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'PROCEDURE FOR THE PRECI SI ON CROSSW NDI NG OF RI BBON- LI KE OR YARN- LI KE
MATERI AL The invention refers to a procedure for the precision
crosswi ndi ng of ribbon-like or yarn-like material in which the integrals of
the angul ar velocity (inpulses) of the bobbin are recorded by a first
sensor and added in a first allocated counter and integrals of the angul ar

VelOCitéAé§fgg£§§§% £ theg?é%%f he traversing thread gui de are

recorde Sehsor in a second all ocated counter, the
suns of Applicamefral s of t$ﬁngmﬁanm Gmabidck tgo arkG conpared with each ot her
and the drive for the traversing thread guide regulated depending
on this. At the sane tine, the invention denonstrates a bobbin w nder for
executing the procedure. A filamentary material which is to be wound is

understopﬁocpomnlpdﬁ THE m&xmmrcm%m@mmd yarns or ribbons. A
procedure_of _the _af orenentione e IS known fromUS-PS 4 093 146. Here,

speC|f|cogeﬁgﬁﬁgNshﬁﬁFyQ% %%%d@ %%%?oyed A transmi ssion is

provi ded between the bobbin drive and t he pul se generator, and this

determ nes the bobbin ratio. The inpul ses registered are used ecxl usively
for triggering a stepping notor which drives the traversing thread guide.
The use of a stepping notor serves for altering the width passed over by
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counter and integrals of the angular velocity (impulses) of the
drive for the traversing thread guide are recorded by a second
sensor and added in a second allocated counter, the sums of the
_ integrals of the angular velocity are compared with each other
N and ‘the drive for the traversing thread guide regulated
depending on this. At the same time, the invention demonstrates
a bobbin winder for executing the procedure. A filamentary
material which is to be wound is understood to include, in

particular, threads and yvarns or ribbons.

A procedure of the aforementioned type is known from US-PS 4 093
146. Here, specific sensors supplying impulses are employed. A
transmission is provided between the bobbin drive and the pulse
generator, and this determines the bobbin ratio. The impulses
registered are used ecxlusively for triggering a stepping motor
which drives the traversing thread guide. The use of a stepping
motor serves for altering the width passed over by the traver-
sing thread guide. As a consequence of using a transmission
having gear wheels, the winding procedure is encumbered with all
the disadvantages which will be explained in detail.

A procedure and a bobbin winder are known from EP-PS 55 849 in
which cross winding in staged precision winding is employed. A
first speedometer, which detects the bobbin r.p.m. per unit of



2 time and transmits this to a regulator, is allocated to the bobbin or the
‘bobbi'nh spindl e respectively. The drive for the traversing thread guide is
al so ‘equi pped with a speedoneter. The two val ues of the speedoneters are
conpared and fed to a regulator which igself in turn influences the drive
for the traversing thread gui de. The use of speedoneters ‘has vari ous

di sadvant ages. They nust be adjusted at regul ar chronol ogical intervals,
they are tenperature-dependent when in use and the accuracy with which they
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W nder popduisbsh adbpbids ovi Tt dhsmthamn(nbﬁéurumtﬁdmuct|on of the bobbin
wi nder, can have the nost diverse forns, as shown in Figs. 1 to 11. Here,

Fi gs. 1 to 4 show bobbins in parall el mnndlng the material is wound on in
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be woundepRei88 N9l d¥sOWwinding with stages precision winding. In order

to achieve optimum thread placement on the bobbin, the bobbin

ratios must not only be calculated in advance with great

; accuracy, but they must also be adhered to. As there is a limit

— to the electrical and electronic measuring and regulating

technology for determining the rotational speeds and maintaining

the proportion between the drive for the bobbin spindle and the

drive for the traversing thread guide, it is proposed that in

) order to improve the winding build-up, the bobbin ratio be

o modulated in each winding phase. The modulation width should be
less than 0.1%.

In order to illustrate the problem with which the present inven-
tion is concerned, attention is to be drawn to the following
details:

From the material fed to it, the bobbin winder produces a bobbin
which, depending on the construction of the bobbin winder, can
have the most diverse forms, as shown in Figs. 1 to 11.

Here, Figs. 1 to 4 show bobbins in parallel winding: the
material is wound on in windings lying directly adjacent each
other, the angle of the material to be wound on the holder or



3 bobbrn respectively roughly corresponds to the dianeter/w dth of the
material to be wound. The prevent the material to be wound from sli pping
down the sides of such a bobbin, special neasures are necessary such as
supportrng t he wi ndi ngs by nmeans of flanges on the bobbin hol der, as shown
in Fig. 1, and/or by means of a special 3form of winding build-up, for
exanpl e, bevelling the front side of the bobbin, as shown in Figs. 2, 3 and
4. Figs. 5 to 11 show bobbins in cross winding: the naterial to be wound is
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be wound to and fro in the |ongitudinal direction of the bobbin spindle
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Ra rge angie relative to the diameter/width of the material to be
wound. In this way, more or less severely rounded change points
in the material to be wound occur on the front face of the
bobbin. As these are covered by successive windings of the
material to be wound, said material is prevented from slipping
down the front face. The front faces of the bobbins can also
have a special shape for particular application purposes, for

example, a bevel, as shown in Figs. 6 and 7.

Neither the holders nor the bobbins need be cylindrical ih
&~/ shape; they can be tapered for example, as shown in Figs. 8 to
11.

A bobbin winder in the main has a spindle, whereby said spindle,
i.e. the bobbin spindle, winds up the material, possibly on a
bobbin holder if required. Said bobbin winder also has a
traversing unit which moves the material to be wound to and fro
in. the longitudinal direction of the bobbin spindle within a
certain range, the wind-on width or stroke.

The bobbin spindle can be driven by means of a circumferential
drive on the bobbin forming on the bobbin spindle, as shown
schematically in plan and front views in Fig. 12, or by means of
a direct drive to the bobbin spindle, as shown schematically in
plan and front views in Fig. 13.



schenatlcally in plan and front views in Fig. 12, or by neans of a direct
‘drive’'to the bobbin spindle, as shown schematically in plan and front views
inFig. 13. -~ 4 Wth a circunferential drive on the bobbin 2 form ng on

t he bobbin spindle 1 by means of a slubbing roller 4, the constant r.p.m

of the slubbing roller 4 driven by notor 3 inevitably results in a constant
circunferential speed for the bobbin and, consequently, an al nbst constant
wi ndi ng speed for the material to be mound 5. Wth a direct drive to the

bobbi n spindle 9 by neans of, the nptor to reach a constant w nding
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The rotations of the bobbin spindle 1 or 9 respectively and the

linear movement of the traversing thread guide 7 or 13 respec-

tively in the traversing unit 6 or 14 respectively can have

differing relations with respect to each other. This results in
U basic differences in the build-up of the bobbin.

If, as Fig. 12 shows, the travérsing unit 6 with traversing
thread guide 7 is driven by means of a motor 8 having a rotatio-
. nal speed which is independent of the rotational speed of the
W, bobbin spindle 1, this results in a bobbin build-up according to
Fig. 14; this is designated as cross winding with random

winding.

The chosen initial slant angle 16 for the material to be wound
onto the bobbin holder 17 - beginning of the winding process,
winding operation - remains constant until the end of the
winding operation, the largest diameter of the bobbin 18 - final
slant angle 19 - , the number of windings 20 or 21 respectively
on the wind-on width 22 reduces all the time. A bobbin with a
different packing density for the material toc be wound for each
bobbin diameter is the result.



pn'fhg-mﬁnd-on wi dth 22 reduces all the tinme. A bobbin with a different
packi ng density for the material to be wound for each bobbin dianeter is
the result. 51f, as Fig. 13 shows, the traversing unit 14 with
traversing thread guide 13 is connected_via a transm ssion to the bobbin
spindle 9, for exanple, by neans of a sBur gear 15, this results in a
bobbi n byiel d-J4 or ¢gkn Fi . | S.{.s.designated .35 cross w nding
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A corresponding ratioc of one to-and-fro cycle of the traversing
thread guide 13 to the number of revolutions of the bobbin
spindle 9 is obtained from the choice of translation for the,
for example, spur gear 15 from Fig. 13. The path of the

—/ traversing thread guide 13 from one end of the wind-on width 22
(in Fig. 14) to the other end and back again is designated a to-
and-fro cycle. The ratio of one to-and-fro cycle to the number
of bobbin spindle revolutions is called the bobbin ratio. -

W,

The bobbin build-up differs depending on the bobbin ratio
selected. For example, Fig. 16 shows, schematically, a bobbin 23

. with bobbin holder 24 and several layers of the material to be
wound 25 in closed precision cross winding: the material to be
wound 25 is placed on the bobbin 23 in the sequence of the
points 26 to 32 after each to-and-fro cycle. The points 26 to 32
represent the changes of direction of the material to be wound
on one front face of the bobbin 23. The nominal bobbin ratio
might be, for example, 1:5 here. In order to establish the
actual bobbin ratio, the component which result from the
thickness or width of the material to be wound has to be
calculated so that the individual layers of the material to be
wound lay exactly adjacent to each other instead of only
precisely one on top of the other.



represent the changes of direction of the material to be wound on one front
face of the bobbin 23. The nonminal bobbin ratio might be, for exanple, 1:5
here. In order to establish the actual bobbin ratio, the conponent which
result fromthe thickness or width of tge material to be wound has to be
calculated so that the individual |ayers of the material to be wound | ay
exactly adjacent to each other instead of only precisely one on top of the
ot her. 6 As_a further exanpl'e,, Fig. 17 shows a bobbin 33 wth bobbin
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exists between the individual, adjacent layers of the material
to be wound. This means that an open build-up of the bobbin
bundle is achieved, something that is necessary for dyeing
bobbins. The nominal bobbin ratio might be, for example, 1:5.2

— here. Once again, in order to establish the actual bobbin ratio,
the component which results from the thickness or width of the
material to be wound has to be calculated so that the individual
layers of the material to be wound lay exactly adjacent to each

K,/ other as desired instead of only exactly on top of each other.

The component which results from the thickness or width of the
material to be wound so that the successive layers of the
material to be wound lay exactly adjacent to each other as
desired is called the o-value. With a negative o-value, a
forward-running placement of the material to be wound is
obtained, as shown in Fig. 18. The material to be wound on 43 is
placed in front of the material already wouﬁd 46 onto the bobbin
45 rotating in the direction of the arrow 44. With a positive o-
value, a backward-running placement of the material to be wound -
is obtained, as shown in Fig. 19. The material to be wound on 47
is placed behind the material already wound 50 onto the bobbin
49 rotating in the direction of the arrow 48.



other as desired instead of only exactly on top of each other. The
conmponent which results fromthe thickness or width of the material to be
wound .so that the successive layers of the material to be wound | ay exactly
adj acent to each other as desired is called the [err]-value. Wth a
negative [err]-value, a forward-running’‘placenent of the material to be
wound is obtained, as shown in Fig. 18. The material to be wound on 43 is
pl aced in front of the naterial al ready wound 46 onto the bobbin 45
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pl aced ol®5t.he hol der with the initial slant angl e 54 and, at the outer
bobbi n diameter, with the final slant angle 55. Fig. 21 shows a cl ose-up of
two directly adjacent ri bbons, as an exanple of the material to be wound,
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okber; thegniced bevalgepresuneansram thewe ihoFvdiuesd. Of they can -
specifically in the case of ribbon - also be arranged partly on top of each

other, as is illustrated in Fig. 23 for backward-running placenent of
As was already clear from the description of Fig. 17, two

successive layers of the material to be wound need not
necessarily lie directly adjacent each other; there can be a gap
between, as shown in Fig. 22, or they can - specifically in the
case of ribbon - also be arranged partly on top of each other,

~— as is illustrated in Fig. 23 for backward-running placement of

the medium to be wound and in Fig. 24 for forward-running
placenment.

K,/ Taking into account the o-value, the above-mentioned example of

the nominal bobbin ratio of 1:5 now gives, for example, an
actual, required bobbin ratio of 1:5.13256479834..., and this
must be reproduced as accurately as possible by means of, for
example, spur gears. In practice, it has been shown that a
deviation in the fifth or even the sixth decimal place of the
bobbin ratio has a considerable influence on the bobbin build-

up.

From these embodiment versions it is clear that the bobbin ratio
depends on the targeted bobbin build-up, the width or the thick-
ness respectively of the material to be wound and the dimensions
of the bobbin holder and bobbin. Therefore, a positive drive for
the bobbin transmission such as the spur gear 15 cited as an
example, is as a rule only suitable if all the parameters



the mediumto be wound and in Fig. 24 for forward-running placenent. Taking
I'nto account the a-value, the above-nenti oned exanple of the noninal bobbin
ratjo of 1:5 now gives, for exanple, an actual, required bobbin ratio of
1:5.13256479834..., and this nmust be reproduced as accurately as possible
by means of, for exanple, spur gears. |8 practice, it has been shown that a
deviation in the fifth or even the sixth decinmal place of the bobbin ratio
has a consi derabl e i nfluence on the bobbin build- up. Fromthese enbodi nent
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cal cul at ed bobbin ratio cannot be realized using the spur gears which are
available. In order to solve the problens whi ch have been nenti oned
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64 wor ki oglily illustrated in Fig. 25. The bobbin ratio can be varied
continuously within certain limits by lateral displacement of

- the flat belt 62 on the two conical pulleys 63 and 64 working in
opposing directions. The disadvantageous effect with this
transmission is that it is non-positive and, hence, is afflicted

W by slip, and is, therefore, not sufficiently accurate. Setting
to the necessary accuracy can only be guaranteed on rare
occasions and can hardly ever be transmitted to all the bobbin
winders of a bobbin machine, which can comprise a great number

of bobbin winders. In addition, the tight limits, within which

(L the bobbin ratio can be varied, have a disadvantageous effect.

Newer technigues measure the r.p.m. of the bobbin spindle and
traversing unit, compare the measured r.p.m. ratio with the
reguired bobbin ratio and readjust the, for example, conoid
transmission, correspondingly upon reaching a certain value for
the deviation in the r.p.m. The same method is also employed of
the traversing unit is driven by means of a separate motor
instead of a conoid transmission. Therefore, in order to
implement the readijustment, a certain deviation in the r.p.m.
between target and actual value must first be reached. Until the
permissible r.p.m. deviation is reached and afterwards until by
controlling coincidence of target and actual value is reached,
winding will consequently take place with an inaccurate bobbin



opposifnig directions. The di sadvantageous effect with this transmssion is
that 1I't is non-positive and, hence, is afflicted by slip, and is,

therefore, not sufficiently accurate. Setting to the necessary accuracy can
only be guaranteed on rare occasions and can hardly ever be transmitted to
al'| "the bobbin wi nders of a bobbin machPne, which can conprise a great
nunber of bobbin w nders. In addition, the tight limts, wthin which the
bobbin ratio can be varied, have a di sadvant ageous effect. Newer techniques
measur e tagio. phichef evar bHHbhdh eyemdhe amdtitreabebbing Leatlls tonpaveort he
measur edpbrbi balid-yh! lbvdie heauidat babhln St ik ANdoR 8Ll Ul addier f OF
exanpl e, conoid transm ssion, correspondi ngly upon Teaching a certain val ue
for the #8W3&Si-on in the r.p.m The sane nethod is al so enpl oyed of the
traversing unit is driven by nmeans of a separate notor instead of a conoid
transm ssion. Therefore, in order to inplenent the readjustnent, a certain
devi ati of? PBIRE £ IETMNITRNL t R GePlaRdORCENSl eFxOre Wit histknwn
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until by ntroll.i ng_coi.nci dence qQ rget and act value is reache
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Wth a rotational speed for the traversing unit drive of, for exanyle 3000
Fopim, BAVEST dUh BEIOR M oPPortdf 2460 FRVGLYEANS oF 'up to 777,600

angular degrees. '

It is the object of the invention to make available a procedure
of the aforementioned type in which bobbin ratios can be
realized and maintained with an accuracy of at least seven

~ decimal places.
According to the invention, this is achieved with a procedure of
the aforementioned type in that the impulses of the first sensor
\y/ and the impulses of the second sensor are added each in their

allocated counters durihg the entire winding operation, and that
the ratio of sums so produced are constantly compared with one
or more successive, preselectable bobbin ratios, and that the
drive for the traversing thread guide is regulated in such a way
that the ratio of the sums of the two allocated counters corre-
sponds to the predefined bobbin ratio or ratios respectively
during the entire winding operation.

According to the invention, the analogue, instantaneous detec-
tion of the rotational speeds of the drives is replaced by
digital detection (impulse registration). This means that,
during a winding operation, no error in the bobbin ratio
deviation is added accumulatively but, on the contrary, the
regulation is carried out in such a way that this error is



| f the~mnnd|ng operation takes, for exanple, 12 hours, then this gives an
€rror of up to 2160 revolutlons or up to 777,600 angul ar degrees. It is the
obj ect. of the invention to nake avail able a procedure of the aforenentioned
type in which bobbin ratios can be realg;ed and mai ntai ned with an accuracy
of at |east seven decimal places. According to the invention, this is
achieved with a procedure of the aforenentioned type in that the inpul ses
of the first sensor and the inpul ses of the second sensor are added each in
their allocated counters during the entire w nding operation, and that the
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exanple, with expensive, continuously vari abl e transm ssions. The procedure

can al so be
A multiplicity of angular velocity integrals (impulses) are

processed per revolution of the bobbin and per revolution of the
drive for the traversing thread guide. The accuracy rises due to
the increase in the number of impulses. For example, 1024
. impulses can be generated and processed per revolution. The
—/ drive for the traversing thread guide can be regulated in such
a way that an accuracy of * angular degree (corresponding to 3
impulses) is permissible or is compensated for, respectively.

The integrals of the angular velocities of the bobbin spindle
and the traversing tﬁread guide, i.e. the angular steps
(impulses), are recorded individually, in sufficiently high
resolution, through separate addition of all impulses from the
bobbin spindle drive and the drive for the traversing thread
guide recorded during a winding operation. The counters used are
independent of each other and can be designed as hardware and/or
software counters. Using a computer, which influences the drive
for the traversing thread guide via a regulator, the summation
ratios are constantly checked for coincidence with the selected
bobbin ratio. The influencing or the control respectively ends
as soon as the ratio of the sums of the two counters once again
corresponds to the bobbin ratio.



carried out relatively nore easily and all the disadvantages |linked with
the uSe of gear wheels are in any case elinminated. The number of bobbin
ratiios which can be realized is alnost infinite. Anultiplicity of angul ar
velocity integrals (inpulses) are proE?ssed per revolution of the bobbin
and per revolution of the drive for the Traversing thread guide. The
accuracy rises due to the increase in the nunber of inpulses. For exanple,
1024 i nmpul ses can be generated and processed per revolution. The drive for
t he travexegoRfing é?ﬂiqulﬁ davientien r & Hobdpim windera fway exlegutiangatber acy
of angulg¥odiesire §8OTdRRRRENGdDP Sni BREtSCBle | HUISET SIS s | Are
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bobbin ratio. The influencing or the control respectively ends as soon as

the ratio_of the s of the_two_coupters gQnce again_corresponds to the
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two countfans thendobirdn spidddenptherfisst allocated sensor 68, the first
allocated counter 69, the traversing unit 70, the traversing .
thread guide 71, the material to be wound on 72, the drive motor
73 for the traversing unif, the second allocated sensor 74, the

second allocated counter 75, computer 76 and the regulator 77.

.
At the start of a winding operation, the two allocated counters
69 and 75 have the value 0. As soon as the drive motor 67 sets
the bobbin spindle 65 rotating, the first allocated counter 69
&V/ receives, for example, 1024 impulses per revolution of the

bobbin spindle from the first allocated sensor 68 and registers
them. Directly after the bobbin spindle begins to rotate, the
second allocated counter 75 still has the wvalue 0. As soon as
the computer 76 evaluates the value of the first allocated
counter 69, it places this in the ratio to the Qalue of the
second allocated counter 75 and compares this ratio with the
predefined bobbin ratio. As a deviation is inevitably present
here, the computer immediétely activates the regulator 77. This
thereupon triggers the drive motor 73, whefeupon the second
allocated counter 75 also receives, for example, 1024 impulses
per revolution of the drive for the traversing unit 70 from the
second allocated sensor 74. This value is again picked up by the
computer which evaluates it as described previously and
synchronizes the drive for the traversing unit 70, via the



connected to the regulator for regulating the drive for the traversing
thread gui de. The counters have adequate capacity for the entire wi nding
oper.atiion. The main el enents of a bobbin winder are illustrated schemati -
cally’in Fig. 26. Afront view and a ph@@ view are illustrated with the
bobbi n spindl e 65, the bobbin 66, the drive notor 67 for the bobbin
spindle, the first allocated sensor 68, the first allocated counter 69, the
traversing unit 70, the ,traversing thread guide 71, the material to_be
wound on TRHUkRO TIe ABt Shersae t9k FheydesiggduhabbiherakiengThis

al | ocat eprarisdiire/ 4ist hepeatedd cinseai€ly £OUAt eackd, wLERPE! aflodk apdtéhe
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the regul ator .77, i,s: thereupon.  triggers i ve_not or er. n the
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traversirgpqnﬁﬁquxgngq;egh§han 12 angular degree. Almost any accuracy of

bobbin ratio can be represented by appropriate dimensioning of

the microprocessor(s) which is/are integrated in the computer

76; the bobbin ratio does not depend on the usage of any

particular parts, for example, spur gears, it can correspond to
N the calculated value. -



regulator 73, in the sense of the desired bobbin ratio. This procedure is
repeated constantly, in fact with a clock rate which only permts a
deviiation from0.35 to nax. 1 angul ar degree. As the inpulses of the two

al l ocated sensors 68 and 74 are added at®unul atively and constantly in the
two allocated counters 69 and 75 during a wi nding operation, and these suns
are evaluated by the conputer 76 and conpensated for in the sense of the
predefined bobbin ratio via the regulator 77 and the drive notor 73 for the
traversing unrt 70, @ one- ofﬂ error occuring mnthrn the limts from0.35 to
max. 1 argu-d—degrée SRLELEL o3-S & Re Addy/iSat i on bet ween
target and actual bobbi n ratlo IS, therefore, at no time during the w nding
operation greater than 1 angul ar degree. Al nbst any accuracy of bobbin
rati o can be represented by appropriate di nensioning of the

m croprocessor(s) which-is/are integrated in the conputer 76; the bobbin

ratio doeﬁ.nOEkQEHEPQ%H%dlgﬁ usage of any pg rt|CﬁgﬁLe99Ek§f§ A éenple,

spur gears, it can correspond to the cal cul ated OF RE
FE RE NC B NORIRDAL S 1 - Bobbin spindle 12 - Bobbin 11 - Mediumto
be wound 3 - By _ 1312 7rBoBPEng thP@&Qrgulde
13- Traversing thread quide 4 - Drive roller
Traversi n¢ ni¥ri¥e Idi®Fm t o be wound 14 - Travggs;ngbﬁguééar 6 -
Traversing wniMedium to be wound 16 - InltlahssLaEbuQn@b%r7 - Traversing
thread guide - B%bbr n holder/tubg 8 - Mtar. .
18 » Bobb®h 9T aéft%'ﬁlﬁgs - {yitigly slant, angleq e 10 -
Mot or 7 - Traversing thread gxide W ndi ng§ - Bobbin holder/tube
8 - Motor 18 - Bobbin
9 - Bobbin spindle 19 - Final slant angle
10 - Motor ' 20 - Windings
21 - Windings 31 - P. of change of direct.
W 22 - Wind-on width '~ for material to be wound
23 - Bobbin : 32 - P. of change of direct.
24 - Bobbin holder/tube for material to be wound
25 - Medium to be wound 33 - Bobbin
| 26 - Point of change of direction 34 - Bobbin holder/tube
% for material to be wound 35 - Medium to be wound

27 - Point of change of direction 36 - P. of change of direct.
for material to be wound for material to be wound

28 - Point of change of direction 37 - P. of change of direct.
for material to be wound for material to be wound

29 - Point of change of direction 38 - P. of change of direct.
for material to be wound for material to be wound

30 - Point of change of direction 39 - P. of change of direct.
for material to be wound ' for material to be woung

40 - P. of change of direct.

for material to be wound



21 - W&ndings 31 - P. of change of direct. 22 -
W nd- 6n wi dt h for material to be wound 23 - Bobbin
32 - P. of change of direct. 24 - Bobbin hol der/tube for
material to be wound 25 - Mediumto be wound 33 - Bobbin 26 -
Poi nt of change of direction 34 - Bobbth holder/tube for material to be
wound 35 - Mediumto be wound 27 - Point of change of direction 36
- P. of change of direct. for material to be wound for materia
to be would -28>oirﬂoicxﬁ affargjennge difreaﬁtrienti &1 3Bobbin of change of direct.
. for materi al %.g £r material to be wound 29 - Point of
change of dlrectlon qall;o qg ghange of direct. for material to be wound
for materdZal~ Feigt wiushawe ghidiresttigmang® of Bobkdat hedde3ytube of

change of direQr rater®ietAlbd FRMmAOUNd 53 - Arrow EHngﬁlgeahﬁécﬁﬁ?oﬁe
wound 40 - P. of_ change of direct. for material to be wound

Poi nt of 4Chand®dmyiReddrd aPunsy on goppin for nmatdr FAtatd ase vvound 42 -
Poi nt of 4shangerrefw Ghicddincoiretidaobbin hdmer/m@aflorslramterdn@let 0 be
wound } b Arrow showi ng direction 43 Medj.um_bei ré?} woun

of rotati®oh 4 A"} ow showi ng direction 55 = Fipal glant,ang t angl e
45 - BobHién - Medium already wound on 55 - Fi56al- Sindnti adngilamt angledi um

al ready wun,dg%rai,_% é)ehlnéf er idd al sl ant anal Sibtn OIF(}IJ_%OQIGI ng wound

on on 48 - Arrow showng direction 58 -
[ erty- vald@e 4@ rrompskiaying dlreCtlon 58 ~ o5¥alueerr]-val ue 50 -
Mediyum alggeadysappind on 60 - [err]-\s ueg-yaiue
50 - Medium already wound on ~ 60 - o-value
61 - o-value 71 - Traversing thread guide
62 - Flat belt 72 - Medium being wound on
63 - Pulley 73 - Drive motor
. 64 - Pulley 74 - Second allocated sensor
K‘/ 65 - Bobbin spindle - 75 - Second allocated counter
66 — Bobbin 76 - Computer
67 - Drive motor | 77 - Regulatdr

68 - First allocated sensor
69 - First allocated counter

70 - Traversing unit



61 - [err]-value 71 - Traversing thread gui de 62 -

Fl at Del t 72- Medi um bei ng wound on 63 - Pull ey

73 - Drive notor 64 - Pulley 74- Second al |l ocated
sensor: 65 - Bobbin spindle 75 - Second al |l ocated counter 66
- Bobbin 76 - t%nputer 67 - Drive notor

77 - Regulator 68 - First allocated sensor 69 - First allocated counter 70
- Traversing unit 15 CLAI MS: 1. Procedure for the precision

crosswi nding of ribbon-like or yarn-like material in which the integrals of

the angul@r, vgloaity {inpul ses) of the bobbin are recorded by a first
sensor and added in a first allocated counter and the integrals of the

angul ar velocity (inpulses) of the drive for the traversing thread guide
are recorded by a second sensor and added in a second allocated counter,
the suns of the integrals of the angul.ar velocity are conpared with each
other and the drive for the traversing thread gui de regul at ed dependi ng on
this, whereiPre¢tedunguferstbe tiredisisin serssswinmtindeof npibber-dikeher

second sSenS- Pk aq,g}cgt hé%(i:]a' iR thRlEnal Lﬁgatfﬁt&@}‘é‘ £' HAUINO Lhg gL re

wi ndi ng operatlon fio of sums so produ Ts constant Iy “corpar ed
with one ¥Wlomvley JidyeLEsess, ofr kel B@PHBPeaEGbmWIF%Cﬂ&Y afd nstte sgnises f or

the traveimd niddd eaf Huijdet %m%&@@%uﬁt&c Ard Wk libdled, ﬂaqsr el enef
the sunms of the two allgcated unters %orresponds to t he re defi ned ,bobbin

rati.g or FEYIRL ( BEPRELVel iSRP & e erftis 954 ¥R f@Xopbhe itsRvVersing
Progedur ettaneat dgugdéOaG:Iealn‘édorthBrBynaa deddnd! §6héy¥rotand added in a

second allocated counter, the sums of the integrals of the
angular velocity are compared with each other and the drive for
the traversing thread guide regulated depending on this, wherein
the impulses of the first sensor and the impulses of the second
sensor are added each in their allocated counters during the

: entire winding operation, and the ratio of sums so produced is

— constantly compared with one or more successive, preselectable
bobbin ratios, and the drive for the traversing thread guide is
regulated in such a way that the ratio of the sums of the two
allocated counters corresponds to the predefined bobbin ratio or
ratios respectively during the entire winding operation.

2. Procedure according to claim 1, wherein a multiplicity of
angular velocity (impulse) integrals are processed per revolu-
"tion of the bobbin and per revolution of the drive for the

traversing thread guide.

3. Procedure according to claim 2, wherein 1024 impulses are
generated and processed per revolution.

4. Procedure according to one or several of the claims 1 to 3,
wherein the drive for the traversing thread guide is regulated

with an accuracy of *1 angular degree.

g



angul ar velocity (inpulse) integrals are processed per revolu- tion of the
bobbi n and per revolution of the drive for the traversing thread guide. 3.
Procedure according to claim2, wherein 1024 inpul ses are generated and
processed per revolution. 4. Procedure gcording to one or several of the
claims 1 to 3, wherein the drive for the“traversing thread guide is

regul ated with an accuracy of 1 angul ar degree. 16 5. Bobbin w nder for
executing the procedure according to one or several of the clainms 1 to 4,
having a drive (67) for the bobbin (66), a first allocated pul se generator

"9 _ dbl X ( P
(68), a tHPEbWiHi®ladb2br 8xdEL¥En (7)1?91 (%‘56&2%# Zé’c?éc?ﬂ'd(;%é Woe%qlgg&r €

(71), a second allocated pul se genera . | opp secon
counter (Bjerahehifanglaimsgdi koot (hayingra pinies diait) thesr shenkbbbéh t he

two sensores) N & Eiekst Oal Bgth8é@® phiesdr h¥fetd8or! %S?ng"te rgtapg%g;giatuh%%ad

guide (71),.whereipn the ters (69, 7 have a su . for
the enti r' W ndPndtopd af?gg fré’PFd the o hFGversing) Wmeﬁﬂlﬁlese(%l{nté
ratios thecyulrialdocettald cpubse ofermatdtaount7zans and coEORfed heacwhth
pre- sel echahls- bphoin i . 39 S n {ed t regulator,(77). for
regul ating, t he dr?ve5fo%ﬁbhga??h er%iﬁégFﬂgggﬁ d&ﬁae Of1)processing tne
signals of the two sensors in order to regulate the drive (73)
for the traversing thread guide (71), wherein the counters (69,
\_/ 75) have a sufficient capacity for the entire winding operation,
o/ and a computer (76) permanently sets into ratios the occuring
total counts of both counters and compares them with pre-
selectable bobbin ratios, and is connected to the regulator (77)

. for regulating the drive for the traversing thread guide (71).

A O



