METHOD OF FEEDI NG CONTI NUOUS STRI P, METHOD OF CONTROLLI NG THE E¥Es>4€o -o
METHOD ARD APPARATUS FOR MANUFACTURI NG TUBE OR VESSEL HAVI NG OQUTER{RLA
PORTI ON ON TUBULAR PORTI ON BY USI NG THE FEED AND FEED CONTROL HODS
Backggound of the Invention FIELD OF THE | NVENTI ON The present invention
relates to a nethod of feeding a continuous strip, which permts feeding a
cont i NUOUSMETHOD ORVFBEDEING LCENIFINUDUS STeIP) HETEODIiOR GONTRODLIRG BHBOrk, a
met hod of controlling the feed. which permts pushing and feeding the
cont | nuous FEED«p ANP; METROD AN [APPRRATYS FRB' RANUFAGIURING, I cOR: ned
torque, an¢rgsEt! heAvend a0TRRPITANGE fPORTPONT OR! wUPMEAR (pUiErIUN apyessel
havi ng an outer flange portion on a tubular portion by using the sane feed

and feed cHRING THE: KEED. ANPSEREPTCONTIRPLTMETREPATED ART In the prior art,
sem conductor wafers were heat treated by setting themin an airtight

seal ed reaction vessel, then subjecting themto heat treatnent and then

t aki ng t heBaockgrountihefr ¢het Taventdonl . For this operation, the reaction

vessel sho e co r h that its open end portion can be nounted
on a nount thBaB%eggﬁrﬁﬁéﬁﬁTiﬁg det achabl y. Usual Iy, the reaction vessel
has an outer fl| ahge preiskin®n inventhons ralHRbedtoNat RELtABYNGENPcbdDh a
airtight and detachably. For providing the open end portion of the reaction

vessel witAONRENYQUS, SGiRye WGl Rermi i kgRAing | kcCopbbarous $e¥rkRd by
formng a : #ﬂ% | ' L8 'f{$§ ' t f 1he
open end pg%tglao 0 e%%%qga%%}}%n&\%&%féﬁédf%hﬁ]?%% t en g‘@{% ‘?r%ltﬂg’riéal into
t he desiredethede of odngroakhimgnthei deed, Thihd ctho ygmittd ipessHirengeEngorti on
I's wel ded Eo
ee

Qn%p%%e continuous strip to the welding portion of the
work under a predetermined torque, and a method and an
apparatus for manufacturing a tube or a vessel having an
outer flange portion on a tubular portion by using the same

feed and feed control methods.

DESCRIPTION OF THE RELATED ART

In the prior art, semiconductor wafers were heat treated
by setting them in an airtight sealed reaction vessel, then
subjecting them to heat treatment and then taking them out of
the reaction vessel.

For this operation, the reaction vessel should be
constructed such that its open end portion can be mounted on
a mounting table airtight and detachably. Usually, the
reaction vessel has an outer flange portion, which is mounted
on the mounting table airtight and detachably.

For providing the open end portion of the reaction
vessel with the outer flange portion, a doughnut-like member
is formed by forming a plate material with a hole matching
the inner diameter of the open end portion of the reaction

vessel and cutting the plate material into the desired shape

1



end of the said reaction vessel. The structure thus forned by welding is
then nackined to renove irregularities and obtain snooth inner and outer
peripheral joint states. In the above prior art technique, the preparation
of thg flange portion froma plate material results in a great anmount of
waste material in the cutting step. In addition, after the welding of the
fl ange porofogiventdémeaa¢bhsn vessel, the resultant structure should be

machi ned to obtain t., of he tvvo rts Ther not onl

great anount of q'#a g% %Pé% &5?3&?’9“98@0 10 oG %f‘;%‘it%%ta‘bfoﬁ?%‘{hl ni ng
i s necessaeyd bfadhagshadegehytEonSvEREEDD Ofhé 0N Sudtitkr @i e
nunber of steps of, processing. This is undesired fromthe econom cal

st andpoi nt PY Awed &g uds dithemno searhinesh pbm e sempye d-igresupardieputndat i on
No. 8- 1781@8té§n"‘§4n!:oi§ﬂ°!ﬂﬂné§ ge&géerf:gémlsfées Wr#elr@%vt% [Pbl ems. As

shown in Fig. t he above tec ue ¢ ng roun a quartz
glass strip 103IDntlaﬂ @heie @rticon avt bethmippsy die guaphragiassof utte 101
havi ng a upi ion in t and t hen therrrally

wel di ng t he %gém tCproo Sj’s‘f’fﬁ%f?ﬂﬁ“ea\mqﬂaﬁeH“%Fréﬁilem I g’@&ﬁd Hur A9 and

107. In t hamotREhaf (WestéNRatiURIAZ Dih asie et Pind Siiep heatreGday tiityn f i rst
burner 106 unt|I i.t becones soft eno\llj\gh so that 1t may be readily bent. In

this stat*tteE qhg tvelding o83 the wshangen portiguarte hasseasidon:
whi | e ot afddih i e i ddet 1 a%ssfcw@ﬁl@el SR q e 16§1r{)etaert%o obtain

Concurrently, the inner surface of e quartz strlp el ng wound 1 s
heated by speotl chiinbue hiethd Owo tpaustsausi ng nelting of the 2 sur f aces

to be joined to‘gﬁépg%bre,l nm;ft” 2 \i’%y’at %ere% aramount of material is
necessary, but also a great extent of machining is necessary,
leading to early consumption of tools and adding to the
number of steps of processing. This is undesired from the
economical standpoint.

A technique disclosed in Japanese Laid-Open Patent
Publication No. 8-178169 is well known as a means for solving
the above problems.

As shown in Fig. 12, the above technique comprises
winding round a quartz glass strip 103 on an end portion of

- a transparent quartz glass tube 101 having a uniform cross
section in the length direction, and then thermally welding
the resultant structure with a first and a second burner 106
and 107.

In this technique, the quartz glass strip 103 is heated
by the first burner 106 until it becomes soft enough so that
it may be readily bent. 1In this state, the quartz strip 103
is wound on the quartz glass tube 101 while rotating the
quartz glass tube 101 about the axis thereof. Concurrently,
the inner surface of the quartz strip 103 being wound is

heated by the second burmer 107, thus causing melting of the



glass strip 103 is welded to the outer periphery of the quartz glass tube
101. In this nethod, the welding is affected by the thickness of the quartz
glass strip 103, burner tenperature, rotational speed of the quartz gl ass
tube 101 and so forth. Such a welding operation which is perforned by
manual |y controlling the burner tenperature, the rotational speed and so
forth, requuracaphtet beatidimsdd | togéthext aned Simsarwayf the Ilgwasntzi on I n

the light of, the back d di b it i fir. bj th
present | nVBATOnS LD By Qe s HELAGH S Ehe aBBEPE: BT neloh: PhuGtE st ri p

f eedi ng, Whdrtergidss fagsé ngpm continuous strip having a fused front end
to a welding portion of a work wi thout need of sophistjcated manual

operation skil | .In Qdgmetdehectherwelding dee dffpgled: PBnthe thigknsasde a
met hod and oLy 4 St eediBer£OEL Ol I5 ermts
feeding a ﬁt@%ﬂ%@kgr%géﬂgv%\%fya%s'eng%t eent: Jtco aé\/\felr iengéﬂl%glraltq"l on of
a work witismeedeell dhesepléirts catass nbwbal 16peradi @e sfafth. A hrchd aobj ect
of the present,.invention.is to.provide net h of _ad a rat ys .faor
manut actur Vg 30 geesReibh i R et B melfhed D B o 408

tubul ar poriHeorburhdputenpetathrsppbhet reghedomabuapeapeaati eo Sorth, A
fourth object of the present inventigon is to provide a nethod of and an
appar at us FSIHEAF SRSt cetqthékdlla vessel having an outer flange
portion on a tubular portion, which requires less material and is

econom cal. To attain the above first object, the present invention

provi des: ®bjeckt fandsiSummany wivtiheh Inwenftdemi ng of t he conti nuous

In the light of the background discussed above, it is

a first object of the present invention to provide a method
and an apparatus for continuous strip feeding, which permits
feeding a continuous strip having a fused front end to a
welding portion of a work without need of sophisticated
manual operation skill.

A second object of the present invention is to provide
a method and an apparatus for continuous strip feeding
control, which permits feeding a continuous strip having a
fused front end to a welding portion of a work without need
of sophisticated manual operation skill.

A third object of the present invention is to provide
a method of ad an apparatus for manufacturing a tube or a
vessel having an outer flange portion on a tubular portion
without need of sophisticated manual operation skill.

A fourth object of the present invention is to provide
a method of and an apparatus for manufacturing a tube or a
vessel having an outer flange portion on a tubular portion,
which requires less material and is economical.

To attain the above first object, the present invention

provides:



strip is controlled by controlling the feed rate thereof; a second formin
whi ch the feeding of the continuous strip is controlled by permtting
control of the feed rate of the continuous strip and the speed of novenent
of a fused portion of the continuous strip; and a third formin which the
feeding of the continuous strip is controlled by permtting control of
either the feedar &iasaf fdemcant whiehs tde | fpeadindeospebe afontoiramard of

the fused porfiop. In the second and thjrd for.ns,_ even en.the feed rate
or the nn¢§5ﬁﬁﬁ %%e%ﬂnFEO%i?éiﬁ% cORLryLL H9 i LS iﬁ£%é£$ﬁ§§e Jﬁusted by

the other, and 3 bR FHAPCIPIwROFA' Shel FepOOMydEE than ddir ifnudids form
By the term"continuous strip" according to the present invention is meant

not only aS&t¥R pie iqenteoliledeby| RETRERBERT RANtFORePEl Fhe af oAt & ng an
adequat e |59t BoARinBoRECLEAd MLMAS el 3¢ ' RoDenEARABEE 20T iR Fed
conti nuously; suchas a circulrar, oval, gular, etc. sectional profile.
The first partiot ¢hHethpe esemtinumentstonipeaind es: setting the continuous

strip such that_the.en ace thereqf .is.in gcontact w.th,the other i phery
of the work; tH%rﬁéﬁ%ﬁﬂ{ﬁfﬁglgnwiﬁﬁﬁxﬁQ?CJe%ﬁl?$eg%oﬁpﬁnﬁgﬁggsqdﬁ?
i ncl udi ng gtheiend et reandedebgi pgrivhet { g esornbtal i dixlidre ther Keethi | e
feeding the continuous strip toward, the work; noving the meldigg%p rtion
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displacenffuségcggfkfgmginuous strip in a direction perpendicular to the
feed direction t he continuous strip during novenment of the welding

portion; and colmrthéisegcond ardecthbirdetorms, tévercorhemddies fsed gate
or the movement speed is outside a range of control, it can
be adjusted by the other, and a broader scope of control is
provided than the first form.

By the term "continuous strip" according to the present
invention is meant not only a strip-like or like flat member
but generally a member having an adequate length and a
sectional profile such as to be capable of being fed
continuously, such as a circular, oval, angular, etc.
sectional profile.

The first form of the present invention features:

setting the continuous strip such that the end face
thereof is in contact with the other periphery of the work;

thermally fusing an end portion of the continuous strip
including the end face and welding the fused material to the
work, while feeding the continuous strip toward the work;

moving the welding portion therecf toward the feed
direction of the continuous strip;

detecting a displacement of the continuous strip in a
direction perpendicular to the feed direction of the
continuous strip during movement of the welding portion; and

controlling the rate of feed of the continuous strip



according to the detected displacenent. In the first formof the invention,
as showmrin Figs. 1 and 2, for instance, an end face 3a of a continuous
strip 3 (i.e., quartz glass strip) is held in contact with the outer
periphery of a tubular portion of a quartz glass tube 1, and an end portion
of the continuous strip inclusive of the end face is thermally fused. In

t hi s st at eacdded Lot touches détegpted dixplardndentdi rection in contact with

the tubul ar portion while rotatin t ybul ar .portion toward t. ut er
peri pher al direE?iBHetﬁéF§5fﬁ%ﬁﬁb%fiRgmidﬂgeﬂﬁlgﬁérﬁglS%ﬁ??nénp?%ﬁﬁ% end of
the conti nuomsd St )i foANfhéf@néd) Cartend £dtd Ba fofs ed ditdmualus $trdgei ved

by the tubular portion of the quartz glass tube 1 are equal, that is, when
the rotatibnhi-SpeedVdrtonekansiu| 8B} t i6n hed dneite EPERFE heithe iR

1) ISGTINIET SR MR SO0 e s

40 and 41) perp arto eedi ng the continuous strip.
Wien t he rlbt aandnah spdegowotipheofulthleacopdinuonsi staipedoctusivie oduart z

glass strigp 3 is,pulled. toward t tubul ar portion nore than the thermnal
fusionlwﬂé§%ﬁe?43£éﬁﬁLl t e?@ﬁiﬁi,fhﬁﬁ§2nmutz glass strip 3 is raised by

the viscosity ofnfu3gih queate,gldss, cenatdihtohs exadipndisli Seldaced ithet he
direction of arrow 40. Wen the rotational speed of the_tuybular partion is
i nsuf fi ci eHireqtHor dic SORtaRtuiith the skhulate RAFECR § oAy iag o

reduced, arglt ggpeakt éncﬁlteﬁﬁl Stdwdrd the dbaRLACHEr prbha 1didieecdtabnof
arrow 41. This displacenent is detected, and the rate of feed of the

conti nuousthetre@f 3 is controlled to be in a predeterm ned range accordi ng
to the detect edwﬁégplta}geengg;:e %f thermal fusing of the end of the
. continuous strip and the rate at which the fused material is
received by the tubular portion of the quartz glass tube 1
are equal, that is, when the rotational speed of the tubular
portion is matched to the thermal fusion rate, the quartz
strip 3 is not displaced in directions (of arrows 40 and 41)
perpendicular to the direction of feeding the continuous
strip.

When the rotational speed of the tubular portion is
excessive, the quartz glass strip 3 is pulled toward the
tubular portion more than the thermal fusion rate of its end.
As a result, the quartz glass strip 3 is raised by the
viscosity of fused quartz glass, and is flexed and displaced
in the direction of arrow 40.

When the rotational speed of the tubular portion is
insufficient, the force with which to pull the quartz glass
strip 3 is reduced, and the quartz glass strip 3 is displaced
in the direction of arrow 41.

This displacement is detected, and the rate of feed of
the continuous strip 3 is controlled to be in a predetermined

range according to the detected displacement.



According to the present invention, it is effective to discontinue the feed
of the continuous strip 3 by detecting a predeterm ned extent of feed of
the continuous strip. Wth the discontinuation of the feeding of the

conti nuous strip by detecting a predeterm ned extent of feed of the
continuous strip, the quartz glass tube 1 is continually rotating but the

f eedi ng of the Aprotdimg ass the i prssamt dirscortionjed.t Tise efifeediyer tticon i s,

that is, cut apart fromthe rest_of the strip 3. It . s,, thus, sible to
cut off or#’f‘?ﬂp’la%rfur?e %cﬁ?ﬁ‘frﬂ%ttﬂlﬁ] cd?ntt’ﬂﬁqu o S5 Por h%’e%g&%l% i hltrjlyus
strip w thpyrdietdhited ktsdieciod fdd i0Wid dminuolize skedpnd form of
the invention features: setting the continuous strip such that the_end face

thereof is in dbkelctthet hdigeoptinvnaptenphefy shet hée®Firg t REr ndihey
fusing an . 1.0 . @ﬂ% o sud) eng f and
wel di ng thcgﬂ’fq:tfglgghr?a?g?}gl B?o(q?ﬂ%év\or Sa%%%%%&?%f%%%&n?%n%&? strip
t owar d t heofivortkie nmdmigi ivmsielsdindg ,pothieongtheteof glaswr dubbe fleeds

direction of the continugus.strip; detecting,a displacenent_of the

conti nuou§ P41 % 58£8§%P8nkg’é}p i %ﬁ?gi‘n?oo he" eéegualr?%cﬁ 5% %f the
conti nuoustdifg B der dRgcoRYenked. of TH efuRidliptar i 1ie), thad dent icaltd i ng
the rate of feed of the continuous strip and the_ speed of novenent of the

wor k accortRary fEomhEhgereet cof dhpIsigdment:. Fhelfhi PR orBAST RIRe Hr esent
i nventi on fRatd¥ e RAL, &K Kele SIS Mfatf @0 oFf thie feRidlingueys tilef i p Or

the speed of novenent of the welding portion of the work is controlled
accor di ng conttimaadiss p$ tckprewii thovbdpabvidingnthie specdnd svdtimor-@ffor s of
the present invention, it is possible to control either the rate of feed of
the 6 means .

The second form of the invention features:

setting the continuous strip such that the end face
thereof is in contact with the outer periphery of the work;

thermally fusing an end portion of the continuous strip
including the end face and welding the fused material to the
work, while feeding the continuous strip toward the work;

moving the welding portion thereof toward the feed
direction of the continuous strip;

detecting a displacement of the continuous strip in a
detection perpendicular to the feed direction of the
continuous strip during movement of the welding portion; and

controlling the rate of feed of the continuous strip and
the speed of movement of the work according to the detected
displacement.

The third form of the present invention-features that
either the rate of feed of the continuous strip or the speed
of movement of the welding portion of the work is controlled
according to the displacement noted above.

In the second and third forms of the present invention,

it is possible to control either the rate of feed of the



continuous strip or the speed of novenment of the welding portion of .the
work. Thi s neans that either one cannot be controlled, the other can be
controll ed. The scope of control is thus broadened, pernmitting readier
control. According to the present invention, it is effective to discontinue
the feeding of the continuous strip by detecting a predeterm ned extent of
feed of theomhimuoumuststipi prortike pspdetenfi medremamdntoHf thevewddingf t he

work. Wth this arrangenent, .the guartz gla ube LS caontj L1y
rotating WER1RR ?zegﬁﬁg‘”g?kt‘he &r f‘?agﬂsazzz‘a trellf):}'?ri S ggg&#t%itn%)eed, S0
that the fasetrbLédpn tie cothapardad r ba tduntrediled. t hahet ré@o@e Adcor di ng
to the present invention, it is effective to pull back the continuous strip

t
in the opfiePHicthwn I%%OQWQ%CPW%&H% LRRden ceatEPdpped. Wth

the arrangementaddigralfe GONEROUMSsSHE | fhiéniiiehl o iback dedchyd hecti O

opposite to the feed ditection en it is stopped, ‘as shown in Fig. 7, for

i nst ance, dimcandrique dheafgedingoofdipt expntuironst dtrdp by dedsswinged to a

rack 64a of ¢ | 1S ri 64.i.n t t, t h .he quartz
G ass. str i ST AR SR AE o TR S ehe or bl R e st o ¢
cl anp neansddetthrapinsadl extdrite dbinowendint b adid worki.des of the quartz
glass strip 3 on, the continuous strip feed neans 64. As a result, the

conti nuous str inJl‘F]éed:}H‘&lnérﬁﬁnﬁ@mﬁﬁged the { gRagEZe FLAHF ofFuBPr olv 1ft s

t hus DOSSicQJr?tix?géﬁii Pot 8RUNGC WG fradaife skathé ghasezSifiaRs3 and
el i m nate excessive Tusion théreof. To attalin the above second o6bject, the

fourth forstwip t heipr ddsoontingedi, oo ddtatr cshe stusedgpenbiewnisngslis strip

such that the .e face thereof is.in gontaci with the outer periphery of
t he work, ! &grror%lctr%e fru%s:atngoa hreo Ctre’rPdC:’]to'ortion of the continuous 7

According to the present invention, it is effective to
pull back the continuous strip in the opposite direction to
the feed direction when it is stopped.

With the arrangement that the continuous strip is pulled
back in the direction opposite to the feed direction when it
is stopped, as shown in Fig. 7, for instance, the torque of
a gear 59 coupled to a motor 62 is transmitted to a rack 64a
of continuous strip feed means 64 in the state that the
gquartz glass strip 3 is held clamped from the both width
direction sides by pair clamp means 61 disposed on the both
width direction sides of the quartz glass strip 3 on the
continuous strip feed means 64. As a result, the continuous
strip feed means 64 is moved in the direction of arrow. It
is thus possible to obtain ready cutting-off of the quartz
glass strip 3 and eliminate excessive fusion thereof.

To attain the above second cobject, the fourth form of
the present invention features:

setting the continuous strip such that the end face
thereof is in contact with the outer periphery of the work,

and thermally fusing a front end portion of the continuous



strip including the end face and welding the fused material to the work,
whil e feeding the continuous strip toward the work with a predeterm ned
torque. In the fourth formof the invention, as shown in Figs. 1 and 2, the
continuous strip (for instance quartz glass strip) 3 is set with its end
face 3a in contact with the outer periphery of the quartz glass tube 1, and
a front enskpp timdlwdindetissd rénd Fdoewlamd ngldiagentef £osedsmhtarédland

fused. If the force with \Ngi 02 tg,gush t he cgnti nuous strig t owar hthe wor k
i s insuffit® ehhe VREXy (¥BALBoLPPIANGr thReCRBRLTHOBES SEE P TPYaRY: T

suf fici entyrpusiasd f9adRdtd e vl didieortion of the work. Therefore, a
fused portion under an insufficient inner pressure and containing bubbles

is welded. If the thevEountlefomm ok ddhe ViavesntioRe &Sh&hoWBndD FRESFused
end portion ghqtBe GANM | BURYSaabEL P ok 1BX(FRR! VAldt A Guaigy PaThEY 1 Ows

in the width™diréctions o e continuo strip. Therefore, the fuse
material istwmigpyed ds tdet outeh pesi phdrfack t3ee isorkonactowsthhahet he

necessary width, resulting in.an increase of th terial .t

mechani cal‘?‘f/t‘?rerﬁ%’é’d’b}h?’f%?o% %%ﬁ‘bﬁﬁtgz. gelaisﬁ %&gﬁeﬁdn?n@hg ggté “n88%s strip
i's wel ded gdv-tion i df Cetid espeisiencindludiify amUndofatet ¢si abatbdt ahldew i n
the wwdth directions, and it 1s no | onger possible to obtain the necessary

t hi ckness.fyge®brding to the present invention, the continuous strip is fed

with a predeter s neflot gous Wittphiide {81956k cibecBHtehupasl Bhep of the.

work may not be truly circular, but my reater or |ess dianeter
portions widwarésphet worka ireefinsnifidientnt erthei fused peht bom soéf thet at i on

nd por 1 GHPBF NG o REHBOULS s It TRGRLY HIT Y oPaRga” Haddst NEnli1eee
welding portion of the work. Therefore, a fused portion
under an insufficient inner pressure and containing bubbles
is welded.

If the above force is excessive, on the other hand, the
fused end portion of the continuous strip is excessively
pushed and partly flows in the width directions of the
continuous strip. Therefore, the fused material is welded on
the outer periphery of the work for more than the necessary
width, resulting in an increase of the material to be
mechanically removed after the welding. 1In addition, the
continuous strip is welded thinly in correspondence to the
amount of material that flew in the width directions, and it
is no longer possible to obtain the necessary thickness.

According to the present invention, the continuous strip
is fed with a predetermined torque transmitted thereto. The
outer periphery of the work may not be truly circular, but
may have greater or less diameter portions with respect to a
reference diameter circle with axis of rotation as the
center. When the work outer periphery becomes closer to the

fused end portion of the continuous strip than the reference



8 dianeter circle, the continuous strip is pushed back via the fused
portion.thereof, thus increasing the feeding | oad on the continuous strip
and reduce the feed rate thereof. Wen the work periphery becones renoter
from.the fused end portion of the continuous strip than the reference
dianeter circle, the feeding |l oad on the continuous strip is increased to
sightly i ntirametert kdrplehi hhefcontelmmohs wrrdpsdst pashedd baakevih the
continuous. strip. By.applyin predet er m ned. pushi ng.force to the

cont | nuouBed peorFaoReEteRded . ERuR  ShRraRALRYaFhS “e6RrrER S5HheR «he
wor kK out erceerddifteimudis ryﬁri}g Hnd Gdduidledi hoUFcbaV @atiee@heiredtid | ess

di aneter portions. Wth the feeding of the continuous strip toward the work

with a predet erfiefeccho ARk ReTipharndrooges Feagsesy fraBdthri vFeds can
be wel ded tBS M bRUSHE ”thEiflgoﬁQe sad?\,\lgi“t tRhnvR! drigg%g%gg% t hat

IS renove y chining after the welding. However, as descr or e,
excessi ve digtheteronivtlehethesteeninoloadappl tbe¢ ronthououst shudpsistrip
results i l,ezco I n{ na. rtion.qn t rk. . .\Wen_the
pushi ng fgf%%%%gggxgés§%§%€¥y%H@ﬁ%%%%ﬁ&ggnpP%glgghggrﬁgngﬁdalagFﬁg eportion

havi ng a nfeeSeddy rdavec kfeshes @ontdnuongestlepobt ai ned. According to the
present invention, it is thus effective to control the torque transmtted
to the continudt® SRRIYINY t Be predetermined (R Py It itRy AR ations

of the traRyilrhifhsl Olsd4Sp, CORIRAUGERYY : rhltel ScRhef EéabhﬁtbﬁaEQEE_ﬁ.Q{Y to the

predet ermi ned torque by dgiectlng the variations of torque transmttied to

t he conti eeatsxratlead. vhen hthabowerkaputesnt peripheryie ior qod t bruby
circular but have greater and less diameter portions.

With the feeding of the continuous strip toward the work
with a predetermined torque, a layer having a predetermined
thickness can be welded on the work, thus minimizing the
amount of welded material that is removed by machining after
the welding.

However, as described before, excessive reduction of the
pushing force applied to the continuous strip results in a
bubble-containing welded portion on the work. When the
pushing force is excessively increased, on the other hand, a
welded. portion having a necessary thickness can no longer be
obtained.

According to the present invention, it is thus effective
to control the torque transmitted to the continuous strip to
the predetermined torque by detecting variations of the
transmitted torque.

Consequently, it is preferable to control to the
predetermined torque by detecting the variations of torque
transmitted to the continuous strip.

In the above way, control of the torgue to the

predetermined torque is obtainable when the transmitted



predeterm ned torque is obtainable when the transmtted 9 torque from
the drive source is varied or when the torque transmtted to the conti nuous
strip is varied due to frictional forces of other drive nechanisns.
According to the present invention, this is effectively attai nable by the
provi sion of torque detecting neans for detecting variations of torque
transm tt etbrighd her@@nthaudusvet soprcel Uisclvarans dorwisamt thé | togqtiee
output torque froma, drive source, and clutch gcontrol neans, far. controlling
t he outpnntRﬁn§Wk$§94n(ﬂ?|ﬂ§§ﬁs,cPH@FBB?“ﬁon??%&PirﬁftI%?rPfﬁhs%PFte&Otorque
to the predel@iBfad e o AotIRVANFi@ehakisid .8, for instance, a
torque detecting nmeans (torque sensor) 36, clutch neans

(el ect r onagnet iAcasingigle) t®5 ther present| inventioans khiseds: sf&getivedva drive
source (mt.Qr)..l d t - 0l

control li r?g&t%lén%tﬁ%u?9o% lh%'{ h?}:c u%éﬁ%neogggaéiggééog%%%{d% % glg%%ﬁ%rcf)lort he

t or que t o detpicedagevarfationas uef tordque tramsmipdesd ibbethe ebntiinabes

excessive reductign of the pushing force .applied to the, continuous strip,
thus el i mistiPg H§°[30§‘§P15$| %y ‘?‘?{hﬁr‘ﬁﬁe"\%tﬁena_“%é’% SREGPt A& o Pk
contai ns RyhlessohAcaddahiioplutbr apptiel heane Eérnebnexedishyckye

I ncreased, and satisfactory welding can be ensured. The above forns of the

i nventi on awtipwe w@kd thenmalpbehureeansubetberabyessentradifgga thgnge
ti f ' ' |, zed by: tti
portion [ U latdhd YHidle RY W prEliet 3RInBA £824LECT DY: setiing a

continuous strip suc ace thereof is 1n contact with the
out er peri pheryasf shioernt uimil Figgor t1 oandf &,hefevednsdncehbe ar torguel ;

heating artlidege%stlir}% a fmre%rr]{[s en?tgg{ﬁlleon ggnégze) confg DU uteh  means

(eiectromagnetic clutch) 35 for controlling transmitted

torque from a drive source (motor) 14 and a clutch control
means (controller) 50 for controlling the output of the
clutch means, are provided to control the torque to a
predetermined value. It is thus possible to eliminate
excessive reduction of the pushing force applied to the
continuous strip, thus eliminating the possibility that the
welding portion of the work contains bubbles. In addition,
the applied force is not excessively increased, and
satisfactory welding can be ensured.

The above forms of the invention may be used to
manufacture a tube or a vessel having a flange portion formed
on a tubular portion.

This can be realized by:

setting a continuous strip such that the end face
thereof is in contact with the outer periphery of the tubular
portion of the eventual tube or vessel;

heating and fusing a front end portion of the continuous
strip including the end face;

rotating the tubular portion to the outer peripheral

10



strip including the end face; rotating the tubular portion to the outer

peri pher.al 10 direction therefore, while feeding the continuous strip
towar.d the tubular portion in contact therewith by applying a predeterm ned
torque to the continuous strip; detecting a displacenent of the continuous
stirp in a direction perpendicular to the feed direction to the continuous
strip duridipréct bén orhefrdfivare,ubwhile pddddimg athecardntoldung t seredpt ent  of
rotation of the tqgular rtion according to the deteg dggis %ﬁpenent. For

the manuf atQ¥A%d ofhe tpLlaf RORQR|in, apntach AhgEeys X¥dT8ut er

periphery f gréddtdaminsd tidque ttd THUIdOMinebueCkityg@p0 | ap wind the
continuous strip by causing a plurality of rotations of the tubular
portion, and ald®teéetirg fh8ifRipeAmpnsi ofokhef COREIRVARF NEELEPSHLN & f ed

tovar d { hey bl tn POILEAL bR @S ab! ¢1RNd (B LS rREEILY NEo! O thike

nunber of rotations r portion, that is, provide heating neans
such that cdretifusiuen spodpt doning rdimtdigirectf dhehdabuldgr poadiiontzalenel As

shown in Figs. 3 and for_.,instapce, t uartz gl a tLrip e lap
wound on the qua?t r%fiéjsggtﬁxee 1ef5§epgt a?hfngot%ﬁélf)gbegi }hp urtg'lblgt%%rgf
rotations péitidheacddiding N8 e dedeicreld dikplabementer periphery of the
tube 1 When the quartz glass strip 3 is wound by one turn, the quter

di aneter of theFo¥ dihpe napufaghure ¢hct dathay am ac yeeEsSiohadieg fdanse

Lhi ckness lrdf1th Sbh | nel butle BLELPndry Sof Oaakaﬂufgetgﬁyeyéh @k Yiee same
speed, it is taken up on the flange portion outer periphery while its
fusion is firhidn eiffectiiveatselap wimd rthecasatiipecupatzip dpyeedusfingne

[Lan9e Dor{ SRy VIS Bt fekdnd 2 R kSl o200 oY LD € e
let the fusion position of the continuous strip fed toward
the tubular portion be adjustable and movable according to
the number of rotations of the tubular portion, that is,
provide heating means such that the fusion position of the
object of heating is adjustable.

As shown in Figs. 3 and 11, for instance, the quartz
glass strip 3 can be lap wound on the quartz glass tube 1 by
rotating the tube 1 a plurality of rotations with the strip
3 held in contact with the outer periphery of the tube 1

When the quartz glass strip 3 is wound by one turn, the
outer diameter of the flange portion 1is increased in
correspondence to the thickness of the strip. If the strip
3 is rotated continuously at thee same speed, it is taken up
on the flange portion outer periphery while its fusion 1is
insufficient because of an increased peripheral speed of the
flange portion. The strip 3 is thus pulled by the flange
portion of the quartz glass tube 1, and is displaced in the
direction of arrow 40 in Fig, 1.

By this displacement the rotational speed of the glass

quartz tube 1 is reduced, and the peripheral speed of the
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direction of arrow 40 in Fig. 1. By this displacenent the rotational speed
of the glass quartz tube 1 is reduced, and the peripheral speed of the
flange portion on which the quartz glass strip 3 is wound is thus
controlled to be equal to that for the previous turn of winding. In
addition, by nmaking to be controllable the fusion position of the

cont i nuou< 1sinigiep pbet ibAVWA el 1xéh ttHellg@ariter Glagsoktiche quast woghdsdst ube 1
and novi ng_ the fusion_pqQsition by the heating meaps accordi ng,to the nunber
of rotati soF°Pﬁ§°§ﬁ§ﬁl5? brg ,tPh§hPGs%8rpGSPtPEﬁvbPthguﬁﬁdO%f t he
conti NUOUS,i$idiiny .Provi ded by the heating means can be controlled to be
fixed irrespective of the flange portion dianeter increase. By making the

fusi on positiorimfadditiwnk by Bekisgt te bl eomyraeklalkat the fugden in
i el g ' .
Ao Ll on RALEAN Cob O D ALRE; IR AURELE Y AP SbLblqd ik L RERAYAL! 2

I
gl ass tub orm a flange portion having a desire I'S thus
possi bl e, poytin ngf t hhef guiaat zpaglidssontwoe ol diang trovimgy ntindefuefion

rotations of .the r k | d. by . work nounting/ noyin ans, to obtain_a fixed
st on poBREiGHon Tohe BRI SRHIRG ARRI BUEOEEHTS B e HuBs Rfans

| rrespect ipg@ adficnide ol aMEe thdillla@n pdirdi®hgr thecFased pogditoom af the
satisfactory flange portion. Brief Description of the Drawings Fig. 1 is a

schermt i c endppésthei Agnbinw @R Pspvidedabparhe heatdng geansycan
Gescr bi ngeabePSFPRERACkS e o B R e B b Phe Fdgnbe! Bl et bR or
descri bi ngliamedper dnicareaske.f orm ng a fl ange portion by | ap w nding;
By making the fusion position of the work to be
controllable by the heating means, in addition to be able to
lap wind the quartz glass strip 3 on the gquartz glass tube 1
and form a flange portion having a desired width, it is thus
possible, by moving the fusion position according to the
number of rotations of the work held by work mounting/moving
means, to obtain a fixed fusion position of the end of the
continuous strip by the heating means irrespective of the
flange portion diameter increase and form a satisfactory

flange portion.

Brief Description of the Drawings

Fig. 1 is a schematic representing an embodiment of the
apparatus for feeding a continuous strip according to the
present invention;

Fig. 2 is a view for describing an initial operation of
the embodiment;

Fig. 3 is a view for describing an operation of forming
a flange portion by lap winding;

Fig. 4 is a plan view showing an essential portion of

the mechanical part of the feeding apparatus;
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Fig. 4 is a plan view show ng an essential portion of the nechanical part
of the f.eedi ng apparatus; 12 Fig. 5is a sectional view taken along |ine
A-Ain Fig. 4, Fig. 6 is a schematic representing a different enbodi nent of
the apparatus for feeding a continuous strip according to the present
invention; Fig. 7 is a sectional view show ng an essential portion of the
mechani cal partFif. thediaf secehbnaibwoibwerdkenl albagf éédecarr dhl Fig.
apparatus;, Fig. 8 is schematic representing a further enbodi nent of the
appar at us %’or feed controlli ng of a continuous strip according to the

present inventipig, Fig. 9siSaa BbRBmdteWw she @Qeﬁﬂiﬁ%sﬁﬂt | gl fperknen of
the mechanical part of the further enbodinent; Fig. 10 is a sectional view
t aken al orfithodnent pf thg. apparatus 1forsfeedingy # opoRbinRPwRS ngtahp

oper at i on Llc QAL R (AN R0 199 1hak Winding; and Fig. 12 is a
schemati c perspective viewshowng a related art. Detail ed Description of
the Preferred EimdiTmast @ Peetéeonal wishoghowing efi eheeptésénporhienti on

will now d ri e tail . wth reference tq the drawings..lt,is to be
construed%%a?ﬁ%n gggaétlﬁgrgw%?gtsﬁeflgitf}}ee - eged&rree |°o<¥%sm\,/g'ﬂgt%’?i gf’?
shapes r elfaldd emxidlildigy apiparadusgonstituti onal parts described in the

enbodi ments are by no neans limtative but are nerely exenplaré‘ Fig. 1is
a schematic repiigbent at? ofcherahicnipresent iy tdefabpbent gBbedimeBEdi ng a

]Slogblr g?og%gbcrﬂ;fg,a&%ﬁfa@dw fct 1HReaPEBRE b1 INENLECR- cERESRELAY Leripe

according to the present invention;

Fig. 9 is a plan view showing an essential portion of
the mechanical part of the further embodiment;

Fig. 10 is a sectional view taken along line A-A in Fig.
2;

Fig. 11 is a view for describing an operation of forming
a flange portion by lap winding; and

Fig. 12 1is a schematic perspective view showing a

related art.

Detailed Description of the Preferred Embodiments

Preferred embodiments of the present invention will now
be described in detail with reference to the drawings. It is
to be construed that wunless otherwise specified, the
dimensions, materials, shapes relative positions, etc. of
constitutional parts described in the embodiments are by no
means limitative but are merely exemplary.

Fig. 1 is a schematic representation of an embodiment
of the apparatus for feeding a continuous strip according to
the present invention. Referring to the figure, a CPU 52, to
which a RAM 53 and a ROM 54 with control programs stored

therein are connected, is connected via an interface 51 to a
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which a RAM 53 and a ROM 54 with control prograns stored therein are
connected, is connected via an interface 51 to a 13 controller 50 for
controlling various mechani sms. The controller 50 starts drive control upon
appearance of a start signal 55, and can receive a signal froma

i ght-receiving section 11b of a sensor 11, which detects the position of

t he open emchtofoldear t50 dloassonthrelling vheidisemecbanpempendi cul ar to the

I f Fig. d al [ |, f d 9 ' t h
P tecof feed oftE dpP R ot Ararts TRIyRLFPRELad pbh: BRPERESSE o 26
i s disposesf i B COrdREt sWghllt 85t ognaf ddie geeeizeglaassighalp from A

di spl acenent of the roller 26 in either direction of arrow 40 or 41, is
transnit t ddahg-zrceirdngr secticmildl phcrugesser skkt othigdadetertsr th8a and a

detection:ggﬁr 20D, P he,gngpde r It Signaj, t epkhe
controlle ﬁu%%gnoﬁgggﬁﬁtgg?ﬁtﬁpg gﬂgngF%QF%egg%%FrzT er 50 6%sses t he
si gnal t o direcEBdnsherpuhdilcasdant teerdse qitaren afuthig. uvbonandcalpd ef a

conput ati on sign fromthe U 52. Varioys, nmechapj sm parts ich are
driven by st"r?é‘agutaflﬁf?“ SRolir cogigrt ﬁfé ¥ ﬁFboH?B?cgﬁ w‘?l rﬁgﬁ/ ngﬁssgr Pled. A
quartz gl asspiadhte dliass eartipolll.er (hereinafter referred to as drive
controller) 9 includes: a quartz glass tube _chucking unit 10 for, chucking a

work, i.e., thé qddePlagrmestt IRFACHRE ngodneSut 66 f’r%né’és&ﬂsﬁ%n}% th a
chuck 8 g qfldet 13:8AVI 0 at6aNt6! vRRANGudBLE OTg 6! BEragvagcemeat and

retreat of the quartz glass tube 1 in the axial direction thereof; notor 13
havi ng a ddsplecemenhsof 6therraidenr 861 ingeitkes phiceddtionoodt pawowt 40he
quartz g|%§§ &fPei% %%%%%%i%ggdo%gﬂén encoder 20, which includes a
sector gear member 20a and a detection gear 20b, whereupon:
the encoder 20 transmits a signal to the controller 50.

Upon receipt of this signal, the controller 50 passes
the signal to the CPU 52, and also it sends out an output
upon receipt of a computation signal from the CPU 52.

Various mechanism parts which are driven by the output
signal of the controller 50 will now be described.

A quartz glass tube drive controller (hereinafter
referred to as drive controller) 9 includes:

a quartz glass tube chucking unit 10 for chucking a
work, i.e., the quartz glass tube 1 having an outer flange
portion, with a chuck 8;

a motor 12 having a control means 15 for causing
advancement and retreat of the quartz glass tube 1 in the
axial direction thereof;

motor 13 having a control means 16 for controlling the
speed of rotation of the quartz glass tube 1 toward the outer
peripheral direction; and

the sensor 11 noted above which has light receiving and

light-emitting sections 11lb and 1lla for detecting the
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peri pheral direction; and the sensor 11 noted above which has |ight
receiving and light-emtting sections 11b and 1la for detecting the 14
position of the open end of the quartz glass tube 1 in the axial direction
t hereof. The control neans 15 of the notor 12 controls the notor 12 such
that it starts the notor 12 in response to a start signal fromthe

cont rol | erp&@diehdnsbfipshehepant endl2fupbe geestpt gdhss tube i gmalthe om t he
controller 50 jn,response to a signal of |ight-receiving section 11b of the
sensor 11.2 d%hﬁ?%#l?R%ﬁE?ﬁﬁP%ﬁ the motor 13 starts the motor 13 for

rotating the quikd Zcanasl hida@sl 16Nof CERONictd10 19 ardntsiaialtHeomotde
controller 50. The quartz glass strip 3 is disposed such that a section of

it can be Pusteeh depatstt tHeawhr dhpaiattierl? on HPFBF P For A of the
quart z gl%éﬁ%ﬁgPef}oﬁ tﬁEaQGE%E%%quFE@B nd ¥ Sp$Pers: f nedblky 12t hpdivart z

y
glass strip Initrally s a wedge-like front end inclined dowward, and
its end facsc&mphavi iy stopciignml fraw tdfe ammtodlime|50 2K IHFRANSS

hed h Lphery.of th f F
01300 {0 Y00 LBk ) apararrare-Ting SadbiR 1 8 & sHgFeheR AP %

pushed agai nst t+he edheiroRehieRher 1600 £t kheqwaro Jl3astantse theyndtwer above
force F. Preferably, the force Fis 350 g. The quartz g#ass strip 3 rests
on a feed Bkifm rpdpddngngheotnrartz9kass dabecidi A FREPPRTR W f"g'%ﬁftof t he

ggérkésgl?%%g$%5u9§§?Hg“$o efa%gggéwg%haﬁdfggde;ngg; gzi?nd the encoder

The quartz glass strip 3 is disposed such that a section
of it can be pushed against the outer periphery of an open
end portion of the quartz glass tube 1 by an adequate force
F.

More specifically, the quartz glass strip 3 initially
has a wedge-like front end inclined downward, and its end
face 3a héving a sectional area of approximately 2 x 30 mm is
pushed against the outer periphery of the quartz glass tube
1 by a force F of 300 to 400 g.

During operation, the sectional area of 10 x 30 mm is
pushed against the outer periphery of the quartz glass tube
1 by the above force F.

Preferably, the force F is 350 g.

The quartz glass strip 3 rests on a feed extent
detecting roller 21 for detecting the rate of feed of the
quartz glass strip 3 in cooperation with a feed roller 22 and
the encoder 19.

Position regulating roller pairs 28 and 29 each of pair
rollers spaced apart a predetermined distance, are operated
by air cylinders 32 and 33 to clamp from the both sides the

quartz glass strip 3 for position regulation thereof.

In its position reqgulated state, the quartz glass strip
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rollers spaced apart a predeterm ned di stance, are operated by air
cylinderss 32 and 33 to clanp fromthe both sides the quartz glass strip 3
for position regulation thereof. In its position regulated state, the
quart.z glass strip 15 3 is held pushed from above by a push roller 23 by
operating an air cylinder 34, whereby the state of feeding of the strip 3
by the Beedisohéed ??shﬁdiﬁﬁumsubmwe bl hepds?xfenle?ezBcﬁ?oopéyatF?gfeed
extent detecting r r are ensured satisfactorily. T ntrol ler 50
Fur cher -t A8ty grRindtn a1t £ SesRbYoENRoarRta Ph deeiiioP T, FBS: BEELPona
speed of 3 fped ¢tHY Oeld. JHELEPt @2 14nds the abededl tdF areeast aRteher que by
providing the force F noted above. An el ectromagnetic clutch 35 is disposed
bet ween t Hetpetdonobyrthe fagd exdentedetert&ng ool ber 2bdRFY EREUESErt z

gl ass Str%&t%sf%@%o%ﬁi e of torque transmission to the feed roller 22 is

controlled by the state of coupling of the clutch 35. The clutch 35 is
di sposed bet we&he pputrahtenuiputurftiveraxirahsmhotsiue sbghadl toandnthelhol di ng

force of its clutch can be selected to select the coupLing state,_|.e.,

Coupli ng BeaRBeL” ofo (NI &, KPURGHOBRbOTPRtRaRELS CEPET B R 11 - hen
stoppi ng trhe meebkz 19! agSrothtBd3witheal 86fst &t eforqduanly t oy @ingot or 14
are de-cougled fromeach other by the clutch 35. A brake I s provided on

the feed &keeforget EcnphgdrabPee-21.  The quartz glass strip 3 is stopped

Shen 1, b akentt i SeRgRla IS FALY 49 SIS MUE e,

control mferd mBtor déAspodethbefeednrohter 22 for feeding the qﬁartz
glass strip 3. The state of torque transmission to the feed
roller 22 is controlled by the state of coupling of the
clutch 35.

The clutch 35 is disposed between input and output for
axial torque control, and the holding force of its clutch can
be selected to select the coupling state, i.e., coupling
degree, of the clutch through electromagnetic force control.

When stopping the quartz glass strip 3, the feed roller
22 and the feed motor 14 are de-coupled from each other by
the clutch 35.

A brake 36 is provided on the feed extent detecting
roller 21. The quartz glass strip 3 is stopped when the
brake 36 is driven electrically in synchronism with the
de-coupling of the clutch 35 by a signal from the controller
50.

Burner control means 18 is disposed between the
displacement detecting roller 26 and the drive controller 9.
The burner control means 18 has a first and a second burner
6 and 7, which can heat and fuse from above and below a fused
position of the quartz glass strip 3 including the front end

thereof.
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di spl acenent detecting roller 26 and the drive controller 9. The burner
control :neans 18 has a first and a second burner 6 and 7, which can heat
and fuse from above and bel ow a fused position of the quartz glass strip 3
including the front end thereof. 16 The first and second burners 6 and 7
are rotatable about their axis 6a and 7a of rotation to nove the fusion
position in therih reidstoandfl sexdbad urhents Ehaanaraze gtatsstalile @mkdutThe

essential portion of the chanjcal part of the f a aratu .0of the
cont i nuousth&iy gxis| I6"“n8WgE o%éc‘?qtl?é?c}% tR FeVeEr gﬁ %38"% g &S dﬁ'&‘ 5.

Fig. 4 is g Rl ¢ siidg et)ﬁ%n%i%ﬁnblfaEh@oghh@ﬁzoblbbe geefipniscal part.
Fig. 5is a sectional viewtaken along |line A-Ain Fig. 4. Referring to

these figures, The qaaepzlgla§§r¢&§§ éﬁ%ckh%gmﬁﬁhﬁnisaﬂsFﬁBUht%H ithe he
drive contg q#ﬁ; ch i p f Rt dauck 8
in the chu‘%ng %nlqlpgj%a e sensor 1%‘6?1;1:%1115%&6%5?? d@%ectl ng the

posi tion afesdribedbwithi neférenoe dio dilgsct 4oandhdreoFigthé dgast Plginass
strip 3 rests rollers, 24 and the feed r ext ent
detecting ™ r%ﬁWeéh%Ylnﬂh?%ﬁ 3?5eﬁ§ﬁ%% %l?%eogntﬁ%iﬁécﬁggﬁ%gi,ggﬁgﬁ t hat
the side frige. 3P iof d hrdpivrad §liaws takehpadong alingnadat dnt Fegend.face | b

of the quartz glass tube 1 and that its end face 3a is in contact wth the
outer peri pherReke®ringe teupbhese A fjguress, r Ebgi iFFaFbF | F2¥Ba 28b

are provi dath iy Witk P & b iRl Qu0ithel BEvEORGARONILR and auwdy from

the side fac 3b of the quartz glass strip 3 by an air cylinder 32.
Anot her pajuaxfz r glasaertubel lleris 28mcicet 20h ar £romévictedls ug hinhdthe hey

can be bl oyghty 01 0.CNET kAL 80580, | L9 BoBhC ebaoRR Bl ST P

the position of the tube 1 in the axial direction thereof.

The quartz glass strip 3 rests on rollers 24 and 25, the
feed roller 22 and the feed extent detecting roller 21, which
are mounted on the mounting table 4, such that the side face
3b of the gquartz glass strip 3 is aligned to the end face 1lb
of the gquartz glass tube 1 and that its end face 3a is in
contact with the outer periphery la of the tube 1.

A pair of retainer rollers 28a and 28b are provided such
that they can be brought into contact with and away from the
side faces 3c and 3b of the quartz glass strip 3 by an air
cylinder 32. Another pair of retainer rollers 29a and 29b
are provided such that they can be brought into contact with
and away from the side faces of the strip 3 by an air
cylinder 33.

A burner holder 5 supporting a first and a second burner
6 and 7 is supported on the mounting table 4 adjacent the
drive controller 9. A burner control means 18 is provided in
the burner holder 5.

The above construction will be described in further

detail with reference to Fig. 5. The mounting table 4 is
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A burner holder 5 supporting a first and a second burner 6 and 7 is
supported on the nounting table 4 adjacent the drive controller 9. A burner
control neans 18 is provided in the burner holder 5. The above construction
will .be described in further detail with reference to Fig. 5. The nounting
table 4 is 17 nounted on a bed 67 supported by legs 68. The first and
second bummustéd apd A dresl sippsupporoedtby hegse6dhol dEhe5fsush tamak t hey

are di sposseéjc ab ;zge aned beé ow({jhfe uart z gl ) stri?1 3. The f'hrit and second
burners 6 and WS F L ch 3Faf WPRES tE8 e & CaRE 5% PR 1585 pher al
portion ofsudie thaar thegl ase dispdsell iaboviediand bleoendheagaazazt kaaeef, and

the both burners are rotatable about their axis 6a or 7a of rotation to be
vari abl e tH&¥Riskd position thereof. The feed roller 22 is coupled for

rotation Via‘3fﬁ%tf§ﬁs£0aﬁaeségéﬁﬁ ?ﬁrﬁ@r§lgcgﬁ8”?gﬁg%iﬁoﬁgﬂﬁﬁhsﬁéh

provi ded underneath the nmounting table and the ot rotational portion
of the fedthatol they22zains healpl addt dusske & epdriipheral4 porticnutef pbeti on.

The feed extent tecti Lol er .S _C led .viia a helt,37 tq the
rotati onal&(usafe%g:fzt %asast Brake G%Ercé\q}fi&gg %ﬁ%e?ﬁgfﬁcfeh a Hﬁt’ﬂeﬁg't 88Ce 4.
Under contthed heftia simgreals faremrotatebier abbat btleirhaxtiet 6hi omalZasb&E t i s
braked to stop the roller 21 and thus frictionally stop the quartz gl ass

strip 3. HAFaEHOuEC P8 Werdrble thgxifused PHSFHéOBnggF?ﬁﬁ'roI ler 21

detects the rot@id ofedd SPEETet hes eps . coupPidt £ PBERELoROvIRUAL gd1@n the
top of the nmounting table 4 supports an air cylinder 34 nounted at its top.

On the ai B&y¥9 ngee Zhafi duf eani edestwomagpetic4zlivgalpudt eprovided
underneath the mounting table 4, and the other rotational
portion of the feed roller 22 is coupled to the feed motor 14
via clutch portion.

The feed extent detecting roller 21 is coupled via a
belt: 37 to the rotational shaft of a brake 36 provided
underneath the mounting table 4. Under control of a signal
from the controller 50, the rotational shaft is braked to
stop the roller 21 and thus frictionally stop the quartz
glass strip 3.

The encoder 19 which is coaxial with the detecting
roller 21 detects the rotational speed thereof.

A mounting member 39 mounted on the top of the mounting
table 4 supports an air cylinder 34 mounted at its top. On
the air cylinder 34, a detecting arm support 42 is mounted,
which is pushed down by a predetermined force when the air
cylinder is operated. The detecting arm 42 supports a push
roller 23, which pushes down from above a portion of the
quartz glass strip 3 intermediate between the feed roller 22
and the feed extent detecting roller 21 and thus stabilizes
the state of contact of these rollers with the strip 3.

The detecting arm support 42 also supports a detecting
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whi ch is pushed down by a predeterm ned force when the air cylinder is
operated. The detecting arm 42 supports a push roller 23, which pushes down
from above a portion of the quartz glass strip 3 internedi ate between the
feed.roller 22 and the feed extent detecting roller 21 and thus stabilizes
the state of contact of these rollers with the strip 3. The detecting arm
support 4zmk s?7suppdchs carddesctatngari8end ar ke 2 bimmige lragdadrar €26 atinan end

a detecting roller 26.in_contact w.th the top of t u . gl ass rip 3

for det ect‘%{btaé:tdi §'ﬁlggce Fit Yo 85 ,t}é%dqélﬁp%ﬁcoﬁggsgoa%%lfll%egcﬁg%g t he

extent of daney®itig oh idispdeiceaidnty therebt, TRAdopaATr abhoodelr t3k €okodi nent

havi ng the, above construction will now be desc&i Esd. For, operat'b n, various
6 ?not

par amet er Seheeting itdey exFante 9foROVEFEBE 86 ghefhpRe ahm:

shown) . Such pafdretser-Aliod Nerdi 8RBt edmpiti mdid  tHavakResehef thevauartz
glass tube 1 as work, the thickness and width of the quartz glass strip 3,
t he initi alorsdmuadiiguwid 1c pewe bef deserdbedr 13 for rotating the tube 1,

the initial co I . cycl r..14 [ strip

3, the initial rg/%ﬁou%&%%é‘? éeiy'cI‘5?18{10'%e%élgag%sée%tsge‘?l\]%eépéﬁie&§eeggrrrll):? %r 14

and the festhtrller 50 @rdnf an daputohhing(hbe shawajitted torque and so

forth. Fromthese data, the CPU 52 cal cyl ates the neciisa&ﬁ cht at i o%s of
§§Fy f *PHE

the quartz gl asqhRATANGYETs, ATes ddameheropnfloWg Q6&Pt 2%gl ass

strip 3 anges Quiadid qlaé 4Ry T R8SwbhR, eXxh8Nth@BRnbk B BAdOHiaRKeBENt Of
continuous stri1p nounting/feedi ng neans 64, drive tim ng of cl anpi n% means
61 and so ther guarkef glasacstoiridyy. the inéhiahecqbbrel phisse €ypdelofs

chucked i Ry GOMek)$ £hrt 16eQUTRZ cBbATIHLURE Gek] A t control

pulse cycle of the feed motor 14 for feeding the strip 3, the
initial value of the clutch 35 disposed between the feed
motor 14 and the feed roller 22 and for controlling the
transmitted torque and so forth.

From these data, the CPU 52 calculates the necessary
rotations of the quartz glass tube 1, the necessary extent of
feed of the quartz glass strip 3 and so forth, and determines
the extent and timing of movement of continuous strip
mounting/feeding means 64, drive timing of clamping means 61
and so forth.

Referring to Fig. 2, when the quartz glass tube 1 is
chucked in the chuck 8 of the quartz glass tube chucking unit
10, its open end face is at position 1b’.

The end face of the quartz glass strip 3 set on the
various rollers is set at predetermined position 3a’.

When start signal 55 is generated by depressing a
control panel switch (not shown), the controller 50 receiving
this signal sends out a start signal to the control means 15
of the motor 12 (Fig. 1).

In response to this start signal, the motor 12 is
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10, its open end face is at position 1b'. The end face of the quartz gl ass
strip 3-set on the various rollers is set at predeterm ned position 3a'.
When start signal 55 is generated by depressing a control panel switch (not
shown), the controller 50 receiving this signal sends out a start signal to
the control nmeans 15 of the notor 12 (Fig. 1). In response to this start

si gnal , tiseambedr tdZmose the quairazt gllase tube dhekjury tunigl 49s inubhe
chucki ng uni in _the direﬁsion ﬁf arrow 43 in Fig. 2. Wen the end face

t 1Q
b of the IE&F% o%y 2fsarrRY 43, LBcHLS: tAie position shown by the solid Iine,

the |ight-recemhiond theCéh@nfddd 1§ otthhéeqaaftalﬁgegsswué 3 gk@babsto the
controller 50 to stop the quartzaglass tube chucking unit 10 at that

posi ti on. the BREHrM svhewn t BE Bgveodidr tligigynathe t highbnreerLELNGO
drives th le 1 | &+ pder n 0.hri e sitiQe ulgaf i roller
pairs 28a,§e%§l%og%digga?sfzéé‘?ntggﬁgg%t al?‘t %/]\ng?#]t ﬁg%siédegggéggn bp'g? t he
quartz gl esptrabte FOrtqpcsiop dher ggattsi ghassetebé chtokahggunmint 10ith t he
end face Ig gg he ugntz gl ass tube 1. The controller 50 then drives the
cylinder 3 a pBPgl 1BPedet ernined force to a push roller 23 and also to

an detecting amm syppPRfdn s PRt BBEvE et £PE alienalld rBheniceaticbenegn. The
controller 50 then supplies a_signal to the clutch 35 to cause coupling
t hereof , eQudEiveRethisntis| crbindeny 3% andr33the PEEAgnBE8rPe8itd080 as to

Couees SaeBERL e oFRckrphted 106, b ral ot 21408, o fonate, L1
predet er nivhgtld the sides 3¢ and 3b of the quartz glass tube 3 for
position regulation thereof into alignment with the end face
l1b of the quartz glass tube 1.

The controller 50 then drives the cylinder 34 to apply
a predetermined force to a push roller 23 and also to an
detecting arm support 42 supporting the encoder 19 mounted
thereon.

The controller 50 then supplies a signal to the clutch
35 to cause coupling thereof, causes the control means 17 to
start the feed motor 14 to so as to cause the feed roller 22
to feed the quartz glass strip 3, and causes the encoder 19
to measure the feed.

When the quartz glass strip 3 is fed to a predetermined
extent from the predetermined position 3a’ in Fig. 2, the
controller 50 brings the clutch 35 to a half-clutch state.
As a result, the strip 3 is stopped with its end face 3a in
contact with the outer periphery of the quartz glass tube 1.

In synchronism with the stopping of the quartz glass
strip 3, the first and second burners 6 and 7 are caused to
start heating and fusing of an end portion of the strip 3

including the end face 3a thereof.

When the outer periphery of the quartz glass tube 1 and
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extent fromthe predeterm ned position 3a' in Fig. 2, the controller 50
brings tshe clutch 35 to a half-clutch state. As a result, the strip 3 is
stopped with its end face 3a in contact with the outer periphery of the
quart.z glass tube 1. In synchronismwth the stopping of the quartz gl ass
strip 3, the first and second burners 6 and 7 are caused to start heating
and fusi nghef ead podtpontobHrilef quastst gips8 stcimdd nignalhelisvgl thecenda

t her eof . en the outer periphery of ,the quartz s ,tub and 2 t he
end porti\é\hr?cc?f Re JEGr tMHi%ss &5 i 58 i%’é?ud'f%gé‘? eteor%?etf}%écre‘ 3a93re
fused, tRkegntheonash ¥&!tlels hageling!,. the hOtSYNTHriNirsRdted oS catkedi ng,
the notor 13 is rotated to cause rotation of the quartz glass tube 1 in the

> . g =
count er cl OkERtdOdfe o AuAktE g1ags WhER fLhdnghilPt $oYrLESTCLaskwise

conpl et es QR AQbAL 1ANFig.f hange portion is formed on its outer periphery.
Before conpletion of onerotation of the tube 1, the brake 36 is driven,
and al so the clHheshtd® awagdzcgdpsedtupe 3 Fempileteshenguaptatdrassastrip 3

i s stoppedg, I - T ube_ 1 tatin T ri | us tically
cut apart%ﬁfo i&ghgéggg g%rfP%ﬁEBTﬁ%%,ﬂkieBﬁgg%iﬁ§n§ﬁ2§3 i‘on %Fkggg t wo
bur ner s i sosipdeiddn Rrfefemabtgtatien qofir thegitabe tlybetle ilrake aBédiwi th a

SLION {1 had vt LSspethel Gube L b gL Lhe eati ngeby Lhgbeth
Al so, thethgednpfridiagizsgl desipt 3i Bis3 é@o;@%@é?rﬁﬁileSE%Bp%k% i ghtky
before conpletion of One rotation of the tube 1, so that the end face of
t he quart Xogp&daast r The3shalined 66 thusoputempbirphdyycwt amartufsom
coi nci des ;pit B, thy Bg§%qoﬂqrtion-mhich is cut apart.

Then, the heating operation of the two burners is
stopped. |

Preferably, the quartz glass tube 1 is rotated with a
slight time lag with respect to the timing of the heating by
the both burners so that the rotation is synchronized to an
adequate fused state. Also, the feed of quartz glass strip
3 is preferably stopped slightly before completion of one
rotation of the tube 1, so that the end face of the quartz
glass strip 3 welded to the outer periphery of the tube 1
coincides with the fused portion which is cut apart.

The extent of rotation of the quartz glass tube 1 is
calculated from known data such as the outer diameter and the
rotational speed of the tube 1, the thickness of the quartz
glass strip 3 and so forth. However, it 1is possible to
calculate the rotation extent from data obtained by detecting
the feed extent with the feed extent detecting roller 21 and
the encoder 19.

The cut position of the quartz glass strip 3 is thus
controlled by the extent of feed of the quartz glass strip 3

or the extent of rotation of the quartz glass tube 1 or the
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The extent of rotation of the quartz glass tube 1 is calculated from known
data such as the outer dianeter and the rotational speed of the tube 1, the
t.-hi ckness of the quartz glass strip 3 and so forth. However, it is
possi-ble to calculate the rotation extent from data obtained by detecting
the feed extent with the feed extent detecting roller 21 and the encoder
19. The cutiksbsition of the quartz glass strip 3 is thus controlled by the

extent of feed ar I ri r. the rotat of the
quartz gl ass tngI Jfgot%tlé L§Xg %éfd c%.Jerr“"(%‘lotn‘r‘ieta O\Jlfgtt\?/e |(r%ge%opg’?at i on,
the rate ahd eprhrtiz tglaw@ﬂrztpglsais &bht&oSlea bonthel cedtkylt heaagnt rol
nmeans 17. Nbre speC|f|caII y,.1he encoder 20 detects a displ acenent |n the

direction of af&® #peeifidalisr, tHhe &PgﬁgSEe%@rﬁe’éﬁ‘?ﬂ'&:tq i SPdaceme

contact widsh, tiget QRrabcibR GY¥aIdra-il 366 _SE' I4r13 ,o@nelhéra@.s,guhéeﬁl@hect ed
di spl acerrent data to the control neans 17. According to this data

control meletectinmmaldier tHe itpeeanbacthwifbt dhelLompeti theaquyrttzhe
quartz gl Sas?st ré@r:‘::% ?h P Qmi@f &8@%&@&&8@%@9& eﬁPedg’éﬁe% gl ass

tube 1 wh e rotatl ubu ar portion toward er peripheral
di r ect i on theercmaftrol Wmnst hHarrmartommcjleu:dsr&thysfda'ed maher cehtrslequal

to the anpunt of _nmateri al edI¥ ke ug on the a?bular portion each
other, th&S{RE 7 GRLLO &Pr 3 gefi g|§ gd™PHOFRelfrer direction (of arrow

40 or 41) per p@ﬁ@cqlflleauy,tﬂ@edma%tzl Qnask Eee 0§ iderdptidwalzaUEnst i p.
When the rotational speed of the quartz glass tu 1 is excessive conpared

to the raftébylageparkirnfofdthe arts ghassubebe, ltvﬁeﬂ@aaqtﬁtgmssghgm p 3
i's pulled ke ' Y& thonSOtoward the outer peripheral direction

thereof. When the amount of thermally fused material is
equal to the amount of material fusedly taken up on the
tubular portion each other, the quartz glass strip 3 is
displaced in neither direction (of arrow 40 or 41)
perpendicular to the direction of feed of the continuous
strip. _

When the rotational speed of the quartz glass tube 1 is
excessive compared to the rate of welding of material to the
tube 1, the quartz glass strip 3 is pulled by the tube 1, so
that it is flexed and displaced in the direction of arrow 40.

When the rotational speed of the quartz glass tube 1 is
insufficient, the rate of fusion is excessive, and the force
with which to pull the solid part of the quartz glass strip
3 is reduced. As a result, the strip 3 is displaced in the
direction of arrow 41. '

The above displacement is detected, and the rotational
speed of the quartz glass strip 3 is controlled to be in a
predetermined range according to the detected displacement.

As described before, the quartz glass strip 3 can be

automatically cut apart by stopping it. To this end, the

22



that it is flexed and displaced in the direction of arrow 40. Wen the
rotati omal speed of the quartz glass tube 1 is insufficient, the rate of
fusion is excessive, and the force with which to pull the solid part of the
quart.z glass strip 3 is reduced. As aresult, the strip 3 is displaced in
the direction of arrow 41. The above di splacenent is detected, and the

r ot at i onalPo$e BYraers Hayjuke tconfitayistedr spcB that obhe ofusipn @Asd tilena

predet er mJieq JARQS %ﬁ@(@EP@05§rBE§e§eS%CEﬁ§sdki& acenent. As described
before, the quartz glass sStrip can be automatically cut apart by stopping
it. To this er8pedifdcdly, ldteh heatiegs meansbd scooyeduatay foom tthel t he

fusion positiogn of the rk,can be controlled at s tinme., Specifically,
the heat | FAIE SLAS AR Andp P SHAEREORIAR: Fogthes SERRRLES fita the
synchroni gadra 4 hgl869pptgpof AT cUIHe StAFS 3t hiaR et efed NeoStrip 3
has been fed to a predeterm ned extent. By so doing, the_strip 3 can be cut
apart wit PHadeteaingd extenthosiBY oiP si@ingi cHiee ySEpheed €par Pef €8 t he

outer periy 2/ Witk heel! ange sReRt ix@n s{l@fo@esafi%ﬂsﬂtlyw %Esatcghs

arr angenent’, IS not possible that t eatrng operation o e heating
nmeans i s spappefiran theeduhead geniphgriyoofatke flenge prrtiilom ahdtf hae of the
quartz gl ass _stri nd cause the fused material to be attached to and
contanina%?eph5°5§F peri phery of the flanged portion. An operation of

formng a flangatiorthes rdadgenend, Ngit hesquedt Zpebaiblet riat @Ret he
quartz glass tube 1, will now be described with reference to Fig. 3. The
quartz gl R&atdmg poperahise 1ofp WRandsstinge ¥aarsz if astoPRge Phya

rotating H@@a&é@etﬁnﬂlﬁr@& idasdf £8G8h! 8RStk BnlingagBdokathe3gualtzhe
strip 3 in contact wth the outer
glass strip and cause the fused material to be attached to
and contaminate the outer periphery of the flanged portion.

An operation of forming a flange portion by lap winding
the quartz glass strip 3 on the quartz glass tube 1, will now
be described with reference to Fig. 3.

The quartz glass strip 3 can be lap wound on the quartz
glass tube 1 by rotating the tube a plurality of rotations
with the end face 3a of the strip 3 in contact with the outer
periphery of the tube 1.

When a flange portion 2a is formed by winding the quartz
glass strip 3 by one turn by causing one rotation of the
quartz glass tube 1, the outer diameter of the overall flange
portion is increased by an amount corresponding to the
thickness 2a of the strip 3.

With a consequent increase of peripheral speed of the
quartz glass tube 1, the quartz glass strip 3 is pulled by
the tube 1 and flexed upward. The encoder 20 may detect the
flexing and reduce the peripheral speed of the flange portion

2a according to the detected flexing, thus making the amount

of thermally fused material of the strip 3 and the amount of

23



peri phery of the tube 1. Wen a flange portion 2a is forned by wi nding the
quartz glass strip 3 by one turn by causing one rotation of the quartz

gl ass tube 1, the outer dianeter of the overall flange portion is increased
by an anount corresponding to the thickness 2a of the strip 3. Wth a
consequent increase of peripheral speed of the quartz glass tube 1, the
quart z gl asteatinilp fdsedlputiRen hyp tdie thebaubennd dguale doupaaihd otHea .encoder
20 may detect the flexing and reduce the pengpheral eed qf the flange

th P, ERSE

portion 2a acc FeBlatR S i hd® MO ER AFREL BT of
thermal |y  ys@ghgeRpertabnOipt ¢ Sdrmdd.3 Row,t Berarenet Plarke portalow i al

fusedly taken up on the tube 1 equal to each other. Wen the quartz gl ass
strip 3 i 2awdhdapeshdvhareduning £he pegdppemsilospeed o9& dheedlamgr, a
further flan ordyl i s fgrnoed requgi ‘Deri r speed of the
fl ange porq%llgﬁcgb 2’Eﬁoqfobe%ceéquE%ua‘tcior{:ahzztctl?éliltni gh%? &iggt}g)%vsvi Eﬁ?‘gghgwt h

I ncreasi ng | aya¥ixRRlincZeasing bayéie 2veral,l .fl.aofietherédvewralorfiiechgan t he
gquartz glass tube 1, the diameter of the, flange ortjion_.is _increased.
Wth thi POrFiigheciarnet Phs ,et%‘éa’b‘b%iﬂ%%saFg’e\ﬁi n the giareteg &Ls strip

3isto b‘i:_lieberﬂ%ﬂg%éf ionS WBVefnéPesbEd!i Ohtwith Fithis3. dilameticher mally
fusion position is toll'owed by changes in the spout angles of the first and
second burmsmeageand-ie residAony pA whigh7GBe AUBrtAs 93Rewn s&Fdpe 3 tife

peri pher al__spee f Lange ' of .t q eﬁﬁﬁ; e ;@n whi ch
t he quartztogg%sghghnltdgf% |£s m’u%ﬁogéﬁelfta ggﬁsggﬂl%b%k co r%l [ #glt he
r ot at i onalthepread lgf fuhdoh ubos Briquorits delaocweddbygchangdse idi dihet epoutcr ease

of the 11 A0S 0L e £l rkd"$2c00h RRESRLS 6 Btk %S Y0RP Fuhs wound
.,+»-» and 70B, 71B, ....

As shown above, the peripheral speed of the flange
portion of the quartz glass tube 1, on which the quartz glass
strip 3 1is wound, is held constant by controlling the
rotational speed of the tubular portion according to the
diameter increase of the flange portion. It is thus not
possible that the strip 3 is wound on the flange portion
outer periphery with insufficient elongation or contraction
‘of it due to peripheral speed increase of the flange portion.

During the above wélding operation, the rotational speed -
of the quartz glass tube 1 is controlled by the control means
16.

More specifically, the encoder 20 detects a displacement
(of arrow 40 or 41) of the displacement detecting roller 26
in contact with the top of the quartz glass strip 3, and
transmits detected displacement data to the control means 16.
According to this data, the control means 16 controls the
speed of the motor 13.

It will be seen that even when either the speed rate of

feed of the continuous strip or the speed of movement of the
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outer periphery with insufficient elongation or contraction of it due to
peri pher-al speed increase of the flange portion. During the above wel di ng
operation, the rotational speed of the quartz glass tube 1 is controlled by
the control nmeans 16. More specifically, the encoder 20 detects a

di spl acenent (of arrow 40 or 41) of the displacenent detecting roller 26 in
cont act wifiusdde poation t bangoar t Begl éoste6Iiead 3, el totgram tcandebect ed

displacenent dat the_control neans 16. Accordlng 0 th s data, the
cont r ol 61? rolgﬁFhe SEPRRd tFRYR b r 63, ° g e0gdn t hat
even whenp@ﬁmmﬁtlh@ergﬁgg@rr@b@teblfeed of the contlnuous strip or the
speed of novenent of the 24 fused portion cannot be controlled, the

other can be cAHRTtIHUERTLY, When daghavinding obie oguarsz ghass Btasidened,
perm tting regdi %tseﬂéﬁapi speld ocfultﬁa' uawfe@nghaes%ﬁﬂbna ghsa,qu%gz gl ass

strip 3, the rotational speed the qu rtz gl ass tube 1 should be reduced
contlnuougbﬂupﬁdacthmmuqnﬁhxninoﬁ shoet parhng affi thmehedeedogdwhich is

wound in tep- e .| eadi e ortl n_of the turn.
this enbo%P%e%??géérF%éét W S gh np%rﬁggpa néaPﬁéogpggd oaeﬁaéngube 1

I s reduceeéndo poie ilogr dma:meCﬂmd:ﬁ WdknJ n ﬁddtﬁignembbdmé\hﬁ OHuEQﬁg of the
quartz strip 3 can be reduced by the clutch 35, the control nmeans 17 and so

forth. AstdéSceheel ReewRd qfn tifes thphsprranpLathentikgodsist Frguredunel ded
to a workByohal ébe%ﬁé S&ihd 348ni, N ‘fﬂnéﬁ’tgitﬂaﬁh 4 erofp%bahsgy of

the work and thernmally fusing its front end portion including the above end
face. Thetbentquauthss strip Bs dad bewaedutked ity kthe miwtchhe3Wel theg
portion ig.the g (85hk0970hnhie8g ph-ERS continuous

As described above, in this embodiment a continuous
strip is welded to a work by holding its end face in contact
with the outer periphery of the work and thermally fusing its
front end portion including the above end face.

The continuous strip is fed toward the work to move the
welding portion in the direction of feed of the continuous
strip.

During movement of the welding portion relative to the
work, any displacement of the continuous strip in a direction
perpendicular to the feed direction is detected, and the rate
of feed of the continuous strip is controlled according to
the detected displacement.

It is thus possible to form a flange portion in a
constant fused state, i.e., in a constant form, on a tubular
portion of the work irrespective of changes in the burner
heat amount or burner shape in the heating means. That is,
it is possible to form a flange portion on the outer
periphery of tubular portion with less material and

processing, and +thus economically, without need of

sophisticated manual operation skill.
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strip. During novenent of the welding portion relative to the work, any

di spl acenent of the continuous strip in a direction perpendicular to the
feed direction is detected, and the rate of feed of the continuous strip is
controll ed according to the detected displacenment. It is thus possible to
forma flange portion in a constant fused state, i.e., in a constant form
on a tubul ar poréreResiodd|e Mok pbss$bEettwecomtnhhngethihheheab%rﬂﬁr heat

anount or burner_shape in the heatipn hat S

form a fl afgRA (RF tihsh C&’Ptt"ﬁéoﬂﬁtﬁ'rbgr?rbcﬂ% GtPH &f P‘°88‘“?8§n35m %ﬁel ess
materi al aﬁgrﬁrOcﬁﬁsh&&orpo&%ilnbhQ%edéﬂﬁbﬁﬁﬁﬁié)ﬁor dwﬁtmmﬁllm@eﬂheof
sophi sticated nmanual operation skill. - Furthernore, 5 §§%§SIb|e to

control boféed hef rthe contiangusf S‘éﬁwcdm%lﬁa@ea the aﬁ&et R dobf
movement {héhg?l nuousﬁg?‘»&&&ﬂéoi 4 't hep e, COMERLS FRRgEPNERDE| &G the

feed of thé co er the rate of feed or the speed of
movenent geé snadd uyf ﬁmrcbgtthé oath cemixsotan be hadehyp pPessByleneoot her
control. It _is.thu ossi ble t qptaln efficient control. In this
enbodlnentObYﬁh“qﬁgff SPHLP ?%ﬁ% and the quartz glass strip are wel ded

toget her by thegfathys fadiciinenen thevguertz tdlisss ube mmaesquamzat ive;
It is possible to weld together nenbers of other glaé es as wel |

so | ong asglasswsitade mucervaldediateaehbesakhy i %ﬁ%rtﬁ ®Brg. 6
is a SChenﬁ6%8véfFr€ﬁ§Qt§§'99 ab ﬁthEfQHQBkd%ﬂW@m'Eﬂnléﬁ & eiBppatat us

for feeding a continuous strip according to the present |nvent|on Thi s

enbodlnentwekddtégethar memhexmeobr@bh@xn@lasses or metals as well so
long as the welded materials have the same melting
temperature.

Fig. 6 is a schematic representation of a different
embodiment of the apparatus for feeding a continuous strip
according to the present invention.

This embodiment is different from the preceding
embodiment Fig. 1 in that, in lieu of the mounting table 4
secured to the bed 67 (Fig. 5), a continuous strip
mounting/feeding means 64 (Fig. 7) is slidably provided on
the bed 67, and the angles of the burners 6 and 7 are fixed.

Also, in lieu of the brake 36 (Fig. 5), a clamping means
61 (Fig. 7) is provided for clamping the quartz glass strip
3 from the width sides thereof. When lap winding the strip
3, the fusion position can be adjusted by causing a retreat
of the mounting/feeding means 64. After the welding is over,
the strip 3 can be clamped with the clamping means 61, and
the mounting/feeding means 64 can be further retreated, thus
cutting-off the strip 3.

The controller 50 calculates the extent of rotation of
the quartz glass tube 1 or the extent of feed of the quartz

glass strip 3, and send out the calculation data to the
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enbodinent Fig. 1 in that, in lieu of the nmounting table 4 secured to the
bed 67 (‘Fig. 5), a continuous strip nounting/feeding neans 64 (Fig. 7) is
slidably provided on the bed 67, and the angles of the burners 6 and 7 are
fixed. Also, inlieu of the brake 36 (Fig. 5), a clanping nmeans 61 (Fig. 7)
I's provided for clanping the quartz glass strip 3 fromthe wdth sides

t her eof . Vhkampapgwinedhsgélhe strip 3, the fusion position can be adjusted

by causing a retreat of .the nounting/feedip ans, 64. After the welding is
over, the stri p&'éecé:r?”‘&é"é‘loé‘n’?p %F?H“‘?‘Ffét’dg%%‘??\%i%aﬂ@aﬁi Géng‘é}"nea
nmount i ng/ f egdknG 4L awni6l Gan e hubhheritietsear@de tdBisr CHYL iIgFI-gddrt he

strip 3. The controller 50 cal cul ates the extent of rotation of the quartz
gl ass t ubetant¥ol heeaReehf dpcluddngs ar Roteyar t Ahp Lentsalilen3 5Greprend

out the c ' C i T | us
strip muﬁ%%ﬁ%%%@gi ﬁgﬁan%g%sé%%‘%gast%d r%%gi)Gﬁg %?cr%x?ésn? né]Prrelg V\%Wa
drive gearob9tdbe gpmrteonglass nbuhe 40 omckhdi mxtentotaf . fédbd odnttled | er 50

can al so send out 1he cal cul at ed ta of the extent of rotation of the
quartz gl a%%a]fﬁ?)eg a%y %15‘1%?(:% ert d%}?e L o‘?mfﬁéc%d?ﬁ?’}s gqt(g'ss strip 3 to

t he gear controfheeasensOrudbeoionstr uehi®n &iibédimeREOGH IMENtNWW | Ibsiow be
described in greater details with reference to Fig. 7. Referring to Fig. 7,

a mount i nefleBFEPST LRIFRILY IR Wikh e fersics d Bibw)-, supports a
a1 (not "shownkeseckngsl & pi. 270 EXhGOKy IMb1EP 290BLEUGHSP 1L T eod

direction. The continuous stri'p nounti eedi ng neans 64 1s sl
mount ed orb® htor &he finomo(met nghowb)e Gupperts ocenradl dnotgaahowpeni ng

67a, througl WL enebng 048 d4c8R4:55° 58 YWhED 38nR8udRYNtedip feed
direction. The continuous strip mounting/feeding means 64
is slidably mounted on the rail.

The mounting table 67 has a central elongate opening
67a, through which the motor 14 and the clutch 35 are mounted
on the continuous strip mounting/feeding means 64.

A burner holder 5 is secured to the continuous strip
mounting/feeding means 64, and a first and a second burner 6
and 7 are secured to the burner holder 5.

A pair of clamping means 61 are disposed on both sides
behind the roller 25 such that they can clamp the quartz
glass strip 3 from the width sides. The clamping means 61
have clamp members 6la with clamping faces thereof
constituted by rubber or like high friction coefficient
material. The clamping members 61 can be moved between an
advanced position in forced contact with the opposite sides
of the quartz glass strip 3 and a retreated position spaced
apart therefrom according to command signals from the
controller 50.

The continuous strip mounting/feeding means 64 is

slidable with its rack 64a provided on one side of it in mesh
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on the continuous strip nounting/feeding neans 64. A burner holder 5 is
secured to the continuous strip nounting/feeding neans 64, and a first and
a second burner 6 and 7 are secured to the burner holder 5. A pair of

cl anpi ng nmeans 61 are di sposed on both sides behind the roller 25 such that
they can clanp the quartz glass strip 3 fromthe wdth sides. The cl anpi ng
means 61 he¥thcthapgens sechaed th than@fhgefaheﬁttbﬁrébé moberi 62t ed by

rubber or like high friction coefficie terial._ The cl agpi N ers 61
can be noved be&\hger?%ﬁfaéﬁ\?’éhc‘ég E}k}éFt [gﬁ?rzfl o?%%?ir%%ﬁ alt bm g'hov{ng
opposi te sidgsrobetihe quartz glass strip 3 and a retreated position spaced
apart therefronlaccordlng to conmand _signals fromthe controller 50._The

continuous strif§ ﬁDGﬂBFF@##%%xﬁquWﬁR&A§56é pigBal g8 EhQi 99Tt SOREER1 644
ded o d th
provi de @egﬁg ﬁb @oofirigei' Eqﬁeﬁgt&? % E Sﬂ?@ée B ngSESHEfHuJ:Qs e

drive shaf e notor operation o apparatus w ||
now be desstrbpdmoihtingAfeeiling Heassippti ferwasdgnalet p thetyeatefontrol

means 60 to,drj ve t he tor 6 0_as, t an the copntinu

mount i ng/ f &&3i ﬁ§§H% %Qfdrafk 84a “% f%??ln%lgH?hé 6%§ra%3 and
t he rack 6§écohhumﬁﬁétsng ahe ?lastaapﬁba@t:@ﬁdlmmmﬁlmd 7 at a
predeterm ned position. The subsequent welding operation |s the sane as
described befofBe i gubssANedti oelding epgration yfenthg $3WRt e?%i ned

extent of aegaugadof pbB8rguathz Ginsctihe Ywidin f 8¢ .0f the awashz gl ass
strip 3 is reached, the notor 62 is driven reversely to cause retreat of

t he contlan@QeSermpnﬁ@uﬁxtﬁgtf@édr%gahEQMS0$4th© qher¥s ghlasdrtes di ng
position adjusluents Qe MRN8 R8s 8B802: Be5 0§ LERMEEY Ple FhotdE 62

is driven reversely to cause retreat of the continuous strip
mounting/feeding means 64 to the right for welding position
adjustment of the heating means before lap winding of the
quartz glass strip 3.

When the quartz glass strip 3 has been fed to a
predetermined extent, the c¢lamping members 6la of the
clamping means 61 are caused to clamp the opposite sides of
the strip 3, and the motor 62 is further retreated to the
right side reversely. The strip 3 is thus moved to the right
and cut off. |

In synchronism to the operation of the clamping means
61, the motor 14 is stopped, and the clutch 35 is de-coupled.
Even if the stopping of the motor and the de-coupling of the
clutch are deléyed, the quartz glass strip 3 can be cut off
without delay and reliably, so long as the speed of retreat
of the continuous strip mounting/feeding means 64 is set to
be higher than the rate of feed of the strip 3.

After the quartz glass strip 3 has been cut off, the
operation of the first and second "burners 6 and 7 is

discontinued. 1In synchronism to this, the continuous strip
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‘quartz glass strip 3. Wen the quartz glass strip 3 has been fed to a
predet er.-mi ned extent, the clanping nmenbers 6la of the clanping neans 61 are
caused to clanp the opposite sides of the strip 3, and the notor 62 is
further retreated to the right side reversely. The strip 3 is thus noved to
the right and cut off. In synchronismto the operation of the clanping
means 61, mhdentbhhgy féédingsmeRad,64nik theved uFebwdbdi sodeheoupdfad.tdven i f

the stopping of the notor and the de-coupling, of the c]Jutch are del ayed,
the quartz- %%’éesﬁ?pt °c]5ﬂr’6%r§u’1:°o?1?ev&‘fh‘g’cﬁ{ RIS reliably, so |ong

as the speed OfIﬁetﬁfﬁ“eﬁﬁodﬂﬁéd%oQhénﬂéééiﬁéréﬁ)ﬁﬂ@Jth&ﬂéf s H0stegns 64
Is set to be higher than the rate_of feed of the strip 3. After the quartz

gl ass strid B rENFRddedubYorrlephatbpertre orrent rf iretation afeddiv
_burners Gnadit! ditdll 3G HNUSH LM AVIRINAN i EO0pbRE $p1 L N, (EddIoUs

strip 28 nount’ ng/ f eedi ng nmeans for to the left to
restore thahe wxtantnefs fieedt bé thetquirposglasn.stmip B cemestianehing he

feeding of_th uartz glass strip. 3 is.controlled by.calcul ating the, extent
of rotatio OOEhghg’%&é&t ?f;l’é%%a i af ?eﬂﬁﬁﬂ%eé}?sf’t %Pgepglssiaﬁ} to

det ect thestug ettie ofot£etbwiof hehguauie Dl@sstisd ridgedimprofespenditigg o t he
extent of rotation of the quartz glass tube 1, and stop the rotation of the

tube 1 or IMFIVAMY P thR detrepied et A¥PMto the detected feed extent.
As shown above,pad hgn6pnt kBHOES thel eoh%iﬁq§tak$§t§:gpbasp%h!a deBagh e the

direction opposite to the feed direction. Us possible to obtain
readi er cumtlilegl daickofint hbeqdarect pmaspmisite dml We et alicecdssinie

fusion thq&gois @ﬁ%sf%éégfb gh%ga%% Jfﬁwfgga1é¥iéﬁkégnétéf¥tg%rthe
quartz glass strip and eliminate excessive fusion thereof.

Fig. 8 is a schematic representation of a further
embodiment of the apparatus for feeding a continuous strip
according to the present invention.

This embodiment is different form the previous
embodiments in that:

torque transmitted via the clutch 35 and the roller 22
to the quartz glass strip 3, is detected by a torque sensor
36 via a detecting roller 21 and a -belt. 37, and the
controller 50 receives a detection signal from the torque
sensor 36;

in lieu of the mounting table 4 secured to the bed 67
(Fig. 5), continuous strip mounting/feeding means 64 (Fig.
10) is slidably provided on the bed 67, and the angles of the
burners 6 and 7 are fixed;

a pair of clamping means 61 (Fig. 10) are provided for
clamping the quartz glass strip 3 from the width sides, the
fusion position being adjustable by causing a retreat of the
continuous strip mounting/feeding means 64 when'lap winding

the strip 3, and the continuous strip mounting/feeding means
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enbodi nent of the apparatus for feeding a continuous strip according to the
present “invention. This enbodinent is different formthe previous

enbodi ments in that: torque transmtted via the clutch 35 and the roller 22
to the quartz glass strip 3, is detected by a torque sensor 36 via a
detecting roller 21 and a belt 37, and the controller 50 receives a

det ecti on 64ghal aflaptetiheot begbersieans ofetifsatiad Iwitth afhd Raigurs ikl d abl e 4

secured to the b 67 (Fig. 5), continuous strip nounting/feeding neans 64
(Fig. 10) ¢ a‘%ﬂ’?‘giﬂf Vi 53138@&“%’“??1%5 bl ¥ Hd e offgitde FEHIR burners

6 and 7 arsftéfeelémpweiénoéf%méngdi@psarﬁil (Fig. 10) are provided for
clanping the quartz glass strip 3 fromthe width sides, the fusion position

bei ng adj ust abl EhBy conlsinygus retiniantneintirgtigrdinmusesnsi f4 which
nount i ng/ f i 4 en, - W 0d [ nd. t he._cqnti nuous
B s G\Ma, ég a@l%ﬁé%&g:dé@%a?r{lap oF, & %h dr O e

strip mounting/teed ng neans 2 be ’f ar retteat ed
with the stighpt Fivd dfcithepdadiby ¢detdldrn 8gsoehnshél foriscwltidaplef f t he

strip 3 after conpleti of the di ng; and the contipuous stri
mount i ng/ f EEdi ﬁg%%sggfﬂﬂ%{ﬂlr%l béie§°élt|r8 k WEARS ié‘?dftgﬁigeagge% war dl y
of, i.e., métdhe right side of the drive controller 9 such that it is

slidable via a gear 59 controlled by control nmeans 60 including a notor.
The continuous ER®i pCombbrneRs f &ddiiky meunsing/feedimgt ceeansh hatisby

From apove by 98 SHER CRfF D7 BEAYLAaORCRI% EbBLdap? BATERE iR 1

gl ass strigpl8sdysthépf dedsr pirkesed2dawd theitefromi abolg bigethe push
roller 23, thus ensuring the feeding of the quartz glass
strip 3 by the feed roller 22 and the detection by the
detecting roller 21 to be satisfactory.

The controller 50 transmits a signal to the control
means 17 to control the rotational speed of the motor 14, and
also transmits a signal to a clutch 35 to be described later
to provide a pushing force F and cause rotation of the motor
14 with a constant torque.

An electromagnetic clutch 35 is disposed between the
feed motor 14 and the feed roller 22 for feeding the quartz
glass strip 3, and the state of torque transmission to the
feed roller 22 is controllable by the clutch coupling state.

The electromagnetic clutch 35 is disposed for axial
torque control between input and output, and by magnetic
force control it is possible to select the holding force of
the c¢lutch member, i.e., select the coupling state of
coupling extent of the clutch.

When discontinuing the feed of the gquartz glass strip
3, the clutch 35 de-couples the feed roller 22 and the feed

motor 14 from each other.

The operation of this embodiment will now be described
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detecting roller 21 to be satisfactory. The controller 50 transmts a
signal to the control nmeans 17 to control the rotational speed of the notor
14, and also transmts a signal to a clutch 35 to be described later to
provide a pushing force F and cause rotation of the notor 14 with a
constant torque. An electromagnetic clutch 35 is disposed between the feed
nmot or 14 awWdthheeffexeéncel ter F28sf 0P fawddilfAg the quartz glass strip 3, and
22 is,controll able by

the state of to e tyansm ssjon to the feed roller

the clutch coup i%g‘ ss{ altszgﬁjea%l‘élc‘wo%é%‘ﬁjewca%l%?%?P%%ajr sp?i’Ffst%‘%e‘a%for
axi al torqtRecafiécRanbes Veqrartnpof athle OWnBddin®id by neoget i1 f 9sces
control it is possible to select the holding force of the clutch nenber,

i . e., sel eBBCERENEupINy ttkare HOD UpinendidktightFid- the didchl0 viren
di scont | NUEAG e (8% . 2RI 200! Bige SUHd RickedtiBaCHIL FO 31 55

de-couples the feed roller 22 and the feed notor from eac
oper at i on $hovhi soupbedi henthei torgee pensescdb betla 30 belwiih. ref erence to

Figs. 9 and 10. FLQ. ' I view_show ng. an essent.i al rtiqn of the
mechani cal par?ﬁgf ?ﬁ%fét D i?rge}nt {tgls FT .ogjllbe'?% 3’%"&&3 oﬁg? VAW aken
al ong | i necéngtrnctign ®ilFi gowlbeidesbpilséde as Fig. 7 except for that the

det ecting rolle% 21 is shomqﬁgﬁ#PLed tg the torque sensor 36 via a belt 37.
The operation of PEhPSAEIRI R SRGi R BhROEBINR *HEhe LTI \#IaSHow be

descri bed. sthgp MPafn RheA e ilghBoPHo8E &f PO il Fackh8al¥Rbl&of BESRirip 3
I n the nei ghborhood of the eénd face 3a thereof by the first and ‘second

burners 6 hhas%, and qegansy kyuneuses eanid f Aceisasitartedt adthwithe tamal out er
periphery g{.4"8a0Y3y tdontact with the outer periphery of the quartz

glass tube 1.

In synchronism to this heating operation, the controller
50 supplies a signal to the clutch 35 for coupling thereof
with a predetermined torque M, as well as causing the control
means 17 to start the motor 14 and let the quartz glass strip
3 be fed by the feed roller 22, and causes the encoder 19 to
measure the feed extent afresh.

When the pertinent portion of the outer periphery of the
quartz glass tube 1 and a front end portion of the quartz
glass strip 3 including the end face 3a have been fused
together, the two portions are welded together. In
synchronism to this welding, the motor 13 is driven to cause
rotation of the tube 1 in the counterclockwise direction in
Fig. 8.

The front end portion of the quartz glass strip 3
including the end face is thermally fused by pushing the end
face 3a with predetermined torque against the pertinent
tubular portion outer periphery of the quartz glass tube 1.

When one rotation of the quartz glass tube 1 has been

completed, a flange portion is formed thereon. Before

31



glass tube 1. In synchronismto this heating operation, the controller 50
supplies a signal to the clutch 35 for coupling thereof with a
predeterm ned torque M as well as causing the control nmeans 17 to start
the notor 14 and let the quartz glass strip 3 be fed by the feed roller 22,
and causes the encoder 19 to neasure the feed extent afresh. Wen the
pertinent compleriod dheomsitestpeiophef ytiod tiise quarthegbhsschuBd isand a

front end portion of t uartz Iass trip.3 ingluding.the.end face 3a
e beondRoceBIeds: roe, Hothe” 18,3%° shppplre 2 thanfibiBiflomedts > |,
synchroni gm tigs thpsraeddi 88, 1éhetmat Quakd z §1®rgsv@tztlg>c USE EQhapkgn of
the tube 1 in the countercl ockwi se direction in Fi The front end

portion oﬁrPWeﬂﬁﬁMW¥§¥ﬁeﬁ&ﬁ%ﬁflpTQelﬁ@ﬁdﬁpﬁgoﬁhéh@héﬁﬁﬂﬂa3sl$héhﬁﬁlly
fused by g gggg the end face 3a with predeterm ned torque agai nst the
perti nent tu ar portion outer periphery of the quartz glass tube 1. Wen
one rotation ofin thiguarttategl ddse tqurertiz hpkadze etuloonpl ks edontanftibahge

Pibe 1, 1t REANFEEh 2361 (0o AR (et Skt 1o | SoConhiae kRatthe

cl anpi ng apare @%omstggeﬁagga pertebnt he quartz glass strip 3 be clanped
fromthe wdth sides. The feeding of the strip 3 is thus stopped. In this

state, the quamhe gh§§§l{lgbé3m#6§-1@3ht pfudihg petht deurngest He qblenz gl ass
strip 3 ig§j ?ggﬁqgg |1y cut apart fromthe fused portion. The heating
operation o burners I's then discontinued. During the above

wel di ng operatpmnlnguatmgquebove welding operation, the torque

transmitted to the quartz glass strip 3 is controlled by the
clutch 35. More specifically, the detecting roller 21 in
contact with the underside of the strip 3 detects the torque
received by the strip 3 from the feed roller 22, and
transmitted detected torque data to the controller 50,
whereby the coupling state of the clutch 35 is controlled to
conjugate the transmitted torque.

While the quartz glass strip 3 can be automatically cut
off by stopping the feeding of the strip 3, it is possible to
construct the two burners such that the fused portion of the
work is adjustable.

The continuous strip mounting/feeding means 64 can be
moved together with the burner holder 5 to the right in Figq.
10 by driving the motor 62.

The quartz glass strip 3 can be cut off such that its
end face is at a position sufficiently spaced apart from the
outer periphery of the flange portion that has been formed by
moving the heating means away from the quartz glass tube 1 in
synchronism to the stopping of the strip 3 after the strip 3
has been fed to a predetermined extent.

Thus, it is not possible that a lag of the
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transmtted to the quartz glass strip 3 is controlled by the clutch 35.
More specifically, the detecting roller 21 in contact with the underside of
the strip 3 detects the torque received by the strip 3 fromthe feed roller
22, and transmtted detected torque data to the controller 50, whereby the
coupling state of the clutch 35 is controlled to conjugate the transmtted
t or que. Whidliecolnd iopwarttinng s stisd rigaat3i maro b ec e t ot i 16 theyartsit c Sl e HY

t [ th di f, th trip 3, i.it is possible to copstruct the_two
burner s subRoLREFeR HESSARE DA ST FaPRcohor k| FIaRF B <TLARS, SR 3

conti nuoustst régus@uattaghhendi E MERES £hdeaamaieriMeded ogakher1 g the
burner holder 5 to the right in Fig. 10 by driving the notor 62. The quartz

gl ass striBoBtéan mndycoBtpminehippatof t then@uteze peripherpositt i the

suffici entﬂaﬁggc% @nglt. fromthe outer periphery of the flange portion
t hat has been for 5 y nmoving the heating neans away fromthe quartz gl ass

tube 1 in synchNowi siphieo opleeastioppiofy fioirntimeg =t rﬁl[arfgeafgoej‘tﬂdielkgt rl'ahp3 has
been fed tQ. redeterm ned extent. Thuys, ., it s not possihle that a
‘g of (ReRaBRE EhB BRRERATENERy sERAR. e 101G St HREARRA s
causes prothagpsaitsiglasy tbe endwiarepefddder b twith assttdride 34 0
cause attachnent of the fused material to the flange portion and

contanﬁnat?%ﬂ'oilphe outer periphery of the flange portion. Now, the _
S on the outer  bari Shary” aRE AP 2 tpa e (R Pl A R L
ref erence ¢gbass ghulil .1 Tye cquaing gl phsrality &f asotdtei drap o wik dulbidie
quartz 1 with its end face 3a held in contact with the outer
periphery of the tube 1. | _

When a flange portion 2a is formed by winding quartz
glass strip 3 by one turn by causing one rotation of the
quartz glass tube 1, the outer diameter of the overall flange
portion is increased by an amount corresponding to the
thickness 2a of the strip 3.

With a consequent increase of outer peripheral speed of
the quartz glass tube 1, the quartz glass strip 3 is pulled
by the tube 1 and flexed upward. The encoder 20 may detect
the flexing and reduce the peripheral speed of the flange
portion 2a according to the detected flexing, thus making the
amount of thermally fused material of the strip 3 and the
amount of material fusedly taken up on the tube 1 equal to
each other.

When the quartz glass trip 3 is wound by another turn,
a flange portion 2b is formed. Now, a further turn, a flange
portion 2c is formed. Now, a further flange portion 2c is
formed by reducing the peripheral speed of the flange portion
2b to be equal to that iﬁ the previous winding.,

With increasing layers 2b, 2c, ... of the overall flange
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gl ass tube 1 by causing a plurality of rotations of the tube 1 with its end
face 3a-held in contact with the outer periphery of the tube 1. Wen a

flange portion 2a is formed by winding quartz glass strip 3 by one turn by
causi.ng one rotation of the quartz glass tube 1, the outer dianeter of the
overall flange portion is increased by an anount corresponding to the

t hi ckness giartoion hboshéd Pors. tHét GuareHNGELAsENtubsClgasheodiRuictierpeyf pher al
speed of the quartz glass tube 1, the quartz glass, strip 3 is, pulled by the
tube 1 and1¥ exelPERaRPTELOR cAS0diRCDRAFRY - det dEHER hd HiSxiHGNS®S educe

the peri phgi@te St ck g ﬂchﬁﬁi'cﬁf‘gﬁ RANichO R né? G @zdigGisls0 sitha flef e ed

fl exing, thus nmaking the anobunt of thermally fused material of the strip 3
and the ardennaklymnfesed) fgsadvipd dicerthg shghhe inudtig. eflial (Thigach

ot her. W 0 lel 7 s ' ' t e
portion Zﬁ%ﬁgﬁxghéhglvfﬁgs#%ir@h:}rg t%t???lwgdf %ﬁg@ép ér i%\%@is@q‘%{&?md.
Now, a furaneked | afigthpofirst &undi setondebubyeredéictag7t e FOA,pl¥argl speed
of the fl ange gﬁé{;ﬁﬂ32 _ﬁf be equal to that in the previous winding., Wth
I ncreasi ng 1y ,f2¢,"71 2 of the overall flange 33 portion fornmed on
the quartz gl asgs t ehowh &bevdl atRbepedfighiaall | §psed RF tLtRE filange

I ncreased. Wth this dianeter incredse, the position at which the
quartz gl @0¥rtdon ef3the gwarbamlglags dabe s envelbich the quaymz iglasisy. 11.

Thi s ther y T uysi j 1§ on:LsS o] h es. | u gl es
of the fi ;%ﬂlé)nd%seg%n t?rdrferélsG }iéc))M? \télg%gﬁ,ﬁ?iﬁ? Zcréd'{kfto%ﬁ% tt.h.%b As
shown abowmtathieonpel | ppeed| ofpdade octublnkbaf | pogeipor tacmomiindqietquahtez gl ass

tube 1, O%fﬁ%e'égrg%chgég g%aiie flange portion. It is thus not

possible that the strip 3 is wound on the flange portion
outer periphery with insufficient elongation or construction
of it due to peripheral speed increase of the flange
portion.

During the above welding operation, the rotational speed
of the quartz glass tube 1 is controlled by the control means
16.

More specifically, the encoder 20 detects a displacement
(or arrow 40 or 41) of the displacement detecting roller 26
in contact with the top of the quartz glass strip 3, and
transmits detected displacement data to the control means 16
via controller 50. According to this data, the control means
16 controls the rotational speed of the quartz glass tube 1
through the motor 13.

Particularly, when lap winding the guartz glass strip
3, the rotational speed of the quartz glass tube 1 should be
reduced continuously in a short period of time during which
the second turn is wound in a step-like fashion on a reading
end portion of the first turn. 1In this embodiment, during

this short period of time the speed of the tube is reduced to
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strip 3 is wound, is held constant by controlling the rotational speed of
the tubutar portion according to the dianmeter increase of the flange
portion. It is thus not possible that the strip 3 is wound on the flange
portion outer periphery with insufficient elongation or construction of it
due to peripheral speed increase of the flange portion. During the above
vel di ng openet ifox; thee seataaid anatn.spaad widitivmuaie Gwsof Wred é8
controlled F‘é t he .002{ rol means [16. Mre specifically, the encoder 20

titsp

detects a FiEdPert R Wit bWt siambe gontre ldied) and maduced & i ng

roller 26 tRecenhdeh ¥sth the top of the quartz glass strip 3, and
transmts detected displacenent data to the control means 16 via controller
50. Accordi ng t&Sthfs beem shoywa,cdmt tbiisnenbed ierbbrwith sthehendtfadonal

speed of t quag t be ptpr the 3. Partjicul arl when
| ap wi ndi n(gft he qugrc%ztaal%ggg s?tg?fi S?M?Ee JJfrho_t g?l}’g‘[r’\“é% swplé%d_%ﬁgt r?éle_c/]élfartz
gl ass t ubepariphenyl dfe thedwosk, confrombusid portaicharf yiey icethtofndduse

during whi e, i und in.a step-1.i fashion o readi ng
end porti o%%%&tjhrg&ﬁﬁrlg’tgt ;étli}rgn?%fl\r/l\@? ?slser‘;b%ﬁ?fgrﬁrfd(&?ﬁ?d; tt%i“‘aeqéﬁdﬁh(e peri od
of tine thtuseeesbrfidment the workpdeExt tfeeding tRECCHMEi IS QRGP tUrn.
In addition, the rate of feed of the strip 3 per unit tine can be

cont rol | edtAFRFY bR 8O Fy Y%@‘c?tﬁ?ﬁﬂ%m darge-shown, in this
enbodi ment wi t %ﬁ@etg?&?%aﬁfaﬂimig@?&% O ol bR s i1 GONLAGLs Wi th

t he outer periphery e wor ront end portion of the“continuous
strip i nclembhodinegmt eagdoacid.ngs that davand ibnsets t contirdlikd fusedhgorti on

on the mré&e&@é@m:{fgg | “Qo%ﬁﬁeco%%ri nucPeL{:SecSt}irniqp variations of the
transmitted torque. It is thus possible to control the
transmitted torque to the predetermined torque when the
torque transmitted from the drive source is varied or even
when torque transmitted to the continuous strip is varied due
to frictional force increases in other drive mechanisms.

It is thus possible to make the amount of fused material
and the amount of fed material equal and eliminate welding of
bubble-containing material. A necessary thickness is thus
obtainable, and the material that is removed by machining
after the welding can be reduced. Furthermore, deviations of
the distance between the outer periphery of the work and the
fused end portion of the continuous strip from a reference
distance can be absorbed by feeding the continuous strip with
the predetermined torque noted above, and the thickness of a
flange portion formed on a work, even though the outer
periphery of which is not truly circular, can be
automatically controlled.

In other words, a flange portion can be welded in a
fixed fused state and in a fixed shape on the work, and the

welding can be obtained with less material and processing,
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toward the work with a predeterm ned torque. The torque transmtted to the
continuous strip in this enbodi nent according the invention is controlled
to the predeterm ned torque by detecting variations of the transmtted

t or que. It is thus possible to'control the transmtted torque to the
predeterm ned torque when the torque transmtted fromthe drive source is
vari ed or éven,werorowigued Iy, ansithdéerd heetiheof osbphistdcatedp manwal i ed
due to frictional force,increases in other drive mechanisns. It is thus
possi bl e t BPfhR l?ﬂesgﬁﬁtnt of fused material and the amount of fed

material equal aBdhgsikédinidoweliteaoinfl s bidgiitigy Riceorarhgr tal thé\
necessary thickness is thus obtainable, and the materjal that |s renoved by
machi ni ng BFEEPDENENVRNELRR thnipethe RREE RTHEIGHIN RSPEAIMASER! the

di stance behuesreddif: QuhanciB! BRAEY wiek Nhd'ils 38! Be ussHEpRerti on

of the continuous strip froma reference stance can be absor
f eedi ng t hetrdpt haldusnstonpagk tithethe ardtiar maewipharyef mhedetove, and

the thickness_of, a flange .porti.op, forned on a rk, eve hou t he outer
or i phery. &1 ERRrE e HRGEBRLPS Ene G BEde, SHETRHRY TR Rl | ea.
| n ot her wpaEs, if HdaARGE apdl FusedCcod wsl dvalhdedusedapbirkednfones wéek g and
in a fixed shape_on the work, and the welding can be obtajned with |ess

mat eri al awal by okerding thescontingous «tgighitonarg thet Wetk arddroying
sophi sti catgd welWalg PRAabhoBESkhé lwors didaRE&hdlefddd Retrddt 1d¥e of

foregoing, according to the present invention it is the basic construction
accordi ng thettenpirwens $¥OEMiion that, with the end face of a continuous

strip held in Cg?ﬁ]a%k)e\@iitfgcyi‘i QUL g:ec!rl eflymor%{j ihs ¥REKing JPNn&ENd
portion of the coOntinuous strlg i ncluding the e

continuous strip, during movement of the welding portion of
the work, detecting a displacement of the continuous strip in
a direction perpendicular to the feed direction of the
continuous strip, and:

(i) the feed rate of the continuous strip is controlled;

(ii) the feed rate of the continuous strip and the speed
of movement of the fused portion of the continuous strip are
controlled; and

(iii) either the.feed rate of the continuuos strip or
the speed of movement of the fused portion is controlled.

(2) Also, for controlling the feeding of the continuous
strip, the continuous strip is fed toward the work with a
predetermined torque, and the torque transmitted to the
continuous strip is controlled to the predetermined torgue by
detecting variations of the transmitted torque.

Thus, according to the present invention, the following
effects are obtainable.

Irrespective of changes in the burner heat amount or

burner shape in the heating means during formation of a

flange portion on a tubular portion of a tube or a vessel
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face is heated and fused to weld the fused portion on a work, while feeding
t he contsi nuous strip toward the work and noving the wel ding portion of the
work toward the feed direction of the continuous strip. (1) Specifically,
for controlling the feeding of the continuous strip, during novenent of the
wel di ng portion of the work, detecting a displacenent of the continuous
strip in Sfﬁhzm eat Eaﬂ]}ﬂﬁﬁbaadismt:ci@r rv]\ﬁ.(tlrxt hehd el df aest thoarebft mell;zbnizi ?UO;JS
strip, and: (i) the feed rate of the continuoys strip is controlled; (ii
The Teed CREEART MIEToone] RUEGE BETIRPSIG Thd T8 dP b SR orclite
fused portﬂ&hgﬁi gt ieANthRUBESESEmed A & FARLHOFLSEd abald] ii)e g) tiyer the
feed rate of the continuuos strip or the speed of novenent of the fused
portion i sa cbhked| BBape2) Thesdlange poxtion cag al&or dedifipgmsd twieh

cont | NUOUS) Sid i 191000 bRUOUSs BAG | Pt Ies. [ eohtied1 e wpilowd thdy
predeterm ned torque, an e torque transmtted to t continuous strip is

cont r ol | ecof csapiel priscketed marerhl appm thordetkddtli.ng vari ati ons of the
transmtted torgQue. Thuys, acgording.to.the present invention, the follow ng
effects are obtArRSBI rew’ei rrﬁgﬁe&'vge%? anges icr?r'ttl‘]‘élul?tﬁ]rsne§tﬁé§t Hhount
or burner &hepeolledhadbgahtelyeens ﬂmahgg 6rtRbhoBaal be Weldg®l i ti on
on a tubular portion of a tube or a vessel 3 froma_ continuous strip

with the e fweekt wdtdouthdiubhles FRRER1iRRd hikhdto @t dEFPpHetRE & the
b . ! . PETED 1
tubul ar p;&;é&&deﬁsrﬂgxbég %@f&éép%ﬁ&@%é gfd?s%l% &d migfnfiuzed iRt ate

i.e., In BG ange portion can also be formed wth less

mat eri al camquot e imakerial | rexsorshibyamachiwiingo @t tege d hef wedliingt.i cat ed

manual Opera“(%%gkhhhtinuous strip can be lap wound by causing a
plurality of rotations of the tubular portion of the work
according to the invention, and it is thus possible to meet
a flange portion diameter increase demand without need of
replacing the continuous strip. |

The fused position of the continuous strip fed toward
the tubular portion is adjustable and moved according to the
number of rotations of the tubular portion in this invention.
Welding thus can be obtained at a most suitable fused
position for lap welding of the continuous strip, and it is
possible to form a satisfactory flange portion.

The continuous strip is fed with its end face held in
contact with the outer periphery of the tubular portion of
the work and with a predetermined torque transmitted to it,
an end portion of the continuous strip including the end face
is heated and fused by heating means, and the state of
rotation of the tubular portion is detected by displacement
detecting means, which detects a displacement of the
continuous strip in a direction perpendicular to the feed

direction of the continuous strip. Thus, changes in the

fused state can be accurately made up for by deviation of the
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Since the rate of feed of the continuous strip is controlled adequately,
the flange portion can be wel ded on the work w thout bubbles contained in
it and also with a predeterm ned thickness, and it is possible to mnimze
t he amount of material renmoved by machining after the welding. The
continuous strip can be |lap wound by causing a plurality of rotations of

t he tubulafupedtposlmtohhbywmﬁeahaaﬂﬂﬁguméahélmhﬁmveﬂtiﬁnpoaﬁdblé ks thus
possi bl e t neet a % gg gortkfn di ameter increase denmand w t hout need of
replacing RE®CBnPRHUBLECEPFY pt 1 #AESr RCEEIPBBsi ti on of the continuous strip
fed toward the tubular portion is adjustable and noved according to the
nunber of rotations of the tubular portion in this invention. Wl ding thus
can be obtained at a nost suitable fused position for |ap welding of the
continuous strip, and it is possible to forma satisfactory flange portion.
The continuous stripis fed wth its end face held in contact with the
outer periphery of the tubular portion of the work and with a predeterm ned
torque transmtted to it, an end portion of the continuous strip including
the end face is heated and fused by heating neans, and the state of
rotation of the tubular portion is detected by displacenment detecting
nmeans, which detects a displacenent of the continuous stripin a
direction perpendicular to the feed direction of the continuous strip.
Thus, changes in the fused state can be accurately nmade up for by deviation
of the 37 fused position by the heating neans, and it is possible to
forma satisfactory flange portion. 38
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Clainms 1. A od of feeding a continuous strip, which permts feeding a
conti nudus stj@ﬂﬂﬂ'ﬂjﬂ,ﬁu Hﬁlﬁ front end to a welding portion of a work
conprising th Lo t8¥hg t he continuous strip such that the end
face-thereof is in contact with the outer periphery of the work; thermally
fusing an end portion of the continuous strip including the end face and
wel ding the fused material to the woCkaimdil e feeding the continuous strip

toward the work; noving the welding portion thereof toward the feed
direction of the continuous strip; detecting a displacenment of the

continuous strip.in & dicteeid ovf PEFeRAidigC W aE:thihtieuEe%ﬂidﬁ?C%%hOf the
continuous strip during novenent of the welding portion; and controlling
the rate &€ dreaHd & dhiGontdauous, ssriechruing fofureddéresteend

di spl acemy .a e IHIGiF Yt S S W ke e pYs ogrhacgeedingglo claiml,
wherein the feeding o Q?%e continuousrstrggggéggﬁgcgﬁgi%g%ggbgfdetecting a
predet er m ned S&EHNDftheedootinheusomsttimipousuctt rthat3 the fomit iadeof

pr ed SeERIDS thecgoo stmigoua r Epat 3t adeof
n Tused ronresd it 3 okl KR b Pk oP R BRRPY <P RG PR RF bR of

setting the corthemmaldystfaspnguah dithiporitéoandff ahe tbateahous bBrgpnt act
thermal ly fusing an end portion of

w th the quter .peripher f _the work; _th C

t he contiﬁﬁﬁggdépgigﬂ?n%#éLﬁQﬁf1ﬂﬂg &ﬁ&dﬁﬁﬁetgﬁdfﬂéﬁﬁiﬂgt?ﬁéaiu edthateri al
to the Wokdork)hihg llee §die@d ngh@he0BbhBYAESS! ££Pi b O¥BH:Sr 4 Nen¥opk i doVvi ng the
wel ding portion thereof toward the feed direction of the continuous strip;
detecting a di §svddeheheofweldingnppntibos dheneocfn togsrd the feed

direction of the continuous strip;

detecting a displacement of the ¢ontinuous strip in a
direction perpendicular to the feed direction of the
continuous strip during movement of the welding portion; and

controlling the rate of feed of the continuous strip
according to the detected displacement.

2. The continuous strip feeding method according to
claim 1, wherein the feeding of the continuous strip is
discontinued by detecting a predetermined extent of feed of
the continuous strip.

3. A method of feeding a continuous strip, which
permits feeding a continuous strip having a fused front end
to a welding portion of a work comprising the steps of:

setting the continuous strip such that the end face
thereof is in contact with the outer periphery of the work;

thermally fusing an end portion of the continuous strip
including the end face and welding the fused material to the
work, while feeding the continuous strip toward the work;

moving the welding portion thereof toward the feed

direction of the continuous strip;

detecting a displacement of the continuous strip in a
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detection perp ' feed direction of the continuous strip
during m)vemenm ‘@m gmmtj B,port lon; and controlling at | east either the
rate of feed of's " strip or the speed of novenent of the work

according to the detected displacenent. 4. The continuous strip feeding
met hod according to claim3, wherein the feeding of the continuous strip is
di scont i nuédtbgtilehecpengend peetlet er to nethext fgdd of df eadt Dén t hef cofhé Nnuous

strip or a_predeterm ned extent of novenent of the rk. 5. The continuous
strip feed?ﬁ’é’gﬁé‘f%% s&c‘&é’r UEGPE RV IR S, O hinthRi YRt NS TS %% ip i s

pul | ed back in tbatdbledhgoatoppssst eet fhbhe theed-fid 661 eBeWNF the
di scontinuing the feeding of the continuous strip by detecting the

pr edet er m FRALERERRE SFtHERJO5f PR Epeedhuels meveRenk ofe phedstarlki ned
extent of NEPRDL o{ t{ﬁav5gébc§% /ﬁ&%§¥§g§ﬁéﬁifor feeding a conti nuous
cF g a coﬁ%inu $S

strip, which permts feedin rip having a fused front end to
a wel di ng porti#én ofThe veorktioonprs sstwip whekd bngdmeghoHars doaidimg didg t he

wor k and able.n the direction of, K feed of the contjnuous strip; .

cont i nuours@is/ﬁrf‘p #’ee@?@e%aﬁbef &re%de’é’dﬁ n‘@gt &S SRR t Pitﬁlguclﬁ t hat
the end fadbsddiet Boded Sy et titig M {grddiariined @aitdir BRNedPloheat i ng
and fusing .a front. end portion of the continuous strip including the end

face; di sptif&RIHtinuoys: stripgor #eprdetexmyinedjersentngf mevenept sfenent
of the congnauygyskstrip in a direction perpendicular to the feed direction
of the continuous strip; and feed rate control nmeans for controlling the
rate of feed of5the Thentdantdusionts igtrig) feeding method according to

claim 3, wherein the continuous strip is pulled back in the
direction opposite to the feed direction when discontinuing
the feeding of the continuous strip by detecting the
predetermined extent of feed of the continuous strip or the
predetermined extent of movement of the work.

6. An apparatus for feeding a continuous strip, which
permits feeding a continuous strip having a fused front end
to a welding portion of a work comprising:

work holding means for holding the work and movable in
the direction of feed of the continuous strip;

continuous strip feeding means for feeding the
continuous strip such that the end face thereof is in contact
with the work;

heating means for heating and fusing a front end portion
of the continuous strip including the end face;

displacement detecting means for detecting a
displacement of the continuocus strip in a direction
perpendicular to the feed direction of the continuous strip;
and

feed rate control means for controlling the rate of feed

of the continuous strip;
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the feed rate of ' trip being controllable according to the
out put of the di smmaﬂm"ﬂ“m;mml ng nmeans generated during novenent of the
wel di ng portion of* tlhe work. s/. *[he continuous strip feeding apparatus
according to claim6, which further conprises: cal culating neans for
calculating the extent of feed of the continuous strip; and di scontinuous

means for di scobhhenfieed) tdtee fofedhegcopeimicws stiriiphbedagt cononeliablie
feedi ng neans;._ the feed| of, the continupus strip bhei di sconti nued by
obt ai ni ng %%C%§%éﬂ9 g‘f' \L*Q%&%FP‘EE&@&?R‘? n‘g’d‘:t%f%??’é)??t é{]eqﬁFta’prb%r‘%?ms f or
feedi ng a gemétaterHudlinigd movBineht NOF NiHS weARidngU padre@8hi HH0tEe Ské#1L, havi ng

with a fused front end to a meldin% portion of a work conprising: work
hol di ng means fér hOMRIiGRPHITMIONS: RLERR FRRANSE apPanALes raqqewhing $@ed of

the conti nUPAS, S§ I i PniERNELPLIRNS éﬁ@éﬁig xdi ng means for feeding the
continuous strip such that the end tace thereof is in contact wwth the
wor k; heating nealsulaginteacang £t cabiwmbptaing dite erxtkqoor toHnfadd tdl
cont i nuous ri.p dincluding the end, face; displacenent detecting nmeans
for deté%ﬁ%r%ﬁht%ﬁ%ﬁﬁéﬂékﬁﬁﬁﬁna?ﬂ the continuous strip in a direction

perpendi cul ar t@isbenterdodsr efdand Ofort haldntAlEnSt riHEs afvbdiapd
control neans for controlling the rate of feed of the continuous strip and

the speed WeFANANRME Jihe IROALINIRS, Sthigh feeding Weansiat | east eit her

the rate of feethOf rddi®i f@Nd$ UM TS 418 5 IRAG Lo TR EHu the
fused portion of the work™being contrgfﬁggﬂgccoré?ng ?ﬁg out put gi‘%%e
di spl acemdty ektaining arartaenteradoffegenofattde dwntiguomsestitipof the 41
8. An apparatus for feeding a continuous strip, which
permits feeding a continuous strip having with a fused front
end to a welding portion of a work comprising:
work holding means for holding the work and movable in
the direction of feed of the continuous strip;
continuous strip feeding means for feeding the
-continuous strip such that the end face thereof is in contact
with the work;
heating means for heating and fusing a front end portion
of the continuous strip including the end face;
displacement detecting means for detecting a
displacement of the continuous strip in a direction
perpendicular to the feed direction of the continuous strip;
and
speed control means for controlling the rate of feed of
the continuous strip and the speed of movement of the fusing
portion of the work;
at least either the rate of feed of the continuous strip
and the speed of movement of the fused portion of the work
being controlled according the output of the displacement

detecting means thereof generated during movement of the
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wel di ng porti wor K. The continuous strip feeding apparatus
according to al"ﬁ!humu’lmwl l ther conprises: calculating neans for
calculating t the continuous strip and the extent of
noverent of the fusing portlon of the work; and discontinuing nmeans for

di scontinuing the feeding operation of the continuous strip feeding neans;
the feedi ngebdihdepcobionuefisthé rirgripei ng di scontinued by obtaining an
extent of feed f t e continuous stri n extent of novenent of the
fusing portion ev&ﬁ’}?”‘i’(?“sTﬁér&g ??ﬁ% %?P‘i"bat?‘é%oq“?f'go’?!)’dé?a Qs
accordi ng &paghasmﬁumlﬁbréwf r@dsmlgﬁgggses pul I i ng- back means for
pul i ng back the continuous strip in the direction opposite to the feed

di rection when @ﬁ%@BH@FhDGnQGaﬂﬁefofeéélﬁglaﬁaéﬂaﬁh@nra@F bt QQer a

det 0 t
Toverent o Korarot, SERTpCand (EhE el e, BbkEReRt SP°LRS AR
strip, anpdrqmnnn¢E ﬁMQdmngcaznuhtlnuous strip haV|ng a fused front end to

| di t rising the steps of:. setti t ont i nuous
Str i such'that ST RECRRiTTRRE THEMRS: Tt | P ERERRERE (I oG | phery

of the wordgermithdhasfradie/ ddst iucusd rs&rﬁlﬁ%mﬂéj Qfeaifs ;t he continuous
strip including the end face and wel ding the fuse material to the wor K,

whil e feeding tHee ckrRIMGBRE sthe raniinupuh S Wik Reing aimcantinuaded
t or que. o] I qﬁﬂ;l gﬂH§
accgrdlng toIHﬁ3|n1?%da&h%§ggﬁgt gn%%ggdgpgﬁg%éﬁgﬁie to the é%ntlnuous

strip i s corttard |cefd Moordnkemn tpreef ethey niuseichg qraptei doy adettdet maxkvari ati ons of

the transn‘ttﬁ%.to&%gebontinuous strip feeding apparatus according to

claim 8, which further comprises:

pulling-back means for pulling back the continuous strip
in the direction opposite to the feed direction when
discontinuing the feeding operation by obtaining a
predetermined extent of feed of the continuous strip or the
extent of movement of the work.

11. A method for feed controlling of a continuous strip,
which permits feeding a continuous strip having a fused front
end to a welding portion of a work comprising the steps of:

setting the continuous strip such that the end face
thereof is in contact with the outer periphery of the work;
and

thermally fusing a front end portion of the continuous
strip including the end face and welding the fused material
to the work, while feeding the continuous strip toward the
work with a predetermined torque.

12. The method for feed controlling of the continuous
strip according to claim 11, wherein the torque transmitted
to the continuous strip is controlled to the predetermined

torque by detection variations of the transmitted torque.
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42 13. The nme controlling of the continuous strip according
to one of clainsl ﬁ[ B in the feeding of the continuous strip is
di sconti nued by obtad NINgy term ned extent of feed of the continuous

strip or a predeterm ned extent of novenent of the work. 14. The nethod for
feed controlling of the continuous strip according to one of clains 11 and
12, wherein thd3contThaumethsid ifpr Squd |ahtad imy tde the econbinepEssi t e

to the fee Lrection mhen di sconti nui I he edi n erati on ,by obtaining
a predet ergntgg g)‘(‘tcg’ﬁtdlgﬁ &2 d°BF to&'e %%Ht’i‘%ug s a§’t°?i fO)B-Or Wé‘eﬁ're t¥*%i ned
extent of feseimptofnfthdeontlikuodd. s @ppar@isSod©inieebEabEihing of a
conti nuous stri&% mhicqﬂgernits feeding a continuous strip having a Tused

front end ¥oPEENRFEFRENPErextRRbioh iRF%k Ahote Gt inwAYS et mPPreains

capabl e of phedidh &inihed WOk te R b MV IE Il did'd,diaE i on thereof toward
the feed direction of the continuous strip; continuous strip feeding neans

for feedi ng thé4contihsudmedhodr ifors feed leamtmod ldmdr foaeft etheh er et inwoum

contact wi e 1.5 p eternjned torque; angd, heating.neans for
heat i ng an%%]tigi ﬁg %Kfi\rﬁ%ht tgjnd&g%r%?on@lo%lq?%eigon’rﬁdﬁugzus g%‘??%li'lncr}lﬁii ng
the end fawentilfioubhstappalat pellfed Hadd iapntheoldiirmeg-tofort hepmaani ten ton!S

strip accordi ng t ] aim15, I ch further conprises. torque detecting
means for o8 e%‘?‘?(ﬁg&*ﬁﬁ‘?ta’tqrb & PSR M githe Fas8 e QRATATRRILS

strip; cl wehyRAMENgOh pPBEE IR REtMLPYYE FREAUSE T £RE dofté i Moo Ce;
and clutch control neans for controlling the output of the clutch neans,

t her eby cotFiR 19§ tredetamninede ¢xtendue ft moviementedst dihe vaxtk .or que.
15. An apparatus for feed controlling of a continuous

strip, which permits feeding a continuous strip having a
fused front end to a welding portion of a work comprising:

work holding means capable of holding the work and
moving the welding portion thereof toward the feed direction
of the continuous strip;

continuous strip feeding means for feeding the
continuous strip such that the end face thereof is in contact
with the work with a predetermined torque; and

heating means for heating and fusing a front end portion
of the continuous strip including the end face.

16. The apparatus for feed controlling of the continuous

strip according to claim 15, which further comprises:

torque detecting means for detecting variations of
torque transmitted to the continuous strip;

clutch means for controlling the output torque from a
drive source; and

clutch control means for controlling the output of the
clutch means, thereby controlling the transmitted torque to

the predetermined torque.

17. The apparatus for feed controlling of the continuous
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17. The appa, f ntrolling of the continuous 43 strip
accordi ng tamg I] IH& JBF and 16, which further conprises: calcul ating
means for cal«Uleal lLnQn e of feed of the continuous strip or the

extent of novenent of the fusing portion of the work; and discontinuing
means for discontinuing the feeding operation of the continuous strip

f eedi ng nesnsipt kedoaeldimg 08 ohe 66ntilaueds 15 rdry beé NowHiskORLiraHed by
obtai ning an extent of feed of the continuous strip or an extent of
novenent of°PREFESing portion of the work. 18. The apparatus for feed

control ling of ilaq ARt Yeats | 0120601 i gk 118y O¥e Of a£d b5 £daqag¢ 16,

which further conprises: pulling-back nmeans for pulling back the continuous
strip in tkeedrertinwmepiosin ont thehextest dfr movemanwhed dhecénsingi ng

the feedin tign ohtain.ng the predeterm ned extent of feed of the
continuousgg???%ﬁo?gtﬁggey &nt 8annvenent of the work. 19. A nethod of
manuf act uri ng adtisbentinaingssemeahavi figra Hispgatpantingn eRet hEcadifg

peri phery of tupular portion c rising the steps of: setting a continuous
strip suchoPﬁﬁ?Pfﬂg_8£d£%§c80PﬁgBEB?sigtFﬁchﬁ? tRIWREAPEhe outer periphery
of the tubul ar phet feadohgt B¢ eHentoatihuBEsOBtY¥epSBLingeatf8ndNdubdsi Ng a
front end portion,  of the continuous strip including the“end face; rotating

the tubul abY pRPt2 NG amexsensr ofefephepdl ther eentdnuener ebripwpr| an
aond, 1 B5FRL BFsuahent bEieRd HIEbPLBRTSE ol TyaRR! 2
18. The apparatus for feed controlling of the continuous
strip according to one of claims 15 and 16, which further
comprises:
pulling-back means for pulling back the continuous strip
in the direction opposite to the feed direction when
discontinuing the feeding operation by obtaining the
predetermined extent of feed of the continuous strip or the
extent of movement of the work.
19. A method of manufacturing a tube or a vessel having
a flange portion on the outer periphery of tubular portion
comprising the steps of:
setting a continuous strip such that the end face
thereof is in contact with the outer periphery of the tubular
portion of the eventual tube or vessel;
heating and fusing a front end portion of the continuous
strip including the end face;
rotating the tubular portion to the outer peripheral
direction thereof, while feeding the continuous strip toward
the tubular portion in contact therewith by applying a
predetermined torque to the continuous strip;
detecting a displacement of the continuous strip in a

direction perpendicular to the feed direction of the
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detecting a g i he continuous strip in a direction

per pendi-cul aﬂmﬂlmﬂ Elmumect ion of the 44 continuous strip during
rotation of the tubul ar portion; and controlling the extent of rotation of
t he t.ubul ar portion according to the detected displacenent. 20. The

met hod of manufacturing the tube or vessel according to claim19, wherein

t he feedi mprofindmas aitrinaleristy iqptiat idins ©dn ttheu et byl aeb pairtiiog ;a

pr edet er mi ned qfnint 0 fffd-of $he contgnugus strLg or .a %rede er.m ned
extent of rotat?Bh SPPERRIILRYI LPe pB¥tEBh B8F TREaLLPR. 031 therfy od of
manuf act urpdie: 1die doderdiing’ &S thed @ededitld Ha splacmddt . Whereby the

conti nuous strkﬂbls | ap wound by causing a plurality of rotations of the

tubul ar portiorf®f tF&ewdrKEhad of TRanREARSHTHNIARES deke | Ay vessedbe or
vessel acGRIHRGnz0t6! a1 834119 WRAHId ot R lfggg]iglgs ol %ﬂeokghgg\?g%ﬂts' nuous

strip fed toward the tubular portion is control and 1t |
accor di ng stairhdsndiBeenbinyert d eidadhinige at predert egoviniedn extenlte oor k.

23. An ap usef acturing,a.tube or a vessel havin f| ange
portion oﬁ e %ﬁt g%eggrgl&%‘ é?éugf %ftt'fﬁﬁ’l & pbrRYY ?é%ﬁrﬁb??éi %ﬁge%r k"%
mount i ng/ motiatg oreats ther thbudiasypoblre ibubefotheeasek.(i.e., work) and
capabl e of causjng rotation of the work toward the outer periphery thereof;

continuous stri f eed g;ﬂﬁiﬁﬂgf?ﬁ reeufagtartvdt Cheodsikg rop Weskethe end
face ther eelcdAaiGRNEASc Ml 198 WL ALLPELRONEE N Phudud UQHJ:%%SEQVELEET‘ of

the work by providing a predetermned torque to the continu stri
heati ng nmERNadf &7y heaus hggand Flogtald ty febnrobatiipost icdh die t hebudati nuous

strip inchudicigqt B¢ ¢ead Bk
22. The method of manufacturing the tube or vessel
according to claim 21, wherein the fused position of the
continuous strip fed toward the tubular portion is controlled :
and it is moved according to the number of rotations of the
tubular portion of the work.

23. An apparatus for manufacturing a tube or a vessel
having a flange portion on the outer periphery of tubular
portion, comprising:

work mounting/moving means for holding the tube or
vessel (i.e., work) and capable of causing rotation of the
work toward the outer periphery thereof;

continuous strip feeding means for feeding a continuous
strip with the end face thereof in contact with the outer
periphery of a tubular portion of the work by providing a
predetermined torque to the continuous strip;

heating means for heating and fusing a front end portion
of the continuous strip including the end face;

displacement detecting means for  detecting a
displacement of the continuous strip in a direction

perpendicular to the feed direction of the continuous strip;
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di spl acenent det ect | detecting a di spl acenent of the
continuous strip in allﬂn!&wmﬁm&mldl cular to the feed direction of the
continuous strip; 45 "% s speed control neans for controlling
the rotational speed of the work nounting/ noving nmeans; the rotational

speed of the work mounting/ noving neans being controlled according to the

out put of am® di spl acenent detecting neans generated during rotation of the
t ubul ar portion_o he rk. 24, The apparatus for manufacturing the tube
or vessel accorﬁ?gﬁef‘anmfais’rﬁefﬂ ﬁﬁf‘?}ﬁgﬁuﬂ‘?@sc rig‘é‘éﬁregit‘:ﬁgaﬁ!}}ﬁg nmeans
for cal culmitawidhel agest of flRedicik hBuMONd Mt tdddhd’ the extent of
rotation of the tubular portion of the work; and discontinuing means for

di sconti nui ng tHe fephippersneesh of the wark imuousing gy ing dleapsreans;
the feedi R, ;4 LRU ' ei ' [ by, .oht.ai ni ng .t he
extent of f éleg E)"Jf&(?ltt %g@%lgﬁt ?gé%ﬁébgrt?)p éc}% %%Cpg% e°$q:§}e rdoltsé)tliac?ﬁnb%}‘tt he
t ubul ar pclatiesrtigfg theansr lgen2atiue dppinat wethasiomaraf achar itupdlka- t ube
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24. The apparatus for manufacturing the tube or vessel

according to claim 23, which further comprises:

calculating means for calculating the extent of feed of
the continuous strip or the extent of rotation of the tubular
portion of the work; and

discontinuing means for discontinuing the feeding
operation of the continuous strip feeding means;

the feeding of the continuous strip being discontinued
by obtaining the extent of feed of the continuous strip or
the extent of rotation of the tubular portion of the work.

25. The apparatus for manufacturing the tube or vessel

according to claim 24, which further comprises:

heating means capable of adjusting the fusion position

of a heated object.
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