
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

42
0 

79
3

A
1

��&��
�
�������
(11) EP 2 420 793 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.02.2012 Bulletin 2012/08

(21) Application number: 11155777.3

(22) Date of filing: 24.02.2011

(51) Int Cl.:
F41H 1/02 (2006.01) F41H 5/013 (2006.01)

F41H 5/04 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: NP Aerospace Limited
Coventry CV6 5AQ (GB)

(72) Inventor: Medwell, Roger Terence Arthur
Coventry, CV3 6RE (GB)

(74) Representative: Hanson, William Bennett et al
Bromhead Johnson 
19 Buckingham Street
London WC2N 6EF (GB)

(54) Body armour

(57) Body armour formed from a piece of fabric (1)
comprising a plurality of layers of strong fabric with layers
of film adhesive interposed between at least two adjacent

ones of said layers of fabric. The layers of fabric are com-
pressed together in at least one region. A rigid, e.g. ce-
ramic, plate (4) is bonded to the fabric in said at least one
region.
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Description

[0001] This invention relates to body armour.
[0002] Known soft body armour is made from strong
fabric, such as aramid, and is capable of stopping low-
velocity fragments and soft-headed bullets. In order to
upgrade this soft body armour so as to stop high-velocity
fragments and armour-piercing rounds, a hard-faced
plate is inserted into a pocket in the soft body armour.
The plate is usually made from a ceramic material backed
by a strong fabric such as aramid. The soft body armour
can be in the form of a garment and can include more
than one pocket, each pocket being arranged to contain
a rigid plate.
[0003] This known combination of rigid and soft armour
is effective, but is relatively thick, heavy and expensive
to manufacture.
[0004] With the aim of alleviating these disadvantages,
the present invention provides body armour comprising
a piece of soft, strong fabric, and at least one rigid armour
plate bonded to a portion only of said piece of fabric.
[0005] The piece of fabric may comprise a plurality of
layers, e.g. of aramid fabric. In the region in which the
rigid plate is bonded thereto, said layers may be com-
pressed together. A film of adhesive may be disposed
between each two adjacent layers of fabric, at least in
the region in which the rigid plate is bonded to the piece
of fabric.
[0006] The at least one rigid armour plate may com-
prise ceramic material.
[0007] In an embodiment of the invention, the rigid ar-
mour plate is bonded to a central region of the piece of
fabric, which is arranged to cover a wearer’s chest and
abdomen, lateral regions of the piece of fabric being ar-
ranged to cover the wearer’s sides.
[0008] The invention also provides a method of forming
body armour, comprising the steps of: forming a piece of
fabric from a plurality of layers of string fabric with layers
of film adhesive interposed between at least two adjacent
ones of said layers of fabric; heating said layers and com-
pressing them together in a direction of their thickness
in at least one region thereof; and bonding a rigid plate
to the fabric in said at least one region.
[0009] The invention will now be described in more de-
tail, by way of example only, with reference to the ac-
companying drawings, in which:
[0010] Figure 1 shows a unit of body armour according
to an embodiment of the invention; and
[0011] Figure 2 shows a garment incorporating two
units of Figure 1.
[0012] The drawing shows a protector comprising a
flexible piece of fabric 1, having a central portion 2 (e.g.
a chest/abdomen portion) and two side flaps 3. In this
example, the fabric 1 is aramid fabric formed in a plurality
of layers, e.g. 10 to 30 layers.
[0013] At least in the chest/abdomen portion 1 layers
of film adhesive, such as urethane or other suitable ad-
hesive, is disposed between every two adjacent layers

of aramid fabric. In this region a hard amour plate 4 is
bonded.
[0014] Manufacture of the protector includes a step of
compressing the layers of aramid fabric together in the
direction of the thickness of the armour, with the appli-
cation of heat, with a tool of size and shape similar to the
"footprint" of the plate 4. The fabric becomes rigid in this
particular region.
[0015] Subsequently, the hard armour plate 4 - in this
example formed of a ceramic material - is bonded to the
compressed region of the fabric 1 with an adhesive such
as urethane, epoxy or other suitable adhesive. The com-
pressed layers of fabric afford to the rigid plate the same
rigid backing as is provided by the aramid, ultra-high-
molecular-weight polyethylene, or glass backing of the
known removable plate.
[0016] In the present invention, the rigid plate 4 is per-
manently bonded to the soft fabric 1. In some military
situations, regulations prohibit such removal of the plate
and in such circumstances the permanent bond may be
advantageous.
[0017] The protector can be provided with one or more
straps, zips, buttons and/or other fasteners or suspen-
sion means either for suspending it from the neck or arms
or for attachment to a garment. It is intended to be worn
with the rigid plate 4 on the outer side.
[0018] As shown in Figure 2, two protectors of the type
depicted in Figure 1 can be attached together by means
of shoulder straps 5. They then form a tabard-style gar-
ment that can be placed over the wearer’s head and fas-
tened at the sides with a fastener such hook-and-loop
closures such as Velcro ® 6, optionally arranged on
straps 7. The plates 4 provide both front and rear protec-
tion.
[0019] In a modification of the protector, additional
hard armour plates are bonded to side regions of the
fabric 1, such as the side flaps 3, for side protection. Ultra-
high-molecular-weight polyethylene fabric could be used
instead of aramid. Other modifications are feasible within
the scope of the claims.
[0020] The body armour of the invention provides a
similar ballistic performance to the known body armour,
but has a reduced thickness and weight and is less ex-
pensive to manufacture. The fabric is also simpler as it
is not necessary to form a pocket for housing the rigid
plate.

Claims

1. Body armour comprising a piece of soft, strong fabric
(1), and at least one rigid armour plate (4) bonded
to a region of said piece of fabric.

2. Body armour according to claim 1, wherein the fabric
(1) is aramid or ultra- high-molecular-weight polyeth-
ylene fabric.
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3. Body armour according to claim 1 or 2, wherein the
piece of fabric (1) comprises a plurality of layers.

4. Body armour according to claim 3, wherein, in the
region in which the rigid plate (4) is bonded to the
fabric (1), said layers are compressed together.

5. Body armour according to any preceding claim,
wherein said region of said piece of fabric (1) is a
rigid region.

6. Body armour according to claim 3, 4 or 5, wherein a
film of adhesive is disposed between each two ad-
jacent layers of fabric, at least in the region in which
the rigid plate is bonded to the piece of fabric (1).

7. Body armour according to any preceding claim,
wherein the at least one rigid armour plate (4) com-
prises ceramic material.

8. Body armour according to any preceding claim,
wherein the rigid armour plate (4) is bonded to a cen-
tral region (2) of the piece of fabric (1), which is ar-
ranged to cover a wearer’s chest and abdomen or a
wearer’s back, lateral regions (3) of the piece of fabric
being arranged to overlie the wearer’s sides.

9. Body armour according to claim 8, including rigid ar-
mour side plates bonded to said lateral regions.

10. A method of forming body armour, comprising the
steps of: providing a piece of fabric (1) comprising a
plurality of layers of strong fabric with layers of film
adhesive interposed between at least two adjacent
ones of said layers of fabric; heating said layers and
compressing them together in a direction of their
thickness in at least one region thereof; and bonding
a rigid plate (4) to the fabric (1) in said at least one
region.

11. A method according to claim 10, wherein the fabric
(1) is aramid or ultra-high-molecular-weight polyeth-
ylene fabric.

12. A method according to claim 10 or 11, wherein the
rigid armour plate (4) comprises ceramic material.

3 4 



EP 2 420 793 A1

4



EP 2 420 793 A1

5



EP 2 420 793 A1

6



EP 2 420 793 A1

7


	bibliography
	description
	claims
	drawings
	search report

