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CROSS-'REFERENCE* TO RELATED APPLI CATION(S) This application clains priority
fromU S. Provisional Application No. 60/462,890, fil e®1Atdber 286 2003.

FI ELD OF . THE | NVENTI ON 10 Thi s i nvention relates to protective vests, and
nmore .particularly, to body armor commonly known as a ballistic vest,

whi ch lncorporates a sem-rigid franme structure attached to the ballistic
package. 15 BACKGROUND OF THE | NVENTION Bal listic vests have -saved the
lives of .many | aw enforcenent officers in recent years. As a result, |aw
enforcenent agencies have nmade it mandatory for their officers to wear a
bal Li stic "vest while on duty. 20 Ballistic vests have been available in
recéht years as a protective panel having overlying |ayers of a fabric
made from woven high tensile strength fibers. Wwwen fabrics froman aranmd

fiber known as Iewrafy - ARYORSNEP Iy 1R@Y SORCBALATES 18URBRESAROY 1N

ballistic vests because .of the high energy absorption 25 properties of the
fabric material . The material is al so reasonably |ight in weight and
flex bl eg:RmhsehEpEaENdESTbrraEmedD AEP‘LD(EAT]Z\@EOSPOWDGF ed with previous

vests which nade neta nd_were therefor d_mor.e rigid.
The confort ofPLS BT LTt s TP M R BHET YT misFant S o BaeARAY T o
30 enfor%@nﬁp@abi©nc§¢s,6@ééé@s§9©f fhbe@eﬁmrbhllﬂrLQﬁQ%at occurs from
wearing a heavy and inflexible vest for the long hours an officer is on
duty. Resistance to projectile penetrationis a principle factor in'
deS|gn|n6 Ba?F|§§FCI$t§FTI%Nd added protective |ayers can offer greater

protiecti on agehihst idwentlion relates to protective vests, and more
particularly, to body armor commonly knowﬁ as a ballistic vest,
‘which incorporates a semi-rigid frame structure attached to the
- ballistic package.

15 BACKGROUND OF THE INVENTION , _

Ballistic vests have saved the lives of many law enforcement
cfficers in recent years. As a result, law enforcement agencies
have made it mandatory for their officers to wear a ballistic
vest while on duty. | ‘ . '

20 . ~Ballistic vests have been available in recent years as a
protective panei having overlying layers of a fabric made from
woven high tensile strength fibers. Woven fabrics from an aramid
fiber known as Kevlar, for example, have been used successfully
-in ballistic wvests because . of the high energy absorption

25 -properties of the fabfic material. The material is also

| reasonably light in weight and flexible, which prdﬁides improved
comfort when compared with previous vests which were made of
metal and were therefore heavier and more rigid. The comfort of

" a ballistic vest is extremely important, especially to law

30 - enforcement officers, because of the heat build—up'that occurs

o from wearing a heavy and inflexible vest for the long hours an

officer is on duty. Resistance to projectile penetration is a

principle factor in designing a ballistic vest; and added

protective layers can offer greater protection against

35 '




- ------ R 31 Cctober 2006 1 projectiles having the higher
threat levels, but added protective |ayers also add undesired wei ght and
inflexibility of the vest. 5 In addition to woven KevlaﬂcmabBMﬁManers
bal li stic vests have been nmade from other high strength fibers and
conposites to reduce weight and inprove flexibility of the vest. However,
ballistic vests using the lighter, nore flexible materials also nust offer
the required mninmum | evels of protection against 10 penetration by
different. types of projectiles. The nore flexible the ballistic fabrics
are, the nore bunching and backface deformation occurs upon inpact froma
projectile. A vest nust not be too flexible where is cannot protect the
wearler. Ballistic vests are regularly certified by subjecting them 15 to
bal listics testing to nmeasure their ability to protect against different
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requires _a ﬁaXIﬁUﬁla ‘Magnum and mm rounds.
30 Thereth§ Paekist %Cprﬁf\h@élsa BaPK i sthe wewe t Rapchéngr ea@ndiskiagmt in
wei ght, &&fbbinatand b&c&@@fﬁbbﬁbh&pa%ﬁdfk%m a projectile., A vest must

not be too flexible where is cannot protect the wearer.
- Ballistic vests are regularly certified by subjecting them
15 to bailistics testing to measure their ability to protect against
" different projectiles fired from differ_en{: types of weadpons at
various angles, One ballistic test commonly used in the industry
is the National Institute of Justice (NIJ) Standard 0101.03
Threat Level IIIA, which, in general terms, is a high performance
20 standard requiring that the ballistic vest prevent penetration
of specified 0.44 Magnum and 9 mm rounds fired at a velocity of
"at least 1400 ft/sec. In addition to prevent such projectile
penetration, “backface deformation” also is a required test
factor in the NIJ Standard 0101.03 Threat Level IIIA
25 certification test. ' Backface deformation measures the trauma
- level experienced by a projectile that does not penetrate the
test panel. ' According to this test, the maximum allowable -
‘backface signature (bfs) containment for soft body armor requires
a maximum allowable bfs of 44 mm for 0.44 Magnum and 9 mm rounds.
30 . There 1is a need to providé a ballistic wvest that 1is
- reasonably light in weéight, is thin and is comfortable, and is
also capable of meeting the high performance projectile
specifica-tioﬁs of, as an example, the NIJ. Providing such a vest
att a reasonably low cost for the comparable high performance
35 level also is a desirable objective.
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al so capabl e of neeting the high performance projectile specifications of,
as an exanple, the NIJ. Providing such a vest at a reasonably |ow cost for
t he conparabl e high performance 35 level also is a desimamtseotyoecti ve. -2
31 October 2006 There are other instances where |ighter weight vests are

nore desirable even though they may not neet the Threat Level III1A
standards. Here the challenge is to produce a |ightweight vest capable of
neeting, the certification standards of N J Threat Levels Il and I1 A An
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A probleéem assoc1ated w1th currently available concealable

oft body armor ballistic vests is that when the vest is shot the
ballistic package can twist or ball up potentially exposing areas
of the wearer to .subsequent rounds. Ancther continuing problem
f existing concealable ballistic vests —-is that when worn for
prolonged periods of time the wearer becomes overheated or
because of the flexibility of the ballistic material, the
ballistic package can sag forming set wrinkles in the bottom of
the carrier.
Consequently, a need exists for an iﬁproved concealable vest
~design which addresses the drawbacks of previous vest
designs, namely, to improve ballistic performance and comfort
and to reduce welght while simultaneously reducing blunt
trauma.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention,
there 1is provided a ballastic pane]_ for wuse 1in a
ballistic vest comprising: ‘a plurality of layers of
ballistic material; and, a semi—rigid frame structure rigidly

attached to the layers of ballistic material.




SUMVARY OF THE | NVENTI ON I n accordance with one aspect of the present
invention, there is provided a ballastic panel for use in a ballistic
vest conprising: a plurality of layers, of ballistic netlédtaher;2086d, a
sem-rigid franme structure rigidly attached to the layers of ballistic
material. -3 31 Cctober 2006 In accordance with another aspect of the
present invention, there is provided a ballistic vest conprising: a front
panel ; a rear panel; the front and rear panels each having a ballistic
package conprising a plurality of layers of ballistic material and a
sem-rigid frame structure attached to the layers of ballistic naterials;
and- connectors for attaching the front and rear panels together

accor dance wit hiflet 3HrOIRBRCEspetithof FMFNStesedtPedhveRti ofhet heﬁ?reesleé‘t

provided aiBabhisthc %ﬁ%&ehaﬁénﬁr%VlEégnkaaﬂQlIf@EuPaQ@Ete haviAg:
bal listic package conprising a plurality of sheets of ballistic m erla

and neans fapnachmhetls t he tshaet Rt/ abber biraptenendy wfam ppnejectddah

present i myEkErancppoviag-at "R Mttt L S SO S R
pref erabl ybatohptisi mgtarpalrand ty sdmdveibybng rhimests fihext bre hayeched

arranged in a stack on a strik Lde_of the vest, and | ural.i
overl Sing Benobher 1 AT sre |4 ope LAt PR fed S o ek on PR Lo O 1 he

vest. PFEfat@BbMQn@ﬁGmhélfﬁﬁntféﬁalbé§r|gﬁﬁéleotbgbﬁﬁéra thin, flexible,
woven fabric -3a 31 October 2006 |ayer nade of high tensile strength

pol yneric fiber&h RECOGIIGA dUaFhwdirdn 3adEher| ap@est op &heofRresemiki bl e

woven fabrisention, there is provided a ballistic vest having a

front and rear panel each having a ballistic package
comprising a plurality of sheets of ballistic material and
means attached to the sheets for absorbing energy of a

projectile entering the sheets of ballistic material.

Example embodiments of the present invention provide a
ballistic vest of the soft body armor type preferably
comprising a plurality of overlying first flexible layers
arranged in a stack on a strike side of the wvest, and a
plurality of overlying second flexible layers arranged in a
stack on a body side of the vest. Preferably, each first
flexible layer comprises a thin, flexible, woven fabric




first panel for the vest. Preferably, each second flexible Ilayer conprises
athin, flexible inperforate fiber-reinforced plastic sheet conprising an
array of plastic fibers enbedded in a thernoplastic resiQoteber2086ri x t hat
forms each filmsheet. The second | ayers overlie each other and as a
conbination are referred to as a second panel of the vest. The first and
second panels are both located in the front and rear of the vest. Al though
this is a preferred ballistics package, any type and nunber of ballistic
packages .which neet any threat |evel are contenplated for use in the
exanpl e leigeodi medés odf Hheh presedllel erdngth fbeymestici SEivefer abhy

desi gned 8, 0eqSancsalaDlie, oY a{rgcgfg@ LOsbe: UNdeLshood, o fhatebhig.

i nventive concepts are I C Ves
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package afaykhe c@fr@imls%s enbedi ient sepfb tdei ppeseitatidVeId 0 dis regeabl y
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t he exanpl e .enbodi nent (giesent i nvention can al so_use buck
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zi ppers 5&?9ﬂqﬁﬁloFa§?§%| nE® RBr & peIIncuIBiS, thetbal Fes rc vest
may i ncoflper diesq ahdasecsyst pamahdeact boﬁhdénsatydphasthe fronpoante or

other semieuii Ghfl MREEriads, V"ﬂ&%ﬂoh?hatﬂrﬁ%‘e%t% t?ﬁefé’f’%éd sphgiRackage to

i nproove safiﬁy and perfornance of vest ane systemi1s dlrectly
at t ached PEG*EHE/ béPV|§¥P€ aFQbPP@bﬁﬁtéﬁlQPléFSElEaPPFgﬁgﬁspﬁEk%ﬁem?ﬁ t he
vest. Thenfyr ankresystlemedi shrebmc&ﬂ:@rpﬂrag;yecacfoss ddee snrftage ekampie

bal |i sti ey package. LhuS e AU, 4.0 heryearel: and alage by ovi Ng

bal li stic perfornmance of pac age
designed to be concealable, however it is to be understood

that the inventive concepts are equally applicable to
ballistic vests which are worn on the outside of the wearers'
clothing or uniforms. The ballistic package of the example
embodiments of the present invention is equally applicable to
ofher types of protective garments other than vests.

The ballistic wvest may incorporate nylon hock fasteners
with rounded ends to fasten the front panel to the back panel,
and are attached to stretch neoprene strapping or conventiocnal
elastic. Vests, or other garments of the example embodiments of
the present invention can also use buckles zippers and other
fastening systems. '

More particularly, the ballistic vest may incorporate a
frame system made of low density plastic, composite or
other semi-rigid materials which is attached to the
ballistic paékage to improve safety and performance of the
vest. The frame system is directly attached to the ballistic
fabric material of a ballistic package in the vest. The frame
system distributes energy across the surface of the ballistic
package, thus reducing trauma to  the wearer and also
improving ballistic performance of the package. The frame
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-4 31 Cctober 2006 systempermts the production of |ower cost and |ighter
wei ght ballistic vests. The franme systemoffers resistance to the 5 anount
of the ballistic package travel and nmaterial tw st into 31tdwembecxtioer of the
area of inpact. The frane systemthereby reduces the anount of depression
or backface trauma caused by stopping the projectile. ‘Consequently, injury
caused by blunt force trauma is reduced, thereby inproving safety of the
vest. 10 Because the frane systemreduces the anmount of material travel,

t he amount of ballistic materials can be reduced, thereby providing an
effective. . ballistic systemwhich is lighter in weight and thickness, which
| npr pves wearer confort and reduces the overall cost for manufacturing the
vest. The franme structure 15 increases the V-50 performance of current

bal listic panel configurations. In exanple enbodinments, preferably the
frame strapttere psrsgtn Ohet ppodattabni Brbebween dolze @ﬂdljlghggf6ﬁbfght

bal I'i sti o] ed h| a ballistics acka The frame supports
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of the ballistic fab rlcf? ies in front o rame stru eca S
&

the frangrpglgéﬁgr?ﬁlﬁf CireveRedlinbipalavisqene Watrhgd < rbhghter in

weight and thickness, which improves wearer comfort and reduces
the overall cost for manufacturing the vest. The frame stfuctﬁre
15 increases the V~50 performance of current ballistic panel
configurations.
In example embodiments, preferably the frame structure is sewn on top
of or in between the multiple plies of ballistic fabric contained within
a ballistics package. The frame supports the ballistic fabrics
20 and acts to distribute energy in a ballfstic event. The fraﬁe
structure is cut in a geometric form with open areas dispersed
throughout the frame structure. The exact size, shape and
thickness of the open areas will vary based upon the size of the
ballistics panel or other factors related to each ballistic
25 fabric or type of projectile that the ballistic vest is designed
to stop. The multiple plies of ballistic material to which the
framefstructUre.is attached can consist of woven or non-woven
Kevlar, Spectra, Nylon or Zylon fibers, or other known balllstlc
" materials. Typlcally, the frame structure is positioned on the
30 strike face side of the vest with not more than 50% of the
ballistic fabric plies in front of the frame structure. Bécause
the frame is semi-rigid, it prevents the ballistic package from
sagging and allows the vest to be worn in a loose condition,
thereby reducing heat build~up and improving wearer comfort.
35 o ) -




sagging and allows the vest to be worn in a |oose condition, thereby
reduci ng heat build-up and inproving wearer confort. 35 -5 31 Cctober 2006
1 In a ballistic event, the projectile strikes the ball istdcwbermioeri al s and
energy is transferred to the frane structure via 5 the fibers in the
ballistic fabrics. When the bullet contacts the surface, it expands, tw sts
and becones entangled in the fibers, and tension is put on the fibers
stretched between the frane structure of the ballistic vest. As the fabric
bunches .around the bullet, the frame structure is |oaded. The frame 10
structure being flexible offers reSistance to the ambunt of the ballistic
material travel and twist into the center area of inpact. The frane
strutture thereby reduces the anmount of depression of backface trauma
caused by the slowing projectile. The frame structure, by supporting the.

ballistic fabric, re ces 15 the chance of th anel nchl or
after a bal g @ S T T BRA POt AL SRR RS Se LI DN T, e
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of the present ‘i nventi on:
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bal || sti agpagikhgehor bpanek, the frame structure is loaded. The frame
10 structure being flexible offers resistance to the amount of the
ballistic material travel and twist into the center area of

impact. The frame structure thereby reduces the amount of
depression of backface trauma caused by the slowing projectile.

The frame structure, By supporting the ballistic fabric, reduces

15 the chance of the panel bunching or moving after a ballistig

event.

BRIEF DESCRIPTION OF THE DRAWINGS _
) These and other features and advantages of the present.
20 invention will be more fully understood by reference to- the
h drawings and following detailed description wherein:
FIG. 1- is a front view of a ballistic vest of the present

invention:;

FIG. 2 is a back view of the ballistic vest of FIG. 1;
.25 FIG. 3 is a partial cross-sectional view of the front panel

of the ballistic vest of the present invention;
FIG. 4 is a detail of FIG. 1 lllustratlng the access to the
- ballistics penal or package;
FIG. 5 is a front view of the balllSth package or panel
30 incorporating a semi-rigid frame; and
| FIGS. 6B-6D are front views of alternative configuration

frame designs.
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30 incorporating a sem -rigid franme; and FIGS. 6A-6D are front views of
alternative configuration franme designs. 35 -6 31 Cctober 2006 1 DETAILED
DESCRI PTI ON OF THE | NVENTI ON A ballistic vest 10 of the3pCembat200tiventi on
is shown in 5 FIGS. 1 and 2. The ballistic vest 10 is a conceal abl e vest
of the soft body arnmor type commonly worn by |aw enforcenent officers.
The ballistic vest includes a front panel 12 and a rear panel 14. The
front panel 12 protects the chest and stomach of the wearer while the rear
panel 14 .protects the back of the 10 wearer. Both the front and rear panels
protect the sides of the wearer as will be discussed in nore detail bel ow.
The front panel 12 may include a trapezoidal center panel 16 and hook
conpatible fabric |ocated along the top 18 and sides 20 of the front panel
12. Top 18 and sides 20 provide a large 15 area for hook fasteners 22 to
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wearer as will be discussed in more detail below.
The front panel 12 may inclﬁde a trapezoidal center pénel
16 and hook compatible fabric 1ocated along the top 18 and sides
20 of the front panel 12, Tbb 18 and sides 20 provide a large
15 area for hook fasteners 22 to secure the front panel and rear
pénel together around the wearer. Top 18 and sides 20 allow for
placement of fasteners 22 at any location to provide an optimal
fit for the pérticular wearer. Neoprene composite straps 24
located at the top and sides of the ballistid vest are attached
20 to the fasteners 22 to secure the front and rear panels together.
| As Seen best in FIG. 2, straps 24 for connecting the top of the
front and rear panels can be typically sewn to the rear panel and
or as with straps 24 located at the sides of the ballistic vest,
can be inserted into a pocket 26 which includes a section of hook
25 fasteners 28 sewn within a pocket for connection of the neoprene
straps 24. The pocket arrangement for the straps. 24 can be
located at the top, sides or both locations of the vest. As
indicated by the direction arrows 30 the neoprene straps 24
provide for multi~directional adjustmeh? of the straps. In
30 addition, the straps can be formed with a contoured surface to
provide for additional comfort of the straps. The strapping 24
is a laminated neoprene and Nylon composite which provides more
adaptability and freedom of movement. The neoprene composite is
commercially produced by Rubatex of Santa Fe Springs, California.

35 Alternatively, Nylon can be used for the straps.
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indicated by the direction arrows 30 the neoprene straps 24 provide for
multi-directional adjustnent of the straps. In 30 addition, the straps can
be formed with a contoured surface to provide for addi t3t@uadbecznobort of
the-straps. The strapping 24 is a |am nated neoprene and Nyl on conposite
whi ch provides nore adaptability and freedom of novenent. The neoprene
conposite is comercially produced by Rubatex of Santa Fe Spri ngs,
California. 35 Alternatively, Nylon can be used for the straps. 31 COctober -
2006 1 As shown in FIG 3, the front panel, - as well.as the rear panel,
~includes a lining material 40 which is adjacent the body 5 42 of the

wear er and ext ends around the edge of the panel to the outside of the
bal li stic vest. The material can be perforated or of solid construction
and is a noisture absorbing material which w cks noisture away fromthe

body and.arou d to the . outsjde _of the_vest for evaporatjon. Body noisture
is transferre g':1?E‘fnprl(‘5'\/|£ﬁ -art evdor Hiqte R n %f‘f’%i:f a%h hﬁréf“é’rrr ed
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FIGS. 1 2p4i2abtbe yhiddmnoeat eiadle 4hmRxteldsSosare by Rentex, Inc. of
‘Montreal, Canada. Containéd within the lining material 40 is the
‘ballistic panel 42 which comprises the individual layers of

15 balllstlc material 44 lccated within a covering layer 46. Layer
' 46 comprises a top layer 48 and a bottom layer 50 stitched
together at internal .seam 52. Gaps are shown in FIG. 8 between
lining material 40 and top and bottom layers 48 and 50, and
) between layers 48 and 50 and ballistic materlal 44 only so that
20 these components can be easily illustrated. It is to be
understood that in the actual vest no gapé are present so that
ballistic protection extends virtually from edge to edge in the
front and rear panels. ‘
As shown in FIGS. 1 and 2, the lining material 40 extends
25 around to the outside surface of the vest and is sewn to the
outside surface of the front and rear panels 18 and 20 to form
a seam 54 which allows the ballistics package- to extend all the
way to the edge of the front and rear panéls. As a result, the
ballistics package provides more p_rotectivé surfaces and thus a
30 more protective body armor is created. ' ,
As shot'm in FIG. 4, the front panel 12 includes an opening
56 for access to the ballistics panel 58. The opening is
positioned on the outside of the front panel to produce a smooth
-surface against the body. A zipper 60 or other suitable closing’
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25 around to the outside surface of the vest and is sewn to the outside
surface of the front and rear panels 18 and 20 to form. a seam 54 which
allows the ballistics package to extend all the way to Yltabdg2006f t he
front and rear panels. As a result, the ballistics package provi des nore
protective surfaces and thus a 30 nore protective body arnor is created.
As shown in FIG 4, the front panel 12 includes an opening 56 for access
to the ballistics panel 58. The opening is positioned on the outside of
the front. panel to produce a snoboth surface against the body. A zipper 60
or other suitable closing 35 -.8 31 Cctober 2006 1 mechani sm extends
acrgoss the width of the opening. The zipper permts easy access to renove
the Yal listic panel or package. 5 As seen in FIG 2, the ballistic vest

i ncl udes visual inspection ports 62 positioned on the exterior of the
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‘ window material by which the ballistic panel can be viewed.
As shown in FIG. 1, retention tails 64 and 66 are sewn to

the lower edge of the front and rear panels respectively.

15 Preferably the tails are constructed of s_tretchable'fabrics or
meshes which are tucked into a wearers trousers to hold the vest
down during movement. Considering the fabric is made of a
stretchable material, the tails imprOVe freedom of movement while
holding the vest in place when sitting or| standing.

20 As shown in FIGS. 3, 5 and 6A-D, the ballistic vest of the
'prese‘nt invention includes a frame 62 attached to the layers of
ballistic material 44. The frame is made of low density plastic,
composite or other semi-rigid materials which is attached to the
ballistic fabric layers 44 by Kevlar stitching 64. Other methods

25 of attaching the frame to theAbéllistic material are contemplated
by the invention, such as by gluing or laminating the frame to
the materials. The frame distributes energy across the surface
‘of the ballistic panel, thereby reducing'trauma to the wearer
while improving ballistic performance. Although FIGS. 3 and 5

30 illustrate the frame being attached on the surface of the
ballistic materials, it is to be understood that the frame can
be positioned within the multiple plies of ballistic fabric.
Considering the frame is made of a semi-rigid material, the frame
supports the ballistic fabric and acts to distribute energy in

35 a ballistic event. More spécificallyf the frame can be cut from
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present invention includes a frane 62 attached to the layers of ballistic
material 44. The frame is nade of |ow density plastic, conposite or other
sem -rigid materials which is attached to the ballisti @1ialmbec2béyers 44
by Kevlar stitching 64. Oher nethods 25 of attaching the frame to the
ballistic material are contenplated by the invention, such as by gluing or
| am nating the frame to the materials. The franme distributes energy across
the surf.ace of the ballistic panel, thereby reducing trauma to the wearer
while inproving ballistic performance. Al though FIGS. 3 and 5 30

il l'ustrate the franme- being attached on the surface of the ballistic
materials, it is to be understood that the frame can be positioned within
the]nultlple plies of ballistic fabric. Considering the frame is nade of a
sem -rigid material, the frame supports the ballistic fabric and acts to
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non-woven Kevlar, Spectra, Nylon or Zylon fibers, or any other
commércially available ballistic materials. For example, the
frame will be used on soft body ballistic panels weighing less
15 than 1.59 pounds per square foot and more partidularly for panels
weighing less than .50 pounds per sguare foot. The frame 62 is
located on. the strike face side of the ballistic vest and when
located between the plies be positioned such that not more than
50% of the ballistic fabric plies will be on top of the frame.
20 The frame controls blunt trauma andlreduces the amount of
ballistic materials required to construct an effective ballistic
vest, which can reduce cost, weight and thickness, thereby
producing lighter and thinner ballistic vesté,' which also
improves wearer comfort. Tests have shown that the frame .can

25 keep the projectile on the surface of the ballistic package.

In a ballistic event, the projectile strikes the ballistic
materials and energy is transferred to the frame via the fibers
in the'ballistic fabric. When a bullet contacts the surface, it
expands and becomes entangled in the fibers, and tension is put

30 on the fibers stretched between.the individual members, for
example, 68A and 68B. As the ballistic material bunches around
the projectile, the frame is loaded. The flexible frame offers
resistance to the amount of material travel and twist into the
center of the area of impact. This condition thereby reduces the

35 amount of depression or backface trauma‘caused_by the slowing
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wei ghing | ess than .50 pounds per square foot. The frane 62 is |ocated on
the strike face side of the ballistic vest and when |ocated between the
plies be positioned such that not nore than 50% of the 3alckabstdoo6f abric
plies will be on top of the frame. 20 The frame controls blunt trauma and
reduces the .amount of ballistic materials required to. construct an
effective ballistic vest, which can reduce cost, weight and thickness,

t hereby. producing lighter and thinner ballistic vests, which also

i mproves .wearer confort, Tests have shown that the frame can 25 keep the
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pounds per square. foot an rames were el
i nches tHNPER. U85¥1ABFmum and 9 nmprojectiles were utilized. Although the

present invenhleRoligh beer shwés&d invention has been shown and

illustrated with respect to an embodiment therecf, the invention

- is not to be so limited since changes and modifications can be

,15,'made therein which are within the scope of the invention aé
hereinafter claimed. | '
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|Ilustrated Wi th respect to an enbodi nent thereof, the invention is not to
be so linmited since changes and nodifications can be 15 made therein which
are within the scope of the invention as hereinafter cl3iOuetier 06 25 30
35 -11 31 October 2006 1 Claims: 5 1. A ballistic panel for use in a
ballistic vest conprising: a plurality of layers of ballistic material;
and. ;a sem -rigid frame structure rigidly attached to the |ayers of
balli'stic material. 10 2. The panel of claim1 wherein the franme structure
includes.a plurality of nembers defining a plurality of openings in the
frame strataime: 15 3. The panel of claim1 or 2 wherein the frame
structure is sewn to the ballistic material. 4. The panel of any one of the -
precedi-ng clains, 20 wherein the frane structure is glued to the ballistic
matesi al . 5. The pamelpgfiiagyien clal aﬁﬁer in the
franme Stré‘&ﬁurrfsls pI astic. 2586%%e pane any onél g?’ ‘elsgr’é:ce&’ﬁ‘fbt

cl ai mrs wher P& frame is pol yet hyl ene. 30 7.. The panel of any one of
the precedlng &Iplmsahbéyeoﬂ layers of ballistic material; and

a semi-rigid frame structure rigidly attached to the layers
of ballistic’ materlal '

10
2. The panel of claim 1 wherein the frame structure
includes a plurality of members defining a plurality of openlngs
in the frame structure.

15 3. The panel of claim 1 or 2 wherein the frame

structure is sewn to the ballistic material.

4. Thg panel of any one of the preceding cléims,
20 wherein the frame structure is glued to the ballistic
material.

5. The panel of any one of the preceding claims wherein
the frame structure is plastic.
25

6. The panel of any one of the preceding claims wherein

the frame is polyethylene. '

30 7. The panel of any one of the preceding claims wherein
the frame structure is attached to a top surface of the

ballistic material.

8. The panel of any one of the'preceding claims wherein
35 the frame structure 1is embedded within the layers of

ballistic material.
{ . ' ) ~12-




. the frame structure is attached to a top surface of the ballistic
material. 8. The panel of any one of the preceding clainms wherein 35 the
frame structure is enbedded within the |ayers of balli stiGetabatz06al . - 12
------------------- 31 Cctober 2006 9. The panel of any one of the
preceding clains wherein |ess than 50% of the |ayers of the ballistic
material is on top of the frame structure. 10. A ballistic vest
conprising: a front panel; a rear panel; the front and rear panels each
having a.ballistic package conprising a plurality of layers of ballistic
material and a Bempeanei e f rame steucfutbeaprachedingocl hémbaybesedf

bal i sti tarial 8508 nnectaors fo ttaching the front and, rear panels
t oget herfeglgi.ﬂ%rg ?/%%tggf %g aﬁr%yﬁsvﬁei{ et_rﬁhe ?‘?‘nag‘lﬁr%iﬁ‘é: ettt e 1¥nePudes a
pl ural i thopfofiresteertraef isimg-taugd urality of openings in the frame

structure. 12. The vest of claim 10 or 11 wherein the franme structure is
sewn to the ballistic material. 13. The vest of any one of clains 10 to 12

wherei n they g framg,stiugti e,ds: gl I%rgu,e ballistic material. 14, The
vest of any any one of clains 10 to'1 ein the frame structure is

plastic. 13 fHmivestinalf; any one of clains 10 to 14 wherein the frane is
pol yet hyl ene._-13 :
a 'redr panel;
the front and rear panels each having a ballistic package
comprising a plurality of layers of ballistic material and a
semi-rigid frame structure attached -to the layers of
ballistic materials; and
 connectors for attaching the front and rear panels

together.

"1l. The vest of claim 10 wherein the frame structure
includes a plurality of members defining a plurality of

openings in the frame structure.

12. The wvest of <claim 10 or 11 wherein the frame

structure is sewn to the ballistic material.

13. The vest of any one of claims 10 to 12 wherein the

frame structure is glued to the ballistic material.

14. The vest of any any one of claims 10 to 13 wherein

the frame structure is plastic.

15. The vest of any one of claims 10 to 14 wherein the

frame is polyethyléne.




31 Cctober 2006 16. The vest of any dne of clains 10 to 15 wherein the
frame structure is attached to a top surface of the layers of ballistic
material. 17.. The vest .of any one of clains 10 to 16 wsdGeiohet2006 frane

structure is enbedded within the layers of ballistic mterial. 18. The
-vest of any one of clains 10 to 17 wherein |less than 50% of the l|ayers is
on top of frame structure. 19. The vest of any one of clains 10 to 18
wherein the front and rear panels have a carrier in which the bal listic

package s pesi L monedhe20. of Al kgl Geresla Nt 79 Qo 19t gnd f ey pane!

each having a ballistic package conprising a plurality of s
bal i sti cflrmt@ersi’atrumdreneaas aat-tatkdd tio 4 h’eOphemtrfab@r ofahﬁﬁsf bisgegser gy

of a prol enterln the .sheets of ballistic material. 21. The vest of-
claim 20 a; H‘Fﬁé: qﬁ?ﬁ%& ‘a sem- rigid frane haV|ng a plurality of °
menber s deflnlng opening in the frame. -14

17. The vest of any one of claims 10 to 16 wherein the
frame structure is embedded within the layers of ballistic

material.

18. The vest of any one of claims 10 to 17 wherein less

than 50% of the layers is on top of frame structure.

19. The vest of any one of claims 10 to 18 wherein the
front and rear panels have a carrier in which the ballistic

package is positiorned.

20. A ballistic vest hav1ng a front and rear panel each
'hav1ng a ballistic package comprising a plurality of sheets
‘of ballistic material and means attached to the sheets for
absorbing energy of a projectile entering the sheets of

'ballistic material,

21. The vest of claim 20 wherein the means is a semi-
rigid frame having a plurallty of members defining openlng

“in the frame.




