Office de la Proprieté Canadian CA 2381720 C 2006/07/25

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 381 720
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de dépét/Filing Date: 2002/04/15 (51) CLInt./Int.Cl. A41D 27/00(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2003/10/15 A41D 13/012(2006.01), A470D 13/00(2006.01)
(45) Date de délivrance/lssue Date: 2006/07/25 (72) Inventeur/inventor:

VIDAL, NAOMI, CA

(73) Proprietaire/Owner:
MUSTANG SURVIVAL CORP., CA

(74) Agent: ROWLEY, C.A.

(54) Titre : COL ETANCHE AJUSTABLE
(54) Title: ADJUSTABLE NECK SEAL

(57) Abréegée/Abstract:

A sealing system for sealing a garment around an appendage formed by an annular tube surrounding a passage (cuff) through
which appendage Is intended to protrude and a pull cord extending through said tube for a length to completely encircle saia
passage over more than 360°. At least one end of the pull cord passes out through a wall of the tube to provide an accessible end
for adjusting the length of said cord around said passage and thereby tighten or loosening pressure of tube toward said
appendage and form a seal between the tube and the appendage.

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

CA 02381720 2002-04-15

10

ABSTRACT OF DISCLOSURE
ADJUSTABLE NECK SEAL

A sealing system for sealing a garment around an appendage formed by an annular tube .

surrounding a passage (cufl) through which appendage is intended to protrude and a pull
cord extending through said tube for a length to completely encircle said passage over more
than 360°. At least one end of the pull cord passes out through a wall of the tube to provide
an accessible end for adjusting the length of said cord around said passage and thereby

tighten or loosening pressure of tube toward said appendage and form a seal between the

tube and the appendage.
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ADJUSTABLE NECK SEAL

Field of Invention‘

The present invention relates to a neck seal for a garment, more particularly the present
invention relates to a manually adjustable neck seal for a garment such as a dry suit.

Background of the Invention

The use of an adjustable neck seal on garments for closing the neck of a weatherproof and

waterproof garment, particularly those worn in adverse conditions and to provide

protection in case of accidental immersion in water is known, but the known systems are

relatively complicated or expensive.

U.S. Patent No. 5,016,290 issued May 11, 1991 to Askew discloses a closure system that

include a tube that extends in a circle around the appendage against which the closure
system 1s to be closed and a cord or draw string that extends from one side of an opening
into the tube, though the tube for less than 360° and out through the other side of the

opening. Le., at least one end of the drawstring extends through the opening to provide a

- gripping portion to adjust the draw string and the other end is fixed on the one side of the

- opening. This arrangement provides a length of tubing that is not directly forced against the

portion' of the appendage opposite or adjacent to the opening through which the cord
extends. This arrangement does not form as watertight a system, hence 1s suited for wet
suit application only not a dry suit. The amount of leakage being in part dependent on the

circumferential length of the opening. The present invention overcomes this disadvantage.

| U.S. Patent No. 5,647,059 issued July 15, 1997 to Uglene discloses another type of sealing

system specifically directed to providing a neck seal. This system i1s more compléx and

costly in that it requires inflation; and uses a thick band of compreSSible foam which 1s

obtrusive to the wearer compared to present invention.
U.S. Patent No. 5,136,721 issued August 11, 1992 to Farnworth et al. describes yet another

form of neck seal. This invention uses a thick band of compressible foam that is obtrusive

to the wearer compared to present invention and does not form as watertight a system as

present invention. | |
U.S. Patent No. 4,800,595 issued January 31,1989 to Askew discloses a closure system

employing a drawline that at one end is fixed to the garment, extends partway around the
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opening to' be closed and then returns to the outside and pi‘ovides an accessible end that
may be manipulated to adjust the tension in the drawline and thereby the pressure against
the encircled-appendage. This system has been found not to form a watertight closure as
effective as the present invention. .

U.S. Patent No 5,444, 898 issued August 29 1995 to Norvell uses a shde fastener one
stringer of which 1s folded over to form an internal flap that is posxtloned behind the other

stringer and is intended to block the entry of water that passes through the gaps in the slide

fastener and provide a water resistant seal.

' -B'rief ‘Description of the Present Invention

It is an object of the present invention to provide an improved water resistant adjustable

closure that may function as a seal around a body appendage, particularly for the formation

of :a neck seal on a dry suit or the like. _

Broadly the --present invention relates to a sealing system for providing a water resistant seal
aLronnd an appendage comprising an annular flexible tube forming part of a garment and
surrounding a passege through which said appendage 1s intended to protrude, a pull cord
extending through said tube for a length to completely encircle said passage over more than
360° from one end of said pull cord to an opposite end of said pull cord, said one end
passing out of said tube through a wall of said tube to provide an accessible end for
adjusting the length of said cord around said passage and thereby adjusting the tension in
said cord to increase or reduce pressure of said tube toward said appendage the amount of
said pressure effecting the effectiveness of a seal formed between the tube and the

appendage and securing means adjacent to said opposite end to secure said cord to prevent

relative movement between said cord said adjacent to said 0pp0s1te end and said tube.

Preferably said appendage is a neck of a wearer and said seahng system 1s a neck sealing

system.

Preferably said tube is made of pliable material that is permeable to water vapor but not

liquid water.
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Preferably said sealing system further includes a releasable locking means outside of said
tube for engaging said cord on said accessible end for releasably preventing relative

movement between sald cord adjacent to said accessible end and said tube,
Preferably said opposite end extend out of said tube through said wall and said secuning

means is a releasable locking means for engaging said cord on said opposite end for

releasably preventing relative movement between said cord adjacent to said opposite end

and said tube so that said opposite end may be adjusted relative to said tube.
Brief Description of the Several Views of the Drawing(s)

Further features, objects and advantages will be evident from the following detailed
description of the preferred embodiments of the present invention taken in conjunction
with the accompanying drawings in which;

Figure 1 js an isometric illustration showing the neck of the garment with the pull cord
shown in dash lines to illustrate how the cord is positioned around the neck opening with

the cord in released condition i.e. the neck seal of the precsent invention in non-sealing

condition..

Figure 2 1s a section along the line 2 - 2 of Figure 1.

Detailed Descriptioﬁ of the Invention

The Figures show the water resistant closure system of the present invention applied to the
neck opening 12 of a garment 10 and accordingly the description will deal primarily with
the neck sealing embodiment, but it will be apparent the closure system may be applied to
any other suitable opening or cuff structure through which a body appendage may extend
and with which the sealing or inclosing tube 14 of the present invention may cooperate to
form a seal. For example the invention could also be applied to an arm (sleeve) or leg
opening.

The main element of the present invention are a flexible tube 14 which completely
encircles the opening 12 and the pull cord 16 that is positioned within the tube 14 and
extends substantially completely around the opening twice ie. over 360° and preferably
about 720° sec Figure 1.
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" In the illustrated arrangement each end 18 and 20 of the pull cord 16 that preferably is

elastic extend out through the front wall of tube 14 (which forms the collar of the garment)
through its suitable grommet 22 and 24 respectively. It is not essential that both ends 18 and
20 extend as illustrated only one end need be made adjustable and the opposite end simply
secured in place relative to the tube 14 however by carrying both ends out of the tube and
providing each with its own cord lock 26 and 28 respectively as will be described below
provide redundancy should one cord lock become defective. Two cord locks allow for
tightening and un-tightening with either left or right hands. In the preferred system a 3mm
thick elastic cord forms two loops around wearer’s neck. -

Referring back to the illustrated embodiment the end 18 extend from the grommet 22 to a
suitable (known) cord lock 26 and similarly the opposite end 20 extends from its grommet
24 through an adjacent similar cord lock 28. The cord locks 26 and 28 when released

permit relative movement between themselves and their respective cord ends 18 and 20 so

that the t1ghtness of the cord 16 around the neck opening 12 may be adjusted and when

 locked prevent relative movement of their respective cord ends to hold the cord in open or

closed position depending on the length of cord between the cord locks 26 and 28 i.e. with

the locks released the cord ends 18 and 20 may be drawn through their respective locks 26
and 28 to tighten the cord 16 around the neck and seal the tube 14 to the neck by reducing

the inside diameter of the tube 14 around the neck opening and when locked hold the cord
in this 'sealing position .or alternatively the \eord ends 18 and 20 may be moved in the
opposite direction to loosen the cord around the neck and the locks 26 and 28 locked to
keep the cord 1n open not sealing position with little if any pressure being exerted to move
the inside wall of the tube 14 against the neck (appendage) of the user.

The cord locks 26 and 28 preferably each has a spring locking mechanism to clamp its
respective cord end 18 and 20 that 1s released by depressing a plunger 27 or 29 respectively
while holding the remainder of the lock so that the plunger depresses into the lock and

releases it cord end 18 or 20. Cord locks such as those sold under the name Toaster

Eclipse Black Cord Lock Part Number 350-2000-5614 have been found to be satisfactory.
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In the illustrated system each of the ends 1s provided at its eXtrémity with a patch 30 and 32
respecﬁvely each of which has a surface of a hook and loop fastener adapted to cooperate
with a rﬁating hoop and loop faster secured as a patch 34 to the front 36 of the gannent 10.
Each of the cord locks 26 and 28 1s provide with its own lanyard 38 and 40 respectively that

is secured at one end to its respective cord lock 26 and 28 and at its other end to the

garment 10, in the illustrated arrangement to the tube 14.

As shown in Figure 2 in the preferréd arrangement the lanyard 38 passes through a

grommét 42 to the inside 44 of the tube 14 and 1s secured as indicated at 46 to an anchor
strip 50 positioned within the tube 14 adjacent to one end of the strip 50 . The other

lanyard 40 extends through a gron:imet 52 and 1s secured as indicated at 54 to the end of the
strip' 50 opposite to the end to which the lanyard 38 is secured.

It will be noted that the pairs of grommets 22 and 24 and 42 and 52 are substantially

symmetrically position one of each pair on each side of a central seam formed in the outer
wall of the tube 14 and through which the strip 50 1s inserted into the tube 14 a short

sealing tape 58 closes the opening formed at the seam 56.

The flexible tube 14 1s formed from a suitable material that may be either water vapor

permeable that is not permeable to liquid water or impermeable stretchable materials or a
combination of both and preferably is formed from several pieces of material with the seams

formed between these pieces hot melt taped to render them waterproof.

Water vapor permeability helps' but 1t 1s the fact the neck line can be worn open during

normal wear activities (flying, boating etc.) is the major contributor to wearer comfort.

- This open cuff allows ventilation of sweat-laden air from inside the suit. Conventional dry

~ suit cuffs are always sealed around the appendage, applying a constant pressure to form a

watertight seal. The present invention permits controlling the application of pressure to the

app endagé and restriction of ventilation only when the drawline or pull cord 16 is tensioned,

which would only occur during immersion. This invention may be used with vapor

permeable OR impermeable fabrics, although the preferred embodiment uses suitable vapor

permeable fabrics (for comfort reasons when sealed).
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Testing of the present invention indicates that the present invention may not be quite as
waterproof as a conventional dry suit seal. It is believed that this is due to the fact that an
inexperienced user can undertighten the seal and not form a waterproof seal. For this
reason we have called the seal "water resistant" not waterproof. Full suit leakage of up to

600 g (0.61) has been observed after 4 hours in 30 cm high waves with the present

invention, whereas conventional neck seals can exhibit O g ingress.

Military pilots and coast guard rescue swimmers have assisted with testing the invention.
The comfort it affords them in the cockpit is has been deemed to be a favorable trade off’
with the\ minimum leakage experienced. The comfort is obtained based primarily on:
. ability to turn head unrestricted -

- allowance of ventilation and hence reduced heat strain and drier undergarments

-no appiied pressure on neck, etc. _
The " gré;ater user comfort" is not based completely on material selection...it \is the formation
bf a vent when worn loose that provides tms comfort.

Having described the invention, modifications will be evidenf to those skilled in the

art without departing from the scope of the invention as defined in the appended claims.
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CLAIMS

I claim

1.

A sealing system for sealing a garment around an appendage comprising an
annular flexible tube forming part of a garment and surrounding a passage through
which said appendage is intended to protrude, a cord in said tube, said cord
extending within said tube for a length over more than 360° measured around said
passage 50 that said cord more than completely encircles said passage while
contained within said tube, said cord having one end and an opposite end, said
cord extending out of said tube through a wall of said tube so that said one end
provides an accessible end cutside of said tube for adjusting the length of said cord
that more than completely encircles-said passage while contained within said tube
and thereby adjusting the tension in said cord to increase or reduce pressure of said
tube toward said appendage around the full periphery of said passage, the amount
of said pressure effecting the effectiveness of a seal formed between the tube and
the appendage and securing means securing said cord relative to said tube, and
means for releasably securing said cord to prevent relative movement between said
cord and said tube.

A sealing system for sealing a garment around an appendage as defined in claim 1
wherein said appendage is a neck of a wearcr and said sealing system is a neck

sealing system.

. A sealing system for sealing a garment around an appendage as defined in claim 1

wherein said tube 15 made of pliable material that is permeable to water vapor but
not liquid water.

A sealing system for sealing a garment around an appendage as defined in claim 1
wherein said means for releasably securing comprises a rcleasable locking means
outside of said tubec for engaging said cord adjacent to said accessible end for
releasably preventing relative movement between said cord and said tube and said
securing means prevents rclative movement between said cord and said tube

adjacent o said opposite end.

5. A sealing system for sealing a garment around an appendage as defined in claim 4

wherein said opposite end extends out of said tube and said further securing means
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comprises another releasable locking mearns for engaging said cord adjacent to said
opposite end for releasably preventing relative moverent between said cord and
said tube so that said opposite end may be adjusted relative to said tube,

A sealing system for sealing a garment around an appendage as defined in claim 2
wherein said means for releasably securing comprises a releasable locking meaus
outside of said tube for engaging said cord adjacent to said accessible end for
releasably preventing relative movement between said cord and said tube and said
securing means prevents relative movement between said cord and said tube
adjacent to said opposite end.

A sealing system for sealing a garment around an appendage as defined in claim 6
wherein said opposite end extends out of said tube and said securing means
comprises another releasable locking means for engaging said cord adjacent to said
opposite end for releasably preventing relative movement between said cord and
said tube so that said opposite end may be adjusted relative to said tube.

A sealing system for sealing a garment around an appendage as defined in claim 3
wherein said means for releasably securing comprises a releasable locking means
outside of said tube for engaging said cord adjacent to said accessibie end for
releasably preventing relative movement between said cord and said tube and said
securing means prevents relative movement between said cord and said tube
adjacent to said oppostie end.

A sealing system for sealing a garment around an appendage as defined in claim 8
wherein said opposite end extends out of said tube and said securing means
comprises another releasable locking means for engaging said cord adjacent to said
opposiie end for releasably preventing relative movement between said cord and
said tube so that said opposite end may be adjusted relative to said tube.

A sealing system for sealing a garment around an appendage as defined in any one
of claims 1, 2 or 3 wherein said tube is made of pliable material that is permeable
to water vapor but not liquid water.,

A sealing system for sealing a garment around an appendage as defined in any one
of claims 1, 2 or 3 wherein said cord extends within said tube substantially twice

around said passage.
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12. A sealing system for sealing a garment around an appendage as defined in any one
of claims 4, 5 or 6 wherein said cord extends within said tube substantially twice
around said passage.

13. A sealing system for sealing a garment around an appendage as defined in any one

of claims 7, 8 or 9 wherein said cord extends within said tube substantially twice

around said passage.
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