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To all whom it may Y CONCErL:

Be it known that I, CASIMIR ZEGLEN, of |
Chicago, in the eeunty of Cook and State of

| Illmms h.a,ve invented certain new and useful

Improvements in Bullet-Proof Fabrics; and
I do hereby declare that the fellowing is a,
full, clear, and exact description thereof, ref-
erenee bemtr had to the accompanying draw-
ings, and t0 the letters of reference marked

_thereon which form a part of this specifica-

tion.

This invention relates to bullet- proof
shields, and more especially to an improved
eompomte elastic fabric adapted to resist pen-
etration of projectiles and cutting or thrust-
ing instruments by cushioning or absorbing
the impact of the same.

The object of the invention is fo *nrewde a
relatively light fabric and of such ﬂemblhty
that it may De made into suitable garments
and worn without serious inconvenience or
discomfort to protect the body of a person,
and which may also be used for various other
purposes. |

The fabric herein set forth is of the general
nature of the fabries illustrated and deseribed
in my prior patents, Nos. 577,999and 578,000,
granted to me on the 2d day of March, 1897.

The fabrics of said patents consist, essen-

tially, of layers of strong cords or strands,
preferably of silk, the str rands in each layer
being laid palallel with each other, while the
strands of the different layers are laid trans-
versely with relation.to each other. Upon
one side of said transverse layers is applied
a layer of unwoven hair or wool, the different
layers being bound together by stitching.
The fabric deseribed in said Patent No.
577,999 embraces the same materials above
set forth and in addition thereto a reinforce-
ment of pasteboard and an outer layer of
cushioning-felt, said layers being bound to-
gether by stitching. Ihave found in practice
that these fabrics effectu ally resist projectiles
from the smaller class of arms and very sat-
isfactorily resist penetration of projectiles
from the modern rifles, such as the Krag-
Jorgensen and the like, as well as the larger
Pproj jectiles from the S pringfield or Winchester
rifles. I have found, however, that in the
last two classes of arms named, if the project-

ile strikes between the strands or cords,
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while the force of its impact will be absorbed
and 1t will be prevented from penetrating the
fabrie, still the projectile will act to break or
cut the stitches which are used to bind the
different layers and the individual strands of
: each layer together, and that this has the
effect of destroying 'the compactness of the
fabrie, and therefore diminishing its power
to resist penetration as well as shorten its
period of usefulness.

The presentinventionis designed to obviate
the above-stated objections; and it consists
in the matters hereinafter set forth, and more
particularly pomted out in the appended
claims.

Figurel of thedrawings represents in ¢ross-
seetlon, somewhat enlarged the fabric con-

structed in accordance  with my invention;

and Fig. 2 is a similar view of a modlﬁcatlon'

thereof
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Referring to said dra.wmﬂ's A designates '

one of the layers of the fabme ‘which conswts
in the present instance of a layer of fine fibers
either placed parallel with each other or in
any manner and will desirably be confined
within a covering or bag a of silk or other
suitable material. As before mentioned, it
is unnecessary that the fibers of this layer 'be
placed parallel or in any regular order with
‘relation to each other; but the fibers may be
superposed upon each other in any manner,

it being only desirable to secure a uniform-

and eempact thickness thereof. While it is
desirable to confine said layer A in a smtable
covering, it may be secured to the layer B in
any manner which will retain the said fibers.

The layer A is designed as a cushioning layer
and is placed 1n the inner side of the fabric
or the side opposite that against which the
projectile strikes.

The second layer B, or that against Whlch
the projectile stnkes, is composed of one or
more thicknesses of relatively large strands
or cords b, of strong material, each composed
of a number of fibers spun or wrapped to-
gether, as distinguished from the layer A
just described, which is compoeed of ‘a mass
of unwrapped fiber. Said strands of the

layer B instead of being arranged parallel
with each other and secured together by
stitching, as in the construction of my said
prior patents, are woven or braided together
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in such manner as to form a continuous and
compactfabric. Theparticularstyleof weav-
ing or braiding said layer D is not essential;
but any arrangement may be employed by
which the strands forming the samc will be
brought very ecompactly together and will be
held closely upon each other by their woven
or braided construction, as distinguished
from stitching and like securing means.

The cords or strands constituting the
layer I3 are tightly twisted to form hard com-
pact strands and are laid closely upon each
other in the process of weaving or braiding,
so as to present a hard unyielding surtace,
against which the projectile strikes. Such
construction also gives great lateral rigidity
to the fabric and insures against the displace-
ment of the strands.

The fabric composing the sccond layer 13
may be made cither by hand or machinery.

In practice I have found that both layers A
and B are best construeted of silk, which,
owing to its strength, and doubtless to the
peculiar characteristics of silk, furnishes the
most satisfactory results. Said layers may,
however, be made of any other material
found suitable~for the purpose. 'T'he nun-
ber and thickness of the layers I> will be regu-
lated in accordance with the use to which the
fabric is to be put, it being obvious that a
heavier or a greater number of layers, such as
is shown in Fig. 2, will be required for heavier
than lighter classes of arms.

In practice the layer A will usually be made
of a thickness equal to about twice the thick-
ness of the layer B; but this proportion will
depend upon the use to which the fabric is to
be put. It being the purpose.of the layer A
to cushion the impact of the projectile, it fol-
lows that for the larger projectile a thicker
layer will be required. The thickness of said
layer 3 may Dbe increased by making the
strands 0 of greater diamecter or by making
this portion of the fabric of two or more sepa-
rate layers, as shown in Iig. 2.

A and B just described may be secured to-
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getherin any convenient manner, as by stiteh-
ing or otherwise. It will be understood, how-
ever, that stitching will not be required to

bind the parts of the layer I3 together, as in |
the construction of iy said prior patents, but |

The layers |

¥
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only tosecure the different layers upon each
other. -

I have found that a fabriec construeted in
accordance with my present invention suc-
cessfully resists the penetration of projectiles
from all classes of what are known as ‘“small-
arms,” as distinguished from ordnance, as well
as from the penetration of hand cutting and
thrusting instruments, while at the same time
the wear upon the fabrie is imperceptible,

and it is therefore capable of long and con-

tinaed usc. The use of closely woven or
braided cords or strands enables me to securo
the same power of resistance with a much
lichter and more fiexible fabric than that af-
forded by the transverse arrangement of the
strands of the separate layers of the construc-
tion of my said prior patents. The fabrie 1s
also more.flexible than are the fabries of said
prior patents and mmay be worn without any
inconvenicnce whatever. Moreover, the fab-
ric may be employed for making shields for
other uses, and its thickness may be inereascd
as desired.

What I claim as new i1s— |

1.- As a new article of manufacture, a bul-
let-proof fabric comprising an inner or cush-
ioning layer of unwoven fibers and one or
more outer layers of closely woven or braided
silk cords or strands, which consists of a nuin-
ber of fibers tightly wrapped or twisted to-
oether, said layers being suitably secured to-
aether.

2. As a new article of manufacture, a bul-
let-proof fabriec ecomposed of an inner cush-
ioning layer of unwoven or loose silk fibers
compactly inclosed within asuitable covering,
and one or more outer layers, each composed
of closely woven or braided silk cords or
strands, which consists of a number of fibers
tightly wrapped or twisted together, the whole
being secured together by stitching or other-
wise. .

In testimony that I claim the foregoing as
my invention I aflix my signature, in presence
of two witnesses, this 12th day of May, A. D.
1897, -

CASIMIR ZEGLEN.

Witnesses:

ANDREW SPETZ,
WiLriaM L. 1IALL.
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