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IMPROVED AUTOMATIC SEANINKG METHOD AND
APPARATUS FOR GORED PAWIY-HOSES

- |-

BACKGROUND OF THE INVENTION

The present invention relates to improved method and
apparatus for automatically seamihg a gore piece to ﬁhe
- inside thigh,segtion of a panty-hose, and more particularly
relates to improvement in the system for seaming a gore |
piece to the inside thigh section of a pantﬁ—hose in an almost

automatic fashion.

Thé conventional system for producing argored panty—hbse
in general two—staged seaming eperations. In the firsf
sfage, two leg secﬁiohs ahd a panty section are éeamed
together by the so-called skip séaming whilst leaving an
unseamed opening in therinside thigh section of an |
incomplete panty-hose. Next in the second stage, s separate
gore piece is fitted to the above—describedrthigh section
opening and its fringe is seamed to the unseamed sliced
fringe of the thigh section, which defined the opening, in

order to form a complete panty-hose.
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-Due to the complicated form of the seaming line f6r 7
coupling of the gore piece with the sliced,fringe on the
inside thigh section, the'secqurstaged seaming operation is

extremely complicated and difficult to'praétice succeésfully.'

For this reason, therseaming of the gore}piéCé has
conventionally depended upon menual operation by éipért'
overators. This naturéllyVCauses low prpductivify of the
second stage seaming operéfidn,inbreasedhuman'léﬁour and
resultant high.incfeasé in the prdd@Ctibn,cost'ofiééred

panty-hoses. -

In =2ddition, it is very difficuit'efenrfor a single
operator to constantly seam a gore piece to the borfect;

- position in the thigh section in a correct mannérVSince the
seaming is dependent upon manual dperation.r This annéctsr
torinter-products variance inJQuality of panty-hoses so
'produced.  Wheﬁ,different'pantyehoses'areiproducéd:by' ,'
different operators, the variance is:furthér'aﬁplifiedrSincé
the inter-products variance—is,accompaniédVWith intér— |
operétors varience. Thus,rin the'cénvéntibhal ﬁrb&uctionﬁéf
zZore panty—hqses, one cannot expecf uniform qﬁality of;the

products.



W

In order to avoid this advantage, z number of automatic
seaming systems for gored panty-hoses hsve beexn proposed.
Due to the unavoidable presence of the zbove-described
complicated seaming line, however, one cannot exnect reliable
operations of the apparatuses for practicing such automatic
seamning systems. In order to obtain high reliesbility in
operation, one needs to adont an éxtrenely complicated design
for'such an apparatus. Thus, it is the state of the art
that none of the conventionally proposeCG systems has been
able to carry out the second stage autometic sezaning

overztion with adpreciably sufficient results.

It is the basic object of the present invention to
enable almost aubomatic seaming of z jore viece to the
thigh section of an incompdlete Danty-hose atv remerkaebly

high produvction efficiency.

It is another object of tThe »dresent invention to
nroduce gored panty-hoses with low oroduction cost and

xtremely small inter-p»roducts variance in quelity.
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T+ is the other object of the preseht invention to
provide an automatic apparatus »dHf a simple cdhstrﬁétion znd
capable of carrying-out the aobve—deocrlbed secona stave

seaming operation w1th high rel1ab111ty in operatlon.;

In accordénce with:théfbasic aérecfibfrfhe préséhfr;;
invention,.an inéoh?lete;panty—hése'ﬁréﬁafed'in'fherfirSf;
stage SEleno operatlon,ls sucled 1nto a nneumatlc suctlon
tube and held in the nlpe by a551stance Ol hook s:arranged,:i
within the pipe. boncurrentWy with © this suctlon,rfhe éliée&
fringe of the thlﬂh sectlon onenlng is 101&6& over the outer
surface of the open end of the suctloﬂ tvbe. Leeplnb uhls
d153051t1on, pneumatic suctlon in the suotlon.tube 15,
intercepted and the suctlonruube with the ;ncomplete pahty—;
hose is brought tora gorerpiece transférrsﬁéti§n; %Heat_ 7
cutting is applied to the foldediéliéedrféingefin,prderttdjr
obtain one or more cutsrin'theisliCEd fringe. A gore

iece cutb 1ﬂto a prescribed shape by a gore nleée feeaer:
assembly is passed to a core;ueaetransxef assegbly whlch
in turn Jits the gore nlece to the correct p051tlon on ther
Zrlncomnleué pantj—hose held by the sucUlon tube.' Yext, ther
folded sliced edge is putilnto a horlzonial state7iﬁkofdgr i
to be superimposed on the fringe Qf the goredrpiéce,,iﬁeeping
this superimpqsed disvosition, thersuction tuberwith'thé

incomplete panty—hase'and thé gore piecé is:theﬁibrought to
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a seaming station where a sewing machine is arranged. The
second stage seaming is carried out by the sewing machine
while the suction tube is rotated. During subsequent
travel of the suction tube with a seamed panty-hose, the

complete panty-hose is removed out of the system via the

suction tube by resumption of the pneumatic suction.
BRIEF DESCRIPTION OF THE DRAWINGS.

Fig. 1 is a perspective view of an incomplete panty-

hose having an inside thigh ovening,

Fig. 2 is a perspective view of a complete panty-hose

with a gore piece seamed to its inside thigh,

Fig. 3 is a perspective view, partly removed for easy
understanding, of one embodiment of the seaming apparatus

in accordance with the present invention,
& ) ?

Fig, 4 is a plan view of the seaming apparatus shown

in Tig. 3,
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Fig. 5 1s a side v1ew, partly in gectlon, of the
suction. assemblles and thelr related oarts used for the

seaming apparaﬁus shown in Flg. 3,

'Fig. 6 is a section taken along a linme X-X in Fig. 5,

- Fig. T is a side v1ew, partly in sectlon, of the
transfer assembly and its related parts vsed Ior the

seaming apparatus shown in Fig. 3, -

Fig. 8 is a side view, partly in,sectien,"of'the

-seamlng machine- and its related parts used for the seamlng -

apparatus ShOWH.ln,“lg. 3,

Fig. 9A throﬁghr9D,are perspectiVe”viewS for,ehowing

| the sequential operational steps ofrtﬁefseaming method~in"

accordance with the present invention,

Tig. 9E is a plan view of the panty section of the
panty-hoserproduced in’aceoi&ence‘With}the'seaming method

in accordance with the present invention,



Figs, 10 and 11 are top and side views of a modified

embodiment of the transier assembly shown in Fig. 7, and

Figs. 12 and 13 are plan and side views of the heat

cut assembly used for the seaming assembly shown in Fig. 3.

DESCRIPTION OF THE PREFERRED EMBODINENT-

One typical exmanle of the nrocess for producing a
gored panty-hose will hereinafter exwnlained briefly in
reference to Tigs. 1 and 2. The process includes dual-

staged seaming operations. A pair of cylindrical stocking

materials 1 and 2, each closed at thé toe end, of same size.

are superposection in the section forming the pénty section
6 and the thigh section is sliced. Next, the first

seaming operation is applied to the suwverposed stocking
materials in order to obtain an incomplete panty-hose Ta
such as Shown in Fig. 1. The front and rear side sliced
fringes 3 and 4 are seamed together along seam lines 3a and
4a wailst leaving a sliced fringe 5 in the inside thigh
section unseamed. The incomplete nanty-hose thus includes

an unsegmed opening 5a in the inside thigh section.
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This sort of so-called skip seaming operation can .
easily be carried out on a known line'close‘Such as the one

disclosed inrJapanese Patent 880,791.

7 In thé second stageiséamingrbpefation,’a goréfpieée lO,V'
is fitted to the ébove—descfibed'unseamearopénihg S5a in:the ,
incomplete panty-hosér7a, and the’éliced fringe_Brih,thegrr
inside'-thigh section and "thejfringe of the gore jaieée'lb

are seéhed,together,alongza seaming:line_B in drderrt517 

form a complete gored panty—hose'such aé shown:iniFig;,Z;:

One embodiment of the seaming apparatus in accordance

with the present invention is shown in Figs. 3 and 4s

An operationﬁtable'lOZ is méuhted'étopna pédeétél;
casing 101 and both are made up of semi-— 01rcular sectloﬁs
and 1ntecral square sectlons.' An up”ardly extendlng vertlcal
shaft 103 is rotat@bly arranged about the center of the
seml—clrcular section of the ooeratlon table 102 and a
carrier disc 104 is horlzontally mounted atop the main =
shaft 103. As shovm in Fig. 3,'fqur sets of Qawnyardly;;'
extending suction assémblieéVZOl aié dispdsédito'thé,cérriefr
disc 104 at eaual intervals:glong its'perifhéfy.':Thé' B

nunber of thersuCtioh assembiiesrZOljisﬂunliﬁiﬁté& tdrfour"

B -
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sets and can be chosen as desired in accordance with
requirement in vractice. The suction assemblies 201
revolve, together with the carried disc 134, about the axis
of the main shaft 103 in the counterclockwise direction in
the illustration in order. to travel from the first to

fourtvh operation stations I to IV provided'on the operation

table 102,

In the first Station I, an incomplete panty-hose Ta
having an inside thigh opening 5a (see Fig. 1) is manually
attached to one suction,aséembly 201 in that station. The
leg sections are pneumatically sucked into the suction tube
203 while the sliced fringe 5 is foidei over the outer
surface of the lower end of the suction tube 203. Then
the pneumatic suction acting on the suction assembly 201
isrintercepted by suitable manual switchfng. As later
described in more detail, hooks arranged in the suction
tube 203 hold the sucked incomplete panty—hose within the
suction tube 203 even after the pneumatic suction is

provisionally cancelled.

In the second station I, a gore piece 10 cut into a
prescribed shape is passed t0 a gore piece transfer

assembly 401 by a gore piece feeder assembly 301.
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Concurrently wifh this transfer of the‘goreqﬁiece'ld,'rr
adequate number of cuts’ are formed in the sectlon of the _77
sliced fringe 5 foléed over the outer surface of'uhe lower
end of the suction tube 203 by a heat'cutrassembly 501.i1 The )
transfer assembly 401 fits, b& its ewhlrotatlon;'the gofel
piece 10 to the correct pos1t10n on the 1ncomplete panty—,e
hose Ta held by the suction assembly 201 and the sllced
fringe 5 is returned to the horlzontal state by, €. g.'l
appllcatlon of pneumatlc blow, 1n order torbe superlmnosed?
upon the frlnge of the gore Dlece lO al eady placed 1n :

‘position on the second station IL

In the thlrd staulon T, the su0u10n,assembly 201
revolves together w1bh the 1ncomplete panty-hose 7a and
the gore plece 10 so that a sew1ng machlne 60l seams the
sliced fringe 5 of the 1ncomnlete panyy—hose 7a w1th the
fringe of thelgore pleee 10 in order to obtain a complete

panty-hose 7.

In the fourth'station IV,,the complete'panty—hose'7
is removed off the suctiontassembly 201 to berdiechargea

outside the system by a'removing assembly TOl.

- 1077_
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Detailed cohstructions of the above~described wvarious

assenblies are as follows.

(1) The carrier disc 104.

As shown in Figs. 3 and 5, the main shaft 103 is
rotatably,eafried, via thrust bearings 106 and 107, by a
cylindrical stand 105 fixed atop the operation table 102,
The mein shaft 103 is cylindrical ih shape and its lower
end is connected to ah adequafe suction source (not shovm)

by a suction pipe 103. ihe'pneumatic suction is controlled

by ordinary manual switching operation.

A drive motor 109 accompanying a known reduction gear
mechanisam is arranged under the operation table 102 and its
output shaft>carried a drive pulley 110a which is operation-
ally coupled, via a drive belb 111, o a driven pulley 110b
mnounted to fhe main shaft 103, 3By properly contréllingrthe
operztvion of fhe drive motor 109, the main shaft 103 and the

carrier disc 104 are driven Ffor intermittent rotation, each

‘movement covering 90 degrees center angle.

A4S a substitute for the above—described arrsngement

-

- 11 -
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Zfer the intermittent'rotation,'any known—drive'medhaﬁiem'
such as a geneva index unit 1s usable for the present

1nvenu10n. Further, a known,tlmer or the llke 1s usable

' for control of the drive motor 109. R

(2) The suction assembly 201.

As shown in.FigSL 3 ana:5, each suction'assémbly’ZOl,

~includes a vertical suctlon tube 203 whlch 1s rotatably

carried at its top bJ a boss 104a on the carrler dlsc 104
by means of thrust bearlngs 202 The suctwon tube 203" 1si:

open at both longluudlnal ends and a sklrt-shaped bottom

'flange 205 is flyedly 1nserted over 1ts bottom end At a

level near the top end a gear 204 is flxedly 1nserted

over the suctlon.tube 203- for engagemenﬁ w1th the 1ater ,

 described suction tube drlver assemblyr50,,,_f

At least one hook 206 is. flked at 1ts lower end to ther

inside wall of the suctlon tube 203, whlch is made of a

flexible material such as a synthetlc re51na: The ‘hook 206

blocks falling of the 1ncomn1eﬁe panty—hose Ta out81de the
suction tube 203 when.the Dneumatlc suctlon.ls 1ntercepted
at the first statlon I. Preferably, three or more hooks

206 are arranged in the suctlon uube 203 ror rellable holdlng

] ',-',12,7— N
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of the iﬁcdmplete penty-hose Ta within the suction ftube 203.

. A,covér disc 120 is arranged on the carrier disc 104
whilst being rotatably inserted overrthe top end of the main
shaft 203 via a thrust bearing 121. The diameter of ther |
cover disc 120 is almost equal to that of the carrier disc
104, As later described in more detail, the cover disc 120
is coupled to the pedestal'casing 101 by means ofrthe
removing assembly 701 and, conséquently, held stationarily

desvite the rotation of the main shaft 103.

AS showﬁ in Fig. 6, circular holes 122 and 123 are
formed through the cover disc 120 at positions corresponding
to the first and fourth stations I and IV. The positions
of these holes 122 and 123 are selected so that they correct-
1ly meet the top opening of a suction tube 203 when the

latter is in these stations I and IV.

A perforated block disc 124 is arranged in The
circular hole 122 in the first station I in an arrangement
flusﬂ.with the bottom face of the cover disc 120. The
circular hole 122 is conneéted to the top ovening of the

main shaft 103 by means of a curved pipe 126. Thus,

-13 -
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pneunatic suction acts onrthe'svctibn.ﬁubeVZOB via the
cyllndrlcal main sha:t 103, the curved olpe 126 and the o

per¢orated block dlsc 124.

-~ {3) The suction tuﬁeldriver'aSSémbiy 50{; ’

As shwon in Fig’s.*3 and 5,'a arive'motor;53 is;fixéd;
by meahs of a bracket 51 to- tne cover dlsc 120 at a-
position corresnomdlrﬁ to the. thnrd staulon.BI. A gear 55
- fixed to’1ts oubput shaft lsengageabLgxnth the;gear 2047
on the suction tube 203 when the lattér is7a£1ﬁhb third |
staﬁi¢n I. As the drive motor 53 is'ac%ivéféa;;the sﬁction

“+tube 203 starts to rotate about its owm axis.

(4) The gore plece feeaer assembly 301 a.d the gore
piece transfer assembly 401, |
The detailed constructions of'the'aséemﬁlfés are

shwon in Pigs. 3, 4 and 7.

in the second stétior I, a gore niécéilO”cﬁtfiﬁto'a
prescribed shape is fed by the feeder cssembly'301 o the

transfer assembly 401 w41ch in turn ths uhe gore pleoe lO

14—
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to the correct position on the incomplete panty-hose Ta
held by the suetion aséembly 201 so that the sliced fringe 5
and the fringe of the gore piece are superimposed in a

horizontal state.

As shown in Figs. 3 and 4, the feeder assembly 301
includes-a:feed reel 303 of the gore piece band which is
conveyed towards the transfer assembly 401 by means of feed

rollers 306 and 307 via guideiand dancerrollers 304 and 305,

A supporting stend 310 is arranged on the square
section of the operation table 102 =nd bears a drive motsor
311 which is onerationally coupled to the reel 303 and the
rollers 304, 306 and 307 by means of~ordin§ry pulleys and a
drive belt. Unon each intemittent rotetion of the drive
motor 311, the gore piece band is delivered from the reel
303 by alength corresponding to one gore piece 10. A peir
of vertically shiftable cutteis 312 and 313 are afranged
at a position between the rollers 396 and 337 in order to
cut out the Sidefringes of the gore piece band in a
triangular shape during the dwell of the intermittent
delivery of the band. Concurrently with this procedure,
~a cutter 314 arranged on the stand 310 in front of the

Teed roller 307 shifts downwards and form a straight cut

-
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in the center of the band in order- to form of vore plece lO

of a preserlbed shape, e. g. a dlamond shape.."

" The constructlon of the gore plece traﬁsfer assembly
401 vill herelnafter be exnlalned 1n,more detall in reference
to Figs. 4, 7 and 9C. A cyllndrlcal bracket 403 is flaed
to a nrescrlbed p031u10n.on the operatlon tabTe 102 and

rotatably caries a drum assembly 404,

The drum assembly 404 includes 2 bgélinafieel suppéﬁ“
shaft 405 having a loﬁer section Tota%abiy iﬁee;ted into ihe'
“brecket 403, and a nair of hollow sunjomt arms 406
extendinﬂ horizontally and in opp051te alreCulons'from %hé'
support shaft 405 at a. level above the ooeratlonrtable 102
Eech support arm 406 carries at 1ts outer end a cyllndrlcal
,uDV1ght shaft 407 hav1rg a top flanbe; ,A horlzonual seml—
circular plate 408 1s located on the ton flanoe of each
' upright shaft 407. ”he nalr of sem1 01rcu1ar plates e08
faces each other alon$ thelrrstrlgh edges whllstrle¢v1nb"

‘a slight gap. Iz ch sen1—91”cular Ulate 408 is pvovmde& wlth

MLIerons ouctlon.hole°'408ar_ormea uheretbfough

An immer cylwnae" wll of a douole drum 410 is 1nsevted

'—16'-,‘
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over each upright shaft 407 and a compression spring 414
is imposed betweeﬁ the botton wail.of its outer cylinder
412 2nd the lower Face of the associated semi-circular
plate 408 whilst coaxiszlly surroundingrthe upright shaft
407. That is, the double drum 410 is elastically pressed

towards the associazted support arm 406, A flange 413 is

" formed atop the outer cylinder 412 and fixedly carries the

assiciated seme-circular plate 408.

In the second stetion, a pneumatic cylinder 415 is
fixed to the lower face of the overation table 102 and its
piston rod 415a- extends upvards slidably through the
operation table 102 in order to Fface the lower face of the
double drum 410. Consecuently, as the niston rod 415a is
driven for uvupvard movement by the pneuvnatic cylinder 415,
the douvble drum 410 is forced to move upwards over a
prescribed distance whilst overcoming renulsion of the
comwression sw»ing 414. The Iifted »osition of the double

grum 410 is shovm vith chain lines in Fig. 7.

Relationship in vosition between the pair of double
drums 410 in the second station T is showm in Fig. 7. That
is, Tthe right side double érum 410 faces the .downstream

terninal of the gore piece feeder assenbly 301 in order
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to reeelve 2 gorernlece on’ 1tsrsem1-01rcula* vlate ¢f6m
the feeder assembly. r”he 1eft 51ae dovble drum 1n the
second statlon.ﬂils located in ax1al a110n~enm w1th the RE
suction tube 203 of the " suctlon assembly 201 1n.that
, station., In thls state, a sllght rep 15 left betmeen the

se11—01rcu1ar nlate 408 and the lover end of the bottom

flange 205 on the suctlon.tube 203.;

- At a level below tne cyllqdrlcal bracket 403, a pulley

402 is leeuly 1nseTuea over the suano”t sha 405 and Oﬂe—fjﬂ,
re onally coupled to a nulleJ 421 on uhe naln shaft 103 |
r(see ﬁlg._3) by means'o;'a“drlve be“t3492"rﬁs the maln

shaft 103 is arlveq for ‘rot tlon.bJ T e 71ve m0uor 109,7
the drum assemle 404 ﬂlua uhe QObble aru“s e!O rotuteo
- about the axis of the suvport sna hay 1” a cﬂrectlon |
shown by an arrowrln,Eig 4, 1 e. counterelocﬁvwse. The,'
ratio in diameter between the wo pulleys 4207—and~*42,1; is
designed 1z 2 so'th; 'ube drum c~sserzoly 404 conaletes a lJO
degrees rotetlon upon 90 deﬂrees'rozauxon'of the;maln_”:

shefs 103.'

Asithé'main h ft 133 othueﬁ over 53 ce ees, eébﬁ
suction assenbly ;Dl'trﬁvels lrom & £tzti to 2n’ uaaacent

stetion and the pair of double arum; le c,t’x:emtm’ce in

- 18 -
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poéition in order to fest in the new positions. During the
dwell, a gore piece 10 is passed to the right side double drum
410 by the feeder assembly 301 whereas the left side double

drum 410 assigns a gore piece to the suction assembly 201

in second station IT.

The lower end of the support shaft 405 is coupled in air-
tight to -a connection pipe 425 which is in turn counnected to
the suction pipe 8 (see Fig., 5) via a valve 426. The valve
426 takes the form of a normally closed valve which is
made open only when fhe drum assembly 404 performs the 180
degrees rotation. This bpeningrof the valve 426 allows

plication of pneumatic suction to the gore piece 10 on
the assoqiated semi—circular plate 408 via the connection pipe
425, the support arm 405, the support arm 407, a slit 407&
in the upright-shaft 407, the double drum 410 and the suction
holes 408a of the semi—circulér plate 408, thereby effectively
blocking accidental falling of the gore piece during movement

-~

of the associated drum assembly 404.

As shown in Fig. 3, a flat guide plate 423 extends bet-
ween the second and third‘stations IIrand II1I slong the
travelling path of the suction assemblies 201, The top face

of this guide plate 423 is flush with those of the semi-

- 19 -
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circular plate 408 in the 1ift*é&' position (éée Fig. T) and

the sewing table in the thlrd statlon III. As the suctioﬁ
assembly 201 travels from the second to the thlrd statlon

with the gore plece 10 passed by The feeder assembly 401,

the gore niece 10 311des on and along the gulde plate 423.,,I;
ThereIore, the top face ox the ﬁulde nlate 423 should pre-'
ferably as smooth as poss1ble., When necessary, any smoothlng
finish may be apnlled to its top face,rrrﬁ' '

(5) Heat cut assemblyiSOI.'

Goncurrenuly with transIer of the sore plece at the
second station: II, cuts are Iorned in uhe sllced fringe 5
folaed over the suctlon tube Dottom flange 205 byfheat cut.
In zdvance ﬁo the;subéqueny seamlng on the sev:Lnb machlne
601; the sliced fringé 5”has to be feturned to the horlzontal
state by means of, for examnle, air blow in order to be suner~i
imposed on the Irlnbe of the gore plece lO locqted on. the
sewing table. Presenge of the above—desqubedicuts enaoles a
easy end successfuI faitehing'of'fhe;éliéed'fringéVB. It is
not alvay necessary ﬁo'complete-fhis fIétténing;in the third
stetion III. AfterIthe heat cut is EOmpIeté, the pﬁeumafic
flattening may be cerried but in‘therseéon&rstétithllfalso.,
it is oﬁly required thatIthejsliQed:fringe SIShOuld be hori-
zomtaily'superimPosed upon the'ffingéIofithe}gége'ﬁieée’in

advance t5 the seaming cperatibn at the third station IIT. - o

- 20 -
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The heat cut assembly 501 will now be explained in nore

detail whilst referring to Figs. 3, 4, 12 and 13,

At a position facing the second station'II, a bracket
503 is fixed to the operation table 102 and carries a pneu-
matic cylinder 505. A rack 507 is fixed at its one longitudi-
nal end to the oﬁter end a piston rod 505a of the cylinder 505.
An 2rm 509 is fixed to the other end of the rack 507 and carries
an electric heat cutter 511l. The rack 507 is in engagement
with a pinion 513 which in turn engeges with a gear 519 on
the opposite side of the rack 507. An arm 515 éxtends'from
tThe pinion 513 in a direction substantially normal to fhe
longitudinal direction of the réck 507. Iikewise, an arm 521
extends from the gear 519 in alignment with‘the arm 515. The

arms 515 and 521 carry electric heat cutters 5l7vand 523 at

their free ends.

The arms and the cutters assume the inoperative position
shown with solid lines in Figs. 12 and 13 when the pneumatic
cylinder 505 is inoperztive. As the cylinder 505 operates,
the pisfton rod 505a projects and the heat cutter'511 with the
arm 509 moves towards the suction assembly 201 in the second
station II and arrives at the operative position shown with
chain lines. Cbncurrently, arms 515 end 521 sewing towards
the suction assembly 201 with their heat cutters 517 and 523

in order to arrive at the operative vositions shown with

- 21 =
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chain.linesralsd;' At the epefafive positione, thegheat:cutterer
511, 517 and 523 touch the sliced fringe 5 on the eacfienrﬁﬁﬁe B
bottom flange 205 in order:toaform'euﬁérat'abeﬁt7126}degreeéfﬁs
intervals. As the plston rod 505a receds 1nto uhe pneumatlc
cyllnder 505, arms and hea$ cutuers all resume the 1noperat1ve
positions. The number of the heat cutters, i. e. the number |
of cuts formed in the sllced frlnge, 1s not llmlte& to three; 
Honever, in con51derat10n,ox 51mn11c1ty in constructlon and
easiness in Tlattening oneratlon, 1t 1s advantageous to uoe

three sets of heat cutters.

(6) A sliced fringe direction adjuster assembly 800.

As described already, the transfer assembly 401 recelves'
a gore plece from the feeder assembly 1n.order £0 trans;er 1t
Vto the suction assembly ZQl,located at seconarstatlon.ll so:fi
that the sliced fringe 5 of the incomplete panty-hose Ta is
superimposed upon the*ffinge of the gore wmiece 10. For Qorrecf
seaming on the sewing'machipe 601 fhefseamiﬁgiline eﬁatﬁe
gore piece 10 should meet tha t on the éiiced'frihﬁeiS'With—
‘out any bias, Inrgener =1 on a gore ?1ece lO made of cotton B
or the like, its,stretch is larger ;n the warp,dlrectlon thanﬁa'
in the weftrdireCtioh.7'5herefore, if'is:advanﬁaeedasrthat}the ;'
viarp dlrectlon on the gore plece lO should meet thet of the |

iseamlnu line on the sllced Lrlnbe 5.

- 22 -
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Phis adjustment is carried out by the direction adjuster

A bracket 801 is mounted to the top end of the cylindrical
stand 105 carries a drive motor 802 which is driven fof rota-
tion by an electric signal from a later described photoelectric
sensor 804. A roller 803 is-fixed to the output shaft of the
drive motor 802 in pressure contact with the outer wall 205a
of the bottom flange 205 on the suction assembly 201 located
at the second station II. As the roller 803 rotates in the
direction of an arrow "c%", the flange 205 rotate in the direc-—
tion of an opposite arrow "d" in Fig. 10 duerto the above-

described pressure contacte.

The photoeléctric sensor 804 is arranged at a proper
position on a straight horigontal line vpassing through the
center axis of the suction assembly 201 located in the second
station II. The sensor 804 detects presence of the sliced
fringe 5 and the seam lines 3a and 4a on the incomplete panty-

hose Ta held on the suction assembly 205 in the second station

1.

As the sensor 804 detects presence of the sliced fringe 5,

its electric detection signal drives the motor 802 for rotation.

- 23 =
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The motor 802 ceases its—rotation,*howevergies {he,seﬁ50rr

804 detects presence of - the seam lines 3a and 4a. Ih'other .
words, the sensor 804 detects presence of the 511ced le ge )
5 when the seam lines 3a and 4a are offithe stra;ght llne;Xf{
and the motor 802 is dfiven,forrrotetion. As a conseqguence,
the roller 803 rotafes in the direcfion ﬁcﬁleﬁdrfherflange ”
205 in the direction "d". As ﬁhe seam lines 3a and 4a meet
the streight line X, the sensor 804 aetec{cs this end the )
“motor. 802 ceases its rotation. 'When'ﬁhefseeﬁ"iinéé 3a aﬁd:

4a are on the stralght llne X from the beglnnlng, the motor
802 does not rotate at all. In either case, the seam lines .
3a and 4a are reglstered at the stralchﬁ line X by the

sensor 804 before the sliced frl ge 5 and the frlnge of ther

gore piece 10 are superimposed.

(7) The sewing machine 601.

The sewing machine 601 is e anoed in the thlrd statlon I
IIT in or&er t0 seam the sllced fringe 5 of the 1ncomplete
panty-hose Ta held by the suctlon assembly 201 w1th ‘the frlnge

of the gore piece 10. The conSuructlon is hown.ln Plg.78.

At the moment the suction assemblyréOl ﬁith fhe ihr— T
complete panty—hose 7a and the gore plece lO arrlves at the

third station IIT after its travel along the gulde plate 423,

- 24 -
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Vhe goic pieée 1u is in the horizonﬁal state vut the éliced
frirge 5 is fcolied over the suction tube bottom flange 205,
Prior to starting of the seaming operétion, the sliced
fringe 5 needs to be returned to the horigontal staté'for
smug superimposition with the fringe of the gore piece 10,

This flattening is carried out on the sewing table 603,

One example of such flattening is carried out by an air
ejection nogzle 604 arranged new the sewing machine 601 with
its ejection mouth closely facing the outef wall of the suc-
tion tube bottom flange 205, Air blow by the nozzle 604
flattens the sliced fringe 5 on the gore piece 10. .

Another example of such flattening is carried out by
an air suction nozzle 605 located at an upstream position of
a sewing neeedle 60la on the sewing machine 601l. Air suction
bj the nozzle 605 flattens the sliced fringe 5 on the gore
piece 10, |

These air nozzles 604 and 605 may be used in combina-

tion.

It is also feasible to arrange these air nozzles 604

- 25 -
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and 605 at the second station II in order to nractlce the
flattem.nb of the sllced frlnge gust after transfer of the,‘
gore piece 10 to the suctlon assembly 201 In thls case, '
however, there is a llk61lh00d that the once flattened

sliced frlnge 5 nay 1oose ;tsrcorrectly superlmppsed state 
due to any unex@eéted shock~to'be causéd'dﬁring ifs frav;l 7
to the thlrd station III w1th the suctlon assembly 201. In ,J
order to av01d such a trouble, it is raiher advanuageous td |
carry out the Ilatte 1ng of rhe;ollqed frlnbe,5 at the thlrd :

stau;on IIl.

(8) The removing assembly 701. -

The complete pamty-hose 7 formed at thé'thirdisfétioﬁ TIT
is removed OIf the dqulon assembly 201 at the LOHTUh sbatlon .

IV in order to be dlscharged ou351de the system.
The rémoving,assembly‘701 isZSh0wn;in'&etail in Fig. 3.

Ong end ofa.delivery pipe?OBiscouplédtothecircular
hole 123 (see Fig;'6) in the cover disc 120. The other,§hd |
of the delivery pipe 703 is’providea wi%h a‘délivery'mouth
7704. A pair of vertloa]ly snaced brackets 705 are dlspose&

to the cover dlsc 120 ana the oneratlon.table 102 1n ax1al

-
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sl znmart, fespectiyely, in order to hold a suétion pipe 706
vertically. This connectién holds the cover disc 120 in-
movable with respect to the main shaft 103 which rotates
intermittenlly.' The upstream,end of this suction pipe 706
is coupled to the suction tube 108 with the downstream end

to the delivery mouth T04.

Thus, pneumatic suction acts on the complete panty-
hose 7 within the suction tube 201 via the suction pipes 108
and 706, the delivery mouth 704, the delivery pipe 703 and the
circular hole 123, As a consequence the complete panty-hose 7
is discharged outside the system via the circular holé7123,

the delivery pipe 703 and the delivery mouth 704.

Operation of the automatic seaming apparatus in accor-
-dance with the present invention and equipped with the above-
described assemblies is as hereinafter described, reference

being made to Figs. 9A through 9E.

In the first station I; prneunatic suction acts on a
suction assembly 201 by manual switching so that; as shown in
Fig. 9A, the leg sections of an incomplete panty-hose Ta are
sucked into the suction tube 203 and the inside thigh sliced
fringe 5 is mamally folded over the bottom flange 205, Even

after the pneumatic suction is intercepted, the incomplete
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paﬁty-nése 7a is held 011 the sucti’on:asser&bly 201 byffhe'*’
"hooks 206 (see Fig.ré) The suctlon assembly 201 then travels

rtbuards the second Suatlon I1 whilst carrylng the 1ncomplete

paniy-hose 72 as shovm in Flg° 9B.

In the second ststion 11, the feederrasseﬁbly 301 pasSesr
a sheet of gore piecerlorcuf into a:prescribed:shape'onto,one
Vdoubie drum’410 of the transfer assembly 401, Thereaftef,,'
the valve 426 is rendered open in order to suck the- gore plece
to the $op face of thelass001 ated sem1—01rcular plate 408 In
syncronism with the'traVel,of the,suctlon assemb}y,201,to thei )
seoondrstation.II;oﬁheﬂdoubie drum 410 revo}fes'aboutrthe axis -
of the suppo”*rohaft 405 over 180 degrees'and'isiregisteredi'
~at a position below and 1n.ax1al allgmment w1th the suotlon

assenbly 201 arrived at - the second statlon II.

Further,;by'operétioh of the directioﬁ:adjuster assemﬁly '
800 the angular p031t10n of the sllced frlnge 5 on the bottom
7 flange 205 is adausted w1th respect to the gore plece 10

At tQ1s moment the valve 426 is closed in order to'7 
cancel the pneumatic suction Worklng on.the gore plece lO on
the semi-circular plate 408 and the pneumatlc cylinder 415

starts to 1lif} the double drum 410, thereby placing the gore

,'.-728 i
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piece 10.on the semi-circular place 408 into pressure contact

with the bottom Qf the sliced fringe 5 on the flange 205 as

showvn in Pig. 9C.

Concurrently with this procedure, the heat cut assembly

501 forms cuts in the sliced'fringe 5.

As these operations are complete, the suction assembly 7
201 with the incbmplete*panty—hose Ta travels towards the third
station III. The gore piece 10 on the semi-circular plate 408
in the 1ifted position slidés towards the sewing table 603

along the guide plate 423 due to the above—described pressure

contact.

In the third station ITIT, the sliced fringe 5 is ‘turned
back to the horizontal state by operation of the air ejection'
nozzle 604 and/or the air suction nozzle 605 in order to be
superimposed on the fringe of the gore piece 10. At this
moment; the suction tube driver assembly 50 operates to rotate
the suqtion,tube 203 with the incomplete panty-hose 7a and
the go?e piece 10 over 360 degrees so that the sewing machine
601 seams the sliced ffinge 5 together with the fringe of the
gore piecérlo. This procedure is shown in Fig. 9D. Con-

currently with this seaming, the surplus sections of the sliced

-
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fringe 5 and the gore piece 10 are cut off and a complete
panty-hose'7 such as shown in Fig.,9E is obtained which-

includes an almost round gore‘iOa seamedrtorits,thigh 7

'section along the seam line 8.

As the seaming is complete, the suctién'assémbly‘ZOIVV'
travels towards the fourth station.IV,whilstrcarryingrthe77
complete pé%ty—hose 7iinside. The femovingfaSSembiyr70l
thereupon operates to remove thé,éanty—hdse 7 off the'suction

‘assembly 201 andrdiSChargéroutSide the system.

In accordance with the present inveﬁfibn almostjall ope-
rations are carried out quife automatibalyy expect for the
initizl manual atﬁachiﬁent'of the incompleté'ﬁénty—hose to
fhe suction assembly in the first svation. This'nafurally
results in remarkable saving in 1abour; highrproduction effici-

ency and low production cost.

Operations done by the avtomatic assemblies assures pro-

duction of panty-hoses of uniform guality and shape.

Che limited application of pneumatic suction only in the
first station for holding ofrtherincomplete,panﬁyéhosérresults

-
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in reduced power consumption and simple piping for the

pneumatic systema

As the suction assemblies travel along a circular endless
path, the apparatus is very compact in construction and less

space is necessary for its installation.
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CLAINS

jr 1. VAnrautomatic seaming method for a gored paninhOSe

comprising

holding an inpbmplete oaﬁty—hose on a suctwon assembly
by provisidnal applicatién of pneumatlc suctlon w1th the

sliced fringe defining its 1n51de thigh openlng,belngfegposed

outside,

feedlng,rln a homzonta1 state, a gore ﬁieée of a
prescribed pattern in position to salﬁ 1n51de znlgh openlng

of said incomplete Danuy—hose,,

forming at least one longitudinal cut in said slidedr

fringe of said incomplete panty-hose,

flattenlng sald sllced fring e injo*superimposition with -

the fringe of Sald'UOfe plece,

Seaming said'frinbe of Said gore piece with said sliced
frlnge of saad incomplete panuJ-hose in order to Iorm a -

comnlete panty—hose,.
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removing said complete panty-hose off said suction
assembly by means of pneumatic suction, and
repeatihg said listed operations in the described
sequence.

2. Automatic seaming method as claimed in claim 1 in which

said at least one cut is formed by means of heat cutting. -

-2 - (Continued)
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3. Autdmatic seaming’method as claimed in ciaimrlior'2 in

which

said listed operations'afe compleﬁéd'aérsaid’suétion,”
assembly circulatesralong a pfescribed endless:circuléting

path.

4, Autbmatic seaming method as_cigimédﬁinidlaim l'in Which
said flattening of said sliced fringe is carried out by

means of pneumatic blow. '

5. Automatic seaming method as claimed in_claim 1rin,which
said flattening of said siiced fringe,iSECarriedfqut'byr

means of pneuméfic suction. ' n '

6. Automatic seaming method as claimed in claim'iror,z

further comprising '
Eetecting,_in advance to said seaming, by ;hoto%eléctric

manner whether or not seam lines on either sides of said

sliced fringe of said incomplete vanty-hose are in correct
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positions, and

registering said seam lines at said correct positions

when they are off said correct positions,

Te Automatic seaming method as claimed in claim 1, 2 or 6

in which

said sequential operations are carried out at four
different stations arranged zround a fixed centér at subs-

tantially ecueal intervals, and

said suction assenbly travels with said incomplete
panty-hose from the first to third station and with said
complete panty-hose from the third to fourth station, both

in intermittent fashion having a dwell at each station.

8. Avtomatic seaming method as cleimed in claim 7 in which

said holding of said incomplete panty-hose is performed

at said first station,

said feeding of said gore piece is performed at said

second station,



oneesy

said seaming oS perfor¢edjat;séidii@ifd §ﬁétiCn;,ami

"saidrremOVingiisfpérformed'ét5s§iaifbuitﬁ?é%atibh;

9.  Automatic seaming method as claimed in claim 8 in.

'jWhich 

Sald llSued oneratlons are Der¢ormed substanulally

concurrently at dlfferent statlons w1uh1n.a conmon dvell
comprising R - Tl L

'a horlzontal operatlon table h v1ﬁg at least four

e 'separate operatlon staﬁlons arranoed along a. glven,01rcula—"'

”tlng path of travel at substanulally ecua? 1ntervals,'55

at least four'suctlon.assembllesarranged.wver sald

operatlon table, and each adapted for holdlng an . 1ncomplete L,j

| panuy-hose, each 1nclud1ng a vertlcal suctlon tube nrov1ded ;L"L

"w1th a bottom flange and at least one 1nner hook, . f

means for concurrently dr1v1ng sald four suctlon )

assembllesfbr travel from statlon uo statlon along sala nath ;
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of travel in an intermittent fashion with dwells so that
each said suction assembly rests ét any station during said

dwvells,

a gore'piece feeder assembly arranged facing a second
station and adapted for sequentially feeding gore pieces of
a prescribed pattern, one at a time, in an intermittent

fashion,

a gore piece transfer assembly interposed between said

- second station and said feeder assembly and adapted for

transferring, in a horizontal state, each said gore piece fed
by seid feeder assembly to each said suction assembly located

at said second station during each said dwell,

2 heat cut assembly arranged facing said second station
and zdapted for Fforming at least one longitudinal cut in the
sliced fringe of each said incomplete panty-hose held by

said suction assembly,

means for flattening said sliced fringe of said incom-
plete panty-hose into a superimposed state with the fringe

of szid gore piece,

a flat guide plate extending betweeh said second and

a third station and flush with the bottom face of said gore
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piece superimposed with said fringe of said gore piece, - -

a suctlon.tube drlver assembly arranged 1n sald thlrd
'staylon and adapted for dr1v1ng sald suCulon.tube of said
suctlon assembly in sald thlrd sﬁatlon for a 360 degrees E

,rOuatlon,

a sewing. machlne errenged 1n sala thlrd etatlon,7iJe{
prov1ded w1th a sew:mo table flush w1th sald gulde nlate, and
,Vadapted for seamlng sala two sunerlmposed frlnges toaether
"Vdurlng sald 360 degrees rotatlon.ln oraer to form a "ompleﬁed -

gored nahty—hose durlnO each saldrdwell, B iif

a removing assembly arranged facing a fourth stebion
~and adapted for removing,'by means of'?neumetie'suctiwn,f
sgid complete gored Danty—hose off sawd svctlon assemh‘y

located at- sald fourth statlon, and

a Dneumatlc suctlon.source connected to sald uranslur
assembly, remOV1ng assembly and each sala suctlon assemb;r-i”

located at sald fWTSu Suatlon.r

11, Automatlc seamlng apparatus as clalned 1n clalm lO 1n/

ch s .
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said operation table takes the form of a round table

hgving seid circulating path of ftravel along its periphery,

said driving means includes a vertical cylindrical main
shaft which is axially rotatable in an intermittent fashion
such thet each rotation covers 90 degrees, and a horigontal

carrier disc mounted atop said main shaft, and

‘said four suction assemblies are disposed to the bottom

of said disc 2t equal intervals along its periphery.
12. Auvtvometic seaming epparatus as claimed in elaim 10 in
which

the interior of each said suction assembly is connected

0 the suction terminal of said suction source via a

manually shiftable valve and said main shaft.
13. Automatic seaming appzratus as claimed in claim 10 in
which said gore piece feeder assembly includes

o Teed reel of a gore viece material band,

means for delivering said gore piece band from said
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feed reel in anrinterﬁittehtrfashiqn,overia ;éngth o

corresponding to each said gore piece at a time;

a palr of cutters arranged downstreamly of sald feed
reel and adanted for dellnlatlng each dellvered sectlon of

said gore plece band, and

;aaeutter arranged &ewnsfreamlj of said pair ef:eutters
and adapted for cuttlng EaCh sald aellvered sectlon 1nto i

each sald gore plece.,;'r

,14. nutomatlc seamlng apparatus as clalmed in Clalm 10 1n

Wthh sald gore plece transfer assenbly 1pcludes

a vertlcal, cyllndrlcal, center supnort snaft axmally
rotatable 1n an 1nuerm1tted fashlon such,that eacn rotatlon )

cover= 180 degrees,;

'a pair of double drums held by said‘éﬁﬁpbft'shaftfafe ;i o
opp031te diemetric n051tlons, the 1nter10r of each sald .
;double drum belng connected to the suctlon.termlnal of sald

suctlon source via sald support shaft,'

a perforaﬁed7semi—eirculaf piate eldsihg:theiteélr

openlng of each sald &ouole drum and hav14g a ﬁo“ facer
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flush with‘that of said guide plate,

means for elastically pushing said drum downwards, -and

means for thrusting up said drum against the pressure
by said elastic pushing means to an extent such that a gore
piece piaced on said semi-circular plated, is placed in
Pressure QQntaét with said sliced'fringe of said incomplete

panty-hose held by said suction assembly.

15. Aubtomatic seaming apparatus as claimed in claim 10 in

which szid heat cuit assembly includes
at least one heat cutter,

‘at least one movable arm holding, at its free end, said

hezt cutter; and

means for driving said arm for movement between
operative and in operative positions so that said heat cutter
contacts, in said operative vosition, said sliced Ifringe of

said incomnlete panty-hose held by said suction assembly.

16. Auvtomatic seaming apparatus as claimed in clesim 10 in

which sald flatterning means includes

-
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"~ at lezst one of an air'ejection noZzle and,an}aif,;
"suction nozzle c:lcsel;,r‘:ﬁ‘ac:i.n?T sald slwced frlnge of sald

incomplete ,anty—hosb located at uald bhlrd sectlun.
17. ;Autdmatiérseaming apparatﬁsfas c1aiméifih7Claimﬁlprinii}q
ﬁhiéh said suction tube driven'aséemﬁly;inéiudeslff:

a gear I1X6dlj 1nseftea over- sald suctwon tube of each: f3

sald suctlon assenbly, and

a Grive motor arrang ed in said t41“d Suatlon and
provided, oﬁritsrbutpuﬁrshaft :1th e gear 1n enrasenentrv

with said gear on said suction,ugbe.

18. 3Automatic,seaming,apparatuéias'calimed'in:dlaim;lo'?

further con nrlslng

‘means arrangea fac1ng said second snatlon and Ior deuec—
tlng, in nhoroeleCurlc mannef, zhether or'not aﬂ llnes on'
'elther'Slaes of sala s1lced frlqce of sald 1Dcon01 ﬁ-nty—'
hose held by sald suctlon asqeﬂblj are 1n correct Doswtlons,

said suction tube of said suction asseﬁbly:beingxf

. ro»ated by =: 1“ detecting me.ns untll sald se;m 11 es are
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registered at said correct positions.

19. Automatic seaming apparatus as claimned in claim 10 in

which said removing assembly includes

a delivery pinpe connectable at its one end to the top
opening of -each said suction assembly located at said fourth

section,

a delivery mouth coupled to the other end of ssid

delivery »nipe, and
a suction pipe coupled at its one end to said delivery

mouth and at its the other end to the suction terminal of

said suction source.

- 12 -
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