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DESCRIPTION

Description

Field

[0001] The present disclosure relates to protective shields and more specifically to ballistic
shield assemblies.

Background

[0002] There is a need for a ballistic cover that can increase the ballistic rating of a shield.
More specifically, there is a need for a ballistic cover with a curved profile to fit the curved
profile of the ballistic shield. DE29711051U1 discloses a protective shield for police forces.
US2017/336176A1 discloses a riot shield that has certain ballistic properties. GB2209820A
discloses a body-protection shield for protecting a user against impact by projectiles.
GB108801A discloses a multi-layer curved shield.

Summary

[0003] According to a first aspect of the present disclosure, there is provided a ballistic shield
system comprising a shield, an ultra-high-molecular weight polyethylene ballistic cover, and a
fastening system. The shield has a first curved profile and a first ballistic rating. The shield may
have a front and a back. The ballistic cover has a second curved profile and a second ballistic
rating, the second ballistic rating being greater than the first ballistic rating. The ballistic cover
may have a front and a back. The fastening system is configured to attach the ballistic cover to
the shield. For example, the fastening system may be configured to attach the back of the
ballistic cover to the front of the shield. The second curved profile of the ballistic cover matches
the first curved profile of the shield to provide uniform contact between the shield and the
ballistic cover to minimize the occurrence of ballistic voids between the shield and the ballistic
cover. The ballistic shield system may further comprise a handle.

[0004] In various embodiments, the fastening system may be a fastener assembly. The
fastening system may be a two-part system and may comprise a first part and a second part.
For example, the fastening system may comprise a first portion disposed on the shield and a
second portion disposed on the ballistic cover. Moreover, the fastening system may be at least
one of a nut and bolt assembly, hook and loop material, a magnet assembly, a clip, and an
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adhesive. In various embodiments, the fastening system may be configured to retain at least a
portion of the ballistic cover on the shield in response to the ballistic cover cracking.

[0005] In various embodiments, the second curved profile may be a concave profile.

[0006] In various embodiments, the shield may comprise a first portion, a second portion and a
transition. The ballistic cover may comprise a third portion that substantially covers the first
portion and a fourth portion that substantially covers the second portion. The transition may be
configured to support an item being used by a user of the ballistic shield system.

[0007] In various embodiments, a shield assembly may comprise a shield, a ballistic cover,
and a fastening system. The shield may comprise a first front and a first back. The shield may
also have a first ballistic rating. The first front of the shield may have a first concave profile.
The ballistic cover may comprise a second front and a second back. The ballistic cover may
also have a second ballistic rating. The second back of the ballistic cover may have a second
concave profile. The second concave profile of the ballistic cover may be configured to mate
with, cover, and/or attached to the first concave profile of the first front of the shield. The
fastening system may be configured to attach the ballistic cover to the shield.

[0008] In various embodiments, the fastening system may be two-part system, having a first
part and a second part. More specifically, the first part of the fastening system may be
operatively coupled to the first front of the shield. The second part of the fastening system may
be operatively coupled to the second back of the ballistic cover. In various embodiments, the
fastening system may be, for example, a nut and bolt assembly, hook and loop material, a
magnet assembly, a clip, an adhesive, and/or the like.

[0009] In various embodiments, the shield may be made of a first material and the ballistic
cover may be made of a second material.

[0010] In various embodiments, a ballistic tile may comprise a body having a front surface and
a back surface. The back surface may have a curved profile. The body may be configured to
mate with a curved shield to increase the ballistic rating of the shield. The body may be sized
to cover at least 50 percent of a surface area of the curved shield. The curved profile may be a
concave profile.

[0011] In various embodiments, the ballistic tile is attachable to the shield with a fastening
system. The fastening system may be a two-part system. The fastening system may be, for
example, a nut and bolt assembly, hook and loop material, a magnet assembly, a clip, an
adhesive, and/or the like.

Brief Description of the Drawings

[0012] The subject matter of the present disclosure is particularly pointed out and distinctly
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claimed in the concluding portion of the specification. A more complete understanding of the
present disclosure, however, may best be obtained by referring to the detailed description and
claims when considered in connection with the drawing figures, wherein like numerals denote
like elements.

Fig. 1A illustrates a front perspective view of a ballistic shield system with a first attachment
system, in accordance with various embodiments;

Fig. 1B illustrates a back perspective view of a ballistic shield system with a first attachment
system, in accordance with various embodiments;

Fig. 2A illustrates a front perspective view of a ballistic shield system with a second attachment
system, in accordance with various embodiments;

Fig. 2B illustrates a front exploded perspective view of a ballistic shield system with a second
attachment system, in accordance with various embodiments;

Fig. 2C illustrates a back exploded perspective view of a ballistic shield system with a second
attachment system, in accordance with various embodiments;

Fig. 3 illustrates a front exploded perspective view of a ballistic shield system with a third
attachment system, in accordance with various embodiments;

Fig. 4 illustrates a front exploded perspective view of a ballistic shield system with a fourth
attachment system, in accordance with various embodiments; and

Fig. 5A illustrates a front exploded perspective view of a ballistic shield system with a fifth
attachment system, in accordance with various embodiments.

Fig. 5B illustrates a front assembled perspective view of a ballistic shield system with a fifth
attachment system, in accordance with various embodiments.

Fig. 6 illustrates a front exploded perspective view of a ballistic shield system with an
alternative cover shape, in accordance with various embodiments.

Fig. 7 illustrates a front perspective view of a ballistic shield system with a user, in accordance
with various embodiments.

Detailed Description

[0013] The detailed description of exemplary embodiments herein refers to the accompanying
drawings, which show exemplary embodiments by way of illustration. While these exemplary
embodiments are described in sufficient detail to enable those skilled in the art to practice the
inventions, other embodiments may be realized, and that logical, chemical and mechanical
changes may be made without departing from the spirit and scope of the inventions. Thus, the
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detailed description herein is presented for purposes of illustration only and not of limitation.
For example, the steps recited in any of the method or process descriptions may be executed
in any order and are not necessarily limited to the order presented. Furthermore, any
reference to singular includes plural embodiments, and any reference to more than one
component or step may include a singular embodiment or step. Also, any reference to
attached, fixed, connected or the like may include permanent, removable, temporary, partial,
full and/or any other possible attachment option. Additionally, any reference to without contact
(or similar phrases) may also include reduced contact or minimal contact.

[0014] The present disclosure is directed to a ballistic shield system. The ballistic shield system
is generally configured to improve the ballistic capability of a traditional shield by adding a
ballistic cover or tile to increase the ballistic capabilities of a traditional ballistic shield. Ballistic
shields with generally flat profiles have been used to protect users. However, flat profile shields
do not provide the same level of coverage as curved profile shields. Moreover, covers or tiles
used to increase the ballistic rating of a shield have not been made with curved profiles,
because the materials that are used to make the covers are difficult to process.

[0015] In various embodiments and with reference to Figs. 1A and 1B, a ballistic shield system
100 comprises a shield 10 and a ballistic cover or tile 110. The ballistic cover 110 may be
attached to shield 10 by a fastening system. The fastening system may be any suitable system
configured to attach and/or retain ballistic cover 110 to shield 10. In this regard, ballistic cover
110 may be configured to mate with and/or otherwise uniformly contact shield 10. The uniform
contact between ballistic cover 110 and shield 10 may reduce the risk of a ballistic void or
penetration zone being present in ballistic shield system 100.

[0016] In various embodiments, shield 10 may have a curved profile. For example, shield 10
may have a concave profile. Shield 10 may also have a surface that curves inward similar to
the interior of a circle or sphere. More specifically, back 11 of shield 10 may have a curved
profile such that is surrounds the user. Ballistic cover 110 may have a complementary shape.
In this regard, ballistic cover 110 may compliment or mate with shield 10.

[0017] In various embodiments and with continued reference to Figs. 1A and 1B, shield 10
may have a back 11 and a front 13. Moreover, shield 10 may have a first portion 12 and a
second portion 14. First portion 12 and second portion 14 may be defined separately from
each other. First portion 12 and second portion 14 may be joined by a transition 16. Similarly,
ballistic cover 110 may have a back 111 and a front 113 opposite back 111. Ballistic cover 110
may also have a third portion 112 and a fourth portion 114 that are defined separately from
each other and are operatively connected to one another via a transition 116. In this regard,
third portion 112 may be substantially the same shape and size as first portion 12 of shield 10.
Similarly, fourth portion 114 of ballistic cover 110 may be substantially the same size and shape
as second portion 14 of shield 10.

[0018] In various embodiments, front 13 of shield 10 may be configured to operatively engage,
fasten to, support, and/or otherwise mate with back 111 of ballistic cover 110. In this regard,
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the front 13 may have a complimentary profile to back 111 such that they mate and/or contact
one another. The complimentary profiles insure that there is uniform contact and/or support
between front 13 and back 111. This uniform contact minimizes the occurrence of ballistic
voids between shield 10 and ballistic cover 110. A ballistic void is present when there is a gap
between the shield and ballistic cover. The gap reduces the ballistic capability of the overall
shield system and increases the risk of a penetration of and/or to ballistic shield system 100.

[0019] In various embodiments, shield 10 may be made of a first material and ballistic cover
110 may be made of a second material. For example, shield 10 may be made of a bullet
resistant steel or a composite material. Shield 10 may have a first ballistic rating based on the
material that shield 10 is made from. Ballistic cover 110 may be made from a second material
such as, for example, ultra-high-molecular-weight polyethylene (UHMWPE, UHMW) (e.g.,

DYNEEMA® composite material and/or the like), other preimpregnated aramid fibers (e.g.,

KEVLAR ®, NOMEX®, TECHNORA®, and/or the like) or heat resistant, high strength composite
fibers. Ballistic cover 110 may also be made of and/or from a composite, metal, ceramic and/or
of other suitable heat resistant, high strength materials.

[0020] In various embodiments, shield 10 may be configured with handle 15 in operation. A
user may grab and support shield 10 in front of her body. The curved profile of shield 10
generally provides greater coverage than a shield with a flat profile. Moreover, the user of
shield 10 may hold shield 10 with one hand at handle 15 and may hold another device such as,
for example, a firearm, camera, and/or the like with the other hand.

[0021] In various embodiments and with continued reference to Figs. 1A and 1B, ballistic
shield system 100 may comprise a fastening system 120. Fastening system 120 may be
configured to attach, join, fasten, and/or otherwise operatively couple ballistic cover 110 to
shield 10. In this regard, fastening system 120 may be configured to permanently or removably
couple ballistic cover 110 to shield 10. Fastening system 120 may be one or more fasteners or
fastener assemblies or fastener systems 120. Fastener assembly 120 may include a nut and
bolt with one or more washers. Fastener assembly 12 may be included in a plurality of
locations on shield 10 and ballistic cover 110 and/or as part of ballistic shield system 100. For
example, fastener system 120-1, fastener system 120-2, fastener system 120-3, and fastener
system 120-4, may be disposed over and/or disposed separately from one another and may
be configured to pass through portions of shield 10 and ballistic cover 110 to form a ballistic
shield system 100. Moreover, fastener assembly 120 may be made of a suitable material such
as hardened steel.

[0022] In various embodiments and with reference to Figs. 2A, 2B, and 2C, fastener system
220 may maybe one or more pieces of a hook and loop assembly. In this regard, fastener
system 220 may be two-piece assembly, including first piece 220A and second piece 220B.
First piece 220A of fastener system 220 may be configured in or disposed on shield 10.
Second piece 220B of fastener system 220 may be disposed on or attached to ballistic cover
210. Moreover, fastener system 220 may be disposed at multiple points on shield 10 and/or
ballistic cover 210 to provide appropriate coverage and support when ballistic cover 210 is
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attached to shield 10.

[0023] In various embodiments and with continued reference to Figs. 2A, 2B, and 2C, ballistic
cover 210 may be retained on shield 10 in the event that ballistic cover 210 cracks or fractures
in response to a high energy event (e.g., a projectile/bullet impact). Because fastener system
220 has a distributed engagement, ballistic cover 210 may be retained over an area. More
specifically, ballistic cover 210 may be retained in response to cracking or fracturing because of
the disturbed engagement of fastener system 220. In this regard, ballistic shield system 200
may maintain some or all of its ballistic capabilities in response to ballistic cover 210
experiencing a failure (e.g., the cracking or fracturing of ballistic cover 210) maintaining the
performance of ballistic cover 210 because ballistic cover 210 is retained on shield 10 by
fastener system 220.

[0024] In various embodiments and with reference to Fig. 3, ballistic cover 310 may be
configured with a structure that facilitates attachment of ballistic cover 310 to shield 10. For
example, ballistic cover 310 may include a hook 340 that is formed in ballistic cover 310. Hook
340 may be configured to engage and/or overlap shield 10 in response to ballistic cover 310
being installed on shield 10.

[0025] In various embodiments, ballistic shield system 300 may have a hybrid fastening
system. In this regard, any of the fastening systems described herein may be employed
together in whole or in part with other fastening systems and/or structures of shield 10 or the
ballistic covers described herein. For example, the fastening system may include one or more
mechanical fasteners (e.g. a nut in a bolt), a structure formed in the ballistic cover 310, and/or
a fastening system like hook and loop device disclosed herein.

[0026] In various embodiments and with reference to Fig. 4, ballistic cover 410 may be
attached to shield 10 by one or more alternative methods. For example, shield 10 and/or
ballistic cover 410 may be configured to attach to one another with a fastener system 420 that
uses adhesive 420 that may be disposed on ballistic cover 410 and/or shield 10. In response to
ballistic cover 410 being applied to shield 10, ballistic cover 410 and shield 10 may form a
single assembly and become ballistic shield system 400. Moreover, shield 10 and/or ballistic
cover 410 may be configured to attach to one another with a fastener system 420 that uses
one or more magnets 420. The other device may be fitted with ferrous metal to create a
magnetic connection between ballistic cover 410 and shield 10. Moreover, fastener system 420
may be disposed at multiple points on shield 10 and/or ballistic cover 210 to provide
appropriate coverage and support when ballistic cover 110 is attached to shield 10.

[0027] In various embodiments and with reference to Figs. 5A and 5B, ballistic cover 510 may
be operatively coupled to shield 10 to form ballistic shield system 500 by employing one or
more clip structures 550. Clip structures 550 may be configured to engage the back of shield
10 and the front of ballistic cover 610 to operatively engage and/or retain ballistic cover 510 on
shield 10. For example, clip structure 5§50-1, clip structure 550-2, clip structure 550-3, clip
structure 650-4 and/or the like, may be used to create a fastening system as described herein
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to operatively couple shield 10 and ballistic cover 510 to one another.

[0028] In various embodiments and with reference to Fig. 6, ballistic cover 610 may be any
suitable size. In this regard, ballistic cover 610 may have a cover profile and a substantially
uniform shape. For example, ballistic cover 610 may have a shape or profile that is a portion of
a cylinder. Moreover, in a first configuration, ballistic cover 610 may be sized such that at least
90% of the surface area of shield 10 is covered with ballistic cover 610. In a second
configuration, ballistic cover 610 may be sized such that at least 80% to 90% of the surface
area of shield 10 is covered with ballistic cover 610. In a third configuration, ballistic cover 610
may be sized such that at least 70% to 80% of the surface area of shield 10 is covered with
ballistic cover 610. In a forth configuration, ballistic cover 610 may be sized such that at least
60% to 70% of the surface area of shield 10 is covered with ballistic cover 610. In a fifth
configuration, ballistic cover 610 may be sized such that at least 60% to 70% of the surface
area of shield 10 is covered with ballistic cover 610. In a sixth configuration, ballistic cover 610
may be sized such that at least 50% to 60% of the surface area of shield 10 is covered with
ballistic cover 610. In a seventh configuration, ballistic cover 610 may be sized such that at
least 40% to 50% of the surface area of shield 10 is covered with ballistic cover 610. In a
seventh configuration, ballistic cover 610 may be sized such that at least 50% of the surface
area of shield 10 is covered with ballistic cover 610.

[0029] In various embodiments and with reference to Fig. 7, shield system 700 including shield
10 and ballistic cover 710 may be used by a user to at least partially surround and/or protect a
user. The user may use portion of shield 10 (e.g., the transition) as described herein to support
various items or portions of the user anatomy during use.

[0030] Benefits, other advantages, and solutions to problems have been described herein with
regard to specific embodiments. Furthermore, the connecting lines shown in the various
figures contained herein are intended to represent exemplary functional relationships and/or
physical couplings between the various elements. It should be noted that many alternative or
additional functional relationships or physical connections may be present in a practical
system. However, the benefits, advantages, solutions to problems, and any elements that may
cause any benefit, advantage, or solution to occur or become more pronounced are not to be
construed as critical, required, or essential features or elements of the disclosure. The scope
of the disclosure is accordingly to be limited by nothing other than the appended claims, in
which reference to an element in the singular is not intended to mean "one and only one"
unless explicitly so stated, but rather "one or more." Moreover, where a phrase similar to "at
least one of A, B, or C" is used in the claims, it is intended that the phrase be interpreted to
mean that A alone may be present in an embodiment, B alone may be present in an
embodiment, C alone may be present in an embodiment, or that any combination of the
elements A, B and C may be present in a single embodiment; for example, Aand B, Aand C, B
and C,or Aand B and C.

[0031] Systems, methods and apparatus are provided herein. In the detailed description
herein, references to "one embodiment,” "an embodiment,” "various embodiments,” etc.,
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indicate that the embodiment described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily include the particular feature,
structure, or characteristic. Moreover, such phrases are not necessarily referring to the same
embodiment. Further, when a particular feature, structure, or characteristic is described in
connection with an embodiment, it is submitted that it is within the knowledge of one skilled in
the art to affect such feature, structure, or characteristic in connection with other embodiments
whether explicitly described. After reading the description, it will be apparent to one skilled in
the relevant art(s) how to implement the disclosure in alternative embodiments.
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PATENTKRAV

1. Et ballistisk skjoldsystem (100), omfattende:

et skjold (10) med en fgrste buet profil og en forste ballistisk klassificering;
et ballistisk polythenbetreek med ultrahgj molekylveegt (110) med en anden
buet profil og en anden ballistisk klassificering, den anden ballistiske klassi-
ficering er sterre end den forste ballistiske klassificering; og

et fastgerelsessystem (120}, der er konfigureret til at fastgore det ballistiske
betraek (110) til skjoldet (10},

hvori den anden buede profil matcher den fgrste buede profil for at tilvejebringe
ensartet kontakt mellem skjoldet (10) og det ballistiske betraek (110) for at mini-
mere forekomsten af ballistiske luftlommer mellem skjoldet (10) og det ballistiske
betraek (110).

2. Det ballistiske skjoldsystem (100} i krav 1, hvori fastgerelsessystemet (120) er

en fastgerelsessamling.

3. Det ballistiske skjoldsystem (100) i et hvilket som helst af kravene 1 til 2, hvori
fastgorelsessystemet (120) omfatter en forste del, der er anbragt pa skjoldet, og

en anden del, der er anbragt pa det ballistiske betraek.

4. Det ballistiske skjoldsystem (100) i et hvilket som helst af kravene 1 til 3, hvori
fastgorelsessystemet (120) er mindst en af en metrik- og boltsamling, krog- og

lokkemateriale, en magnetsamling, en klips og et kleebemiddel.

5. Det ballistiske skjoldsystem (100} i et hvilket som helst af kravene 1 til 4, hvori
skjoldet (10) har en bagside (11) og en forside (13}, og det ballistiske betraek (110)
har en bagside (111) og en forside (113) modsat bagsiden (111); hvori den forste
buede profil er konfigureret til at omslutte brugeren, og det ballistiske betraek (110)

har en komplementeer form; og hvori den anden buede profil er en konkav profil.

6. Det ballistiske skjoldsystem (100} i et hvilket som helst af kravene 1 til 5, hvori
skjoldet (10) omfatter en forste del (12), en anden del (14) og en overgang (16),
der forbinder den forste del og den anden del, og det ballistiske betreek (110) om-

fatter en tredje del, der i det vaesentlige deekker den forste del (112), og en fjerde
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del (114), der i det veesentlige deekker den anden del.

7. Det ballistiske skjoldsystem (100) i krav 6, hvori overgangen (16) er konfigure-
ret til at understotte en genstand, der benyttes af en bruger af det ballistiske skjold-

system.

8. Det ballistiske skjoldsystem (100} i et hvilket som helst af kravene 1 til 7, hvori
fastgorelsessystemet (120) er konfigureret til at fastholde mindst en del af det bal-
listiske betraek (110) pa skjoldet (10) som reaktion pa, at det ballistiske betraek

(110) revner.

9. Det ballistiske skjoldsystem (100} i et hvilket som helst af kravene 1 til 8, hvori
fastgorelsessystemet (120) er et todelt system, omfattende en forste del (120-1,
120-2, 120-3, 120-4) og en anden del (120-1, 120-2, 120-3, 120-4).

10. Det ballistiske skjoldsystem (100) i et hvilket som helst af kravene 1 til 9, hvori
skjoldet (10) har en forside (13) og en bagside (11).

11. Det ballistiske skjoldsystem (100) i et hvilket som helst af kravene 1 til 10,
hvori det ballistiske betraek (110) har en forside (113) og en bagside (111).

12. Det ballistiske skjoldsystem (100) i krav 11, nar det afhaenger af krav 10, hvori
fastgorelsessystemet (120) fastgor bagsiden (111) af det ballistiske betraek (110)
til forsiden (113} af skjoldet (10).



DRAWINGS

Drawing

100

110

120-2

-— 112

120-1

120-4

Fig. 1A

DK/EP 3587992 T3



DK/EP 3587992 T3



10

™~ 120-2
120-3 / |
— 15
0o
110 ,,«120»’!

120-4 —— }

1)

Fig. 1B

DK/EP 3587992 T3



DK/EP 3587992 T3

210

Fig. 2A



220A

o

Fig. 2B

DK/EP 3587992 T3

210



DK/EP 3587992 T3

220B

210

2208

Fig. 2C



10

et
i
.

s,
s
i,
,

Fig. 3

DK/EP 3587992 T3

310



DK/EP 3587992 T3

410

420 >
N L

420 —T—~_ 77

Fig. 4



DK/EP 3587992 T3

. F
-, 2
. &
Yo, & :
-, g i
", o
>, g !
e |
S, =
e b gt
e L
“
S,
-
\%\

510

550-4 ﬁ \

550-2

Fig. 5A



DK/EP 3587992 T3

555-4 .\

550-2

Fig. 5B



DK/EP 3587992 T3

610




DK/EP 3587992 T3

Fig.7



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - DRAWINGS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS

