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The invention deseribed herein, if patented,
may be manufactured and used by or for the
Government for governmental purposes, without
the payment to me of any royalty thereon.

This invention relates to body armor, and more
particularly is & Jjacket or similar garment
equipped with flexible projectile-penetration-
resistant spot-laminated armor plates.

Heavy loss of life is often occasioned when mili-
tary personnel engaged in assault operations is
exposed to bursts of artillery fire from the enemy
and to small-armg fire from the defender of 2
position. Sirnilarly, air crews are endangered by

. fragments from. exploding antiaireraft shells.
Law-enforcement officers, and to a lesser extent
. military personnel, are sometimes exposed to
fire from pistols and revolvers. which compels
" them either to endanger their lives or abandon
their mission.. Protection against such fire has
been persistently attempted by the use of steel
shields or similar means, which, however, have
not been successful as body armor worn on the
person, hecaiise of the great weight of a steel
plate capable of resisting penetration of a pro-
jeetile. Chiefly, with a view to the protection of
personnel against death or injury from artillery
and hand weapons, laminated non-metallic armor
plates possessing great resistance to penetration
by projectiles (shell fragments, as well as small-
ealiber cartridge and bullets from short-barreled
weapons) have been developed during World War
IT. Examples of such body armor plates are the
laminated nylon armor plates described in U. 8.
Patent No. 2,399,184, Heckert, and the laminated
glass fabric armor plate disclosed in U, S. Patent
No. 2,562,951, Rose and Merritt.  Such plates,
while possessing ballistic properties quite ade-
quate for the intended purpose, had the drawback
* of rigidity and stiffness, which is a source of dis-
_comfort to the wearer and, yet more importantiy,
may prevent him from getting into the proper
- firing position in difficult terrain during combat.
“To overcome this drawback of stiffness in hedy
“armor plates, it has been suggested, e. g, in

‘Heckert, U, -8. Patent No. 2,399,184, at page 4,

eolumn 1, and following that “the cementing of
the laminae may be limited tc one or more of
the outer edges or to certain portions of the
. gtrueture. For example, shell fragment-resisting
perscnal armor can be made by leaving portions

‘free from adhesive where bending is required, as i

at the knee or elbow.” It was found, however,
“during actuel fleld tests that a multi-layered
armor plate of fexible plastic textile inaterial,
such as nylon, which is not bonded excent at the
edges or unbonded over a substantial interior
area, puffs up to a bulky mass in the unbonded
area: which tends to restrict the movements of
the wearer and causes accumulation of water
upon exposure to rain during the march or in a
- water filled foxhole, or as the result of fording a

" stream; the added weight of absorbed water tends

to defeat the very purpose of the armored gar-
ment in that it either immobilizes the wearer or
compels him to discard the garment in order to
continue to fight.

I have found that a compearatively lightweight
armored garment, which has the advantages of
compactness and water resistance of a resin-

_bonded structure without the disadvantage of
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stiffness of a fully laminated armor plate, can
be provided by spot-laminating the layers in a
regular pattern wherein the laminated areas are
transversely aligned and are arranged in spaced
rows extending over substantial portions of the
area of the armor plate incorporated in the gar-
ment. An armored garment which is spot-
laminated in this general manner, described in
greater detail hereafter, is ballistically at least
the equal of an armored garment protected by
solidly laminated stiff armor plates, and yet flexi-
ble enough to enable the wearer to move freely
and to assume the proper firing position, in the
prone, kneeling, squatting and standing positions.

A preferred material for an armored garment
in accordance with the present -invention is
tightly woven nylon fabrie, resin spot-laminated
in from about 9 to about 20 layers, preferably
about 12 to 15 layers. However, as will be here-
after more fully appear, my invention is not re-
stricted to the use of nylon material.

It is a principal object of the present invention
to provide an armored body garment which
affords protection to the wearer against the
effects of fragmentation projectiles for some types
of small-arms fire, without unduly impeding his
movements by reason of excessive weight, stiff-
ness, or bulkiness.

Another object of the present invention is an
armored jacket which combines relatively light
weight, and good ballistic properties.

- A further object of the present invention is a
construction of an armored jacket which is pro-
teeted against waterlogging upson exposure to rain
or other sources of water encountered on the
battle field. .

Still another object of the present invention is
a resin-bonhded laminated armor plate suitable
for use in an armored garment, which is charac-
terized by a regular arrangement of aligned spot
laminations disposed in a pattern which ihsures
comparative flexibility throughout its area.

Another object of the present invention is an
armored jacket of simple construction, which can
be relatively inexpensively- manufactured in as-
sorted sizes, and which c¢an be gquickly put on or

- taken off by the wearer as combat conditions may

require.

Other objects of my invention will become ap-
parent as the detailed deseription of a preferred
embodiment of the same proceeds.

Theé accompanying drawings illustrate a pre-
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ferred embodiment of my invention, but should
not be deemed to limit the scope of my invention

to any particular dimensions, proportions or-

similar details shown therein.

Figure 1 of the drawings is a front eleva,tlon
of an armored vest in accordance with my: m—
vention;

4

“lar front p'bftion, a generally feétaﬁgﬁlar back

portion, and a shoulder portion, the front por-

. tion being disposed at an obtuse angle relative

Figure 2 is a side elevation of the armored vest :

illustrated in Fig. 1;

Figure 3 is an enlarged sectlonal view, partly‘

broken away, taken along lines 3—3 of Figure
2, the fabric cover being partly omitted;

Figure 4 is a plan rear view of a spot-laminated
armor plate suitable for the armored garment
illustrated in Figures 1 to 3: and

Figure 5 is a plan view of s resilient :cushioning

—element for lamination to the a;mor‘plate as
shown in the detailed view of Fig, 3;

More particularly, the armored garment in ac-
cordance with the present invention includes a
laminated plate (8 of tightly woven high tenacity

" elongatable plastic textile material, such as nylon,
‘inclosed in a shell {4, 11" of lightweight water-
resistant material, e. g. coated nylon.  The shell
“preferably surrounds-the outer and inner sur-
faces of the armor plate for additional protection
against waterlogging; it may be provided with
patch pockets {2, fly front tabs provided with
‘quick rzlease snap fasteners (3, and belt loops
14 likewise provided with quick release - snap
fasteners 15 for the purpose of speedily remov-
ing‘the garment should the wearer find himself
in danger of drowning or other reasons for quick-
ly ridding himself of the armored garment. The

~edges of the shell are preferably provided with 3

a strong water- and tear-resistant binding 6. In
the construction shown, a pair of plackets {7, T’
unites the front and back panels of the vest.
It will be understood, of course, that the forego-~
ing tailoring details are subject to many modifi-
cations: and variations; thus, the material -and
armor plate may be enclosed in-a plain water-
proof shell, e. g. of nylon or vinyl material, and
stitched to the inside of a conventional field
jacket (not shown) having a fly front and a con-
ventional slide fastener and button closure.

A preferred armor plate for inclusion in a
garment of the type above described consists of
“about 9 to 20, preferably 12 to 15 plies of tightly

woven high tenacity elongatable plastic material;-

nylon being the preferred material, other strong
and elongatable plastic textile materials such as
“strong fine regenmerated cellulose fiper of the
“Fortisan” or “Durafil” type are permissible
though presently less 'preferred'substitutes.
typical nylon fabric suitable for layers to be
laminated in accordance with the present inven-
‘tion is lightweight duck cloth, having the follow-
ing characteristics:
Weaye, plain, two ends woven as one 2 plcks
“woven as one, We1ght 13-14 oz. per square yard;
Yarn, 210 denier, high tenacity nylon, 34 fila-
ment, minimum tensile strength 7 gm, per denier;
Warp, minimum. 40 ends, in the loom, com-
posed of 5 plied threads;
Filing, minimum- 37 picks off the loom com-
'-posed of 5 plied threads;
.- Breaking- strength, minimum. 775 lbs in warp
and filling - (grab method);

-Elongation of finished cloth minimum 30% in 7

warp and 25% in filling.

This cloth, in the preferred form of the present
invention, is then cut into sheets or panels of
the configuration shown in Fig. 4 of the draw-

. ings; each panel includes a generally rectangu-
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.also_be cut in the general form of a YV,
‘configuration generally corresponding to the out-

“as shown in Figure 2 of the drawings.

to the back portion. For greater flexibility, I
prefer to have “left” panels 18 and “right” panels

-19, hinged together along the back in a man-

ner about to be described in greater detail. How-
ever,:it will be understood that the panels may
in a

line of Figure 4, but without the center back
hinge.

- As heretofore indicated, the plies which make
up the armored plate are joined together by res-
in spot-laminations, with the laminated areas
of the front and back portions:being disposed in
a regular pattern which insures -flexibility.- As
shown in Figure 3 of -the drawings, the lami-
nated areas are transversely aligned, i. e. the
resin-bonded area A between the outer layer 20
and the second layer 21 is in alignment with the
resin-bonded areas underneath, - including--the
resin-bonded area-A’ between next-to-last-layer
22 and innermost layer 23. I have-found that
best results are obtained by an equilateral tri-
angular configuration of ‘the spot laminations,
e. g. of a side length of 2’'. These triangular
spot laminations extend over -the ‘areas-of the
front and back portions of each panel in spaced
rows, as shown in detail in Fig. 4, with the sides
of the triangles 24 aligned in straight lines; there~
by enabling the amor plate to be fiexed trans-
versely and along lines intersecting at -a- 60°
angle. The spaces or “gutters” 25 between:the
rows should be of .substantial width; say 55’/ to
insure flexibility; however, the interstices will be
less than the maximum linear dimensions of ad-

-jacent spot laminations (e. g., less than-the-2’’

side length of the- triangular spot laminations
specifically set forth herein).. It also appears
from the arrangement shown in Fig. 4 that the
triangles 24 are disposed in regular "clusters,
wherein at the intersections between any three
“gutters” 25, the tips of six trxangles 24 ‘are
assembled in contiguity.

The shoulder portion is preferably laminated
in a different pattern from that of the front and
back portion, e.'g., in a pattern of small circu-
lar spots 26, so that the plate may bhe bent sharply
at the shoulder portion to enable the front and
back portions to be joined in vest or jacket form
It is
necessary that the individual resin spots 26 be-

“tween the fabric layers be transversely aligned
‘throughout the depth of the plate, as other-

wise the plate would be stiff.

The lamination resin is preferably applied to
the plies by means of a stencil or printing roll.
While' I do not wish to limit the scope of the
present invention to -any particular resin, I wish
to point out that I have obtained highly satis-
factory ballistic results by the use of & mixture
of approximately equal parts of a phenol formal-
dehyde resin and polyvinyl butyral resin (safety
glass grade) in a solvent of alcohol and toluene.
Such an adhesive resin is sold by Bakelite Cor-

" poration as Resin BJ-16320, and by Industrial

Tape Corporation as Permacel 1500; the resin

- solids . content of this adhesive is about 33-37%.

With the spot-lamination pattern arrangement,
as above described, the addition of about 10 parts
by weight of resin to each 100 parts by weight
of textile material is sufficient to produce good
ballistic results. Other resin binders, some of
which -are enumerated in Heckert, Patent No.
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2;898,184, ‘may also be employed, though prob-
ably with less favorahle ballistic results.

Adn my preferred construction, wherein “left”
sand ““right” panels are-provided,:they:are jcined
bya back center hinge:strip,:e. g..a long narrow
Atwo-ply nylon strip-27, which may e resin bond-
edto thednnermost layer 23:0f each panel,;and/or
ssewn thereto-prior:te-the bonding together of the

plade.

BEven though -an ;armored ;garment :incorporat-
ing -a propetly -constructed ‘armor ‘plate such as
ithe -one herein :disclosed -will .arrest :a -projectile
shraving ra ;considerable -velocity, and thereby pro-
Hect ‘the wearer from .death or injury, it never-
itheless transmits a jpainful blow fo his body,
when struck. In:order to .cushion this blow, I
‘prefer -to «cement or rotherwise .Jjoin to :the inner
layer 23 of the armor plate a thick resilientilayer,
preferably .of unicellular rubber or plastic (e. g.,
neqprene or vinyl) :materigl. In order .to save
weight .and add to :ithe sheck absorption, a large
mumber :of :squares :or -other .gecmetric figures is
‘eub away ‘from the .resilient layer, as shown in
‘Fig. 5. The unicellular ‘material, which is now
scommercially ssold under -several trade names,
ssueh :as “Rubatex’” ior “Ensolite,” does not take
1P :appreciable -quantities .of -water, because .the
cells-donot intercommunicate.

sAitypical 12-ply armer:plate in-accordance with
dthe present. invention hasra thickness of about Y4
“t0 9% .imch :measured :from -outer to inner nylon
dayer, to which ‘s :added an extra about ¥, inch
thickness «of -unicellular cushioning material. A
complete :armored :garment, ;as :shown in Figure
1, weights:gbout 7% .1ks.

‘While I do:not wish :to commit myself to any
.particular -theory -as -to the ballistic efficacy of
an:armored garment inaccordance with the pres-
sent :invention, I helieve that -the forward -mo-
sentum -of sthe projectile (is progressively  dissi-
;pated by ‘the ;energy -expended ‘in the distortion
and delamination of the successive textile layers.
-Surptisingly, I have .found that the penetration

resistance of the resin-bonded.areas of ‘the armor
plate :is not significantly different from that of
the-unhonded:interstices between: such areas.

:In -ballistic limit tests on armored -garments
smade in-accordance with the present invention,
At was found:that :a 12+ply spot-laminated :nylon

sarmor ~weighing rabout :18.6 oz./squ. ft., backed .

with ¥ unicellular rubber:material and enclosed
-inrastightly woven nylon shell-possessed:an:aver-
gge. protedtion (Vse) ‘ballistic 'limit .of 1375
fh/secs; 1. -e. :stopped at least 50% -of 17-grain
fragmentation-=simulating :projectiles propelled
against # at = welocity of 1375 ft./sec. -at :the
pointiof impact; this is ample:protection.against
most thand grenade, ‘mortar :and -antiaircraft
.shell fragments and against pistol or:submachine

bullets, though not against .30 .cal. riflie "bullets

umless ‘ricocheting or nearly spent. ‘The average
pratection (Vse) ballistic limit of the same.armor
<enclosed:in-arubber-coated fabric shell'was found
to-be 18342 ft./sec.,'which:is substantially the same

-as the preceding ttest, the.difference being with- |

in the ilimit :of ;experimental -error. 'In :a third
best, -using T15-ply nylon armor ‘enclosed in ‘a
mylon shell, and ‘having an-average weight of 22
0% #80. ft., ‘the ‘average protection (Vo) -ballistic

Ainmitwas 1485 ft./sec., -which is a substantial im- .

-provement over the other ‘two- tests, but -at :a
wriserof 18% :in weight. TIn evaluating the fore-
soing “tests it -will 'be :understood -that, ‘while -a
:stoppage :0f ronly :50% .of the projectiles by ‘an
sarmored garment.would ke of little value in-com-

«

10

20

no
Ot

30

40

45

55

15

6

“bat, the same garment will stop :neaxrly :all-pro-
jectiles having a ‘slightly lower -velocity -at .the
‘point of :impact than that ;established by -the Vso
ballistic :limit -test; -in :this 'sense, .this ‘test ‘may
be compared:to load limit tests of structural ma-
‘terials, ‘wherein ‘the point of -failure furnishes
-an ‘indication .of 'the :safety limits of the .same
amaterial :if ‘a proper :margin -of safety .is :sub-
‘tracted.

While I have chiefly.described my armored gar-
‘ment in terms:of an armored-vest, it will.of:course
‘be understood that the principles underlying the
invention :may-dlse be employed in-armored gar-
'ments -such as ‘trousers or coveralls, which are
-of 'value, ‘not so much to the infantryman -for
whom they are probably too heavy, but to-fliers,
:gun crews and .ather personnel whose combat
duties do not normally require them to move
‘quickly from place to place while fighting.

“While changes /in the arrangement, propor-
tions, dimensions:and shape of ‘the armored gar-
ment - and .component parts ‘thereof, .disclosed [in
this :specification ‘will readily -occur to the ex-
;pert :without departing from the spirit of my-in-
wvention, it.is'my desire to encompass such varia-
“bions within the scope.of:such invention. .I:thus
-desireto be limited only by the appended claims.

‘Lclaim:

1. Armored garment comprising outer, inter-
smediate and inner:layers-of woven high tenacity
-glongatable plastic :textile material, said layers
heing resin spot-laminated over limited -areas
substantially less than the-entire.ares of'said-gar-
Jnent, the: spot-laminations of said outer, -inter-
mediate and inner layers being transversely
aligned, and the spot-laminations in -the ifront
:and back pertions-of:said -armored garment being
.of large dimensions and arranged.in spaced Tows
extending .over :substantial ‘portions .of ‘the :area
of said garment, the interstices-between said-spot-
‘lamingtions in'said rows being less than the max-
imum linear dimensions of said last<mentioned
spot-laminations; ‘whereby said garment is ren-
dered flexible.

2. .Armored ;garment comprising .outer, inter-
‘mediate and inner layers of woven nylon textile
‘material, :said layers -being resin spot-laminated
over limited areas substantially less than-the:en-
‘tire :area of ;said garment, the spot laminations
.0f :sald outer, intermediate and :inner layers:be-

:ing :transversely dligned, and the spot-lamina-

tions in the front and back portions of said -ar-
mored.garment being-of'large dimensions:and ar-
sranged -in spaced rows extending over substan-
tialiportions.of the:area of said garment, the in-
‘terstices between said ‘spot-laminations in said
yows being less :than the :mazximum linear di-
-mensions -of .said last-mentioned spot-lamina-
tions; whereby said garment is rendered flexible.

3. .Armored -garment -comprising .outer, inter-
mediate, and :inner layers cof -woven ‘high tenac-
ity elongatable plastic textile material, said:layers
being resinispot-laminated, the :spot laminations
of said cuter, intermediate and inner layers.in
dheifront andhack portions of said-armored-gar-
ment-being in the pattern-of aslarge plurality:of
large triangles which are transversely :aligned
;arnd-arranged:in spaced. rows extending.over:sub-
rstential portions .of ithe :area . of :said garment,
-ths :interstices ‘hetween said spot-laminations in
ssaid srows being less :than the maximum linear
dimensions of said last-mentioned spot-lamina-~
bions; ‘whereby said garment is:rendered flexible
:along ‘the dnterstices between said rows.

4. ‘Armored .garment:for:protecting -the human
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-torso, comprising outer, intermediate and inner
“layers of woven high tenacity elongatable plastic
textile material extending over the front and back
‘of ‘the torso, said layers being resin spot-lami-
- nated, the spot laminations of said outer, inter-
mediate and inner layers in the front and back
portions of said armored garment being in the
pattern ‘of a large plurality of large triangles
which are transversely aligned and arranged in
spaced rows extending over substantial portions
of the area of said garment, the interstices be-
tween said spot-laminations in said rows being
less than the maximum linear dimensions of said
last-mentioned spot-laminations; whereby said
" garment is rendered flexible along the interstices
- between said rows.

5. Armored garment for protecting the human
torso, comprising outer, intermediate and inner
layers-of woven high tenacity, elongatable plastic
textile material extending over the front and back

- of the torso, said layers being resin spot-lami-
“nated, the spot laminations of the front and back
portions of the outer, intermediate and inner lay-
ers being in the:pattern of a large plurality of
large triangles which are transversely aligned
“and extending over substantial portions of the
- front and back portions. of said garment, the
interstices between said triangular spot-lami-
nations being less than the maximum linear di-
mensions of said triangular spot-laminations,
and the spot laminations of the shoulder por-
“tions of said garment being in the pattern of
transversely aligned dots, whereby said garment
is rendered flexible along the interstices between
said triangular spot-laminations and along the
" interstices between said dots,

6. Armored garment. according to clalm 1,
wherein the number of layers is about 9 to 20.

7. Armored. garment according to claim 2,
wherein the number of layers is about 12.

8. Armored garment according to claim 2,
wherein said laminating resin is a mixture of
phenol-formaldehyde and polyvinyl-butyral res-
ins.

9, Armored garment according to claim 8,
wherein said phenol-formaldehyde resin and said
polyvinyl butyral resin are mlxed in approxi-
mately equal parts.

-10." Armored garment according to claim 2,
wherein the weight of said laminating resin is

about 10% of the weight of said nylon textile’

-layers.

11. Armored garment according to claim 1,
wherein said spot-laminated layers are backed
by a thick layer of highly resilient material lami-
‘nated to the inner layer of said textile material.

12. Armored garment according to claim 11,
-enclosed in a shell of thin fiexible water-resist-
ant material.

13. Armored. garment according to claim 11,
wherein said spot-laminated layers are backed by
- a thick layer of highly resilient unicellular mate-
rial laminated to the inner layer of said textile
‘material.

14, Armored garment according to claim 1,
enclosed in a shell of thin flexible water-resist-
ant material.

15. Armored garment according to claim 1,
wherein said spot-laminsated layers are backed by
a thick layer of highly resilient foraminous mate-
rial laminated to the inner layer of said textile
material.

16, Armored garment for protecting the human
torso, comprising outer, intermediate and inner
‘layers of woven high tenacity elongatable plas-
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tic textile material of a configuration substan-
tially resembling a Y, the oblique portions of
said Y extending over the front of the torso and
meeting in a fly front and the straight’ portion
of said Y extending over the back of the torso
and joined to said front portions along the sides
of the torso, said layers being resin spot-lami-
nated, the spot laminations of said outer, inter-
mediate and inner layers being transversely
aligned, and the spot-laminations in the front
and back portions of said armored garment be-
ing of large dimensions and arranged in spaced
rows extending over substantial portions of the
area of said garment, the interstices between
said spot-laminations in said rows being less than
the maximum linear dimensions of said last-
mentioned spot-laminations; whereby said gar-
ment is rendered flexible.

‘17. Armored garment for protecting the human
torso, comprising about 9 to 20 outer, intermedi-

“ate and inner layers of woven nylon textile mate-

rial of a configuration substantially resembling
a Y, g thick layer of high resilient material lam-
inated to the inner nylon layer, the oblique por-
tions of said Y-shaped layers extending over the
front of the torso and meeting in a fly front and
the straight portion of said Y-shaped layers ex-
tending over the back of the torso and joined to
said front portions along the sides of the torso,
said layers being resin spot-laminated, the spot

- laminations of said outer, intermediate and inner

nylon layers being in the pattern of a large plu-
rality of transversely aligned large triangles ar-
ranged in spaced rows extending over substan-
tial portions of the area of said garment with the
exception of the shoulder portions, the inter-
stices between said triangular spot-laminations
being less than the maximum linear dimensions
of said triangular spot-laminations, and the spot
laminations of the shoulder portions being in the
pattern of transversely aligned dots, whereby said
garment is rendered flexible along the interstices
between said rows of triangles and along the in-
terstices between said dots.

18. Plexible armor plate for an armored gar-
ment, said plate comprising outer, intermediate
and -inner layers of woven high tenacity elon-
gatable plastic textile material, said layers being
resin spot-laminated over limited areas substan-
tially less than the entire area of said armor
plate, the spot-laminations of said outer, inter-

-mediate and inner layers being transversely

" aligned, and the spot-laminations in the prin-

55

60

65

70

75

cipal protective areas of said armor plate being
of large dimensions and arranged in spaced rows
extending over substantial portions of the area
of said armor plate, the interstices between said
spot-laminations in said rows being less than
the maximum linear dimensions of said last-men-
tioned spot-laminations.

19. Flexible armor plate for an armored gar-
ment, said plate comprising outer, intermediate
and inner layers of woven high tenacity elon-
gatable plastic textile material, said plate com-
prising a rectangular front portion, a rectan-
gular back portion and a shoulder portion, the
longitudinal axes of said front portion and of
said back portion being disposed at an obtuse
angle relative to each other, said front portion
and said back portion being resin spot-laminated
in the pattern of a large plurality of large tri-
angles which are transversely alighed and extend
over the area of said front and back portions
in spaced rows, the interstices between said spot-
laminations in said rows being less than the
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maximum linear dimensions of said spot-lami-
nations.

20. Flexible armor plate for an armored gar-
ment, said plate comprising about 9 to 20 outer,
intermediate, and inner layers of high tenacity
elongatable plastic textile material, said outer, in-
termediate, and inner layers being resin spot-
laminated in the pattern of a large plurality of
large triangles which are transversely aligned
and extend over the area of said armored plate
in spaced straight rows, the interstices between
said spot-laminations in said rows being less than
the maximum linear dimensions of said spot-
laminations, whereby said armor is rendered flex-
ible along the interstices between said rows of tri-
angles. -

21. Flexible armor plate according to claim 20,
wherein said textile material is nylon.

22, Flexible armor plate according to claim 20,
wherein the number of said laminated layers is
about 12.

23. Plexible armor plate aceording to claim 20,
wherein the weight of said laminating resin is
about 10% of the weight of said armor plate.

24. Fiexible armor plate according to claim 20,
wherein a thick layer of highly resilient material
is laminated to said inner layer.

25. Flexible armor plate for an armored gar-
ment, said plate comprising outer, intermediate
and inner layers of woven high tenacity elon-
gatable plastic textile material, said plate com-
prising a rectangular front portion, a rectan-
gular back portion and a shoulder portion, the
longitudinal axes of said front portion and of said
back portion being disposed at an obtuse angle
relative to each other, said front portion and
said back portion being resin spot-laminated in
the pattern of a large plurality of large triangles
which are transversely aligned and extend over
the areas of said front and back portions in
spaced rows, the interstices between said spot-
laminations in said rows being less than the max-
imum linear dimensions of said spot-laminations,
and the shoulder portion of said plate being spot-
laminated in a pattern of a plurality of trans-
versely aligned dots. )

26. Flexible armor plate for an armored gar-
ment, said plate compriisng outer, intermediate
and inner layers of woven high tenacity elon-
gatable plastic textile material, said plate com-
prising a rectangular front portion, a rectangular
back portion and a shoulder portion, the longi-
tudinal axes of said front portion and of said
back portion being disposed at an obtuse angle
relative to each other, said front portion, back
portion and shoulder portion being resin spot-
laminated, the spot laminations of said front and
back portion being of large dimensions and ar-
ranged in spaced rows extending over substantial
portions of the areas of said front and back por-
ticns, the interstices between said spot-lamina-
tions in said rows being less than the maximum
linear dimensions of said last-mentioned spot-
laminations; and the spot laminations over said
shoulder portion extending over a relatively
lesser portion of the area thereof as compared
with the spot-laminated areas of said front and
back portions, whereby said armored plate is
rendered more flexible in its shoulder portion
than in its front and back portions.

27. Armored garment comprising a pair of ar-
mored plates of outer, intermediate, and inner
layers of woven high tenacity elongatable plastic
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textile material, each of said plates comprising
a rectangular front portion, a rectangular back
portion and a shoulder portion, the longitudinal
axes of said front portion and of said back por-
tion being disposed at an obtuse angle relative to
each other, said front portion and said back por-
tion being resin spot-laminated in the pattern
of a large plurality of large ftriangles which are
transversely aligned and extend over the area
of said front and back porticns in spaced rows,
the interstices between said spot-laminations in
said rows being less than the maximum linear
dimensions of said last-mentioned spot-lamina-
tions; said pair of plates being hinged together
along the inner edges of their back portions in
a substantially Y-shaped- formation, the oblique
portions of said Y-shaped formation meeting in
a fly front and the outer edges of the hinged
back portion being joined to said oblique front
portions along the sides of the torso.

28. Armored garment comprising a pair of ar-
morer piates of outer, intermediate, and inner
layers of woven high tenacity elongatable plastic
textile maierial, said textile material compris-
ing a rectangular front portion, a rectangular
back portion and a shoulder portion, the longi-
tudinal axes of said front portion and of said
hack portion being disposed at an obtuse angle
relative to each cother, said front portion, back
portion and shoulder portion being resin spot-
laminated, the spot laminations of said front and
back portion being large and arranged in spaced
rows extending over substantial portions of the
areas of said front and back portions, the inter-
stices between said spot-laminations in said rows
being less than the maximum linear dimensions
of said last-mentioned spot-laminations; and the
spot laminations over said shoulder portion ex-
tending over a relatively lesser portion of the
area thereof as compared with the spot-lami-
nated areas of said front and back portions,
whereby said armored plate is rendered more
flexible in its shoulder portion than in its front
and back portions, said pair of plates being
hinged together along the inner edges of their
back portions in a substantially Y-shaped for-
mation, the oblique portions of said Y-shaped
formation meeting in a fly front and the outer
edges of the hinged back portion being joined
to said oblique front portions along the sides of
the torso.

29. Armored garment according to claim 28,
wherein a thick layer of highly resilient material
is laminated to the inner layers of said pair of
armored plates.

RUSSELL W. EHLERS.
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