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- 1- SPECIFICATION HEADGEAR AND ITS MANUFACTURING
METHOD 5 TECHNICAL FIELD The present invention relates to a
headgear which is used for securing a ré“s&ira‘tory mask, to the head of a
user, which is used in a CPAP (Continuous Positive Airway Pressure)
therapy suitable for the treatment o gleeprilCaprieaisyndrome, or an
NIPPV (Nasal Intermittent Positive Pressure Ventilation) therapy suitable

for treatment of ventiltor suficiency a the like and a manufacturing
method for the headgeatz28 BACK GROUND ART-Contik Potitive

Airway Pressure (CPAP) is one of the most effective treatments for sleep

apneassypgarome. Fhis treatment utilizes respiratory equipment providing
a positive pressure gas in the range of 400 to 2000 Pa in 20 the nostrils

or the nostrildEndP s Aot "Of the ¥ate "6t LPisst diftiny 1685 Fdthathich is
Nasal: iierniittent fositivegP ressasp Veatitatipny(A$RP Y s aeohtted of a
most, effective treaiments, for yentjlatorynsuffisisncy  tling SESRIAIONA ray
equipment providing an intermittent 25 positive pressure gas in the range

of 408%52405Pa it RYstit- 6P tisef Ks Mé%irﬁfo??qifééaﬁn tesgteP
therapiess thesgrade omasal onasks provigiing Hypositivergressuretgastinitheitive

nostrils uaderpregsure; {ull-facemasks providing (he 30 POSHIE IESRUIE: o f

gas holding the nostrils and the mouth, and total face masks providing the

positiVE presétir8 Gast BFErthe Tt ¥afd CTHESR reSpffaf nfasks are
securestorthe dizadicfa rusehbyt af strafh pertiorechrerected to a head
mount of a 35 headgear worn in the proximity of the opistocranion of the
head of the user (QJI%}%TSSOO, ISO 7250). When performing treatment using

the aB6VE"Sted

Continuous Pcsitive Airway Pressure (CPAP) is one of
the most effective tTreatments for sleep apnea syndrome.
This treatment uvtilizes respiratory equipment preoviding a
positive pressure gas in the range'of.éoo to 2000 Pa in
the nostrils, or 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 providing an intermittent
positive pressure gas in the range of 400 to 2400 Pa in
the nostrils of a user.

As resplratcry used in these therapies, there are
naszsal masks providing a positive pressure gas in the
nostrils under pressure, full-face masks providing the
positive pressure gas holding the nostrils and the mouth,
and total face masks providing the positive pressure 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
headgear worn in the proximity of the opistocranion of
the head of the user (JIS Z85O0, IS0 7250).

When performing treatment using the above stated



10

15

20

25

30

35

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$ositive pressure gas for 5
respiration, a frame connecting with the elbow to hold a mask cushion in

a spesifiefipesitign, iandha helfowanask wcusbion whichis closelypatached:

to the face.of a user,. Such a respiratory, mask is closely .aftached to
facee% %gusg*e]?%y e %%s%ﬁ%f%%gaggg?c%a%ﬁitﬁgg pgrlt?%)% 1(@0]?01?l th&eg%r
head§8aEESrxampleS sE8 TRAERTDEEUMRAKL I PafEMiIocRfeftt2 Bng L bov
Pateriddeeiiment3): Hoyayes onte; dhe espirasaryimasiissseimalygas for
installed, 1tis kppwn that displacement.of she mask. gushion ogeurs due fo. 4
various cguses wﬁﬁé wearing. 15 Because o %hat,t measures have been
takerPWRIEhPHEDERE of PeductPieididfracement edResFdtitlidg f6 thew mask
respestive Latses.ifor exanples i thisendcrbellows isprovdedot 2 user.
ba""%%%llf‘e%fr%@&%%% d.the face 08’1‘@8&%}” Q1Lotiemask, ne face

cushion, in the nasal respiratory 20 masks described in Patent Document .

1 andPatent Bocuferit 2 t& prévErit anfinfiliénce™a1F fie Atask ciishitn portion
from the tisplacendentaf thédrame paptien which aecues by Tontastnwith ,

bed ing. Furt in.a respirator descri in Ratent

Doc%&% ablilée?q&él% %n%tgfiaﬁ%%gs ég%ghfor?ég %%;Qoa?d the

connection PSHIBHBF the Yositive Fresstre gas sappfotein orderdl LY
reducea_ﬂ;naau[saacemerﬂsnﬂth@mmﬁbrtﬁmg;amedmdm thfs pudleddnk

the pasllvg Pressuls gas suppbchose caected Jo G e, A0, 246 &

displacement causes the supplied positive pressure gas to leak, from t

bound55A0EtReRh the HraskiRSHOT NG e ARE givGTlis¥omfcH, Prevent
irritation toethececuifueregicr, enckolsits: and thes ke taitheouser doe to

gas leaks, and depending.on the,cass fgaimentds 3@&@9@%9 be peilows is

discontinued, The gas leakage from the mask cushion in suc

converRhER RENRBIOT Tt RablA&Re§ 0T t1on and the face contact

portion of the mask cushion, in the nasal respiratory
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 respiratory mask
described in Patent Document 4, a flexible material is
used for the wall arcund the connection portion of the
positlve pressure gas supply hose in order to reduce the
displacement of the frame portion caused when it is
pulled by the positive pressure gas suppiy hose connected
to the frame.

Such a displacement causes the suppllied positive
pressure gas to leak, from the boundary between the mask
cushion and the face, giving discomfort, irritation to
the ocular region, and chills and the like to the usex
due to gas leaks, and depending on the case treatment is
obliged to be discontinued. The gas leakage from the mask
cushion in such conventicnal technology remarkably takes

place in the rcot of nose region, nasal alae region and
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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 ask regardless of the location
of the leak, but it is indicated that when wearing all night 5 long for a long

period ¢ timexduring slegpanshtherikes dtis passible that a raspiratory but one
mask_can harm the face of a user.. [Patent Document 1] Japan atent
iR e R T e

PubliE&oH: 109N, WEF Y7803 [PatdntIRstiiieits] Pdmphigt opcation of
InternationakRublicationi Noi WO28/6431ai [Ratent Doeumest4ing all night

Pamphlet of International Publication WO 96/17643 1. .
DISCLOSUREOF THE INGENTION PROBLERS 10 BE SOEVER Y ™ 11Fe
THE MNVERTIORS HoWeveRdh ghy'Grie o thefdréiériticiel harm the face -
technelogies;dbe wearing of the headgear is necessary to 20 secure the

i ' to t d.of
oo, TP MSteral LB T o RECHAEAT Stelencs ahaly hapt k000327

pressUfigé@n theREHGEEr stietEREPIIFMUEh, thetREpRADY laskuRsdsation
up, amd creates leakaye af the positive pressure 25 gas. Further, if a user

lyi t ' b bers formi . .
e e O e e ePLA R o
respififory1Rasie isdispigced, thus creating the leakage of the positive

pressure: gast3@ Howevet, it Usingrephiaderial fviich israifficitirie 1strefchicat ion

for th%ggagge@%%p%sg%bility 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 problems where
the DISCLOSURE OF THE INVENTION

PROBLEMS 7O BE SOLVED BY THE INVENTION

However, in any cne cf the aforementioned
technologies, the wearing of the headgear is necessary to
secure the regpiratory mask. Here, in order to adapt the
headgear to the head of a user, if the material used in
the headgear stretches easily, when it 1s pressurized,
the headgear stretches too much, the respiratory mask
rises up, and creates leakage of the positive pressure
gas. Further, 1f a user lying down turns his or her body,
the members forming the headgear are stretched by the
welght of the respiratory mask, and hence, the
respiratory mask is displaced, thus creating the leakage
of the positive pressure gas.

However, 1f 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 conly in the peripheral edges of each surface of the
headgear. Therefore, there are the problems where the
head becomes locally compressed, and when a resgpiratory
mask 1s worn for a long period of time, pain occurs.

Further, 1if the surface of a portion of the headgear
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worn for a long period of time, pain occurs. Further, if the surface of a
portion of the headgear 4 rises up, catchingior the pillow and other bed
clothing, the displacement of headgear and accordingly the respiratory

mask may.aceur, Namely.ithe problems remaining,unreselved befare-thern; ng,
5 filing of the present application and to be resolved by the present

inventi&h afe- i SarHT Both e PEGEIRGRENR BT tHE PrevertdhYof i85kage
of thexpositiviez pressune glasmarigingeintthe headgear and alleviation of the

compression;sepsation by the headgear. 10 MEANS TQ.SQLYETHE  £ore the

PROBLEMS Accordfng to the present invention, there is provided a

headdear fBPs&curirya FESHfatoryMasR 16 & RBad Bf'a UdeP Swi&ef i °Y
respiratory prasiecantactsean 15 dace ok theousser ta stipplyca positiee

pressyiegas [ raspirghon fe the user, (he headgear-Gomprisirgabegds i « i ve

mounted portion which is mounted on the occipital of the user, and a

strap EOAMELNG 8tHe Head My ﬁfédtﬁﬁrtiBﬁ,aég%aﬁe%ﬂwo%ﬂwﬁ pBftior °F
having at leastone cidsed 2@ capetbbelt saithelosed duesad. belt having
thereon at least one junction, at least one of the junctions provides the

closed curved belt with a norfiglanar structure adaptable to a shape of the

head GF the uset. i%(‘)fl%lr?& gﬁgﬁéﬁggpect of the present 25 invention,

there is providetba dietbod of hranufactaeing al headyéanmentiemed is

abov%%@ﬂé@gécﬂ@%ﬁ%&te@&@ %ME%N@G@b%%%%@W%k to a
curvea?é%)%(?l portion from a planar material, and connectlr.rlﬁ step.to conpect

at le e éiraofuasﬁr%‘tc &Rd HhdA SeddhiPedterit ih S5 e &iouets @
memiderae forin Blieast one jonctierp wherehs 9 saitecutting offistegas for

series-fgpembers formingiheclesed eurved helpartion s eyt fflom neaq
mounted portion which is mounted on the occipital of the
user, and a strap cconnecting to the head mounted portion,
said head mounted portion having at least one closed
curved belt, said closed curved belt having thereon at
least one junctien, at least one of the Jjunctions
provides the closed curved belt with a nonplanar
structure adaptable to a shape of the head of the user.

According to ancther aspect of the present

invention, there is provided a method of manufacturing a
headgear mentioned above comprising: cutting off step to
cut off a member forming a closed curved belf portion
from a pilanar material, and connecting step to connect at
least one pair of a first cut end and a second cut end in
the cut out member to form at least one junction,
wherein, in said cutting off step, a series of members
forming the closed curved belt portion are cut cff from
the planar material; at least one place of the portion of
the series of members corresponding to the closed curved
belt porticn 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
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the planar material; at least one place of the portion of the series of
members corresponding to the closed curved 35 belt portion is cut off
along a first cutting line; and is further cut o¥ along a second cutting line
which is in the proximity of the first cutting line and is not - 5 parallel with

and dogs ot intersect the, firstsutiingotine fo down said-atleast-are paifting
of first cut end and second, cut nd1 or, %[acoh of thg .nr1ercp e sforgﬂn 7gaidnd and
close 3Cfl‘?\/eot Bel %B%O%aslﬁa\ﬁ g s&id at 185t 63nelpair of first cut end”

and seeendigurend rihdividualBectht off froheonep emorefglanans said
hmatgr@il%-s'ﬁ@r%ﬁ%é@eg@K&ﬁ%ﬂ@hgﬂ@ﬂﬁé%%?%@@ﬂ Q_ftth@]??]st onde pair
eadgear that is secured to the periphery, of the opistocranion of.the hea

o (o by TG0 B2 Eb SHa RaTely, T8 hoaa G e LagPiy cut
placed between tivechead mouatadl podivnentethéarespiratory mask, and

vrv]her? bgth tﬂ@f@,adtém@lﬁmi%ﬁoﬁigi%rﬁg@dthﬁdﬁﬁﬁ%ﬁm @@S@ged@we%n of
the he of the user ) etension of the str , they are secured to
A F§a %o%r tﬁg% 5 e

head of thé ﬁ?edrg%rcg saetquje%tlﬁet% St e%%l@%%r of the”
preseppir/entionis securedtdtdtshorecend toithesitsad :mbtitetiportiom of the

ﬁ”ddcgﬁlb&%ii%%@@!heﬁ@%@é@ tertheespisatory :askz dbe betyeen the
eadgear of the present invention for. securing a_20 respiratory mas s
mavarage0 ol boch HE hemiEas uns o oS Fabre WRERre o 0 when

difficutctblstridhich baacprevent g [pakadgebf giedhdsitverprdssaregis essed
becausgs itRosseaseha:sterepseopiC siidictuse Whieh adaptscho the shapetrap,
of thet%ead %fr% user, an h% a %%Odhvgs%%’in?ffeteklleZSugar% be maintained.
Further, Pcaiise the hea gear o e présent invention ?or'securing a
respiratory ntaslepessEssts a Stere65eaiic Skutiife MRy adape o the
shapg-ekthen bead-of a-uset, evernswhendhe headgeantosiches pllowses head

30°“§¥&§%@§°gg%%fgﬁF%%%9385§'ﬁgdgé%ﬁgéﬁ at the other end to
the respiratory mask.

The headgear of the present invention for securing a
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 stereoscopic structure which adapts to the
shape of the head of a user, and that a good wearing feel
can be maintained.

Further, because the headgear of the present
invention for securing a respiratory mask pessesses a
stereosceopic structure which adapts to the shape of the
head of a user, even when the headgear touches pillows or
other bed clothing, the headgear is hardly caught
thereby, and as a result, it 1s possible toc prevent the
respiratory mask from moving.

According to the present invention, there is also

the advantage of obtaining these effects at a low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows one example of the headgear of the Dresent
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thereby, and as a result, it is possible to prevent the respiratory mask
from moving. According to the present invention, there is also the
advantage of obtaining these effects at alo cost. 35 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 shows one example of the
headgearcoftthepresent:- mventiondefore stitching. FIG. 2 shows one

example;of the headgear of the present Anyentionefore stithing, F1G. 3sent

shows one example of the headgear. of the present 5invention before

stitchiyy BIGL 'ShBHsYhe Heatigear 0f the present invention, worn by a
user. FG. 53chematicalty shewsmekamples betheshelt: mounfed lporiiaesent

and sfrapdp the headgear.ofthepresent 10 invention. FIG. 6
schematicalléq illustrates the number of straps and the attachment

positibh in theiéidyear f i précent hvéifor? FI&S 7 schidfifaticafly - "orn
illustratessthe dwiadgear of the 15 present invention in which another

annulag struetuge is-pdded o the head-maunted portion: Rl 8.compaested
the characteristics of head shapes of \Western and Japanese fersons.

FIG. §3hORSArPERAmplast the hedtigBaR BFRd présent’ 20RMTE tioN

suited for¢hé head shape of a Japanese person. FIG. 10 is a perspective

view gfran exapie-ptthecheadgeanefthepresentiavention: F1Gs15isaps and
front v%ew of ane %xamgle of the headgear 0%1 thgl r%fent inventio
Sa pg

. 25
FIG. 5% & bhEk Ui of BR SXGATHIS of the REadtjést 61 “the resbi Bresent

invention eFIGLdi8-is a right side view of an example of the headgear of
the pregent MveRlihatically illustrates the headgear of the

present invention in which another 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 of the present
invention suited for the head sha?e of a Japanese person.
FIG. 10 is a perspective view c¢f an example of the
headgear of the present invention.

FIG. 11 is a front view cf one example of the headgear of
the present invention.

FIG. 12 is a back view of an example of the headgear of
the present invention.

FIG. 13 is a right side view of an example of the
headgear of the present invention. _

FIG. 14 is a plan view of an example of the headgear of
the present invention.

FIG. 15 is a bottom view of an example of the headgear of
the present invention.

FIG. 16 1s an explanatory view showing an example of the

headgear of the present invention in use.

BEST MODE TO CARRY OUT TEE INVENTION

The headgear of the present invention has a head
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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 of 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 TO
CARRYCOUIIT REY NVEN FION!T heshesdgea? of the presehpidvehtiod & user
has ahead 7s maunted pasicrewhichds sqsn on the occipital of a user

and a strap Zggn@%cted atle%q:e.tolA% the [%]qateﬁi}%' f%r the he}iﬁcear of the

. . % m 1? Oﬁ] e adgeary o .Eresent
present Invention, Tfor example, synthetic resin, ric an liké can

be used Bt e efféctiofeHepresent SAVERBRI B diffitllt to BkdiAn and the
excessively siretehable snatarial. korexanmeleritirneeessapeient invention
appropriately -adiyst the thickness and wiath., ete., of suetehable. . 1 .p1e
materials such as polyuretﬁane '}oam, neoprene rul?)%er, ) jerseys an
maké i efffiédi-to StPatchx63phfo exteni sSpecifiealft anfohgitieritdagiately

mounted portiamand the: isteapsperianwit ds-desieable jo produce-atdgastle

the str epﬁortigg bg/ uthg m%teriaiwher}glhe streftgg r}{vh%n Cg)uJI:Ie(IJI1 eat llu% lélr

is 0.05% to 20%. preféragly 918 10%. 15 if using this Kind of material, ~’

the lebkagB b the haxitiie piesdtife §as thn be redlieéglarid theme extent.
weargbilityiafitha mask uneneyesnkit anpateriabwhose stretehsvhempultad
at1.9 is lar 20%, is. u , eof t itive pressu

gas rﬁ%;%l %%c%r,ggrrcléi%;g' if%émgﬁeré%gv%%%ﬁs%eﬁ %/eﬁgﬁ%%\eié]eg %tﬁféggs RI che

is snfalle?Bha? 51059% i tiséd thBddstabiliti e tsifafe sFiHe haden

of a user ispoar; andowhenithe orespiratary Ioask iswwdarcuera lbagto 10%.
period of ti t i ibilj in in.

moungtlg) d %%}F%lo%hgggs%sgg&%:t eaé%%?%%é Hgﬁ%agd Jb%/%a}%:ggeag%i%\%eé If
Omyﬁ§§aﬁém§ﬂﬁgessure gas can be reduced, and, the

wearability of the mask improves. If a material whose
stretch when pulled at 1.96 N is larger than 20%, is
used, leakage of the positive pressure gas may occur, and
1f a material whose stretch when pulled at 1.96 N is
smaller than 0.05% is used, the adijustability to the
shape of the head of a user is poor, and, when the
respiratory mask is worn over a long period of time,
there i1s the possibility of causing pain.

Such a head mounted 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 porticon, the head
mounted portion may be planar, but in fact, for the sake
of providing air permeability to prevent sweating and
welght savings and the like, it can use a closed curved
belt shape in which the center portion is hollow. If one
ig skilled in the art, it is possible to decide the width
of such a2 belt-like portion as needed, considering the
stretchability, thickness, wearing feel, weight, cost and
the like of the belt-like portion. If the width is too

wide, generally, the weight and cocst increase, and
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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 sake 30 of providing air permeability to prevent sweating and
weight savings and the like, it can use a closed curved_belt shape in

whicl§ HeeEermal portion iS HoNBRS fone! is Skifed'irfihe art, it RpaRiier, the
to depideshe madtt of such adaelt-kke-pariontasneeded; consigderiog thegion
35 stretghahility., thic , i I ight, e li e
peltlTck porton I he i oD, ide.-Saroraly. i Weight ang sost
increBi§e, a8 rstrétehabifigAdeGBased S theStiat - iS00 TRltrol themine &
pressijfe 4a the-heachis-cendenttated in adwironsregiary and-wearing feel
deteguoéé‘%%s!fﬁysf‘oef? _ﬁ%rywi%%rﬂor@”%r‘?@“%‘&f&'%‘i%%@}%%o%o be
can determine a5 specific numerical value. Additionally, it is not
nece$&dty T8 heSHitith bFtheShéli-like pORIOIO DE HTE same G\ferthesed

entire-qiregwmference of the closed curve. Provided that the function of the

present inventign; 40 is aghieved, the shape of sueh 3 closed gglé\zggipl@gnt fon

has no specific limitations, but for example, It is possible "to make the
shapé$ cietiar etfbtical8r FoREBnALs i As fsoseeiiCtriang iRt drgl t has
rectangular sucit as réqulat gualygenalbequilbteraktttangitar artsquaresesible

analagoug 1 shapes, Soecifically. it is preferable that the shape of e .1 sucn

closed curved belt is genérally circular, elliptical, or regular polygonal,

becafiSe HPSEHEBalaRcET9Y08d it TEEAS B adtsttie cter 6112 T
the closéggurved, belfid the opistocraniomneflthe head=ofiaauser. or analogous

Exa”b‘ﬂ%%é@ of i head maunfed portjon %%%F?ﬁ»%% e PRIl shape of

shown in'FIG. S. In FIG. 5, (A) shows the shape of the closed curved belt |
being-§énérafF EMpFEEY 88) Sfows the ShAHE dt e CbEEH tifvefhdtPtical,
beingogenerglhl aectanbularn€Q), shcyws: theeshape eftheclosddomyeds good

and it is easy to adjust the center of the clesed curved
belt to the opistocranion of the head of a user. Examples
of the head mounted portion and the strap are typically
shown in FIG. 5. In FIG. 5, (A) shows the shape of the
closed curved belt being generally elliptical, (B} shows
the shape of the closed curved belt being generally
rectangular, (C) shows the shape of the closed curved
belt being generally regular pentagonal, and (D} shows
the shape of the c¢losed curved belt being generally
regular triangular.

Such a closed curved belt possesses at least one
junction which provides a nonplanar structure to the
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 i1s because a step which
causes catching on pillows and other bed clecthing is not
created.

This kind of junction can be produced by various

connection methods such as stitching, thermal adhering,
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25 belt being genterally regular pentagonal, and (D) shows the shape of
the closed curved belt being generally rgg@ar_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
headtBfa'iS8r. AWhaR SBER EEjuReasH fs pRVIdedS thend Spart b thecr
memier forming thenclesed sunettbelt preferably domgt overap pHiisising by
because ep, whjch ¢ chi illo d other.bed.clothing

is notg % %:%S}e%t% . This| éﬁﬁ %ﬁﬁ#c%o%%(?ﬁ %(—",L-l %:?ﬁ%éggﬁyr{\;ar?ofjs

connB&fioH Afetoddductras stithiifg theimal 2fefiHg 29 ithéUse of
adhesivesagents, o fhe use of hookileappmataried knowns as Melerod M)z

but amang them, praducing.by, stitching is preferable from the viewpoint, . .

of T S aBnE S8 Cera & o starn Lo PO s ced
junctioh préddced by stitching is explained below, but the present

invention is natlimited }_ot@_rthiiS@ﬂ' heiemmﬁ@fg(imiudiﬂgrtbe firstrcudendand the
and the second cut.end 'E‘Ah%Qée%%’%tﬁg}é%?“%?f%n%‘i%@m? closed 10 5 closed

curved belt, generally, is linear, but if t itching does not cause ‘ ‘
displ&tEiiEnt, BRd ‘as fAPAS Pdlédrance bapThot &rehted whenR tié ehFhing

portienis=arerstitched ard dhedhjectrefithe present inveatioa<an ke earance
at_ta'%eggp qthepgyrved lines arealso passiple. 15 Thesnyyuber of s cpeq ang
stitched portions contributing to making such a nonplanar structure, can

be eifHe? o IFHIuP. FRE gra5et e hUHBRE bPthe"SfitchEd Pbtiored
the moredikelyitrigsable ionbe aghjusted 4o theshkdpe of. the head of a user,

on the otherhand, the labogin the, 2&@@&9@?%@9@?@%&%@%%@1% to

Consequently, two stitched partions contributing to making a nonplanar
structiiié 58 typically providRbc BifineF fRCture, 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 of a user, on the other hand, the labor in the
manufacturing process increases. Consequently, two
stitched portions contributing to making a nonplanar
structure are typically provided. Purther, if
significance is placed on manufacturability, it is
preferable that one stitched portion contributing to
making a nonplanar structure is provided.

Though, it is possible that the headgear of the
present invention, other than the stitched portion which
provides the closed curved belt with a nonplanar
structure, for example, for the convenience of the
manufacturing process, further possesses a stitched
porticon which does not contribute to making the nonplanar
structure. For example, four stitched porticns are
provided wherein, every other two portions are used to
make the nonplanar structure, and the other two portions
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
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-presence of four stitched porthons is sujtable for n%anufgtgtur
n

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 he 8géar of the present
invention, other than the stitched portion which provides the closed
curvethBeltwithennomglanae strattuepfor exanpls fortheccorehignce.

of the 30 mmaﬂ@ﬁi@gﬁ%@ﬁf&cﬁuﬁl&@tﬁ%eéﬁacﬁ@%@oﬂ&ﬁplanar
which %oes ot contrib%& to makinlgtthe nor(lﬁ&?nar structure. For

exam?) ¢, Tour stitched po?tiéﬁ}:seasr% prc%‘\}’ll &t ﬁgpeiﬁ,sevelrrﬁ%?ﬁér tivo *°

portigrssarelusedto ftskedthe ohpiasar strugife Land debthep twbe shape
portions 3% do ot gontribyte ta- making the-nanplanayestrugiure: TBeshape of a
Ing the
headg8aFora fodt Strap Structire 10 “which when Wwor hias gkr?aegsp%%fsallf/um ot
superocbalanes. Wiwrethelstitdlhed porivhprovidimg the Henpslanghe "open
Strucwg}%theig,re@ﬁat E‘H@E@Ofc}i@fﬁ?ﬁﬁihﬂﬁ possible tosdesign the ne” (for
open angle 1o a t to the shap 5oft eaq of a. us ut en a user

has tfié gﬁgéee ’ofaé%iapgﬁsehseegpgrls%%ss igeaad?l ié"I p%é]fera{[baé tr\?[—ﬂ tlintg‘%urﬁC fe

of suehwpeh avdles iS85 dégreesormbre Heres tiv'dpeh apgke if€thad R
anglei@ﬁfhﬁﬁﬂ.bseh ')'thecﬁfs'(i@é &ine"l(égfg Eéa@@@iﬁ%@dgﬁfd:a{@g?fﬁiﬂ Sut

in FIG. 3),and."the 10 secon t line” (for exa t ashed lines

B IS, ST Sholt ol By e T G o= ashed
examplé1akie Bnénst the beltiléng the dashetcines Prand SAAtFIend) (for

and "thessgoand eutenshdfos rexareple: the endofthe.keltalongsheines ¢ and
dashed lines.-and f;’ %f?“i'éhe.w%)z iy *%%h will-he explained hereinafter in ,
connection with the” manufacturing method of &'headgear of the present
invenBBANPRIVIdEY thak the SRappRvicisinThe heaBihearoP the predeprdgear
invenyien trigahost the efeetnfibe 20 present invention there are no

resumﬂonSiBEQ%{EQHx¥hat the strap poerticns in the headgear of
the present invention bfing about the effect of the
present invention there are no restrictions in the number
thereof, but there are generally 1 to 5 straps. Here, in
order to explain examples of the attachment positions of
the strap portions to the head mounted portion and the
number thereof, examples of the structure of the head
mounted portion and the strap portion are typically shown
in FIG. 6. In FIG. 6, (A} shows one strap provided, (B)
shows twe straps provided, (C) shows three straps
provided, {D) shows four straps provided, and (E} shows
five straps provided. Among these, it is preferable that
four straps are provided as is specifically shown in FIG.
& {D), because when the headgear 1s worn on the head of a
user, a superior balance can be obtained, and
manufacturing is also easy. Additionally, if there is one
strap as shown in FIG. & (A}, the one end is secured to
the head mounted portion and, the other end extends
through a respilratory mask, and is connected to a pecrtion

of the headgear via a connector and the like.
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thereof, but there are generally 1 to 5 straps. Here, in order to explain
examples of the attachment positions of_tt‘ielstgap portions to the head
mounted portion and the number thereof, examples of the structure of the
head 25 mounted portion and the strap portion are typically shown in FIG.

6. In FIG. 6,1(R) 5hoRthe dttap prévided ABY Stows tvestrgss portion in

provided, (&3 shewsthege stiapp rovided; (Rshowsfouss¥gpsily with the
provided, and shows fiye straps provided. Among these, it is .

prefe‘?gt()j & ﬁ%%%?%irg%’g%$§ p%{\)}:lggg a%?sl Epgc]:?fi(j‘“a Iyls%o%\?nsﬁlllk—jljcf ko

6 (D)SBEtHIseWRer Hie Fefd§éaiis Woipcbahe Heubated alser fgom the

supedakalanes: eaa derehtained, and @@ﬂggwﬂdﬂﬁhﬁdﬂﬁéﬁﬂ$Y?§e tip of
Additignally, if there is one _strap as shown in FIG. 6 (A), the gne end is
ocur o T T L Rt SO and 1S S0 S oot 1© can be
throu§h B pirafoRy ik, Rdiseohnased ¥ atgortion st theheadljeapt the
via a cenpectet ang the like. bl lbisapgssible ta manufasideesthestap one of
portiqcrhig Ehoenh%a%dt%e&r of the present invention integrally with the
aforementioned closed curved belt or it is possible to secure the strap

portion prodtit&d 2epaerely from thé sralss&nsurvBd deltitethazibsedve
curvesihelt Thedipehdhe strap pordortiscussally preeessediso thatlitcaa

be sui t tion and the like of t i
mask For Saamal, it Sonnetied o Ane of e Eakhectors: 10 Ther senulac

head§é&H6THE Hredetanvertior #dy Have of strtieturé vthéfthaf tre ed
closed.ceiveed belt andthe tsteans. For exampieygsoshowt it hES .24 ustment
anot I t re rQyi inc ct with osed

curvgcgfbe_ tH %%t%%%&%?thog r?t%/ r%gokgegégﬁg %%ju%%r?er%g %5 %)?(tih%t%%s%% of

each PoRich-&d tHe- ret€agesf Hemfidity, iPiE PosbIE fo-Brovide Rorgample,
(for examples; ferereferencecnumeral infAIG. 10D in the closed:-Cuived curved

belt andiqr the sirap ingecgedance with peed.sance with need.

Cne preferred embodiment of the headgear of the
present invention provides the headgear which possesées a
structure suitable for the shape of the head of a
Japanese person. For example, as shown in FIG. 8,
generalily, the head of a Western person is such that the
opistocranicon (4) lies in a high position and the
periphexal slope is steep, and the head of a Japaneses
perscon is such that the opistocranicon (5) is low and the
peripheral slope is gradual. Consequently, if a Japanese
person uses a headgear suitable for the shape of the head
of a Western person, namely, a headgear in which the area
of the closed curved belt is small or the position of the
closed curved belt lies in a relatively high position,
because the closed curved belt fends not to engage with
the opistocranion of the head of a Japanese person, this
results in the occurrence of positional deviation. Note
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
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One preferred embodiment of the headgear of the 20 present invention
provides the headgear which possesses alitrqmcture suitable for the shape

of the head of a Japanese person. For example, as shown in FIG. 8,
generally, the head of a Western person is such that the opistocranion (4)

lies iff @ highposiprcanbiie 25 pefipRefdt sldpaas sicep: Andake $al of

a JapF?B@T@T PEeFsQrkis %@IthQEEE@IQQ%@E]c&aHM(ﬁ)witQW@ﬂ? therson,
peripheral slope is gradual. Caonsequently, if.a Japane rson.uses a
headtRar STTABIE for (e Shabe S the HEad o  Wester parsbn, o+ oorare
namél§, & héangesrsin WRIERRe area 30 of the closed curved belt is small

or the positippofibe clesed survedddeltliesdna ralativety bighgrosition, for the
becase the closed curvedbelt tends natto.engage with, e

opistocranion of the head of agapanese Berson, tHis restits i’ the
occufiBREé bt pasitivnaldeviataiiqeete IBhat thé weef Brefariedy of
simply:as-dgpanesesparsgn fesihe glaritynettheexpltanationindhe che center
specifieaion, ButL.gges yithout sayina.thatthe userls ot Imited 12,00, ¢ 3
Japanese people and the fea gear of the present invention can be°F
appropridtely sediwith ahy Perssn, e possessing a Hedd SticirBaicsen Two
the head structuiecota Japaneseipeison:s Thecheadgears the presente
invention.suited for, the Jhead siructyre %féé‘gh&ﬁ%%‘%&%ﬁgo% P28 cm to
specfﬁcal‘f’y, the %eaﬁgear possessing four straps of which, two straps

have 3lirfdar distan8& #omd the éenteftlof the closed curved belt to the

ends of the giraps of 8he Ocemite A5cami(for exaoyde, 4 emgdanctiie’ is, for

Lo-emta A | |
el B IS the-chid o the Shrape b1 28 a1 38 e of SxAMple, B0~ 7

cm). PRPE MKe E6iteR BF ti SloSEd EONEFReIPYs HoF 15-eR&fpleiaged belt
showhdn £161 9 wheatitis assumeslthat (fe openingsdefineichand o the

surrogpged py the closegcurved belt

Further, in another preferred embodiment of the
headgear of the present inventiocn, suitable for the head
structure of a Japanese person, the center of the closed
curved belt 1s positioned on the opistocranion of the
head of a Japanese person when the headgear is worn, and
the area defined and surrounded by the closed curved belt
is 50 cm® to 120 cm®.

It is possible to refer to the standard human head
model of Japanese persons, or to the statistic (AIST)
data which are the of the head sizes of Japanese persons
to determine the opistocranion of the head of a Japanese
person. Note that, during the actual wearing, it is
acceptable for the position of the opistocranion and the
center of the closed curved belt to have some minor
deviations because there 1is practically no great
influence on the effect of the headgear of the present
invention.

Here, the area defined by the surrounding closed

curved belt is determined to be 50 cm® to 120 cm?, in
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is a flat plate, the point (6) corresponding to the center of the flat plate.
Further, in another preferred embodiment ofthe 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 opistogranion of

the RE&FOF &JaPanBsé Perstrwhen Tie heAdgeatis Wth2and thEareg +°
defired mndsswrtounidedhiby theeslbsed cueveddyeit. 25 is 50 cm2 to 120

cmz2. Itis possihle dorefe to the.standard humandiead-madel 9f rected to a
Japanese persons, or to tg%stﬁtls%c AIET data whigh aritheo t
t

he
head €128 BF JaPanesd iR The oplstd&anion dtine
headwefrar ¥apanese30 petsord Note that, derdnty trecactbabWearing,sieist

acceptaple, for the positionof the opistesranionandthe, centerof the s the
closed curved belt to have some minor dewa%%l%éjgcause there is

practiEy wo JraGliffluent® 6 B Eréstof HgE8-5HRE pr&Sent
35 ingentign. Heregtherareardefiredbyntheasuriounding 6losed dwwveda planar

belt ig determined %Qeé%gﬂgé@t@@gcr@%é?tl@o orderfecvrapthesiope one

near the opistocranion which is more gradual than Western persons.
Furth&#hbré thé prédertivémtion R dirseed o £ %aﬁf}écf?ﬁir% fethitd °FF
of a hezwlgear. Namehs thé B ManafaeturireamethoteofitheHebelgear of

the present ;jpvention.inelidess 8:akting o steprigely off theemeanber

formin%the clo,$egl CelJrVE% belt ortéon ggrl exa plci, seedref%r&r?lgg belt

nuM&RF T IPRIG "2 o S pieinaf ShaterT aeh% S cORRECtiny Stép to

conneetratieastaoné 1O pairtofdipstoseit eheraricsecongecutaahnklyof the cut

off members ta theraby feram at least aaeuunctionoHesaenberfoeming: r

e st e el eien b e loeentoned esen oY e
closed curved belt portion and the strap portion, and
when possessing the structures cother than the closed
curved belt and the strap, it means the member containing
the structures, and when the closed curved belt portion
and the strap portion are separately manufactured, it
means the member containing only the cleosed curved belt
portion. Further, "one pair of first cut end and second
cut end", means a pair of ends of the member forming the
closed curved belt portion to preduce, for example, the
junctions as indicated at 2 in FIG. 2. Connecting the
pair of cut ends produces the closed curved belt of the
nonplanar structuﬁe adapted to the shape of the head of a
user.

The cutting off step is specifically explained
below. In the first method, a series cf members forming
the closed curved belt portion are cut off from a planar
material; and at least one place of the portions of this
series of material corresponding to the closed curved
belt 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
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15 manufactured, means the member (for example, the four blanks of an
approximately Y-shape in FIG. 1) having the closed curved belt portion

and the strap portion, and when posses—sir}gélthé structures other than the
closed curved belt and the strap, it means the member containing 20 the
structures, rarekwiein the Elosed durved belt poitioh ahdehestrapaortion

are sgparately manufactured 4t Jneans thememhercoptaining,only the:-+ing
closed curved belt portion. IJ:d%rther, "onerﬁair of fir tcuﬂ;hend and secon

cute d*r,l%ieéch% pai 6t entfsot th8 e %éleo?r%sinag 25 cfé%gdeng and a
curvetkEssitportion teplodices; fohexamplel i junctionsras inditatédacecond

2 in Rl 24 Ggnpeeting: the: pairofeut ends producesibe closed ayved in
belt of the nonplanar stru tureb dapted to th shapehof the head otf.a
user. 50 Fite MG OFF SEpT8 RpecHEalty EXFAEE” Belol, I te Are®

methediraséresofimembers forming the closed curved belt portion are

cut off from aplanar- najerial and atlpagions place.ohtheprrtiens okthis urved
seriefs? oilgwateriacl corre§poncljinf? to the closed.curveqj 35 bq{l}t portionsis

cut off {the firStcutlifiy) albngThe first Eutling fifg, and Rirthermord 18 tht° "9
off (tHe second editirigy vfchd thetsecohdecuttirg e whickeisundd4 grwed when
Proxirpif E&%&@r&t éUﬁiiv?l@cﬂirl%Q]cF&d g‘ﬁamiti@araélﬁhwi;the?ngltchf @%Ir(}:ion are
Intersect the first cuttin e, to form at least one palr of a first cut en

Al SECS A et e TG T TR 6t CLmh G ach & Buirg™ 2
are eRpressed piaifsTor E6ni@fléked BakE e facbseid prefevaslele it

perfopn the bue cuttingsn sinultaiequsly: Here, "assetieseimempersicture

forming {he closed cupved. pellporions” gfers o a series,of members
possessing 10t € Closed curve be tSO aplanar StI’UCtUI:e, and when the
closeB %RV Belt bbrifstrand the §FdS poRibrieEbfisgraligluding this

manufacturet:as mentionetdaboyvee itdneansia curved belt portions and
the strap portion are separately manufactured, it means a
series of members including only the closed curved belt
portions.

The first cutting line usually is a straight line.

On the other hand, the second cutting line must
a) be in proximity to the first cutting line,

b) not be parallel with the first cutting line,

c) not intersect with the first cutting line, and

d) be obtained by sewing the corresponding cut ends
together without cverlapping to form the closed curved
belt adapted to the shape of the head of a user.

The meaning of "in proximity" refers to the range
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 invention can be
obtained. Generally, the second cutting line begins from
one end of the first cutting line. If the seccond cutting
line is parallel with the first cutting line, stitching
of the cut ends does not provide the cleosed curved belt

with the nonplanar structure. If the second cutting line
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series of members including the closed curved belt portions 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 riembers including this

structure, and when the closed curved belt portions and the strap portion

are sépﬁ%ﬁé@%ﬁn@ﬁa@uﬁéé;sr% nfedrsla Setie8df Mémberslinelutindg 1ole to
only the.clesed eueedbelt 2orperéipasdihasficsheudingdinevusuallyds antire
straight I|n On the other hand, the second cutting line must a) be in
prOX|m|tngto the first cutting line, b) not be parallel with the first cutting

line, 25 c) rdt iRte PSS DA St edttifg in€drid dybe bbtsined byeach of
sewirg thereairesponginghnettends t@g@@@awﬂb@ub@/@aﬁpi@@&mﬁm having
the closeg cur\{ed belt adarptgg tQ ti}e sh%pe of the hea 8f a ”SSEO-E»Q? cut end
meaning oF “in pI‘OXImI Tefers t6 the range 56 which doés hot generate

the waste éfim‘é%@lf‘ilaz'i by eseéssife chippingo bt the Famge is hopar
significant asa mg asthenheadgeasof the present iventienisande-an

obtained. Gen sgﬁa )% t{‘s\% %eCO”Stcué%%%gx%Be%i”%]Fé o130 %?”ﬁaqcfé Mals,

first cuttlng Iin cond cuttin ineIs para e first cutting
line, $ft€hing 6Pthe &&%?@%&ﬁ)ééaﬁomoﬁa@qﬁé%%ﬂ diteed Bt wihion
the n@mplamr stuetdre. Isthensecondreutting tine-15r interseetsethedirst,

C“t““ €, It13 not po Se'bge tc?zé%@’n‘?%?%@ér ‘f‘%“{e%%’k%ﬁg oyt %%‘1%; the

overt ntlre Iength n a second met e cutting off step, eac

| 5therﬁﬁ@ﬁ.%?érsfﬁmﬁgsth‘é@ogéa%%ﬁ/éalﬁéa?eoﬁ%%thmlét%as‘tdﬁét off

pair af eolirsk cutzengapd ansecansteis ent, istindividuallycub dfffecrnonet the
or mQreplgnard %Bef'aé%%!%%‘srsee&ﬁ@%&“e@% the memhers can...

advantageously e cut off from small planar materials, 10 and, a cost
decrésBe GAIFHE eXpECte (Rithe appticatior 2, vielding various merits

in regards to manufacturing.

In the cutting off step, it 1s preferable to produce
at least one pair of a first cut end and a second cut end
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 belt porticn lies in
plane. Thus, it is pcssible to make the three dimensional
shape of the closed curved belt adaptable to the shape of
the head of a Japanese person. For example, as shown in
FIG. 3, when the angles of the first cut end and the
second cut end from the tangential directicn to the
closed curve are respectively 60 degrees and 120 degrees,
50 degrees and 130 degrees, the cut ends respectively
form the open angles c¢f 60 degrees and 80 degrees (total
140 degrees) on a plane. The above-mentioned cpen angles
make the headgear adaptable to the shape of the head of a

Japanese person satisfactorily.

EXAMPLES
Below, specific examples of the present invention

are further explained in detail with reference to the
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of the materials which are left over. Furthermere, compared to the
aforementioned first method in which the member forming the closed
curved belt portion is cut off from a large ﬂiénér material, the amount of
waste of the 15 cut material can be reduced, and the manufacture
equipmenticaysbe of a small size, yielding various merits in regards to
mangggﬁpigmg. in the cutting off step, it is preferable to produce at least
one pair of a first cut end and a second cut end 20 with the sum'of the

open angle€ bFthe fBPEG: &P AnBRE $E8ond BdtEnd BEMg U dégreard
or mererwhen e tmembet formihg fhe eloskd cunded-helt potmnresifacture

plane, thus, itis possible to.make dhe threg dimepsional, shape of he s on . 15

closed curved belt adaptable to the Shape of 25 the head of a Japanese

persGr St E@niie SRS ¥Rowh if 1EIG. 13, wheh theldiies GPimestsPedt”
end and thieoseeend cuti end fdnb the- tasgeatialadirection td the ictoser. 2,

curve.are respegtively 60 degiges and 120 degrees, 50, degrges and 130

degrees, the cut ends respectively 30 form the open angles of 60 degrees

and 86 G8grEERItAF 1467 HEGEES) Gt APtAME: STHe albdVe-frenfiBHed w2 Ved
openanigies. makie thezheadgearasdaptableto the $hape ofthe head bEaween

Japapgge %ﬁ%b%?@&%@or‘”é(- 39, EXAMRLES Below, specific examples s+,
of the res%% invention arelfurther explained in de?ailv%ﬁ reference to e

the - A6 5frawints’ Bxaiipté 15 #18 . £ShdWS fourthiembers RURER forit 42
the ciised edivedbettporionybefoié the stitohingtormanufacttre tsoad, the

example of the-hgadgear of the presentinvention if atranged,as-shawn in
FIG. 1 the"'clczged curved pe%tl'('/ p%{tion as indicatgd the das%a%f]ri]neﬁ%g,
in FIG22 £4fibe ddhcel/ed. Whefl thé fittfied poridits (5 roviding fie o
nonparar sStrliotfe 3¢ tvb closed cliredbws a user wearing the headgear
of the present invention.
Example 2

As shown in FIG. 8, generally, the head shapes of
Western and Japanese people are different. In FIG. 9, cne
example ¢of the headgear of the present invention having
four straps sultable for the head shape of a Japanese
person is shown. Here, it is assumed that the center (6)
of the closed curved belt is identical to the
opistocranion of the head of a user. Here, the distance
from the center (%) of the closed curved belt tc 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
it 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 shown in FIGS. 1C to 15, in which
the headgear (wearing belt for respiratory mask) is
provided with four holes (7) in the cleosed curved belt

portion (1) for the purpose of the adjustment of the
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ends is larger on the peripheral side of the, closed curved belt than on the
inner peripheral side. When all of the fc")"urjs itched portions are stitched,

the closed curved belt of the nonplanar structure is 15 obtained. In FIG. 3,

the apgiesiofthe titched portibhsrarriffustisted sRIG Leslidws haudegmidity .
wearing the;headgeas oftheqiiesentipyention: Example 2A¢shown iRe1t

FIG. 8,9 nerall)g he head sh%pelslof 20 Western a?d Jaﬁgneseg o] Ied four
are different ‘i . 950116 neexaampl% ot the %agégar &t eapcilggen & b
invertioraraving foak stragssuitiale fér thedieathshdpeoof & dapanese portion
persomis showkdHerge i is assumedithabthesenters(6) f the closed

curve_d belt is idggtical t%he 25 %Pi tgcr%n&i)on gg%’lﬁ h%angf a} uigr. I—%%re, -

the d?ﬁgﬁgeqlf?onﬁﬁé centlfar?é{)aolp &’ cloSed CurVed belt to%he ents of P
the strBpsdstefitethbut(the lenganetthelstiapditséfigoés nepnisgierting hole
Furgﬁ,_bﬂ%e ?& ElQ Eﬁéﬁ“ﬁ@f@ﬁ%@gﬁ&ﬂ%g mfesfl_acp&%%@;ﬁ?@ @%Lsmm of
as It ractica oI exX , S as Indicated. | .

the CHERGN 16 i B e RS Aot ior BYah ol B e REdaAg Lo
accofding ta e praseminvéntiortis showiihReS. 40 tealB) i whach (3}, so
35 therheadgear fwearing.hslt ferarespiratory mask) iopravidetbwith deurs user.

holes.(7) in the closed c belt portion (1), for the purpose of the
ot O e 17 Rt ot eath Bt o S5 IRE FaRSa0s of e closed

humigit v fifitHis héadigedri tie $Rape bf thecdlosePrimed Belt pbhich- (1)

is gengradlyrespilatesal pentagenralantous slkapsd3) ate provideth A ssary
Hook-and-Loop fastener portio ) is.provi e i a ap. .
piagsedizc bt it € in iy LA Lt U
strapS(B3y BktendBEhiduRhithé istiap otinfing h8lenct shown because the

right side view and left side view are symmetrical.

INDUSTRIAL APPLICABILITY

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

provided.
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of the nasal mask frame, and the intermediate portion of 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 nasaf-Mask can be secured to the
head of a user. Note that, in FIGS. 10 to 15, the junctions of the closed
curved belt portion (1) are not shown, batldaidially, this headgear

possesses the jungtionsn the pegessary 15, places, Ruther inkIG, 13:.x to a

only the r{:ﬁht side view is shown, and the left side view is not shown

becali§& the® Tight SRfeVieW Kiic bt Sidé vieRParerdyrimbtRag < contacts a
INDUSTRIALTARREICABILITY 20:Apdordingtodhe presentémventiongas for

headgearwhich, is\used toseque g respiratory, mask.used:in &%8%:
therapy or NIPPV therapy, etc.,éo the head of a user is provided. - 1

CLAIMS 1. A headgear fdt SetafindaATEspitatory madk t84 feadbrgPunted on
user, Whereinctheirespiratory maskssontaets @ face of the user to supply a

positive pressure gas for 3 respiryion;to-the-uses, the headagab s mounted
comprising; a head mounted portion which is mounted on the occipital of

the uS&r- ahd"d strap connecting to the head mounted portion, 10 said
head mounted portion haviagdatieast oneclosedwurniedbeltsaidiglosedieast

curveg-helthavng therepn atileast one junction, at least one of the
junctions provides the closed cur%ed k()aglt with a nongfnﬁS structure
&

adaptable to a shape of tHi& h8ad of i uS&~ 2 A R VAdeRrding t6°" 2t
claimiewberesinsaid juriction,is #drmed by stitchingt 3tAeheadygsaions

accorgdingtoselaim 1012 wherein it Gamprises ajlaast fve jHietions that
‘"OW%%EE%%%EQ”EEEE%QEE%“@%‘a shape of the head of the user.

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

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

4, A headgear accerding to c¢laim 3 wherein the
number of said junctionz in total is four.

5. A headgear according to claim 1 or 2 wherein it
comprises one junction 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,
elliptical, or regular polygonal.

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

9. A headgear according to any one of claims 1 to

7 wherein the number of said straps connected to said
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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 junction which provides fhelr?on“planar 25 structure. 6. A
headgear according to any one of claims 1 to 5 wherein a sum of open
angleszefthequnctiohspwhichoprovide thernonplanar structure is not less
than 15 degrees. 807. Apeadgearaceerding to,apy o0g of daimslitp &4

wherein said closed curve is generally circular,  elliptical, or regular

polygonefRS A REadGEar ZetordingRs ahy oie'SHbidims T 86 7 WhafdRce from
the namber vt safdfstraps cdmrecied tagaid BS headimeuntedgiortior istraps
one tpdives 9.4 headgearaccarding %%”}é%@%fé claimgliton 7 vhersin, ,

the number of said straps connected to said - 19 - head mounted_portion

is fout $5.38 FealigB4r 20Gramy B cIaim 8 Wherém®Said Strapinciute &©

two straps of ivHitk adineap distance$from tacceiftercof.the closed curved

be“ to e_”dSJQI the straps 948 3 %@681@1?{(?, and, W strapsaf whichas 1 +o
linear distance from the center of the closed curved belt to ends of the

straps s B8ThT t0' 38t 115 A fied§g&aratcording 16 hny ohe Siehints 1 the
to 1Gwhessinwhereit iwom onthle userk, ke cénter bf theo 1 0cdlesed
curved-belt lies-Kntheviginity of the-gpistacranian of the head of the user,
and the area defined and surroL ndedrk%/ th% %psegfcurved belt is 50 ng]?b
to 120 cmZ. 12. A headg8AracdcsTdingTd any one of dhims T 1§ H8iTed °Y
whereihcsmong tie hdati eRdurited Porton ahd the trap” - at least the strap

is made of g materialithathase stretehof Q05% taR0% wheppulled:ds 1 o

1.96 ; 13, 8,mgthod of lpanyfachuring & headaear according. g the strap,

ot

he

at least the strap is made of a material that has a
stretch of 0.05% to 20% when pulled at 1.96 N.
13. A method of manufacturing a headgear according
to any one of claims 1 to 12, the method comprising:
cutting off step to cut cff a member
forming a closed curved belt portion from a planar
material, and

connecting step tc connect at least one
palr of a first cut end and a second cut end in the cut
off member to form at least one junction, wherein, in
sald cutting c¢ff step,

a series of members forming the closed
curved belt portion aré cut ©ff from the planar material;
at least one place of the portion of the series of
mempbers 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
cf 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 said

clesed curved belt portions having said at least one pair



to any one of claims 1 to 12, the method comprising: 20 cutting off step to

cut off a member forming a closed curved ?ﬁlt_portion from a planar

material, and connecting step to connect at1east one pair of a first cut

end and a second cut end in the cut 25 off member to form at least one
junctiofi, Whergin dnt saidcuatiy 6ff stepl arseriesnof hemibers forehiag the cut
closed reuryed heli-porion are suboff from the-planar material; at least

one place of the partion of the series of 30 mempers corresponding to the
closed curvéld4 belt%oﬁ?o%u%g tuéi‘%g%n%eag}i‘rr%cﬁﬁin% ﬁheeg%%%"% fl?rﬁqceorrdmg
cut offcaleng arsecondistittinign lingwhickrlisdm the peoxirhfty séfethe figstid at
cuttingding-anghis nat paraltel withiand. daes natdntersect the fisst SURING cnq
line, to form said 35 at least one pair of first cut end and second.cut end, ,

or, et of 1 R Bre 1t mirg aifl Mostd RHecBEN Bortiohs Having "
said atdsastroheapair t20 offistduterid and séeond cheerd igian 15 degrees
individually au; eff ftam ope o5 mareplanar materials cld-Ad belt portion
manu{acturin%methgd of a headgear according to claim 13 wherein in

said qutteiﬁ‘rTo’g o s"ileé), <HiT at 5 least one pair of a first cut end and a second

cut end are formed so that the sum of open angles of the first cut end

and the second cut end is no less than 15 degrees when said member

forming the closed curved belt portion lies in a plane.



