SPECI FI CATI ON DEVI CE AND METHOD FOR HAI R | MPLANTATI ON
AND RESULTANT | MPLANTATI ON HAIR PIECE Field of

I nvention The present invention relates. to a w g
manufacturing in general, and nore particularly to a
hai r-transpl anti ng apparatus and net hod. The present
invention also relates to a resulting product or piece
conprising a thin base onto which a nunber of hair
segnents are transplanted and secured, which may be a
di sposabl e one. Such gpedMgicRBEYORE recogni zed as wi g,
hai r pi ece, toupees, etc. However, the product in
accordance with the present invention may be worn on

DRAEEbD wifo B0k BRIl Tatlon 3Rt rERDLTaNT
speci fication, ;mpggmAﬁmlqg.rg{]Rtsepy%Epr oduct with a

nunber of hair segnents trans and secured
thereto for wearing or adhering on any part of human
Ei d Iskin.io Background Art The traditional w gs were
xpensi ve one. There has been no idea of

”HT‘HI; 5k ﬁﬂﬂv@ngbﬁggﬁﬁgﬁ%vﬂ Qi ﬁ'ﬁh’ﬂffgcfmﬂﬁ }’Hf geﬁé‘fal, and

been manufactured I n suc
: morha:art:sa@rlynto aﬁaﬁ:@trdadplahttngoapMaws lanidometiiyd.omde present
ranspl anted by handwork onto a three-di nensional,

| -'"V%néﬂoat?'\?@wy*qtﬁﬁéR BEasiting Aoduet 9oPigse comprisigyadhin base
ontda\rﬁlhwl'ﬁgwn?@éregf RQL‘: %&&?@ﬁﬂ&ﬁé&i&&%ﬂ?@d tahdtzc\é,p%g%'dr Which

e transpl ant ed

- .mayHss asdmpas@mbameedS@ucﬁrodlu@bmapué rbaabnméataénm
repeated 10,000 tines. This, of course, consider %'Iy
- hairpigspe loupeas, micaripwewes therpragHof atagww@nmewmhqml
t to manu ure a, di.sp

- prosgfiy e oy, 8 WIR o AL BT by oY RRE dpGruding

head, Mrﬂyl $Hint etd. hev ey Vesiisle stthphy ﬂﬂ:sf%rhpwﬁé"ir'i"tﬁé‘ specmcatlon
adhesi ve | ayer to be fitted onto a skin of

it sopwdifne leoweteany ted adhwéithva nuayer of hair segments transp[anted
-and secured thereto for wearing or adhering on any part of human body skin.

Background Art

The traditional wigs were hand-made, expensive one. There has been
- no idea of manufacturing a disposable wig.

A hand-made wig has been manufactured in such a way that an
~artificial hair segment is folded in two, which is one by one transplanted by
handwork onto a three-dimensional, relatively thick base. Whén one folded
hair segment is transplanted on the base, it looks as if two hairs are
transplanted. To manufacture a wig with 20,000 hairs transplanted, such
laborious task must be repeated 10,000 times. This, of course, considerably

increases time and costs for manufacturing the wig.

1




thus fornmed was relatively thick and its thickness was

not uniform Wen using such a w g, anyone can soon

spot that he or she wears a wi g, because a boundary

bet ween the hem of the wig base and the human skin is

quite easy to be observed. W have nade anot her

attenpt to use a very thin base sheet of thickness

equi valent to a human skin. However, it has often been

found that the thin base sheet between adjacent two

hol es, formed by penetration of a pair of needles,

could easily tear off to forma continuous slit, so

t hatn bbeinltal fatiehastes manEhétafe akfgRDbIE Wigas M to apply an

This is because an excessive degree of tension shou
adhesiyg iy eqpting emeprayingriolthe eindheside dfiaibagettaiform an adhesive

i PSR A O E JRET 3 Bl Hahsdieroihe adhasiye laver

thimiormekienas Fethfivalyithiek andaws thidkess WasOHGnifReRl - When using
Anot her problemis that an adhesive | ayer of uneven

suehackige 85yenrs dan tsoonspos that the drashe whars a twigWéaddse a

t ig.is. fitt onto the h n skin, which
ol Bk b b b e ea GG sy e casy to
beaheehgig problemis that, when a folded artificial hair
is sinply interconnected onto a wig base, it tends to

|'i eWeovaveahedg ariothédraattempttiosusiesa Rty thiri 656& @Rb6t of thickness
ooks just like a wg. Summary of |nvention

o] i |
calF ARG TN gINmaT Skl s HaaYer Jhhag sfteetbasm fowad ihakietthin base
shedt Rl o b B TGO TRIeS, Ry BekEnaRan o BARIAH fikidios,

codtljeastily tdartdfetpfaraeaicontivesus sIR, 56 that tHBMRGANRaftation
I ece, ?n ich 2 a nunber of hair segments are fixedly

beqqmeg ifeaiBle- at reasonabl e costs. Still another
ntion.is t.o

oo kel AR G0l ol B TS 951 o o
thirﬁgﬂﬁ?glécte%t?jémgig Rair tiadspleAERE préfeN WHItehy tHthin base sheet
could be split by the root of the folded artificial hair when it is pulled away from
the base sheet.

-Another problem is that an adhesive léyer of uneven thickness tends to
-cause the base sheet to wrinkle when the wig is fitted onto the human skin,
which could be spotted that he or she wears a wig.

Still another problem is that, when a folded artificial hair is simply
interconnected onto a wig base, it tends to lie down along the base. This is not

-preferable, because it looks just like a wig.

Inv
’ Accordingly, it is a principal object of the present invention to overcome
the drawbacks and disadvantages of the prior art wig manufacturing system.

Another object of the present invention is to manufacture a piece on which
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hai r-transpl anted piece which | ooks |ike own hairs
when fitted to any portion of human skin. Stil
anot her object of the present invention is to provide
a novel apparatus and nethod capabl e of transpl anting
hair segnments substantially in upstanding condition
Wth respect to a thin base sheet. To achieve these
and ot her objects, in accordance with an aspect of the
present invention, there is provided a
hai r-transpl anti ng apparatus conprising a first
supplying unit for supplying a base sheet of elastic
a member off haio sagmentdatedixddhettanssiahicanat @aBassble costs.
strggﬁgin unit for stretching the base sheet at the

pre Hﬁ}‘?éc?%%@iqfit%%Pr%%mt@uﬁgﬂqm@uﬁmtura‘ar
i1 ' f redetermned length to
haRApREIAoR P14 of 2 OEBRhL R Be P P P et Tt wo |

a first si
- r ecBtill apathengbjest dif ¢ise prdsent aenabe s bWidhafti@ 8
ositi?ned bel ow a second side of the base sheet, the
hajideanseianied pisrsswhichrlepkylikeewpdwdrsswhen fitted t6 angnportion of
huP@h&skisnd reaching beyond the first side of the base
sheet during ascending novenent of the needles, the

neestileahotbler epfiet @ﬁtf@bz@eﬂﬂidv@b%mi@%ﬁ)m b in%ﬁel ?ﬁparatus

the hair segment at the_fl rst si de of the base shee
and, metherd fapablei ¢igransafantingrinigsegmentsobemstantiallydn upstanding
he, base sheet so that the

: . d si.d f
o @?%&ﬂggégétgtgtq g}lﬂn E?g?ﬁ _eﬁ'ai r segnent caught by the
- hodlo s¢hleve ﬁﬁ@ddqén@ﬁtﬁe'g?)bliédté,si a%cgﬁ'}l]éﬁcet\nﬁh Qﬁscf.s ect of the

sheet, whereas a pair engt hwm se hair extensions
preggutindeRicn rthareispuovidedss Hais-tafnsphantingt sppmdivatmprising a
to bel ow the secon

. o] th h the hol

frsf B Bof e fox et @ Dashaheet of plasyo materiabio & vi ng

: i nab _ .' ot vi

P o B oo trihd i W PSR s et ot

the gmeideterminieel pesitiorg o stbend supplymigieniofortiPpRasea Hair

first 3 ad eS|ve_aPI|cator for applying first

Seg&?ﬂ{é&f\?eo"@ e&%{EH”QfF angth tqpdisstoside nf theibase sbgatnt st least
(o J ' t.he b heet b

tworBERI X sthtiecds ook S o VG ot Poiioned eloar ¥

o econd adhesi ve 6 ol | e e Koy Fpfing fHepdddithde to
fOF%Sg@S,anqngqg@iiqggbeyond the first side of the base sheet during ascending
movement of the needles, the needle hook ends catching an intermediate portion
of the hair segment at the first side of the base sheet and then passing down
through the holes to reach beyond the second side of the base sheet so that the
intermediate portion of the hair segment caught by the hook ends remains on the
first side of the base sheet, whereas a pair of lengthwise hair extensions
extending from opposite sides of the intermediate portion pass through the holes
to below the second side of the base sheet; a hair-curling unit for giving a
shape-retainable turn at the intermediate portion of the hair segment which has

been caught by the hook ends of the needle on the first side of the base; a first
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the first adhesive layers, to forma second adhesive
| ayer; the needle, the hair-curling unit and the
first adhesive applicator being operable while the
base sheet is nmaintained stretched by the base
stretching unit, the stretched condition of the base
sheet being rel eased or- | oosened after a predeterm ned
nunber of the hair segnents are transplanted to the
base sheet by the needles and secured thereto by the
first adhesive layers, followed by formng said second
adhesive |ayer by the second adhesive applicator. In
adhesivemnnlicatortfor applyfrigrfirst adhesivée g etoh of SPRIrhe€sf thehair

i d ; d the second supplying unit
seg s S8 eindiean fne eI binamenss sheetuinserby fming a firs
i ppLyi |t conpri,se
R e R T R BN (D 2l s s BbpiRator for
apphing aslecond maihakivel towillt dver ke fiestesisd 8 the Bash @h@dl:ﬂ Iffluding

f ti the continuous, endless hair materia
theyfist adhep R Jayere: iaifasy  sprenbedhasivedavatoutha needle, the

i NiL.NG: i . predetermn
halr ey uffteidth et nriitie SERITRb: SonBoRerate Wlecine base
sheettismeaintaintdidirshedd) theWascORPRSRMg unit, the sjretched condition

t
inverted-triangul ar frames through ich the N 7
of heghrsn shsatdirirg rejaasehar logiseped @fier amratibigrmmddinamber of

f [,] Qi [ {on of the

IR RSP B 5l Qe 5] b bl anc secur
theretodyatheshiab ddRuéivE Y es AN Ned %Wf%‘iﬁ\hfgaée%ia)%'eﬁoh@ adhesive

synchroni smwith reciprocating novenent of the
laygelytiae seqonrd pdhesiveiapplicetani t may cogpr:qsef_a h;eat _e(r]Ie

' t the first si )

o ThReCmBbdRERY, RS NG g iee doe Sase et upside

' liiat: ' f j air
o e e cre g ST, A HET SeofieF ) dfoVE'eh
undgeside ofttbe blagetsheet.nt er nedi ate portion of the hair 4

i s heated to be partly nolten or soften to

fsgﬁﬁ%&t%;opgr%p fying 5p\;ép\ay.éﬁgﬂgnsm@ans(@ﬁ§ppglying a continuous,

onc g1 25408 LIS Ao EL T L i sur o
conbpuouys,asfless. hair material when it is supplied by a predetermined amount,
thereby obtaining the hair segment of predetermined length.

The second supplying unit may comprise a hair catcher including a pair of
_opposed inverted-triangular frames through which the hair segment extends
substantially horizontally, .with a space therebetween for allowing insertion of the
needle hook ends. Preferably, the hair catcher is rotatabie and swingable about
a vertical axis in synchronism with reciprocating movement of the needles.

The hair-curling unit may comprise a heater operable between the hair
segment and the first side of the base sheet, the heater making contact with the
intermediate portion of the hair segment when the hair segment carried by the

needle hook ends is moved down, whereby the intermediate portion of the hair
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The apparatus may further conprise a base lifting
menber operable in synchronismwth the needl es for
lifting the base sheet, remaining in a stretched
condition by the base stretching unit, to keep the
hol es uncl osed, thereby allow ng snooth entry and
passage of the needl e hook ends through the hol es
when the needl e hook ends returns to the origins after
catching the hair segnment. The apparatus may further
conprise a hole repairing unit for injecting
repairing liquid to the holes after the needl e hook
segipnt ¢$1h¢§ie|dgt0tbmpaﬂyrmeb@nenﬁoftémkefos&phe&h&d of a@iven shape

wiiQf raRa s chnand eBRr ey soiidfeds, ovi deg a ' oo
hai Préfé?eﬂ:ﬁff)' tﬁ@téeﬁgnﬂ%‘dhggl |'c§fd?ga#§!]§s fljieegéccﬂ{d adhesive by

stretching a base sheet erira
traﬁeteﬂ es so that their hook ends pierce the base sheet

iﬁrm hol s andtrrt%ch beyond a first side of the
bas %ﬁ@@?f U &1y iy &fﬁﬂﬁlnﬁ@&ﬁ base bftinganember gparable in

syR&bhisANRRhRRY PREdR sSBF ngsfhgeoa?slf él‘ne%ft bl%h?r?alﬂilf&eﬁ d stretched

during which an interne e portion O
conditjomy the bmagittetd:hmghmn tekebe thwnklegeMitlosed, thereby

transformng . the hair segnent to provide a
allgyingsment Sbishiy and parsaas of e 1 h@qkandsmnougbrthefhoues

W Ip Abb BT braiCle B SInBRENBL RS ribking 52 el scment.
car'ﬂ')e amarlamdwaaﬂay fuﬂﬁ@ﬁ@@hpﬂ@é% ﬁdlé %‘;Sﬂlnhﬁ%n"l%?ﬁnectmg

g first adhesive layers of first adhesive 1in a
r epéﬂ'f'lgy“‘ﬂiﬂf‘ fie the bplesraster thetnesidieehodk ehds basginghtbethair segment

ﬂm tai,n turns to secure the

.haﬁlé’ Erﬁagﬁﬂg t{aﬁlen§1 (?Rto the first side of the base
shertaccordpeatvittlahther 38patEo MY &Ssé{tQHv%ﬁt% MRER &

returning step, the transfornming ste e

proviged- %b@lﬁﬁf&r@pﬂlﬁqmgunethodacqmadahg the smbsmﬂﬁlmtcnmgtd? Base
re trans a ted and secured on the

Shegggteﬁgigtm?ntﬁ”éﬁc HNRYRE se thajdh gﬁéi\@@kr@tdéu mgmeethe
basbWHedto tdih hBle dHRiedkh dﬁ%é%{) RO rif sldiof Ml b RROURIL

remains on the first si S€e she
returhieghbk ewediey atheir qrigin pokitidneddidyonde E@ctdnd side of the base

si on xtends from opposite ends o
shogh, (BEOptIc i i oraditerholign of hes halr seameridy cagltiey the
nec@RCRGKk ShAE Ofraﬁﬁﬁrrﬁﬁlﬁeth%h%q} seérﬁeﬁ% Provide a shape-retainable
turn at the intermediate portion of the hair segment, after the needie hook ends
catch the hair segment but before the needie hook ends carrying the hair
. segment pass through the holes; forming first adhesive layers of first adhesive
in a dotty pattern on the first side of the base sheet afound the shape-retainable
turns to secure the shape-retainable turns onto the first side of the base sheet;
- repeating the needle moving step, the needle returning step, the transforming
step and the turn-securing step until a predetermined number of the hair

segments are transplanted and secured on the base sheet in such manner that
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or | oosening the base sheet from being stretched to
contract the base sheet due to its elasticity and
reduce di ameter of the holes; and applyi ng second
adhesive to forma second adhesive |ayer entirely
covering the first side of the base sheet for fitting
on a human skin. In one enbodi nent, the needl e noving
step conprises elevating the needles fromthe origins
positi oned bel ow the second side of the base sheet,
and the needle returning step conprises noving said
needl es down fromtheir upper dead points toward said

thershgpagetdimatia duimeat thetiotdinmedtate poetidgreenine WalY 58§ment remains
es novi ng the needl es down fromthe

ep.. conpr i
o eRESBet ihehaae HeobbetkeensBediiot nberats a pairtnise

i | t. C hse
oA ie R okShsREEpSehds HoMl Bl oS EER Heled Damsrstumable
tutrothaought the lwolegita beydhe tid s6éormrisiasiorehé Bﬁ?ﬁ shB¥t; Pereleasing
e

formed by applying the first adhesive to
or dppgsningthe basst sheetifrom bisinmstretehed tacontiackthesbasensheet due

038 R 3L 0 B s VAUTRED, AR sEEohd s

to éatheaiseeonydaksive My dradiRelysva ' L1y
first adhesive ont O@S{ hre fi ryst sﬁgg)ﬂé?g{ﬂg'@%\ségﬂﬁgée%?smet
fonfitting en a hemap|skin.f or med by el evation of the needl es

t ing.the first adhesive to th _
e O
ne&alss Fron? a6 figitks g siththdd 5e%w~°thg%e9fm& Ry PP e sheet, and

during the needl'e returning step. In accordance w
thesngqdie seforming stepecmpdibes neoving sait néatlen Hown, fréMan&ir upper

deqd PRSI sBid Brcisnc th @noMr arieadimengr Beerasdih maving
iRk havi t d oento the. b .
S ORISR ey A8 EERl o ST RRLIEoffihE SRl ove the

seooadrsidé of the base sbegtrant the @E@di&@u@i?é‘é?‘ EdthgrisebbRvating
ing on an underside of the base

P R AR R T RGO
e BPS R BAEALE e B s T BT EhSe o
the shapedretaimdblé tom SultaSiAIRY attHBls26fe Ae! deinfAsialdl§ Siter the

first adhesive layers in a dotty
- transforming step is cartied out to form the shape-retainable turn. The first
adhesive may also be formed by applying in advance the first adhesive onto the
first side of the base sheet between the holes formed by elevation of the needles
and transferring the first adhesive to the shape-retainable turn when the
. shape-retainable turn makes confact with the first side of the base sheet during
the needle returning step.

In accordance with still another aspect of the present invention, there is

provided a hair-transpianted piece comprising a thin base sheet of elastic
material, a predetermined number of hair segments transplanted onto the base

sheet in such manner that an intermediate portion of each of the hair segment
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pattern, each overlapping the turn of the hair segnent
and securing the sane onto the underside of the base
sheet; and a second adhesive | ayer entirely covering
t he undersi de of the base sheet, including the first
adhesive layers, to provide a flat surface to be
fitted onto a human skin. In one enbodi nent of the

hai r-transpl anted pi ece according to the present

i nvention, the base sheet conprises a plane sheet. The
base sheet may be colorless and transparent. A main
conponent of the adhesive used to formthe first
pradwesla/a‘larmfmtalrmb!qomh eembining dadtyinglont #n URBeRAREOS the base

g t. material %way of exanple, the base sheet is
SMRHR altRimelenyberrasea pair csfdan@thwnwhes iextensions

eﬁt@ﬁd‘[hggro‘rﬁ‘s Ebélg,{]en@éjgfa t%nji %}(@ S ﬁP rg'h?(gl?gr{ the holes to orient

ur et hane- ba esive
fanfthesa e&tauﬂalchurtadeocﬁﬂthbhﬁasémﬁﬂ aﬁU%@%UM@sﬂvéM@iers m°'a dotty
refer ablg\f different fromthat of the adhesive used to

PS5 4360 YariapPithihs tyen of teehair Bpgment end segnping the hame
dh | .
orR G r R o SR S Bt 870 2 YRR R aupreenely

cousrny the Godeénsidecof hedie s’iﬂs‘é?slh&md'uﬁﬁfe ﬁl%fr@ﬁhéﬁ% layers, to

acrylic-base adhesive. The second esive layer Is
pr‘?‘ﬁ‘i’?r@cﬂ%ﬁé'ff@ﬁﬁ@@ekqucfan@faehumalrslmﬁ Descri ption of

d,_advant ages of the present
i nven@%gnrgggﬁ 'B%rwﬁgbéﬂ%%ot&gn? 'ﬂﬁe%rﬂsée?%ﬁ%% ?f@ fo the present
inv@asioh, e memtrcg%rls%s‘é’mgﬂa%%e% W\l'ﬁé‘ bhBE sheet may be

acconpanyi ng drawi ngs in

C°'9F‘§§$ aﬁﬁﬁtartsalar@ntshows an exanpl e of a hairpiece
i nvention, wherein Fi

'@"ﬁaé?g @E&%’\?ét bf e aghasive Haed i foren the Gyst aab@i\(f@iayer is
pregéé‘rgﬁgngiéggg%l‘&‘érthb %leecsrh%%i (%q&tlélon @\%@ %?&% {%g eta the base

shdatlris nadeemmngemaneeuasmmutmmaamm étﬁ@smaio@ﬁuﬁytrfé first
2 shows an artificial hair

adqqsé‘f?sb%ﬁﬁFé'WQr'éﬁ‘lé UEethgReihaseeaditesiveur i ng of

A main component of the adhesive used to form the second adhesive layer
- is preferably different from that of the adhesive used te form the first adhesive
layer. By way of example, the adhesive used to form the first adhesive layer
comprises urethane-base adhesive, whereas the adhesive used to form the
second adhesive layer comprises acrylic-base adhesive.

The second adhesive layer is formed preferably by transfer.

Brief Descripti fD

Other objects and advantages of the present invention can be understood
_from the following description when read in conjunction with the accompanying
drawings in which:

Fig. 1 diagrammatically shows an example of a hairpiece embodying the
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the hairpiece of Fig. 1, wherein Fig. 2(A) is an

expl anatory view showing a step of interconnecting an
artificial hair with a base sheet and Fig. 2(B) is an
expl anatory vi ew showi ng a succeedi ng step of securing
the artificial hair to the base sheet with a first
adhesive layer; Fig. 3 is an explanatory view
illustrating operation flows of hairpiece

manuf act uri ng apparatus and method enbodyi ng the

present invention, including an enlarged view of a

part desi gnated by a reference "A"; Fig. 4 is a front
present ihentiory whdrameFghe) is uppdrspaetiviniiewods thBehairpiece, Fig.

paratu of Fig. 3; Fig. 5 diagranmatically - shows an

1@5%‘? Qn%gsd tvsﬁéq%ﬁrqﬁgrﬁ%*pm%wwn@g @rpart designated by B in Fig.

1(@;5’%@%@)5 1?@) gs' Fuorﬁlervgh%r@e s&ggvg)r}%? qaé't cgtle%&éqﬁ By C in

Figi HB)showi ng a manner of stretchl ng a base sheet wth
rollers; Fig. 6 shows a head unit used in the
apphidatZ Ehasys an é’ff'fiﬁla'vhﬂ!f b’ﬁnsmagtlnﬁ(m)&ratlom ia hamufacturing of

d
SRR CNERE NG
of WéWohﬁe@ﬂrﬁ@@ﬂ'a@hﬁ@ﬁﬂﬁ@P WithsFHasd shbst é&PP"f‘tZ'f'ﬁ %fan

Fig. 3; Fig. 9 shows, with an enlarged sca a’ part
exvlﬁaatﬁv &ipw phawing 2isunceeding(sten of Seauring, thehetifidial Faigto the

fr ew, Fig. 9(B) is a right side view
bagééhﬁétswﬁhg(f%)s pﬁh%s%? liew, Fig. 10 shows a hair
catgiges |§%ﬁcb>dp'lhﬁdi8rﬁﬂ9@rlﬁ‘ﬁ ?atﬁ’fg @&auﬁn%%t&%.@ iddh
8 an artificial hair transp ant I'ng step, wherein
mangfaxtuiing appadduy apd/ nsdthod rgnbaatyénd tionpreseat Rivieation, mcludmg
n the Ea catcher and the needl es where the

e
an gpiqrg?g,vg?w 0 le}aq eqigngied hya refereneailAs, Fi g. 10(B)
af|:r, nj sylaemg b relation wth
81 3R RN 8o, 2 B8R0 8B SRS gifbras
of h':lgth ional rel at i on where t he needl es carrying the
artIJ_fi ci,al hair descends from
ig. 5 diagrammatically shows an example of a tensioning/positioning unit
of the apparatus of Fig. 3, wherein Fig. 5(A) is a plan view, Fig. 5(B) is a front
view and Fig. 5(C) is a plan view showing a manner of stretching a base sheet
with rollers; .
Fig. 6 shows a head unit used in the apparatus of Fig. 3, wherein Fig. 6(A)
is a front view and Fig. 6(B) is a left side view:
Fig. 7 is a back view of the head unit;
Fig. 8 is a front view showing a needle assembly used in the apparatus of
Fig. 3;
| Fig. 9 shows, with an enlarged scale, a part indicated by a reference "IX"
in Fig. 8, wherein Fig. 9(A) is a front view, Fig. 9(B) is a right side view and Fig.
9(C) is a plan view;

Fig. 10 shows a hair catcher used in the apparatus of Fig. 3 together with
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their upper peak point to form wth a heater nozzle,
a shape-retainable turn at an internediate portion of
the artificial hair, and Fig. 10(D) is a front view
showing still another positional relation where the
needl e reaches the | ower peak point; Fig. 11 shows
operation of a hair orientating unit used in the
apparatus of Fig. 3, wherein Fig. 11(A) is an

expl anatory view showing initial relation between the
unit and the artificial hairs and Fig. 11(B) is an
expl anatory view showi ng a subsequent relation

an wéllfléi:éﬂefmdmndmmmghﬂepr wheiFigdl (A i & gidd) viBl sHowing
ar.e redeterm ned direction to forma

po¥ifogel 5RO Behdseh %%fssa@hseand the Neadieg whesetthe artificial
has cuBRelog B hBbARE W (PR itk Vol B BRgSnE Mage ' "

t he next ransp anti n I on

posltioct cetatiore with Fﬁgl V@(MSE@ Im(@h% a ﬂl@hﬂb@hﬂé‘?hcﬁffnng'dhother
IS a perspective view and Fig

poﬂl(ogja?réa ) FI PE‘%F'}e @ﬁ,%gggﬁnmr@ghqmlmla[ Dyir deecendsigom
thélpﬁpﬁérplbézﬂ@ bm‘té’forn\o%@nner XF@_:%‘B)%%@ qt %1 Ihe eﬁqg'ﬂégﬁ {yn at an

sheet in a
mterread:atmmon@ntd‘fahb@f‘mfltﬁélﬁﬁlr %o\/\ﬁigcholﬂi‘)elsad trbht \%W showing
hai rs have been transpl ant ed wWith a predet er m ned
stilhppether Pi°§§'°n§5 (eigtigrByvhegrethe aeedieanaciies thexipvan peak rpomt
e.artificia

f h
hai ‘f@wﬂwi%é‘ ri’t"tmgté‘ﬁ% r'i’tsééfig%%‘qﬁm@ ”Pﬁé‘sﬁﬂﬁ%r“&? agpﬁgatus of
Figr. eadmetr@mrl’agt a1 M)tlbﬁnéﬁﬁdléﬁé}bﬁj viB@ ho%ﬁgffrﬂ EQI%@}Q)n hetween

operation wth respect to a fresh ase Sheet

the; @lbagqj dee artéicialhaiisrandobig. t1il (Bpis arebmianatobyet/meahcbdvmg a
nozzle, the fo

sulshghfidfen 1fSpatean Whotade tﬁawﬁem@maabhwa are
oriérited N6 Up R JBEHINEE ﬁrrb n 85'fbri §- lalf? c%rlgei‘jgw%gebdase sheet,

vi ew show ng a base lifting ne

alloa\ppgrsmm:dh @ﬂ’!tﬂ?l ag'ld Separbtioh wiihereapest ionthe bzl sHle$ W the next
of the needle to lift the

t h tr eC| 2:(% npvenent
ra’t?&’ g}ge% ez '°Bo 91 bhsheyva@arklecsomagnaiic valve useddw the
apdgﬁftggﬁ?%.es,t@h@m IS A N Q%epéjﬂectglg U9 ah dSFlg 12(B)is a
circuit diagram;

Figs. 13(A)-(D) are views for explanation of how to give slacks to the base
sheet in a sequential manner;

Fig. 14 is a perspective view s'howing the base sheet on which the artificial
hairs have been transplanted with a predetermined pitch;

Figs. 15(A)-(B) are plan views for explanation of how to move the base
sheet on which the artificial hairs have been transplanted so that the apparatus is
ready to restart the artificial hair transplanting operation with respect to a fresh
base sheet;

Fig. 16 is a side view showing positional relation between the hair catcher

and the heater nozzle, the former swinging and the latter moving in synchronism

9




Best Mbde Description of Invention A disposable

hai rpi ece and its manufacturing apparatus and net hod
enbodyi ng the present invention will be described in
nore detail in reference to the acconpanying

draw ngs. El enents and parts having the same function
are indicated by the sane reference nuneral s

t hroughout the draw ngs and expl anation thereof wll
not be repeated. First, the fundanmental concept
underlying the present invention will be outlined as
follow. A base sheet 11 is made from an el astic

Wifﬂatr@r'i‘%qu!e\KﬁGi@chaéiﬂpanast\hen stretched and restored
t.he stretg condition is

! onElE 7 oA SRt T S o base RS aneraber ysahishe

renp

appardthe of WiV, Verfich BpbFfed W@yn&ﬁoﬁﬁﬁ{ wftH?eH@gﬁa??n%emb@ement

shown at an upper side of baSe
of ha eeadle toliff thedbdse gtemiat pbsiioncadjaceitde théd Borofo. alldve the
s, stretched. Then, each

i ed bas heet
negﬁﬁyptfo RASH t%ﬁ%ﬁ'gfh g't? 'ﬂé J"th%@eﬁ(@" a curling or
transformng step to provide a shape-retainable turn

30a at an |ntermad| ate portion of artificial hair 30.
=1: pde Bieseripios eRbionpf each artificial hair 30

|s : don an un i de f base sheet 11, whil

| pﬁ%?é %Eep%gf?'?se RN e Lo i N

_ mB@b t r {
T O e v
. thesamnganylmdraahnga | Blefents2(nd) parfdBaving3he Rame fdﬁfctlon are

d E&Sﬁ ile keeping the stretched condition o
in 535‘8%" 5 Sf!‘t‘e f&rﬁer&aﬁéﬂ-%erﬁ@ Hspughaut ghe drawiags and

r ch artificial hair 30 to
exdl%}?%ﬁcﬁfﬁtse?égfd @s’%e ae}r/)gat{cﬁl whi ch fixedly bonds the

10 First ethesfahdamental woBBept nddying 8y sicdenPinveAfitn will be

‘ F‘efg 11 These steps are repeated so that a
OU@'P as dpligwedAthangeshest 1drisimade ionhan esastic material, which

exp.taha EW&%&&FRQE %n %gf&eg%ﬂ (t{} ﬁ]t%ﬁb@slﬁali{{] oe! é%trff'e stretcwed
co ndtthﬂsis\n@mtﬁieap p i i8do Gt ﬁbtbhﬁthﬁﬂbééee sh@@tef‘ls isd:ﬂho‘\%i1 pﬂﬁ"%

sheet 11 to form a second adhesive |ayer 112
drapygs mdg dpw@; sgth#tdbe. urttersiidieris tshowd et sirvep perysid @ of base
she?—.‘ﬁ}‘l 4 % {hg" erna?sgﬁg&t} %sy slggvtvrtl eartre]l |83ep g%% t%g(l?gotf 1%’hgt

supplied base sheet 11 is stretched. Then, each artificial hair 30 is subjected to

a curling or transforming step to provide a shape-retainable turn 30a at an
intermediate portion of artificial hair 30. The intermediate turn 30a of each
artificial hair 30 is positioned on an underside of base sheet 11, while a pair of
opposite lengthwise hair extensions 30b, 30b extending from opposite ends of
turn 30a are drawn toward and beyond an external surface of base sheet 11, as

- shown in Fig. 2(A). Then, as shown in Fig. 2(B), while keeping the stretched
condition of base sheet 11, an adhesive is applied onto the intermediate turn 30a

of each artificial hair 30 to form first adhesive layer 111 which fixedly bonds the
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respective position of turns 30a. The first adhesive
| ayers 111 are entirely covered with the second
adhesi ve layer 112. A separator 113 is |layered on the
second adhesive layer 112, which is in use renoved to
expose the second adhesive layer 112 for fitting the
hai rpi ece to a human skin. Figs. 1(A)-1(C show an
exanpl e of a di sposabl e hairpiece in accordance wth
the present invention. In this exanple, a base sheet
11 is made froma colorless, transparent, thin sheet
of pol yuret hane havi ng 20-30 m croneter thickness
intemapediate éumn 3Gd enthetundensideaff basbahret hqy erhete atdpymare

skin., Ea artificial hair 30 is nade from
repratedsn ti‘?f ?&fﬁ@%ﬁ%ﬁfﬂ&ﬁ%ﬂ%baepwﬂ@cal beirs 30k transplanted

orl 344 OBt el b ¥, 18, SEReS A i

turn
1(6a|ancﬁﬂer adhesivallsnagiliedi gntb hERAtIEOUSURS RS @ééé'sheet 11 to
retains |ts shape, which may be |ike a bottom of
form petecgpd ﬁéﬂh@ﬁwmayem@ Zwhidh proaidesa flaBsurface. The f|rst

ach B PRI ol o PR B T bl e prie SRS abipe
respedtive ipdeitioh dfasmsSIRE! e GRd AR3IVe |9I'e'§3 ) SJarteeentlrely

Iengt hwi se hair extensions 30b, 30b exte hro
coyRyedwith tt@p%eqqmde@drmwe layen1120r Aesk papatot 11 Bdm!&&ﬁbd on the
term ned di stance. The hair
se@ihatiaite BBr 9951 RhE R dn UsBrBRiaver o mepanm thsecond
adleedies ler JYLTBE ARG tRaSHi ﬁJ@@é s hesive swel |
or Ia;l;hg‘r 111 corrprlfgses pcl) yurettoh%ﬁg"base&gdheswe

whi s sUAY R shewan ¢xamplOaf @ HisposabletisAlpiédd In 36cdr@ance
t.o the underside of base sheet

| d th
W“ﬁﬁee%%segﬁﬂbvsthﬁnfaﬁrh'afzamra base segl 1bismade from a

col@ﬂé‘@s'ﬂﬁvspmrﬁ \Amniﬁﬁlé’étr?ppcag!tute@ﬁ r%‘b%vuﬁg?bf-ﬁ ﬁlgl%rr?éter

base shee
thickores ithat it agaivaldnt To tAdteofd ApAsaller BRA hRiRFeskin. Each

acturing apparatus and nethod according to the
art'ﬁaégéﬂ'f' 3|Orf§é‘ﬂﬁ(il%ﬁom thermeplastisirapisl MhORamnybediben Each

artTRBChST 3005 Bl i 15r80 5Pl P rAcH wie Yokl offengtn
of tsel ppi:fwaslduar €801 The qufnc¥Gd Mdﬂﬂ/eﬁ%'stu'bgfﬁrﬁi%"y%fau?s its shape,

For exang base sheet 11 is a colorless,
whigh maynbe ke ; a Qﬂttﬂﬁ@ of helettepfasphiopr. etHenartificial hair 30 is

mt_eFéHn‘ﬁié%Fe%szﬂ b%se sheet 11 in such manner as shown in Fig. 2(A) wherein

the turn 30a lies on the underside of base sheet 11 and a pair of opposite

lengthwise hair extensions 30b, 30b extends through holes or apertures 11a, 11a

formed apart from each other with a predetermined distance. The hair

- extensions 30b, 30b further extends to beyond the external surface of base sheet

11.  The adhesive swell or layer 111 comprises polyurethane-base adhesive,
which surrounds each turn 30a of artificial hair 30 to fixedly bond the same to the
underside of base sheet 11. The adhesive layer 112 comprises acryl-base

adhesive, which is formed on the entire underside of base sheet 11 which is
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Base sheet 11 is wounded around a sheet roll 13 in the
formof an endl ess, continuous sheet. As shown in
Fig. 4, the sheet roll 13 is driven by a notor 15 to
supply an endl ess base sheet 11 therefromonto a
conveyor table 21. A reference nuneral 17 indicates
a. stopper for preventing renoval of the sheet rol
13. Fig. 5 shows the tensioning/positioning unit 2.
The tensioning/positioning unit 2 has the conveyor
table 21 novable, with a predeterm ned pitch "P" (Fig.
14), on a two-di nensional plane along X and Y axes
dotiedpwiti thaufiest adbesiaelaydrseri1. Table 21 is.
|ntﬁhnhétentl ﬁrlven by X-axis and Y-axis notors,
bot %‘W&\R%e gipieRg FRanyfastuging apparatus @ngrsethngraccording

to@ﬁ@ﬁ?és%rnmrw%ﬂnehtvﬁn be%er%fnb%ldWHegg neci("?\g@gée Qﬁ@'@'t First, in

artificial hair 30 is transplante

retenpmid tdFignBpbasdkhe@ll 1 Whhdrkzdradles@dplic@PbMS base sheet
ndstill in position. Thereafter, table 21 is noved

S“PB@’aSOL{ﬁ?? fl dp éntensiasing/easitioningi wnit 2hanegxarapte| ﬂmasealheet 11
is Q%Oiorfj%t gﬁﬁheﬁ‘é 2 gnﬁgﬁé %bhgﬁ)f g@'}fﬁgﬂ't ga%lc pgss o 0.03mm.

pre rmne

~ Baseahept antiedoontied abasi aheebt Aoyt 13 h’?fh% RSP ERMess,

rollers 23 at four corners on table for tensioning
copfippoustsheethi fig shawa inHdet 4.1thevﬂhe@h r¢ﬂa$3 liedriven pgla mdtor 15
e 21. Each tension

to g‘%{ﬁﬁ%%‘%ﬂ%ﬁ%&e egﬁ%est' 1t ( e&a r%tat&[&g@ UIYSYBRtahlg 21. A

refemricerrmmaﬂmi%cﬁagte@.é p@RTEFPrel ?e‘}ﬁ? ’
- 26d) for driving nip roglla%rp 24&%25 ?%ﬁ]# ot a \éﬁﬁ)ﬁthggﬁeet roll
3forvvard and reverse directions. A reference nuneral 27

of .opposed feeder rollers (of which

' pail
onI >}§ a%%ﬁgwalt ﬁ%nqlgnlgﬁ itjqning ynit e ayfhhertensionimg/easitioning
umﬁiz %@Qh@%ﬁvé?ﬁ%b@@f’lny "P"
is driven by a nDOtvgdlr qj%ﬁhl erqu%t)%frmebde i‘i'b RFig.
14)a0praetm:t élrmﬂnmhailmam atomgf XirangUp pies lp@r;’ﬁkﬁﬁculéhﬁ?éaéﬂother
T bg t2g abl %éﬁ IAH:L{eference nuneral 28 indicates a pair
able 2445 J%TSH"* ndlyiiived MoKravis apd Y(amvmotms Jroth red shown, to
moHPREX i ar.r n gd, .at _the base
HOREX agila‘;’\éﬁgrreégﬁ’?ggb@r Erlegi&tt?@ﬁ%g pJﬁ ﬂ of 1A orgxample
An amfmtaaunlaer 301|sdpmlél$teddirft6@als@%e@i’1¢ s‘I‘J‘Bbﬁéd Rt fable 21
ge g } . A slack sensor 29 is nounted upstreamo
while table 21 remains standstill in position. Thereafter, table 21 is moved fo a
different position at which the next artificial hair transplanting operation. This is
repeated until a predetermined number of artificial hairs 30 are transplanted onto
base sheet 11.

There are tension rollers 23 at four corners on table 21 for tensioning and
stretching base sheet 11 which has been supplied to a predetermined position on
~ table 21. Each tension roller 23 comprises a pair of opposed tension nip rollers
24, 25 and a tension motor 26 (26a, 26b, 26¢, 26d) for driving nip roller 24, 25 to
rotate in forward and reverse directions. A reference numeral 27 indicates a

pair of opposed feeder roliers (of which only an upper one is shown in Fig. 5(A))
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feeder rollers 27 for detecting a slack of base sheet
11 to be supplied to unit 2. An artificial hair
supplying unit 3 includes bobbins 31A, 31 B, 31 C and
31 D (which may be hereinlater referred to by a
generic numeral 31), each carrying a continuous
artificial hair 30, and supplies artificial hair 30 to
above base sheet 11. Artificial hairs of different
colors are reeled around the respective bobbins 31.
Each bobbin 31 is rotated by a separate notor, not
shown, to send a predetermned |length of artificia
arrfmgeda{t thevbiaseistieat stpply s&le osintatidluréd2 byhicRRSHALVERBY a

er at or 32a, 32b, 32c,
&?“@E Fm@%ﬁ% %ﬁ@ﬂﬁ%ﬁ@@éwl%@g@mp@m base

d tor. 33 t
SneSt A Phld Bibe 015D MIRKE RARL YRR 20FRAERSa Relr bP gpogyed
discheegedlieds 28qbbwhichoonig aeoupprs MRS MhoWEinHfig!h bQ(@gD Rfranged

Each bobbin 31 is connected to a separate conduit
al g’%ba%ﬁ heejqlischarge sigg efhoulet %flunrfc%,mﬁbv@heal retataple in opposite

8RSk Epy SR osBTryhL K o201 PR Seam of

t hr ough® one o

fecaled rolers 2A7hiod debedting £ SRR Db HRRE lé'hbei351 tt@ b%rb \m:)lled to unit 2.
artificial hair transplanting unit 4.

Fi gAn artifiséal\adhsypdyiogtundt 3 uruﬁucaeeclbmmme 315\0605; B4C and 31D
ndui t 35,

(W@Eﬁ’meﬁﬁge hgﬁelhlag%r a?eerr?é?q bg&f%pr@ﬁ@p@(pﬁ@ E,yeaach carrying a

ere

~ continudus diificiaNeamR 30f hd Gubpli&® aflricidliHias Ii@hb?\??? baEé? sfleet 11.
predet er m ned l'ength diring conveyance t er eo
: Aﬂﬁ@lﬁjuhﬁl@pftdcu‘fa:ram coloranspleaied agoum thedrespectivd bob\bml 31.

h
o R S5 4 b, o
el Y BHIELAOAIAG.S AR Pl o e Y

Operatnsrm pphisepacteamcendi geseratir32 {822y @2b¢ 8REUBEd)35 Gk of
en cut into a mdeterm ned | ength. The

VaCHgm g%fp%{ﬂ&)ﬁﬁ mayicooreiaje ¥ |aﬁdt!@m|l quwnsme@sn vacuum

gerlrétor 33115 (Hpec 4 preRABIMRRD 1Engf A R fSAERr Ygie seected
coIqummla)melesﬁmwethaﬁe aﬂ&@ﬁbmbl’ﬁ‘l n Eﬂﬁ}%bbbi@%f % HRcked to
assenbl y As shown in Fig 8 and 9, needl

a S%@We‘l’%ﬂdﬂﬂ 357 | Ifke 358, Bod, Whl@banerﬁdl cwmwdicted to a single

conduit 35. Artificial hair 30 is supplied through one of exclusive conduits 35a,
35b, 35¢, 35d and then through the common conduit 35 to an artificial hair
transplanting unit 4. As shown in Fig. 3, between the outlets of exclusive
conduits 35a, 35b, 35¢, 35d and the iniet of common conduit 35, there is a
swingable hair cutter 34 driven by a motor, not shown, for cutting artificial hair 30
to a predetermined length during conveyance thereof from bobbin 31 to hair
transplanting unit 4. For allowing cutter 34 to swing across the respective travel
path of artificial hairs 30, there is a gap between the outlets of exclusive conduits

35a, 35b, 35¢, 35d and the inlet of common conduit 35. Artificial hair 30is
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shaft 4le. As best seen in Fig. 9(C), a pair of
needl es 4la, 4l1a are nounted on a top of needle shaft
41e with a predeterm ned space therebetween. For
i nstance, there is a 1nm space between the center axes
of needles 41 a, 41 a. Each needle 4l1la has an
ext endi ng superfine needl e body with an acute end 41b.
The outer edge of acute end 41b is provided with a
cutter 41c which is useful to forma hole 1la when
needl e 41a pierces base sheet 11 during its ascending
nmovenent. The i nner edge of acute end 41b provides an
suprliedesgrheriless Hair dhroughgagidug, 35t wiit Agnantien cut into a
rg@&galplnq an intermedi ate portion of artificial hair
P ROINeFJgAgt, Fig. 9, needle shaft 4l1le is received

i N Fh8 Yabtetrarfsdiamthl éiiiﬁgﬁﬁﬁg@ﬂ{lﬁnw & 49t oy 9 it 4

(Fig. 3). Al'so, nee SeITI97's 8l evala
coyiprises @slp@@ﬂletassbmlb@em $obitioned beylkebttbasel $heetl ™M and a head
OSi t .on needl e shaft 4le is nounted a

““ p 9%‘ 418%\6? 236 SR insorpesitiemkn Beedlezassembly 41.
As%ﬂdvﬂﬁi@lrFlf;%gS a-ﬁg 9 trEe%dH’é’QE% arﬁplg A néh@%% gff F%cg%ﬂé%npng needie

IS connecte rzon

Sheﬁbﬁpert &s biistisebavn Fig. EU(O)pﬁbéﬂbeﬁﬂae@Héﬁ M i MADare mounted on
slanting end or base lifting nmenber 41]

a tof) B2 Bepdie SN 4 HE it pedsteavained SupssAeroashyos. {Fr
insEHER, AR 1LBARPGRIcE GefhaafhBibehfolies T ONS ra

' uppef
- Eaglusbedleuptmhgs yinhnaending Supédint n@émérb%y WitiPaR a'i:Eteaend 41b.

hol e 11 a which has been forned i n base Sheet
The, gutaredge of aquie iend 41tbslsa§ow|d@dngtma\nemenﬁmmclmw aseful to

o AW a0 Bl SRR P
mo?ft@%ﬁ% ég{) P%a”rn%gdeéfﬁggggﬁva%m ?ﬁ 4‘g§§tgrsgﬂﬂe§%r{‘§ﬁé%ﬁné hoBk 41d for

- eNgagig, madshing andsardrainingt arl inteimexdiatar partibatofestificial hair 30.
1la fromtearing off. If the

dj
el g Bunasds o 4 bl I ERceiveshiae halgendif wich is
ele\FehﬁbI@%P§ HRbte 4@9;?@ '32 é?)e ciledidtdRatt ag%yﬁ%%tlgﬁéerv&table

artificial hair e upper  peak

with respeotver htpxldak 4pbbyta, cynmaer aheet mbpp@@hrasfn toaidedi Ehaft 416
orma

n two adj acent hoI es .1la, 11 a to
is "l%\‘?\tf\e faoi&@pgrh"{g mgmker 4 thawbish iselevatabiechnn oylinder 41g. To
the upBBSBA@BF 8LpPSHinG FiEMbRY G1h is connected a horizontally extending
base supporter 41i having an upstanding arm with an inwardly slanting end or
base lifting member 41j. Supporter 41i begins to elevate substantially at the
same time when needle 41a begins to move down from the upper peak position,
so that the upper end member 41j pushes upwardly base sheet 11 at an area
close to a hole 11a which has been formed in base sheet 11 by needle 41a
during its ascending movement. The hole 11a is, therefore, enlarged, as
specifically shown in Fig. 17. Thus, base sheet 11 is supported by base

supporter 41i to prevent the descending needle 41a from becoming engaged with
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Referring nowto Figs. 6 and 7, head unit 42 has a
post 43 and a hair catcher 44 at the |ower end of
post 43... Head unit 42 is driven by a notor 42a to
swing |like a pendulumon a plane of base sheet 11,
describing a predetermi ned arc. Another notor 42b
rotates an upper disc 43a so that head unit 42
including catcher 44 rotates about a vertical axis of
post 43. A reference nuneral 42c indicates a frane
for attachnent of head unit 42. A rotation angle
sensor 48a conprises an encoder for detecting a

baset sheed ! 1amifich alsopoevéntomast dhead 1 mrdftandé}ebrbetwteén adjacent

i ar Anot her rotation angle sensor 48b al so

Wé’%g? Egé &ia beaviraring offi ch thrpeetdls 4 a shauld dashagainst base
f t at

SRt AT B acheeratBiho et 41 feele Halr i rytcipt hair

3Cefromrttic arppieh peakpoit td¥brd BRelAle? paak FIMC BROA 'sﬁ@ét’\ﬂ téould

t %f?%) 42b to rotate a |lower disc 41 k, so that needl
eQoff Pelveen,fwe, adiasantioles 4 leotl 1ade feroatcantinapus sk, whlch
30 is

m%ssthaf Jﬁﬁéﬁ% fir tljaﬁegfaglialtldnntngéz%ﬁ l%l'gglt Ialonh?IX; shown by

ase S
an Refamng AoWRSEigse6 N7 Fichd Jflt 48 Hashepodd ﬁi& UGS

of opposed inverte triangul ar franes

ir
ca@@gr 4 Ahewerenthol pesirdor. Hpad enit4 isfiriyenayB) ndtor 42a to

swilg, R 3heDBaRI B Bfndissieséidiec) 3y dpsciias Ansedntermined
arcpalAndlﬁeﬂhio*t@M?Ztﬁlrcﬁﬁés%@upﬁé‘ladl%ttl%%dé gft hgggﬂ}ﬁﬁ 42 including

E posite ends of the upper horizontal
catcheefi4 é@’laﬁﬁ?@aw)lﬂﬂ'a gadicabakisrof patst ¥Bei A te@m@hcemﬂﬁmér@l 42¢

indi 3835 8 1M kot BRasH it gl s 42 Sh‘?’a‘é?aat&%e&gflé%?a?m 48a
cordprisdd éhfe'n%béér fiRideteingSa é&t RN ﬁﬁeﬁ E%ihéﬁ I’?i% kmt 42 in

catcher franes 44A, 44B~an end

its BWtr@Ing)arcs pakrothédratatiom angldserdsor sy eﬂé&coﬁ%sﬁ%‘@%oder
avi ng

h &et éB a@g secured to a rectangul ar boss
whigh fetedlp et alioryanglesormnsitign af bead Uﬁﬁi‘ﬂ@rlhdtﬂ axiabwtation. A
moﬂﬁbl%tls § W o
ERasals ey anter SRISSTEY ko SRAPELL S anfiREi rotSPace

operhtes in ayacHimisn avith inoedr.4Bb & fithidd BSwdSdisc H@keéé ﬂ’ﬂﬂ needle
, owward, as_shown by imaginary lines in Fig. 7,

sha With needles 41a rotates about a vertical axis of post 43. In Fig. 6,
artificial hair 30 is supplied to base sheet 11 in a direction (X) shown by an
arrow.

As best seen in Fig. 10, catcher 44 includes a pair of opposed inverted

- triangular frames 44A, 44B, each having an interior space 44d (Fig. 6(B)) for
allowing insertion of artificial hair 30.. Each frame 44A, 44B comprises an upper
horizontal side 44b and a pair of oblique sides 44a, 44a extending from the
opposite ends of the upper horizontal side 44b and intersecting with each other
at their lower ends to form a lower apex 44c. After being discharged from a

nozzie 37 (Fig. 3) arranged near the outlet of conduit 35, artificial hair 30 is
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stretched condition of base sheet 11. A nozzle 46 with
smal | apertures (not shown) is connected to a heater
46¢c wherein an atnospheric air is heated to a
predeterm ned tenperature to create hot air, which is
i njected through the apertures of nozzle 46 agai nst
the internediate portion of artificial hair 30 caught
by hook ends 41d, 41d of needles 41 a, 41 a between
frames 44A,. 44B of hair catcher 44. Heater 46¢C is
connected to a cylinder 46b so that nozzle 46 can
extends horizontally fromits stand-by position shown
sUpROFteq. hcg(zs)ltaglkycbqu:gjche"r framies St 4oy eBbared pRents AMrotizAViRe

mfeﬁlgr 8&?8‘% % égqedﬁge{rg%%g&%neﬁa%, ?Fg'a{n?aista:‘g@,t%aiare secured
to %yﬂdcféllﬂ{)uiélﬁ@o%% ﬁaﬁﬂ bﬁr fg@%co%}o%sﬂﬁ WhH s g ?ﬁgfsphencal

drive y cylinder 47 a viclni
foptsvidb aqomzlaweoéndamﬂreof fresp@ctivéfih, Fobits 485 betee Edhtact
yi ng repalrlng |I%Uld to base sheet

| “”ffgf’[aeﬁsé‘ﬁ%wﬂﬁ'g%ﬁ $hsied 111 whenpogs 462 apelivea thaa cylinder 45¢c
1o SR AN o S M PRGTT e SERLE YRl Bapiamne

arranged bel ow

StrBU:Hedvcmrhﬂﬁ&m of pasepipadted..  Conveyor 51 has a
ality of engaging bars 52 at predeterm ned

: | nt MPZEE 46\With smiallippgiteresdnot shewnkis deanecsl tata heater 46¢
t th t
WhBl A Ao o 2 6 S et Pl t@@ﬂfe{%tatwﬁ %9 create

engagl hg
hot air rehighds Ilri]eatedlthﬁﬁlghotlhe SEreSY%f ﬁBzﬁérAfGV‘é affist the
airs

conveyor 51 rotates, the transplanted artlfl

mteg@ecg@t@ RHGAH & aﬂyic@wgasgr 89 cbaglat By htok endemndl, A1d of needles
inthis

LR e e, B o et
to dyylindiraiereso Bt Ho23lel tﬂi e§ﬁ‘ e@lhg}msqé& %oﬂiélhfi’tr&naﬂs Qt%hdsoy

30, as shown in Fig.

_positin abows in &ig. iﬁs(B\)antilEng 7 1oVvisneprable preideshdvindn Fig. 10(A).
hai r

A A%%a and beco Igad for the next artificial

re'PEHES '&H’E‘Pf?ge 42’&& df; zrﬂ”d'gﬁ'&ﬁrﬁ repatiing liqgidi supplying unit with a
mJj@,c e e ' cl osed center

CHBIEATE IR 301 NEREAPOTIALER LGRS SR 472 o

extwct to arvicihity obloprer speix. B oft Catehél ¥ahes IR, VAR WP shown in

Flgg_(;r}erators 32, 33. eration of the apparatus will now

GESEPPING tepaliingliquig to hasersheet 14 do repair each hole 11a.

- Fig. 11 shows a hair orienting unit 5 including a chain conveyor 51
arranged below base sheet 11 to which artificial hairs 30 have been trénsplanted.
Conveyor 51 has a plurality of engaging bs:lrs 52 at predetermined intervals and a
plurality of retainer bars 53 at predetermined intervals greater than the interval of
engaging bars.52. Conveyor 51 is intermittently driven to rotate in a direction
shown by an arrow. As conveyor 51 rotates, the transplanted artificial hairs 30
are engaged by engaging bars 52 to orient in a predetermined direction (i.e., to
the right in this embodiment), as shown in Fig. 11(A), and then retained by

- retainer bars 53 into a bundle of artificial hairs 30, as shown in Fig. 11(B). This
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Figs. 13-17. A slack Tl is first given to base sheet
11 at a point between feeder rollers 27 and tension
nip rollers 24, 25 (Fig. 13(A)), and discharge rollers
28 are rotated to feed base sheet 11 (Fig. 13(B)). Up
to this time, tension nip rollers 24 and 25 separate
with each other. Then, nip rollers 24, 25 are closed
so that base sheet 11 is interposed therebetween,
t hereby again providing a slack Tl between feeder
rollers 27 and tension nip rollers 24, 25(Fig. 13(C)).
Di scharge rollers 28 is then driven to rotate in a
eliminateswhstactes toothet werficalvindeermant dieeales k1a T21 ehvaRRRomes
24, 25 and di scharge rollers 28

“""C‘%Pﬁ”qﬁ% ﬁg j*f’:‘fg' HttQ”WJHBSORﬁFaBP&c ks TI and T2
Shoghgwh% w é}l %Y‘:ﬂ'oﬁ%é\ﬁ%yl? g(:-l \%_ 1@'(%)1[)0?0!%@% cﬁ)sed center

predet erm ned armunt
dohatecmdelnudbaga)fwmﬂnsperaté@ln SRS SIS mANitR R%aif asﬁl?lr@s.sor 39
ction. Base sheet 11 is transferred fromthe

to Psff"{a% Zh? NacYyrgigeneratoredd, 33.awi ngs. Basg sheet 11 is
1o,
01 POpEratih i BRa s Mifl gbfl b i8sdrincCB ATt i regesance to

FIQBS 18htwn A Blafckdst isSir8) givefto dadkshebt @ﬁ‘%‘?'aa&lhﬂgetween feeder
peration is controlled in accordance wt

' "°”[9|”%aét3é‘|dntﬁﬁ§'§nmlﬁgﬁléﬁfﬁ &% @5Fig. rﬂ?d%)onndcdlsmhame roliarts 28 are
| r°‘é‘%d3‘°§?gwagé LR M R %'Slott?'%ﬁr fgnsiqn gip rollers 24

transplant
andabrsepardte with S46IPbiRY. t ThBASKIp r%h&%t 24-1a5 QFé:clogQg so that
col or schene of artificial hair is determ ne

basq sheet 1dostinteaposed th’ermetmeenotitmreuyl agairep#ofvrdmg tahﬂack T1

Dot BRATRRI ToTEe 203ndHCoRBnINP follera i REHALEAERL Rischargs
roligf’p ié’!ﬁentch'ﬁ/e@l%%f‘até]iﬁ PR dd 8’! Dfn t% e(l?rg#/me %%qtgfgr slack

5% from the bobbin 31DW| gl ve
T2 betwaan tensioal nipabherd®4, c25bandi ﬂtﬁﬂ:&ﬂf@ﬁcﬂl@r@%l{md 143(0)) The

e, starti air-transplanting operation by unit
totef Sy pEplaeKR a1 ransh TR gdoui be s ugh & RIS ASYDDtabie 21

oveﬁB%’r%th%?n%n?ébeﬁ@ga nt. |EI Bi Pbség@\géfrﬁsholﬁgﬁﬁ@/%l& ?Beaaof sensor

generators 32

29 mdmamajarﬁ aoen thpalslontfideltection.t Baseafisatth 13ittrdd3b@bd from
E‘S O toward unit 4. Mre specifically, when

the lgh Q‘ﬁh@l%ﬂht Ipdhesesdrayyingsspeci fic col or reel ed around

b%enst%]é?‘ﬂ tncfp;?eed Be{wé:etnepénsmn nip ro?lers 24, 25 into a stretched,
unwrinkled condition on conveyor table 21, as shown in Figs. 5{(A)-5(C). Hair
transplanting operation is controlled in accordance with a predetermined program
stored in a control unit, that is a computer, not shown, for determining the
- transplant pitch "P" and the coloring of artificial hair 30 to be supplied to base
sheet 11, etc. The color scheme of artificial hair 30 is determined by given
~ combination of hairs to be unreeled from the respective bobbins 31A-31D. By
way of example, combination of 50% of the hair from the bobbin 31A, 30% from

the bobbin 31B, 15% from the bobbin 31C and 5% from the bobbin 31D will give
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and "2-A" of electromagnetic valve 39a (Figs. 12(A)
and 12(B)) in vacuum generator 32 are turned on, and
a notor for rotation of bobbin 31A is energized. Wen
artificial hair 30 of another color reeled around
bobbin 31 Bis to be selected, ports "1-B" and "2-B"
of el ectromagnetic valve 39a in vacuum generator 32
are turned on, and another notor for rotation of
bobbin 31 B is energized.. Wen artificial hair 30 of
still another color reeled around bobbin 31 Cis to be
sel ected, ports "3-A" and "4-A" of electromagnetic
a ppesitic gokr tw avtifinimirhajede tabetrandp ned bgrmﬁm.on, and
sti:EJ Othﬁr tor for rotation of bobbin 31Cis
ene éalf%rgosta igkraneplanting paerativn it l“;l'ét‘l aﬁdﬁdﬁ@rhair 30 has

al?grd?rbereﬁeé@%h@gQH%@@QQ%%S%S@% P‘o?ﬂsagﬁ;g'(s I %p@ ogggy vacuum
gengcatons 32128 ahioh ai@2diven inlie8pEnsyto Q'&@n&fﬁén@%ﬁhﬁfe control

for rotation of bobbin 31 Dis energized.

unﬁotgé’fps%f'b apttiicial fan30 tmgrdi Wiing al\/ﬁ@h@l‘soebl@caﬂy,mmmemflcnal
hafr80 Sf@tggle@iﬁc Q:g Gba %dt %@nég}o@ﬁn"g@k é%?q ép herc?srqiggosrts "1-A"

a predetermne eng

andr'giA' of é_iécﬂn@mhgﬁ@wwﬁ/e%@laoﬁf@s PreAfhRA ng%ﬂ lh% bilm
is supplied to above base et 1 as sh |g 3
'geaﬁﬁit@f arfstwye@ @o) andra mptaifat rdtation of anbpiramA genergized.

WHPARERERH; S0 bR blof Farrd araind Bobhinstifbis tebe o

manner

seleetes, portagh FE"Séﬁd OZUB“Q)f elkaHtF t
21, as shown in Figs. 5(A)- 1 dr%é%d\;ag&g?fgg lguaizﬁgﬁw&enerator

32 are tymed gin, nadrar@mherrmbm fﬁ&rotat:cmabf bobmnpamiw @Iﬁéﬁgih%@

' endl ess artificial

S I ol
_Am t
T N T -

32 ete turohdedncand|st:!|mmoﬁﬁerha6ti)r$bﬁﬁitaﬂdn oBB§Bb§ar@ﬂ§ isldnergized.
stretched by unit 2 as described before and

ee
W"PB@&? ﬁ“éa@f?'é?’@r?éd% anbtnes cotﬂre'gele@lrmned brolobive 81 Bfis to be
f kq_ha Opa | a ecured to
SR 65404 B R0 bR oemrtr
32 &rmi turdal snpmed yetlahytheahsdier fo44ota$|onfd$tbdﬂl)t|r? SQDslggiﬁ%Eélzed

of a predeterm ned length by cutter 34 (Fig 3)
Wheg a sansor.qigs siouen, cemitising aehoterlettrisdubbefear ekampls, detects

thatS31¥Bial Aair's9 reBERLs aaygrteldg Shided! ﬁangth it is cut by cutter 34. The
artificial hair segment 30 of a predetermined length is supplied to above base
sheet 11, as shown in Fig.3 and Figs. 5(A)-5(C).

Artificial hair transplanting operation will be carried out in the following
manner. First, base sheet 11 that has been supplied to tensioning/positioning
unit 2 is stretched on table 21, as shown in Figs. 5(A)-5(C), and awaits supply of
artificial hair 30. Table 21 is setto a predetermined position. When the
continuous, endless artificial hair 30 is supplied to catcher 44, cylinder 45¢ is

actuated so that rods 45a moves down to a position shown by imaginary lines in
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segnment 30 extends through catcher 44 substantially
horizontally or in parallel wth plane of base sheet
11. Head unit 42 is driven by notor 42b to rotate
about a vertical axis of post 43. At the sane tine,
notor 49b is driven in synchronismwth notor 42b so
that needl e shaft 4l1e with needles 41 a, 4la begins
to rotate in the sane direction with head unit 42.
When needl es 41a, 41 a are rotated after they catch
the internediate portion 30a of artificial hair 30 in
a manner described later, a hair whorl is created.
Fighéro maintaioitre stnetehgd cbBditicaar hasibtshéat i19. diBaseshe¥t 11 has
endul um Head unit 42 first

besr,g\?&t %%’é%%%h?éﬁ‘g ﬁgﬁﬁ%@%ﬁ% befoge and)remaias gtratched until a
. . . . . "o 1 t n OII
S0 AL SR AR 0 ol g S o s

sheet $&t Themwohthesud, lendlessamdifibyl haﬁtﬂwﬁﬁﬂorﬁ%d Kyl Batcher 44 is
% el evati on

rhﬁﬁn thenﬁ{;erce base sheet 11 durin _
Cut HEP Soteaniiit of Saerslelermingg length dyscutiewa4d(Figd), which is then
bl ' e ar ,fr he nee .
S St b B 1 AV ERR el petcial hair
sepmeat 80eaterids, thaougHh eatcher nm&ab@taﬁﬁaﬂgh%ﬂ%nmyww parallel
~catcher 44 and base sheet 11, as can be best seen in
W't%i Rjane ehpase shaet 1B) . Headeuitd%isydriverehy nedol 42b & etate
eal int or.level H npt or 42a
bl LBRERL GRS AMIREL BT A e RS Boten spiiRfiven i
syrtihreniimowith miboakes SoythalReddleNaft Ay éﬁﬁ@gﬂ i
42 overruin_s t he center Iai ng " g%ﬁagrﬂ?%gfb al r“]é]’ Ha
begigg te Retatpincthessame girestion githcheachenit 42. | Whengbtdley 41a,

419 B 1Rty Ahe X ikn e BisisenStereortion (0acef aptificial hair 30
in @ARInbP HebEMBSAIeREr, Whar WbRIIERFELT . base suppor ter
ea

41 i begins to elevate. 19 Wen unit 42 still

f urfifiesr aswhews inrFighe6 dheat tnivd2"is Friven yemotora2a to swing as
needl es 41 a,

' iltion 'incﬂict d.b}/ a reference "T", edl

a pERdLINAL, HitadUPR 435irst awings cavtersinskmiiseiGndtios i righaed a
, i L w4 b M oped. opt | |
cinGERRTRS63 BP3H A 48, B 8501 B BRI Bl o

headnenib42 iepdsifionad sifsbt frohi Bdlek 3 lamBimabias Medles 41a, 414
reference " Base supporter 41 i begins to elevate

U .
wheap( they piercebagscshentd duwning aevation thereof.  While head unit 42

swings toward the direction "-R" to sepérate far from the needle position, needles
41a, 41a move upward to pierce base sheet 11, and heater nozzle 46 enters
between caicher 44 and base sheet 11, as can be best seen in Figs. 10(A) and
(B). Immediately after needles 41a, 41a reach the upper peal point or level H,
motor 42a is switched over to swing head unit 42 toward a direction indicated by
an arrow "+R".  When head unit 42 overruns the center line "Q", artificial hair
segment 30 extending through catcher 44 is caught by hook end 41d of each
needle 41a. When head unit 42 further swings in the direction "+R" to reach a

position indicated by a reference "S", base supporter 41i begins to elevate.
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reaches the position "S" and continues el evating until
head unit 42 reaches the position "T". At this tineg,
the upper end 41j of base supporter 41 i urges base
sheet 11, nore specifically an area 11 b thereof in
vicinity to holes 1la, to raise to remain holes 1la
uncl osed, as best seen in Fig. 17. This allows needl es
41 a, 4la, already carrying artificial hair segnent
30, to pass through holes 1l1a, w thout being
entrangl ed in base sheet 11, during their downward
nmovenent. Hole 1la is forned when needl e 4la pierces
Whes desidastit 42 still funtigeri sviinge iretrad dipectiond’+Rrae qegmal pbsition

5 an a ure of _a very snmall dianeter that

in '8?%@6%& qrBne T mepelesat nddal row beginiormpvededne The
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ends. to i ntervene dovmvvard movenent of needle 41 a.
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ot nage 8BBofBEaffba O bSVAI B R RE sl igadipnit a2

bet ween

reddtesethb Vo S e S5 Bd R é@ﬁmﬁretse&letlé’nﬁgf\ﬁhtnq{éb%f ﬁ|942 r@ANé the

single slit, making it inpossible o transp

Poﬁ'lt'?ﬂf"Tm aN Hhis tineD theuppbased 4shefeba:§ﬂsuﬁﬂmrﬁer\m1nlur@& base
t hat
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to tHiﬁélﬁSﬁﬂeé 914 lﬁ\léfcfs)e@!' 88%e3t 48ch M Fi ega 170Wigs SREEY n@?gles 41a,
paSS|ng of needl e 41a during its déscending nove

41aqal qzarmng;artﬂlmahmlns@glgent 30( ) paswithf@)gh holeks 11a,
es 41 a, 4la enga e artificial

| ds, 41d, 41d dl
witfRCodlp8 et angéeifc%laﬁq tidmelyring Aheig wardan@\reénent

44, H(W%ls-ﬂ 1%6%38 gg&&@%dﬁ%%ﬂ? %%\?ps‘%}f chFurmg its

elesiation aod abcdradingdQ raisi s apeituf of 4 ¥EBSsHARd |&ﬂﬂ5te|r kihad e

ittle, as shown in Fig. 10(C, and. separates
°°rf%é%°é’fjﬁdﬂwaa‘f“amﬁé?f ofxpeedie 4t1|a|=re Aftgrowaedie 4t g:atches artificial

hair %Qérﬁ?enh@é‘td%hngqgégsc%ﬁp%%%yeﬁeg" ¢ GO a?g@s -rgthglge same

I nt'er nedi ate ortion o

holedda. etipagsbrbyasd ehs@tsTEo O mﬁema@énaﬂén@s tdthtévene

thereby formng internediate turn 30a. Then, heati ng
dovywandanagement aboeedia . t df/\hasle sheetst ‘aahelblyl hEoengaget or
hooﬁ@ﬁ‘m ﬁ@e(ﬂz si"noml( ndhffcﬂltﬁe thin base %heet material between holes 11a,
11a would easily tear off so that these two holes are connected to each other to
form a single slit, making it impossible to transplant artificial hair 30 onto base
sheet 11. This will be effectively prevented by base supporter 41i that
compulsorily lifts base sheet 11 to keep hole 11a unclosed to a sufficient size for
allowing entry and passing of needle 41a during its descending movement.

As specifically shown in Figs. 10(A) and (B), hook ends 41d, 41d of

needles 41a, 41a engage artificial hair 30 at between spaced frames 44A, 448 of

catcher 44, while they move down from the upper peak level "H". As needles

20

AT 2 A 1 1o e 8 e e am e e



carrying artificial hair 30 will pass through hol es
1l a, 1la which have been enlarged by base supporter
41 i for snooth and accurate passing of hook ends
-41d, 41d therethrough, as descri bed above in detail.
Accordingly, as shown in Fig. 10(D),.when needles 41
a, 4la return to the | ower dead point or level L, hair
ext ensi ons 30b, 30b have passed through holes 1lla, Ila
to beyond the external surface of base sheet 11,
while turn 30a at the internmedi ate position thereof
remai ns on the underside of base sheet 11 between

4MaoKds farthey mbie.doWnysurtificial hdir 80 MipBaiut oBftaiies 44A, 448 little
terconnected with base sheet 11 at a predeterm ned
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41geftbf ctherehy farminarisgermedipter turm 80ef a'henfheataig hoazle 36 is
s ATl e EA B polbB A o PRk cbialds 415 41a

course 0

carkingudtifibiaphs R 3dYwiRN2AL&HAUJH h&bali1Bak 4 %\meﬁ ﬂ%é’ Eg'en

turn 30a at the internedi ate portion there

enlagged by bass w@orter é1sfoaseioctahdasscarate padethg ddiddknds
Then, . cylinder 47a of repairing

A 4t H’%ﬁ{ﬁ‘gtt Facripediaboyeringetailt Asearging v @sshown in
- Flg‘Wb(Df MHBAREEN L RS 2T 8PF %ﬂu?ﬁtéﬁt?éjlj%é# npqnéﬁgrhll%ggﬂ hair

la, 11 a. After holes ave

extﬂnsmns [36br 8pkihavedsisqditbrougbzrdies 4?@ i $a td BEYGEd Btk Efternal
7, and rods 4b5a

t hown in Fig
Sur,if{]e ALY %ﬁe&qﬁ' M@lgdaﬁg?%@éﬁm Uﬁegh@dmtaogos;bom thereof
E frombase, 21 ee
rerﬂdlﬁ§§n'tgfz dn@irgdé %?Sa grﬁéSt ‘f"(\%t\y%enb %8a1d§"' f1§@ LI'hus
- artificiahbair 30t istint@rcarfndcle Witktbasar $Hddt ailadt Hpiddetermined point
Meanwhi | e, conveyor 51 is intermttently driven in

theone n¥hes @ senser (mehahewn) dﬁteﬂt@dbhb&emmmer ehd dfmolder 41f
reabipiéh ré@etteprgnn% Ig\’\%d di rect Ion I q)c’: g ur |t original

' % %s RTINS BV MikPes{tion fead ¢ '&f‘?d’ﬁ [‘ﬁéo $ orig

: _posttrommhaﬁfs@ﬁn%lhglrﬁé\ﬁérﬁén%d fh ax8l th&n&?gaﬂﬁsdtobye "ﬁ%&éd that,

' 52, 53 and erefore, becone oriented to t

as described before, the intermediate portion of artificial hair 30 is subjected to
contact with heater nozzle 48, in the course of the descending movement of

- needles 41a, 41a which already engage artificial hair 30, to form turn 30a at the
intermediate portion thereof, which remains its specific shape, such as a rounded
bottom of a "U" letter. _

Then, cylinder 47a of repairing liquid supplying unit 47 is actuated to lower
nozzle 47b, from which the repairing liquid drops onto holes 11a, 11a. After
holes 11a, 11a have been repaired with the repairing liquid, nozzle 47b is
retracted to the stand-by position shown in Fig. 7, and rods 45a are returned to

the upper position shown by solid lines in Fig. 7 to separate away from base
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This manner of the artificial hair orientating
operation is carried out each tinme when artificial
hair 30 has been transplanted but not secured to base
sheet 11, for providing a sufficient space bel ow base
sheet 11 to allow needles 41 a, 41 a to nove up
toward base sheet 11 in the next artificial hair
transpl anting operation. Artificial hair 30 is secured
onto base sheet 11 by neans of adhesive applied to
turn 30a. Application of adhesive to turn 30a is
carried out by applying drops of the first adhesive
sheewa‘id Need(e304 fa, dmacareaiddi tb, be@adyiomransplantation of the next
stantlally at the sanme tine when turn 30a is forned
Br nozzle 46 or i mredi ately thereafter. At
t hi [ the str
conﬁl.e%.h??ﬁ"%ﬁa’?@ﬁf 4% Tk sy o T SRR TR witn
m@@meandf aleediesnd B, 51 1a 1@aptate if the arbed)diR/IORSA Figs.M 1(A)
and the underside of base sheet 11, thereby

: a“é &Pk NS crREVeYrR1 W@Héém/éhatai}lactrmmathetiyamiwneﬂLarhfucual hairs

t d f.b heet
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30 to holes 11a when the stretched condition of base

- whegnp @agtificig) hajr B8Ihegdwen Fansplaiey) butFiot stcaile®i hasd styesst 11,

ol ATt B8 e B S . 47
mo38 updwardMbhke RBLeAN § %iheeh?o éﬁlh& HEII‘ tHﬁ%gpa"?ﬁ%gst{Fe%tlon

mat eri al and, therefore vvssu |C|ent

of Pd‘aéetal bais S0 is Beatiead ofte baesslornttid aseasbedtadhtbsive
first adhesive. The

t | t f th
erlfa3RG Bhp edP 'tfq%ef'»fié‘qtiqsweﬁ: tsaz @0aric eried it by

apd?ﬁn HWHEE %F’tﬂ@ﬂ%"t aﬁv\%?i@el? ﬁ.ﬁrﬂ %rﬁl?l 4 ﬁgﬁ% ﬁ Dot Shawn,

unc osed
subbgameiugasmthg st mheefvmmrn @m@ isifofmed bl iHdaté o3P 46 or
is, fixedly secured to holes 11 a. In addition, the

'm"??q@fte%m%@? -t Hfth Wafé'“ﬁoba%ﬁheﬁfe‘ehf%ﬂwlsenéhq stretched

conenct bl 39, SO Gk OB O B85 o

g (Fa@; e'e(cm bbtgsersfier30arainthe UriderdRR: ofiibe §Hla%"t9|f1°"tl?ereby

roves the bonding strength. First adhesive |ayer

. fommgﬁhe first gahesitealaygr & dhpby whichtiie S0ads ixeithygsecured to the

underside of base sheet 11. A part of the adhesive enters holes 11a from the
above, which serves to fixedly secure artificial hair 30 to holes 11a when the
stretched condition of base sheet 11 is released (Fig. 2(B)).

First adhesive layer 111 is formed partially or dottily by applying the first
adhesive onto each turn 30a of artificial hair 30. This will not affect elasticity of

the base sheet material and, therefore, allows sufficient contraction of base

~sheet 11 when the tension to base sheet 11 is released after application of the

first adhesive. The adhesive applied to the stretched base sheet 11 will be

- adhered to or enter holes 11a which remains unclosed, so that, when holes 11a
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mai n ingredient identical to material of base sheet
11. By way of exanple, base sheet 11 is made from
pol yur et hane and the adhesive of first adhesive |ayer
111 conprises pol yuret hane-base adhesi ve. Wen
irradiation of ultraviolet rays are applied after the
pol yur et hane- base adhesi ve has been applied, not only
the adhesive is nelted but also base sheet 11 of
pol yurethan is at least partly nmelted or softened, so
that first adhesive layer 111 will be partly merged
into base sheet 11, thereby ensuring that artificial
arpamadedfairowkr hgdérﬁabmfgdhd steetérRaPceititdn ]élmficféh hﬁlr@(ﬁl@.
rs the height of first adhesive layer 111 and
f'*@ﬁ $Hyred to EE?‘?ée"s"& hdn agidétiaq. the firss §IV@fthahlaas not yet
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manner:,
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o o A RRLEEEE 1 e Bl B SEURES P arrca
- hais30 ewahiesire appdarancef h@@ﬁ@eﬁ'&@ﬁ{plééd' s renoved.
Then, the second adhesive is applied on the entire
unE@PQi déerfabimdé is moved by a predetermined pitch "P*, for exampie of
. 1mm, in a direction X or Y (Fig. 14), the same manner operation is carried out to
transplant another artificial hair 30. Movement of table 21 in directions X and Y
will be made in the controlied orders, so that artificial hairs 30 are tfanspranted
onto base sheet 11 with predetermined pitches "P" in both directions X and Y.
The transplanting pitch "P" between adjacent artificial hairs 30 in X and Y
directions will depend on the amount of intermittent movement of table 21. The
transplanting pitch "P" may be different in X and Y directions. Also, the
transplanting pitch "P" in X and/or Y directions may not be constant, because this

- could provide favorable appearance just like natural hairs.
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sheet 11 to form second adhesive |ayer 112, as shown
in Figs. 1(B) and (C)), which conpletely covers the
first adhesive |layers 111 and provi des substantially
a flat surface that is, in turn, covered with
separator 113. Second adhesive |ayer 112 is nmade from
a so-called "soft" adhesive having a relatively | ow
initial tack. Accordingly, when such adhesive is
applied onto the entire underside of base sheet 11
after formng the first adhesive layers 111 at the
respective internediate. turns 30a, it wll slip down
f r orthewabiovs-defscribedtartificihielsaiv eraheylanting bbersfort iBatpeated

%ond qh ve layer 112 can be forned as a very
eatcﬁ B%i %ﬁ 'Fd??r‘!‘%/%%wel rRipdeteminedatrapsplanting ageh Pagntil a
précﬂ@t\éﬂnlr@d dtﬂﬁ?eﬁé@d’t@egl h&trs 'J}%%{asr%&?arﬂﬁ?q? §|a§e sheet 11 and

| ayer 112 1s forne y transfer

seovrad befitshadhesivedagersof1 bmeeetdhe@ifte} tha, the §tr¥ﬁ:ﬁ¥.d condition
but uniformthickness. Therefore, when t

Ofﬁa?‘?ﬁhﬁete 11 s ramevaf.ont 0 a human skin, there is no
r erph&alhe sebd ﬁ@%?i%s?/% @%@ h%&%gqﬁﬁeen rgqe\n%ﬂg{ns?gé of base

human™ ski n,
sh@éu'encs&nmsbmm@dh@nb@w%r 312 a§sﬁ@wﬁﬁﬁ ﬁ%oﬁ(s L (c),

the entire underside of base sheet 11, di

whichy ¢ppletedy iseyerssthedirst adipesive tyschan garinh;smvﬁeseiubklantlally
rt|f| cial hairs 30

2 ﬂt%F gﬁtf%)?aﬂfﬁdgdiﬁt Eé@c‘%ﬁ’g&g ?Vﬁgrsgtpé" algg 1dRown in
Fi Bsedalpdl) adhEeve 1a38PHheTs Rark ﬁ@lﬁeé s&%ﬂehsséﬁpgéﬁﬂve

to tensioning/ positioning unit
havieg arrelatiyebelon E‘llffaaléasklovvhcmmdlﬁgw wﬁéi( 8ich WoResitdes applied

ont & BnfiEE uBlersife, A Bise, Shoslct bafter toraung Sefitst adbeowa laers
11@@%‘ P8 pE ARy m%éf@ndﬁl%;\ie R¢nd Bod! # Gl s 8%%% ftr(?linvI Sl first

human sk| n. Accordingly, even when a
adhgspiel lagetso1 1 irsp Bpesetond pdhesiverapsrer] DEawBsForhes ks a very
di spersed over the whole of base

thing ??BEIPETE[%P f'lljlkmfﬁgﬁaxﬁfé&#'é’hﬁé‘lqt serfager as ebewnrip |ﬁlg$3 pBagnddC).
fr 8 dd'SedUHiPIR aI)HeP 1tI?ei§ R@lme?d Ecef‘rans{J Cnt1g§ ggtube\iy

t he apparat us an od o

. overlie the underside of base sheet 11 with a very small, but uniform thickness.

Therefore, when the hairpiece is fitted onto a human skin, there is no remarkable
boundary between the base sheet and the human skin, which just looks like the
own hairs.

After second adhesive layer 112 is formed to overlie the entire underside
of base sheet 11, discharge roller 28 begins rofating to discharge base sheet 11a
with a predetermined number of artificial hairs 30 transplanted and secured
thereto, as shown in Fig.15(A). Then, another base sheet 11b is supplied to
tensioning/positioning unit 2 in the manner described before, as shown in Fig.
15(B).

When the hairpiece of the above-described embodiment is fitted onto the
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E

above-descri bed enbodi nent, each artificial hair 30 is
heated by contact with heater nozzle 46, so that it
is transfornmed and curled such that it has a
shape-retainable turn 30a at the internediate portion
of artificial hair 30. The shape-retainable turn 30a
remai ns on the undersi de of base sheet 11 after the
artificial hair transplanting operation is conpl et ed,
and is then fixedly secured to the underside of base
sheet 11 wth first adhesive layers 111. In addition,
as described before, the opposite end portions of

humamslgoathe entirexautfagesdmercedd tadhebiviedaydd #12 Milbbe in direct
rtificial hairs 30 thus transplanted

dj | h
°°§§%?@@2§‘F§F$%§ﬁg@e SHeerdinglymeren ihen 3 tensiamis anpdied to
angpRE iRl psinf drrsRadr %%esfﬁgﬁ f]téi s %téc&u@g% t(ﬁégeggg% IPRSF the whole

upstanding orientation w

. of sape sbeet Thhwhichsuecestisfthé Inpirplave fiem sedbwtalg from the human

sk@ppear ance when the hairpiece is worn on a human
Txin. Second adhesive | ayer 112 forned by transfer of

adhgysi i ol r eyen

i oo pite Monbitifeg B MY dhidfftls FRE e pene
abéve-tlescritmt emboliment, ekch ariifaal H41e3b3 hBARRELY Sontact with
itted onto the human skin, it assimlates a part o?

)
hetRt NReAg 16 1sorthatfds Hansiaraed amteutied sech thatai inas an

SRS o AN SRS 23, AR B Y "

out payli ng “any ¢ act” )
shape-sitainabll {uyn \Bar@nidies baitheiupaersidder Baks Bhg&teﬂ after the
e a

?t\%gF to the human skin and, therefore, provi
artifigigd pas teansplantingyonesatian is apmpleded sandTis theneiesliyt Sedured to

thelHichaue R BaSe PhEsE 1 Vi il SebEae 1ausroatif paneadsition, as
desichibetl WER6res kid opPOsifNEnd Potis Softudf 388 HE fix@ﬁ%%cyr%% to

because the artificial hairs on the halrprece

holegefl ad1 1@t cActnrdingly,dbedirtificinbhaireBOhRiS srandpranted and
skin with no

I I pi fitt the h
socfifld 868G theeiT1 WlbRonkielond aademal sudampel hgse sheet 11,
b i e ' f le.., B
but t§ gtééggj T %ggsst\,gﬂg AR gggm\/\\’é@r%ﬁg E:eétt tofl"hgge)?érg'%’?gﬁgacg,

whighe auetessfulysproaitbsungilied sppeacstce Wash toé hbh?iece is worn on a
conventional wig are of a type wherein a netty base

human.skin; o ‘

Second adhesive layer 112 formed by transfer of adhesive layer will have
a very small and even thickness and provide a smooth, flat surface to be fitted
onto a human skin. When the hairpiece is fitted onto the human skin, it
assimilates a part of the human skin. The hairpiece once fitted remains in
position. Anybody can scratch, brush, shampoo or swim, without paying any
special care to the fact that he or she really wears the hairpiece. The hairpiece
is stuck to the human skin and, therefore, provide a favorable affinity to natural
hairs. This means that the hairpiece may suitably be used as a toupee for

hiding any bald spot, on the head or.on any part of the human skin. No one
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capped on a head, for. exanple, and artificial hairs
transpl anted on the base sheet are mxed up with his
or her own hairs. On the contrary, the hairpiece in
accordance with the present invention is directly
adhered onto the skin via second adhesive |ayer 1.12,
whi ch can be applied to any part of human skin. No
burden is applied to the own hairs, when it is worn or
fitted. It may be adhered to the hairless private
parts. Artificial hair 30 slips out of opposite franes
44A, 44b of catcher 44 during descendi ng novenent of
feﬂ'éefblB@%SQLlenCﬂmarumytﬂechuek thean drtmkxnlald‘ragmgmmthealnmrﬁlece gbuld be

m Sgt ﬁg) tk\lﬁltsﬁ{r i g?is%@&éir}@%ugh ﬂf\dﬁgw}gépgﬂtted onto the human
skirniveh HRdh a8 mérébélmférenr\@i'llrncft ‘Pl‘?ékéQ?Iuhﬁgﬁlrﬁgie:&ﬂgéﬂgssound, even

under si de of base ‘sheet Arti
wheinsknaskgd dvith a_rhsne'ed beadnptek eBylthebkdrcakens,tdRairpieed vasarer is
t her nove wnwar as shown in Fig. 10(D). This

_fl’e];?gffﬁ rArgrmep rS EFBAN AP hai r
tr am%l{ 8R! éHventibhsy \Dﬁozfﬂe%(f fflt@te \gqg‘l%'r? g\ﬁ]%&\ty]!}ase sheet is

could tear off between
‘capped bha béadydor eS8megagedcartificiabRgirs tiapefiaAfdfod Fe base
ass. through holes 11a, 11a, it makes contact with

Sh?]%taé) rgMixed Arawith hihpe ReepwarhairshetQur e contearyr thithaingiece in
actfaanéd (5. tﬁéﬁfr&@%ﬁnn@ﬁ?& §u4 mse}dg{e%q}gnto the skin via

shape-retaina urn

- secarideadtesbivd mayeont 2owhivh et bé iapbfibd idiahy paf of'\mjrﬁan skin. No
specifically, along with the descendi ng m)verren
burdea s apphiad to Ail%ownmmf. Mm@m it fravprrBor itied.ai neniame adhered

q{g’ﬁ 4 first makes contact with nozzle

o tﬂg hé ¥ E’“ﬁ?*&%&ﬁ ate turn 30a nakes a soft | anding
on Arhﬂcnunﬁﬁfr%Odﬁlps%ﬁJthf o%%@ﬂé ?r%%%élhﬂf h 8 of‘eél@hg 18 [during
is noved away. Such dual - phase 45

desgenpingcnaremieat of 8eedies M tagddaavithhobloadd t4d dbem@yhﬁg Qﬁhﬂclal
Oa | ands on base sheet

naih 30 R BREoER{OLSANOIRS 574, b1 BsEhane nesdie hook ends
SRR R oot 07l oK g v
. sheekfld emAlrijficial mais BOds disEmgaigot dromdicatiR PEGK &6ds Qﬁd when the
nee%iesl ffurt%leglmohvaésrdosm(r)n\rlvg rdr,] %%ts%%wbnymhf? Jgt. %(S)(.)Z Z'Ilh(?s manner of

- operation makes smooth hair transplantation, with no risk that base sheet 11
could tear off between holes 11a, 11a.

When-artificial hair 30 engaged by needle hook ends 41d is to pass
through.hoies 11a, 11a, it makes contact with heater nozzle 46 which enters
between catcher 44 and base sheet 11, which makes sure that the
shape-retainable turn 30a is formed at the intermediate portion of artificial hair
30. More specifically, along with the descending movement of needles 41a, 41a,
artificial hair 30 entrained by needles 41a, 41a will first makes contact with

‘nozzle 46. Then, intermediate turn 30a makes a soft landing on the underside
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and, therefore, curled or transforned into a
predeterm ned shape with turn 30a, which remains on
t he. undersi de of base sheet 11 as a hair root.
Accordingly, artificial hair 30 is surely

i nterconnected to base sheet 11. Each frame 44A, 44B
of catcher 44 has a pair of slanting sides 44a, 44a
connected with each other at the | ower apex 44c. This
assures that artificial hair 30 supplied to interior
space 44d of frame 44A, 44B is gui ded al ong one of
slanting sides 44a, 44a to be finally held at the

of |b@\ﬁ§rsr@|§§)‘{1@4ter noesl@l-ﬁ mgnomed pnayer Suehiduadphage Ofnoderated
ordgqnce with the present

e esEringal haif soasics e wadrtgrsparpiiesddodinss sheet 11
wﬁdﬁﬁtu@%f{iﬁ)ﬁﬁﬁhd’s 5’?'%3@%%6???%h%‘]‘1 Jpr qug?,'oﬁi o“fhc?f Jase sheet

extrafine needl i posI
- 1retiveieoiadjadeit hoBs 1ta,0it@. - ofhis rimoe;tyantpofr@m mnfwnsudenng

i evi curate hair transpl anting operation.
th%&‘} '}ﬁ%ttq% igiam exgrpelydninshgatual |y transpl ant ed

Ontph@ﬂﬁﬁnﬁ&?ﬁie éﬁmohaéream LBPRSH %0 4 hel géq)ﬁi??nﬁgperr%zle 46

to push up base an area ¢les
andf theotfese, ldurked drliransfenné@&tto kopReldrmined §Rap& Wb turn 30a,
uncl osed ( Flg Base sheet 11 is supported by
whichsremaips ontBe . Lm efside Oﬁlb@ﬁ%ﬁhe?hé1@§3tbalajlru@ﬁ neomﬁoedmgly,

h b h
_artﬁéga I%WI%%EC%%EOA} gﬁ'gﬁ%é%g%lblag%:shgﬁgﬂst base sheet
11 Ehaoh frgmishd Aot of essBrend %s@ﬁ&ﬁ%’ﬂ%larﬁﬂ@%dé@ﬁ@é 44a
11 coul d tear off between adjacent two holes
conpiecirkMig @atd ather at thedower apextddon |Trms>assttrbs thdafnarhﬁcnai
naif SOREPIEE B o T oLl g 48, 24 s g é‘efebé'mé"one of

slatires bRIek Y40 438 t8/HRUMaIRREIN A SAL 16 e = Za{&*}egﬂm

natural human hairs. Thi's enabl es nech i'on_an

- propgr peasitipomgodf araflmlpl kaie 30marnfagch wiancg . with/81e priesant invention,
robability of

-arifiBORRY B Ao Einte Gito i exizemelviBin bans shest { hameans
of tﬁ@%xﬁbﬁﬁ@%‘éebﬂe‘éeﬂ%qtga g}BP# E{ﬂ‘l‘i ?ﬂlntgher%ﬁﬂmabn?lr 30 is one

enbodi nents descri

of !rapbdast femtors|fer ablzinyiag, acdmahefhaiatrhﬁaﬁiaﬂﬂﬁlg %Eb%tﬂiri ons

B% r??onf the invention defined int

efore artificial hair 30 is actually transpianted onto base sheet 11, base

supporter 41i moves upward to push up base sheet 11 at an area close to the
row of holes 11a, 11a, so that holes 11a, 11a remain unclosed (Fig. 17). Base
sheet 11 is supported by base supporter 41i to prevent the descending needle
- 41a from becoming engaged with base sheet 11. If needle hook end 41d should
collide against base sheet 11 during the needle descending movement, base
sheet 11 could tear off between adjacent two holes 11a, 11a, making the hair
transplantation impossibie.

In accordance with the present invention, the artificial hair transplanting

pitch "P" can be controlled very precisely to an amount equivalent to the pitch of
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appended cl ai ns. For exanple, the base sheet may be
made fromany material as far as it has a sufficient
el asticity to all ow expansi on when stretched, as well
as contraction when the stretched condition is
cancel l ed. The base sheet is stretched by any desired
means. Making slacks T1, T2 is favorable but not
al ways necessary. In the foregoing enbodi nent, the
first adhesive layers are forned while remaining the
stretched condition of the base sheet, and the second
adhesive layer is forned after the stretched
natiaigd |hurrtam ha;ra:orﬂmleeebblerseﬂeumhlzddmmam autdri&ticie6PRslirpiece
|n$ ﬂ% é be fornmed after not conpletely
L 9 “ﬁ'é‘gt &n 43 PR UlMateshaenuetying. bersaisde st peabability of
pdw@thQ%ﬁan§o$£§ stretched condition. In this case;
simlar functions and effects may be enjoyed. The
- i nt Bristalbatundestood ehaétethbyiresémtnadeforishitNinkiRRd t i
a desired shape. The rounded turn is

e d,int
' e“g’r%{)\ﬁﬁ'el“ deRer PQ\@’W’g@Uﬁﬁﬁﬁteﬁd}ﬁr@@ dut glipws verieus Thanges,
SIRRRigN ape o t he .u
Surt a::ego%%eﬂiégﬂoqﬁewﬂg%%%gbg%ﬁz& Ve 'ﬂ%é’leé'f‘gﬁd'ﬁ*l“’e
appendexkdiaimscontact with the artifici aI hair to
h;lgeby curI the sane.. Curling the artificial hair

: HeSxampley the baﬁeaﬁlyeeitmey bevmgde freor apx argibdal adéar as it
ti,oned belaw the s ath of the
nad % DAY g APl LB B o I B h el o
_ contrdatiomghén ﬁqepﬂrréﬂcﬂéd%nﬁh%rﬁ%tdanbéL@d N baks sheet is
i nt er posed under pressure between the heater nozzfe
- streighed by asyedesitegt neans yMakingbslacks Tier Ebys favorallg Hut@ot
te portion of the artificial hair to form
alm)aﬁ&‘?{eggg{;%yh In another nodification, there is a
St ahitkefnkgbg &ﬁi)@éﬁn‘L sYaQﬁé%]vé’ laye ,ﬁg\?j’é% formed while

‘artificial "hair and the heater nozz

remgininghe sgetaneeut cdritition of tha1bdsabRedtobhl e 8bcb@ adhesive
i s interposed under pressure between

f ha
| 'aygra'télfﬂlﬁﬁéiﬁft %tf glshed wondiion istaesdeliely: ternover.t hidowever,
the 's@b@ﬁ@%ﬁh@él@e@%ér'rﬂgy 8k fEFrﬁegrgarﬂte gofggfngkgega{ybrfng)vmg the

the turn. The heater’ nozz
_stretghddhdonditidn betiteebadsn shadics @i I60$érﬁn91ﬂﬁ@%tr§ﬁfﬁeﬂnﬁﬂﬁlw in

be heated to a

. this case, s;mllar functions and effects may be enjoyed.

The intermediate turn to be functioned as a hair root may be formed into a
desired shape. - The rounded turn is shown in the drawings but may be a squre
one. The shape of the turn depends on the shape of the upper surface of the
heater nozzle, when the. heater nozzle is used to contact with the artificial hair to
thereby curl the same. Curling the artificial hair may be achieved in any other
ways. For example, the heater nozzle positioned below the supply path of the
artificial hair is moved upward so that the intermediate portion of the artificial hair
is ilterposed under pressure between the heater nozzle and an upper stationary

member, thereby curling the intermediate portion of the artificial hair to form the
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predeterm ned tenperature. Adhesive material formng
the first and second adhesive | ayers may be sel ected
as desired. The artificial hair transplanting
operation is carried out by a pair of needles in the
il lustrated enbodi nent, but nore needl es may be
enpl oyed. The hair segnents to be transplanted onto
t he base sheet nmay not always be artificial hair, and
natural hair nmay be used. Wen the artificial hair is
used, its material is optional. The hair segnent may
be supplied to any side of the base sheet. The base
tughedn anefhdrenedifipbiien) thitdisi 4 statiodansbatebstownthanslipptygath of

I T B B o et
SRR R 1 RER A8t

the haatspinarziecarahthesipan tiestebwaudng thie)inteemadeite RRIEEH BF the
I 1 A hair-transpl anti ng appar atus

ne. 29 CLAI M5
artiigia) hals Wg(.g"a thetuen. s utha healgr narzlermay bapppiaced by a

d terial. redet ermi ned
YRR ar ester Br SHRTROTEL bRlipb S paLbRdieatr Y &2 o
prasdernsheeterapesiuce. predet erm ned position; a second

supplying unit for supplying a hair segnent of a
pr é'g‘g{ee“’t"fﬁ mederialdagning thedirst ard setaisl adhesivel lh@se may be

t - . t ' ti dl i th hook
- sel8BRlas Bbaitdth > T BreiREa a0 B Mttty oPSialighis Sadisdput by
a padridf rie@siessingat illgdrdtied b RINRAK AN R ﬁéé‘déé‘&nﬁ% Bh
sal

base sheet to form holes and reaching beyon
employed. siThe hstir segrenissie kehtransplaniedgontashe meisegheet may not

af  sal d need| es, K said needl e hook ends o
a9y B! Rl coRBRliTa! haF manboiised: dWhaT thecaitisiel hair i
usedl itsahatetibl BtomichalOf TRAIHL; '
passi ng dlovvn ?[ﬁr ough sgiég'%ﬁo S %ﬁqﬁge%gﬁ%ﬁ'&bggg t%fl“& side of
the haseradhest.deT g baae dheet may be supplied with its underside down and

the hair segment may be supplied to below the base sheet.

rial Appli ili
_ - The present invention is applicable to products or pieces comprising a thin
- base onto which a number of hair segments are transplanted and secured, which

may be a disposable one.
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base sheet so that said internediate portion of said
hai r segnment caught by said hook ends remains on said
first side of said base sheet, whereas a pair of
| engt hwi se hair extensions extending from opposite
sides of said internediate portion pass through said
hol es to bel ow said second side of said base sheet; a
hair-curling unit forgiving a shape-retainable turn at
said internediate portion of said hair segnent which
has been caught by said hook ends of said needle on
said first side of said EsamMsa first adhesive
applicator for applying first adhesive to each of said
turns of said hair segnents remaining on said first

1 si de hafr-teisgldndne appeatus édmesradmyg: formng a fi rst
adhesi ve | ayer each surroundi ng said turn; a
sec%ﬁa“ éaﬂ%@ﬁneé’"&aar PeRRIYRY @oqasaps&% ﬁfgelaS%@afﬁi'a* to a

predbR ikl sssigdrd, over said first side of said base
sheet, |nclud|ng said first adhesive layers, to forma
secohipeatirrishing Unifer stretahing seisdbase sheiet ahasid-preddtergined

podifidd; and said first adhesive applicator being 30
operabl e while said base sheet is nmaintained stretched
by ssgaend@seplgingairihiongupplping a bair deghemtaflrepredetermined

it .d base sheet being rel eased or
Iengtg'ggen@gpagfa o Saig %asgqsé}egfm ned nunber of said hair
segtﬂmiss g eedipraa@tpigamstmbst wits dodk kage hasihgerighs FRittbned

o secured thereto by said first adhesjive .
be'?“éﬁeﬁ%mﬁ? §laeRleqid Byse heRtntp ' nfR0lediogh @naaiRTE g said base

shekBjeiord hobetl %cﬁ%@ﬂﬁ\g%ﬂ%ﬁﬁ \8idarmit bl@@to@rsaldzba%‘ép@feﬁﬁ Haring
according to claim1, wherein said first supplying

ascgpding SugysMest of saif mepgiss. sadaeedipshank enslarcateriag eai d
mte?rﬁ@tﬂﬁ% S&HRBh B le YWids e?grfegh a?%aﬁﬁ’ rgt %‘iﬂh f §%%?s%tshe%t and

above an underS| e of base s
thempessint Agwn @hroLlafn ﬁa:dlhcrbes B, ra&hbrbeynnd;aaud s&eomd\dude of said
n ni.t es nean for. su
vas RO AT et SubnREBRRE SorlBRT ap vt BRanf dibafiipy i
hook ands basains baeatajd At sRieCoftdatd bé@er sﬁéﬂtt whR@res@iztpair of
onti nupus, endless hair material when it. is

lenalliy5e ifall BYensiPIscRIde IRy from APRARIE, Siderepletrd Srieuneialg
portfaighsBahfough QARSI Oto BERUCIAE BEBGTH Li8BDF Baid base sheet;

a hair-curling unit for.giving a shape-retainable turn at said intermediate
portion of said hair segment which has been caught by said hook ends of said
heedle on said first side of said base;

a first adhesive 'applicator for applying first adhesive to each of said turns
of said hair ségments remaining on said first side of said base sheet, thereby
- forming a first adhesive layer each surrounding said turn; and

a second adhesive applicator for applying a second adhesive to all over
said first side of said base sheet, including said first adhesive layers, to form a
second adhesive layer;

said needle, said hair-curling unit and said first adhesive applicator being
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4 Apparatus according to any one of the preceding
clains, wherein said second supplying unit conprises
a hair catcher including a pair of opposed
inverted-triangul ar franmes through which said hair
segnent extends substantially horizontally, with a
space therebetween for allowing insertion of said
needl e hook ends. 5 Apparatus according to claim4,
wherein said hair catcher is rotatable and sw ngable
about a vertical axis in synchronismwth
OPPEEIDIBLasRidPatsvERthis redinfainadsiriendly s&d Agpastetahing
unACEAE Qtrankbd cBRYiIBA S Ohid a8 e RhESASHIRNG (GLALIPor M%{rﬁéd”aﬂer
said hair- curling unit conprises a heater operable
a pseEsieEningandMigl pf saigmeittseanentdrg transptantdl tossaie babe
_ i ' 1.ng. contact with said
R B S e e T DR R e N A e T
by fetiming egjrertondadheasivediz ysabysaid edbend aoke vdsppiRator.
noved down, whereby. said internedi ate portion of said
hair segnment is heated to be partly nolten or soften
to [ f.a _gjven shape i,ch remains .
2 uncl( r?g%etgé‘g?%%w et?ncglja[?o i efrfa’é'og.%'%y}%éﬁgf’%ltng unit supplies
- saia®ess 6heg JpRidendovel) ain@fsatd18e dInACRPpeh LMt FBpplib &afd Rair
said second adhesive applicator applies said second
segmati 4o geoypyamynéeriside afrsarkhbage she®t.Appar at us accor di ng
to any one of the preceding clains, which further
conprises a base lifting nenber operable in
3 syrpbeeitisatobrdifg Seichimeadres wideinldald 58 ndaiud pRARLuUnNit
sheet, which remains stretched by said base stretching
COMPAISES Me@ns keiepHrpdiitg Boloainuaus, esdiégss habrmedtyprial inquaraige! with
. of ntry and sage. of said . needle hook ends,K .
Sa"{sﬁ%&u%ﬁqe%éaﬁ"‘\é A5 RE S od s bl S RS R et o gtara
whenGt Badudbpli€d byiaNsredélefhineat{rho g, ﬁ@i&ﬂ@dt&inﬁ%ﬁ?@%airg
Appar atus according to any one of the precedi ng
seg@eal afspredpiesninedriemgth. conprises a hole repairing unit
for injecting repairing liquid to said holes after
sai d needl e hook ends carrying said hair segnment have

4 sepppAhed ddcorisdidahpsfe oPliRSSreceding claims, wherein said
- second supplying unit comprises a hair catcher including a pair of opposed
inverted-triangutar frames through which said hair segment extends substantially

- horizontally, with a space therebetween for allowing insertion of said needle hook

ends.

5 - Apparatus according to claim 4, wherein said hair catcher is rotatable and

-swingable about a vertical axis.in synchronism with reciprocating movement of

said needies.

6 Apparatus according to any one of the preceding claims, wherein said hair-

curling unit comprises a heater operable between said hair segment and said first
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10 A hair-transpl anti ng nmet hod conprising said steps
of: stretching a base sheet of elastic material;
novi ng needl es so that their hook ends pierce said
base sheet to form holes and reach beyond a first
side of said base sheet; returning said needles to
their origins positioned beyond a second side of said
base sheet, during which an internedi ate portion of
said hair segnment is caught by said needl e hook ends;
32 transformng said hair segnent to provide a
sidgh:épeidr @i shalel, saidiheatat making contice mithdiagd int@arddiaia poftion
air segnent after said needl e hook ends catch

of galp ga'fﬁgpweg yhemsaidiaihrgament saripdlesaid nesgle hapkends is

. moQé‘tﬁ YA wR& ety Qgidrlnﬁa‘?ﬁgﬁme B@ﬁl% ?Qﬁﬂwaﬁ@dﬂeﬂ% ﬁéated to

formng first” adhesive l[ayers o irst adhesive
be dotttyympltert er soften tedodn Baidsurn of algiveh stapel mnaﬁeres’rwﬁ
@ﬁoqu ?a i d shape-retainable turns to secure said
unciRaped aftat BSRaSPRIILied-ns onto said first side of said
base sheet; repeating said needle noving step, said
needl e returning step, said transformng step and
7 saiAdpitatns secudingdo shgpnantfithe prepedihgt@aimsnederainbeid
of %Ei hai r segnents are transpl anted and secured on
secgnf gapaRiLe aplRtqTARMiER saidafsand FHB%‘S'%%PM adhesive transfer.
shape-retainable turn at said internmediate portion of
said hair segnment remains on said first side of said
8 basepsiabet adverdiegho aay dnbolf de peeediag claimpaivhiobffurther
| engt hwi se hair extensions extends fron1on03|te ends

- comprisgsapagq difiing wsmﬁhae?r@bt%wrﬁvpﬁw@@gﬁm With pajtbneadiegpfor

nfnribeé/é?@@ﬁ@%ﬁeét%ﬂgﬂ ehideh °§tre°t nfggtd%%gtstretﬂﬁgﬁbﬁgto

or loosening said base s eet el ng stret
keep sAldr taxdés usaogbd)asaesheebwmgesnﬁ@th te&trglaaﬁtpaslswe anshid
reduce dianmeter of said holes; and ap plz second
neeglg ok fBde dhioupieaikerienwhaB el rediaepk gnes Fatpps to said

g@%Q R 1 | f said base sheet for

ong %ﬁgggﬁﬁ{ ﬁ%ﬂgﬁhé% ﬂ%n ‘1 Met hod according to claim
10 wherein sai d needl e noving step conprises
el evati ng said needles fromsaid origins positioned

9  pehrparaiys aesacdingtasapecng oktiegreceding claims, which further

- comprises a hole repairing unit for injecting repairing liquid to said holes after

. said needle hook ends carrying said hair segment have separated from said base

shest.

10 A hair-transplanting method comprising said steps of:

stretching a base sheet of elastic material;

moving needles so that their hook ends pierce said base sheet to form
holes and reach beyond a first side of said base sheet;

returning said needles to their origins positioned beyond a second side of
said base sheet, during which an intermediate portion of said hair segment is

caught by said needle hook ends;
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base sheet, and said needle returning step conprises

nmovi ng said needl es down fromtheir upper dead points

toward said origins. 12 Method according to clains 10

or 11 wherein said needle noving step conprises

novi ng sai d needl es down fromsaid origins positioned

above said 33 second side of said base sheet, and

said needle returning step conprises elevating said

needl es fromtheir |ower dead points toward said

origins. 13 Method according to any one of clains 10

to 12, wherein said first adhesive |layer is forned by

applying said first adhesive to said shape-retainable

t ur Han g%'ﬂaﬁﬁlda'va'w%ﬁm%mwa%@dq P 1P ape-relginad eatusn gt said
; i [ QK ] [ rr] f .
R iR PR Al Wi ARy sERT e B dos Fihgere
haorsegofent bati brsorkOsdid ndSdle \Waek @nds sairgingisasd hadbeghy&t pass

is formed by applying in advance said first adhesive
thrigHey saiginpieSir st side of said base sheet between said

hol.ﬁ%{ngrfnglda%s?qu s 5 sft a%ﬂ%gvg?ﬁglagﬁt’y p%rt]t%rn on said first

transterring saird first adhesive to sa
sidshdpeid tedsai shalel ardunt rsahsiia peariethisdip @urnk @b 3k barll &id Bhdpe-

makes contact with said first side of said base sheet
retgifipplsduasi epto salddirat side of sridpasesphects A

hai - - ' I.51 nd: ' e eet

r%f)éé'tm&s\q%@ﬂggﬂe Qﬁoqﬁﬁgpgtggggélﬁ el l%t& Ién"_é; %?r?,hséaﬁ’cjj:

of astic material; a erm ned nu

© - trasgmEng Stdpr s pdiandracseenting S&ipduliRSepregbRehinied rdter of

manner that an internedi ate portion of each of said
- saig hplr segyRBiR aregrasPiaieharh apurp@paisaithbese shast in such
Lol L ' n [Si of._sai d,. base. . )
T30S0 S06p 00, O, HOCEY 0 gl 7 Bt v
segheang rdmaiae ofadaid Bt 81 6Mid BXdLHEA Betwsdn ONRMSIdsBrhereas
ends of said turn and passing through said holes to
a PYf PElpNgtharise paimextensioas mxtensgrifore @pppsimprishelswaid Rbane-

rouh b SRRIE AT B3 Bt L0 BLELRen 5l e s
seedleadifg 5AIdbs8AING sai Pasnéibat AT 5&iAg stfet@Riddo AR act

~sheet; and
said base sheet due to its elasticity and reduce diameter of said holes; and

-appiying second adhesive to form a second adhesive layer entirely covering

said first side of said base sheet for fitting on a human skin.

11 Method according to ctaim 10, wherein said needle moving step comprises
elevating said needles from said origins positioned below said second side of said
base sheet, and said needle returning step comprises moving said needles down

from their upper dead points toward said origins.

12 Method according to claims 10 or 11 wherein said needle moving step

comprises moving said needles down from said origins positioned above said
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a second adhesive | ayer entirely covering said
under si de of said base 34 sheet, including said first
adhesive layers, to provide a flat surface to be
fitted onto a human skin. 16 Hair-transpl anted piece
according to claim15, wherein said base sheet
conprises a plane sheet. 17 Hair-transpl anted piece
according to clainms 15 or 16, wherein said base sheet
is colorless and transparent. 18 Hair-transpl ant ed

pi ece according to any one of clains 15 to 17, wherein
a main conponent of said adhesive used to formsaid
first adhesive layer is preferably identical to said

sepdsidh @b paifdraspishpet. #0d said nqqdim EgiHaM G etepiceawrises
: L . L& [; sai d
RERRS CpRRIPIR Mo W lonr Bl paiys Rkl sHREU R, 5
said adhesive form ng said first adhesive |ayer

conprises urethane-base adhesive. 20 Hair-transplanted
13 JMethgd @seendiftg o Rieorfesigimsc] tiark2, whareinisgid {ipsé pehesive

/8 e E RYRPEG Mo, Slo A SaRENFE 1 Cadpl Felepae B
sulsddreilly et tiseslamhe tifver on igai allidteySdfteaxdaas tryesfbayiag steplis

Hai r-transpl anted pi ece according to any one of clains
carfigd o4t gpforpmgiephppesigtainabiBddinve used to form said

first adhesive | ayer conprises urethane-base

adhesi ve, whereas sai d adhesive used to formsaid
14 sedstioddbasiing tb ayiglonecdimsS €l® tacry whkase sath@st ¥8hesive

. .22 Hair-transpl anted pi ece according to any one of
is fmad.Ry aBplyigedn adygnsecsiaid fiesdjagheeixe 9atoashid dirstisidagbsaid

bas'eSShfle HE&%@X stafoanérese'form%% by elevation of said needles, and
transferring said first adhesive to said shape-retainable turn when said shape-

retainable turn makes contact with said first side of said base sheet during said

needle returning step.

15 A hair-transplanted piece comprising:

a thin base sheet of elastic material;

a predetermined number of hair segments transplanted onto said base
sheet in such manner that an intermediate portion of each of said hair segment
provides a shape-retainable turn-remaining and lying on an underside of said

“base sheet between a pair of holes whereas a pair of lengthwise hair extensions
extending from opposite ends of said turn and passing through said holes to
- orient far from a external surface of said base sheet;

first adhesive layers in a dotty pattern, each overlapping said turn of said
hair segment and securing said same onto said underside of said base sheet;

and

a second adhesive layer entirely covering said underside of said base
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sheet, including said first adhesive layers, to provide a flat surface to be fitted

onto a human skin.

16 Hair-transplanted piece according to claim 15, wherein said base sheet

comprises a plane sheet.

17 Hair-transplanted piece according to claims 15 or 16, wherein said base

sheet is colorless and fransparent.

18 Hair-transplanted piece according to any one of claims 15 to 17, wherein a
main component of said adhesive used to form said first adhesive layer is

preferably identical to said base sheet material.

19 Hair-transplanted piece according to any one of claims 15 to 18, wherein

said base sheet is made from urethane-base material and said adhesive forming

said first adhesive layer comprises urethane-base adhesive.

20 Hair-transplanted. piece according to any one of claims 15 to 19, wherein a
main component of said adhesive used to form said second adhesive layer is

different from that of said adhesive used to form said first adhesive layer.

21 Hair-transplanted piece according to any one of cfaims 15 to 20, wherein
said adhesive used to form said first adhesive layer comprises urethane-base

‘adhesive, whereas said adhesive used to form said second adhesive layer

comprises acryl-base adhesive.

22 Hair-transplanted piece according to any one of claims 15 to 21, wherein

said second adhesive layer is formed by transfer.
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