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BACKGROUND OF THE INVENTION

Ballistic vests have saved the lives of many law enforcement
officers in recent years. As a result, law enforcement agencies
have made it mandatory for their officers to wear a ballistic

vest while on duty.
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~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 vests because of the high energy absorption
properties of the fabfic material. The ﬁaterial is also
reasonably light in weight and flexible, which proﬁides improved
comfort when compared with preVibus vests which were made of
metal and were therefore heavier and more rigid. The comfort of
a ballistic vest 1is extremely important, especially to law
enforcement officers, because of the heat build-up that occurs
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 wvest; and added

protective layers can offer greater protection against



projectiles having the higher threat |evels, but added protective |ayers
al so add undesired weight and inflexibility of the vest. 5 In addition to
woven Kevl ar fabric layers, ballistic vests have been nade from ot her 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

‘agai nst 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 wearer. Ballistic vests are regularly certified
by subjecting them 15 to ballistics testing to measure their ability to
protect against different projectiles fired fromdifferent types of '
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Ballistic vests are regularly certified by subjecting them
15 to bailistics testing to measure their ability to protect against
- different projectiles fired from different types of weapons 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 is a need to provide a ballistic vest that is
reasonably light in weight, is thin and is comfortable, and is
also capable of meeting the high performance projectile
specificatioﬁs of, as an example, the NIJ. Providing such a vest
at a reasonably low cost for the comparable high performance

35 level also is a desirable cobjective.
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at a reasonably | ow cost for the conparable high performance Ilevel also is
a desirable objective. -2 1 5 There are other instances where |ighter
wei ght vests are nore desirable even though they nay not neet the Threat

Level 111 A standards. Here the challenge is to produce a |lightweight vest
capabl e of neeting the certification standards of NIJ Threat Levels Il and
1A An extremely |ightweight vest with an areal weight |ess than one
pound per square foot that neets Level Il and Il A standards is desirable.

10 Such a vest design which neets these requirenents is disclosed in
‘applicant!s U S. Pat. No..5, 619, 748. The disclosure of which is
|ncoEporated herei n by reference. The vest of the .1748 patent is marketed
"by Safari Land Ltd., Inc. under the trade nanme Hyperlite and is a :
conceal abl e bal listic vest. 15 A probl em associated with currently
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plurality of "over
_ cf which 1s 1ncorporated herein by reference. The vest of the

- V748 patent is marketed by Safari Land Ltd., Inc. under the trade
name Hyperlite and is a concealable ballistic vest.

15 A problem associated with currently available concealable
soft body armor ballistic vests is that when the vest is shot the
ballistic packagé can twist or ball up potentially exposing areas
of the wearer to subsequent rounds. Another continuing problem
of existing concealable ballistic vests -is that when worn for

20 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 improved concealable vest
25 design which addresses the drawbacks of previous vest designs,
namely, to improve ballistic performance and comfort and to

reduce weight while simultanecusly reducing blunt trauma.

SUMMARY OF THE INVENTION
30 The present invention provides 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
vest, and a plurality of overlying second flexible layers
arranged in a stack on a body side of the vest. Preferably, each
35 first flexible layer comprises a thin, flexible, woven fabric
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first flexible |layers arranged in a stack on a strike side of the vest,
and a plurality of overlying second flexible |layers arranged in a stack on
a body side of the vest. Preferably, each first flexible |ayer conprises a
thin, flexible, woven fabric -3 1 5 10 | ayer nade of high tensile strength
polymeric fibers. The individual woven fabric layers forma soft, flexible
woven fabric first panel for the vest. Preferably, each second flexible

| ayer conprises a thin, flexible inperforate fiber-reinforced plastic
sheet conprising an array. of plastic, fibers enbedded in a thernoplastic
resinous. matrix that fornms each filmsheet. The second |ayers overlie
each .ot her rand 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. Although this is a preferred ballistics package, any type and

nunber of 1Bgkli Skige PaEKagesh WRkaBi 1 FEIt AN HH 881 vhE¥ el aTigerGONt engy at ed
for use in the Bég ent invention. The vest of the 1 i nvention
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faSteningpanels are both located in the front and rear of the vest.
Aithough this is a preferred ballistics package, any type and
number of ballistic packages which meet any threat level are
contemplated for use in the present invention. The vest of the
15  present invention preferably is designéd 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 present invention is equally applicable to other

20 types of protective garments other than vests. '

The ballistic wvest of the present invention incorporates
nylon hook fasteners with rounded ends to fastén the front panel
to the back panel, and are attached to stretch neoprene strapping
or conventional elastic. Vests, or othér‘garments of the present

25 invention can also use buckles, zipperé and other fastening
systems.

More particularly, the ballistic vest of the present
invention incorporates a frame system made of low density
plastic, composite or other semi-rigid materials which 1is

30 attached to the ballistic package 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

35 also improving ballistic performance of the package. The frame
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systens. More particularly, the ballistic vest of the present invention
i ncorporates a franme system nade of | ow density plastic, conposite or
other sem-rigid materials which is attached to the ballistic package to
i nprove safety and performance of the vest. The frame systemis directly
attached to the ballistic fabric material of a ballistic package in the
vest. The frame systemdistributes energy across the surface of the
bal li stic package, thus reducing trauma to the wearer and al so inproving
ballistic performance of the package. The franme -4 1 systempermts the
production of [ower cost and lighter weight ballistic vests. The frane
systemoffers resistance to the 5 anount of the ballistic package travel
and material twist into the center of the area of 'inpact. The frame system
t hereby reduces the anmount of depression or backface trauma caused by
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bal l'i sti cweight and thickness, which ilmproves wearer comfort and reduces
the overall cost for manufacturing the vest. The frame structﬁre
15 increases the V-50 performance of current ballistic panel
configurations.
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 ballistic event. The frame
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
frame structure‘is attached can consist of woven or non-woven
Kevlar, Spectra, Nylon or Zylon fibers, or other known ballistic
materials. Typically,.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. Because
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



25 fabric or type of projectile that the ballistic vest is designed to
stop. The nmultiple plies of ballistic material to which the frane
structure is attached can consi st of woven or non-woven Kevlar, Spectra,
Nyl on or Zylon fibers, or other known ballistic materials. Typically, the
frame structure is positioned on the 30 strike face side of the vest with
not nore than 50% of the ballistic fabric plies in front of the frame
structure. Because the franme is sem-rigid, it prevents the ballistic
package from sagging and allows the vest to be worn in a | oose condition,
t her eby reduci ng heat build-up and inproving wearer confort. 35 -511n a
bal listic event, the projectile strikes the ballistic materials and energy
is transferred to the frame structure via 5 the fibers in the ballistic
fabrics. When the bullet contacts the surface, it expands tmﬁsts and
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wherei n: Fl g . .is a front, view of listic vest of the present
i nventl onP2ff ESTAC) ML 4HAL vEERTBE taﬁ‘éi b%‘f’r‘?%t retoediheofeqtigr jarea 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 ballistic
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
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 illustrating the access to the
ballistics penal or package; B
FIG. 5 is a front wview of the ballistic package or panel
30 incorporating a semi-rigid frame; and
FIGS. 6A-6D are front views of alternative configuration

frame designs.
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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
illustrating the access to the ballistics penal or package; FIG 5 is a
front. view of the ballistic package or panel 30 incorporating a sem-rigid
frame; and FIGS. 6A-6D are front views of alternative configuration frane
designs. 35 -6 1 DETAI LED DESCRI PTION OF THE | NVENTION A bal listic vest 10
of the present invention is showmn in 5 FIGS. 1 and 2. The ballistic vest
10 is a conceal abl e vest of the soft body arnor type commonly worn by | aw
enforcement 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

P .
wear €r 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 wll be discussed

in nore dg@@g&nglgwscﬁﬁgT nHrpapsel nclude a trapezoi dal center
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The front panel 12 may include a trapezoidal center panel
16 and hook compatible fabric located 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 éecure thé front panel and rear
panel 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 particular wearer. Neoprene composite straps 24
located at the top and sides of the ballistic 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 adjustment of the straps. In
30 addition, the straps can be formed with é 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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straps 24. The pocket arrangenent for the straps 24 can be |ocated at the
top, sides or both | ocations of the vest. As indicated by the direction
arrows 30 the neoprene straps 24 provide for nmulti-directional adjustnent
of the straps. In addition, the straps can be forned with a contoured
surface to provide for additional confort of the straps. The strapping 24
~is a lam nated neoprene and Nyl on conposite which provides nore
adaptability and freedom of novenment. The neoprene conposite is
comercially produced by Rubatex of Santa Fe Springs, California. 35
Alternatively, Nylon can be used for the straps. -7 | As shown in FIG 3,
the front panel, as well as the rear panel, includes a |ining material 40
which is adj acent the body 5 42 of the wearer and extends around the edge
of the panel to the outside of the ballistic vest. The material can be
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an anti-microbia erial _comercially availabl e’ under e trade nane
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11 ustr atBeEOTRRY {5685 dnder stbomnEhati FROPHEL aBEGAF Lo bs CORB gare e
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nthe fEoM el [CREPANCkencAIngBo el h TS 1ihidlMne kD1 40110 the
mat eri al 40 extends 5 around to the outside surfac€ of the vest and Is
sewn to tipellistic panel 42 which comprises the individual layers of
15 ballistic material 44 located 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 material 44'oﬁly so that
20 these components can be easily illustrated. It is to be
understood that in the actual vest no gaps 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
cutside 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 panels. As a result, the
ballistics package provides more protective surfaces and thus a

30 more protective body armor 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 smooth
surface against the body. A zipper 60 or other suitable closing

35



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 panels. As a result, the ballistics package provides
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 snboth surface against the body. A
zi pper 60 or other suitable closing 35 -8 1 5 10 15 20 25 30 35 nechani sm
extends across the width of the opening. The zipper permts easy access to
renmove. the ballistic panel or package. As seen in FIG 2, the ballistic

vest 71 ncludes visual inspection ports 62 positioned on the exterior of the
garnent. In FIG 2, the visual inspection ports are Iocated on the outside
surf ace ohebhgn@aﬁlkesz%eﬁbs bBPBGS! LAR POLR Bl AHR LREMRRYEr 1[0 Seg, Lnal
the ballistic e or panel is in place out pening the gé?ﬂ%%
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mesh 5u ndows, BE ofder sHi tEdd.e 2w ndow BRLEE kak cbyyadi Clﬂn%gﬁdggl '8}613&1&1
and ar e

anel can; sh ntion tails'

gemn to ﬂ§p¥8§:§g BortSf%pngofﬁgﬁPnﬁédOPe&ﬁ CpEREFS 1P&Es Pdctihfeldprment .
Pref er abl ynt heGt ad 4 stf@r ¥isundt inspedt bén sidzﬂ:tscraalel eotabedcsnothe mrgheisde
whi ch aregtHeked b@tQh@ W%%&e?%ngﬁousﬁg§p%%tqg e v %b dgnM%é%ﬁég]

movenent . Consi deri ng retch mat er
tails |on8v§e?rEEEBHFB? Revédskd cwpackage or Panel is in place without

10 opening the garment, thus improving the level of safety. The
v1sual inspection ports are two mesh windows, or other sultable
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 stretchable 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
present 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 the ballistic 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 specifically, the frame can be cut from
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hol ding the vest in place when sitting or standing. As shown in FIGS. 3, 5
and 6A-D, the ballistic vest of the present invention includes a frame 62
attached to the layers of ballistic material 44. The franme is nmade of | ow
density plastic, conposite or other sem-rigid materials which is attached
to the ballistic fabric layers 44 by Kevlar stitching 64. O her nethods

of attaching the frane to the ballistic material are contenplated by the .
i nvention, such as by gluing -or lamnating the frane to the materials. The
frame distributes energy across the surface of the ballistic panel, '

t hereby reducing trauma to the wearer while inproving ballistic
pérfqrnance. Al though FIGS. 3 and 5 illustrate the frame being attached on
the surface of thé ballistic materials, it is to be understood that the
frame can be positioned within the nultiple plies of ballistic fabric.

Consi deri gogpi Beef 6 8B &2i HRIGH Ol y B 158N d il TR %h:lé@lt: oi'gcg'l:lltnéffmﬁefﬂpﬁgr ts
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frame can 01 nd.. 090 5 inches_thick Is.cut in geonetric
formwit hoggngﬁﬁr%g??t%l%% So%%na}cnrgoss%grﬁ&i 555%%8 %ﬁp%ées%lrﬁ‘ es'ur?g‘?:ee’fﬁc he
frame. Th&lagacthapezand sHeiptkreaas offi thaespeningheoporinygbasad vaoy bhsed
upon the ssihge S the Bahhiistiic. Rangl obrolhek f el.atgfaho
specific.gaIILsLic fggnic,ér ﬁhe_type ofrt%?§§Eiﬁﬁéﬁéﬁiatétﬁeegot%fﬁ%Peis
requi red PBEfedtC. PRESISEACD IaPs 16k &fpItde Sivrd fertdrieats raie bedhafnsthehe
bal | i1st i capmber iLal reqdi ceasStSimeit WOFIGSQr 6AR0ONaMeVeRakpVEal o f SPEEtEBent
Nyl on or Lon fibers, or.any,ot.her ., .co rci.al,ly _available ballistic

et o a1 s YRR dedToRe O mRY R YRR S S et T 1 cor
panel s wehghrngveas&evlagrhaSrectFapodivdonper dylare Fidstraandmoney other

parti cul agb¥mbeEiRANG! SvatQighichd ESsSsthana B0 POUOAS Rek SAUARS 4 00tneThe
frane 62 i_s Iocahgd on the strike face. si bal Iistic, vest and when

d f th [ 1
| ocat ed bEEABENVILRE PRI SSFe oA oML R it 6 RaThS Wekghing less

15 than 1.59 pounds per square foot and more partiéularly for panels
weighing less than .50 pounds per square footL 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 and'reduces the amount of
ballistic materials required to construct an effective ballistic
vest, which can reduce cost, weight and thickness, thereby
preoducing 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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50% of the ballistic fabric plies will be on top of the frame. 20 The franme
controls blunt trauma and reduces the anmpbunt of ballistic materials
required to construct an effective ballistic vest, which can reduce cost,
wei ght and thickness, thereby producing Iighter and thinner ballistic
‘'vests, which also inproves wearer confort. 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 naterials and energy
is transferred to the frane via the fibers in the ballistic fabric. Wen a
bul l et contacts the surface, it expands and becones entangled in the
fiberg, and tension is put 30 on the fibers stretched between the ]
i‘ndi vi dual nenbers, for exanple, 68A and 68B. As the ballistic materi al
bunches around the projectile, the frame is | oaded. The flexible frane

offers resogtancad.o the aadmo:pftdmé@p@&tiﬂ@vaie angh 1w 8icipigetNg,
center of hge area 9 of act T |s co it er reduces _t he_ 35 anpint
of depre55|on or Eacﬁggg StTRR ?¥ﬁ% §I§%ﬁﬁdc pgnelswipl sunghos
30 3% pr op&cmpive. aﬁmeadalbaddlsmlsuppentlng the ballistic naterial t he
frame reduces e t I mnll or_nove after
o e %%%t tlng\é¥£fo STt l?lb |%ﬁ|%@%%i%§5es

a ballistic event. VO and JL orne Tt o
i ncorporaﬁPHSrEOFﬁéﬁégaé 3¥%@?0%%dd¢ﬁ9kﬂﬂﬁ inefretime wigbulthe besngtswvesing

~within N destangands. NThesbahddsdd C m@k%ﬁ@il\é@h&hﬁﬁcﬂaé@s wgléﬁeé“@' 9929
ei t her 0.0030. i nches

PRV SS5-RELAER b B E S B A i Sommst vecd aLEL
0.0060 or 0.0030 inches thick. 357 magnum and 9 mm projectiles
were utilized. '

Although the present invention lhas been shown and
illustrated with respect to an embodiment thereof, 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 as
| hereinafter claimed.

20

25

30

35
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Al t hough the present invention has been shown and illustrated with respect
to an enbodi nent thereof, the invention is not to be so limted since
changes and nodifications can be nade therein which are within the scope
of the invention as hereinafter clainmed. -11 1 Cains: 5 1. Aballistic
panel for use in a ballistic vest conprising: a plurality of |ayers of
ballistic material; and a sem -rigid frane structure rigidly attached to
the layers of ballistic material. 10. 2. The, panel of claim 1l wherein.the
frame structure includes a plurality of nenbers defining a plurality of
openi ngs G¥aime: frane structure. 15 3. The panel of claim1 or 2 wherein
the frame structure is sewn to the ballistic material. 20 25 30 35 4. The
panelsof any one of the preceding clains, wherein the frane structure is
gluedto the ballisthc bailtestd . daneclhe fpanek;s@f y qne .he.preceding
cl ai m wWheigigt i iy frame structure is plastic. 6.§$he2paﬁgﬁlggﬁé§y SR tof
t he precedi ng clal wherein the frame is polyethylene. 7. The panel of
any one of the 3prddEtiing- e e aifh balid dtriammmastaryellyr anes attached to

a top surface af skhg-hayild $ageBE 20LLRL 8ri3h§lgﬁﬂgl §f<€ﬁ¥h% %tﬁéyéggbrs

i i . i r re’l
g;ecedlngo%l%%qﬁls %Egagtégggffane structure

10

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

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

Sstructure is sewn to the ballistic material.

4. The panel of any one of the preceding claims,
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 is embedded within the layers of

ballistic material.
_._]_2_



ballistic material. -12 1 5 9. The panel of any one of the preceding clains
wherein |ess than 50% of the |ayers of the ballistic nmaterial is on top
of the frame structure. 10. A ballistic vest conprising: 10 15 20 25 30 35
a front panel; a rear panel; the front and rear panels each having a
ballistic package conprising a plurality of layers of ballistic materi al
cand a sem-rigid frame structure attached to the layers of ballistic
materials; and connectors for attaching the front and rear panels

together. 1 The,,vest of. claim 10 wherein the franme structure includes a
plurality 0139 'rremejfehres pﬂ%%i?@ aambl?ﬁ‘%l?fyt%? PEpeRfMgeE Fhethe vhassin

struct ur desk2.thEe y@stopf tEkalEyEQ 0l 11k nehasLi 1 e flﬁé«i@r'éirygtgﬁe I's
sewn to the ballistic material. 13. The vest of any one of clains 10 to 12
wier ei n 4 o & sthame wteuaEuiased to the ballistic material. 14. The
vest of any any one of clains 10 to 13 wherein the frame structure is
pl astic. 15. The vest of any one of clains 10 to 14 wherein the frane is

pol yet hyl en€l0.- 13 ballistic vest comprising:
a front panel;
10 a rear 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
15 connectors for attaching the front and rear panels

together,

11. The vest of c¢laim 10 wherein the frame structure
20 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

95 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.

30 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

35 frame is polyethylene.
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5 10 15 20 25 30 35 16. The vest of any one 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 wherein the frane
structure is enbedded within the layers of ballistic mterial. 18. The
vest of any one of clainms 10 to 17 wherein |less than 50% of the layers is
onltop 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 pasi.ti onedve2® oF hah}ishicovesti Nad Ngoackr 98t And. Ji6ar, panel
each having a ballistic package conprising a plurality of sheets Jf
baIIisticfﬁ%F@rF§Pu§ﬁGrﬁEdﬁ% ttached to ehecghestsfioe ofibsdrhiwyener gy

of ca projgetiLe;ente iﬂgﬁépf heets of ballistic material. rigid frane
ha%ing a pIuraF|ty o? me er%idefining openin in the frane. 21. The vest
of claim 20 wherein the neans is a sem -14
17. The vest of any one of claims 10 to 16 wherein the
frame structure is embedded within the layers of ballistic
) material.
10
18. The vest of any one of claims 10 to 17 wherein less

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

15 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 positioned.

20 20. 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 fof
absorbing energy of a projectile entering the sheets of
‘ballistic material. .

25

21. The vest of claim 20 wherein the means is a semi-
rigid frame having a plurality of members defining openinff}
in the frame.

30

35
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