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A blast protecting panel for interior portions of building windows
(27) includes a blast-shielding panel (6) of a high tensile fiber woven in
an open weave fabric in such a manner whereby a high degree of light
is transmitted through the fabric while still allowing see—through visibility.
The fabric is mounted using a retention system, which can be either fixed
or dynamic, allowing the fabric to unwind and billow out into the building,
retaining flying glass and debris. The retention system preferably includes
fixed upper and dynamic lower tension retainers (7) around which a length
of fabric is wound and which allows the fabric to unwind therefrom without
becoming detached from the retainer case (5) or from the surface to which

the retainers are mounted.




AL
AM
AT
AU
AZ
BA
BB

BE
BF

BG
BJ

BY
CA

CG
CH
CI

CM
CN
CU

DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
Kz
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zeatand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
TD
TG
TJ
™
TR
TT
UA
UG
uUs
UZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 99/14550 PCT/US98/19123

10

15

-1-

PROTECTIVE WINDOW SHIELD FOR BLAST MITIGATION

This application relates to, and claims the benefit of, U.S. Provisional Application
Serial No. 60/059,029, filed September 16, 1997, the entire disclosure of which, including

subject matter incorporated therein by reference, is incorporated herein.
BACKGROUND OF THE INVENTION
1. Field of the Invention

The invention relates in general to devices for protecting buildings from the
hazardous effects of exterior explosive blasts and certain natural disasters, and in particular
to a protective shield which can be applied to window or other portions of a building for

mitigating the effects of exploding or shattered glass and flying debris.
2. Related Art

In exterior explosions and certain natural disasters, a high percentage of injuries and
damage are caused by flying debris, particularly from glass and particles from the windows

of a building.

Attempts have been made to address this issue. One method is to apply protective
film to the window. This reduces the amount of flying glass and debris, but can result in
larger pieces of glass and film that still cause injury and damage. Films have a relatively
short life cycle, and are subject to UV degradation that causes breakdown in the film and in

its adhesives. There are also anchoring problems involved with thicker films and laminates.
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Another method involves installing blast curtains at window areas. These blast
curtains, however, can be rendered ineffective to potential danger by drawing them open.
Furthermore, in most embodiments, extra fabric is stored in a bottom container below the
interior side of the window, which is unsightly and collects dust and dirt, requiring periodic

cleaning.

Another method involves the use of strong laminated glass at window openings. The
strength requirements of the framing around such units are considerable, as the frame must
be able to withstand at least as much load as the laminated unit to prevent the unit from
becoming detached from the building structure in the event of an explosion. In both new

construction and retrofit situations, such framing is very costly.

These and other drawbacks exist in prior methods and apparatuses for blast

mitigation.

SUMMARY OF THE INVENTION

In a preferred embodiment, the invention provides a blast protecting panel which 1s
comprised of a high tensile fiber woven in an open weave fabric in such a manner whereby
a high degree of light is transmitted through the fabric while still allowing see-through
visibility. The fabric is mounted using a retention system, which can be either fixed or
dynamic, allowing the fabric to unwind and billow out into the building, retaining flying
glass and debris. The retention system preferably includes fixed upper and dynamic lower
tension retainers around which a length of fabric is wound and which allows the fabric to
unwind therefrom without becoming detached from the retainer case or from the surface to

which the retainers are mounted.
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of the invention will be apparent
from the following more particular description of preferred embodiments as illustrated in the
accompanying drawings, in which reference characters refer to the same parts throughout the

5 various views. The drawings are not necessarily to scale, emphasis instead being placed

upon illustrating principles of the invention.

FIG. 1 is an exploded isometric view showing certain features of the invention

according to a first embodiment.

FIG. 2a is a vertical section showing certain features of the invention according to

10 a first embodiment.

FIG. 2b is an elevation showing certain features of the invention according to a first

embodiment.

FIG. 3 is an exploded isometric view showing certain features of the invention

15 according to a second embodiment.

FIG. 4a is a vertical section showing certain features of the invention according to

a second embodiment.

FIG. 4b is an elevation showing certain features of the invention according to a

second embodiment.

20 FIGS. 5a through 5c are a series of views showing certain features of a mounting

system according to a third embodiment of the invention.
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DETAILED DESCRIPTION

With reference to FIGS. 1, 2a, and 2b, a protective window shield for blast mitigation
is preferably installed at an interior location with respect to a glass window 27 of a building.
A mounting configuration is detailed in FIGS. 2a and 2b. A blast-shielding panel 6 is
retained at upper and lower positions by a dynamic retention system, which permits the
fabric to unwind and billow out into the building, whereby flying glass and debris can be
contained in the fabric. The dynamic tension retainers preferably have an approximate

spring constant of 1.3 Ib./in.

The retention system for the embodiment of FIGS. 1, 2a, and 2b preferably includes
upper and lower dynamic tension retainers 7 to which a 10-inch retaining loop 26 is
thermally bonded at each end of the blast-shielding panel 6. This retaining loop can be

further secured to the dynamic tension retainers 7 by the blast-shielding panel enforcer bar

(FIG. 3, reference no. 17) with screws. Each retainer case 5 preferably stores three

revolutions of the blast-shielding panel 6 to allow for proper dynamic release and resistance.

The dynamic tension retainers 7 are pivotally mounted within the retainer case 5
which contains mounting brackets 1 that are securely fastened to a permanent building
structural element by steel fasteners (see FIG. 2a). The mounting brackets 1 may be provided
with a shaft lock 2 and shaft lock pin 3. Each dynamic tension retainer 7 preferably has a
dual polymer construction and steel torsion bearer and .56" diameter shaft. A freewheel
retainer 4 is provided within the retainer case 5. The retainer case is preferably of a high
strength metallurgical alloy construction with a wall thickness of .04" and is capable of either
an inside mount, outside mount, or ceiling mount. The retainer case 5 is mounted adjacent
to the permanent building structural element by .0625 stainless steel aluminum alloy brackets

1, and may be provided with a decorative cover 8.
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FIG. 3 shows a second embodiment of the invention, and FIGS. 4a and 4b illustrate
a mounting configuration for the second embodiment. A blast-shielding panel 110 is
retained at the upper position by a blast-shielding panel enforcer bar 113, and at the lower
position by a dual dynamic tension retainers 16, 36 which permits the fabric to unwind and

billow out into the building, whereby flying glass and debris can be contained in the fabric.

The retention system for the embodiment of FIGS. 3, 4a, and 4b preferably includes
an upper blast-shielding panel enforcer bar 113 that is secured to a permanent building
structural element with fasteners 14, 15. The blast-shielding panel 110 is attached to the
blast-shielding panel enforcer bar 113 by a thermally bonded retaining loop 46, which

encloses the enforcer bar 113.

The retention system for the embodiment of FIGS. 3, 4a, and 4b preferably includes
a lower dual dynamic tension retainer 16 to which a 10-inch retaining loop is thermally
bonded to the blast-shielding panel 110. This retaining loop is further secured to the retainer
case 9 by the blast-shielding panel enforcer bar 17 with screws. The retainer case 9
preferably stores five revolutions of the blast-shielding panel 110 to allow for proper

dynamic release and resistance.

The dual dynamic tension retainer 16 is pivotally mounted within a retainer case 9
which includes mounting brackets 112 that are securely fastened to a permanent building
structural element. The retainer case 9 is preferably of a high strength metallurgical alloy
construction with a wall thickness of .04" and is capable of either an inside mount, outside
mount, or ceiling mount. The retainer case 9 is mounted adjacent to the permanent building
structural element by .0625" stainless steel brackets 112, and may be provided with a

decorative cover 18.
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FIGS. 5a through 5c show the details of an embodiment in which a blast-shielding
panel 25 is retained at upper and lower positions by blast-shielding panel enforcer bars 23
to which the blast-shielding panel 25 is attached at thermally bonded retaining loops 24. The
blast-shielding panel enforcer bars 23 are attached to the permanent building structural

elements 212 by screws 216.

The blast-shielding panel shown in FIGS. 1-5 preferably comprises a fabric which
is woven from extrusion coated polyethylene fibers which have a tenacity of greater than 25
grams per denier and are heat-bonded for extra strength at each crossover so as not to
unravel. A preferred embodiment utilizes such fibers as are commercially available from
Allied Signal Corporation's "Spectra" product line (i.e. Spectra900, 1000, 2000), and are
described in more detail in the literature entitled "Strength of a Diamond in a Fiber", the
entire disclosure of which is incorporated herein by reference, although any suitable fiber of
sufficient tensile strength may be used. Such fibers may be coated with a polymer formulated

with performance additives, which withstand fading, mildew, soiling, and UV degradation.

The fibers are preferably woven into a double-strand,"full basket weave" mesh, 650
denier fabric that has a 25% openness configuration in the preferred application. Any open
weave in the range of 1% to 30% is also envisioned. A 5% to 25% openness is preferred
for providing significant light transmission while retaining high blast protection, with the
degree of openness selected depending upon the desired blast protection balanced against the
desired amount of light transmission through the fabric. The material thus woven is capable

of transmitting a high degree of light while providing a high resistance to explosive blasts.

In operation, an exterior explosive blast causes glass and debris to be transmitted
through a window opening. In the dynamic tension embodiments, the blast-shielding panel
1s caused to unwind from its retainers and billow out into the building, reaching a terminal

panel tension of approximately 180 1b. at full extension, without becoming detached from
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the retainer case or from a surface to which the blast-shielding panel enforcer bars are
mounted. Flying glass and debris are contained within the blast-shielding panel. For higher
risk scenarios, high strength airline cable (not pictured) may be affixed between the wall and
the dynamic tension retainers to retain the retainers as an added safety feature in the unlikely
event that the dynamic tension retainers become detached from the mounting brackets during

a blast.

The system depicted in FIGS. 1, 2a, and 2b can provide protection from flying glass
and debris at low duration (<1ms) blasts exceeding 35psi peak pressure. The system depicted
in FIGS. 3, 4a, and 4b can provide protection from flying glass and debris at blast impulses
of up to 30psi*ms (Level C, Condition 3 GSA protection rating).

The blast-shielding panel of the present invention provides the protection as set forth
above while still permitting a high degree of light transmission and see-through visibility,
thus preserving the view and natural lighting afforded by the window while providing
daytime privacy. The blast-shielding panel also serves to control day lighting and reduces

glare and heat gain, and can be used in combination with window glazing products.

While the invention has been particularly shown and described with reference to a
preferred embodiment thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and scope

of the invention.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A blast-shielding system for interior portions of building windows, comprising:

a blast-shielding panel of a high tensile fiber woven into an open weave fabric in such
a manner whereby a high degree of light is transmitted through the fabric while still allowing
see-through visibility;

a dynamic retention system to which said blast-shielding panel is affixed, said
dynamic retention system being operatively affixed to said interior portion and allowing the
fabric to unwind and billow out into the building upon the impact of an exterior explosion,

thereby retaining flying glass and debris caused by said explosion.

2. The blast-shielding system according to claim 1, wherein said dynamic retention
system comprises a fixed tension retainer at one end of said panel and a dynamic tension

retainer at an opposite end of said panel.

3. The blast-shielding system according to claim 2, wherein a length of said open-
weave fabric is wound around said dynamic tension retainer and wherein said fabric is
caused to unwind from said dynamic tension retainer upon said impact without becoming

detached from a surface to which said retainer is mounted.

4. The blast-shielding system according to claim 1, wherein said dynamic retention
system comprises an upper dynamic tension retainer at an upper end of said panel and a

lower dynamic tension retainer at a lower end of said panel.

5. The blast-shielding system according to claim 1, wherein said high tensile fiber

comprises a fiber having a tenacity of greater than 25 grams per denier.
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6. The blast-shielding system according to claim 5, wherein said extrusion coated

polyethylene fibers are heat-bonded for extra strength at each crossover so as not to unravel.

7. A blast-shielding system for interior portions of building windows, comprising:

a blast-shielding panel of a high tensile fiber woven into an open weave fabric in such
a manner whereby a high degree of light is transmitted through the fabric while still allowing
see-through visibility;

said blast-shielding panel being operatively affixed to said interior portion by fixed
upper and lower tension retainers, thereby retaining flying glass and debris caused by said

explosion.



WO 99/14550

1/7

PCT/US98/19123

FIG. 1



WO 99/14550 PCT/US98/19123

2/7

N\

27—\

—




WO 99/14550 PCT/US98/19123
3/7

FIG. 2b



PCT/US98/19123

WO 99/14550

4/7

¢ DId

o:\\




5/7

WO 99/1455

QRL . RE
< // %/////%
////. \ \

7//
.

N\

27

\——112

Mullion

FIG. 4a



WO 99/14550 PCT/US98/19123

6/7

™
e

/—110
A

- — —-u— — B

FIG. 4b



W
0 99/14550 7/7 PCT/US98/19123

212

\\\\\\\\\ﬁﬁ\\\\

N\
§
R

GLASS

%
&
\\L

NN

RETELTION
- FaBRIC

- FIG. 5b

Y

4B
AN

[[’WL/l
A

>
A @
T
////// 1L L LA

\\\\\\\ N

212
216

FIG. 5c¢




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US98/19123

A. CLASSIFICATION OF SUBJECT MATTER

IPC(6) :F41H 1/02
US CL :428/13, 911; 442/59, 135

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 428/13, 911, 442/59, 135

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 4,650,710A (HARPELL ET AL) 17 March 1987 (see columns| 1-7
2 & 4).
A US 5,466,503 A (DISCHLER) 14 November 1995 (see columns 3 & | 1-7
4).
A US 5,595,809 A (DISCHLER) 21 January 1997 (see columns 3 &| 1-7
4).
D Further documents are listed in the continuation of Box C. D Sce patent family annex.
. Special categories of cited d ts: T later d t published after the I filing date o priority
date and not in conflict with the ,_‘ tion but cited to

document defining the general state of the art which is not considered
to be of particular relevance

earlier dooument published on or after the international filing date

document which mny dn'ow doubts on pnomy clllm(l) or which is
cited to establish date of or other

special reason (as lpoexf ed)
dooumant referring to an orsl

| discl use, exhibition or other

hlishad

P* d prior to the i
the pnomy date claimed

1 filing date but later than

the principle or theory underlying the invention
X document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone
'Y* dooument of particular relevance; the claimed invention cannot be
considered to involve sn inventive step when the doounmt is
combined with one or more other such d ts, such bi
being obvious to a person skilled in the art

"&* document member of the same patent family

Date of the actual completion of the international search

24 NOVEMBER 1998

Date of mailing of the international search report

30DEC 1998 .

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authorized ofﬁceW/‘/ (A %%\—

Henry F. Epstéin

Telephone No.  (703) 308-0661

\

Form PCT/ISA/210 (second sheet)(July 1992)*



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

