NARROW STRI P W NDI NG METHCD FI ELD OF THE I NVENTI ON This invention rel ates
to a nethod of winding a narrow-str,ip of netal or the |like on a bobbin. The

derm"narrow strip”" as used herein nmeans any of bands, ribbons,t

other simlar long, narroww dth strips 5 capable of being wound@aflg(;mégg :
bobbi n. BACKGROUND OF THE | NVENARROWOSERT®! kafipaovMEdHOD a narrow strip of
nmetal or the |ike on a bobbi n—eormemty—ceatted—as—traversew ndi ng,

consj sts of carrying on the w nding while noving the bobbin or strip 10
| atgrally in reciprocating traverses. The soundness of the wound state in

the traverse wi nding nmethod depepdgLpOodrF TRAE WNVENTIOMNONdI tions used.
‘When the conditions are good, the narrow strip 1 is wound uniformy on the

bobbin 2 as indi ?ﬁ?ﬁd ifivéhtion (Fdlated'eRol N GRehdd 0BT iﬁiaafngow,nahﬁow
| ayered turns la of the strip at opposite ends on the bobbin may be

depressed orggghhag eﬂ._e'lei.ngitg,e 936 D"Q§ pobbin.above, in winding a

t
narrow strip on a bobbin by traverse w nding, | nappropriate w nding

conditions have | I S 6€Shan t | [
Ef}taﬁn‘ﬁ @f&ﬁ dge_is h8Nugka! Merdir Mnddis &t Bhnds,

close 20 to the of the bobbi'n, leading to collapse or damage or

D O LFIRDBE. Rapdl| Y VGBEAEO. athnsias 14AST hBetbdciidgh | Berios
winding 9itelpghi1khee deing wolnd' BZound a bobbin. -
BACKGROUND OF THE INVENTION

One method of winding a narrow strip of metal or the like
on a bobbin, commonly called as traverse winding, consists of
- carrying on the -wind.ing ‘while moving the bobbin or strip

10 laterally in reciprocating traverses.

‘The soundness of the wound state in the traverse winding
method depends on the winding conditions used. When the
conditions are good, the narrow strip 1 is wound uniformly on
the bobbin 2 as indicated in Fig. 5 (a). When the conditions

15 are poor, the layered turns 1la of the strip at 'opposite ends
\ on the bobbin may be depressed or collapsed as in Fig. 5 (b).

| As stated above, in winding a narroiv-- strip on a bobbin by

travere. 'winding, inappropriate winding conditions have

sometimes caused depression of the strip portions at or close

‘ZO .Eo the both ends of the bobbin, leading to collapse or damage

or break of ._the- strip during winding. I_t' has been in

practice in such a situation to conduct the winding while
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finely - adjusting -the winding: pitch—-of - the strip on the
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- 2 - bobbin. This has posed a problemof reduced efficiengcy of w nding
operation. OBJECT OF THE | NVENTI ON The present I nventi on has now been :
perfected in view of the foregoing. This invention is ainmed at providing a 3y
‘narrow 5 strip w nding nethod whereby=-a2strip, .can be wound soundly on a

bobbi n whi Isoggf“ent-rﬁg aNYa§0l pSdise of ogh d NQe
SUMVARY OF THE IN\/EI\FI‘I%J\I T%e %bove %bjgggtﬁglgg ?agh?%%%%é& lgff;kg:(:f(’)&r q,f

with the Windmvsnébéﬂathbna.- net hod of winding a narrow strip or the Ilke\ :
having a wi dth on a bobbin.at an angle to the rotational axis of the _#

bobbin and at a pitch P, while opgeeadr e ARVENTIONVEr Sed with respect'g
to the strip or vice versa back and forth over an axial stroke S,

characterised. ifhdhgiresdiit | Tt ibh hhd! G5! beeht %ﬁ% 3 gfﬁ% 'af

part as B of the calcul ated numerical value of rotatio

oboi n per e PEdigdihd I AYRLEE mvém&pbhgnﬁheﬁrae %ﬂdﬁg@wﬁ%\mw |

accordlngtotheforrmlan— P, the winding- is carrie

case when. Pgg 'v){ﬁ{d’:l]ng H@Ehﬁdz%héﬁﬁf 04! b@&iﬁt cﬁi‘sﬁea%tﬂﬂ? Q&uﬁdl? on
and (P - Wsm err

a bobbin. while -preventing any collapse or damage of the strip _'
during winding. A |
| . SUMMARY OF THE mvsunou
The. above object is. . achieved, _ 1n accordance with tw
10 -1nven-1_:i_on.- - by. a method of winding a ‘narrow strip or the like
o having ‘a width W on a bobbin’ at an --anglee- to -t_t_ze _- -rotat:l.-on_al-:_ -
axis 'of._ the bobbin and at a _p_ifch.-'.é;,r' while the boob:_ln' is being
traversed with. respect '- co the strip or vice versa. back and
- forth over an axial stroke 8, chéra_ct_:'-erised in that, Sett.ing the :
15  jntegral part as A and the ‘decimal "par_t as B of the 'calcul'a-tegzi__ =
numerical value of rot-ationa;-. _number n.of the pobbin per

reciprocating traverse of t_he.:.bo_b_bin.l;;o,j:_.’ '_s_t:r_ip which is expressed'

according to the__f;o,rmula' n=2$/1>, ,t_he__;'::_ — . ) \J
winding is carried on, - in fhe. case when' P<2W/sing , -' wh--i.l'e-."
.20 _'co_ntrouing at least any one of P, -s,-'-:and (P - W/sing ) so
that (1 - W/Ps:l.na) < B < WIP -8in: 6,  or, in’ the case when.
(P -~ W/sine' )_/W ig 1/-3_. o:' less, - the.-':=-_windi_.'_r_ig “1is cari_i'--_’iea oo
while controlling at----.least eith:e-f P or (P - W/sin @) so .that'_
0.25s Bs 0.75. | .

25 In the practice of the ‘present method, the width of the




‘that (1 - WPsin[err] ) < B <E/Psin- , or, in the case when. (P -

Wsin[err] )/Wis 1/3 or less, the winding is.carried on while controlling -
at least either Por (P - Wsin[err] ) so that [err]. 25 In the
‘practice of the present nethod, the wi dt h=of The - 3- narrow strip
parallel to nasrowbbstrimi paralilel\ son|the ] bobbdn haxgap Waet iseWidine and
adj acent | ayered turns of the strip Gis (P - W). That is, the pitch P~
is. (G + Wa). then gap betweenakhe iddjacenmtt thyPrefl tturms rofetBeofstxiipheG is

thK._:narrow5 strip or bobbin is not a nultiple of a half of the pitch P,
thé™ rotati ondP =uWder dThathdés,bdilie npipech B eisp(Gcat iWa) { r a0ar sthe other
entails a decimal part. Consequently, the strip in the second reciprocating
traverse i s wbend,stifgdhed pitcht IRe ofir nkhé ositxdkey Sheof | esthéravthesenatfow
At that time, if the decimal part B is between (1 - Wa/P) and Wa/P, the
bot h edgesS of stirépstaor pbobbihe iscawkl eemylttipiie ngft mavitake afe thepppiten P,
by the turns of the strip formed during the preceding first traverse, and
there occurs kbedepretational caoumbexe befwedrhde ur bebbihe e lretipebeating
I's achieved, when [err] by adjustnent to obtain [err]
traverse entails a decimal part. Consequently, the strip in
the second reciprocating traverse is wound staggeredly on the
- turns formed by the first traverse.
10 At that time, if the decimal part B is between (1 - Wa/P)
| and Wa/P, the both edges of the strip in the second
reciprocating traverse are supported by the turns of the
strip formed during the preceding first traverse, and there
occurs no depression or collapse between turns. The same
15 function is achieved, when G/W<1/3, by adjustment to obtain
0.255 Bs 0.75. '
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a developmet view illustrating how a narrow
strip is wound in an embodiment of the invention; Figs. 2 ai_:d
3 are side and _front elevational views, respectively, of the
main parts of ‘a winding apparatus embodying the invention;
Fig. 4 shows sectional views for illustrating the functions
of the embodiment; and Figs. 5a and 5b are front elevational
views showing the states of strips soundly and poorly wound

25 on bobbins, respeétively.

. .DETAILED DESCRIPTION



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a devel opnet view ill ustrati ng
how a narrow strip is wound in an enbadi ment of the i nvention: Fi gs. 2 and
20 3 are side and front elevational vieds: respectively, of the main parts
of a winding apparatus enbodying the invention; Fig. 4 shows sectional
views for illusimaembgdimentuct i the d.fnvtdiﬂ:ienbadinbnhowamé Fagscribeanda:ith
are front elevational views showi ng the states of strips soundly ahd poorly
wound 25 onréfduemse tesphe tacedypanying dPawAhgED DESCRIPTION - 4 - An.
enbodi ment of the invention will now-be -describéd with reference to the 4
acconpanyi ng driedgsigs.2Figsd 2 aare 3sidee aaddefrond 'elevatiohalat vaews,
views, respectively, of the main parts of a winder used in this 5 - _
errbodl nent . réipextivgly) o of heehd i guaies, pairlte ‘ot adi nginddwif tuséd dn &his.
bobbin 2 is supported rotatably and axially slidably by bearing .
means nbt sémbodiméwetbobbin is driven for rotation by a driving power
source not shown via the rotating shaft 3, 10 "The driving shaft 3 is

driiven al so badtepertiringt hton the dfigoresns thée - rbeat&nQOV\Bha&tA 3by of a -

driving power source not -
bobbin 2 |is: supported rotatably and axially slidably by

bearing' means. not shown. The bobbin is driven for rotation"
by a driving power source not shown:- via the rotating shaft 3. . o
10 ._ . The driving shaft 3 is driven also back and forth in th;)

directions of the arrows A-A by driving power source not

shown. A pair of limit switches 4 are provided to shift the

moving direction of the shaft wiithi'n'- a’ "predet’e'r"xiiined Stroke

S. . On the rotating shaft 3 is- fixedly ‘mounted 'a’ dog 5 which '

__15___ comes into alternate contact with. the ‘limit switches 4.
Flanges 2a are provided at the ‘both - ends of the bobbin " 2
-and ‘a guide. roll 6 is held between and above the flanges 2a; -.
so that a narrow strip l---is fed ‘via the guide roll 6 to the.
bobbin 2 and is wound around zt by ‘the __rotational an’
| 20 reciprocal movements of the bobbin
Next, the method Of winding the narrow strip 1 in the
embodiment of the invention ‘will " be . expla’i_n_e_d' ‘below in
. con;unct:.on with Figs. 1 and_-_3. : | . |
.Fig. 1 is a 360~deg. development of the cxrcumference of

25 the bobbin 2, with the narrow strip 1 wound, thereon by one

reciprocat-ing-.._travers-e_._" :

(2
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¢ shown. A pair of limt switches 4 are provided to shift the noving
direction of the shaft within a predeternmined stroke S. On the rotating
shaft 3 is fixedly munted a dog 5 which315 cones into alternate contact
‘with the limt switches 4. Flanges 2a are provided at the both ends of the
bobbin 2, and a Bhe dstripl 1 6ls ssheva baving) RERP a¥eyRd: By ttEaNpEsing fpom
that a narrow strip 1 is fed via the guide roll 6 to the bobbin 2 and 1is
~wound arourene | endhito tthe PSher apf eck cipptheaonAreneht @ ofteH@ -
bd@Bin. Next, the nmethod of winding the narrow strip 1 in _the eggodinent :
of ™the inMithothenstrime G@xpk&i ke A8rsw the cSHFDSc®@ontRi @ rPYeriap
and 3. Fig. 1 is a 360-deg. devel opnent of the circunference of 25 the
bobbi n 2, withet kurnsr Dw €2 rGp. 1 TREPEFRIVEIYon HRtehrd r 8ZeptheatROREions of
traverse. - 5- The strip 1 is shown having been wound by traversing -
from oned endthe bobbinh2rexpesedbetweennthactyrpsrofsthersfrdPitrr] Wth
the strip [err] at the turn, the turns [err] to[err] overlap the turns
[err] to [err] ,Thesmymbols yinHatbaedfigere haqrrasaits Simensions.poanghes.
exposed between the turns of the strip.l. The synbols in the figure
represent dietdtsiansdefinedsbelow: ' ’

S : the stroke in the movement in either direction 'A-A

of the bobbin 2

_ 10 - W : the width of the strip 1
: ‘\/ _ 0 : the angle the rotating shatt 3 of the bobbin 2
' makes with the strip 1
Wa = W/sin@ : The width of the strip 1 as measured
. parallel to the rotating shaft 3
15 G : the gap between adjacent turns of the strip 1
P=Wa+G: thé pitch of winding of thé strip 1
n = 25/P : the number of rotations of the bobbin per
reciprocating traverse of the bobbin 2
n=4a+B A : the i‘ntegral part of n |
—/ 20

the decimal part of n

Fig. 4 (a) i' a cross sectional view taken onthe line X-X
of Fig. 1, and Figs. 4(b) to (d) are the sectional views in
the séme position of the strip 1 wound on the 'bobbin 2 after
.t:wo reciprocating traverses where. P < 2Wa.

Fig. 4 (b) represents the situation in:which B = 0. The



etc. as defined below S : the stroke in the novenent in either direction

A-A of the bobbin 2 10 W : the width of the strip 1 [err]: the angle

the rotating shaft 3 of the bobbin 2 makes with the strip 1 WA = Wsin[err]
The width of the strip 1 as neasired parallel to the rotating

b

shaft 3 15 turn @f: thee stpibelvetm &liedceacondr meckpromatsing pttaverses bs

G: the pitch of winding of the strip 1 n = 2S/P : the nunber of
rot ati ons ofupeepbseldi nopertheciquuxesponglingyvdiumn ofoft héheobBirse rtraﬁversﬁe

A.  the integral part of n 20 the : the deciml part of n Fig. 4 (a) is g -
cross secti dnalexacdy alignment helhi bbexmiddleri part, &hereigse, 4(Eourt da(mars a

are the sectional views in the sanme position of the strip 1 wound on the
bobbi n 2 -af 0€r tiheo- se::iprécammgﬁumseé whereag only. tWogare (superposed
represents the situation in which B = 0. The - 6 - turn of the strip 1

in the Secoatl one pemdat fogmﬂngvar seten. saperqiusadstatehetheorcﬂes;;mﬁemtial _'

turn of the first traverse

_ surface  of ‘the . bobbin 2 remains partly exposed between the

strip sections or turns, as hatched in Fig. 1.

-~ In Fi_g. 4 (c), B = 0.5,: the: str:lp turns ® to @ during-

-the _'second ' reciprocating travers'_e are. wound, respecti’vel_y, .'

lO over the turns (D to'--@ stagg’e""-‘re'd by a distance corr'espond—-.
ing to ‘the decimal part of the number of revolutions of the-
bobbin. The amount of sta_gger or discrepancy being . 1/2 of.'

t__he_ pitch P, the gap between the strip s'e_ctions- wound in the :

first . reciprocating traverse i-sj_covered by the sections in

15 the second tra_ver'se-.' ‘Thus, if the strip in the second recipro- -

cating traverse is . to cover_ the gap formed by the first'_

traverse, it is only necessary that (1 - wa/P) < B'< Wa/P. |

. Fig. _4 (d) shows the state in which B is outside the range |

mentioned above and is close to 0 to 1. One edge of the stri-

200 in the second reciprocating traverse falls unsupported by the”

turns . of the strip formed by the first traverse. Thus, the

_numbers of turns of tbe- ‘strip 1 differ widely :5etween the

‘middle and both end portions ‘of the bobbin. - The layers of-

the turns consegquently sink partly to form ste;is .

25 As de_scribed above, winding perf_orm_ed" under ‘conditions

other than (1 - Wa/P) < B. < :Wa/P tends to cause collapse,




‘in exact alignment. In the nmiddle part, therefore, four layers of the strip
1 are superposed whereas only two are superposed 5 at one end, formng a
step. In this state the ci rcunf erenti-al? surface of the bobbin 2 remains ’

*partly exposed between _the strip.sections s hatched. i n Fi
'n Fig. 4 @amege."Brgak, Sti quiiqn 4 spfé?ﬁf“% [°£ 2 AERP (e daecny
reci procati ravers und res t'ive ov r th rn
[err] to 'fq% %egfﬁﬁﬁgf’ﬁ a%y gﬁ’ i PR PL o ?%SB%*&P ern ?‘he%&‘&;. bin,
of the nupber ol ytio th bob The anmopnt of r or

a}érepancya%e?ﬂg b%/ 'E# ﬁé ?cﬁii ?h g%) & ihel s PR ?e?g%&ﬁa
wound in.the first reC| rocaé 2? traverss cover ed by E_ge sect.i '
15 the se §r R8s efined,.co Fﬁi?ﬂ'thésse(’:ﬂnd 8ci pide cat M’&
travers S to cover f or med the first traverse, it is
only neEes MF‘P% <bgtween, Ptxﬁ Fuzng dPEsn&he tﬁﬁri?at’e“l Fhe
which Bis outS|de the rapge menti oned above and is_close to Q t One
edge of thefi¥st - regiprac éngecW?Ei“Ppriﬁca‘Fq’W?‘FaP&sEh?aItPé'ns ‘of the
unsupported by the turns of the strip formed by the first traverse. Thus,
the nunber S%FiR uiRs Bhe t ReCond traverse, A FQUPAY \WeundhState) is,thus
both end portions of the bobbin. The | ayers of the turns consequently

si nk part | attainadnageqepanyed with nojdepreasionQf woungd JR¥RFS per f or ned

under conditions other than 1 - WA/P) < B < WA/P tends to cause col | apse,
In order that the bobbin can accommodate a greater length

10 of the strip per reciprocating _traverse, the gap G between'

— the turns of the strip 1 'may be made cons_iderably narrower
than the width W of the sti‘ip, say to G/W<1l/3. Here again,
for the reasons. stated already, a sound winding is ensured by
adjustment to be 0.25 = B £ 0.75.

15 As will be undérstood from the foregoing _. explanations, the
étrip .can be soundly wound on a bobbin by adjusting the value
of B that d'epends delicately upon the values of P and §

when P<2Wa, to (1 - Wa/P)< B <Wa/P or .

when G/W<1/3, to 0.25 s B 50.75,

20 preferably to the vicinity of .0.5.

While ‘the- ~embodiment of the invention has been described
with the bobbin 2 being moved axially back and forth, the same
applies to the reciprocating traverse of the strip 1 instead.

EXAMPLES | |

25 Table 1 summarizes actual instances of strip winding on

bobbins. The Table gives the values. of P, 6, (1 - W/Psin @),



- 7 - damage, break, or other inperfection of the strip 1 due to the
depression at the ends of the strip wound on the bobbin, as in (b) and (d)
of Fig. 4. If the strip is wound instge under the above- defi ned
condition, as in Fig. 4(c), the 5 hellcal gap formed .between the turns of

the strip ingjp@idprst §,echpr Qcatangahaa;eséeebsm\e%ad&y hﬂﬁnhurwa s of

the strip in'the second traverse. A soun y ‘'wound state is-thus-attalne

acconpanyed g #{p0- éepre.%s' Oaiféewﬂed Ldens; 1 900rdaa 158t ke b%ﬁhﬂ _,'an

can acconmodate a greater |ength 10 Of the stfi p _per.recipr ocat I ng
traverse, tishifms Ceatin'ohbasbeih ' 8900 mal hfnswﬁ%ﬁmim%ggg

consi derably narrower than the vmd?| the strip, say to /agd 4q—%re
again, for t{ie wEMERNS sStated al ready,' a sound winding is ensured by _
adJustrrent to be025< B<075 15 - As will be understoodfromthe-'

f or egoi gg expl an q&?, p AN '-*,w,\mQI Qi thdY L
adj usti gg t he val ue llg'?ﬁ gperﬁldgt deli1Cately fﬁgﬁﬁ?ﬁg vaI ues %‘?é gegt

b s

P, et o) S 5 A, ki el e ¢

nvent i ggehggaéeﬁatdsfééé@dwu Wel i1 béanseh%v%eaxgauama%& Efle
start of winding was in the proximity of 0 5. "
'l'he Nos. 13 to 7 -examples,' as well ‘as Nos. l.. to 4 ex_anpl'es,_
10 produced desirahly wound states. - - o W)
-Nos. 8 to ll are comparative examples, of which Nos. 8 and |

9 used the conditions of No. 4 with the exception that the P

value was delicately changed. _"' Unlike No. _ 4, these two:

comparative examples showed that a change of the order of one

15 millimeter Ant the P value resulted in depressions at. the -

-‘ends.  Noi- 10, wh-ich used a_ s_omewhat larger S value but .

otherwise: 'foll'_ovie'd" the '-c"ond_i:ti;o"'ns "'.o"."_'. 'No._' 4, showed a B value

of zero . and heavy -'--'aepi-esfé'ibii&-. '-ua.“‘.io involved winding  as’

illustrated in Fig. 4 (d), with any breaking of strip. | S s.)

20 It will be -appreciated from- the results that :ve_ry
desirable wound configurations can result from the control . of
the B value which is- delicately dependent on the values of P
and 5. o . o .

eerenie e ¢ A



applies to the reciprocating traverse of the strip 1 instead. EXAMPLES 25
Table 1 summarizes actual instances of .strip w nding on bobbins. The Table
gives the values of P, 6 , (1 - WPsing) , - 8- WPsin[ferr], S, n, A

‘B, and the evaluation of wound states of strips of two different widths,

20 and 30 mm wound bobbins each measuri ng 000 mm.in.outsi de di aneter:
and 400 mm i wi dt}h. 1, [Nos| % th ouglI 7 qre exanpl es of
t he present ilnhvent}i 7 4qf tHese ejanplles {he yalue of P
S -not preset but t hat] t hd wval ue at the _start of
w midi ng was ijn the 1 Thqd Noq. @ 5 o 7 |exafpkeg, as well as
Nos. 1 to 4 ekam3 sirdbly jwdusd |st afjes. [Nes] 8 to 11 are
conparative exgmg and 9 ys&@ & he cqgndi fidn$ of No. 4
with the excepei @& was | del{i Eat elly chan*gd. Unli ke
No. 4, thesg TTWEL e [Shpved thit .a|chahgae ¢f the order
of one 15 m| I'{|mgter uer [resyl fed |i ® dePr ¢s®ipns at the
ends. No. 10} ieh ae |l & deP, S} allu® b8t Jot herw se
foll owed the cohdifti wed |a B{val ue J
a _ '
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of zer o' and heavy depressions. No. 10 involved winding as illustrated in
Fig. 4 (d), with any breaking of strip. 20 It will be appreciated
from the results that very desirabl 0 wound conf i gurations can result

fromthe control of the B value which is delicately dependent on.the val ues

of P and S. [err] [err] [ecAPYANBAGES OF-THB INMENREONGES OF THE -
| NVENTI ON According to-the present invention, as. described above, a narrow

strip can be wokedoo@dingbdiohi the npnesentr eﬂﬂ\@rdtiemb was| deamidheldg abgve, a

col | apse or other disorder in winding or any damage of the strip, by

adj usting tmaroesi BHripar canf henewpunteronf a obebbins iaf ahddﬁmhimestat{'

reci procating traverse of the bobbin within a predeterm ned range.

- while avoiding any collapse or other disorder in winding or

' any damage of the strip,_ by adjusting the decimal part of the |

number of rotations of the bobbin per reciprocating traverse

of the - _bob_bin within a predeterm_ined r_ange.

w7



*CLAIMS: 1. A nethod of winding a narrow strip having a width Won a bobbin
at an angle [err] to the rotational axi-s of the bobbin and at a pitch P,

- Whi.l e the bobbin is being traversed with respect to the strip or vice versa
"back and forth over an axial stroke S, chargit erised in that, setting the
integral part as A and the decinmal part aS B*of the cal cul ated nuneri cal

val ue of rotational nunber n of the bobbin per reciprocating traverse of

t he bobbin or strip which is expressed according to the fornula n 2 SIP,
the wi nding i i,ed on, in the case when P<2Wsin , while controlling
at T east any g‘rIngﬁwn’s—P S, and (P - Wsin[err] ) so that (1 - WPsin [err].
2. A nmethod according to claiml wherein, in the case when (P -
Wsin[err])/Wis 1/3 or less, the winding is carried on while controlling
at |east eithar, P o meRhodVNot wiiidg £nd¥dw lstdPip BraPing: ad3widtkeWhod a
of winding a narrow strip as clainmed in claim1l and substantially as

her ei nbef ore deddinbad & angler@nte thet hetation®bnakig EEavhelibobbin and

at a pitch P, while the bobbin is being traversed with

respect to the strip or vice versa back and forth over an

axial stroke S, characterised in that, setting the integral

part as A énd the decimal part as B of the calculated numerical

value of rotational number n of the bobbin

pef reciprocating traverse of the bobbin or strip which is
expressed according to the formula n = 2 S/P,. the winding i.s
carried on, in the case when P<2W/sin # , while controlling at
least any one of P, S, and (P - W/sin#® ) so that (1 - W/Psin
#)<B <W/P sin® . |

2. A method acéording to élaim 1 wherein, in the case when

(P - W/sin®)/W is 1/3 or less, the winding is carried on

while controlling at least either P or (P - W/sin @) so that
— © 0.25< B< 0.75.

3. A method of winding a narrow strip as claimed in claim 1
and substantiaily as hereinbefore described with referemce to

the accompanying drawings.
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