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(57) Abstract: Composite materials in various shapes and sizes and in various configurations for use in ballistic armor confined in
cylindrical and dome shaped enclosures; held under pressure to increase the impact absorption factor. An armor comprising an
auxiliary layer disposed in front thereof at a determined distance wherein said layer comprises pre-stressed members arranged in a
spacious pattern. A method is proposed for manufacturing of pre-stressed structure and armor by expanding the cavity into which
ceramic materials are inserted so that pressure is applied to the ceramic materials.
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AMENDED CLAIMS
received by the International Bureau on 28 June 2010 (28.06.2010)

1. A ballistic armor comprising: a) a plurality of attached elangated pre-stressed
members, and b) wherein members are prism-like shaped having a long axis and a
cross-section perpendicular thereto, and ¢) wherein members long axes are ariented
in a radial direction, substantially paralle! to a strike face of the armor, _and d) wherein
each member comprises an elongated enclosure made of high tensile strength and
low creep material, and e) wherein at least one prism-like shaped ceramic element is
disposed in each enclasure cavity, and f) wherein enclosures are under tension and
ceramic elements are under pressure.

2. The Ballistic armor of claim 1 wherein the elangated pre-stressed members are
arranged in two overlapping parallel layers,

3. The Ballistic armor of claims 1 or 2 wherein ceramic elements within each enclosure
exert pressure one onto its neighbor.

4, A composite armor that comprises a hollow board made of high tensile strength and
lew creep material, and a) wherein board comprises multiple elongated cavities of
uniform cross section, and b) wherein cavitles have long axes that are substantially
parallel ta the board external surface, and ¢} wherein at least one ceramic element is
disposed within each cavity, and wherein ceramic element is subjected to pressure
and board is under tension.

5. The armor of claim 4 wherein cavities comprises single curved or cylindrical external
surfaces and flat inter-cavity surfaces.

8. A ballistic armor according to claims 4 or 5§ wherein the ceramic elements are hollow.

7. Aballistic armor according to any of the preceding claims wherein the said
encapsulation material is selected from the group comprising Carban fiber, Boron
fiber, ceramic fiber, steel, Titanium aliay, Aluminum alioy.

8. A ballistic armor according to any of the preceding claims wherein an aspect ratio of
said ceramic element is in the range of 0.3 to 2.

9. A ballistic armor according to any of the preceding layers comprising an auxiliary
layer disposed in front thereof at a determined distance wherein a ballistic armor layer
comprises at least one tensioned pre- stressed enclosure member comprises of a
combination or one of Aluminum, Titanium, carbon fibers and steel, and whereby a
plurality of enclosure cavities are arranged in a pattern in said layer.
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An armor according to claim 9 wherein at least one ceramic element is disposed in
each said enclosure cavity, and wherein said element is subjected to pressure.

An armor according to claim 9 wherein said enclasure is pressurized with at least one
of, fluid, low shear strength material, aluminum alioy, magnesium alloy, and concrete.

The armor of any of claims 9 to 11 wherein enclosures are hollow rods arranged in a
grating pattern.

A method of producing a pre-stressed ceramic armor member comprising the
following steps, namely, a) pressurizing an encapsulation material cavity with a fluid,
and b) inserting ceramic elements into said encapsulation material cavity while under
pressure, and ¢) releasing the said pressure thus removing the fluid, d) whereby the
said encapsulation material contracts and exents pressure on the said ceramic

elements.

. An armor comprising a pre-stressed member produced according to the methods of

claims 13.
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STATEMENT UNDER ARTICLE 19 (1)

The advantage of pre-stressing reinforcement means is well established. The present
invention as presently claimed is directed to elongated reinforcement elements or
enclosures that are stretched and filled with ceramic elements and then the tensile
force is maintained.

The pre-siressed clongated elements are deployed radially, i.e. substantially in parallel
to the strike surface.

This unique construction results in the ceramic reinforcement being put into
compression which inhibits crack propagation. The enclosures are in tension. Without
wishing to limit ourselves to any particular theory, it is anticipated that on high energy
impact, the pre-stressed structure will be more resilient, and preventing transmission
of the impacting force through the ballistic armor to the wearer or components
protected thereby.

Out of consideration for Unity of the Invention, only one method is claimed, with
other method claims withdrawn. The method consists of applying a pressure to the
containers in a sealed chamber, e.g. a hydrostatic pressure, and, without releasing the
pressure, ceramic elements are introduced into the containers and then the pressure is
released to put the ceramic into compression.

All independent claims relate to this unique structure and/or manufacturing technique
which is not shown in any of the cited art. Consequently all claims are patentable.
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