- 1- SPECIFICATION HEADGEAR AND ITS MANUFACTURING METHOD TECHNICAL FIELD

The present invention relates to a headgear which is used for securing a respiratory mask, to the head
of a user, which is used in a CPAP (Continuous Positive Airway Pressure) therapy suitable for the
treatment of sleep itapnea syndrome, or an NIPPV (Nasal Intermittent Positive Pressure Ventilation)
therapy suitable for treatment of ventilatory insufféc&r&y&%%&ke and a manufacturing method for
the headgear. 15BACKGROUND ART Continuous Positive Airway Pressure (CPAP) is one of the
most effective treatments for sleep apnea syndrome. This treatment utilizes respiratory equipment
providing a positive pressure gasipaberange. o 400 $0120002a fru20the nastilsor the nostrils and
the mouth, or the face of a user during sleep. Further, Nasal Intermittent Positive Pressure Ventilation
(NIPPV) is one of the most effective treatments for ventilatory insufficiency, utilizing respiratory
equipment providingrai lhteritterE25hositive pressure gas in the range of 400 to 2400 Pa in the
nostrils of a user. As respiratogs gaed imtheseitbarapies, tbere-aresnasad taasks providing @

positive pressure 988 fy&t ! o§t£i§1%ql%r C%I‘G_@@lé[@i Pé”c%iﬁ %Qé!ﬁs: providing tlﬂ%gg pasitive pressure

gas holding the nostrils and the mouth, and total face masks providing the positive pressure gas over
the entire face.  FHese rébpirdtony niaRkS aré sechfd'fo theRead oA fis€rby histags: psition
connected to a heagkmennt-ef, a Sbheadgearvoebintheqroximity-aftheropistoerainiaeof the head of

theuser(i@5285099§%%7g§ghr0me, or an NIPPV (Nasal Intermittent Positive

Pressure Ventilation) therapy suitable for treatment of

ventilatory insufficiency and the like and a

manufacturing method for the headgesar.

15 BACKGROUND ART

Continuous Pesitive Airway Pressure (CPAP) is one of
The most effective treatments for sleep apnea syndrome.
This treatment utilizes respiratery egquipment providing a
positive pressure gas in the range of 400 to 2000 Fa in

20 the nostrils, or the nostrils and the mouth, or the face
' of a user during sleep. Further, Nasal Intermittent
Pogitive Pressure Ventilation (NIPPV) is one of the most
effective treatments for ventilatory insufficiency,
utilizing respiratory equipment providing an intermittent
25 positive pressure gas in the range of 400 to 2400 Pa in
the nostrils cof a user.

As respiratery used in these therapies, there are
nasal masks providing a positive pressure gas in the
nostrils under pressure, full-face masks providing the

30 positive pressure gas holding the nostrils and the mouth,
and total face masks providing the positive pressurs gas
over the entire face.

These respiratory masks are secure to the head of a
user by a strap portion connected to a head mount of a

35 headgear worn in the proximity of the opistocranion of
the head of the user (JIS Z8500, ISC 7250:.

When performing treatment using the above stated



When performing treatment using the above stated - 2 - equipment, in order to provide a continuous
positive pressure gas to the nostrils and the like of a user generally, the respiratory mask is comprised
of an elbow connecting a hose guiding the positive pressire-gas for 5 respiration, a frame connecting
with the elbow to hold a mask cushion in a specified position, and a hollow mask cushion which is

closely attached todhe face ot a user..3ueh-arespitalonymagk is,closelyAttached:to the face of a user
by the tension of the stretchable strap portion 100f the headgear. (for e?mplg, see Patent Document
[

1, Patent DocumeftZ S BaBAt DotuhiEnt 2y > T Héw &5e8pirdtory mask is normally
installed, it is knowpshatrdisplacentent of the nrsknshiohkodcrs duptd sariond causesivhile

wearing. 15Because,of{bat measurgshave heentaken avhieh pravent or seducethe-displacement
corresponding to the respective causes, For example, to this end,b? %?h e;)ws'iis provided hetween the
h S

frame portion and the¥8¢é Lonfdet portortBEthe HHASK EasHioN tin r&Spirator gsks
described in PatentnBskumest 1@and: Raters Bocufnent 2otogrevent arinfluente bictiemmakk cushion

from the displacement gf; the framerportion which gceurs hyrcontaet with bed clothing. Fusther, in a
respiratory mask described in Patent Dogument 4,a flexiple nhateriaIJs %%% ed forté?e vgall around the
connection portion D fHe Fodifiv® préssiie JA3HppR Fose i ardar i6 retfiice the displad&ment of the

frame portion caused whenmsitis pullethby thapositives pregstire gas sopplylsosetcanineried 16the

frame. 30$ych a digplacgment cayses the suprliedpositivespressure-gas o leaksfremthe boundary
between the mask cushion and the face, giving discomfort, irritation to tgﬁ ocular region, and chills and
t

the like to the user ttie 15 gasIERRE Hnd defaiiting on'the 2358 T datment is 350bliged to be
discontinued. The gas leakage from thwn Afaskicushiorsipistehaconveatisnaltechaslody Yemarkably

takes place in the rogtef.naseregion,inasal alae region andplacement of the mask
cushion occurs due to various causes while wearing.

15 Because of that, measures have been taken which prevent
or reduce the displacement corresponding to the
respective causes. For example, to this end, a bellows is
provided between the frame portion and the face contact
portion of the mask cushicn, in the nasal respiratory

20 masks described in Patent Document 1 and Patent Document
2 to prevent an influence on the mask cushion from the
displacement of the frame portion which cccurs by contact
with bed clothing. Further, in a respiratcry mask
described in Patent Document 4, a flexible material is

25 used for the wall around the connectiocon portion of the
positive pressure gas supply hose in order to reduce the
displacement of the frame portion caused when it is
pulled by the positive pressure gas supply hose connected
to the frame.

30 Such a displacement causes the supplied positive
pressure gas to leak, from the boundary between the mask
cushion and the face, giving discomfort, ilrritation to
the ocular region, and chills and the like to the user
dus to gas leaks, and depending én the case treatment is

35 obliged to ke discontinued. The gas leakage from the mask
cushion in such conventional technology remarkably takes

place in the root of nose region, nasal alas region and



- 3 - the like. For preventing such gas leaks, there is but one method which further strongly tightens the
belt for securing a respiratory mask regardless of the location ofthe leak, but it is indicated that when
wearing all night 5long for a long period of time during slegp-and the like, it is possible that a
respiratory mask can harm the face - of a user. [Patent Document 1] Japanese Patent Kokai No.

11-000397 [Patent Dacument 2] Ramphlet, of Infernatigagl Rublication 10Ng, WO Q1/087893 Patent
Document 3] Pamphlet of International Publication No. WO 98/04310 [Patent Document 4] Pamphlet

of International Publicafi6H NE! W0 §6/1 7833 155 B Y SURE BETHE RVENFION PROBLEMS TO
BE SOLVED BY THEdNYENTION esrHowevery imasy one o thé aforementipaed tectinalogies, the

wearing of the headgear-is npcessary {0 20segure: theespiratory mask, Hergrinorder to gdapt the
headgear to the head of a user, if the material used in the headgear stretches easily, when it is

pressurized the head§8ar Sfe@he8tGo Rch? thé resphafory Mhasie riSeS 6B, 4R¢ crdbtes 1édkage of
the positive pressutec25gas Faattiet sif aruserdying slowrettonsy hisserkheradsodyz the mieenliers=forming
the headgear are sfretched hy,the weight of the respiratory mask, and hence, the respiratory mask is

displaced, thus creatingﬁthe leakage of the Pos_itive pressure gas. o _
[Patent Document 1] Japanese Patent Kokal No. 11-0003%27

[Patent Document Z) Pamphlet of Internaticnal Publication
10 No. WO 01/087893

[Patent Document 3] Pamphlet of International Publication

No. WO $8/04310

[Patent Document 4] Pamphlet of International Publication

No. WO 96/17643

[
wn

DISCLOSURE OF THE INVENTION
PRCEBLEMSE TO BE SOLVED BY THE INVENTION

However, in any one of the aforementioned
technologies, the wearing of the headgear is necessary to

20 secure the respiratory mask. Here, in crder to adapt the
headgear to the head of a user, 1f the material used in
the headgear stretches easily, when it 1s pressurized,
the headgear stretches foo much, the respiratory mask
rises up, and creates leakage of the pcsitive pressure

25 gas. Further, if a user lying down turns his or her body,
the members forming the headgear are stretched by the
weight of the respiratory mask, and hence, the
respiratory mask is displaced, thus creating the leakage
of the positive pressure gas.

30 Bowever, if using a material which 1s difficult to
stretch for the headgear, adjustability to the shape of
the head of & user becomes poor, and 1t contacts with the
head only in the peripheral edges of sach surface of the
headgear. Therefore, there are the problems where the

35 head becomes locally compressed, and when a respiratory
mask iz worn for a long period of time, pain occurs.

Further, if the surface of a portion of the headgear



30However, if using a material which is difficult to stretch for the headgear, adjustability to the shape of
the head of a user becomes poor, and it contacts with the head only in the peripheral edges of each
surface of the headgear. Therefore, there are the problerds where the 35head becomes locally
compressed, and when a respiratory mask is worn for a long period of time, pain occurs. Further, if the

surface of a portion oLie tigadaeat .4 neises U galshing.on epllencand gihet hohelathing, the

displacement of headgear and accordingly the respiratory mask may occur. Namely, the
_ problems remainingtinr8<siPed BERFE thé Bfifig BF i praRenfarpiicatiBA Bhd e resolved by the
present invention are $@ satisfy hptmthereguiremnents of the prevention of leakage of the positive

pressure gas arising In thaJigaglgear. and alieyiation of the compressian.sensationuzthe- headgear. 10
MEANS TO SOLVE THE PROBLEMS According to the presént invention, there_ is provided a '

headgear for securirg &1€spifatbRFmBER I6 Ath&RPof& BSel WitEin thet8spifatony Aaskicontacts a
15face of the user tsupply aepasitivevpressure gas faraespitatooiytotheusensthe headgear

comprising: a hea%@%g@%@g{ggng\@i%'g %&é’é‘%‘?ﬁc%ﬂh%@CﬁiQE@a‘?jéh‘éﬁs%ea%éﬁ%

connecting to the head mounted portion, said head mounted portion having at least one closed
20curved belt, saidFdGSEd-EGm/ed beftthaiing t@ebﬁ%tﬁé%%%ﬁ@ﬁuﬁ&%rﬁ]a%?eva%? oneofthe

junctions provides the=closeg cervetdeltwith atnonplavarstaucisrecadsgptable to a shape of the head
of the uset,.,

MEANS TC SOLVE THE PROBLEMS
According to the present invention, there is

provided a headgear for securing a resplratory mask Lo a
head of a user, wherein the respiratory mask contacts a

15 face of the user to supply a positive pressure gas for
respiration to the user, the headgear comprising: a head
mounted portion which is mounted on the occipital of the
user, and a strap connecting to the head mounted portion,
said head mounted portion having at least one clcsed

20 curved belt, said closed curved belt having thereon at
least one junction, at least cne of the junctions
provides the clesed curved belt with a nonplanar
structure adaptable to a shape of the head of ths user.

According to another aspect of the present

25 invention, there is provided a method of manufacturing a
headgear mentioned above comprising: cutting off step to
cut off a member forming & closed curved belt portiocn
from 2 planar material, and connecting step to connect at
least one pair of a first cut end and a second cut end in

30 the cut cut member to form at least one junction,
wherein, in said cutting off step, a series ¢f members
forming the cleosed curved belt porticn are cut off from
the planar material; at least one place of the portion of
the series of members correspcending to the closed curved

35 belt portion is cut off along a first cutting line, and
is further cut off along a second cutting line which 1is

in the proximity of the first cutting line and is not



According to another aspect of the present 25invention, there is provided a method of manufacturing a
headgear mentioned above comprising: cutting off step to cut off a member forming a closed curved
belt portion from a planar. material, and connecting step t@ cennect at least one pair of a first cut end
and a second cut end in 30the cut out member to form at least one junction, wherein, in said cutting off

step, a series of mtgﬁrglgg&s{llf)e()ri[rg%iﬂ%@eagas%% cury, ngaqjhp&%rlt_jg@ e.cut ogﬂ‘%g t%%gjﬁr;%; material; at

least one place of the portic e series of members corresponding to the closed curved 35 belt
portion is cut off alérig& firstcuftiighlire ighdis fﬂjﬁﬁértc&rtﬁ‘f Bfony & secdndPEutting IRt WRRA is in
the proximity of thesfirsbeuiting tine:and isnot el parallehwith<anstdees oetinterseetithe first cutting
ine, to form sald atggst.one.pai ol fits ut 60d and second ol end., ar. sacp afJbe members forming

said closed curved Belt portions having said at least one pair 5of first cut end and second cut end is
individually Tut off fFEmickieSér ke plahat PRatefigRRd Frerecie heat motinfétPgortiontts the
portion of the headgear thabis secired tanthe: petiphery of she opistecranion of the head of a user by
the tension of the 1OStrapH|gl%re11el){:ﬁhe hlg%gcpfﬁgglgggéis Ig,%%%getv%e%%e %ﬁ@% m)%urg%d portion

and the respiratory mask, and When Both the head mount portion and the mask are pressed against

the head of the userby thEa6KKsi6H of e stkSp Shey aPe seBuredRtoRRE HEHRIOT the Uses.

15Consequently, thepssteapet-theiheadgeariof the present nvestienis seauwed:at dtscane endie the

nead moupied portion, 404 cane secued atdhe oher.and toJbe resiaiony fask. he-headgear of
van :

the present invention for'securing a 20respiratory mask has advantage at even the headLgear using
a clothing fabric whiGRid difielk 6! sireichiGah prsvehbtherleakage bP e Positive préssiietyas
because it possessgs@nstereoseopit structiureiwhichadapts taithehshapss af thesheacebadiser, and
that a good wearing feel

inst the head of the user by the tension of the strap,
they are secured to the head of the user,.
15 Consequently, the strap of the headgear of the

present invention is secursd at its one end tc the head
mounted portion, and can be secured at the other end to
the respiratory mask.
The headgear cf the present invention for securing a
20 respiratory mask has advantages, that even the headgear
using a clothing fabric which is difficult to stretch can
prevent the leakage of the positive pressure gas because
it possesses a stereoscoplc structure which adapts to the
shape ¢f the head of a user, and that a good wearing feel
25 can be maintained.
Further, because the headgear of the present
invention for securing a respiratory mask possesses a
stereoscopic structure which adapts to the shape of the
head of a user, even when the headgear touches pillows or
30 other bed clothing, the headgear is hardly caught
thereby, and as a result, 1t is possible to prevent the
respliratory mask from moving.
According to the present invention, there is alsc

the advantage of cbtaining these effects at a low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows one example of the headgear of the present



25can be maintained. Further, because the headgear of the present jnvention for securing a
respiratory mask possesses a stereoscopic structure which adapts to the shape of the head of a user,
even when the headgear touches pillows or 30other bed €lothing, the headgear is hardly caught
thereby, and as a result, it is possible to prevent the respiratory mask from moving. According to

the present invention.thete Isalse the adyantage of pbtaining these effects at a low cost. 25 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 shaows one example of the hea_Fd %ar of theé:)resent -6-

“invention before stitcfiing “FIe3 D'EhGE ofBERANTDIS of ThE he58GE475F thé préSertiftiéntion before

stitching. FIG. 3 showss=oriel exarnplécofethethigattgeag of the present invention before stitching. FIG. 4

shows the headgegref the presgnt ipyention.wara byra uger G gschematically shaws-gxamples of
the head mounted portion and strap in the head%ear of the present 10invention. FIG. 6 schematically

illustrates the numBErEFStraps Attt e atfachmient i¥ositions in the headgear of the present invention.
FIG. 7 schematicaljiiHlusttates tie helhdgearcbtherl Spresént inventiortiniwhieh mnotherannular

structure is by a user.

FIG. 5 schematically shows examples of the head mounted
pertion and strap in the headgear of the present

10 invention.
FIG. 6 schematically illustrates the number of straps and
the attachment positions in the headgear of the present
invantion.
FIG. 7 schematically illustrates the headgear of the

15 present invention in which ancother annular structure is
added to the head mounted portion.
FIG. 8 compares the characteristics of head shapes of
Western and Japanese persons.
FIG. § shows an example of the headgear o¢f the present

20 invention suited for the head shape of a Japanese person.
FIG. 10 1s & perspective view of an example of the
headgear of the present invention.
FIG. 11 is a front view of one examplie of the headgear of
the present invention.

25 FIG. 12 1is a back view of an example of the headgsar of
the present invention.
FIG. 13 is & right side view c¢f an example o the
headgear of the present invention. ‘
FIG. 14 is a plan view of an example of the headgear of

30 the present invention.
FIG. 15 is a bottom view of an example cof the headgear of
the present invention.
FIG. 16 is an explanatory view showing an example of the
headgear of the present invention in use.

35
BEST MODE TC CARRY QUT THE INVENTION

The headgear ¢f the present invention has a head



added to the head mounted portion. FIG. 8 compares the characteristics of head shapes of Western
and Japanese persons. FIG. 9 shows an example of the headgear of the present 20invention suited
for the head shape of a Japanese person. FIG. 10 is a-pérspective view of an example of the
headgear of the present invention. FIG. 11 is a front view of one example of the headgear of the

present invention. gakiG.. 1 | @%%VWQBGI%X%%@ ghthenheadigens of the gresentdayention.
FIG. 13 is a right side view of an exam le of the nea gear of the present invention. FIG. 14 is a

plan view of an ex@Mplefofthe Headge ?bF@g‘[h% ERtinvention. FIG. 15 is a bottom view of an
example of the headgear #f thepresent imeehtidn rFIGicl 6iscaiverplandtory view slsewing an example

ofthe headgear of e Bresen! inventiop g 5695 BEST, MODE.LO CARBY.OLIT THE INVENTION

The headgear of the present invention has a head mounted portlon which is worn on the

occipital of A user -aht% Sf4p RonHEER tﬁélrfet(ghe ﬁgftﬁg né&terialfor e figAdgear 6 the Present
invention, for exampie Syhiheticiresim falmcaamd the hke eanbesised] pustireseffectiofdhe present

invention is difficult to.qhtaimin an.ex % stretchable rpaterial. IF}prt@(aég@,QJgokgﬁggggﬁsary to
appropriately adjust the thickness and widt etc., of stretchable materials sych as poly{uret ane foam,
neoprene rubber, adiust the thickness and width, etc., of stretchab

materials such as polyurethane foam, neoprene rubber,

10 jerseys and make it difficult to stretch to some extent.
Specifically, among the head mounted portion and the
strap portion, 1T 1s desirable to produce at least the
strap portion by the material where the stretch when
pulled at 1.96 N is 0.05% to 20%, preferably 1% to 10%.

15 If using this kind of material, the leakage of the
pogitive pressure gas can e reduced, and, the
wearability of the mask improves. If a material whose
stretch when pulled at 1.9¢ N is larger than 20%, is
used, leakage of the positive pressure gas may occur, and

290 if a material whose stretch when pulled at 1.96 N is
smaller than 0.05% is used, the adjustability to the
shape of the head of a user is poor, and, when the
respiratory mask.-1is worn over a long period of time,
there is the possibility of causing pain.

25 Such & head meounted portion possesses at least one
belt defined by a closed curve. If only to achieve the
function of the headgear to secure a respiratory mask to
the head of a user via the strap portion, the head
mounted portion may be planar, but in fact, for the szke

30 of providing air permezbillity to prevent sweating and
weight savings and the like, 1t can use a closed curved
belt shape in which the center porticon is hollow. If one
is skilled in the art, it 1s possible to decide the width
of such a belt-like portion as needed, considering the

35 stretchability, thickness, wearing feel, weilght, cost and
the 1like of the belt-like portion. If the width is too

wide, generally, the weight and cost increase, and



10jerseys and make it difficult to stretch to some extent. Specifically, among the head mounted portion
and the strap portion, it is desirable to produce at least the strap portion by the material where the
stretch when pulled at 1.96 N is 0.05% to 20%, preferably 1% to 10%. 15If using this kind of material,
the leakage of the positive pressure gas can be reduced, and, the wearability of the mask improves. If

a material whose sgretchwhen pulled a d.96.Mds darger than.2Q%; is,used, Jeakage-ofthe pesitive
pressure gas may occur, and 20if a material whose stretch when pulled at 1.96 N is smaller than

0.05% is used, the AffiFstibifity 0 the Shapsof the FieRT? a7 Gt s poor: dt When the-fdpiratory
mask-is worn over aridng periodof figte, tHeresis the possibilifyf of tadsing pairt 258uch a head

mounted portion p%@%%%@?@&%ﬁ@@g@%i@egﬁy&&?Pé%@apé’{}é%- |EQH'Y&8@&B§§M@@ function
of the headgear to secure a res |ratgﬁr1¥fér%?sk to the head,of a user via the strap portion, the head

mounted portion may be'Plafar, HHE S tE saks SadF pTovitng air permeaBiiity to prevent
sweating and weighesasrgs-and the like; itcait ise a dlosededrvedbelt sirapeiinnwhichithe center

portion is hollow. If:.ane i skilleg-ja the ag, itis possibleto decide the width of such akelt-like portion
as needed, considering the 35stretchability, thickness, wearing feel, weight, cost and the like of the
belt-like portion. If thé*width is too wide, generally, the weight and cost increase, and - 8 -

stretchability decreases. |Pthewiditdl is-toatndrrew fStheqiressureiotthe headdswonteneatedoin a

narrow regign and wearipg feeldeterigrates, 46 isrecessary, performing gptimization:experimentation
can determine a specific numerical value. Ad,ditionallj\é, it is_not necessary for the width of,@f belt-like

portion to be the sdtfe IEF the-entire SrcamfRsice vt the Rosedfdiivs, 1t +5 possible

to make the shapes circular, elliptical or polygonal such
as isosceles triangular and rectangular such as regular
polygonal, equilateral triangular or sguares or analogous

15 shapes. Specifically, it is preferable that the shape of
the closed curved belt 1s generally circular, elliptical,
or regular polygonal, because the shape balance is good
and it 1s easy to adijust the center of the closed curved
belt to the opistocranion of the head of a user. Examples

20 of the head mounted portion and the strap are typically
shown in FIG. 5. In FIG. 5, (A) shows the shape 0of the
closed curved belt being generally elliptical, (B) shows
Lhe shape of the closed curved belt being generally
rectangular, (C) shows the shape of the closed curved

25 belt being generally regular pentagonal, and (D} shows
the shape of the closed curved belt being generally
regular triangular.

Such a closed curved belt possesses at least one

junction which provides a nonplanar structure to the

30 closed curved belt corresponding to the shape of the head
of a user. When such a Junction is provided, the end
parts of the member forming the closed curved belt
preferably do not overlap. This is because a step which
causes catching on pillows and other bed clothing is not

35 created.

This kind of junction can be produced by wvaricus

connection methods such as stitching, thermal adhering,



Provided that the function of the present invention 10is achieved, the shape of such.a closed curved
belt has no specific limitations, but for example, it is possible to make the shapes circular, elliptical or
polygonal such as isosceles triangular and rectangular séich as regular polygonal, equilateral triangular
or squares or analogous 15shapes. Specifically, it is preferable that the shape of the closed curved
belt is generally cireulargliptical seiregiiar palygong), hacatise the shape hatancedsgood and it is
easy to adjust the center of the closed curv It torhe opistocranion of the he user..Examples
200f the head mounted 56ﬁ%n (gér?dj the gtsfa%ggl;(;% ﬁ/%icgflyogrﬁw%l?r? }ﬁ G(.%g.e ﬁ‘fFl .Og l&%Ssi%o@s(thep
shape of the closef etibiEeibelt baingrgeiferaiiy elliptieal, EeshoviyerisHapelof the closed curved

belt being generallysectangular (&) shows thesshapeidfihe gloseshouryed 25belt being generally
regular pergagonah and (D sh(t)\ﬂ/s the shape of the closed ﬁJé\é%p gelt ?1‘:9[{19 %r;lera%yé regular

. on n The unct1on ro . . .
triangular. ©  Such @ ¢iosed curvetl belt possesses at least one Junﬁlon whic prgw es a nonplanar

structure to the 30€l88ed tuR@dIsEIEEorresPoridify B &eesiape drthe Headist :aser: WheR%Such a
junction is provided,theend parts of the member forming the closed curved belt preferably do not

overlap. This is because a,step_which causes catchi n_pillows and other bed clothing is
35created. This kind g%nc%%}en ggnjfaﬁéop?o ﬁgleﬁ%ﬁ \1/5%0%\58or$ﬁ§c%ﬁ)ncn%§th%%g]sau%% e?g? %titching,
thermal adhering, S8 @98 gs€ 6t alREsivE atfehtd of #56 tisé BT ABBLKIG0p MatsHatkAoihcased

Velcronl); but among-thed, peadycigeg yrstitahing isspreferedls fromtheiviewpoiat ot ching

manufacturability, \gggrsabzillgBEaggl_gsuéagilli%lacement, and as far as a clearance
gap is not created when the cut portions are stitched and
the object of the present invention can be attained,
other curved lines are also possible.

15 The number of the stitched portions contributing to
making such a nonplanar structure, can be either one or
plural. The greater the number of the stitched portions,
the more likely it is able to be adjusted to the shape of
the head ¢f a user, on the other hand, the labor in the

20 manufacturing process increases. Consegquently, two
stitched portions contributing to making a nonplanar
structure are typically provided. Further, if
significance is placed on manufacturability, it is
preferable that one stitched portion contributing to

25 making a nonplanar structure is provided.

Though, it is possible that the headgear of thes
present invention, other than the stitched portion which
provides the closed curved belt with a nonplanar
structure, for exzample, for the convenience of the

30 manufacturing process, further possesses a stitched
portion which dees not contribute to making the nonplanar
structure. For examplie, four stitched portions are
provided wherein, every cother two porticns are used to
make the nonplanar structure, and the other two portions

35 do not contribute to making the nonplanar structure. The
presence of four stitched portions is suitable for

manufacturing the headgear of a four strap structure



5Consequently, the junction produced by stitching is explained below, but the present invention is not
limited to this. The cut portion (including the first cut end and the second cut end in the present
invention) of such a closed 10curved belt, generally, is lidéar; but if the stitching does not cause
displacement, and as far as a clearance gap is not created when the cut portions are stitched and the
object of the preseptinvention can be-attainedothercuyed lines.are Also-pessiklg-25The number of
the stitched portions contributing to making such a nonplanar structyre, can be either, one or plural.
The greater the number o‘f]ﬁs?éjsgﬁf%ﬁea Lpjo ti C,l‘tl?eoﬁ%jrg ﬂké’lfﬁiv i é:ilﬂg 16 B8 de Jlﬁlﬁé&%g%he shape of
the head of a user,sorrthetether handhthedlabseintthé ROatdriufactusingipreseass intreases.
Consequently, tWO;f?Q@PQl@@B”%@Q@E@UQHQ to, makinga nonplanaystructure:ate typically
provided. Further, if significance is placed on manufacturability, it is preferable that one stitched portion
contributing’ to 25rfaking’'& n%ﬁf)ijangafr strutiis is providBe™ & Thotigh!'ft Ts posSsibiethat the °
headgear of the présgra immentiony stherthar Hve stitthed poriorewhicheprovidestthe closed Eurved
belt with a nonplanar, stiuciyre, for gxample, farthe Lonvenienseof the 39manufaciuring pracess,
further possesses a stitched portion whic doe% not cogtgbut,e té) mvgkin%the n,ongllana,(? ructure. For
example, four stitcRetFpGrtions ar8provided wherdin®8vER) otheF tiid Dorions are Used to-make the
nonplanar structureszazmdthe othértwiz poridbns 35de rvtzoatribute t6 hakidg tadorplamar structure.
The presenge of four.stifched.portions.is suitgble-for manufagtyeng the beadgear-ofa fowr strap

structure , \ i , , _
in ¥IG. 3), or is the angle defined by "the first cut

end" (for example, the end of the belt along the dashed
lines P and 8 in TIG. 3) and "the second cut end”™ {(for

example, the end of the belt along the dashed lines Q and

[}
w

R in FIG. 3}, which will be explained hereinafter in

connection with the manufacturing method of the headgsar

of the present inventiocn.

Provided that the strap portions in the headgear of

the present invention bring about the effect of the

20 present invention there are nc restrictions in the number
thereof, but there are gsnerally 1 to 5 straps. Here, in
order to explain examples of the attachment positions of
the strap portions to the hsad mounted portion and the
number therecf, examples of the structure of the head

25 mounted portion and the strap portion are typically shown
in FIG. 6. In FIG. 6, (A} shows one strap provided, (B]
shows two straps provided, (C) shows three straps
provided, (D) shows four straps provided, and (E) shows
five straps provided. Among these, it is preferable that

30 four straps are provided as is specifically shown in FIG.
& {D), because when the headgear is worn on the head of a
user, a superior balance can be obfained, and
manufacturing is also easy. Additionally, if there is one
strap as shown in FIG. & (A), the one end is secured to

35 the head mounted portion and, the other end extends

through a respiratory mask, and is connected to a portion

of the headgear via a connector and the like.



- 10 - which when worn has an especially superior balance. When the stitched portion providing the
nonplanar structure in the present invention is linear, it is possible to design the open angle to adapt to
the shape 5of the head of a user, but when a user has tHelshape of a Japanese person's head, it is
preferable that the sum of such open angles is 15 degrees or more. Here, the "open angle” is the
angle defined by "the firsteut line oy exaneplecthe-gasheddines R radsy ibIGo3H+and "the 10second
cut line" (for examgI%ét e %a heg Iingg Qhand I§e|n Frll%‘ 3)1‘1 oris the an%l definf[('iiI by "t@g fi{%t cut end”
(for example, the ehd of fie balt alfonthhLe dashed fies P'and S T RIG! §)e ol sécond it end"
(for example, the enfGItRe BELAIGTY thecdashed: e Qed-RIA FIG. 3% wisieh Will Betexplained
hereinafter in conngetieir withribe sanfagtringsnethesnfibg heagdgear efitheqresentimvention.
Provided t@t the str. D Speocgtlc&rlllg: @etge h%atdgcegr toll; éhecpresegt glventl%n .brlfg 'abﬂ% thﬁ effect of the

. : b »
20present invention TAere ars Ho restrctions in the numb%??here%ﬁvb% there dre generéﬁy T 5

straps. Here, in orderto BxpRiin BRamplds fthesattachment pesiions ofthé Beap portiens &sthe head

mounted portion arg: thespunbekthereaf, examplesetithe stricturs-ofihe head 25meunted:partion
and the strap portion are. %gitchI% show}g inEFIQ. 6.1n FgB. 6..(A) 1shows orgeec%té%p rovided, (B) shows
t

two straps provide&,“("?ﬁls OWS 1 réneagtraps %Fowééag}p( ?’shjé\“/’vs“fgug gtrrlélps provi ed, And ) shows

five straps providedh&meRRESS itis preferable that 30four straps are provided as is specifically
shown in EtG. 6 (D), because whenithesheadgeards yeosa ondhe headafausery arsuperior balance
can be obtained, agg%ar;ufacturing is ajgé)a%a%édgitiogggy, if thee( i%gﬂg Sé@? as shown in FIG. 6

(A), the one end is Secured o 35the head mounted por?lon anal,lf%ve other end extent sethrough a

respiratory mask, eHeFisRdnnéeeddapeftion st the tidadgBaFvia-a confelsraid aialiker

structure maybe provided in contact with the closed
curved belt. Further, for the purpose of the adjustment

15 of the tension of each portion and the release of
humidity, it is possible to provide holes (for example,
see reference numeral 7 in FIG. 13) in the closed curved
belt and/or the strap in accordance with need.

Cne preferred embodiment of the headgear of the

20 present invention provides the headgear which possesées a
structure suitable for the shape of the head of a
Japanese person., fFor example, as shown in FIG. 8,
generally, the head of a Western perscn 1s such that the
opistocranion (4) lies in a high position and the

25 peripheral slope is steep, and the head of a Japanese
person 1s such that the opistocranion (5) is low and the
peripheral slope is gradual. Conseguently, if a Japanese

person uses a headgear suitable for the shape of the head

Hh

o
30 o)

closad curved belt lies in a relatively high position,

a Western person, namely, a headgear in which the area

th

the closed curved belt is small or the position of the

because the closed curved belt tends not to engage with
the copistocranion of the head of a Japanese person, this
results in the cccurrence of positional deviation. Note
35 that, the user is referred to simply as Japanese person
for the clarity of the explanation in the specification,

but it goes without saying that the user is not limited



It is possible to manufacture the strap portion in the headgear of the present invention integrally, with
the aforementioned closed curved belt or it is possible to secure the strap portion produced separately
from the closed curved belt to the closed curved belt.Theltip-of the strap portion is usually processed
so that it can be suitably secured to the frame portion and the like of the respiratory mask. For

example, it is connegteghto-ene ef the.gannegiors: 48 The headgearef thedprgsertdavention may have
a structure other than the closed curved belt and the %traps. For example, as shown in FIG. 7, another
annular structure rﬁﬁ)‘ﬂ?@ brlo?}ildecaafﬁ gcﬂ‘:’nt%@? With the' closéd Stnved et Eu%ﬁé?,’ for the purpose of the
adjustment 150f thecdensioniof@aehiportion andtha rélease o humiding itispdssibiarts prsvide holes
(for example, see refergngguimearal £4n Ede. 10) in the closed curved belt and/or the strap in
accordance with need. OnE é)rs%ferrﬁd embodiment of the headgear of+the 20 resLené ir}venti%n provides
the headgear which posse&Ses ' 3tficiire Suitable foF fie Shapd FtheTead 6f & I3panése person.
For example, as shownl irs FIGLCE, \enerdllys thé headafarwestara person & such that the

opistocranion (4) ligs di- ahigh pesition:and.theRpperiphetal slopemis steep. and-theshead of a
Japanese person ishsuch that the o istocr?ion 5 i;rllow andé@eferigher | slope is gradjial.
Consequently, if a ‘JApaRese Persohiises & héadgear tfitabl ot the ﬁaﬁ% T the'fiead ot & Western
person, namely, a héatigeardhwdtich thie aeeh Bodfttheciddet] eunved beltis snidlitemtheqgosition of

the closed gurved belt ligs insa relatively highpgsition because theclesad eunved belidends not to

engage with the opistocranion of the head of a Japanese person, this results in the occurrence of
positional deviatior?.ﬁgt%ssgf '1 it % O o

fat, the user g referred (o salmp yogs 1zi[reJar%:eeé“}e“fraierson foF the clarity of
,the explanation in thecspetificativacbitit goes withouesaying thatthe tiser ISn6etlimited™ 12 - to
Japanese people angl the heaggeak ghthe-presentinvention can be appropriately used with any
person, possessing a heag, stiuctyrg close 1o the head struchire of,a Japangse pPISP ;. zor
15 example, as shown in FIG. &, when it is assumed that the
opening defined and surrounded by the closed curved belt
is a flat plate, the point (&) corresponding to the
center of the flat plate.

Further, in another preferred emboediment cf the

20 headgear of the present invention, suitable for the head
structure of a Japanese person, the center of the closed
curved belt is positioned on the opistocranion of the
head of a Japanese person when the headgear 1s worn, and
the area defined and surrounded by the clcsed curved belt

25 is 50 cm® to 120 cm’.

It is pcssikble to refer to the standard human head
model of Japanese persons, or to the statistic (RIST)
data which are the of the head sizes of Japanese persons
to determine the opistocranion of the head of a Japanese

30 person. Note that, during the actual wearing, it is
acceptable for the position of the opistocranicn and the
center of the closed curved belt to have some minocr
deviations because there is practically no great
influence on the effect of the headgear of the present

35 invention.

Here, the area defined by the surrounding closed

curved belt is determined £6 be 50 cm® to 120 cm?, in



5The headgear of the present invention suited.for the head structure of such a Japanese person is,.
specifically, the headgear possessing four straps of which, two straps have a linear distance from the
center of the closed curved belt to the ends of the straps 6f 35 10cm to 45 cm (for example, 40 cm),
and the remaining two straps have a linear distance from the center of the closed curved belt to the
ends of the straps©f28:cm 0 38.0m fios exanmple r3&emiiderss; itheccerter afitherclased surved belt"

is, for 15example, as shown ig FI?.@,X\@ ié' g%sqgégfdsg}@g the opening defined and surrounded by
the closed curved beélt is & fiat B ate, the pﬁl\[{]ﬁt (6? corresponding to the center of the flat plate. Further,

in another preferred embBdikiEH BRUEE 20RBEJFER ST the PrESEHiRVentbrd StifabIEGoF thé head
structure of a Japanese Perser: 1he ceatercef the closed=cireed beltampnsitionad on the opistocranion

of the hea% of a Jar%a%eéﬁe %gﬁsg%n%\%]lgggttgg §eggg%%i%v¥%rg% ggg the area dsggggggd surrounded

by the closed curve ois 50 cmz to 120 cm2. ~ "ltis po sible to refer to the standard human
head model of JapERBE8 pefsonis ot #6'eife statishE LAIST) Whta (Hich &fe HETOfIRE nedd sizes of
Japanese personsergeterninerthe @pistecraniareef thehead of-a Japanese-30pefson. Note that,

during the actual wearing, |t s agcentapl oy the pasiion of the goistocranion angthe centecof the

X4l -
closed curved belt 16 hiave sbme minor deviations because there is practically no great’influence on

the effect of the heBrigBal-6fitherés@ntI5MTERtIGH ST RRRré thearRaefed 1iAthe Sitfounding
closed curved beltis detesminedto-be-50 em2 tad20 ©sa2yrin cut end of the cut off

member, to thereby form at least one junction.

Here, "member forming the closed curved belt
portion™ when the aforementioned closed curved belt
portion and the strap portion are integrally

15 manufactured, means the member {for example, the four
blanks of an approximately Y-shape in FIG. 1) having the
closed curved belt porticon and the strap pcrtion, and
when possessing the structures other than the closed
curved belt and the strap, it means the member containing

20 the structures, and when the closed curved belt portion
and the strap portion are separately manufactured, it
means the member containing only the closed curved belt
portion. Further, "one pair of first cut end and second
cut end”, means a pair of ends of the member forming the

Z25 closed curved belt porticn to procduce, for examplse, the
junctionsg as indicated at 2 in FIG. 2. Connecting the
pair of cut ends produces the closed curved belt of the
nonplanar structure adapted te the shape of the head of a
user.

30 The cutting off step is specifically explained
below. In the first method, a series of members forming
the cleosed curved belf portion are cut off from a planar
material; and at least one place of the portions cof this
series of material corresponding to the closed curved

35 belt portions is cut off (the first cutting) along the
first cutting line, and furthermore, 1s cut off (the

second cutting) along the second cutting line which is in



- 13 - order to wrap the slope near the opiscocranian which is more gradual than Western persons.
Furthermore, the present invention is directed to a manufacturing method of a headgear. Namely, the
5manufacturing method of the headgear of the present ia¥ention includes, a cutting off step to cut off
the member forming the closed curved belt portion (for example, see reference numeral 1 in FIG. 2)

from a planar matefigh ane-3 canReCting step te connect atdeast ane,L0pairof firspgut end and
second cut end of the CL[[ oﬁ1merr{_’l%er, to thgrel:;y form at least one junction. Here, "m_eEnber forming

the closed curved B&it Sor ton" When t%%dafoPe?meﬁ]t?otnel(Pasgég& %ﬁrv%‘aebeﬁtlﬁc)srﬁoﬁ Jnd-the strap
portion are integraly: iSmanafactueda messthe dnember foréxampler e four btarksofian

approximately Y-shape-ind-16.:) fiayinarthe clased gurved belt partien agddhe strap partighgand
when possessing the structures other than the closed curved belt and the strap, it means the member
containing 20the sfructures? antwiidr fe GioSell 2uRred BEF pSitioh A theSstidp Fortion are
separately manufaétuead, it theansihe heerabércortairdnyg only the<ldsed curtéd bek portion. Further,
“one pair of first cut epd ang-secondput end”, means a pair of ends of the member forming the
25closed curved belt portion to produce, for example,é{h@?e Luncyons as indicated.at 2 in FIG. 2.d
Connecting the pair of cut &fds proadu%3§ & closedCirved béffﬁ?‘fﬁégno‘ﬁﬁaﬁ&roﬁﬁfctﬁlrlé: T‘é%apted to
the shape of the heéwrlL6f @osér SOThexsiiting offStep Bespesifically explaimad belone 1A 1he first

method, ageries ot membersderning-the clasedscuryed bglt pestionsarecut offromya planar material;

and at least one plage of e portions of thig geties of material comegponding to the closed cyrved

integrally manufactured as mentioned above, it means a
series of members including the closed curved belt
porticns and the strap portions, and when a structure
15 other than the closed curved belt and the strap is
provided, it means a series of members including this
structure, and when the closed curved belt portions and
the strap portion are separately manufactured, it means a
series of members including only the closed curved belt
20 portions.
The first cutting line usually is a straight line.
On the other hand, the second cutting lins must
a) be in proximity to the first cutting line,
b} not be paralilel with the first cutting line,
C) not intersect with the first cutting line, and
d)

together without overlapping to form the closed curved

be obtained by sewing the correspconding cut ends

belt adapted to the shape of the head of a user.
The meaning of "in proximity" refers to the range

30 which does not generate the waste of material by

excessive chipping, but the range is not significant as

long as the headgear of the present inventicn can be

obtained. Generally, the sescond cutiting line beglins from

one end of the first cutting line. If the second cutting
35 line is parallel with the first cutting line, stitching

of the cut ends does not provide the closed curved belt

with the nonplanar structure. If the second cutting lins



35belt portions is cut off (the first cutting) along the first cutting line, and furthermore, is cut off (the
second cutting) along the second cutting line which is in -"14 - the proximity of the first cutting line and
is not parallel with and does not intersect the first cuttingdime;-to form at least one pair of a first cut end
and a second cut end. Though, the first cutting and the second 5cutting are expressed mainly for

convenience sake, iR facts i is preferabls tosperdorm (he,twa quttings simultapequshy : 1,3 Here, "a
series of members forml_ng the closed curved belt gorthns" refers to a series of members possessing

10the closed curvedBel"6Fa Blahar SfuSUFeE STRPRHER thé tosti TurdSE belt porfioH ahd the strap

portion are integralemahufactured as mentioned above, it means a series of members including the

closed curved belt portionsand the-sirap pertinns, ad whena,structure, 2zother than the, closed

curved belt and the strap is provided, it means a series of members including this structure, and when

=

the closed Curved BelEpBIRBNHE Ehd HESIAD ool Br& SEpaHdly makufackted i heéas 3 Series of
members includingaonly tke tlosed curved bélt 20portionscThe dirst cattinglires osuallycista straight

line. On the other hand; the secend qufting ling fmust.a)bejpproximity, 1o the first.cutting line, b) not be

parallel with the first cutting line, 25¢) hot intersect with the first cutting line, and d) be obtained by

sewing the correspBRdig éut endstogether Sitholf oPEflsping 1o forfrifRSdidséd Burved belt
adapted to the shapeofthebead ol g Usercut off from small planar materials,

10 and, a cost decrease can be expected by the application
of the materials which are left over. Furthermore,
compared to the aforementioned first method in which the
member forming the closed curved belt portion is cut off
from a large planar material, the amount of waste of the

15 cut material can bes reduced, and the manufacture
eguipment can be of a small size, yielding various merits
in regards to manufacturing.

In tThe cutting c¢ff step, it is preierable to produce
at least one pair of a first cut snd and & second cut and

20 with the sum of the open angles of the first cut end and
the second cut end being 15 degrees or more when the
member forming the closed curved helt portion lies in
plane. Thus, 1t is possible to make the three dimensional
shape of the closed curved belt adaptable to the shape of

25 the head of a Japanese perscon. For example, as shown in
FIG. 3, when the angles of the first cut end and the
second cut end from the tangential direction to the
closed curve are respectively 60 degrees and 120 degrees,
50 degrees and 130 degrees, the cut ends respectively

3G form the open angles of 60 degrees and 80 degrees ({total
140 degrees) on & plane. The above-menticned open angles
make the headgear adaptable to the shape of the head of a

Japanese person satisfactorily.

35 EXAMPLES
Below, specific examples of the pressent invention

are further explained in detail with reference to the



The meaning of "in proximity" refers to the range 30which does not generate the waste of material by
excessive chipping, but the range is not significant as long as the headgear of the present invention
can be obtained. Generally, the second cutting line begihé from one end of the first cutting line. If the
second cutting 35 line is parallel with the first cutting line, stitching of the cut ends does not provide
the closed curved Qegmghgtge nonplanar structure. If the second cutting line - 15 - intersects the first
cutting line, it is not possi Ie to sew together the corresponding cut ends over the entire length.  In a
second method of thé Cattin ing off step, each of the members forming the closed curved belt portion
having at least one pair oF aJirst clt@rsl anga sSeeohdout éndisindivdualitsutofem one or more

planar materials. I thissgcerd method ithe, me@peﬁeceﬂ@dgerﬂtee@%%lytb@ qut-afttrem, small planar
materials, 10and, a cost decrease can be &Xp ed bXé the a Ilcatlon of the materlals whlcP@re left

over. Furthérmore “0mparedtothe z aforemen |on%%af|rs me d FEWRICH the Wermbar forming the
closed curved beltporicruistu dffsfronira fatgé pfanak matetial, the aptbunt by aaske ot the 15cut

material can be reducad; @ndthe m@q@g@@@e@qu{mm@tac&{bge of asmall size, yelding various

merits in regards to manufac(::tggg% I‘Q cuttjcr%% off step it |s preferable togr%ci]duce at least one
pair of a first cut efd &nd a Secon cu? ehd 2GWith the sum o(? ﬁe Orpen ang?es e first cut end and

the second cut endbeingdis dedreesiormerwhen e iarbertforiirg thecsesedrslasd belt portion
lies in plane. Thusyit is-passibie ¢0 make-thethree, dimgensionakshape, ofithe c!;aasedsewedrbelt
adaptable to the srﬁfe of 25the eaddof a Japanese erson For examBIe as sk shown in 3, when
the angles of the firs Cut 8hd And the Second clit énd ffom th tfn rjﬁ? Falrectlondto the cﬁosed curve
are respectively 6@&@@%@5%@‘]&0 Bédreesian d@greé@aﬁﬁfl%%) degraesiahe cuf éAds respectively

30form the open angles of 60 degrees aﬁQLﬁp degreesdtptalbrtions are stitched, the
closed curved belt of the nonplanar structure is
i5 obtained. In FIG. 3, the angles of the stitched portions
are 1lllustrated. FIG. 4 shows a user wearing the headgear
of the present invention.
Example 2
As shown in FIG. 8, generally, the head shapes of
20 Western and Japanese people are different. In FIG. 9, one
example of the headgear of the present invention having
four straps =suitable for the head shape of a Japanese
person is shown. Here, 1t is assumed that the center (§)
of the closed curved belt is identical to the
25 opiztocranicn of the head c¢f a user. Here, the distance
from the center (&) of the closed curved belt to the ends
of the straps is defined but the length of the strap
itself does not matter. Further, there are no

restrictions regarding the shape of the strap as long as

30 it is practicable. For example, the shape as indicated in
FIG. 9 by the dashed lineé can be used.
Example 3 '

Another example ¢f the headgear according to the
present invention is shown in FIGS. 10 to 15, in which

35 the headgear (wearing belt for respiratory mask] is
provided with four heles {(7) in the closed curved belt

portion (1) for the purpcse of the adjustment of the



140 degrees) on a plane. The above-mentioned open angles make the headgear adaptable to the
shape of the head of a Japanese person satisfactorily. 35EXAMPLES Below, specific examples of
the present invention are further explained in detail with feference to the - 16 - drawings. Example 1.
FIG.1 shows four members (which form the closed curved belt portion) before the stitching to

manufacture Sone examplsottheheadgearof the presephinveptiandlf aranged as.shown in FIG. 1,
the "closed curvedfelt:gorti%ﬁl as indicateg‘bg/ the dashed line (1) g FIG, 2, can@%i %}o ceived. When
(2) Provi iﬁﬁqﬁg%npre{’har% fkture€ o the clo 88%‘&\%&% ItITTFIG. 2 are

the stitched portions (2) providi
arranged on a planesthielgap béiween dssoppdsed enns.isdaryer ortthetpariphetalsside o tie closed

curved belt than onsthednrerpgripherabside: When all etibefeHrstiched portians.are stitched, the
closed curved belt ?fe he nonplanar structure%\%sé 150btained. In FIG. 3, the angles of the stitched
portions arg illustratéd. FI%. 4°SHowS & (eer Wearingithe heGaglalsf thd prasent invention. Example 2

As shown in FIG. 8;generallyithe/hedd shapespfl 20\ esterh@wid Japanese pedple hee different. In
FIG. 9, one examplerofdherheadgear of the-presentinventionhaying four straps,switabls fopthe head
shape of a Japanes% person is shown. Herg, it is assun&ed that the cente& (6) of the closed curved belt
. . oI the nasal mask Iframe, and the intermediate portion of
is identical to the
each strap (3) is folded back to attach the Hook-and-Loop
10 fastener portion (8) to the surface of each strap (3}, so
that the nasal mask can be secured to the head of z ussar.
Note that, in FIGS. 10 to 15, the junctions of the clcsed
curved belt portion (1} are not shown, but naturally,
this headgear possesses the junctions in the necessary
15 places. Further, in FIG. 13, only the right side view is
shown, and the left side view 1s not shown because the

right side view and left side view are symmetrical.

INDUSTRIAL APPLICABILITY

20 According to the present invention, a headgear which
is used to secure a respiratory mask used in CPAP therapy
or NIPPV therapy, etc., to the head of a user is

provided.



250pistocranion of the head of a user. Here, the distance from the center (6) of the closed curved belt
to the ends of the straps is defined but the length of the strap itself does not matter. Further, there are
no restrictions regarding the shape of the strap as long as 30it is practicable. For example, the shape
as indicated in FIG. 9 by the dashed line can be used. Example 3 Another example of the
headgear according to the present invention is shows in-FIGS. 10 to 15, in which 35the headgear

(wearing beltdor regpiratory mask) is provided with four holes (7) in the closed curved belt portion (1)
for the purpose of the adjustment@fihe - 4d:- teasion ofgach pastion aadshe release afdhehumidity.
In this headggar, heshape ofdbe cloggd,cuveddhelt porion: () is-generalbiequiatesal pentagonal
and four stras (9 ayg-prayided, £ Hogksandgap fasfenst pprtion 5(8) s uoyided aithe i of each
strap (3). Conses%félat] gifor eggnm{e, as, showgljln E

0

the ti ch. sfrap (3) extends through
the strap modnti g K r%ll(% t%ée nt%%m(ge)cc)fhfﬁgS‘ﬁié]l I oé each strap (3)is

&'0f the nasal mas ]fr’ameta in 1ate porti g

folded back to attachathe?ﬁgﬁ-aﬁla}f_%%% Of%gfén%?%ort%nl@} to the sUrtace of each strap E63), so that
the nasal maSiK€4® hEdbchfed t5ithe S ad 8f % user. Note that, in FIGS. 10 to, 15, the junctions of the
closed curved belt pértiBh{EParCRBESHONS, it ridiGrdly2thidRERd§EaMBSsESEes the junctions in
the necessary placeSFitherad FIGUREEENIPEHE fght SiIde ¥t 8 ShoRRSEndiHe ISR SRRYView is
not shown becausethecrght,side view and left side view are symmetrical. INDUSTRIAL
APPLICABILITY 20Azzodingltosthé presergdnvieafion, lreheiadyeahwhizhiis asedleaseturena
respiratory maskssed:in CBAPXherapytardyl PBYothedeipyy etoq totheriiead dfewseris praidded.

of materials defining said closed curved belt wmutually

joined together,

at least one of the junctions provides the closed
curved belt with a nonplanar structure adaptable to a shape
of the head of the user.

2. A headgear according to claim 1 wherein said
function is formed by stitching.

3. A headgear according to claim 1 or 2 whexein it
comprises at least two junctions that provide the nonplanar
structure.

4. A headgear according to claim 3 wherein the
number of said junctions in total is four.

5. A headgear according to claim 1 or 2 wherein it
comprises one Jjunction which provides the nonplanar
structure.

6. A headgear according to any one of claims 1 to 5
wherein a sum of open angles of the junctions which provide
the nonplanar structure is not less than 15 degrees.

7. A headgear according to any one of claims 1 to 6
wherein said closed curve is generally circular,
elliiptical, or regular polygonal.

8. A headgear according to any one of claims 1 to 7
wherein the number of said straps connected to said head
mounted portion is cone to five.

9. A headgear according to any one of claims 1 to 7
wherein the number of said straps connected to said



- 18 - CLAIMS 1. A headgear for securing a respiratory mask to a head of a user, wherein the
respiratory mask contacts a face of the user to supply a positive pressure gas for respiration to the
user, the headgear comprising: a head mounted portion which is mounted on the occipital of the
user, and a strap connecting to the head mounted pertion, said head mounted portion having at
least one closed curved belt, said closed curved belt having thereon at least one junction, said

junction providing go.Qyeriapsbetwean.ends of materials defining said closed curved belt mutually
joined together, at least one of the junctions provides the closed curved belt with a nonplanar

structure adaptable tg & sh%p of éhe heaglccg t]t_]g user almhga %@é@%c%rgi%g to claim 1
wherein said junction is for%r? ? gtltc |n gaea{ acco 39 f cl alm O 2 wherein it

comprises at |E4StIRD tRELERS tﬁat roy ’%éo the holBrepiar Stristire d @ar according to
claim 3 whereif tREHbEE of BidFURERGNS T &S %ef%) r.5° egdﬁ Fead alﬁg&aégﬁmg to claim 1 or

2 wherein it coﬁ‘?pr?s—”escﬁlné‘jllﬁ(?tldﬁ“\Nh‘i’éﬁiprdW&’e§H@H%nﬁf’én‘&}?%ﬁ%&uﬁem@a% A headgear
according to afy orensfclaReg 1505 Gferein & Surief epefsthdies BEthefictiBRsSHith provide the
nonplanar structurehis not tegssthas 25 degrées.28 <. A headgear according to any one of claims 1 to
6 wherein said closed curve is generally circular, elliptical, or regular polygonal. 8. A headgear
according to any one:xaf clam$:d4as-wheseinctheimdmber of gaishetrafgs cvanaeted tocsaid head
mounted portionis,gre-£a fivenen 9S: A Beadgaaraceomling to-anywpnecehelaims4 tené wherein the
number of said §traps; conpectedA01saidi es in the vicintdd oeagdnounted portion is four.

opistocranion of the head of the user,

and the area defined and surrcunded by the
ciosed curved belt is 50 cm® to 120 cm’.

12.4A method of manufacturing a headgear according to
any one of c¢laims 1 to 11, the method comprising:

cutting off step to cut off a member forming a
closed curved belt pertion from a planar material, and

connecting step to connect at least one pair of
a first cut end and a second cut end in the cut off member
to form at least one junctiocn, wherein, in said cutting
off step,

a series of members forming the closed curved
belt portion are cut off from the planar material; at
least one place of the portion of the series of members
corresponding to the closed curved belt portion is cut off
along a first cutting line, and is further cut off along a
second cutting line which is in the proximity of the first
cutting line and is not parallel with and does not
intersect the first cutting line, to form said at least
one pair of first cut end and second cut end,

or, each of the members forming ssid closed
curved belt portiong having said at least one palr



10. A headgear according to claim 9 wherein said straps include two straps of which a linear distance
from a center of the closed curved belt to ends of the straps is 35 cm to 45 cm, and, two straps of
which a linear distance from the center of the closed curved belt to ends of the straps is 28 cm to 38
cm. 11. A headgear according to any one of clagigs_1 to 10 wherein when it is worn on the user, the
center of the closed curved belt lies in the vicinity of the opistocranion of the head of the user,

and the area dSE”?QﬁJ@ surrounded by tBQq@Q%e@&Hr\é%Qib% '5_15839&@%&9%%9 Cm2. or£12.A o
method of manufagturing a headgear aggarding {Q any,qne of claims 1 to 11, the method comprising:
cutting off step to cut off a member forming a closed curved belt portion from a planar material, and
connecting step to copnect at least ane. paiy of afirshoit grd ang.a secqnd cut endsinthe cut off
member to foratigast.ongjunction. yhetein insid;citing-off ste, 51 4@ serigs ol members
forming the closgd quiryed heltpariiag are.cut QLo te Banasmalgtial,at lgast gag place of the
portion of the serie h()Zfi__mggne ers Igo(grgsg}g&glln%&q gge Slfsggec% gg@e&@%&g@ is cut gff along a first
cutting line, an§e|% ur h%r %ut@of}lalgggn%s%%osg c (tat;pgl' ew ic LIS IQ’}EI%S pég)}(_l@l%%ga first cutting
line and is not %%rfaﬁl%nW|E %n(éi; loes not intersect the first cutting line, to form said at least one pair of
first cut end and second cuten or, each of t & members fbrming said closed curved belt
portions having said %Ieas%ogee]g ir -20 - of first cut eénd and sgcond (f‘utceindriﬂssindgh/idtually cut off
from one or maqre planar materials, 9€21 3 AR TRaNUTACUng Hrethod of & he é‘ea& a&cor@ng to claim
12 wherein in said cl ?ﬁg?%]f’f st%g,lsa,tiolﬁl at Iea%?%%eﬁéji? of%auflﬁr%EéaP end‘an ac%)c%nd &ut end are

[

formed so that BR& 5t 0 os:é{ﬁe gleSbf e firkPEat &nd and tﬁeese%:%ﬁgpcsutaen 3'nofess than 15

n

degrees when SSRFHEMBEr fBﬁﬁfﬁ%otlﬁ% IRl STveTbalt SttionTiesTifa Biate. 4% headgear
according to arﬁ}lﬁ%dofbcﬂiﬁ'fs 1 to 11 wherein said at least one junction is located at positions except
for any position on the straps and/or any connecting portions between said straps and said closed
curved belt.  15. Alfieadgedt S4BT aing A0S ONR ofatis 191" 1 Land 12 Rherein *° at least
one portion of didd8sed cliedfbalt and said strap connected to this portion are integrally made of
generally Y-shape matériat®2= % 622¢h&dged actordifigto angoiit SfEidfis P0%91214 and 15
wherein  saRPafiedst BRe SRR Ghricttéd S antréxtBRded Duthardiyidm Ipefiphery of said
closed curved BERET21daidc1686@ LuRFEE befthas thereon at least one junction at positions except for
any position on the straps and/or any connecting portions between said straps and said closed curved

belt, and has a througffole &t pPeRiREATNPOFSHE Stp-c any one of claims 1 to
11, 14 and 15 wherein

gsald at least one strap 1s connected to and extended
ocutwardly from a periphery of said closed curved belt,

said closed curved belt has thereon at least one
junction at positions except for any position on the
straps and/or any connecting portions between sald straps
and said closed curved belt, and has a throughole at
proximal end of said strap.



