assembly.

7+————3A—slidable blast preotective-wind

to a blast protective position by
tracks; and
rollers, supporting the blag -protective panel and

being located interiorly of the pan

8. A slidable blask” protective window assembly including:
a window frdme assembly;
a protective panel slidably disposed within the
assembly and being movable from a storage position

ast proteétive position by sliding motion;
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blast protective panel.

9. A slidable blast protective windo€\iﬁﬁl;\gl ’ igding:

a window frame assembly;

a Dblast protective panel slidably dngoéed within the
window frame assembly and being movable from & storage position
to a Dblast protective position by sliding motion;

rollers, supporting the blast/protéctive panel, and
wherein said window frame assembly, said blast protective panel

and said rollers are configured and «r;aeged such that the window

\
assembly may be installed upgiye” down without requiring
AN\ ™
substantial modification. \g&Q\
10. A slidable blast/protective window assembly including:

a2 window frameg assembly;

a blast protective panel slidably disposed within the
window frame assembly and being movable from a storage position
to a blast pypotective position by sliding motion;

ro egsxlghpporting the blast protective panel; and

\}éast one collapsible elongate member disposed
inwarﬁ the panel and at the periphery thereof, which is
operaki a shock absorber fo generally non-resiliently absorb
shock of a blast impinging on the panel from outside the

panel.
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