
(12) STANDARD PATENT (11) Application No. AU 2001256503 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
A protective appliance

(51)7 International Patent Classification(s)
A63B 071/00

(21) Application No: 2001256503 (22) Date of Filing: 2001.05.16

(87) WIPO No: WO01/87432

Priority Data

(31) Number (32) Date (33) Country
0015779 2000.06.28 GB
0012130 2000.05.19 GB
0021583 2000.09.01 GB

(43) Publication Date: 2001.11.26
(43) Publication Journal Date: 2002.02.14
(44) Accepted Journal Date: 2005.12.08

(71) Applicant(s)
Armadillo Sports Design Limited

(72) Inventor(s)
White, Anthony John

(74) Agent Attorney
Watermark Patent Trademark Attorneys, 290 Burwood Road, Hawthorn, VIC, 3122

(56) Related Art
US 5337417 A
US 39450542 A
GB 2328859 A
WO 1994/012066
US 4042975 A



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau 111111111111111111111111111 l 11111 1 llllIhI I l II1111111111111111111111111 I l

(43) International Publication Date
22 November 2001 (22.11.2001)

(10) International Publication Number

WO 01/87432 A3PCT

(51) International Patent Classification7: A63B 71/08, (72) Inventor; and
71/12, 71/14 (75) Inventor/Applicant (for US only): WHITE, Anthony,

John [GB/GB]; 4 Carpenters Court, South Street, Alder-

(21) International Application Number: PCT/GB01/02133 ley Edge, Cheshire SK9 7ES (GB).

(22) International Filing Date: 16 May 2001 (16.05.2001) (74) Agent: AJELLO, Michael, John; Urquhart-Dykes 
Lord, Greg's Buildings, 1 Booth Street, Manchester M2
4DU (GB).Filing Language:

(26) Publication Language:

English

Priority Data:
0012130.1
0015779.2
0021583.0

19 May 2000 (19.05.2000) GB
28 June 2000 (28.06.2000) GB

1 September 2000 (01.09.2000) GB

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR. KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

[Continued on next page]

(71) Applicant (for all designated States except US): AR-
MADILLO SPORTS DESIGN LIMITED [GB/GB];
Merrydale Farm, Chelford Lane, Over Peover, Knustford
WA16 8UG (GB).

m

I<

<s

l

m

m
mmm

0

0m

O

mm

(54) Title: A PROTECTIVE APPLIANCE

(57) Abstract: An appliance for protection against
impact and strain injury, comprising a plurality
of interconnected rigid or semi-rigid plates 
aligned in overlapping relationship on a central
common ligament The ligament is removably
attachable to a garment by strips (18) of hook and
loop fastener attached along or the end regions
of the ligament When worn about a part of
the body, the appliance permits limited relative
movement between the plates thus providing impact
resistance whilst maximising flexural movement
of the body part to which the appliance is attached.
The plates (15) may be stitched to or threaded upon
the ligament (16) which may itself comprise a strip
of hook and loop fastener.
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A PROTECTIVE APPLIANCE

THIS INVENTION concerns an appliance for protection against impact and strain

injury and is particularly intended to prevent such injuries to sports people.

In certain sports, such as football for example, players are particularly vulnerable

to injury of the lower leg including bruised lower shins, swelling of the softer muscle tissue

on the inner shin, bruised ankles, abrasions to the calves and rear of the leg and swelling or

bruising to the Achilles tendon. Many of these injuries occur as a result of impact but also

muscle and tendon strain.

Conventional injury prevention means in general include such as elasticated sleeves

adapted to be applied over joints or sensitive areas of the body, and devices known as shin

pads i.e. one-piece rigid shields which are worn, for example, beneath a football sock.

Existing shin-pad designs, whilst effective to a degree, offer a limited level of protection

against many of the aforesaid types of injury. One weakness of the standard shin pad is that

as aresult of a head-on or side-on impact, the pad tends to slip around the lower leg beneath

the sock and thus does not provide sufficient impact resistance.

The present invention is concerned with providing a protective appliance which

conforms closely to the shape of a body part and which affords adequate impact resistance
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whilst maintaining its position in use. A further object of the present device is to ensure that

the force of an impact is distributed throughout the appliance thus minimising localised

bruising.

Commensurate with affording adequate protection, the wearer must retain

complete freedom of movement so as not to impair physical performance and also to ensure

that muscle injury due to unnatural movement or restraint, does not occur.

Patent specification GB 2328859 describes a protective appliance including a

flexible web or sleeve adapted to be worn about apart of the body and to conform closely

to the shape thereof, and a plurality of interconnected plates of an impact-resistant material

attached to or adapted to be attached to the web or sleeve such as to permit limited relative

movement between the plates. The plates are described as being attached directly to the

web or sleeve or threaded onto a central elasticated strip where the strip is attached to the

web or sleeve. The plates are individually and independently movable relative to each other

andto the elasticated strip. In another embodiment as described in GB 2328859 the plates

are interconnected by being individually and directly stitched onto the web or sleeve without

being connected together upon a common strip.

An object of the present invention is to provide an improved appliance of this

general kind and which permits greater flexibility of use and may be interchangeable with

other such devices or movable from garment to garment.



According to the present invention, an appliance for protection against

impact and strain injury includes a panel including a plurality of overlapping

O interconnected plates of an impact resistant material, the panel attached to or

adapted to be attached to an article to be worn about a part of the body such as

to permit limited relative movement between the plates; wherein the plates are

aligned along a common backing member of the panel; and means are provided

0 for removably mounting the panel of the appliance on an article to be worn.

I The backing member may be one or more ligaments extending centrally or

N in spaced disposition along the appliance.

0 10 The interconnected plates may be attached to the backing member in

mutually overlapping relationship.

At least two of the interconnected plates may be mounted in fixed relative

disposition along the backing member.

The backing member may be elasticated.

The backing member may form, or include a fastener thus to be removably

attachable to a part of a garment.

The backing member may form, or include, one part of a strip of hook and

loop fastener thus to be removably attachable to a part of a garment.
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The appliance maybe Wntained within a- sleeve removably or permanently attached

to a garment.

Embodiments of the invention will now be described, byway ofexainpie onlywith

reference to the accompanying drawings, in which:-

Fig. 1 illustrates a known appliance forprotection against impact and strain injury

such as is described in G13 2328859;

Fig. 2 is an enlarged view of part of the appliance of Fig. 1;

Fig. 3 illustrates an appliance made in accordance with the inventi'on and shows a

means of attachment of the appliance to a garment;

Fig. 4 ilustrates another means of attachment;

Fig. 5 shows an example of the appliance in use on a glove;

Fig. 6 shows an example of the appliance in use as a lower leg protector;

Fig. 7 shows a further exarnple of the appliance in use as a lower leg protector;

Fig. 8 is a front view showing an example of the appliance in use on a unitard;

Emffafn g AMENDED SHEET 2-620-24-06- 02
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Fig. 9 is a rear view of the example shown in Fig. 8;

Fig. 10 shows an example of the appliance in use as a shoulder protector;

Fig. 11 shows an example of the appliance in use as a elbow protector;

Fig. 12 shows an example of the appliance in use as a hip protector;

Fig. 13 illustrates how apart of the appliance is removed from another part thereof;

Fig. 14 is a rear view of a lower leg protector incorporating several appliances

made in accordance with the invention, with one appliance shown removed;

Fig. 15 is a rear view of an appliance made in accordance with a further

embodiment of the invention; and

Fig. 16 is a view similar to Fig. 15 of an appliance made in accordance with a still

further embodiment; and

Fig. 17 is a view similar to Fig. 15 made in accordance with a still further

embodiment.
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The known appliance shown in Fig. 1, for wearing upon the lower leg comprises

an inner elasticated sock 10 made from stretch neoprene rather like an elasticated joint

protector but which covers the entire lower leg from just below the knee down to around

the ankle. The sock 10 is shaped to the natural contour of the leg, hugging the structure of

the muscles and the tendons and providing a non-slip base around which the rest of the

appliance is created. The material of the sock 10 affords an excellent grip which helps it

stay inposition whilst at the same time enabling completely free movement ofthe lower leg,

and a stirrup 11 may be provided to pass under the foot.

An outer protective layer is provided in the form of "stretch armour" and consists

of a number of panels 12 each comprising a vertical column of overlapping plates 13 of an

impact-resistant material such as a high density polyethylene, connected together on, and

movable with respect to, an inner central strip of elastic. The degree of rigidity and yet

potential overall flexibility is selected to provide the desired properties of impact resistance

and distribution while retaining complete freedom of movement for the wearer.

Each such panel 12 of stretch armour and elastic strip is stitched at its opposed

ends, as shown at 14, to the inner sock 

The plates 13 of each panel, although overlapping and to some extent nesting

together, are of progressively varying shape and dimensions throughout the length of the

panel thus to conform to the shape of the limb. Thus, for example, the front panel 12 has

plates which are wider at the top and gradually reduce in width down towards the ankle.
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The panels 12 may overlap where appropriate to provide a complete shield around the lower

leg leaving a space only where necessary to ensure complete freedom of movement.

Owing to the overlapping configuration of the plates 13, the force of any impact

is distributed throughout the associated panel 12 and thus dispersed over a large surface

area with the effect ofminimising localised bruising.

The entire appliance, because of its close conformity with the shape of the leg may

be worn conveniently beneath, for example, a football sock and thus can be concealed

thereby.

A similar appliance may be adapted for use on any part of the body but particularly

those parts most prone to impact injury.

Referring now to Fig. 2, in accordance with a first embodiment of the present

invention, the panels 12 are constructed such as to be removably attachable to the sock 

or to any article to be worn about a part of the body to be protected. Thus, the plates 

are arranged in overlapping relationship and each attached, for example by stitching, to an

elastic backing member or ligament 16. In this embodiment the stitching can be seen at 17

whereby relative movement of the plates 15 is afforded only by the resilient nature of the

ligament 16.

Accordingly, the appliance is constructed independently of the article to which it

is to be attached and may thus be applied to the article at any selected location. Tapes 18



,Printed:28-06-2002, DESCPAMD 'EP0:929823:.1 -PCTGB 01 02133

-8-

from, the garment. The plates 15 are aligned and movable along the ligament 16 as will be

described," so that the stitching 17 is omitted.

Figure 2 illustrates, for example, a shoulder protection appliance such that the

plates 15 follow the line of the shoulder and the upper armto protect that region of the body

from impact injury.

Alternatively, an appliance such as shown inFig. 2 can be located directly over the

leg in the area of the shin thus to act as a shin protector, or to any other area of the body to

be protected.

The ligament 16 may be elasticated so as to maintain the plates 15 in the correct

relative orientation but allowing for elativemovement between them as the appliance bends,

due to the flexible and resilient nature of the ligament.

In place of the VELCRO fastener tapes 18, the ends of the ligament may be

removably attached to a garment, and replaceable thereon, by means of adhesive tapes, press

studs or the like. By making the appliance detachable it can be replaced by one having

different properties of rigidity or flexibility, or when worn or damaged,

Referring now to Fig. 3, there is illustrated a part of a garment with which the

appliance is to be used, for example, an elasticated knee support sleeve 19. A strip 20 of

4 E p f a n g AMENDED SHEET 24-06-2002
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VELCRO may be permanently attached to the sleeve 19 and the ligament 16 may have

*spaced apart VELCRO tabs 21 as shown.

Referring now to Fig. 4, in this example the appliance is whofly enclosed within a

mush pouch22 closed by VELCRO strips 23 attachable to VELCRO strips 24 permanently

affixed to the sleeve 19. In this case, there is no need for the userto wear additional clothing

outside the pouch 22 unlike the embodiment in Fig. 3 where it maybe considered neceqsary

or desirable to wear another sock outside the appliance.

Refdrring now to Fig. 5, there is shown an example where several strips of the

appliance are attached'to the back of a glove 25 thus to protect the wearer's hand against

crush inury.

Referring now to Fig. 6, in this example an elastic sock 26 has attachedi thereto

several lengths of the appliance for example for a shin guard 27, ankle guards 28 and a

further guard 29 at the rear to protect the Achilles tendon region.

Referring now to Fig. 7, there is shown an alternative arrangement in which a

inumber of the appliances arm attached to the sock 26 by i nsrtion into mesh pockets 27

similar to that described in relation to Fig. 4, such that the appliances may be introduced

selectively according to user requirements.

Em P MNE SHEET 24-06-2002
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Fig. 8 illustrates a front view ofa unitard being a flexible body garment 28, and in

this case further mesh pockets 29 are provided to receive, selectively, one or more

appliances in the shoulder, breast, ribs and hips regions.

Fig. 9, being the rear view, illustrates appliances 30 also in the elbow regions.

Referring now to Fig. 10, it can be seen that the appliance may be formed such that

each plate 15 may consist of an outer shell 31 and a core 32 of a more highly impact

resistant material thus to improve impact absorption and distribution through the structure

of the appliance. This construction may apply to any of the appliances described and

illustrated in this application and is an alternative to a construction in which some or all of

the plates are made from a single material.

Referring now to Fig. 11 the appliances 30 of Fig. 9 are illustrated once again as

being removable from a mesh pocket 34.

Fig. 12 similarly illustrates a hip protection-appliance 35 and its containment within

a mesh pouch 36.

Referring now to Fig. 13, it will be seen that the appliance 37 is readily removable

from its mesh pouch 38 using the strips 23 and 24 of VELCRO fastener as referred to in

relation to Fig. 4.
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Referring now to Fig. 14, there is shown a complete lower leg protector

comprising a flexible sock 45 upon which are mounted several appliances 46 two in the calf

region, one in the frontal shin region and one in the upper heel region.

The appliances 46 are removably attached to the sock 45 as will be described, and

a further pair of appliances 47 may be non-removably mounted on both sides of the ankle

region.

Referring now to Fig. 15, the plates shown here at 48 are individually threaded as

at 49 onto a single flexible tape or ligament 50. The two end plates are preferably stitched

or otherwise permanently attached to the ligament 50 as shown at 51. A strip 52 of

VELCRO is applied over the ligament 50 and may have a self-adhesive backing surface 53

thus to become bonded to the ligament 50 and each of the plates 48. If required, the strip

52 may also be stitched as at 54 to the outermost end plates 48. Thus, the appliance is self-

contained and attachable to the sock 45 bearing the corresponding strip 55 of VELCRO,

preferably stitched to the sock 45, or to any other sleeve or garment bearing such a strip as

illustrated at 55 in Fig. 14.

Thus, the appliances 46 are removable from the sock 45 -for washing and for

replacement iftheybecome damaged. Removability ofthe appliances 46 enable the wearer

to select the required impact resistant characteristics. For this purpose, appliances having

a variety of levels of rigidity may be made available.

6 Empf ans AMENDED SHEET 24-06002mpf no 
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Referring now to Fig. 16, in an alternative arrangement the ligament 50 is replaced

directly by a strip 56 of VELCRO upon which the plates 48 are threadedly engaged. In

some cases the surface characteristics of the VELCRO strip are sufficient to retain the plates

48 in fixed relative disposition along the strip but for additional security the two end plates 

may be stitched to the strip.

Optionally, press studs or further VELCRO fixings 57 may be located in the side

regions of the end plate 48 to become engaged with the sock or garment thus to provide

additional security preventing the side edges of the plates from lifting in use. Such

Sadditional fixings may be provided on some or all of the plates 48.

Referring now to Fig. 17, it will be seen that the plates 15 may be threadedly

mounted on a pair of ligaments 60 (which may be elasticated or strips of velcro) arranged

in spaced parallel disposition along the appliance, thus to assist in the prevention of the

individual plates from twisting or rotating, but still affording adequate relative movement

between them. Two ligaments also serve to prevent the side regions of the plates from

lifting and maintain the assembly of plates in correct alignment and degree of overlap.

Alternatively, a single broad ligament.can be provided.

The appliances may be made available in a number of different thicknesses or

grades of rigidity and strength. For example, a user having a recent injury may apply a

thicker or heavier grade of appliance initially and then reduce its thickness and weight during

the recovery period.

7: Epf angs AMENDED SHEET 4-062002
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Thus, it will be seen that the ability to remove the appliance from a particular

garment and to replace it when required enables different protective properties to be

employed and the appliance is removable from the garment for washing both the garment

and the appliance.

While the appliance is ideal for use by people engaged in sports activities it may be

used also by law enforcement personnel or for medical and surgical applications where, for

example, a limb is required to be immobilised or merely protected from touch or impact.

Having a central common ligament (or a pair of spaced parallel ligaments) which

is preferably, though-not essentially, elasticated, the appliance is self contained, simple to

manufacture and can be made available in different widths and lengths. Furthermore, the

length of a particular appliance may be reduced by removal of several of the plates 13, for

example, by cutting the ligament to the required length.

The ability of the appliance to distribute or dissipate impact energy throughout the

plate assembly, affords the wearer a degree of control over the effect of the impact. For

example, in a sports environment, the speed and direction of rebound of a ball impacting

upon the appliance may be better controlled by a player as a result of the force dissipation.



0 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
O

O 1. An appliance for protection against impact and strain injury including a

Z panel including a plurality of interconnected plates of an impact-resistant material,

the panel attached to or adapted to be attached to an article to be worn about a

part of the body such as to permit limited relative movement between the plates;

wherein the plates are aligned along a common backing member of the panel;

IN and in that means are provided for removably mounting the panel of the

cappliance on an article to be worn.

2. An appliance according to Claim 1, wherein the backing member is a

ligament extending centrally along the appliance.

3. An appliance according to Claim 1, wherein the backing member is

comprised by two or more ligaments extending along the appliance in spaced

disposition.

4. An appliance according to any one of Claims 1 to 3, wherein the

interconnected plates are attached to the backing member in mutually

overlapping relationship.

An appliance according to any preceding claims, wherein at least two of

the interconnected plates are mounted in fixed relative disposition along the

backing member.
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6. An appliance according to any preceding claim, wherein the backing member

forms, or includes, a fastener thus to be removably attachable to a part of the

garment

7. An appliance according to Claim 6, wherein the fastener is a hook and loop

fastener.

8. An appliance according to any preceding claim, contained within a sleeve

removably or permanently attached to a garment.

9. An appliance according to Claim 4, wherein said at least two ofthe interconnected

plates are attached by stitching to the backing member.

An appliance according to anypreceding claim, wherein at least some of the plates

have loops and are threadedly mounted on the backing member.

11. An appliance according to Claim 7, wherein a strip of the hook and loop fastener

extends along and is attached to the backing member.

12. An appliance according to Claim 11, wherein the strip of hook and loop fastener

has a self-adhesive backing for attachment to the backing member.

EPf ang AMENDED SHEET .2406-
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13. An appliance according to Claim 8, wherein the sleeve is open-endedto receive the

appliance, the open end or ends being closable by a strip of ho ok and loop fastener.

14. An appliance according to any precedig claim, wherein several strips of' such

appliance are removably attached to the back of a glove.

An appliance according to any one of Claims I to 13, wherein several strips of

such appliance are attached to a sock thus selectively to provide a shin guard,

ankle guard or a guard at the rear to protect the Achilles tendon region.

16. An appliance accordig to any preceding clairi4 wherein the or at least some of the

interconnected plates are formed such as to con~st indiVidually of an outer shell

and an inner core having, relative to the outer shell, more highly impact-resistant

properties.

17. An appliance according to Claim 1, wherein the backing member is formed at least

one strip of hook and loop fastener with the interconnected plates threadedly

engaged thereon in mutually overlapping relationship.

Em Pf ang:AMENDED SHEET 24-06-0 "02
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c 18. An appliance according to Claim 1, wherein the backing member extends

>centrally along the row of interconnected plates, and further fastening means are

Z provided removably to fasten outer side regions of at least some of said plates to

a garment thus to prevent said side regions from lifting in use.

5 19. An impact and strain injury protection appliance, substantially as

n hereinbefore described with reference to any one of the embodiments shown in
INO

n the accompanying Figures 3 to 17.

DATED this 14th day of November 2005
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