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(57) La preésente mmvention concerne la confection d un
veétement comprenant une ¢€paisseur de tissu externe
ctanche et imper-respirante a laquelle est fixée de la
mousse reticulée pour meénager un espace entre la surface
interne de 1'€paisseur de vétement externe et les
veétements ordinaires d’un porteur du vétement (lequel
peut €tre sans inconvenient une veste) pour y faire
circuler I'air et €liminer la vapeur d’eau a travers des
¢vents pratiques dans le vétement. Le vétement permet
ains1t a 1’utilisateur d’effectuer des activités ardues en
restant sec.
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(57) The present 1nvention relates to a garment
construction comprising an outer waterproof/breatheable
fabric layer to which 1s attached a reticulated foam to
space the mner surface of the outer garment layer from
the ordinary clothes of a wearer of the garment, which 1s
suitably a jacket, to enable air flow within the garment to
remove water vapour through vents provided in the
garment. The garment thereby allows the user to perform
strenuous activity whilst remaining dry.



(51) International Patent Classification © :

CA 02303282 2000-03-09

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION

International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PC:I'- )

A41D 3/00, 27/28, 31/02

(21) International Application Number: PCT/GB98/02736 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB,

(22) International Filing Date: 10 September 1998 (10.09.98)

(30) Priority Data: |
9719205.8 10 September 1997 (10.09.97) GB

(71)(72) Applicant and Inventor: SPINK, Andrew, David
[GB/GB]}; 2 Francis Court, Station Road, Ruabon, Wrex-

ham LL14 6DL (GB).

(11) International Publication Number:

- WO 99/12436

(43) International Publication Date: 18 March 1999 (18.03.99)

B

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GE,
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

(74) Agent: WOMBWELL, Francis; Potts, Kerr & Co., 15 Hamilton | Published

Square, Birkenhead, Merseyside L41 6BR (GB).

With international search report.

(54) Title: WATERPROOF/BREATHEABLE GARMENT CONSTRUCTION

(57) Abstract

The present invention relates to a garment construction compris-
ing an outer waterproof/breatheable fabric layer to which 1s attached a
reticulated foam to space the inner surface of the outer garment layer
from the ordinary clothes of a wearer of the garment, which is suit-
ably a jacket, to enable air flow within the garment to remove water
vapour through vents provided in the garment. The garment thereby
allows the user to perform strenuous activity whilst remaining dry.
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WATERPROOF/BREATHEABLE GARMENT CONSTRUCTION
The present invention relates particularly to the construction
cf waterproof garments or breatheable waterproof garments and to

adaress the particular problem of allowing such tc breathe while

maintaining the waterproof/water resistant nature of the fabric.
$
Wnen exe;::cise cf any .intensity is undertaken whilst wearing
waterpreof cr water-resistant clothing, body moisture evapcrated
Irom the skin for the purpcse of cooling is unable to escape cue
to the overlying barrier that is the fabric of the garment.
Waterproof/breatheable fabrics came into being to address the
problem of condensation accumulation, being resistant to ingress

cl water, but permeable to water vapour. However, even with a

breatheable fabric, moisture condenses cn the ingide of hthe
zabric and then scaks back into the wearer's clcthes, resulting
in dampness. Many d;.‘.fferent approaches to preatheability “have
produced differing degrees of performance. However, all rely
wpon temperature and/or humidity gradients to perform - ideally
cold dry ambient air externally, and warm, humid air wirhin the
garment made from the fabkric. Two commonly occurring

Situations defy these fabrics to perform as well as intended: -

CA 02303282 2000-03-09
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1. Mild/hot, humid <climatic conditions that reduce
cemperature and humidity gradients and so reduce water vapour
transmission rates. - see “The Characteristics of Waterproof

Breatheable rFabric”, Helmes, D.d., Grundy, C and Rowe, H.D., The

Journal of Clocthing Technology and Management. 1985., 12(3)

0.147, Table 2. (See Fig. 1).

2. The body’s ability to produce, 'in the form of sweat,
volumes of water vapour that massively exceed the maximum vapour
transmission rates of even the best performing fabrics,
particularly when high levels of ac:tivity are performed for

extended periods. - See abcve mentioned article, p.157, Table 5.

(See Fig. 2).

3cth of the abcve situaticns resul® LN either unevaporated sﬁeat
wetting the underlying garments or condensation accunulation
within the garment w':f.th subsecuent dampening of clethes, which
in turn produces a chilling effect long after exercise has
terminated, leading to excessive heat losgs and potentially, to

nypothermia.

in EP-0 347 &34Al (W. L. Gere), a garment is disclosed having an
Juter ailr-impermeakles layer, and an inner ventilation layer,

indicated to be a minimum cf 1mm thick. Although such puUrports

tc be capable of providing adequate ventilaticn to remove

CA 02303282 2000-03-09 AMENDED SHEET
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moisture from the body, such a thin ventilation layer would not
be practical or effective in this respect, being excessively
regrgtant to air flow, Indeed, a further functional inner water-
vapour 1mpermeable layer 1s then regquired on the side of the
ventilation laver directed towards the' oody to prevent moisture

retained in the ventilation layer from wetting clothes worn

under the garment.

It i1s the object of the present invention to seek to provide a
construction fcr a garment which overcomes these problems to a
greater extent than previously, utilising a minimum number of

functional lavers.

According to the present invention there is provided a garment
congtruction comprising an outer waterproof cor breathéable
watexprcof or water orx shower-resistant £abric laver and an
inner layer of reticulated foam securable to the ingide of the

cuter fabric layer, characterised in that the inner layer has a

minimuem thickness of Smm.

The 1lnner layer of reticulated foam may either be permanently

secured or detachably secured to the ocuter fabric layer.

The outer fabric layer may be of any suitable garment fabric,

ranging from fully waterprocf, coated or laminazed fabrics,

CA 02303282 2000-03-09 AMENDED SHEET
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through wvarious grades of breatheable watercroef fabrics or
water vapour permeable fabrics having varying water vapour

permeability index (WVPI). The range of fabrics which could be
utilised for the outer fabric layer range  from single or
multilayer fully waterprcof fabrics wﬁich may be laminated with
a waterproof layer, or ccated or uncocated fabrics, with or
without a water repellent <treatment through to laminated
fabrics ﬁaing PIFE or polyester membranes. Examples of suitable
breatheable fabrics are: cdensely woven cotton: woven nylen with
hydrephilice coating (PU), woven nylon with hydrophilic

polyester  membrane; MICTrO-POLrous exranded PTFE membrane

laminated to a woven nylon cor polvester fibre; woven poly=ster

Or nylon micro-filament.

The reticulated foam 13 preferably az reticulated polyurethane

foam whose cellular network is completely open, i1.e., does not

contain any closed cell and can range from 8 pores per inch to

0 pores per inch, c¢eil density and from a nminimum of &
millimetres 1in thickness up to in excess of 30 millimetres,
although the preferred range of thickness 18 10 millimetres to
20 millimetres, for practical and comfort considerations.
Suitable types of foam are currently in use for alr-conditioning
Llltration systems and the like and have been sold under Varicus
trade names, for example “Bulpren* (RTM) or “Filtren” (RTM) and

more recently as “Selmat” filter foam. The foam can Le saw-cut,

CA 02303282 2000-03-09 AMENDEDSHEET
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milled, glued, flame-laminated and die-cut, allowing such to be

appropriately adapted for the purposes of the present invention.

The fabric construction is intended to be utilised for producing
outdoor garments, particularly suizable for use wher undergoing
strenuous outdcor activity, ZIor example, mountain Lkiking,
running or hiking and can be 2crmed intc jackets or coates to he
wormn ovef crdinary clothing, for example as a waterproof jackert.
Such a Jjacket would include means for holding the c¢ollar and
cuffs at least partially cpen during activity to allow air fiow
“hrough the garments and cculd suitably include underarm and
rear vents for additiocnal ventilation, all ¢f which could be
clecesed following activity, or during pericds of inactivity, to
prevent excessive coclaing of the wearer. Whilst the invention
is primarily intended to be used with waterprocf/breathe;able
Jackets, it is envisaced that such a cornstruction could be
utllised for other types of garments, accerding to circumstance,

and a Jjacket could of course ne of a long-sleeved or ghor:-

sleeved variety.

With a garment constructed as ouctlined, <=he water Vapour
generated by perspiration during exexrcise can be rapldly removed
from within the waterproof garment Ly wvirtue of the air gap
provided by the reticulated £foam, which spaces the cuter

waterprooXl layer from the clothing of the wearer, minimising

CA 02303282 2000-03-09 | AMENDED SHEET
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dampening thereoctf, Water wvapour would be carried out cf the

garment on currents of air moving through this gap provided by

the reticulated foam via various cpenings in the garment itself,

l.e. wvia the cuffs, collar, wvents etc. A discussion of
breatheability can be found in ‘Wnat Breathability do you need’

wouter, A. Symposium ‘Breatre’, Stratferd on Aven, June 5, 1991.

Pg 7 para 2. *

When exercise is terminated and sweating STOpPs, the waterproof
garment can be closed down at the collars and cuffs etc., and
closing the front and vent fastenings etz., to ctop air movement

chrcugh the garment. Body heat would be retzined to evaporate

residual sweat in the underlying garmen: and evaporate such as
vapour througlhli the waterproof and breatheable fabric of the
outer layer. Whilst in the case c¢f a fully waterprooi gafment
any accumulated condensation on the inner surface < the

waterproof fabric would be unable to soak back into the clethes

due the space maintained by the reticula-ed foam layer.

The present inventicn will now Lte described further, by way of

example, with reference to the accompanying drawings, in which:-

Figures 1 and 2 illustrate the current situation and

prcblems with waterproof clothing;

AMENDED SHEET
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Figure 3 1llustrates the air flow in a garment

constructed according to the present inventicn:

Figure 4 1llustrates the construccion and mechanism of

the garment construction of the present i1nventicn:

Figure 5 1llustrates the functioning of the garment
constructed accerding to tne pregent invention when

closed down after exercise:

Figure & illustrates the functioning of the
construction of the present invention according to the

conditiong of Figure 5; and

Figures 7a and 7b illustrate various configurations of
foam to improve the Ilexib:ility and mevement

characteristics of the garmentc.

Referring now to the drawings, Figureg 1 and 2, as mentioned
previously, 1illustrace the problems with c¢urrent types of
waterproof garments in that, during high levels of activity the
breatheab:lity characterigtics of the outer fabric layer (10)
are not sufficiencly efficient to enable all of the water vapour

(11) generated by sweating or condensation to be transmitted to

the outside of the garment, witch the result that scome cf the

CA 02303282 2000-03-09 AMENDED SHEET
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water vapour condenses on the inside of the fabric layer and

soaks back into the clcthing (12) of the wearer.

Referring now to Figures 3 and 4, a garment (20) constructed
according tc the prasent invention _s .shown as a jacket having
cpen neck (21), cuffs (22) and vents (23), which are open during
high levels of activity, tc allow the free flow cf air within
the garmént (20) teo assist in the transmissisn cf water vapour
generated by sweating from within the waterprcof garment.

Figure 4 1llustrates the ccnstruction and performance of suech an
arrangement 1ir that the outer waterprcof breatheable fabric (10)
prevents ingress of external water e.c. rain, whilst by the
interposition of the reticulated foam (30) alsc preven:s any
water vapour, which may condense on tne inside of the watergroct
fabric layer (10) and unable to escape, due to the limitations
cf the Dbreatheability of the fabric, rom  corntacting the
clcthing of <he wearer (12), said water vapour being carried
away by the movement of air betweern the waterproof breatheable

outer laver (10) and the clothing (12) by means of air movement

through the reticulated foam (3C).

Referring now to Figures 5. and 6, after “exercise has been
completed, the garment (20) may be closed down by tightening the
cuffs (22) and collar (24), overbuttoning the front flap (25)

and closina dewn any vents (23) to avoid excessive air flow when

CA 02303282 2000-03-09 AMENUED SHEET
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exercise 1s ccmpleted from causing wind chill Qr eXcesggive
cooling c¢f the wearer, whilst <the reticulated foam (30)
maintains the air-gap between the outer waterproof fabric layer

(10) and the <clething (12) ¢f the wearer tO prevent any

dampening of the wearers own clothing undernsath rtre

uh ol

said

garment from condensaticn.

Wwith regard to the aprlication of the reticulated feam (30) to

the inner surface of the waterproo?® fabric of the garment, such

can ke attached by any aprropriate means, but fer example, could

be glued thereto or attached with Fop-lastensers or hcok and loop
type fasteners. Alternatively, the foam could be suspended on
@ither side of a fabric lirer using, for example, coggle
fasteners, split ring clips, zip ties; stitching or pop-

fasteners, or the raticulated foam cculd be suspended between

twe layers of fabric mesh, or in mesh pockets provided between

the Two layers.

“he reticulated foam layer (3C) can be a substantially

continuous sheet, lining most, 1f nor all,

©¢f the garment, or

such foam could have openings cut therein, or be cut into

various shapes to maximise  air exchange and to give better
Liexibility and movement to thne garment. Examples of poss:ble

configurations c¢f the foam which could be utilised either

CA 02303282 2000-03-09 L AMENDED SHEET
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throughout the garment cr in Speclfic locations arcund the

garment according to function, are showr in Flgures 7a and 7b.

As mentioned above, the reticulated foam laver can be as thin as

2mm, but generally wculd be in excess cf Smm in thickness. Very

thick layers are likely to be mpractical for most the intended

purposes, and it"has been found that a thickness of Ccetween 10mm

and 20mm 1s mest likely to produce optimum air-flow and be of

~ae& most practical wvalue, although lavers in excess of 30mm

could be envisaged. The reticulated foam itself is available in

various densities, and as previously mentioned is ~# a4 polyester

Or polyether-based polyurethane and generally lower ‘density’
coams provide maximum air-flow and are therefere mcre desirable,

although such cannct be cut as thin'y as higher density foams.

CA 02303282 2000-03-09
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CLAIMS
> . A garment construction ccomprising an outex waterproof or
Exeatheable waterproof or water-resistant or showerproof fabric

layer and an inner layer of reticulated foam securable to the

outer fabric layer, characterised in that the inner layver has a

mirimmum thickness of Smm.

2 . A garment construction as claimed in claim 1 in waich the

inner layer of reticulated foam is permanently secured to the

Jter fabric layer.

3 A garment construction as c¢la:med in any preceding claim,
in which the garment 1is a 3jacket constructed from said cuter

layer, panels of which have saida inner reticulaced foam layer

gecurad thereto, including at ieast z pcrtion of the sleeves of

4, A garment consgtruction as claimed in claim 3, in which
mearns are provided Ifor maintaining a flow o©of air through the

collars and cuffs ¢f the jacket, but which are also closeable,

particularly during periods ¢f inactivity.

5. A garment construction as claimed in claim 3 or 4, in which
adciticnal vencs are provided as underaym and/or rear wventcg to

allcw egress of moist air from the garment.

AMENDED SHEET
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5. A garment construction as claimed 1ir any preceding claim in

which the reticulated foam comprises a polyester- or polyether-

based polyurethane focam having a cell density of between 8 cores

per inch to %0 pores per inch and having a thickness of between

S millimetres and in excessg of 30 millimetres.

7. A garment construction ag clizaimed in claim €&, in which the

thickness ¢i the foam layver is between 10 and 20 millimetres.

8. A garment construction ag c¢laimed in claim & or 7, in

which the foam has the density between 10 and 50 pores per inch.

9. A garment constructicn as c-.aimed in any p»receding claim in
which the reticu.iared foam 15 attacned To the inner surface of

the cuter fabric layer by means of an adnhesive.

10. A garment construction as claimed in any of claims 1 to 8,
in which thne reticulated foam 18 attached to the inside surfsace

of the outer fabric layer by means ¢f pov-fasteners, or hock and

loop fasteners.

1l. A garment censtruction as claimed in any of claims 1 to 8,

in which the foam layer is attcacned tc a fakric liner attachable

to the ingide surface c¢f the outar fabric laver.

CA 02303282 2000-03-09 AMEND
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12. A garment construction as claimed in ¢laim 11, in which the

reciculated Iocam layer ig attached to the fabric liner using
toggle fasteners, split-ring clips, zip-ties, étitching Or DOP-

fasteners.

13. A garment consctruction as claimed i any of claims 1 to 8,
in which the retliculated Iocam Is suspended between two layers cf

fabric mesh permanently or detachably securable to the inner

surface of the outer fakric laver.

14. A garment construccion as claimed in claim 13, in which the
fabric mesh 1s formed as rpockets detachably securable or
permanently attached to the inner surface of the cuter fabric

layver I[or removably receiving reticulated foam pcrtions.

15. A garment construction as claimecd in any of claims 1 to 14
in which the reticulated £focam layer comprises pcrticns cf a
variety of shapes and configurations adapted to maximise air
exchange and te impart flexibility and comfort to the garment,
whilst maintaining the required spacing between the outer fabric

layer and the inside of the garment.

AMENDED SHEET
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l6. A garment construction as claimed in anvy creceding claim in
which the outer fabric layer comprigses a fully waterproof

fabric constx»ucticn.

17. A garment construction as claimed in any of claims 1 te 1S

in which the outer fabric laver comprisas a breatheable/water

vapour permeapietfabric.

=38. A garment construction as claimed in ¢laim 17 in which the
preatheable/water vapour psrmeztle fabric comprises two or more
layers, at least one of which is o0f a zZextile material and ac

reast cne ¢f which is a substantially continuous polymeric £ilm.

19. A garment construction as claimed in c¢laim 17 in which the
outer <fabric is selected from the group of: wcven nylon waith
hydrophilic cocating (PU); woven nylen with hydrophilic polyester
membrane; micro-porous expanded PTFE membrane laminated to a
nylon woven or knitted or polyester fibre: woven polyester or

rylon microfilament; or densely woven cotton.

20. A garment constructicn as claimed in claim 17 in whieh said

preatheable fabric comprises a :textile material laminated with

an expanded PTFE or pclyester membrane.

AMENDED SHEET
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