BAGPI PES AND A Pl PE BAG THEREFCR Thi s invention relates to bagpi pes and in
particular to the pipe bag of the, bagpi pes. Bagpi pe bags are conventionally
made from animal hide, and in partlcular sheepski n. The animal hide is
cut and sewn into shape, then stocks are boynd into each of five aper asn
to al lQw the connection of three drones, a nouthpiece, and a cthgPP ﬁU{
use the bag, which is inflated by the piper through the nouthp

supplies air to the drones and chanter, each of which enploys a reed to

convert the flow of air integappipis m@tprp}‘alnmgmmm nunber of
dlsadvantages First, noistareTmthe formor sprrrte and condensation from

the piper's breath can collect in the bag causing the reeds to becone danp
and so affecting the pitch and tone of the instrunent. This can be a

serious probl emTads NhvedElsiedrélayesd coc tdgpitpes afécdadipartivulagsto
require a |l ot of mmintenance, as frequent seasoning is necessary to keep

the hide suppl ethed pdipel ibaig ofltthedbagplpesng a set of stocks into a bag
can be a | abori ous, ti me-consuni ng process. Fourthly, t he usef ul
life of a bag can be significantly | ess than one year.

Bagpipe bags are conventionally made from animal hide,
and in particular sheepskin. The animal hide is cut
and sewn into shape, then stocks are bound into each of
five apertures to allow the connection of three drones,
a mouthpiece, and a chanter. In use the bag, which is
inflated by the piper through the ;outhpiece, supplies

air to the drones and chanter, each of which employs a

reed to convert the flow of air into sound.

Conventional bags have a number of disadvantages.
First, moisture in the form of spittle and condensation
from the piper's breath can collect in the bag causing
the reeds to become damp and so affecting the pitch and
tone of the instrument. This can be a serious problem
during extended playing sessions. Secondly, the bags
require a lot of mainténance, as frequent seasoning is
necessar& to keep the hide supple and airtight.

Thirdly, binding a set of stocks into a bag can be a
laborious, ' time-consuming process. Fourthly, the
useful life of a bag can be significantly less than one

year.



-2- It has been proposed in British Patent Applicati on 8964/ 71
(Canadi an Patent No. 961677) to make a pipe.bag of polyvinyl chloride and
to control the problemof collected noisture in the bag by fitting intg the

bag a sponge to absorb the noisture. t 2vxs suggested that fromtinme-to
tinme the chanter could be renoved and the sponge squeezed between the\bag
walls to expel nost of the noisture. Such a proposal however appears

unlikely to protect the reeds from becom ng da According to the present
invention thed& | hak oherni prapesesdg, inorBek "gsbesPanaug oAppliceriione
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[err] day and said
sponge squeezed between the bag walls to expel most of

the moisture. Such a proposal however appears unlikely

to protect the reeds from becoming damp.

According to the present invention there is provided a
pipé bag, for bagpipes, made of a flexible composj.te
material which is air-impermeable and has a moisture
vapour transmission rate exceeding 1000 gms/m2 day the
- material comprising at least two layers, one layer being
a continuous h.yd'rophilic layer and a second layer

external of said one layer being a supporting layer.

The present invention .also provides a pipe bag, for \J
bagpipes, made of a flexible_ composite e_tir-ir_npermeable
material comprising a plurality of layers, one layer
being a hydrophobic layer, another layer being a
continuous hydrophilic layer and a further layer of a -
textile material, each 1ayér having a moisture vapour
transmission rate exceeding 1000 gms/m2 day and said
textile layer being external to the other two -said

layers.



textile layer being external to the other two said | ayers. - 3 - The
term "hydrophilic layer" as wused. herein is restricted to continuous

| ayers, including closed cell foanmed |ayers. These | ayers do not all ow
the fl ow of gases or |iquids through operL ppre ¢channels in the material but
do trapgfer substantial anounts of water through the |ayer by absorbing

wat er on one side of the |layer where the water vapour concentration is

hi gh, and desorbing or evaporating it on the opposite side of the |ayer

where the wat erm@poqeﬁpnceﬁg.a@bbaugg I oy\gyéyt!lr oobi gageds Usefeigreis

means that water will not spread on the material and wick into its porous
structure. A drpggefivpéar ud agefitfiublie luyewne, oineloddnlgy tlosedheeld
| ayer will remain in the formof a nearly spherical bead with an advanci ng

wat er contact afighfiedd1e¥et’s. t haThes® Uageess.do nowt alleapcrhe wilow of
evaporates or desorbs fromthe adjacent hydrophilic layer is free to flow

or diffuse as aggsest hooughigquidporehrough topen Iporeprchronelaydm (the

the exterior environnent. Moisture vapour transm ssion rates refer to

val ues material but do transfer substantial amounts of water
through the layer by absorbing water on one side of the
layer vwhere the water vapour concentration is high, and
desorbing or evaporating it on the opposite side of the

layer where the water vapour concentration is low.

Hydrophobic, as used here, means that water will not
spread on the material and wick into 1its porous
structure. A drop of water placed on the surface of a
highly hydrophobic layer will remain in the form of a
nearly spherical bead with an advancing water contact
angle greater than 90 degrees. Water vapour which
evaporates or desorbs from the adjacent hydrophilic
layer is free to flow or diffuse as a gas through the
pores of the hydrophobic 1layer to the’ exterior.

environment.

Moisture vapour transmission rates refer to ﬁalues
measured using a modified version of test method
ASTM-E96-B 66B in which the air gap between the surface
of the water and the material to be tested is eliminated

by inverting the cup to bring the water directly into



nmeasured using a nodified version of test method ASTM E96-B 66B in which
the air gap between the surface of the water and the nmaterial to,be tested
is elimnated by inverting the cup to bring the water directly into -/’-4-

contact with the surface of the test nmaletial. This nodified test method’
is illustrated and described in full in U S. Patent No. 4,194,041, Oled
enbodi nent of the invention will now be particularly described by way of

I ith f h [ d i ' i ch: - Fi
T ahous a shapeREBFECOERR { AR LTEFERT RO Sh cEle: GHAN “RBFeR3ATing (FiiBag.
t he shaped pige

Figure 2 i's asenherehourane, Methed H3E Rarhelilibed P el dRntREEef ot

edges of the ?ﬂﬁoﬂ‘t gat %rait@ntap%.f gt tl'bggoﬂlqck receivers, and Figure 3
0

is a sectional View tnhrough a par f t’hé Bag-,” a stock receiver fitted
thereto, and a stock received therein. The conposite material, from which
t he shaped piece 10 is cut, is perneable to noisture vapour but not to air.

Preferred matgheaehbdddadtitCdPoché NiBbhtE6n RN nov be particularly
described by way of example _. with reference to the

accompanying drawings, in which:-

Figure 1 shows a shaﬁed plece of flexible composite
material for forming the bag, the shaped piece having

been cut by use of a template of the same shape;

Figure 2 1is a side view of the pipe bag formed by
folding and sealing cut edges of the composite material

and fitting stock receivers, and

Figure 3 is a sectional view through a part of the bag,
a stock receiver fitted thereto, and a stock received .

therein. _ ‘ . \U

The composite material, from which the shaped piece 10
is cut, is permeable to moisture wvapour but not to air.
Preferred matérials are described_ in British Patent
Specification No. 2,024,100. In particular the
composite material comprises a hydrophobic layer, such

as microporous expanded polytetrafluoroethylene



Speci fication No. . 2,024, 100. In particular the conposite

mat erial conprises a hydrophobic l,ayer, such as m Ccr opor.ous. expanded
pol yt etr af | uor oet hyl ene (P.T.F.E.) which has been coated with a
hydrophilic |ayer. Two commercially avai | abke_hydrophilic materials have
been faund that embody the requisite properfies for this invention. One
Is . an organic polymer wth a hydrophilic backbone sold under the
trademark Hypol by WR G ace & Co. Hypol is a reactive prepolynmer that

can be crossligpkedy ) W@hﬁ&hhaﬂg/orbe 'tEBH?EH'Oﬂﬂﬁha?%yl rméépﬂ%f&@g

bl ocked carbanate am nes.” Hypol has a backbone of pol yoxye

whi ch end with yghidene d||socyanate gr oups. The structure is essentially
a polyether-polyu thane with a maxi num of three reactive isocyanate (NCO
groups per nolecul e. The second hydrophilic material is a

fluorocarbon with hydrophilic side groups sold under the trademark

Nafion by E |.gwBontcomméecial@fouagailé&bleCoh gdrophil&élOﬁatetialsa-have
per fl uorosul fonic acid product. It is described as a copol ynmer of

‘tetrafl uoroet hybeea diohmi nthdtreembody 8he requisite properties for this
per fl uoro-3, 6-di oxa-4net hyl - 7-octensul foni ¢ acid. Because of the great

chemi cal differénventiionhese One 1is an. organic polymer with a
hydrophilic backbone sold under the trademark Hypol by
W.R. Grace & Co. Hypol 18 a reactive prepolymer that
can be crosslinked by water and/or multifunctional
amines, including blocked carbamate amines. Hypol has a
backbone of polyoxyethylene units which end with toluene
diisocyanate groups. The structure is essentially a
polyether-polyurethane with a maximum of three reactive
isocyaﬁate (NCO) groups per molecule. The second
hydrophilic material is -a fluorocarbon with hydrophilic
side groups - sold wunder the trademark Nafion by
E.I.duPont de  Nemours & Co. Nafion is a
‘perfluorosulfonic acid product. It is described as a

copolymer of tetrafluorocethylene and a monomer such as

perfluoro-3,6-dioxa-4methyl~-7-octensulfonic acid.

Because of the great chemical difference of thesé
hydrophilic polﬁmers, it 1is Dbelieved there are
additional suitable hydrophilic materials that could be
useful. |



hydr ophi lic pol ymers, it is believed t here ar e.addi ti onal
sui tabl e hydrophilic materials that coul,d be useful. -6- This two | ayer

conposite can be bonded to a textile layer, for exanple a woven nyl on /
fabric. The two | ayer conposite can be 4 drimated to the woven fabric hy

gravure printing a dot pattern of adhesive on to the hydrophobic sid&wof
the lam nate, pressing the woven fabric to the hydrophobic side through a
pair of nipped rollers, _and then curing the adhesive. The two | ayer
.conposite is Teie| ftwe dayernpeempasisevcean pha berded atonagi kpkrile

nmoi sture vapour transm ssion rate of 2 .at |east 1000 .[err] day and the
supporting Iat%)’eﬁu.s OF MR of MOFER tWﬁ°%#§gﬁli§'vai%ﬁr¥f’Pa a%i on
e M e et e1Se) ek, B ShmiZhEhe RS TSN S KA Uy
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mout hpi eoe.  mEhiABbES! Cadde’ o ORY 12habliteS  Pekathg" HE Y 'S
fabric to the_ hydrophobic side through a pair of nipped
rollers, and then curing the adhesive. The two layer
composite 1is 1itself an air impermeable waterproof
material having a moisture vapour transmission rate .of
at least 1000 gms/m2 day and the supporting layer must
also have at least this moisture vapoui- transmission

rate, but need not itself be air or water impermeable.

The three layer composite material 10 thus produced is
cut to the shape illustrated in Figure 1 in order to be
formed into a pipe bag. Three holes 11 are formed to
correspond to the positions of the drones and a fourth
hole 12 for the mouthpiece. A fifch hole 13 is formed |
for the chanter when the shape is folded double albng o
its axis of symmetry and sewn into the basic shapé
illustrated in Figure 2, with the woven nylon fabric
supportiﬁg layer facing inward. After sewing up the
bag, the seams are sealed in order to make them airtight
using a heat sealable tape which is coated with a
suit:able. thermoplastic resin adhesive on one side. The

tape is pressed on to the seams immediately after the



Its axis of symetry, and sewn into the basic shape illustrated in Figure 2,
mth the woven nylon fabric supporting |ayer facing inward. -After sew ng
up the bag, the seans are sealed in order to nake themairtight using a
heat seal abl e tape which is coated with g guit abl e thernoplastic resin
adhesiye on one side. The tape is pressed on to the seans inmmediately after
t he "7 adhesive has been nelted using a streamof heated air. The pipe
bag is then turned inside-out through the chanter hole 13, to place the

woven nylon fabidie#fivé hRagUbskee melt@d Usiaf V@l Scidad’ 6£bhadeddontie.t he
pi pe bag at the holes 11,12 corresponding to the drone and nout hpi ece

positions as ilfnstrgipé iBagi A € thenhaumie vdmside-outhi chricughst ables
are connected are preferably f or med by attachi ng noul ded t ubul ar
conponent s chéhter ho2¥amy,e to placé the wovaat arglom fabric on the

poly(vinylchloride) on to the appropriately positioned apertures.
Al ternatively, élesidéeci vers can be forned from extensions of the conposite
material. Figure 3 illustrates a stock receiver 14 bonded over a hole 11 or
12 in the flexible conposite material 10.
Stock receivers 14 are bonded onto the pipe bag at the
holes 11,12 corresponding to the drone and mouthpiece"

positions as illustrated in figure 2.

The receivers into which the stocks are connected are
preferably formed by attaching moulded tubular
components for example of elastomgric
poly(vinylchloridé) on to the appropriately positioned
apertures. Alternatively, the receivers can be formed

from extensions of the composite material.

Figure 3 illustrates a stock receiver 14 bonded over a
hole 11 or 12 in‘ the flexible composite material 10.
This drawing also shows the material to comprise the
woven nylon fabric 16 aﬁd the flexible two layer
laminate 17. The Figure further shows a stock 15 held
in place in the stock receiver 14 by means of a ring l4a
integral with receiver 14 engaging in an annular recess

15a in the stock 15.

The drone and mouthpiece stocks are fitted into the



This drawi ng al so shows the material to conprise the woven nylon fabric 16 "
and the flexible tw |layer |amnate 17. ,The,Figure further shows,a stock 15 -
held in place in the stock receiver 14 by neans of a ring 14a integrabfmﬁth
receiver 14 engaging in an annul ar recess815a in the stock 15. The dréne
and nout hpi ece stocks are fitted into the el astoneric R
poly(vinylchloride) stock receivers 14 in the nmanner indicated in
Figure 3, and additional elasticated bands are preferably placed around the
necks of the elasromerdrvepelyfvinylehloridednt ssogks. revrivensnt bé simck

I's bound into the remaining hole 13 _using tging-in henp. When the dranes,
nmout hpi ece anBhehamaaneryyclndieateder dag iFkgPTae dppr aRd araddiwiqnal ( he

conpl eted instrunent can be pJayed by a_piper in_the nornal ner. The
o1y Tunct | onebASEREaFBYe Rare0 AHe: FTEEPFADLE RRBFEAnRRMIA | Lhe GieqkA ove

th hani cal tacti | ti f t h f | exi.bl
compost {6 i B ne “Sengk FEAFIYESS 5o censie ALRTHnE | grelfons THE

i nd d I f ddi ti |, fabrig_| L ded I
ot bonded 1 SGBERERF o EociH ropied) dne itie Regétatog, Bate i fagen: -
I nvention is tying-in hemp.

When the drones, mouthpiece and chanter have been
inserted into the appropriate stocks, the completed

instrument can be played by a piper in the normal manner.

The only function of the woven nylon fabric in the ahpve-
example is to improve the mechanical and tactile
properties of the flexible two 1layer composite
material. The flexible composite material functions
independently of any additional fabric layers, provided
that the layers are not bonded together by a continuous
layer of adhesive, so that the present invention is
neither limited to any particular fabric, nor to only v

one layer of fabric.

It will be appreciated by anyone skilled in the art of
manufacturing articles from synthetic components that it
is possible to use a range of methods to form bonds, and
that the seams of the bag in the present invention could
be formed, for example, by welding the two parts

together.



neither limted to any particular fabric, nor to only one | ayer of fabric.
1t will be appreciated by anyone gkilled in the art of manufacturing
articles, fromsynthetic conponents that it is possible to use a range of
met hods to form bonds, and that the seanms_o§ Lhe bag in the present

i nventien could be fornmed, for exanple, by welding the two parts together.
- 9 - The exanple illustrates two nethods of attaching stocks to a pipe
bag, various conbinations of these two nmethods are possible, and the nethod

of attachnent ofrha! QhkdnpFe NP1 1hbethede! tvd aneréds "BEN@Etaching % €ocks
el astoneric noul ded conponents are used as stock receivers a variety of

material s can beouwepipdithbags G8LIBHEY combIAREioABPOTEthedeS W methods
restricted to that illustrated in Fi.gure 3. The preferred materials for use

in the present arécios¥ible, t ndeches wWettsd | 6f BatthehmPatedf stocks is
Speci fication 2,024, 100. However, fromthe foregoing discussion it wll

be appreci ated nbxt Dihittedomrosthesenttwo amettwdsie usWhere tdlkagrameric

i nvention provided that:- (1) they conprise at |east one continuous

hydr ophilic moulded components are used as stock receivers a variety
of materials can be used, and the geometry of said
components is not restricted to that 1llustrated in

Figure 3.

The preferred materials for use in the present invention
are those disclosed in British Patent Specification
2,024,100. However, from the foregoing discussiou_ it
will be appreciated that other composite materials can
be used in the present invention provided that:-

(1) they comprise at least one continuous hydrophilic
- layer which readily permits the tranémission of water
vapour, and |

(2) all additional 1layers readily permit the

transmission of water wvapour.

Pipe bags constructed according to the pfesent invention
can overcome many, and possibly all, of the
disadvantages of conventional, animal hide pipe bags.
Firstly, the moisture level inside a bag is regulated as
a result of the nature of the composite material. A

high moisture level inside the bag gives rise to a



| ayer which readily permts the transm ssion of water vapour, and (2)

al | addi ti onal .l ayers readily permt the transm ssion of water
vapour. Pipe bags constructed according tﬂ)the present invention can- 4
overcone  nmany, and  possi bl al I, of t he di sadvantages of &
conventional, animal hide pipe bags. Firstly, the noisture level insisé a
bag is regulated as a result of the nature of the conposite material. A
hi gh noi stur I i nsi g gi) .se - QoI spure
concentrati on%"%%\a({'?ieent @%b\%ﬁp&%ﬁ%ﬁl@@ul tgﬁﬁlir?rd[rangbgfﬁof II’;SI;g GPe t?ﬁﬁough
t he hydrophi | i D d_ukLi el h ' n‘m;j%

material, in lz'i:%a(ll)"ut war d di xrng%H:g?E tﬁiﬂl{@gﬁl&%rg‘g’aﬁbh&'glﬁﬁe pI éclﬁ’ aﬁgdtone

of the bagpi pgqaq,gwlpgpggagaggrkaa %:Qﬁ?’é naoﬁg§§iea- mace%%ﬁf;d'y ahne

preferred conposite nm e I nherently supple and airtight” and so

require no Mipkie@arACedireck®bn.t he TRUEPOSRSUTEE WAk Cthe bitehS and
possible to launder the bags. Thirdly, in certain enbodi nents of

the. inventiorohee bECOFRS' Bappiptls Mdyl Opet cdleangaerduringulaarptaypagents
as receivers for the stocks facilitates rapid -assenbly of the whol e”
session. Secondly, the preferred composite materials

are inherently supple and airtight and so t;equire no
maintenance. For the purposeé of hygiene;, it 1is
possible to launder the bags. Thirdly, in certain
embodiments of the invention the incorporation of o
moulded, elastomeric tubular components as receivers. for
the stocks facilitates rapid assembly of the wh_ole
instrument; "with no need to bind thé stocks in.
Fourthly, a bag' according to the in\fention has a much
1onger potential life expectancy than a skin bag, and

does not need to be 'run-in' or matured.’



isnstrunment,- with no need to bind the stocks in. Fourthly, a bag according
1o the invention has a nuch |onger potential |ife—expectancy than a skin
bag, and. does not need to be 'run-in' or matured. CLAIMS 1. A pipe bag,
for bagpi pes, made of a flexible conposite yatef | jﬂ!mnmnﬂwlﬂmm(

ai r-i merneabl e and has a noisture vapour  tran | ceedi ng
1000 [err] day the mterial conprising at l|east two ray%r§, one

| ayer being a continuous hydrophilic |ayer and a second | ayer external of
sai d one | ayer being a supporting |ayer. CLAIMSi pe bag according to claim
1, wherein the second layer is a hydrophobic Tayer. 3. A pipe bag according
toclaim1 or claim2, wherein the hydrophilic layer is forned as a coating
on t he hydrophobic |layer. 4. A pipe bag according to claim2 or claim3,
wherein the hydilephdbi pip®yerbag, ni feppobagpipes,F. made AHi e bElexible
according to any preceding claim_wherein the hégrophilic | ayer is a

reactive prepol gamposhse ceaterial oshighedspyainrirpermeablayiand ubasi onal

am nes, including bl ocked carbamate aninei or, a fluorocarbon
moisture _vapour transmission rate exceeding 1000

gms/m2 day the material comprising at least two
layers, one layer being a continuous hydrophilic layer
and a second layer external of said one layer being a

supporting layer.

2. A pipe bag according to claim 1, wherein the second
layer is a hydrophobic layer. | | |
3. A pipe bag according to claim 1 or claim 2, wherein
the hydrophilic layer is formed as a coating on the
- hydrophobic layer.
4. A pipe bag according to claim 2 or claim 3, wherein
/ the hydrophobic layer is microporous P.T.F.E.

5. A pipe bag acéording to any preceding claim, wherein
the hydrophilic layer is a reactive prepolymer that caﬁ
be crosslinked by water and/or multifunctional amines,
including blocked carbamate amines or a fluorocarbon

with hydrophilic side groups.



wi th hydrophilic _side groups. - 12 - 6. A pipe bag, for bagpi pes, nade:
of a flexible conposite air-inperneable Jymterial . conprising a . .
plurality Of”"ﬂﬂﬂuﬂlm:"ﬁ umr:r bei ng a hydrophobi c | ayer, another |ayer
being a cont /MM 5 ¢ layer and &2further layer of a textilel
material, each | ayér "havifg a noisture vapour transmssion rate%&

exceeding 1000 [err] day and said textile |layer being external to the other.

two said layers. 7. A pipe bag substantially as herein described wth
reference to Bhe éccd?&myihggdr adPrg. bag pesngder epf t e Filexibie i s

ir i th f th ' | ai
'n accordancecvgmtposi% Oneair-tim%e%%%%qleng Cmg;:g%ial comprising a

plurality of 1layers, one layer being a hydrophobic

layer, another layer being a continuous hydrophilic
layer and a further layer of a textile materi_al, each
layer having a moisture <vapour transmission ' rate
exceeding 1000 gms/mz day and said textile layer being

external to the other two said layers.

7. A pipe bag substantially as herein described with

reference to the accompanying drawing.

8. Bagpipes wherein the pipe bag is in accordance with

any one of the preceding claims.




