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@ Protector and article of sportswear using the same.

@ The protector includes a cushioning pad (5) for
buffering external impact, the cushioning pad (5)
having one face being adapted to be mounted over a
garment, and a plurality of parallel protecting rigid
members (3), mounted on the other face of the
cushioning pad (5) in a spaced manner, for protect-
ing the cushioning pad from being damaged from
the external impact.
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PROTECTOR AND ARTICLE OF SPORTSWEAR USING THE SAME

The present invention relates to a protector and
an article of sportswear using the same and more
particularly but not exclusively relates to a protect-
ing pad which is adapted to be mounted to an
article of sportswear and an article of sportswear
having such a protecting pad attached thereto.

Usually, protectors are put on bodies of ath-
letes in various hard sports, such as skiing, base-
ball and motoreycling, for effectively protecting
them from unexpected impact. Conventional pro-
tectors include, for example, a one-piece synthetic
resin protector, a protector pad, inserted in panis
cloth, such as a knee pad of ski pants, an inner
protector, such as used by baseball umpires, and a
shinguard used by a catcher.

However, conventional protectors are disadvan-
tageous in that provision of flexibility to them for
fully following various movements of a body of the
wearer rather deteriorates rigidity thereof. The ri-
gidity or hardness of the protectors is required for
protecting the wearer against damages due to ex-
ternal excessive impact. Thus, conventional protec-
tors do not fully meet these conflicting require-
ments. The prior art covers protectors over an
article of sportswear and faiis {o provide an integral
type of protecting garment, in which protectors and
the garment are integrally formed, except ski pants
having knee pads of a flexible plastic plate incor-
porated into them. The knee pads of the ski pants
are poor in rigidity for fitting the body of the wearer
and hence they are not sufficient as protectors for
hard sports.

Accordingly, it is an object of the present in-
vention to provide a protector and an ariicle of
sportswear using the protector. The protector has
sufficient rigidity against damage from external im-
pact with light weight as compared fo the prior art
protector whereas it has sufficient flexibility to fol-
low movements of the body of the wearer, thus
fitting the latter.

With this and other objects in view, one aspect
of the present invention is directed to a protector
including a cushioning pad for buffering external
impact, the cushioning pad having one face being
adapted to be mounted over a garmenti, and a
plurality of parallel protecting rigid members,
mounted on the other face of the cushioning pad in
a spaced manner, for protecting the cushioning pad
from being damaged from the external impact.

Another aspect of the present invention is di-
rected o an arlicle of sportswear having the pro-
tector above defined mounted thereon.

In the drawings:

FIG. 1 is a perspective view of an article of
sportswear having protecting pad according to the
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present invention;

FiG. 2 is a rear view of the article in FIG. 1;

FIG. 3 is an enlarged fragmentary perspec-
tive view of each protecting pad in FIG. 1;

FIG. 4 is a view taken along the line IV-{V in
FIG. 3; _

FIG. 5 is a cross-section of a peripheral
portion of the protecting pad in FIG. 3;

FIG. 8 is an illustration as to how {0 bond the
cushioning sheet to the article of the sportswear;

FIG. 7 is a fragmentary cross-section of a
modified form of the protecting pad in FIG. 3;

FIG. 8 is a fragmentary cross-section of an-
other modified form of the protecting pad in FIG. 3;

FIG. 9 is a fragmentary cross-section of still
another modified form of the protecting pad of FIG.
3;

FIG. 10 is a fragmentary cross-section of
another modified form of the protecting pad in FIG.
3;

FIG. 11 is a fragmentary cross-section of
another embodiment of the present invention;

FIG. 12 is a fragmentary cross-section of
another modified form of the protecting pad in FIG.
3;

FIG. 13 is a front view of a leg protector
using a protecting pad of the present invention;

FIG. 14 is a rear view of the leg protector of
FIG. 13;

FIG. 15 is a front view of a shinguard using a
protecting pad of the present invention;

FIG. 16 is an enlarged view taken along the
line XVI-XVI in FIG. 15;

FIG. 17 is a perspective view of a shoulder
protector using a protecting pad of the present
invention;

FIG. 18 is a fragmentary front view of a
chest protector using a protecting pad of the
present invention;

FI1G. 18 is a front view of a backbone protec-
tor using a protecting pad according to the present
invention;

FIG. 20 is a side view of a helmet according
to the present invention;

FIG. 21 is a perspective view of a knee
protecior of the present invention;

FIG. 22 is a perspective view of a hand
phalanges protector according to the present inven-
tion;

FiG. 23 is a plane view of a protecting pad
using two protecting units of the present invention;

FIG. 24 is a plane view of another protecting
pad using two protecting units according to the
present invention; and

FIG. 25 is a plane view of still another pro-
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tecting pad, having zigzag rigid ribs, according to
the present invention.

Referring to the drawings, like reference char-
acters designate corresponding parts throughout
views and description thereof is omitted after once
given.

Referring to FIGS. 1 and 2, the reference nu-
meral 1 indicates an article of skiwear for contests.
The garment 1 has a plurality of protectors or
protecting pads 2 jointed on its shoulders 1a, 1a,
chest 1b, elbows 1¢, 1c, west 1d, legs 1e, 1e, back
1g and front portions of ankles 1g, 1g and wrists
1h, 1h, and the protecting pads 2 are mounted to
optimum positions of the garment according to the
kind of sport. As illustrated in FIGS. 3 and 4, each
protecting pad 2 includes a cushioning sheet 5 for
resiliently cushioning external impact applied to it,
and a plurality of rigid ribs 3 jointed to the upper
face of the cushioning sheet 5 to be substantiaily
parallel to each other with equal intervals. In this
embodiment, the cushioning sheet 5 is corrugated,
and rigid ribs 3 are bonded o respective tops 51 of
the sheet 5 as shown in FIG. 4. The cushioning
sheet 5 and the rigid ribs 3 may be integrally
jointed by heating them. Preferably, the rigid ribs 3
are made of & rigid vinyl chloride resin. The cush-
joning sheet 5 is preferably made of a soft vinyl
chloride resin, ABS resin, urethane resin, nylon
resin, and silicon resin. The protecting pads 2 thus
" prepared may be sewn o respective parts of the
garment 1 by a sewing machine or may be at-
tached to them through adhesive tapes. The parts
1a-1h of the garment 1 are selected according to
the kind of the sportswear. It is preferable to attach
protecting pads 2 to the garment 1 at portions
where external impact is liable to be applied and
where bending and stretching thereof occur fre-
quently in use. The protecting pads 2 are attached
to the garment 1 so that each rigid rib 3 extends
transversely a general bending plane, a plane 20
for a shoulder 1a in FIG. 1 for example, although
the plane 20 is shown by a line, which is placed on
it, for illusiration purpose. The cushioning sheet 5
has a groove 7 formed in its upper surface at the
periphery as shown in FIGS. 3 and 5. The cushion-
ing sheet 5 is sewn along the groove 7, so that
stitches are received within the groove 7. Thus, the
groove 7 provides a good appearance to the cush-
joning sheet 5 and protects the sewn thread. As
illustrated in FIG. 6, the cushioning sheet 5 may be
jointed to the garment 1 by heat bonding under
pressure with an adhesive and further it may be
sewn to it. With such a garment 1, the user may
put the protecting pads 2 on by merely wearing the
garment, and may be fully protected since the
protecting pads 2 are mounted to optimum portions
of the garment 1 according to the kind of sport. In
use, protecting pads 2 are deformed by bending
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only cushioning sheets 5 to follow movement of the
body of the wearer. This is smoothly performed
since the rigid ribs 3 are arranged across respec-
tive general bending planes 20. Rigid ribs 3 are
subjected to most external impact and protect the
garment 1 from being damaged, and cushioning
sheet 5 buffer external impact applied to asso-
ciated rigid ribs 3.

A modified form of the protecting pads 2 of
FIGS. 3 and 4 is illustrated in FIG. 7, in which a
resilient pad 10 is bonded to the lower face of each
cushioning sheet 5. The resilient pad 10 is made of
a material, such as a silicone, which does not give
nay adverse effect on the skin of the wearer. When
the cushioning sheet 5 is subjected to excessive
external impact, the resilient pad 10 effectively
absorbs the impact energy.

Still another modified form of the protecting
pad 2 in FIGS. 3 and 4 is shown in FIG. 8, in which
a resilient sheet 11 is bonded to the inner face 5B
of the cushioning sheet 5 at the bottom 52 of the
latter to define closed parailel air cushion chambers
12A, 12A, 12A....... between the cushioning sheet &
and the resilient sheet 11. Opposite ends 54, 54 of
each air cushion chamber 12A are closed aithough
only one end is shown in FIG. 8. With such air
cushion chambers 12A, air in the chambers buffer
external impact applied to rigid ribs 3, so that an
excellent cushion effect is given to the protector.
Another modified form of the protecting pad 2 of
FIGS. 3 and 4 is illustrated in FIG. 9, in which
another corrugated cushioning sheet 5 is bonded to
the inner face 5B of the corrugated cushioning
sheet 5, to which rigid ribs 3 are mounted at
respective bottoms 52, so that corresponding.bot-
toms 52, 52 of both the cushioning sheets 5, S are
jointed for defining sealed parallel air cushion
chambers by opposingly facing corresponding tops
51 thereof to each other. Also, this modified pro-
tecting pad provides an improvement in cushioning
effect of the pad in FIGS. 3 and 4.

FIG. 10 also illustrates a modified form of the
protecting pad in FIGS. 3 and 4. In this modifica-
tion, adjacent paralle! closed air cushion tubes 13,
13, 13, made of a resilient material such as a
rubber, are bonded to each other to form pairs of
air cushion tubes 13A, 13A, ... and each pair 13A is
bonded to the inner face 5B of a corresponding
bottom 52 of the cushioning sheet 5, thereby for-
ming a cushion chamber 12A. The air cushion
tubes 13 each define an additional air cushion
chamber 14. Thus, in this modified protecting pad
there is provided double cushion chambers 12A,
14,

Another embodiment of the present invention is
illustrated in FIG. 11, in which the cushioning sheet
5 of the protecting pad in FIGS. 3 and 4 is re-
placed by a plurality of parallel closed air cushion
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tubes 55 bonded to adjacent air cushion tubes 55.
Rigid ribs 3, 3,... are bonded to tops of respective
air cushion tubes 55 o extend along the axes of
the latter. In the preceding modified forms of the
protecting bad in FIGS. 3 and 4, air in the air
cushion chambers 12A, 12B, 14 and 15 buffers
external impact applied to rigid ribs 3, 3, ..., so that
excellent cushioning effect is given.

Another modified form of the protecting pad in
FIGS. 3 and 4 is illustrated in FIG. 12, in which a
plurality of rigid ribs 3, 3, ..... are jointed at their
upper portions by means of a rigid plate member
16 to form a reinforced protecting portion, such as
a reinforced chest protecting portion 1b'(FlG. 1), a
reinforced back protecting pad 1f’(FlG. 2), a re-
inforced knee protecting portion 1 (FIG. 21) or a
reinforced hand phalanges protecting portion 1j -
(FIG. 22). Such reinforced protecting portions pro-
vide wide and positive protection to corresponding
portions of the body of the wearer which portions
have relatively small movements. The rigid plate
member 16 may be integrally formed with the rigid
ribs 8, 3, ...

FIGS. 13 and 14 show a leg protector 18 for
sport contests such as ski contest. The leg protec-
tor 18 includes a plurality of parallei semicircular
rigid ribs 3, 3, ...... , arranged at equal intervals, and
a cushioning sheet 5 on which the rigid ribs 3 are
mounted, the cushioning sheet 2 covering the front
part 23 of the leg of the wearer. The opposite
lateral edges 24, 24 of the cushioning sheet 5 are
jointed to corresponding opposite lateral edges 28,
28 of a tightening member 26 for covering the rear
part 30 of the leg, thereby forming a tubuiar protec-
tor covering the leg around the knee. The tighten-
ing member 26 has an upper part 32 and a lower
part 34 and a zipper 36 for connecting these parts
32 and 34, the zipper 36 extending from a position
at a right portion of the upper edge 37 of the upper
part 32 to a position b at a left portion of the lower
edge 38 of the lower part 34. The tightening mem-
ber 26 is made of an expansible cloth or textile,
and preferably made of the latter. As the cloth,
those made of spandex thread or rubber core
thread may be used. To wear the leg protector, the
zipper 38 is opened for separating the upper and
lower parts 32, 34, then the protector is placed
over the leg around the knee, and finally the zipper
36 is closed. The zipper 36 extend around the calf
in a curved manner without extending straight be-
tween the two positions a and b, and hence it does
not prevent bending and stretching of the leg and
provides ease in movement of the leg.

FIG. 15 illustrates a shinguard 40 for a catcher
of baseball according to the present invention. As
in the leg protector in FIG. 13, curved rigid ribs 3
are mounted in parailel to each other on a cushion-
ing sheet 5 which is to cover the shin. A plurality
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of, four in this embodiment, reinforcing members
42, curved to correspond to respective rigid ribs 3,
are mounted to upper portions of the latter. The
reinforcing members 42 are substantially equal in
strength to the rigid ridges 3. The reinforcing mem-
bers 42 may be integrally formed with respective
rigid ribs 3 or they may be welded to the latter by
heating. The shinguard 40 may be provided with
the tightening member 26 as in the leg protector in
FIG. 14,

FIGS. 17 to 20 show various protectors accord-
ing to the present invention: FIG. 17 illustrates a
shoulder protector 50 with reinforcing members 42;
FIG. 18 a chest protector 60; FIG. 19 a backbone
protector 70 which is attached to the wearer by
strings 72; and FIG. 20 a helmet 80. In FIGS. 17
and 19, rigid ribs 3 are arranged to be perpendicu-
lar to main bending planes 20. The chest protector
80 in FIG. 18 has the rigid ribs 3 arranged verti-
cally along the curve of the chest of the wearer.
The helmet 80 in FIG. 20 has a hemispherical
cushioning sheet or cup 5 having a pair of terminal
discs 82 mounted on its edge 84 symmetrically
about the its center although only one terminal disc
82 is shown therein. Eleven rigid ribs 3 which are
curved to correspond fo the head are mounted on
the cushioning cup 5 to extend between the op-
posite terminal discs 82 at regular angular intervals
about the terminal discs 82.

FIGS. 23 to 25 illusirate various rectangular
protector units which may used in the previous
embodiments and modifications.

In FIG. 23, two square protector units 80, 90,
each having parallel rigid ribs 3, are jointed at
sides of their cushioning sheets 5, 5 to form a
united protector pad 92 so that they are perpen-
dicular {o each other in the direction of rigid ribs 3.

In FIG. 24, square protector units 100 have
diagonaily extending rigid ribs 3 and they are joint-
ed to form a united protector pad 102 so that rigid
ribs 3 thereof meet at sides of their cushioning
sheets 5, 5 at which sides they are united.

FIG. 25 iilustrates a rectangular protector unit
110 having rigid ribs 3 being parallel to each other
and extending on the cushioning sheet 5 in a
zigzagged manner.

Claims

1. A protector comprising:

(a) a cushioning pad (5) for buffering external
impact, the cushioning pad (5) having one face
(5B) being adapted to be mounted over a garment
(1); and

(b) a piurality of substantially parallel protect-
ing rigid means (3), mounted on the other face of
the cushioning pad (5) in a spaced manner, for
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protecting the cushioning pad from being damaged
from the external impact.

2. A protector as recited in Claim 1, wherein
the rigid means comprise rigid ribs (3) extending
substantially parallel to each other, the rigid ribs (3)
extending substantially perpendicularly to a main
bending plane (20) of part of a body of a wearer for
providing ease in movement of the body part,
wherein the movement of the body part mainly
occurs along the main bending plane (20).

3. A protector as recited in Claim 2, wherein
the rigid ribs (3) are bonded to the cushioning pad
(5).

4. A protector as recited in Claim 2, wherein
the rigid ribs (3) and the cushioning pad (5) are
made of the same material and are integrally
formed.

5. A protector as recited in Claim 2, wherein
the rigid ribs (3) having a rectangular cross-section.

6. A protector as recited in Claim 2, further
comprising a plurality of planar protecting units (90,
100) each having at least one side, two adjacent
protecting units (90, 100) being jointed to each
other at the sides thereof, each protecting unit (90,
100) including the cushioning pad (5) and the rigid
ribs (3).

7. A protector as recited in Claim 6, wherein
the rigid ribs (3) of two adjacent protecting units
(80, 100) extend in different directions.

8. A protector as recited in Claim 7, wherein
the rigid ribs (3) of the two adjacent protecting
units (90) extend perpendicularly to each other.

9. A protector as recited in Claim 7, wherein
the rigid ribs (3) of the two adjacent protecting
units (100) extend at an acute angle to each other.

10. A protector as recited in Claim 7, wherein
the rigid ribs (3) of the two adjacent protecting
units (110) extend parallel to each other.

11. A protector as recited in Claim 10, wherein
the rigid ribs (3) of each protecting unit (110)
extend in a zigzag manner.

12. A protector as recited in Claim 2, whersin
the cushioning pad (5) has a corrugated shape,
having parallel top portions (51) and bottom por-
tions (52).

13. A protector as recited in Claim 12, further
comprising a cushioning lining (5, 10, 11, 13), at-
fached to the one face of the cushioning pad (5),
for cushioning the external impact applied to the
cushioning pad.

14. A protector as recited in Claim 13, wherein
the rigid ribs (3) are mounted on respective top
portions (51) of the cushioning pad, and wherein
the cushioning lining (10, 11, 13) is attached fo the
bottom portions (52) of the cushioning pad (5).

15. A protector as recited in Claim 14, wherein
the cushioning lining (11, 13) is sealingly attached
to the cushioning pad (5) to define air cushion
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chambers (12A} for buffering the external impact
applied to the cushioning pad.

16. A protector as recited in Claim 15, wherein
the cushioning lining (11} is in the form of a sheet.

17. A protector as recited in Claim 15, wherein
the cushioning lining comprises a plurality of par-
allel closed tubes (13, 13, ...) for defining additional
air cushion chambers (14) therein, adjacent tube
being attached to each other.

18. A protector as recited in Claim 13, wherein
the rigid ribs (3) and the cushioning lining (5) are
mounted on respective bottom portions (52) of the

- cushioning pad (5).

19. A protector as recited in Claim 2, wherein
the cushioning pad comprises a plurality of parallel
closad tubes (55) for defining air cushion chambers
therein, adjacent tubes being attached to each oth-
er.

20. A protector as recited in Claim 2, wherein
the cushioning pad (5) has a peripheral portion,
and wherein the cushioning pad has a groove (7)
formed along the peripheral portion thereof for re-
ceiving stitches for sewing the cushioning pad to
the garment. :

21. A protector as recited in Claim 2, wherein
the rigid ribs (3) each have a top portion remote
from the cushioning pad (5), further comprising a
reinforcing member (42), mounted on at least two
rigid ribs (3) at the top portions thereof, for reinforc-
ing the two rigid ribs.

22. A protector as recited in Claim 2, wherein
the rigid--ribs (3) each have a top portion remote
from the cushioning pad (5), further comprising at
least one reinforcing member (42) mounted on a
corresponding rigid rib (3) at the top portion there-
of.

23. A protector as recited in Claim 2, wherein
the cushioning pad (5) adapted to fit over a front
part of part of a leg of a wearer and wherein the
rigid ribs (3) are curved to correspond to the front
part of the leg body.

24, A protector as recited in Claim 23, further.
comprising a tightening member (26) adapted to fit
over a rear part of the leg part, the tightening
member (26) having opposite laterai edges (28, 28)
and attached to the cushioning pad (5) at the lateral
edges (28) to form a fubular shape adapted to fit
over the leg part, the tightening member (28) in-
cluding an upper part (32), a lower part (34) and a
fastener (36) for fastening the upper part (32) and
the lower part (34) together.

25. A protector as recited in Claim 23, further
comprising a plurality of reinforcing memters (42),
mounted to corresponding rigid ribs (3) at positions
remote from the cushioning pad (5), for reinforcing
the corresponding rigid ribs.

26. An aricle of sportswear having at least one
protector according to Claim 1 or 2 mounted there-
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