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(57) Abrege(suite)/Abstract(continued):
a drysuit main body 20 In a chest width direction. This device Is configured In the form of a horizontal line In the chest width

direction to have a dual structure with a first waterproof zipper 40 and a second zipper 50 located above the first waterproof zipper
In a vertical direction. The underwater drysuit has a reinforcing material that includes an open angle suppressing part, which Is
Jjoined to a rear fabric along with both two tapes of the first waterproof zipper along outer circumferences of the both tapes, from a
rear side of the first waterproof zipper, and suppresses an open angle between the both tapes to be opened by a slider of the first
waterproof zipper, when the slider iIs moved and stopped at a lower end position, which Is a largest opening position of the first

waterproof zipper.
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ABSTRACT

This underwater drysult has a waterproof zipper device 30

that opens/closes and defines a body covering/uncovering

F
p—

opening part 22 that is provided extending from one of

shoulder parts to the other one of the shoulder parts on top

A

Of arms across a chest part of a drysuit main body 20 in a

chest width direction. This device is configured in the form

P

of a horizontal line in the chest width direction to have a

dual structure with a first waterproof zipper 40 and a second

zipper 50 located above the first waterproof zipper in a

vertical direction. The underwater drysuit has a reinforcing

material that includes an open angle suppressing part, which

1s joined to a rear fabric along with both two tapes of the

first waterproof zipper along outer circumferences of the both

tapes, from a rear side of the first waterproof zipper, and

suppresses an open angle between the both tapes to be opened

by a slider of the first waterproof zipper, when the slider is
moved and stopped at a lower end position, which is a largest

opening position of the first waterproof zipper.

33
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DESCRIPTION

UNDERWATER DRYSUIT

TECHNICAL FIELD

The present invention relates to an underwater drysuilt

FF
p—

that can be worn and taken off easily by a user by

himself/herself.

BACKGROUND ART

P

A diving sulit is one type of an underwater suit. Wetsuits

e
s

and drysuits have been conventionally known as this type of

diving suit. The major difference between a wetsuit and a

pr—
—

drysuit is that the drysuit has a flexible waterproof zipper

(also referred to as “water guard”) in, for example, a body
covering/uncovering opening part of the suit.
A diving drysuit takes safety measures by preventing any

F

damage or problems of the waterproof zipper, air supply valve

and air exhaust wvalve.

F

Normally, the waterproof zipper has elements along inner

rims (facing each other) of two strips of elastic, waterproof

tape. The waterproof zipper is structured to open/close the
watertight (also referred to as “airtight”) engagement between
the elements by means of the strips of tape. The right and

gy

left strips of tape are opened widely in an oblique direction

P

and strongly pulled, when both of the strips of tape are moved

to forcibly open/close the waterproof zipper. Forcibly

p—

opening/closing the waterproof zipper often causes problems in

the waterproof zipper such as weakening the engagement between

the elements and consequently reducing the air-tightness
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therebetween or damaging the zipper itself as a slider comes

At -

off of the elements.

Therefore, when a person wears, by himself/herself, a

conventional normal diving suit that has a waterproof zipper

L.

for opening/closing the body covering/uncovering opening part

=

on the back of the diving drysuit, he/she needs to carefully

e

wear or take off the suit so that the waterproof zipper does

not break. This makes it significantly difficult to
open/close the waterproof zipper.
There are proposed a variety of technologies on the

P

placement of the waterproof zipper in order to form a

covering/uncovering opening part of a diving suit (see Patent

Documents 1, 2 and 3, for example).

Patent Document 1 discloses a diving suit that is provided

P
p—

with a covering/uncovering waterproof zipper passing through

P

the back face of the main body of the diving suit from one of

bl

the shoulder surfaces to the other.

Patent Document 2 discloses a diving suit that is provided

with a zipper which extends diagonally from a shoulder to the

walst across the forward portion of the covering/uncovering
upper torso portion.

Patent Document 3 discloses a diving suit in which a
covering/uncovering waterproof zipper is disposed horizontally
a back upper part so as to reach an upper part of either arm
part.

Patent Document 1l: Japanese Patent Application Publication

No. H11-310193
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Patent Document Z2: Japanese Translation of PCT Application
No. 2000-510413

Patent Document 3: Unexamined Utility Model Application
Publication No. H6-23897

In the diving suits disclosed in Patent Documents 1 and 3,
substantially part or the whole of the covering/uncovering

ﬁ

waterproof zipper is placed on the back, which makes it

difficult for a wearer to operate the zipper when wearing the

diving suits by himself/herself. Thus, the wearer needs to

have somebody open/close the waterproof zipper in order to

wear or take off the diving suits smoothly.

The diving suit disclosed in Patent Document 1 claims that

one can wear or take off the diving suit by himself/herself,

but 1t 1s still difficult to smoothly open/close the

ﬁ

waterproof zipper on the back of the neck of the diving suit.

In the case of the diving suit disclosed in Patent

P

Document 2, the wearer can wear or take off the diving suit by

himself/herself, due to the location of the
covering/uncovering waterproof zipper. However, if the diving

sult 1s a drysuit when the wearer stands up nearly straight in

this diving suit, the pressure of the air remaining in the
diving suit (the pressure here is referred to as “internal
pressure” hereinafter) 1s normally approximately -0.8
atmospheres 1n each leg part, and the internal pressure in the
chest part, especially the upper chest part, is as high as
approximately 1.2 to 1.3 atmospheres. As a result, the

P

waterproof zipper 10 partially swells up at the upper chest
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part due to the local high internal pressure, as shown in Fig.

1(A) (1Indicated by a reference numeral 10a in the diagram),

causing a deformation or unevenness. When the wearer dives
into the water or bends over under the water in this diving

sult with such swelling of the waterproof zipper, the internal

pressure concentrates on the swollen part and increases
drastically, and, as a result, causes air-tightness between

the elements, by worsening the engagement cracks in the

waterproof zipper, generates a pinhole, and causes rupturing

'}

breakage (also referred to as “breakage”) of the zipper itself

(indicated by a reference numeral 10b in the diagram).

F

In the case of a conventional waterproof zipper, if an

external force forcibly acts on the waterproof zipper to open

up both tapes of the waterproof zipper at the maximum open

angle or more when wearing or taking off the diving drysuit, a

P

slight difference in degree of stretching is generated between

the tapes, thereby deteriorating the engagement between the

elements, removing the elements from the slider of the
waterproof zipper, and causing other damage to the waterproof
zlpper. For this reason, the wearer cannot wear the drysuit.

As described above, the problem in the conventionally
known diving drysuit is that it does not have adequate

ﬁ

countermeasures to not only the safety of the waterproof

zlpper but also the occurrence of problems and damage in the

waterproof zlipper.

For the purpose of solving the problems described above,

the inventor of the present application came up with the
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followling points as a result of keen investigations.

P
p——

(1) A waterproof zipper, used for wearing or taking off a

drysuit, 1s disposed in a chest part, or particularly in an

upper chest part, 1n a chest width direction, so that a wearer

gr—

can easlly open/close the waterproof zipper on the chest

F

without having a help of somebody.

(2) Another zipper is provided on a front fabric (also

referred to as “outer zipper”) to cover the upper side of the

P
.

waterproof zipper (also referred to as “inner waterproo:
zipper”). The placement relationship between the waterproof

zlpper and the outer zipper is set in order to prevent

swelling of the inner waterproof zipper as much as possible by
pressing from the top, that is, from the outside, the inner
waterproof zipper located under the outer zipper, by means of
a combination of the front fabric, tensioned as a result of
closing the outer zipper, and the outer zipper. This can

— p—

prevent breakage of the waterproof zipper caused by local

swelling thereof.

(3) In addition, when a slider of the inner waterproof zipper

1s moved and stopped at a position of a lower end (also

referred to as “slider end part”) (referred to as “lower end

position” hereinafter), which is a largest opening position,

pboth tapes of the inner waterproof zipper are prevented from

opening up at the maximum open angle or more, so that a strong

pull force does not act on the tapes. 1In order to do so, an

area facing the lower end and the slider at the lower end

position may be provided with means for preventing the tapes
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from opening up at an excessively large open angle from the

slider that 1s stopped at the lower end position.

DISCLOSURE OF THE INVENTION

A first object of the present invention is to provide an

underwater drysuit that can be worn and taken off easily by a

wearer by himself/herself.
A second object of the present invention is to provide an
underwater drysuit that prevents damage or problems caused by

g— —

internal pressure of a waterproof zipper for opening/closing

an opening part used for wearing and taking off the underwater

drysult.

A third object of the present invention is to provide an

underwater drysuit that is configured to prevent breakage or

problems 1n a waterproof zipper for opening an opening part

used for wearing and taking off the drysuit even when the
opening part 1s opened to the maximum.

Therefore, the aspects of the present invention is as
follows.

According to a first aspects of the present invention, an
underwater drysuit has a body covering/uncovering opening part

F

that extends one of shoulder parts to the other one of the

shoulder parts on top of arms in a chest width direction
across a chest part, particularly an upper chest part of the
drysuit.

The opening part has a waterproof zipper device that

opens/closes and defines the opening part.

ﬁ

According to a second aspects of the present invention,
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F

the waterproof zipper device described above 1s configured to

have a dual structure with a first waterproof-type zipper

(also referred to as “first waterproof zipper” hereinafter)

and a second zipper located above the first waterproof zipper
1n a vertical direction, that 1s, located on the outside of a
drysuilit mainbody in an inward/outward direction, and 1is

provided 1n the shape of a horizontal line in the chest width

direction described above.

The first waterproof zipper is joined to a rear fabric of
the drysuilt main body and defines a main opening of the

abovementioned opening part.

The second zipper i1s longer than the first waterproof

ﬁ

zlpper, 1s Jjoined to a front fabric of the drysuit, and

defines a first sub-opening larger than the main opening,
above the main opening.
The second zipper 1s provided in an arrangement

relationship in which the second zipper overlaps entirely or

partially with the first waterproof zipper so as to press the

first waterproof zipper closed from thereabove combined with

the front fabric of the drysuit when the drysuit is worn by a

user and the second zipper 1is closed.

According to third aspects of the present invention, the

underwater drysuit has a reinforcing material that is joined

P

to the rear fabric with tapes of the first waterproof zipper,

from the rear of the first waterproof zipper along an outer

circumference of each of the tapes. This reinforcing material

includes an open angle suppressing part that suppresses an
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P

open angle of the tapes opened by a slider of the first

waterproof zipper when the slider is moved and stopped at a

position in a first lower end (this position is referred to as

W

first lower end position”), which is a largest opening

position of the first waterproof zipper.

According to a preferred embodiment of the present

invention, the open angle suppressing part may be formed from

a flat member that has a base part and a branching part

branching into two pieces from the base part.

Accordling to another preferred embodiment of the present

1nvention, the flat part may be a fabric.

ﬁ

According to yet another preferred embodiment of the

present 1nvention, the open angle suppressing part may be

provided 1n an area facing the first lower end and the slider

4

stopped at the first lower end position.

P

According to yet another preferred embodiment of the

present invention, the open angle suppressing part may be

formed from a material harder than that of the first

waterproof zipper.

gy

According to yet another preferred embodiment of the

present invention, a central section of the second zipper

P

corresponding to a central area of the chest part described

above may be positioned downward in a height direction of the
drysult so as to be lower than a shoulder side section
corresponding to a shoulder side area.

According to yet another embodiment of the present

1nvention, the second zipper may intersect with the first
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F

waterproof zipper between the shoulder side section and the

central section in an area of the chest part.

Alternatively, the second zipper may be provided as first

and second sub-zippers that are separated on left and right

P

hand side of the central section described above.

It 1s preferred that the underwater drysuit described

above be applied especially as a diving drysuit.

In addition, 1t 1s preferred that the underwater drysuit
described above be applied as a drysuit used in any of the

aquatic sports such as surfing, body surfing, sailing, and

jet-skiing, or as a drysuit used in underwater work.

ﬁ

According to the underwater drysuit of the first aspects

p—

described earlier, the waterproof zipper device of the

covering/uncovering opening part is provided with the

waterproof-type first zipper, that is, the first waterproof

zlpper, that opens/closes and defines the main opening |,

F

extending between the areas of the shoulder parts in the chest

width direction across the chest. Therefore, the first
waterproof zipper can be opened/closed within a range where
the wearer can visually check and make his/her hands reach
each other on the chest part side. As a result, compared to
the conventional drysuits, the waterproof zipper can be

=
—

opened/closed more easily, accomplishing the effects of

further preventing the problems or breakage of the first

pr—

waterproof zipper.

_—

Furthermore, the waterproof zipper device provided in the

chest area produces various advantages that the fabric on the
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——

back 1s not tensioned, that moving performances of the upper

body and both arms are significantly higher than those of the

conventional drysuits, and that an air supply valve and an air
exhaust valve can be attached to sections where the

operabillity thereof is enhanced.

In addition to the effects described above, the underwater

drysuit of the second aspects is provided with the second

F

zlpper longer than the first waterproof zipper so as to be

—
e

able to press from the upper side the first waterproof zipper,

closed and located on the inside when the wearer wears the

drysuits, combined with the front fabric, tensioned as a
result of closing the second zipper on the outside, and the

second zlpper. For this reason, further expansion of the

"1rst waterproof zipper caused by the internal

| —

swelling of the

F
—

pressure can be prevented, accomplishing the effects of

preventing the engagement between the elements from worsening

due to local swelling of the first waterproof zipper,

preventing the air-tightness between the elements from

worsening due to disengagement therebetween, preventing the

occurrence of problems such as rupture and breakage of the
waterproof zipper, and improving the safety of wearing the
underwater drysuit more than the conventional drysuits.

In addition to the two effects described above, according

to the diving drysuit of the third aspects, the open angle

suppressing part of the reinforcing material provided under

—

the first waterproof zipper restricts the open angle of the

F

‘1rst waterproof zipper, even when a external

P
p—

tapes of the

| —

10
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force such as a strong pull force acts on the tapes to open

the tapes at the maximum open angle or more. This can

accomplish the effects of preventing the abovementioned damage

p—

or problems of the first waterproof zipper and improving the

pr—

safety of the diving drysuit more than the conventional

drysuits.

Because the open angle suppressing part is configured to
have the branching part branching into two pieces, the open
angle suppressing part can be joined to the rear fabric so as

Lo correspond to the tapes at a position that can securely

suppress the open angle of the tapes.

The flat member made of fabric has a advantage that the

flat member is soft, flexible and bendable, allowing it to be

pr—

formed of a harder material than that of the tapes of the

first waterproof zipper.

The open angle suppressing part is provided in the area

facing the lower end and the slider stopped at the lower end

P

position, so that the open angle of the tapes can be securely

suppressed.

Forming the open angle suppressing part from a material

I

harder than the material of the tapes of the first waterproof
zlpper can restrict the open angle of the branching part of
the open angle suppressing part joined to the tapes, and
securely suppress the open angle of the tapes to a small open
angle corresponding to the open angle of the branching part,

even when a strong external force acts on the tapes.

By positioning the central section of the second zipper

11
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pelow the shoulder side section, or by allowing the first
waterproof zipper and the second zipper to intersect with each
other between the shoulder side section and the central
section, a V-shaped part that is high on the shoulder part

side and low on the central part side can be provided.

Therefore, the placement of the zippers can accord with the

—

movement of a hand of the wearer, facilitating the operation

of the zipper.

Moreover, because the second zipper 1s provided as the
first and second sub-zippers on the left and right hand side,
the sub-zipper on the right hand side can be opened/closed by

F

the right hand of the wearer, and the sub-zipper on the left

hand side can be opened/closed by the left hand of the wearer.

Accordingly, the operability of the opening/closing operation

of the zippers can be further improved.

L*J

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(A) and 1(B) are explanatory diagrams illustrating

F F

the problems of a waterproof zipper used in a conventional

drysuit;

Fig. 2 1s an explanatory diagram for illustrating a

placement relationship between a first waterproof zipper and

second zipper on a drysuit main body that configure a

bl

waterproot zipper device applied in a preferred embodiment of

the underwater drysuit of the present invention;

F

Fi1g. 3 1s a schematic plan view of substantial parts for

1llustrating a placement relationship among a waterproof-type

first zipper, or a first waterproof zipper, a second zipper,

12
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and an open angle suppressing part, which configure the

I

waterproof device applied in the preferred embodiment of the

underwater drysuit of the present invention;

Filg. 4 1s a schematic view of substantial parts for

4

O 1lllustrating a placement relationship among the first

waterproof zipper, the second zipper and the open angle

suppressing part in a vertical direction, which configure the

waterproof zipper device applied in the preferred embodiment

of the underwater drysuit of the present invention;

10 Figs. 5(A) to 5(F) are schematic views, each 1llustrating

P

a modification of the open angle suppressing part shown in Fig.

4;

Fig. 6 1s a schematic plan view of substantial parts for

1llustrating actions of the second zipper on the first

1> waterproof zipper configuring the waterproof zipper device

applied in the preferred embodiment of the invention;

Fig. 7 1s a schematic diagram showing an example in which

the second zipper shown in Fig. 6 is configured as first and

second sub-zippers separated on left and right hand side of a

20 central section; and

Fi1g. 8 1s a schematic diagram for illustrating a

modification of the open angle suppressing part shown in Fig.

4.

P

BEST MODE FOR CARRYING OUT THE INVENTION

20 Preferred embodiments of the present invention are

described with reference to the drawings. Specific

embodiments might become clear from the following descriptions.

13
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Note that the embodiments described herelnafter are merely

preferred embodiments, and therefore that the present

invention should not be restricted to the following

embodiments. It should be understood that the present

invention 1s implemented without having one, two or more

F

characteristics of each of the embodiments. In addition, each

of the drawings are simply illustrated schematically to a

r—
Pt

degree sufficient for a person to understand the configuration

of each of the preferred embodiments of the present invention.

Therefore, those skilled in the art can easily understand that

the present invention 1s not limited to the configurations

1llustrated in the drawings.

First of all, as a preferred embodiment of the underwater

P

drysuit of the present invention, a diving drysuit is

described using Figs. 2, 3 and 4.

Fig. 2 schematically shows a diving drysuit main body 20

viewed from the front.

Fig. 3 schematically shows part of a waterproof zipper

- -

device of the diving drysuit, with a slider of each zipper

moved toward a lower end side to open the zippers at a largest
openling position.

Fig. 4 schematically shows a placement state in which a

first waterproof zipper and second zipper are attached between
a rear fabric and front fabric of the drysuilit main body.
The drysuit main body 20 of the diving drysuit has a body

covering/uncovering opening part 22 (shown schematically by a

one-dot chain line in Fig. 2) for a wearer that extends

14
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P

between shoulder parts of arms across an area of a chest part

in a chest width direction.

In Fi1g. 2, reference numeral 24 represents an air supply

valve and 260 an alr exhaust valve. The detailed descriptions

P —

thereof are omitted as they are not the characteristic

components required in the configurations of the present

invention.

F

The opening part 22 has a waterproof zipper device 30 that

opens/closes and defines the opening part 22. As will be
described hereinafter with reference to Fig. 3, this opening
part 22 1s configured by, for example, a first sub-opening 22a,

second sub-opening Z22b, and main opening 22c.

The waterproof zipper device 30 1s preferably configured
to have mainly a dual structure with a first waterproof zipper
40, which 1s a waterproof-type first zipper, and a second

p—

zipper 50 located above the first waterproof zipper 40 in a

vertical direction, which is an inward/outward direction (also

H

referred to as “rear/front direction”) of the drysuit main

body. In this configuration example, therefore, the first

waterproof zipper 40 1s located on the wearer’s body side,
which 1s also referred to as “inside of the drysuit 20” or
“lower zipper.” On the other hand, the second zipper is also

referred to as “outer zipper” or “upper zipper,” since the

second zlpper 50 1s located on the side where it contacts

water.

The waterproof zipper device 30 is preferably provided so

as to extend 1n the shape of a horizontal line between right

15
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in an upper chest part.

waterproof zipper 40, 7joine

main body 20 (indicated by

d to the rear fabric

a reference numeral

o0 1in Fig. 4), 1s opened/closed by first elements 46 that are

prought into engagement with each other by the movement of a

first slider 4
a first lower

44a. The firs

(simllarly indicated by a reference numeral 22c in Fig. 3) of

the opening pa
46 are arrange

opening 22c¢ 1s

4 (see Fig. 3) between a first upper end 42a and

end 42b, by, for example, a

first pulling cord

t waterproof zipper 40 defines the main opening

rt 22. As already known, these first elements

d 1n two lines facing each other, and the main

- the both elements.

formed between the lines o

The first waterproof zipper 40 is normally joined to the

rear fabric, as described above, by air-tightly or water-

tightly joining outer rims of two tapes (similarly illustrated

as “first tapes 48” in Fig. 3) of the first waterproof zipper

40 to the rear

"

fabric 60 (see Fig. 4).

If need be, thus

obtained stitches are coated by a waterproof treatment.

As described above, the first waterproof zipper 40 can be

provided 1n the chest, especially in the upper chest part, 1in

the shape of,

line. Therefo

zipper 40 can be performed care:

preferably, a horizontal line, or a straight

ﬁ

re, opening/closing of the first waterproof

fully while checking 1t

visually. As a result, the occurrence of conventional

problems 1in the waterproof zipper can be prevented adequately.

In this embodiment, a non-waterproof

zipper 1s used as the

second zipper 50, but a waterproof zipper may be used. The

16
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second zipper 50 1s preferably longer than the first

gp—

waterproof zipper 40.

The second zipper 50 is joined to a front fabric 70 of the

drysult main body 20 (indicated by a reference numeral 70 1in

Figs. 3 and 4), and defines the first sub-opening 22a, larger
than the main opening 22c, above the main opening 22c¢. More
specifically, the second zipper 50 opens/closes second

elements 560 that are brought i1nto engagement with each other

P

by the movement of a second slider 54 (see Figs. 2 and 3)

between a second upper end 52a and a second lower end 52b on

both ends of the second zipper 50 ,by, for example, a second

pulling cord 54a. The second zipper 50 also defines the first

sub-opening of the opening part 22 (indicated by a reference

numeral 22a in Fig. 3). As already known, these second

elements 56 are arranged 1n two lines facing each other, and

#

the first sub-opening 22a is formed between the lines of the

both elements.

Since the second zipper 50 is not waterproof, outer rims

of two tapes of the second zipper 50 may be joined to the

front fabric 70 (similarly i1llustrated as “second tapes 58" 1n
Fig. 3) by a normal sewing method. When the second zipper 50

1s made waterproof, naturally, the second zipper 50 1s air-

tightly or water-tightly joined to the fabric in the same

'

manner as the first waterproof zipper, or the stitches thereotf

p—

need to be coated by a waterproof treatment, 1f need be.

Furthermore, when the second zipper 50 1s closed after the

wearer puts on the drysuit main body 20, it is preferred, in
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e

terms of the opening/closing operation of the zipper, that the

second zipper 50 be provided in a placement relationship in

which the second zipper 50 partially overlaps with the first

—

waterproof zipper 40 so as to press, from above, the closed

-

first waterproof zipper 40 combined with the front fabric 70

P

of the drysuit main body 20. In this case, the second zipper

50 may be stitched and fixed to the front fabric 70 such that

P

the facing lines of the second elements 56 of the second

zipper 50 come into engagement with each other and thereby

pulls and tensions the front fabric 70.

As shown 1in Fig. 2, for example, the second zipper 50 is

configured such that a central section 50a corresponding to a

P

central area of the chest part is positioned downward in a

height direction of the drysuit so as to be lower than each

shoulder side section 50b corresponding to a shoulder side

area. By providing the second zipper 50 in this configuration,

the left half and the right half of the second zipper 50 can

be opened/closed easily by using either right or left hand,

whichever 1s more comfortable for the wearer.

Especially by allowing the second zipper 50 to intersect

wlth the first waterproof zipper 40 between each shoulder side

section 50b and the central section 50a in the area of the

chest part, the placement of the zippers can accord with the

movement of the right or left hand of the wearer, facilitating

the opening/closing operation of the zipper.

Because the second zipper 50 1s a zipper that is not

provided in the conventional drysuits, the second zipper 50

18
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needs to facilitate a smooth opening/closing operation thereof

1n order to break down the troublesome occurring when wearing

or taking off the drysuit. The second zipper 50 can be

smoothly operated by forming the second zipper 50 into a curve

P

5 that accords with the movement of the wearer’s hand as

described above.

As shown in Fig. 7, it is preferred that the second zipper

o0 be provided as first and second sub-zippers 50x and 50y

that are separated on the left and right hand side of the

10 central section 50a. In this case, according to the preferred

example shown 1in Fig. 6, the first sub-zipper 50x extends from

first upper end 50xa on a shoulder side, curves upward, falls

downward at the central section, and then reaches a first

lower end 50xb at a position past the center or an

15 1ntermediate point of the second zipper 50.

On the other hand, the second sub-zipper 50y is

substantially symmetric to the first sub-zipper 50x. In other

words, the second sub-zipper 50y extends from a second upper

ke

end 50ya on a shoulder side, curves upward, falls downward at

20 the central section, and then reaches a second lower end 50yb

at a position past the center or an intermediate point of the

second zipper 50. Therefore, in the central section 50a, the

first lower end 50xb and the second lower end 50yb of the

first sub-zipper 50x and the second sub-zipper 50y and the

25 parts of the zippers extending from the first lower end 50xb
and the second lower end 50yb toward the respective shoulder

side sections 50b are separated in the height direction of the

19
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drysult main body 20.

By dividing the second zipper into the first and second

sub-zlppers 50x and 50y on the right and left, the sub-zippers

can be opened/closed individually using the right and left

> hands while visually checking the sub-zippers. As a result,
the opening/closing operation of the second zipper 50 can be
performed more easily and smoothly.

Although the operability is somewhat degraded compared to

the configuration of the second zipper 50 of the preferred

10 embodiment shown in Fig. 7, the first waterproof zipper 40 and

the second zipper 50 may be placed so as to vertically overlap

with each other over substantially the entire lengths thereof.

B

Even with this configuration, the operability of

opening/closing the zippers is dramatically better than those

15 of the conventional drysuits.

Next, constitutional materials of the first and second

zlppers are simply described.

”

It 1s preferred that the first waterproof zipper 40 be

formed from a soft and flexible material that 1s resistant to

20  bending.

P

Thus, as the first tapes 48 of the first waterproof zipper

40, a conventional material such as the one obtained by

coatlng a front or rear polyester surface with PVC (polyvinyl
chloride), CR (chloroprene synthetic rubber), or PU
25 (polyurethane) may be used. Alternatively, a material

obtained by coating a polyester fabric with thermoplastic

elastomer may be used.

20



10

15

20

29

CA 02750325 2011-07-20

N

In addition, the first elements 46 of the first waterproof

zipper 40 may be formed from a conventionally known metallic

material such as nickel silver (62% copper, 14% nickel, 24%

zlnc) . Alternatively, a plastic material obtained by forming

a nylon or polyester filament into a coil may be used.

P

The first slider 44 of the first waterproof zipper 40 may

be formed from a conventionally known material such as an
aluminum-bronze or stainless steel material.
In this preferred embodiment, “MasterSeal (brand name)”

with closed ends, manufactured by TIZIP of Germany, was used

as the first waterproof zipper 40. According to this

F

waterproof zipper, the first tapes 48 each have a polyester

pase cloth coated with thermoplastic elastomer. Thus, when

F

the rear fabric 60 of the drysuit main body 20 is made of PVC

or polyurethane, the first tapes 48 can be welded easily to

the rear fabric 60. When the rear fabric 60 is made of

neoprene rubber, the first tapes 48 can be adhered easily to

the rear fabric 60. Moreover, because the first elements 46

are plastic elements molded into coils as described above and

therefore do not become rusted like metals, the first elements

40 can be used advantageously.

Because the first slider 44 1s made of stainless steel as

described above and therefore does not become rusted like

metals, the first slider 44 can be used advantageously.

The waterproof zippers of “Master Series” are sufficiently

soft, flexible, and resistant to bending, unlike metallic

waterproof zippers, and therefore are particularly preferably
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r 50, on the other hand, 1s made from a

sufficiently soft and flexible material resistant to bending,

F

as wlith the first waterproof zipper 40. However, it is

preferred that the tapes of the second zipper 50 be formed

r— pr—

from a material harder than that of the tapes of the first

waterproof zipper 40. 1In this preferred embodiment, for

example, a commercially available product, “#10C plastic

zipper & slider,” manufactured by YKK Group, 1s used as the

second zipper 50, but the second zipper 50 is not limited

thereto.

Next, an open an

P

gle suppressing part of a reinforcing

material 1s described with reference to Figs. 3, 4, 5 and 8.

Figs. 5(A) to 5(¢

11llustrating modifications of the open angle suppressing part.

Figs. 3 and 4 sh

F) and Fig. 8 are schematic diagrams for

ow examples 1n which the open angle

suppressing part 1s configured as the reinforcing material

—

1tself. This open angle suppressing part 80 is joined to the

rear fabric 060, from

the rear of the first waterproof zipper

40 along outer circumferences of the first tapes 48 of the

P

Ll

f1irst waterproof zipper (shown by a chain-line frame in Fig.

and also shown as a reinforcing material 80 in Fig. 4). The

open angle suppressing part 80 can be joined to the rear

F

fabric 60 by means o

T a sewling, adhesion or melting method.

By joining the open angle suppressing part 80 to the rear

tabric 60 of the drysuit, the rear fabric 60, the first tapes

r——

ﬁ

48 of the first waterproof zipper 40, and the reinforcing

22

3,



10

15

20

25

material 80 are securely and firmly joined to one another. If

CA 02750325 2011-07-20

R

P

need be, thus a waterproof or water guard treatment may be

done to the obtained stitches.

When the wearer wears or takes off the drysuit main body

20 after opening the

first tapes 48 by means of the first

pr—

slider 44 of the first waterproof zipper 40, both of the first

tapes 48 of the opened first waterproof zipper 40 are pulled

such a case, when the

the first elements 46

forcibly to spread the open angle thereof more widely. In

P

forcible pull force 1s added directly to

or the first slider 44 that i1s moved to

the first lower end position, the first elements 46 and the

F

first slider 44 might break, causing problems in the first

waterproof zipper 40 and making the first waterproof zipper 40

unusable.

The open angle suppressing part 80 is provided in order to

prevent damage to the

first waterproof zipper 40 that is

caused by the abovementioned strong pull force acting on the

P

first waterproof zipper 40. When an external force such as a

strong pull force acts on the first tapes 48 of the first

P

waterproof zipper 40,

serves to i1nhibit the

first tapes 48 on the

prevent damage to the

words, the open angle

reinforcing material

the open angle suppressing part 80

pull force from being transmitted to the

first lower end 42b side, in order to

first waterproof zipper 40. In other

suppressing part 80 acts as the

for reinforcing the first tapes 48 on the

first lower end 42b side. The open angle that can be

suppressed by the open angle suppressing part 80 depends
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mainly on the position where the open angle suppressing part

30 1s jolned to the first tapes 48, and the difference in

F

hardness of the materials used in the open angle suppressing

part 80 and the first tapes 48. More specifically, when the

open angle suppressing part 80 and the first tapes 48 are

formed from materials of different hardness, an approximate

open angle of the first tapes 48 is determined depending on

the degree to which the first tapes 48 are allowed to open, in

P

consideration of the difference in hardness of the materials.

Therefore, the open angle may be defined previously when

designing the tapes, and then the open angle suppressing part

30 may be joined to the tapes in accordance with an angle

smaller the defined open angle.

It 1s preferred that the open angle suppressing part 80 be

provided 1n an area in which the main opening 22c is opened to

the maximum and which corresponds to the first lower end 42b

P

and the first lower end position of the first waterproof

zlpper 40. From this area, the open angle suppressing part 80

bulges toward the chest area including this area, as shown in

Figs. 3 and 4.

In the preferred embodiment shown in Figs. 5(A) to 5(F),

the open angle suppressing part 80 has a base part 82a and a

branching part 82b branching from the base part into two

pieces. The base part 82a can be formed into a rectangle or

any preferred shape. A concave part formed by the two pieces

of the branching part 82b can be formed into a smoothly curved

U-shape, a square U-shape, or a V-shape, but the shape of the
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concave part i1s not limited thereto. In the examples shown in

Figs. 5(A) to 5(C), the concave part 1is provided on a

rectangular flat member. In the examples shown in Figs. 5(D)

to 5(F), the concave part 1s formed on a Y-shaped flat member.
The reason that the open angle suppressing part 80 is divided

1nto two pleces 1s to obtain an appropriate suppressing

function of the open angle and to not narrow the main opening

22c as much as possible by means of the open angle suppressing

part 80, 1n consideration of the fact that the first tapes 48

P

of the first waterproof zipper 40 are opened into two pieces

from the first slider 44.

In the preferred examples shown in Figs. 3 and 4, the open
angle suppressing part 80 is formed as a flat bulging member
that bulges i1nto the main opening 22c from the first lower end

position. This bulging member extends outward from a central

area facing the first elements 46 of the first waterproof

zipper and projects toward the chest part or the center of the

first waterproof zipper 40 being closer than the first lower
end position. Furthermore, an outer rim of the projecting
part has a projecting outer rim 80a that is indented into a U-
shape. Flg. 3 shows a state in which the U-shaped projecting
outer rim 80a of the open angle suppressing part 80 serving as

F

the reinforcing material is exposed toward the inside of the

maln opening 22c between the first elements 46. This

projecting outer rim 80a is illustrated as a U-shaped, curved

outer rim having a smooth indentation but may have a V-shaped

indentation or be a flat straight outer rim, depending on the
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design.

r—

According to the preferred embodiment of the open angle

suppressing part 80 — a reinforcing material — as described
here, 1t 1s preferred that this open angle suppressing part 80

be constituted by a material harder than that of the first

waterproof zipper 40, 1n particular, its first tape 48. In one

preferred embodiment, it is preferred that the constitutional

material or the material of the open angle suppressing part 80

pe, for example, chloroprene synthetic rubber. As already

known, this material has excellent waterproof property and is

P

narder than the material of the first tapes 48 of the first

waterproof zipper 40 and thus is hard to stretch. For this

reason, even when the first tapes 48 are strongly pulled on

F

the chest part side to open the open angle thereof, this pull

force 1s suppressed by the open angle suppressing part 80 or

the reinforcing material, whereby the pull force that is

transmitted to the first tapes 48 on the first lower end 42b

side 1s weakened. Therefore, even when a strong pull force 1is

pr—

added to the first tapes 48, the occurrence of problems in the

first elements 46 and the first slider 44 of the first

waterproof zipper 40 can be prevented securely, and the safety

L4

of the drysuit main body 20 can be ensured.

According to the configuration of the open angle

suppressing part 80 or the reinforcing material of the

preferred embodiment shown in Fig. 3, the open angle
suppressing part 80 1s provided on the first lower end side.

However, the open angle suppressing part 80 may be provided
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F

along the entire length of the first tapes 48 of the first

waterproof zipper 40, as shown in Fig. 8. How to provide the

F

open angle suppressing part 80 1s a matter of the design.

Note that Fig. 8 shows a configuration example 1n which
the open angle suppressing part 1s provided 1n a part of a
reinforcing material. In this case, a reinforcing material 90
has the open angle suppressing part 80, described using Figs.
3 and 4, on the first lower end 42a side. Fig. 8 shows an

P

example of a positional relationship of: the reinforcing

material 90; the main opening 22c¢, the first elements 46, the

first tapes 48, the first upper end 42a and the first lower

end 42b of the first waterproof zipper; and the second sub-

opening 22b and an inner rim section of the second sub-opening

P

of the reinforcing material 90 that corresponds to the

projecting outer rim 80a of the open angle suppressing part 80.

When the reinforcing material 90 is provided along the

entire length of the first tapes 48, a flat material that can
be joined to the whole of the entire first tapes 48 1is

prepared. Then, the second sub-opening 22b larger than the

maln opening 1s formed 1n an i1nner position on thils materilal

that corresponds to the main opening 22c. The shape of the

inner rim of the opening on the first lower end side of the

second sub-opening Z22b may be similar to that of the

projecting outer rim 80a described with reference to Fig. 3.

The reinforcing materilial 90 made from the abovementioned flat

material 1s jJoined to the first tapes 48 with the rear fabric

—

00 therebetween, along the entire circumference of the first
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tapes 48 of the first waterproof zipper 40,

circumferential rim of the second sub-opening 22b is

positioned outside the main opening 22c along the inner

"

clrcumferential rim thereof.

p—

H8312386CA

sO that an i1nner

The scope of the claims should not be limited by the

preferred embodiments set forth in the examples, but should be

given the broadest interpretation consistent with the

description as a whole.

EXPLANATION OF REFERENC:

L*]

<RALS

NUM.

F

10: Waterproof zipper

10a: Bulge

10b: Broken section

20: Drysuit main body
22: Openlng part

22a: First sub-opening
22b: Second sub-opening
22c: Mailn opening

24: Air supply valve

20: Exhaust wvalve

30: Waterproof zipper device

o~

40: First waterproof zipper

42a: First upper end
42b: First lower end
44 : First slider

44a: First pulling cord

46: First elements

48: First tapes
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Second zipper

Central section
Shoulder side section
First sub-zipper
Second sub-zipper
Second upper end
Second lower end
Second slider

Second pulling cord
Second elements

Second tapes

Rear fabric

Front fabric

Open angle suppressing part

Projectling outer rim

Base part

Branching part
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H83123836CA

CLAIMS

1. An underwater drysuit, comprising a body

covering/uncovering opening part that is provided extending

from a shoulder part to an opposite should part on the top of

arms across an area of a chest part of a drysuit main body 1n a

chest width direction, said opening part being provided with a

yr—

waterproo:

© zlpper device opening/closing and defining said

opening part, whereiln

sald

waterproof zipper device 1s configured 1n the shape

of a horizontal line in said chest width direction to have a

dual structure with a first waterproof zipper and a second

zipper located above said first waterproof zipper 1n an

inward/outward direction of said drysuit main body,

said

1)

first waterproof zipper is joined to a rear fabric o:

said drysuit main body and defines a main opening of said

opening part, and

sald

second zipper is longer than said first waterproof

zipper, is joined to a front fabric of said drysuit, defines a

first sub-opening larger than said main opening above salid mailn

opening, and is provided in an arrangement relationship where

said second zipper entirely or partially overlaps with saild

first waterproof zipper so as to press said first waterproof

zipper from above combined with said front fabric of the

drysuit, when a user wears said drysult and closes sald second

Zipper.

2. The underwater drysuit according to claim 1,

comprising a reinforcing material that includes an open angle
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H8312386CA

suppressing part, which is joined to said rear fabric along

with two tapes of said first waterproof zipper along outer
circumferences of said two tapes, from a rear side of said

first waterproof zipper, and suppresses an open angle between

sald two tapes to be opened by a slider of said first
waterproof zipper, when said slider is moved to a position of a
first lower end, which is a largest opening position of said
first waterproof zipper (this position is referred to as “first
lower end position”), and is then stopped at this lower end
position.

3. The underwater drysuit according to claim 2, whereiln
salid open angle suppressing part 1s formed from a flat member
having a base part and a branching part branching from said
base part into two pleces.

4. The underwater drysuit according to claim 3, wherein

said flat member 1s a fabric.

5. The underwater drysuit according to any one of claims
2 to 4, wherein said open angle suppressing part is provided 1n
an area facing said first lower end and said slider stopped at

sald first lower end position.

0. The underwater drysuit according to any one of claims

2 to 5, wherein said open angle suppressing part 1s formed from
a material harder than that of said first waterproof zipper.

7. The underwater drysuit according to any one of claims

F

1 to 6, wherein a central section of said second zipper that

corresponds to a central area of said chest part 1s positioned

downward in a height direction of said drysuit so as to be
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H831238G6CA

positioned lower than a shoulder side section corresponding to

a shoulder side area.

3. The underwater drysuit according to claim 7/, whereiln

sald second zipper intersects with said first waterproof zipper

between said shoulder side section and said central section in

all ared O

bl

. said chest part.

9. The underwater drysuilt according to claim 7 or 8,
wherein said second zipper is provided as first and second sub-
zippers that are separated on left and right hand side of said
central section.

10. The underwater drysuit according to any one of claims

1l to 9, which 1s a diving drysuit.

#434860
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