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| 2. Description of the Related Art

N\ In the conventional continuous web traverse winding system
as shown in Fig. 8, a bobbin 10 having a cylindrical shaft 10a and
a pair of circular collars 10b secured to the opposite ends of the
shaft 10a is mounted on one end of a rotary winding shaft 21 that
can be reciprocated in an axial direction. A stationary guide roll
12 is disposed adjacent to the bobbin 10 so that it supplies the
bobbin 10 with a continuous web 14 in a constant speed. A
proximity member 18 is mounted on the winding shaft 21 along a
length thereof via a bracket 18a. A pair of proximity switches 16
is disposed so that the proximity member 18 is interposed
therebetween. The proximity switches 16 are adapted to transmit
a detection signal representing the proximity of the member 18 to
a control unit (not shown) when it is detected by the switches 16.
The control unit in turn sends a reversing or moving back -
instruction signal to a drive source for reciprocating the winding

- shaft.

In another form of the conventional winding system, the
reversing position of the reciprocating movement of the above-
mentioned slide drive mechanism is controlled by adjusting the
number of rotations of a drive shaft of a ball screw mechanism as
shown in Fig. 9. The bobbin 10 is mounted on one end of a
winding shaft 21. The winding shaft 21 is driven to rotate by a
winding motor 20 and is rotatably and slidably supported by a
slide support 23. The slide support 23 is provided on a stationary
bed 24 so that it can achieve a rectilinear movement in an axial
direction of a winding shaft 21 via a linear guide and its linear
movement is controlled in position and speed by means of the ball
screw mechanism 22 that is driven by a servo-motor 26. A
master sequencer 30 monitors the number of rotations of the
servo-motor 26 to determine the reversing positon of the

reciprocating movement of the winding shaft 21 and sends a
) _



'therebetmeen The proximty switches 16 are adapted to transmt a detection
si gnal - representing the proximty of the member 18 to a control unit (not -
shown) when it is detected by the switches 16. The control unit in turn
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Smce the a ove-mentmned conventional continuous web

traverse winding system usually includes a plurality of winding
devices that are simultaneously operated, a plurality of control

W ‘units which are in parallel provided are connected to the output of
the master sequencer 30 as shown in Fig. 10.

The structure of each of parallel control units is identical with
that which has been described with reference to Fig. 9.

In the above-mentioned continuous web traverse winding
systems, a problem of irregular winding may occur in which
wound continuous web 14 is bulged at the opposite ends of the
bobbin 10 by a dimension A. This causes a gap B between the
collar 10b of the bobbin 10 and the winding continuous web 14 at
the outer periphery of the wound continuous web 14 to become
smaller by B-A. Accordingly, when the diameter of the wound
web becomes larger, the continuous web 14 is brought into
contact with the collar 10b resulting in unqualified wound web
such as broken edge of the continuous web or collapsing of the
wound web into the gap.

(% In order to eliminate the foregoing problems, the gap B had

' been preset larger in the above-mentioned conventional system.

This prevents the contact between the continuous web 14 and the
collar 10b. Further, an operator visually monitors the reversing
position of the reciprocating bobbin 10 to actuate the reversing
position adjusting button 39. However the width of winding of
the continuous web 14 becomes smaller to provide an allowance
for the gap B and the length of the continuous web that can be
wound on one bobbin becomes less. Since manual operation may
cause variations in reversing position and operation error, the
above-mentioned unqualified winding can not be completely
eliminated. _

It is therefore an object of the invention to provide a
continuous web traverse winding system in which correction of
irregular winding that has been manually conducted is automated.
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34 via @a relay 32. The wi nding control sequencer 34 nonitors the nunber of
rot'ati ons of the winding notor 20 to send to a servo- anplifier 38 via a
relay 36 a control signal that is conputed for synchronizing the speed of
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f or egoi ng pi8 Wil ‘constant speed; a slide suppo

“which is provided so that 1t 1s slidable with respect to the

stationary bed in an axial direction of the bobbin; a winding motor

having a rotary shaft on which the bobbin is mounted, which is

fixedly supported on the slide support ; a slide drive mechanism

having a reversible servo-motor for reciprocally sliding the slide -

support in an axial direction of the bobbin; and a winding control
sequencer which monitors the number of rotations of said winding

motor for supplying a normal or reverse rotation signal to the

servo-motor, said sequencer being adapted to generate the normal

or reverse rotation signal in accordance with a control relationship

preset to correct the reversing position of the continuous web

which changes with the increase in the external diameter of the
continuous web wound on the bobbin.

The second invention is characterized in that said control
relationship is represented as follows:
A= {L02 ~1,/4%x (D1 +Dg) 21 9% xp/ (nxD1) /2

- {L0% -1,/4%x (D+Dg)2}y09% xp/  (axD) /2

wherein LO denotes the distance between the centers of the guide
roll and the bobbin; D1 denotes the external diameter of the
bobbin; Dg denotes the external diameter of the guide roll; P
denotes the traverse pitch of the continuous web wound by the
bobbin; D denotes an external diameter of the continuous web
wound by the bobbin at any selected time and in which the
reversing position at the external diameter of D is offset in a
negative direction in accordance with said relationship A from an
original reversing position of the continuous web at both
~extremities of reciprocal movement of the bobbin.
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been preset |larger in the above-nentioned conventional system This
prevents the contact between the continuous web 14 and the collar 10b.
Further, an operator visually nmonitors the reversing position of the

reci procati ng bobbin 10 to actuate the reversing position adjusting button
39. However the wi dth of wi nding of the conti nuous web 14 becones snall er
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I's therefore an object of the inventlon to provide a continuous web
traverse mﬁnding systemin which correction of irregular w nding that has

been nanual 2
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It is another he present 1 nvention to provide a continuous web
traverse w ndi system.n I ch un |{fjed, wnding sych. a e breakin
i s elin nated. ﬁ% lysstal Wh ?05 g@ﬁﬁf&ﬁ&ﬂ%& q'frwg?fi%ato provi dg :
a conti nuoq@nmaummabgoaﬁ I s capabl e of increasing the |length
of the conti nuBigs Maﬂbngﬂt@mdlsemmmhlademeelmmwto Fig. 1;
Fig. 3 is an evolutionary view showing one turn of the
continuous web wound on the bobbin, which is cut in an axial
direction of the bobbin and is evoluted on the plan view;
Fig. 5 is a block diagram showing an output side circuit when a
U plurality of winding devices are in parallel operated in one
embodiment of a continuous traverse winding system of the
present invention;
Fig. 6 is a sectional view showing a bobbin on which a
continuous web is wound in one embodiment of a continuous
traverse winding system of the present invention;
Fig. 7 is a graph showing an experimental example of the
continuous web traverse winding system of the present invention;
Fig. 8 is a plan view showing a part of a conventional
continuous web traverse winding system; '
- Fig. 9 is a schematic circuit diagram showing another example
in a conventional continuous web traverse winding system;
Fig. 10 is a block diagram showing an output side circuit when
a plurality of winding devices are in parallel operated in a
conventional continuous traverse winding system; and
U Fig. 11 is a sectional view showing a bobbin on which a
continuous web is wound in a conventional continuous traverse
winding system. :

DESCRIPTION OF THE PREFERRED EMBODIMENTS |

Referring now to Fig. 1, there is shown a plan view for
explaining the process for winding a continuous web on a bobbin.
A bobbin 10 comprises a cylindrical shaft 10a and a pair of
circular disc-like collars 10b mounted on the opposite ends of the
shaft 10a. The bobbin 10 is rotated by a mechanism which will be
described below to wind a continuous web 14 which in the form
of thin metal tape while it is reciprocated in an axial direction. A
stationary guide roll 12 is adapted to supply the continuous web
14 and is rotatably secured to a supply apparatus (not shown).
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SUMVARY COF THE | NVENTI ON In order to achi eve the above-nenti oned
object, the present invention provides a continuous web traverse w nding
system for winding a plurality of continuous webs on a plurality of

bobbi ns, each having a cylindrical shaft and having a pair of disc-shaped
collars at opposite ends thereof, including a plurality of w nding devices,
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t he bobbi n; witichetlaanges feonx wep rigl —9 ammnediatelynafter the rectilinear
movement of the bobbin 10 reverses from a direction M to a
direction O in Fig. 1. 5 denotes a distance at which the bobbin 10
advances while the continuous web 14 changes it's winding spiral
angle by 6. Accordingly, the bobbin 10 will advance by 25in a
direction represented by O while the winding spiral angle changes
from+ 6to- o,
Fig. 2 is an elevation view correspond to Fig. 1. L denotes a
distance between a separation poinrt of the continuous web 4 from
the stationary guide roll 12 and a contact point of the web 14 with
the wound continuous web 14 on the bobbin. The stationaryv
guide roll 12 has an external diameter Dg and the wound
continuous web 14 has an external diameter of D.
Now, 25 will be obtained from the followmg The relation is
established from Fig. 1.

b S=LXtan6--+ (1)
Therefore,
26=2 (LXxtané) « - - (2)
From Fig. 2, we obtain
L={L0% - (D/2+Dg 2) 2%} 05
={L0%-1/4%x (D+Dg) 21} %5 ... (3)

Referring now to Fig. 3, there is shown an evolutionary view in
which one turn of the wound web 14 on the bobbin 10 is cut in an
axial direction of the bobbin 10 and is evoluted on a plane. The
dimension of the web 14 in a vertical direction is = D since it is an
outer peripheral length of the external diameter D. P denotes a
traverse pitch and 6 is a winding spiral angle. The following
relation is established

tan@=P,/ (mxD) - -+ (4)
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bobbi n;' Dy denotes the external dianmeter of the guide roll; P denotes the
traverse pitch of the continuous web wound by -the bobbin; D denotes an
external dianeter of the continuous web wound by the bobbin at any sel ected
time and in which the reversing position at the external diameter of Dis
offset in a negative direction in accordance with said relationship A from

an original revgrsin osition.of the contin S at bo tremties of
reci pr gcal noveﬁéﬁ{eg?rpeoiy BypBRg expressions 3y an\gP-’l) mto &])’e}'(‘s 153
The third i ncenvesied asdolloxeri zed in that said w ndi ng control sequencer

al so nmonitorg §kearpt ptipp df—tihg ger vopnpby )ahd Suppkires” 4 sixgbal 1to said
servo notor via a servo-anplifier. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1is a plae Vilew 4 or 1exps ai nimg phe )pf ocds? ofP v ridi wgDa ¢0OBt i nuous
web on a bobbin;  Fig. 2 is a longitudinal sectional viewrel evar(:g)to
Fig. 1, Fig...3 is an evolutionary view show ng one turn of THg"" "
conti nuous web NEWhIEYRTSIE posHIoN Gfthechanging confinuQus wep At Willh of
t he bobbi n abé detesminededs dollome pl an vi ew,

In Fig. 1, it is assumed thar a first reversing position of the
continuous web 14 be zero and the direction O be positive (+), an
external diameter of the shaft 10a be represented by D1. The
external diameter of the wound continuous web 14 on the bobbin
10 at any selected time, the distance by which the bobbin 10

. advances in a direction O on a first reversing and the distance by

N which the bobbin 10 advances in a direction O when the external
diameter of the winding is D are represented by D, Y1 and Y (=23
), respectively.

A which is the reverse point when the wound web has an

external diameter D is represented as follows:

A=Y1-Y s (6) '
Y is represented by expression (5) since Y=256 . Y1 isan
expression when D in the right side of the expression (5) is D1.
Therefore, |
A={L0%2~-1,/4%x (D1 +Dg) 2} %% xP/ (xD1) /2

- {L0% -1 ,4x (D+Dg)2}0'5 xP/ (exD) /2
......... (7)

In other words, the second reversing position of the continuous

web 14 when the external diameter of the windings is D is offset

N from the first reversing position by A that is represented by
expression (7). Therefore, the offset of the reversing position can
be canceled by shifting the reversing position by A in a negative
(-) direction.

Now, the bulged irregular winding due to lag in an electrical
system will be explained.

The delay time of the electrical system in the conventional
continuous web traverse winding system as shown in Fig. 9
comprises about 40 milli-secs. of the internal processing time in
the master sequencer 30, about 40 milli-secs. of the internal
processing time in the winding control sequencer 34, about 1
milli-sec. of the relay 32 and 36, and about 10 milli-secs. of
signals transmission by the servo-amplifier 38, which is a total of
about 111 milli-secs. This time lag causes the bobbin 10, the
reversing position of which is controlled, to be reversed in a
position which is outwardly offset from the reversing position
determined. This is one of cau6ses of the bulged irregular winding.



Fig. 5¢is a block diagram showi ng an output side circuit when a plurality
of “wi nding devices are in parallel operated in one enbodi ment of a
continuous traverse w nding systemof the present invention; Fig. 6is a
sectional view showi ng a bobbin on which a continuous web is wound in one
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cylindrical (g8gkhold®.and a pair of circular disc-like collars 10b nounted

on the opp05| t t.
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wel transmits a signal representative of the number of rotauons of the

shaft 21 to each of winding control sequencers 34. The slide
support 23 is provided on the fixed bed via the linear guide so
that it is linearly movable in an axial direction of the winding
shaft 21, and-is controlled in position and speed by the ball screw
mechamsm 22 that is driven by the servo-motor 26. The number
of rotations of the servo-motor 26 is monitored by each of the
winding control sequencer 34.

Each of the winding control sequencers 34 computes the
reversing position that is corrected in accordance with
programmed relation (7) based upon the numbers of rotations of
the winding motor 20 and the servo motor 26 as well as the speed
of rectilinear movement of the winding shaft 21 which is
synchronized with the number of rotations of the winding motor
20. Each of the winding control sequencer 34 transmits to the
servo-amplifier 38 a control signal that is based upon the results
of the computations. In response to a signal from the sequencer
34, the servo-amplifiers 38 transmits an amplified drive output to
the servo motor 26. Other control data such as corrections of lag
times caused by the mechanical and electrical systems can be see
by a touch panel 33 that is connected with each of the winding
control sequencers 34.

The above-mentioned continuous web traverse winding
system of the present embodiment comprises a plurality of
parallel control units as shown in Fig. 5 for simultaneously
operating a plurality of winding devices. The structure of each of
the winding devices is identical with that of Fig. 4.

The continuous web traverse winding system of the present
embodiment has a total lag time of 30 milli-secs in the electrical
system comprising 20 milli-secs of internal processing time in the
winding control sequence 34 and 10 milli-secs. of signal
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14 and is rotatably secured to a supply apparatus (not shown).

4’ The offset of the reversing position of the continuous web
whi ch changes in association with the outer dianmeter of the continuous web
t hat has been wound on the bobbin 10 will be mathematically anal yzed and
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Although the mechanism to cause the bobbin 10 to be
rectilinearly moved comprises the ball screw mechanism 22 in the
embodiment, it may comprise a rack and pinion mechanism.

\ Although the position of the guide roll is fixed and the bobbin is
reciprocated in the preferred embodiment, the position of the
bobbin may be fixed and the guide roll may be reciprocated.

An experiment of the continuous web traverse winding
systems of the embodiment will be described.

In the experiment, the reversing points for respective winding
diameters are measured in both cases in which correction of the
reversing point is conducted and not conducted based upon the
control relationship.

In the graph of Fig. 8, an abscissa denotes the diameter of
winding in mm and an ordinate denotes the offset of the reversing
position in mm. Square points denote the measurements when
correction based upon the control relation is not made. Circular
points denote the measurements when correction is made based
upon the control relation. A dotted line denotes a theoretical line
when correction based upon the control relation is not made. A

- dot and chain line denotes a theoretical line when correction
based upon the control relation is made.

It is apparent from the comparison between the cases
correction was made or not made as shown in Fig. 8 that the
offsets of the reversing points for respective winding diameters
are remarkably reduced by the correction based upon the control
relationship.

The present invention prov1des the advantages that will be

‘described.

Since a normal or reverse rotation instruction signal that is
generated in accordance with the control relationship controls the
servo motor to correct the reversing position and a simple
structure of the control circuit shortens the period of time which
is taken for arithmetic operation and signal transfer, correction of
bulged irregular winding which has been previously manually

- 8



direction represented by O while the wi nding spiral angle changes fromt
ferr] to- [err]. Fig. 2 is an elevation view correspond to Fig. 1. L
denot es a di stance between a separation point of the continuous web 4 from
the stationary guide roll 12 and a contact point of the web 14 with the
wound continuous web 14 on the bobbin. The stationary guide roll 12 has an
external dianmeter Dg and the wound continuous web 14 has an external”
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direction ofint eneceﬁstﬂmmbmtge(hdmegu'lanIwnrﬂﬂrxglcanm@nedutad di mensi on of the
web 14 in a A(@d‘cbﬂdiﬁglﬁl ties leRgth Sfltdie’ toRtitiuties Web thancantise weungheral
| ength of ?PE @rlflPrefséifnqtt% GAudse’dara bﬁ@f‘aﬁﬂﬁ [err] is
a w ndi ng Sp fiitie oufit of Pt &8&8}1'&”1- h?uf"ﬁ%ﬁg?p
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“Therefore, by putting expressions (3) and (4) into (2), 2[err] is converted
as follows: 2 [err]=2 x [ {LO [err] - 1/4 x (D+Dg)[err]}[err] x P/
([err]xD) | = {rtoferri— 1/4 x (D+Dg)[err]} [err] x P/ ([err] x D) /2
‘Now, reverﬁw Tl t he changi ng conti nuous web 14 will be

-det er mi ned mm,"smm,m"n Fig. 1, it is assuned that a first reversing
position of*the dontm n€o web 14 be zero and the direction O be positive
([err]), an external diameter of the shaft 10a be represented by Dl. The
external dianmeter of the wound continuous web 14 on the bobbin 10 at any

sel ected time, the distance by which thegagbbin 10 advances in a direction
Oon a first reversing and the di stanceEBy—Wni ch the bobbin 10 advances in

a direction O when the, [ ' 1.ndi i re
represented by D, Y1 :%@ﬁiﬁ?ﬁ%’éfwég%%ﬁﬁwfha%ym is the
reverse point when the wound web has an external diameter Dis represented
.as foll ows: A=Y1-Y (6) Y is represented by
“expressi on [.5A sprignuoys-gel trayerse winding syister fpr windingha phualitp afrcontivuqusgiebs
'si de of t heorea phuality ofibglibins, sachhavifiger exflindeical Ahaft land haeingla paid 62 disc-gldped Dg
) [err] } [eollaks at Bppédier éddsxtherkof, ineluding a plir@lifyeof jwindihg Adevices, Dwbiph| arer |
} [err] x Rimulth@oully*operated, €ach device comprising: a stationary guide roll for supplying a
o () contiBudisRED WP EALR: bdbbth ﬁﬁ'(‘vﬁﬁéinﬁeii’ fif & Okt SpdedPl sfifie Eﬁi?port which
CONtI NUOUS 5 provided so that it is slidable with respect to the stationary bed in an axial direction of
~ the bobbin; a winding motor having a rotary shaft on which the bobbin is mounted, which
is fixedly supported on the slide support; a slide drive mechanism having a reversible
servo-motor for reciprocally sliding the slide support in an axial direction of the bobbin;
and a winding control sequencer which monitors the number of rotations of said winding
motor for supplying a normal or reverse rotation signal to the servo-motor, said sequencer
being adapted to generate the normal or reverse rotation signal in accordance with a control
relationship preset to correct the reversing position of the continuous web which changes
with the increase in the external diameter of the continuous web wound on the bobbin.

2. A continuous web traverse winding system as defined in Claim 1 in which said control
relationship is represented as follows:
A={102-1/4x(D1+Dg)2}*xP/(nxD1) /2

-{L02-1/4x(D+Dg)2}*xP/(nxD) /2

wherein LO denotes the distance between the centers of the guide roll and the bobbin; D1
denotes the external diameter of the bobbin; Dg denotes the external diameter of the guide
roll; P denotes the traverse pitch of the continuous web wound by the bobbin; D denotes
an external diameter of the continuous web wound by the bobbin at any selected time and
in which the reversing position at the external diameter of D is offset in a negative
direction in accordance with said relationship A from an original reversing position of the
continuous web at both extremities of reciprocal movement of the bobbin.

3. A continuous web traverse winding system as defined in Claim 1 or 2 in which said

winding control sequencer also monitors the rotation of the servo-motor and supplies a
signal to said servo motor via a servo-amplifier.
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web 14" when the external dianmeter of the windings is Dis offset fromthe
first reversing position by A that is represented by expression (7).
Therefore, the offset of the reversing position can be cancel ed by shifting
the reversing position by Ain a negative (-) direction. Now, the bul ged
irregular winding due to lag in an electrical systemw |l be explained.

The delay tinme of the electrical systemin the conventional continuous web
traverse winding systemas shown in Fig. 9 conprises about 40 n1II|-secs

of the internal processing tinme in the master sequencer - -
mlli-secs. of the internal processing tine in the w ndi gﬂﬁpgﬂggrﬁﬂsgfﬂji
‘sequencer 34, about 1 mlli-sec. of the relay 32 and 36, gand 5»@ ; &
mlli-secs. of signals transm ssion b vo-anplifi b
total of about 111 milli-secs. This t%Qﬁgzgﬁgzgauses t he bobbln 10 the

i en i ontwardly of (CONTINGRE Mg aPA YR Sp EmBIRGA TSI EM o6 i o' s

one of causes of the bul ged irregul ar w nding.

6 Now, a preferabl e enbodi nrent of a continuous web traverse

wi nding syst erA icontinuony weln avesse: winding systers dor windieg,a ipbiralifiy| of dostisngsawehsd
with refereiteon a plumlity afi bobbins 10 Radhedasi o pluralityt of Minding , devives,ewhichs aewn

a circuit diimgltaneodlly operated. Each device comprises a stationary guide roll 12 for supplying
. a continuous web 14 to each bobbin 10 for winding it, a winding motor 20 for driving the
bobbin 10 to rotate , a slide drive mechanism 22 having a reversible servo-motor for
reciprocally sliding the bobbin 10 and a winding control device sequencer 34 which
monitors the number of rotations of said winding motor 20 for supplying a normal or
reverse rotation signal to the servo-motor 26 in accordance with a control relationship
preset to correct the reversing position of the continuous web 14 which changes with the
increase in the external diameter of the continuous web 14 wound on the bobbin 10.

“This Sheet Has Been RTilaced
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mai n conponents of the continuous web traverse wi nding system of the

present enbodi nment. In Fig. 4, the bobbin 10 conprises a cylindrical
shaft 10a and a pair of circular disc-shaped collars 10b nounted on
opposite ends of the shaft and is nounted on one end of the w nding shaft
21. A stationary guide roll 12 is adapted to supply the continuous web 14
to the bobbin 10 and is secured to the a supply side apparatus (not shown).
The wi ndi ng 1€3Agt arls rotatably and slidably supported on a slide support’
23 and is dri otate by neans of DEAWINESIi ng not or 20 secured to the
slide support 23. The wi nding notor 20 transmts a signal representative of
the nunber of rotations of the shaft 21 ¥6 each of winding control
sequencers 34. The slide support 23 is provided on the fixed bed via the

| i near guide so that it is linearly novable in an axial direction of the

wi ndi ng shaft 21, and is controlled in position and speed by the ball screw
mechani sm 22 that is driven by the servo-notor 26. The nunber of rotations
of the serwvo-motor 26 is nonitored by each of the wi nding control sequencer

34. Each of the w Drs 34 conputes t he reversing
p05|tion that is corfected in a@¢ordance W progra relation (7) based
upon the nunbers of, fotations of the w ndip tor nd the servo notor

26 as well as the speed of rectilinear nmovement of the wi ndi ngyshaft 21

whi ch is synchroni zed mﬁthr%he-ﬁUﬁbéP—qFﬂP ng notor 20.
Each of the w nding ¢ontrol SEqUENCEL Fanspgts to tne servo-anplifier
38 a control signal that is based dﬁbn f .Che conputations. In
response to a signal [fromthe sequ lifiers-38
transmts an anplified drive output™t 26. O her control
data such as correct{ons of |ag

_./_/12

- Ol



ti mes taused by the nmechanical and electrical systens can be see by a touch
panel 3 3 that is connected with each of the w nding control sequencers 34.
The above-nentioned conti nuous web traverse w ndi ng system of the present
enbodi ment conprises a plurality of parallel control units as shown in Fig.
5 for simultaneously operating a plurality of w nding devices. The
structure of each .of the winding devices is identical with that of Fig. 4.
The continuous web traverse wi nding system of the present enbodi nent has a

total lag tinme of 30 milli-secs in th&/électrical system conprising 20
mlli-secs of interg?ﬁ_gﬂp ssing tine in the winding control sequence 34
and 10 mlli-secs. *7srgna
transnission by the servo-anplifier 38)glhe lag time of the electrical
systemis shortened to 27 % of that of above- nti oned conventi onal
conti nuous web traverse w ndi ng syz&en1 i t reversing position is
corrected by both the control based&upon fhg abpVv ntioned relation (7)
and shortening of the lag tinme in thé ricgl systemas shown in Fig.
6(a), the bulged irregular w$ﬁﬁ+ﬁg- ted/by a dotted line is
elimnated, resulting in that the gap en ed by the di nension a.
Thi s enabl es the continuous yweb 14 to be unfl on :

o 14 '

. i

-/
v \:::
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t he bobbin 10 by an excess corresponding to a. Accordingly, the |ength of
the continuous web that is wound on one bobbin can be increased. :

Al t hough the mechanismto cause the bobbin 10 to be rectilinearly noved
conprises the ball screw nechanism 22 in the enbodinment, it may conprise a

rack and pinion nechanism Although the position of the guide roll is fixed
and the bobbin is reciprocated in the preferred enbodi nent, the position of
the bobbin may be fixed and the guide roll may be reC|procated. An

experiment of EEﬁ_go 4nuous web travesme w nding systens of the enbodi nent
wi |l be descri n the experinent, the reversing points for
respective w nding dianeters are neasured in both cases in which correction
of the reversing point is conducted and not conducted base pon the
control relationshinp. In"the graph of Fig. 8, an abscis denotes the
di anet er of mnnq g i and an ordi nate denotes the off<et of the
reversing positi'Qy Square points denote thg neasurg [ J
correction baj'. contro elagzon i s not}| nade. - i?thiHrEEAmﬁga
whe@ Jcor i s made bas n the, gontro

denote the me
relation. A dotteg ne de ot es thgrﬁgﬁ OFi ne wh n corre on based
upon the contr ol | &+ dg. O¥%d chai§ |ine~denotes a

3 i d th T qn t d
; isﬁgtmgggnrmﬂgsrc : Gc51 Wié.nﬁgéﬁﬁgdg or

theoretical |ine
It is apparent f

not made as showy/in e ffsets|of the reversing E@é
respective w ndigq e eddiced by the c ﬁ sed
upon the control_ el atidqnshinp. The n inventlon prOV|des t he
advant ages that 2811 be _
24 = ,SERvo
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descri bed. Since a normal or reverse rotation instruction signal that is
‘generated in accordance with the control relationship controls the servo
notor to correct the reversing position and a sinple structure of the
control circuit shortens the period of time which is taken for arithmetic
operation and signal transfer, correction of bulged irregular w nding which
has been previously manual ly ' 8 _
conduct ed .can be autonmated. Accordingly, unqualified w nding such as edge
br eaki ng or cqggﬁgge f the wound web i ch has been otherw se caused by
variations in 1 [xueudﬁg or w ong operationAQ?Q be elimnated. The
gap between the collars of bobbi n and the wou onti nuous web that has
been given in excess for bulged irregular w nding can be reduced.

Accordi ngly, theg} t by of th%jpontinuous web tha{iéﬁggk?e wound on the
bobbi n can be in 'éggegl_fﬂLg_gauses facilit pe | efficiency, the

amount of production pe it time and productijgn efficiency to be
7

:
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C ai ns” : CONTI NUOUS VEB TRAVERSE W NDI NG SYSTEM 1. A

conti nuous web traverse winding systemfof winding a plurality of
continuous webs on a plurality of bobbins, each having a cylindrical shaft
and having a pair of disc-shaped collars at opposite ends thereof,
including a plurality of wi nding devices, which are sinultaneously
operated, each device conprising: a stationary guide roll for supplying a
continuous web to igohgggaggp for winding it in a constant speed; a slide
.support which is priow that it-is skvélable with respect to the
stationary bed in an axial direction of the bobbin; a w nding notor having
a rotary shaft on which the bin is nounted, which is fixedly supported
on the slide support; a slrd rive mechani sm having a reversible

servo-notor for reciproc Stjding the_slide support in an axial
direction of the bobbin; an a] p ndi ng 3t r ol sequencer ich nmonitors the
nunber of rotations @p-sa f fer-stpptyHng/a normal or reverse
rotation signal to the o- not or (R d sequenceL.:Gsb g adapted to

generate the nor mal3§ r rse rot on si | in ac dance with a control
rel ati onship preset?fo recy the ' posi ti gn e 34nt i nuous web
whi ch changes with the increpge ipt exteTﬁaT'd1aNEte pf the continuous

web wound on the bo%n 2. A contl uous:iQ‘EE1 travers ndi ng system as
defined in daim1l i WH@ said ¢ t-onshi(@ 8f esented as

foll ows: .
38 : —1_.,38 r1.38
L | SERVO
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A= {LO[err] - 1/4x(DL +Dg)[err]} [err]xP/([err]xDL) /2 W1195¢-0)
-{LO[err]- 1/4x(D+Dg)[err]} [err]xP/([err]xD)+/2 wherein LO denotes

di stance between the centers of the guide roll and the bobbin; D1 S
the external diameter of the bobbin; Dg denotes the external dianeter of
the guide roll; P denotes the traverse pitch of the continuous web wound by
t he bobbin; D denotes an external diameter of the continuous web wound by

t he bobbin at any selected time and in which the reversing position at the
external dianmeter of Dis offset in a negative direction in accordance wth

sai.d rel ationship A froman original Jeyessi posi tAMENDEDhSHERT i nuous
web at both extremties of reci procalA“rTUVE'rng"tg. of the bobbin. 3. A

sai'd vinding control CONPRSPES VERTRAVHEE G "
servo-notor and supplies a signal to said servo notor via a

servo-anplifier. 10
A continuous web traverse winding system for winding a plurality of continuous webs

14 on a plurality of bobbins 10 includes .a plurality of winding devices, which are
simultaneously operated. Each device comprises a stationary guide roll 12 for supplying
a continuous web 14 to each bobbin 10 for winding it, a winding motor 20 for driving the
bobbin 10 to rotate , a slide drive mechanism 22 having a reversible servo-motor for
reciprocally sliding the bobbin 10 and a winding control device sequencer 34 which
*  monitors the number of rotations of said winding motor 20 for supplying a normal or
reverse rotation signal to the servo-motor 26 in accordance with a control relationship
_ preset to correct the reversing position of the continuous web 14 which changes with the
~ increase in the external diameter of the continuous web 14 wound on the bobbin 10.

Figure 4 of the drawings should accompany the publication of the
abstrdct. :
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