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1 S P E C I.F 1 CATI ONTITLE OF THE | NVENTI ON: Transfer Mewéiods a7
'-”f Taki ng-up & St acki ng EqU|pnent BACKGROUND OF THE | NVENTI ON:
The present i'nvention pertains to a processing of a plurality of coils .each
formed by winding a belt-like nmetallic strip, and particularly. relates to
a method of transferring coils, in which the coils are placed at both the
exit side and the entry si de of a wel di ng machi-ne through a coil transfer

line made by conbining trangfErEC I FICATION

TITLE OF THE INVENTION: Transfer Method of Coils and Coil
Taking-up & étacking Equipment
BACKGROUND OF THE INVENTION:

The present invention pertains tq a proéessing of a
plurality of coils each formed Dby winding a belt-like
metallic strip, and particulafly relates to a method of
transferring coiis, in which the coils .are placed at both
the exit side and the entry side of a welding machine
through a c¢o0il transfer 1line made by combining transfer
means with various equipment including the welding
machine, resulting in positioning the forward coil and the
rear coil, and after placing both coils in a continuous
state by welding them with the welding machine, the rear
coil is transferred while the forward coil is being taken
up and the sag in fhe strip is absorbed, and then the rear
coil is stacked on the forward coil._The present invention
also relates to equipment which has coils each made by
winding a belt-like metallic strip welded together thus
forming them into a continuous coil, then to transfer the
reaf position coil as viewed in the coil transfer direction
while taking up the coil at the forward position, then the
rear coil is stacked on-the forward coil.

The metallic strip is in general processed into a form
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nmeans wth _ various equi.pnment. including the welding nmachine,
resul ti"yg-&st positioning the forward coil and the rear coil, and after _
placing botP coils in a continuous state by welding themw th the wel di ng
machi ne, the rear coil is transferred while the forward coil is being taken
up and the sag in the strip is absorbed, and then the rear coil is stacked
on the forward coil. The present invention also rel ates to equi pnent

whi ch has coils each made by winding a belt-like netallic strip_welded

t oget her t Ra¥ingr AeRireRnPrAP§Tiiesnianfiotbickress: fah rerephads &oliling

rear position coil as viewed in the coil transfer direction
' and heat treatment on an ingot and finally it is slit into

a desired width by a slitter, wherein the width direction
of the strip is made parallel with the central axis of the
coil, and at the same time formed into a coil of the strips
being taken up wifh slit edges being put in line. And such
a coil is- to have various fabrication processes made
fhereon as it is used as a metallic raw material. For
example, a process of welding the strips of a plurality of
coils together is to make coils into a continuous form.

Now, this type of coil is of a iarge size, that is, for
example the minimum dJdiameter of 600 mm and the maximum
diameter of 1,000 mm, and further, they have an appreciable
weight, such as 100 to 300 kg for a coil of copper.alloy.
Therefore, considerable difficulties are encountered. in.
handling and processing coils, for example when the coils
are formed into a continuous form as mentioned.

There will be a number of problems that must be solved,
for example, when any desired length of each strip is taken
out of two coils for welding each end of the strip, how
should it be fed into a welding machine? Also, When a strip
having some 1length is taken out reséecti?ely of the two
coils for welding, what action is taken to correct the
twisting or sag, etc. in the strip into a proper form

before and after the welding? How the strip connected into

ok
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whil e taki ng up the coil at the forward position, then the rear coil is

st atked*dn*hé forward coil. The metallic strip is in general processed.
into a form REPLACEMENT SHEET 2 having desired properties and thickness
by repeated rolling and heat treatnment on an ingot and finally it is slit
into a desired wwdth by a slitter, wherein the width direction

'a continuous form after the welding is taken up? And how
the load of taking up derived from the weight of the strip
and .the twisi-;ing and sag of the s.trip are taken care of?
Further, what should be done for properly taking care of the.
consecutive processing of ' connecting a plurality of coils
into a continuous form one by ohe and then stacking the
same? 3

But, as far as the applicants could detect, to their
regret, there is no method of stacking a plurality of coils,
nor equipment for taking' up and stacking the coils which
are known to have solved such various problems.

Therefore, an object of the éresent invention is to
provide a consolidated trahsferring method with a premise
of w.ellding a plurality of coils. into a continuous form..

Another object of the present invention relates to a -
plurality of coils each formed by winding a metallic strip
and lies in providing such a coil transfer method that coils
are transferred by a 'coil. transfer line in which a transfer
means is corﬁbined with various kinds of equ'ipment including
@ welding machine, and after the process of forming the
coils into a continuous shape with the welding machine, the
coil at the rear position as viewed .in the coil transfer
direction is transferred while the coil at the forward
position is taken up, absorbing the sag in the strip, and

the coil from the rear position is stacked on the coil in
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of the strip is nmade parallel with the central axis of the coil, and at the
same Eifmeskormed into a coil of the strips being taken up with slit edges
being put in line. And such a coil is to have various fabrication processes
made thereon as it is used as a netallic raw material. For exanple, a
process of welding the strips of a plurality of coils together is to nake
coils into a continuous form Now, this type of coil i's of a large size,
that is, for exanple the m ninumdianeter of 600 mm and the nmaxi num

di anet er thelfogward pesd ti@m-her, they have an appreci abl e wei ght, such as

100 to 300 kg for a coil .of cogper al | oy
Still another object of ‘the present invention is to

provide such  a coil transfer method that a plurality of
large and heavy coils are conveyed by a transfer
equipment, and strips supplied to a welding machine are
‘welded one by one, then the strip and the sag in the strip
is taken up and absorbed by a rotation of the coil at the
forward position without scratching the strip, and the coil

“in the rear position is stacked over the coil in the
forward position on an exit side turn table thus forming a
plurality of coils which have been made into a continuous
shape, then the coils can be takén out finally from the
transfer line as one consolidated éroduct, thus such a
continuous transfer process as suifed to the properi:ies; of
the coil and the strip can be achieved.

Further, another object of the present invention is to
provide such ;oil taking up and stacking equipment so that
coils of metallic strips which have been welded and formed
into a continuous shape are so processed as t'aking up one
of the coils while transferring the other coil, with due
care being paid to the properties of the coil and the
strip, and one of the coil is stacked on.the other coil.

Still another object of the present invention is to
provide such coil taking up and stacking equipment so that

the coil at the forward position, out of two coils which
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considerable difficulties are encountered in handling and

processi*ig e8ils, for exanple when the coils are formed into a continuous
formas nentioned. There will be a nunber of problens that nust be sol ved,
for exanple, when any desired |length of each strip is taken out of two
coils for welding each end of the strip, how should it be fed into a
wel di ng machi ne? Al so, When a strip having sone |length is taken out
respectively of the two coils for welding, what action is taken to
correct tharew inrjnfprwardsagd rear positienssiggspedbivelyn pnopar cdidr
before and after the welding? How the strip connected into

transfer direction and at the same time are connected to
each other by welding, is rotated in a horizontal state on
a turn table device, also the coil in the rear position
is held and transférred in a horizontal state by a transfer
equipment, then the strip is taken up by the coil at the
forward position 'and the c¢o0il in the rear position is
stacked on the coil at the forward position.

Further, another object of the present invention is to
provide such coil taking up and stacking equipment that
when coils are welded one by one to form them into a
continuous coil and are taken up aﬁd stacked, two coils in

the front and rear positions are dividedly supported by a

transfer equipment and a turn table device, where the turn

table device can take up the strip with edgeé of the-strip.
aligned well .and even when the céil has a tilt or warp,

etc. generated therein, a position being safe relative to

the coil cah be taken by a follow—uﬁ function, thus avoiding

a damage on a guide roll device for guiding the take up.

SUMMARY OF THE INVENTION:
In summarizing, the coil transfer method of the present
invention is to make each one of the following processes:

Supply of coils:

A process of placing a plurality of coils each one of
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REPLACEMENT SHEET 04 FEB 1997 3 a continuous formafter the welding is
t aken *Up? 8 how the | oad of taking up derived . fromthe weight of the
strip and the twisting and sag of the strip are taken care of ? Further,
what shoul d be done for properly taking care of the consecutlve proceSS|ng
of connecting a plurality of coils :

which is indeperidénit in a stacked stateé on their sides and
carrying them onto a carrir-in table, and conveying a first
coil on the carry-in table to an exit side turn table by
transfer means, then pulling out a strip of the coil.
supplied to the exit side turn table, which is designated
as the forward coil, thus supplying the strip to a welding
machine th:ough an auxiliaif guide roll and aﬁ exit side
guide roll, and a process of supplying a second coil on the
carry-in table to an entry side turn table with a transfer
means and pulling out a strip of this coil, which is

" designated as the rear coil, thus supplying the strip to
the welding machine through an entry éide guide roll,

Absorbing a sag in the strip:

A process of welding the ends of two strips .of the
forward and rear coils, forming these forward and rear
coils in a continuous shape, then taking out the rear coil
on the entry side turn table by the transfer means and
placing it in a stand-by posture, then synchronizedly
rotating the entry side guide roll, the exit side guide
roll, the auxiliary guide roll, the exit side turn table,
etc. for consecutively taking up and'absorbing the sag in
the strip between the entfy side turn. table and the entry
side guide roll and then the sag in the strip between the
entry.side guide roll and the exit side guide roll by the

forward coil, and
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into a_ conti.nuous formone by one and then stacking the sanme? But, as far
as th&-’ appflcants coul d detect, to their regret, there is no nethod of
stacking a plurality of coils,. nor equipnment for taking up and stacking
the coils which are known to have sol ved such various probl ens. Therefore,
an object of the present invention is to provide a consolidated
transferring method with a prem se of welding a plurality of coils into a

continuous form Another object of the present invention relates to a
pl ural i t yIERnESersand - gtacking ©f Lhejrear 12 |ic strip

A process of taking up and absorbing a sag in the strip
with the forward coil while making the rear coil placed in
the taken out and stand-by posture conveyed to and
approached to the exit side turn table with the transfer
means, and retracting the entry side guide roll, the exit
side guide roll, the auxiliary guide roll, etc. in turn
from the transfer line in correspondence with the approach
of the transfer means, then etopping the transfer means at
an upper position corresponding to the exit side turn
table, énd supplying and stacking the rear coil over the
forward coil. |

First, a plurality of coils each one of which is
independent, are carried in to a carry-in fable in. a
stacked .posture on their sides by a suitable means fer ’
example e forklift, etc., and transfer means'is moved to an
upper position corresponding to ‘the cafry-in table, and
after - taking up one coil in the first position (a coil in
the uppermost position) on the carry-in table by suction
means, the transfer line is moved to the direction of the
exit side so that the coil is conveyed to the exit side
turn table. | ‘

Next, on the one hand, the coil unloaded on (supplied
to) fhe exit side turn table is designated as the *“ forward

coil” , and a strip of this forward coil is pulled out by
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and lies in providing such a coil transfer nmethod that coils are _
transf &Fred*By a coil transfer line in which a transfer neans is conbined

wi th various ki-nds of equi prment including a welding machine, and after th

process of formng the coils into a continuous Shape with the welding
machi ne, the coil at the rear position as viewed in the coil transfer
direction is transferred while the coil at the forward position is taken

up, absorbing the sag in the strip, and the coil fromthe rear position i

stacked onanhepeglatam ®Ra®| sdavedT SpEswchs ¥EBteye as to pass through
the auxiliary guide roll and the exit side guide roll and
is suppiied- to a welding machine. And on the other hand, a
second coil on the carry-in table/_ is taken up by returning
the previously mentioned transfer.means, and is supplied to
an inverting table for inverting the same as required.

This inverting pfocess ié made when it is necessary to
change the winding direction of a coil. _After being
inverted, or without being inverted if the inversion is not
necessary, the second coil which has been taken up ‘is
conveyed and suppli_ed to the entry side turn table and is
designated as the “ rear coil " , a.nd a strip of this rear
coil is similarly pulled out by an operator and is supplied
to the weldingmachine through the entry side guide roll-..

Lengths of strips of both of the forward and rear coils
are taken out as much as hecessary and are placed in such a
state as to have been supplied to the welding machine as
mentioned above. In such a state, the strip of the forward
coil 1is guided with the auxiliary guide roll and the
exitside guide roll while the strip of the rear coil is
guided by the entry side. guide 1roll, respectively, thus
restraining the twisting of the strip and a retention of
prbper strip shape are effected, further, the load of weight
ofthe taken out strip will not inflict unnecessary

influence over both of the forward and rear coils. Similar
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4 the forward position. Still another object of the present invention
is: to*provibde such a coil transfer nmethod that a plurality of large
and heavy coils are conveyed by a transfer equipnment, and
strips supplied to a welding nmachine are welded one by one, then the
strip and the sag in the strlp I's taken up and absorbed by a rotation of
the coil at the

actions are made when the strips are handled and further
taken out at the time of welding, thus the guided state of
the strips will be maintained.

With the 'above mentioned taking out of the strips and
their supply to the welding machine, a preparation for a
welding process could be regarded as completed. Then both
ends of the strips are welded together with the welding
machine and both of the forward and rear coils are formed
into a continuous state.

When thg welding is completed, the rear coil is taken
out from the entry side turn table by the transfer means
again and is conveyed to the exit. side direction and is
finally stacked over the forward coi; on the exit side turn
table, and in -this case it will be necessary to prevént the
'strips, which have begn taken out respectively from both of
the forward and rear coils and formed into a continuous
shape by welding, £from contacting various equipment and
being scratched and/or damaged. Therefore, the welding
machine .is first made to retreat _from the transfer 1line
after the welding.

And, a process of absorbing the sag in the strip is
made in such a state that the rear coil on the entry side
turn table is taken out by the transfer means and is held
in a stand-by posture. For that end, the entry side guide

roll, the exit side guide roll, the auxiliary guide roll,
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forward p05|t|on w t hout scratching the. strip, and the coil in the rear
positTon -1s stacked over the coil in the forward position on an exit
side turn table thus formng a plurality of coi |l s which have been made
into a continuous shape, then the coils can be taken out finally fromthe
transfer line as one consolidated product, thus such a continuous transfer
process as suited to the properties of the coil and the strip can be

achi eved. Further,

S e T S chuth] Sal B B R Bt

whi ch havgmp eggk\i\glgdelfip aggdf %Ii)sorb:.ng a sag in the strip between the
entry side turn table and the entry side guide roll then
another sag in the strip between the entry side guide roll
and the exit side guide roll in turn with the forward coil.

Further, while the rear coil which has bee.n taken out
and placed in a stand-by pbsture is conveyed to the exit
side turntable by the transfer means,. taking wup and
absorbing the sag in the strip by the forward coil, the
entry side guide roll, the exit side guide 1roll, the
auxiliary guide roIl,_ etc. which would interfere with the
strip are made to retreat from the iransfer line in turn in
correspondence with an approach of the transfer means.
Finally, the strip remaining between the forward and rear
coils will become extremely short and the transfer means is_
made to stop at an upper position corresponding to the exit
side turn table and the rear coil is supplied and stacked
over the forward coil, thus completing the transfer of the
coils. |
The transfer of the coils for welding the coils is

done in a continuous manner by repeating the above mentioned
processes continuously. .In this contiﬁuous coil transfer,
if the next coil on the carry-in table is conveyed and
supplied by the transfer means onto the entry side turn

table_ beforehand, and 1is placed in a stand-by posture
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into a continuous shape'are SO0 processed as taking up one of ‘the coils

whil e Transférring the other coil, W th due care being paid to the
properties of the coil and the strip, and one of the coil is stacked on
the other coil. Still another object of the present invention is to provide

such coil taking up and stacking equi pnment so that the coil at the forward
position, out of two coils which REPLACEMENT SHEET 04 FEB 1997

there. This may shorten the overall process time and is
desirable in effecting the qontinuous processing.

After returning various_ kinds of equipment which have
been retracted from the transfer line, to their former
positions, the above processes are repeated continuously
and a. plurality of coils, such as the third coil and the
fourth coil, are supplied to the transfer line and are
welded together in sequence. The rear position coil of the .
coils in sequence is conveyed and is stacked over the
forward coil on the exit side turn table. A predetermined
numbér of coils which have been in a continuous state and
are stacked, are consolidatedly taken.out from the exit side
turn table by a suitable taking-out means, and are made
to be finished products.

Also, in a coil taking-up and stacking equipment of the
present invention, the turn table device comprises a
vertical positioning device which lowers the main body of
the turn tab;é device corresponding to the upper position
of the coils which are stacked one by one for maintaining
taking- up height of the strips, and a rotary driving
device to roﬁate the -table body for taking-up the strip
between both coils. Further, the tﬁrn table device- is
provided'with a guidé roll device for taking-up guiding and
an auxiliary guide roll device.

- Further, the guide roll device for taking-up guiding is
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are in forward and rear. positions respectively in a coil transfer

directfon ahd at the sane tine are connected to each other by welding, is
rotated in a horizontal state on a turn table device, also the coil in
the rear position is held and transferred in a horizontal state by a
transfer equi pnment, then the strip is taken up by the coil at the forward
position and the coil in the rear position is stacked on the coil at the
forward position. Further, another object of the present invention is to
prOV|de:ﬂRﬂﬁYkﬂ&dtHkthgauYQﬁﬁi%ﬂthPhb £@aingthe hgide planes of the

coils and a horizontal roll facing the upper edge planes of
the coils. The positions of both rolls may be changed.
according to the revolute (or external) winding or fhe

involute (or internal) winding. of the coils on the table
body as well as the size of the strip. Also, the auxiliary
guide roll device is adaptéd' to chuck .the strip between
both coils until the transfef equipment passes through,

and may adjust the strip feeding position depending on the-:
external winding or the internal winding of the coil on the

féble body. At  the same time the“ auxiliary guide roll

device is adapted to push the strip into the furn table

device accofding to the rotation of the table body.'

Now, when a plurality of coils are taken up and étacked
by the turn table in such a manner fhat the coils are
stacked on their sides, a sﬁacer is interposed fbetween
the stacked coils taking aécount of their after-tfeatment.
Therefore, if there is sﬁch an abnormal condition in the
sideway standing form of the coils as .a tilt of the
coils stacked on their sides or a warp of the uppermost coil,
the guide roll device for taking-up guiding will interfere
with the spacer; Particularly, since the.vertical roll faces
the side of the coil, its forward end (lower end) is
always positioned below the upper side of the uppermost

coil on the turn table device. Therefore, if there is any
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when coils are wel ded one by one to formtheminto a continuous coil and
are taken up and stacked, two coils in the front and rear positions are _
di videdly supported by a transfer equi prment and a turn table device, where
the turn table device can take up the strip with edges of the strip aligned
wel | and even when the coil has a tilt or warp, etc. generated therein, a
position being safe relative to the coil can be taken by a follow up
function, thus avoiding a damage on a guide roll device for guiding the
take up. SldvvaRmalA tBHE IrNVENR Osidewayumatdcking tfexrmoioft rehesf erois hod
of the present .

the vertical roll may interfere with the spacer or others

to cause damage to the roll.

If the vertical roll is damaged, the taking up
op'eration of the forward coil is hindered, so that an
intended taking-up operation and eventually stacking
operation may not be achieved;

Therefore, the coil taking-up and stacking equipment of
the present invention is one in which a sort of safety
mechanism is added to the guide roll device for taking-up
guiding. More specifically, this guide 1roll device for
taking-up guiding is based on a premise that the forward
coil of the coils which are placed in the front and rear
positions in “the coil transfer direction and are cdnnected
to each other, is rotated in the horizontal state' on the
turn table device, and the‘ rear coil is held and
transferred in the horizontal state by the transfer
equipment, and the rear coil is stacked over the forward
coil as the rear coil is being taken up by the forward coil.

Further, it is based on a premise' that the guide roll
device for taking-up guiding is provided with a vertical
roll facing the sides of the coils and a horizontal roll
facing the upper edge planes o0f the c¢oils, where the

positions of both of these rolls can be . changed“ according

to the revolute winding or involute winding of the coil on
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I nvention is to make each.one of the follow ng processes: Supply of coils:
A_proeéess of: placing a plurality of coils each one of REPLACEMENT SHEET 04
FEB 1997 6 which is independent in a stacked state on their sides and
carrying themonto a carry-in table, and conveying a first

the turn table devieée and the size of the strip.

Under such premises, according to the coil taking-up
and stacking equipment the 'above-mentioned guide roll .
device comprises a sensor to detect the upper side of the.
coil so that the relationship between the positioning
height of both of the vertical and horizontal rolls and the
height of the upper side of the coil will be constant
and a vertical driving system for both of the
vertical and horizontal rolls which causes the vertical
height _of the both rolls to follow the upper side planes of
the coils according to the measured value of the sensor.

Further, both of the vertical ;'md horizontal rolls of
the guide roll device for taking-up guiding are provided on
an articulated robot. hand, and the vertical fipll is
connected to a rof.ary driving device and may be driven
rotatingly in such a manner .that the roll faces the sides
of the coils, and the horizontal roll is connected to a
driving system for revolving and is able to determine its
revolving position around the vertical roll according to
the state of introduction of the coil which is guided.

The coils piat:ed in the forward and rear positions
in the direction of transfer of the c;oil and connected to
each other are first stacked. One of the coils which is
placed in the forward position is held in the horizontal

state on the turn table device (actually the table body)
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coil on the carryfin'fable to an exit ‘side turn table by transfer neans,
then ptikling‘out a strip of the coil supplied to the exit side turn table,

which is designated as the forward coil, thus supplying the strip to a
wel di ng machi ne through an auxiliary guide roll and an exit side guide
roll, and a process of supplying a second coil on the carry-in table to an

entry side turn table with a transfer neans and pulling out a strip of this

coil, which is designated _as the rear coil, thus s lying the strip to the
wel di ng rra@lﬁ’idnelﬁhrﬁﬂﬁﬂtﬁﬁ'en‘t'?&l& dehgyuichd Ly ol gggorﬁ?gﬁ PGP ¢ Hes

strip: held and transferred in the horizontal state by the
transfer equipment. The forward coil takes up the strip
between itself and the rear coil, and the rear coil
approaches the forward coil and is eventually stacked over
the forward coil. At this time, the forward coil on the
table body rotates together with the table body by its own
weight and takes up the strip while introducing the same
in the revolute winding or involﬁte winding state.

In taking up the coilé, the guide roll device for
takind-up guiding is positioned in combination with the
forward coil by’ the articulate robbt hand, and guides the
forward coil so that it takes up the strip in an abpropriate
state and the.coils are put in a desired form.

First, according to such a guiding function, the sensor
operates in positioning the guide roll device for taking-up
guiding the coil to measure the positioning height and
the height of upper side plane of the coil on the table
body and to send a signal to the vertical driving system
for the vertical and horizontal rolls so that the
positioning of both of these vertical and horizontal rolls
relative to the coils is made at the.optimum position, so
that the vertical and horizontal rolls are moved in the
vertical direction for effecting the optimum positioning

(automatic follow-up function). Even when the coil has a
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A process of welding the ends of two strips of the forward and rear coils,"
form nY~these forward and rear coils in a continuous shape, then taking out
the rear coil on the entry side turn table by the transfer means and
placing it in a stand-by posture, then synchronizedly rotating the
entry side guide roll, the exit side guide roll, the auxiliary guide roll,
the exit side turn table, etc. for consecutively taking up and absor bi ng
the sag in the strip between the entry side turn table and the entrﬁ si de

e

gui do rol | EhhE PReWaTR < generatRg SHATe iy nEBR VREtIGRdy Tlde WilHenos! |

and the exit side guide.rol| by the
come in contact with the spacer because o0f such an

automatic follow-up function.

| Secondly, in-the guide roll device for taking-up guid;ng,
the vertical roll is positioned in correspondence with the
'side planes of thé coils (an external circumferential
position. of the coil if 'the coil 1is in the revolute
winding and an internal circﬁmferential position of the coil
if the coil is in the involute winding), and is rotatingly
driven by its rotary driving system. Further, as the
horizontal roll works facing thé upper edge plane of the
coil, the forward coil can effect the-intended taking up and

a desired form can be secured for the coils. The horizontal
roll revolves, as required, around the vertical roll.by its
driving system for reveolving, and is always positioned. at
“an appropriate position felative to the strip which is

guided.

BRIEF DESCRIPTION OF THE DRAWINGS:.

Fig. 1 is a general side view of various equipment used
in a transfer method of the present invention;

Fig. 2 is a general plan view of .the various equipment
shown in Fig. 1;

Fig. 3 1is a schematic view showing a coil transfer

process;
This Sheet Has Been Replaced
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forward coil, and - REPLACENVET SHEET 7 Transfer
and stackihg of the rear coil: A process of taking up and absorbing a sag
in the strip with the forward coil while making the rear coil placed in the
taken out and stand-by posture conveyed to and approached to the
exit side turn table with the transfer neans, and retracting the entry side
guide roll, the exit

Fig. 4 is a schematic view showing a c¢oil transfer
process;

Fig. 5 1is a schematic view showing a coil transfer_
process;

?ig. 6 is a schematic vigw showing a coil transfer

' process;

Fig. 7 1is a schematic' view showing a coil transfer
process;

Fig. 8 is a schematic view showing a coil transfer
process;

Fig. 9 1is a schematic view showing a coil transfer
process; |

Fig. 10 is a schematic view showing a coil transfer
process;

Fig. 11 is a schematic view showing a coil transfer.
process;

Fig. 12 1is a schematic view showing a coil transfer
process;

Fig. 13 is a schematic view showing a coil transfer
process;

Fig. 14 is a schematic view showing a coil transfer
process; |

Fig. 15 is a schematic view showing a coil transfer
process;

Fig. 16 is a schematic view showing a coil transfer
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side guide roll, the auxtliary guide roll, etc. in turn fromthe transfer .
| i ne ih-*corftespondence with the approach of the transfer neans, then
stopping the transfer means at an upper position corresponding to the exit
side turn table, and supplying and stacking the rear coil over the forward
coil. First, a plurality of coils each one of which is independent, are
carried in to a carry-in table in a stacked posture on their sides by a
suitabl e nmeans for exanple a forklift, etc., and transfer neans is noved to
an upper pBEP€e®B:corresponding to the carry-in table, and

Fig. 17 is a schematic view showing a coil transfer
process; |

Fig. 18 is a échematic view showing a positional
relationship of a guide roll device for taking-up guiding
corresponding to involute and revolute windings of the coils;

-Fig. 19 is a schematic view showing a automatic
follow-up function of a guide roll device for taking-up
guiding; |

Figs. 20 (A), 20 (B), and 20 (C) are process explanatory
views showing the transfer taking-up and stacking of the
coils; | |

Fig. 21 is a cross sectional view of the important parf
of the guide roll deviée for taking-up guiding; o

Fig. 22 is a plan view of the guide roll device for
taking-up guiding shown in Fig. 21;

Fig. 23 is a lateral cross sectional view taken along
arrow VI - VI in Fig. 21;

Fig. 24 is a side view of a turn table devicev(in such a
state that the guide roll device for taking-up guiding is
omitted);

Fig. 25 is a plan view of the turn téble device (in such
a state that the guide roll device for taking-up guiding
is assembled in place); and |

Fig. 26 1is an oblique schematic view showing a
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7after taklng up one coil inthe first position (a coil in the uppernost
posi ti‘eh) on the carry-in table by suction means, the transfer line is

moved to the direction of the exit side so that the coil is conveyed to the
exit side turn table. Next, on the one hand, the coil unloaded on (supplied
to) the exit side turn table is designated as the forward coil , and a

strip of this forward coil is pulled out by REPLACEMENT SHEET FEB 1997

positioning state of the coils placed in both forward and

rear positions.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

Now, an embodiment of the present invention will be
explained by referring to the drawings. First, explanations
will be made on the generai aspect of the embodiment such
as the arrangement and orientation of wvarious kinds of

- equipment. In Fig. 1 and Fig. 2, the left side and the
right side in the drawings will be defined as the entry
side and the exit side, respectivery, and the following
various'processing'equipment are arrahged in turn.

In .the explanations given above and beiow, in Fig. 1
and Fig. 2, the right side is defined as the“froni: " and
the left side is defined a§ the “ rear” , the direction from
the front to the rear is represented by arrow X. The upper
section in Fig. 1 is defined as the “upper " side and the

lower section is defined as the lower” side. The up and
down directions are represented by arrow Z. Further, the
upper side in Fig. 2 is defiﬂed as the “ left” side and the
lower side is defined as the “ right " side, an§ the left‘and
right directions are represented by arroﬁ Y.

Various kinds of processing equipment are positioned

in turn from the entry side to the exit side. In the upper

area (upper space) of the section extending from the entry
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8 an operator and placed in such a state as to pass through the auxiliary
gui de rbil ahd the exit side guide roll and is supplied to a welding
machi ne. And on the other hand, a second coil on the carry-in table is
taken up by returning the previously nentioned transfer neans, and is
supplied to an inverting table for inverting the same as required. This

I nverting process is nade when it is necessary to change the w nding

direction of a «coil. After being
. side to the exit side, a transfer equipment 1 as “ transfer

means " is retractably provided, so that an overall
transfer line L in which the various kinds of equipment are
combined to each other is formed. The transfer equipmént.l
is retractébly moved in the wupper area of the section
exendingfrom the entry side to the exit side, and selects an
equipment needed for accompiishing a process from various
kinds of equipment "and stops at the position above the
selected equipment to take up the coil C with suction meahs.
or to make it possible to supply the coil C.‘

As for the various equipment} in the order from the entry
side to the exit side, an escape taﬁle 2, a tentative stock
table 3, a carry-in table 4, an inverting table 5, an entry
sideA turn table 6, an entry side guide roll 7, a ;nelding
machine 8, an exit side guide roll 9, an addional guide
roll 10, and an exit side "turn table 11, a weighing
equipment 12, and a packing tablel3 are arraﬁged in.

Here, a guide roll device 14 for taking-up guiding is
combined to the exit side turn table 11. An exit side
transfer equipment 16 is proyided separately from the above
mentioned transfer equipment 1 for taking out a plurality
of coils 15 togethér' which have been,.stacked on the exit
side turn table 11 and connected tq one another in a-
continuous form, in such a manner that the equipmeﬁt 16 is

retractably moved among the exit turn table 11, the
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i nverted, or w thout being inverted if the i nversion i s not necessary, the
second toil thich has been taken up is conveyed and supplied to the entry

side turn table and is designated as the rear coil , and a strip of this.
rear coil is simlarly pulled out by an operator and is supplied to the
wel di ngmachi ne through the entry side guide roll. Lengths of strips of both

of the forward and rear coils are taken out as nuch as necessary and are
placed in such a state as to have been supplied to the wel ding nachine as
nenti oned aighing equipnent ot 2 andicthe rpackinghtablewhded coil is gui ded

with the auxiliary guide roll and the .
: Now, each of the various equipment will be explained,

and then a method of transferring the coils using such
équipment will be explained.

Transfer equipment 1l:

The transfer equipment 1 takes out a coil C from a
processing equipment by vacu@m sucking and holds it in the
horizontal posture, and then transfers and supplies the
coil to another processing equipment to be required. When the
processing in the equipment is completed, the equipment i
vacuum sucks the coil C again and takes out and holds it in
the horizontal state, and then tranéfers the coil C to the
next processing equipment; generally from thé left sige fo
the right side in Fig. 1.

Therefore, a transfer rail 17 is provided above the
various equipment from the entry side to the exit side. A
truck 18 which freely moves back and forth is placed on fhé
tfansfer rail 17. A suspendiné base 19 which is vertically
movable is provided on the -truck 18, and a plurality of
vacuum pads 20 which suck the upper side of the coil C are
provided on the base 19. The transfer equipment 1 effects the
centering of the coil C in the X direcéion, and detects the
outer diameter of the coil C by a sensor not shown in the
drawing and transmittes the data to each of the equipment.

Carry-in table 4:

AR
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‘exitside guide roll while the strip of the réar coil is guided by the entry

side gti-de r'ol |, respectively, thus restraining the twisting of the strip
and a retention of proper strip shape are effected, further, the load of

wei ght oft he t aken out strip wll not inflict unnecessary

I nfl uence over both of the forward and rear coils. Simlar 9 actions are

made when the strips are handl ed and further

The carry-in table 4 receives a plurality of coils 22
togeﬁher with a pallet 21 for the first time when the
plurality of coils 22 which are in the respectively
independent state (discontinuous state) and stacked on
their sides on the pallet 21 beforehand are supplied to the
transfer 1line L by a forklift not shown in the drawing. The
table 4 effects the centering of each coil C in the Y
direction when the transfer equipment 1 takgs out the coil
C as the first coil Cl1, the second coil C2, the third coil
'C3, etc. which is always positioned uppermost on the
carrying-in table 4. .The carry-in table 4 receives the
plural coils 22 for the timg bein§ regardless of' whether
the coil is a non-defective coil, a coil to be returned
(defective coil) 23, or a coil to be reworked 24.

Escape table 2 and tenporary stock table 3:

If the coil C on the carry-in table 4 is the returned
coil 23, it is sucked and hoisted by the transfer equipment
1, 'and then is transferred to the eécape table 2 to be
stocked there. The coil is ©properly taken out of the
transfer line L. On the other hand, if the coil C is the
reworked product 24, the coil is also transferred to the
temporary stock table 3 where the coii is subjected to the
necessary processing, and is conveyed by the transfer
equipment 1 to the exit side turn table 11, the entry side

turn table 6 or the inverting machine 5.
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taken out at the time of welding., thus the guided state of the strips will
be maimtai ned. Wth the above nentioned taking out of the strips and their
supply to the wel ding machine, a preparation for a welding process could be
regarded as conpl eted. Then both ends of the strips are wel ded toget her
with the wel ding machine and both of the forward and rear coils are forned
Into a continuous state. Wen the welding is conpleted, the rear coil is
taken out _fromthe entr S|de turn table by the transfer nmeans again and is
conveyed IﬂveFEléiltab; e3direction and is

The inverting table 5 inverts the coil C for changing
the direction of winding the coil C, where an inverting
machine 26 is combined to a table body 25. The coil C which
is required to be inverted is supplied to the table body
25 by the transfer equipment 1. Then the coil is sent from
the table 25 to the édjacént inverting machine 26, where
the coil C is chucked by an air spring and will be
subjected to the inversion processing. After the invefsion'
the coil C is returned from the inverting machine 26 to the
former table body 25 and is taken out by the -transfer
equipment 1. '

Entry side turn table 6:

The entry side turn table 6 receives the coil C for Earring
out the welding process. The received coil C is handled as the
"rear coil” . In the table 6 the external or internal
periphery of the coil C is unwound so that its strip 27 can
be made easy to be taken out, and bundling belts are
wound round the coil at several positions to temporarily
bundle the coil C. A manual bundling machine 6A with a
balancer is assembled for the sake of the tentative
bundling. |

Entry side guide roll 7 and exit side guide roll 9:

The entry side guide roll 7 and the exit side guide

roll 9 have the similar structure and are respectively
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finally stacked over the forward coil on the exit side turn table, and in
this case it*w |l be necessary to prevent the strips, which have been taken
out respectively fromboth of the forward and rear coils and formed into a
conti nuous shape by wel ding, fromcontacting vari ous equi pnent and bei ng
scratched and/ or damaged. Therefore, the wel ding machine is first nmade to
retreat fromthe transfer line after the welding. And, a process of
absorbing the sag in the strip is nmade in _such a state that the rear coi

on the enPr@ceddeatyr theaprBtry t §RE8 ofRdpyathetheane*it neifR P& itheiel d

welding machine 8. Therefore, explanations will be made on
one of them, that is, the ent;y side guide roll 7 for the
convenience of explanation, while the  corresponding
components of the other one, the exit side guide roll 9
will be merely shown with the same identification numbers.

The entry side guide 'roll 7 1is retractably moved
(is able to retract and return) on a rail 28 positioned in
the Y direction. In the guide roll 7 an upper clamp roll 31
and a lower driving roll 32, which are formed as an up and
down pair in a horizontal state, aré provided on a support’
base 30 which is vertically movable 6n a shaft 29.

The upper ciamp roll 31 is adapted to be opened and'
closed relative to the lower driving roll 32. The foll 31
has a state of chucking the strip 27 in cooperation with the -
lower driving roll 32 when closed, and a guide state of
letting the strip 27 ﬁass therethrough when opened. At the
time of the welding process, the upper clamp roll 31 is
used as an auxiliary guide roll, and after the welding it
is used as a deiiQery roll for sending the strip 27.
However when the rear coil RC on the entry side turn table
6 is taken up and conveyed by the tranéfef equipment 1, the
roll 31 retracts from the transfer 1line L and is totally
moved to a position where there is no occurrence of the

interference with the rear coil RC and the strip 27
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in a stand- by posture. For that end, the'entry side guide roll, the exit
side gu'l de roll, the auxi liary guirde roll, FEB 1997 | - 10 the exit side
turn table, etc. are synchronizedly rotated for taking up and absorbing a
sag in the strip between the entry side turn table and the entry side guide
roll then another sag in the strip between the entry side guide roll

extending therefrom.

Here, the height positions of the upper clamp roll 31
and the lower driving roll 32 are automatically positioned
to the positioﬁ inputted into a cor;trol device not shown
in 'the drawing, and further their positions in the Y
direction are automatically positioned by inner and outer
diameters of the coil C.

Welding machine 8:

The welding machine 8 is an apparatus to weld ends of a

strip 33 of the *“ forward coil FC and a strip 27 of
the “rear coil RC" , to effect a finishing process
thereon, and then to perform a itnarking process on the
welded parts. The welding machine. 8 compris_es mainly a
truck 34 which can advafxce and retract itself in the Y
direction, an upper unit 35 provided in such a manner that
the unit 35 can be advahced and retracted in the same Y
direction on the truck 34, and a lower .unit 36 provided at
the- forward end of the truck 34 in such a manner that the
unit 36 can move up and down in the Z direction. A main
body 37 of the welding machine is installed in the upper
unit 35 while a dryer 38 is attached to the lower unit 36.

At the time of welding the upper. unit 35 protrudes
itsélf to the forward end, and after the welding the upper

unit 35 moves to the 1left side in the Y direction. The

lower unit 36 ascends to a space created by the movement of
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and the exit side guide roll in turn with the forward coil. Further, while
t he re&f coi I* which has been taken out and placed in a stand-by posture is
conveyed to the exit side turntable by the transfer neans, taking up and
absorbing the sag in the strip by the forward coil, the entry side guide
roll, the exit side guide roll, the auxiliary guide roll, etc. which would
interfere with the strip are nmade to retreat fromthe transfer line in turn
i n correspondence wi th an approach _of the transfer neans. Finally, the
strip-rendf® ng¥dt wden £RE f &PRar ATEARIr cBFOEBFFs WWhenhetBfe RRPFoBBEY

short and the transfer neans is . ,
necessary for the welding are all completed, the entire

machine with the truck 34 retracts to the left side in the
Y direction and prepares for the taking up of the strips
27, 33., the absorbing 6f the sag therein and the transfer
of the rear coil RC.

Auxiliary guide roll 10:

The auxiliary guide roll 10 is an equipment to wofk aé
a push—iﬂ roll when the strips 27, 33 are taken ﬁp and
their sags are absorbed by the forward coil FC on the exit
side turntable 11.

A roll supporting part 39, thch can advance and
. retract iﬁ the Y difection. and at the same time can have
its height adjusted in the Z direction, is provided. A
group of the gquide rolls represented by horizontal pinch
rolls 40, 41, which drive as an wup and down pair,
are provided at the roll supporting part 39. The horizontal
pinch rolls 40, 41 chuck the strips 27, 33 in cooperation
with each other, and at the same time when the transfer
equipment 1 approaches in such a manner that the trans'fer.
equipment 1 goes beyond this auxiliary guide roll 10, the
upper horizontal pinch roll 40 is opéned to release the
binding of the strips 27, 33 and preseﬁts a free state.
When the upper horizontal pinch roll 40 is closed, the

lower horizontal pinch roll 41 conveys the strips 27, 33
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made to stop at an upper position corresponding to the exit side turn table
and the rear coil is suppl i ed and stacked over the forward coil, thus
conpleting the transfer of the coils. The transfer of the coils for welding
the coils i-s done in a continuous manner by repeating the above nentioned
processes continuously. In this continuous coil transfer, if the next
coil on the carry-in table is conveyed and supplied by the transfer neans

i ; d, dis placed_.in a stand-b
gg;?uﬁgeﬁégié i%%ia%&%%#f%%é%t%ﬁ%Egh%gom Ihe entry sgde to the ex¥t

side, for pushing the strips 27, 33 into the forward coil FC
on the turn table 11.

As the transfer equipment 1 approaches soon, the
chucking state of the strips 27, 33 is released as
mentioned above, and the entire roll assembly moves
(retracts) in the Y difectioh and comes to a position where
no interference is made on the movement of the transfer
equipment 1, that is the movement of the strips 27, 33. At
this point the forward coil FC on the turn table 11 has
almost completed the taking-up action leaving a very short
portion of the strips 27, 33 betwéen the forward coil FC
and the rear coil RC unwound, so that the taking-up action
can be continued without placing a burden over the -forward
coil FC by the taking'up action'of the turn table 11'and the
retention of the rear coil RC by the transfer equipment
1.

Exit side turn table 11:

The exit side turn table 11 is an equipment to receive
the forﬁard coil FC, and to rotate after the welding for
.taking up the stripé 27, 33 between the forward coil FC and
the rear coil RC, and eventuaily to réceive the rear coil
RC in such a state that the rean coil is statacked over the
forward coil FC.

And, a vertical positioning device 43 which lowers a
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there. This may shorten the overall process time and is desirable in
effecti‘ng -t he continuous processing. After returning various kinds of

equi pnent whi ch have been retracted fromthe transfer line, to their forner

posi tions, the above processes are repeated continuously and a plurality of
coils, such as the third coil and the fourth coil, are supplied to the
transfer line and are wel ded together in sequence. The rear position coi

of the

table body 42 -in correspondence with the’ uppef plane
positibn of the'plurality of consecutively stacked coils 15
and positions the taking-up height of the strips 27, 33 ¢to
a predetermined position, and a rotary driving device 44 to

rotate the table body 42 are provided in the exit side turn

" table 11.

The table body 42 has an opening at its center and a
tubular guide 52 is positioned over the opening. The tubular
guide 52 is assembled to the forward end of a rod of a
pressure cylinder 45, and the entire table can move ﬁp and
down. At the same time a plurality of split plane parts
forming a tubular plane can exband and shrink their
diameters by a pressure cylinder which is placed inside but
is not shown in the drawing. The tubular guide 52 worké as a
guide for determining an inserting position of a spacer
(not shown in the drawing) which is placed between the
plurality of coils 15 on the table body 42, when the
diameter is expanded.

Guide roll device 14 of taking-up guiding:

The guide 1roll device 14 for taking-up guiding is
assembled to the exit side turn table 11. This | guide roll
device 14 for taking-up guiding has .a vertical roll 46
corresponding to the side of the forward coil FC and a
horizontal roll 47 corresponding to the upper edge plane

of the forward coil FC both of which are assembled to the
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coils in sequence is conveyed and i.s stacked over the forward coil on the
exit si«de t'urn table. A predetermni ned number of coils which have been in a
continuous state and are stacked, are consolidatedly taken out fromthe
exit side turn table by a suitable t aki ng-out neans, and are nade to be
finished products. Also, in a coil taking-up and stacking equi pnent of the
present invention, the turn table device conprises a vertical
p05|t|on|ng devi_ce mhlch | owers the mai.n body_of the tur;%table devi ce

cor r espon8PRWaEE tBRAuREer dhsiantdrudateadk obes wWhped stheR] dnthy

one for maintainjng .
rolls 46, 47 can have their positions changed according to

the revolute winding or involute winding. of the forward
coil FC on the table body 42 and the size of the strips 27,
33.

The exit side turn table 11 and the guide roll device
14 for taking-up guiding mentioned above will be explained
in further detail later in reiation to a cdil taking—ﬁp and
stacking equipment of the present invention..

Next, each process of the transfér method will be
explained by referring to Figs. 3 to 17.

Supply of coils:

@® A process to carry the plurality of coils, whiéh are
individually independent of each other and are staéked on.
their sides, into thé carry-in table 4 (Refer to Fig. 3):

@ A process to convey the first coil Cl1 on the
carry-~in table by the transfer equipment 1 which is a
transfer means to the exit side turn table 11:

As shown in Fig. 4, the transfer equipment 1 suéks the
first coil Cl at the uppermost position of the plurality of
coils 22 with a-pilurality of vacuum pads 20 and brings it
up (hoists), and moves it to the X direcéion on the transfer
rail 17, and then stops it at the upper ©position
corresponding to the exit side turn table 11, and lowers

the suspending base 19 and releases the suction of the
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taklng

up height of the strips, and a rotary driving device to -rotate

the tabie body for taking-up.the strip between both coils. Further,

turn

table device is provided with a guide roll device for taking-up

guiding and an auxiliary guide roll device. Further, the guide roll devi
for taking-up guiding is 12 provided with a vertical roll facing the
si de pl anes of the ' :

vacuum pads 20, so that the first coil Cl is supplied onto
the exit side turn table 11 and is designated as the forward
coil FC. |

®@ A process of pulling out a strip 33 out of the
forward coil FC which has been supplied to the exit side
turn table 11, and supplies it to the welding machine 8
through the auxiliary.guide foll 10 and the exit side guide
roll 9:

As shown in Fig. 5, the strip 33 is pulled out and its
forward end is supplied to the welding machine 8 through
the auxiliary guide roll 10 and the exit side guide roll 9.

@ AAI process of supplying tﬁe second coil on the
carryfin table as required by the transfer equipment 1
which _is a ‘transfer means to the inverting table 5,
inverting it to take it out, and then conveying the same to
the entry side turntable 6:

Also as shown in Fig. 5, the second coil C2 is moved
by the transfer equipment _1 to the inverting table 5 for
changing thg winding direction of the coil, then it is
conveyed by the transfer equipment 1 to and supplied to the
entry side turn table 6.

® A process of pulling out the .strip from the coil
supplied to the entry side turn table 6, which is
designated as the rear coil RC, and supplies it to the

welding machine 8 through the entry side guide roll 7:
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coils and a horizontal roll facing the upper edge planes of the coils. The
positions of both rolls may be changed according to the revol ute (or
external) winding or the involute (or internal) wi nding of the coils on the
table body as well as the size of the strip. Also, the auxiliary guide rol
device is adapted to chuck the strip between both coils until the
transfer equi pnent passes through, and nay adjust the strip feeding

positi on dependi ng on the external winding or the internal w nding of the
coil on the @it bagy.shewrhdnsaRigei fe t Beals&Tirr ¢7guisie budilleddeoute i s

adapted to push the strip into the turn table
from the rear coil RC and the forward end of the strip is .

supplied to the weldingﬁ machine 8 through the entry side
guide 1roll 7. If the third coil €3 is non-defective
product, it is placed in a stand-by state at the carry-in
table 4 or is '_conveyed to the invérting table 5 depending
on the winding direction of the coil, and if the coil C3 is
a product to be reworked 24 or a produét to be returned
23, it is conveyed to the-tentative stock table 3 or the
escape table 2;
Welding:

® A process of weldin§ togethef ends of the strips 27,

- 33 of both the forwérd and rear coils, FC and RC, by the

welding machine 8, thus effecting a continuation proce§s for
both the forward and rear coils, FC and RC, and then after .
the 'welding retracting fhe welding machine 8 from the
transfer line L: |

Ends of strips 33, 27 are welded together by the main
welding part 37 of the welding machine 8 and suitable
finishing processes are made by a dryer 38 and others.
The welded portion will have a predetermined marking placed
thereon. And as shown in Fig. 7, the .welding machine 8 is
moved together with the truck 34 in the Y direction, thus
retracting it from the transfer line L.

Absorbing the sag in strip:
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devi ce according to the rotation of the table body. Now, when a pIuraIIty
of -coi 's-are taken up and stacked by the turn table in such a manner
that ‘the coils are stacked on their sides, a spacer is interposed between
the stacked coils taking account of their after-treatnent Therefore, if
there is such an abnormal condition in the sideway standing formof the
coils as a tilt of the coils stacked on their sides or a warp of the

uppernost coil, the guide roll device for taking-up guiding will interfere
with the space@ Par pregess| yof seypehranigedivcarotating atbe tertxy dside
the coil, its forward end (lower end) is

guide roll 7, the exit side guide roll 9, the auxiliary
guide roll iO, the exit side turn table 11, etc. in such a
state that the rear coil RC on the entry side turn table 6
is hoisted by the transfer equipment 1 which is a transfer
means and is held in a stand-by bosture, and taking up and
absorbing the sag 49 in the'strip 27 between the entry side
turn table 6 and the entry side guide roll 7 and the sag 50
in the coils 27, 33_ between the entry side guide roll 7
and the exit side guide roll 9 in turn by the forward coil
FC:

As shown in Fig. 8, the transfér equipment 1 is moved
to the upper position corresponding to the entry side turn
table 6,.suckés and pick up the rear coil RC , and Ehen is
placed in a stand-by posture as shown in Fig. 9. As shown
in Fig. 10, the entry side guide roll 7, the exit side
guide roll 9, the auxiliary guide roll 10, the exit side
turn table 11, tﬁe vertical roll 46 of the guide 1roll
device. 14 for taking-up guiding , etc. are synchronizedly
rotated for taking up and absorbing the sag 49 iﬁ the strip
27 between the entry side turn table 6 and the entry side
guide roll 7 by a rotation of the forw;rd coil FC. Further,
as shown in Fig. 11, the exit side guide roll 9, the
auxiliary guide roll 10, the exit side turn table 11, the

vertical roll 46, etc. are synchronizedly rotated for
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al ways positioned bel ow'the upper side of the uppernost coil on the turn
tabl e Yevice.” Therefore, if there is any REPLACEMENT SHEET 04 FEB 1997

13 abnormality in the sideway stacking formof the coils, the vertical roll
may interfere with the spacer or others to cause damage to the roll.

taking up and é&bsorbing the sag 50 in the strips 27, 33
between the entry side guide roil 7 ;nd the exit side guide
roll 9.

Transfer and stacking of rear coil:

A process of taking up and absorbing the sag 51 in
the strips 27, 33 by the forward coil FC as i:he rear coil
RC which has been taken out and placed in a stand-by
posture is conveyed by the transfer equipment 1 which is a
transfer means to and is made to approach to the exit side
turn table 11, and retracting the entry side guide roll 7,
the exit side guide roll 9, the auxiliary guidé roll 10,
etc. in turn from the transfer line L according to the
approach of the transfer equipment 1:

‘As shown in Fig. 12, the transfer equipment 1, the
entry s-ide guide roll 7, the exit. side guide roll 9, the
auxiliary guide roll 10., exit side turn table 11, the
vertical roll 46, etc. are synchronizedly rotated and the
entry side guide 1ro0ll 7 lis retracted according to the
approach of the transfer equipment 1.

Next, as shown in Fig. 13, the exit side guide roll 9,
the auxiliary guide roll 10, t;he exit side turn tablé 11,
the vertical roll 46, etc. are synchr.:on'izedly rotated and
the sag 51 remaining between the exit side guide roll 9 and
the auxiliary guide roll 10 is taken up and absorbed.

As shown in Fig. 14, the transfer equipment 1, exit
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7
If the wvertical roll s damaged, the taking up operation of the
forwate coll- is hindered, so that an intended t aki ng- up operation and
eventual |y stacki ng operation may not be achi eved. Therefore, the coi
t aki ng-up and stacki ng equi pnent of the present invention is one in which a
sort of safety mechanismis added to the guide roll device for taking-up
gui ding. More specifically, this guide roll device for taking-up guiding is
based on a premi se that the forward coil of the coils which are placed in
t he fron;siadlei rgridepospllor®, i ikheneausiligringwtdei roddi ob0 andhg eexit
connect e :

side turn table 11, the vertical roll 46, etc. are

synchronizedly rotated, and the exit side guide roll 9 is
retracted acéording to the approach of the transfer
equipment 1.

As shown in Fig. 15, the transfer equipment i, the
auxiliary guide roll 10, the exit side turn table 11, the
vertical roll 46;' etc. are synchronizedly rotated, and
the auxiliary gquide roll 10 is retracted according to the
approacﬁ of the transfer equipmént 1.

Further, as shown in Fig. 16, the transfer equipment
1, the exit side turn table 11, the vertical roll 46, etc.
are synchronizedly rotated, and the vertical roll 46 (in
the guide roll device 14 for taking uﬁ guidiné ) is
retracéed during such a synchronized rotation. At this
point, the strips 27, 33 are almost totally taken up by the
forward coil FC.

©® A process of stopping the transfer equipment 1 at
the upper position corresponqing to the exit side turn
table 11 and supplying the rear coil RC onto the forward
coil FC and stacking it thereon:

As shown in Fig. 17, the transfer equipment 1 and the
exit side turn table 11 are synchronizedly rotated, and
then the synchronized rotating is stopped at a point when

the transfer equipment 1 comes to the upper position
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to each other is rotated in the horizontal state on thé turn table

devi cé; and the rear coil is held and transferred in the
horizontal state by the transfer equipnent, and the rear coil is
stacked over the forward coil as the rear coil is being taken up by the
forward coil. Further, it is based on a prem se that the guide roll device

for taking-up guiding is provided wwth a vertical roll facing the sides of
the coils and a horizontal roll facing the upper edge planes of the coils,
wher e t hecporeéspbonding Lo h tdfe t kxdd roide cturbe tabdegedilacchnrdisush oat he

revolute winding or involute winding of the coil on
state that the spacers are inserted appropriately by an

operator, the rear coil RC is stacked over the.forward coil
FC.

The third coil C3 which has been held in a stand-by
posture_ is conveyed by the transfer eqﬁipment 1 and is
designated as the rear coii RC this time, and the above
mentioned second coil C2 (the rear coil RC mentioned above)
which has been stacked on the exit side turn table 11 is
designated as the forward coil FC this time, and the above
mentioned process is repeatedly done, and a plurality of
coils 22 on the carry-in table .4 are welded and are
transferred. to the exit side turn table 11 to form a
plurality of stacked <coils 15. Then- the coiis .are
consolidatedly taken out from the exit side turn table 11
by the exit side transfer equipment 16 and are weighed and
packed, and then the coils are finally taken out as the
ﬁroducts from the.packing table 13.

As  has been explained, according to the coil transfer
method of the present invention, a plurality of coils with
large size and heavy weight are conveyed by the transfer.
equipment and strips supplied to the welding machine are
welded in turn,.then the strip and sags in the strips are
taken up and absorbed by a rotation of the forward coil

without scratching the strips, and a plurality of coils in
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. 04FEB the turn table device and the size of the strip. Under such
prem.ses, atcording to the «coil taking-up and stacking equipnent
"the above-nentioned guide roll device conprises a sensor to detect the
upper side of the coil so that the relationship between the positioning

hei ght of both of the vertical and horizontal rolls and the height of the
upper side of the <coil wll be constant

a continuous fofm are formed by.stacking the rear coils on
the forward coil on the exit side turn table. Finally the
coils can be taken out in the last stage as a consclidated
product £from the transfér line. Thus the inventioﬁ has a
remarkable effect that a continuous transfer process which
is in correspondence to the properties of the coil and its
strip can be achieved.

Next, a coil taking-up and stacking equipment of the
present invention will be explained in £further detail by
referring to Fig. 1 .and Figs. 18~a.26.

As has been explained above,' the transfer equipment 1
vacuum sucks the uppermost coil oﬁt of the plurality of
coils 22 stacked on the carry-in table 4, holds it in a .
horizontal posture, and then transfer the same. to an
equipment where the neceséary processing is to be done.
Then, when such necessary  processing is .finished, the
transfer equipment wvacuum sﬁcks the coil again, holds it
in a horizontal posture and transfers it to the next
equipment, that is the coil is transferred from the left
side to the right side in Fig. 1. Here, the transfer
equipment 1, the exit side turn table 11 and the guide roll
14 for taking-up guiding as a coil t.aking-up and stacking
equipment according to the_ present invéntion will Dbe
explained below in detail.

Here, in the explanations given above and to be given
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and a

verti cal driving system for both = of the vertical

and

horizdntal *rolls ~which causes the vertical height of the both rolls to
foll'ow the upper side planes of the coils according to the neasured val ue

of the sensor. Further, both of the vertical and horizontal rolls of the

guide roll device.for taking-up guiding are provided on an articul ated

r obot

( hand, and the wvertical roll is connected to a rotary driving
device and may be driven rotatingly in such a manner that the rol

f aces

t he si desbeflowhe thee | sighhdstide himi Fdgt all ris | designakedt @8 tthe “dirtaning

system

for revolving and is able to determne its
or forward " , and the left side is designated as the “ rear”

. The back and forth direction is represented by arrow X,
then the uppér area in Fig. 1 is designated as the ® upper

or above - side and the lower direction is designated as
the “lower or below” direction, where the up and down
directions are represented Iby arrow Z, further the upper
area in Fig. 25 is designated as the “ left” and the lower
direction is designated as the “ right -~ , _where the left
and right directions are represénted by arrow Y.

Now, each major constitueﬁt part will be explained in

“turn.

Regarding turn table device 11 (Refer to Figs. 1, 24, 26):

In the '‘turn table 11, the forward coil out of theﬁ

coils, which are in the forward and rear positions in the
coil transfer direction and connected to each Hother, is

placed in the horizontal posture and in the rotatable state

(Refer to Fig. 26). The forward coil FC is in a continued

state with the rear coil RC as both strips thereof are
welded, where 59 shows a ﬁelded part. The rear coil RC is
.vacuum sucked by the 'Eransfer equipment 1 and . held in the
horizontal posture and it is transferred so as to be
stacked on the forward coil FC on the turn table device 11.
ﬁere, the number.ls in Fig. 26 shows stacked coils and the

transfer equipment 1 is omitted.
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revolving position around the vertical  roll according to the state
of introduttion of the coil which is guided. The coils placed*in the
forward and rear positions in the direction of transfer of the coil and
connected to each other are first stacked. One of the coils which is placed
in the forward position is held in the horizontal state on the turn table
device (actually the tabl e body) 15 '

A vertical positioning device 43, which lowers a table 
body 42 in correspondence with the'upper plane position of
the coil 15 which is stacked one by one and regulétes the
taking-up height of strips 27, 33 to a predetermined
position, is provided in the turn table device. 11 (Refer
to Fig. 24). First, a supporting frame 92 is erected on a
base frame 91, and a ﬁerﬁical ‘driving motor 93, a ball
thread 94 and a rail 95 in the Z direction are provided
there. The ball thread 94 is rotatingly dfiven by the
vertical driving motor 93 through a worm 96. A guide 97
which engages itself with the ball thread 94 is connected
to a table frame 98, and this tablé frame 98 is so made as
to be guided in the'vertical direction with the rail 95. The
vertical positioning device 43 is made with- these
conétituent elements.

Further, a rotary driving device 44, which rotates the
table body 42 for taking up the strips 27, 33 between the
forward and rear coils FC, RC, 1is provided in the turn
table device 11. That-is; the table body 42 is built in the
table frame 98, and another rotary driving motor 99 is
provided in this table frame 98 and is connected to a ring
gear 101 through a pinion 100. The ?ing gear 101 has an
internal tooth provided therein and a pinion 100 is
inte}néily engaged therewith. The table body 42 is fixed

on this ring gear 101. A rotary driving device 44 which
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and is rotated, while the coil in the rear position is held and transferred

in the hotizontal state by the transfer equipment. The forward coi

takes up the strip between itself and the rear coil, and the rear coi

approaches the forward coil and is eventually stacked over the forward

coil. At this time, the forward coil on the table body rotates together

with the table body by its own weight and takes up the strip while

i ntroducing the sane in the revolute wnding or involute winding state. In

taki ng up tretatess thee bR RAAY ddA cds omadeki RE- uhgerdi AgnFEituent

positioned in conbination with the
elements.

The table body 42 has a central opening 102, and the

tubular guide 52 is positioned there. This tubular guide 52
is provided on the forward end of a rod of the pressure
cylinder 45 which is arranged on the base frame 91, and the
entire guide 52 is made verfically movable and at the same
time the plurality of split plane parts 103 which form a
tubular plane can have their diameters expanded and shrunk
by a pressure cylinder which is provided. at the inside of
the guide 52 but is not shown in the drawing. The tubular
guide 52 performs a guide function, when its diameter is
expanded, for determining the inserting positions for
spacers S which are to be inserted between the coils 15

stacked in turn on the table body 42 (Refer to Fig. 18).

Regarding guide roll device 14 for taking-up guiding (Refer

to Figs. 21 to 23, Fig. 25):

The guide roll 14 for taking-up guiding is assembled
to the .turn table device 11. This guide roll 14 for taking-up
guiding has a vertical roll 46~corresponding to side planes
of the coils 15 and a horizontal roll 47 corresponding to
upper edge planes of the coils ;5, where both of the rolls
46, 47 can change their positions according to a revolute
winding or involﬁte winding of the coils 15 on the table

body 42 and sizes of the strips 27, 33.
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ol
formard cqil by the articulate robot hand, and guides the forward coil so
that'pt takes up the strip in an appropriate state and the coils are put in
a desired form First, according to such a guiding function, the sensor
operates in positioning the guide roll device for t aki ng- up . gui di ng t he
coil to neasure the positioning height and the hei ght of upper side plane
of the coil on the table body and to send a signal to the vertical driving
systemfor the wvertical and horizontal rolls so that the
posi tioni ng dfhéotvenifiadlesaoldr t #6al andd Hee i ApEigontn) s nodilat e aset he
coils is made at the opti num position, so

mounted on the articulated robot hand 48 (Refer to Fig. 21

and Fig. 25). While a known type of articulated robot hand
is used here, a certain device has been made on the way in
which the vertical roll 46 and the horizontal guide 47 are
ﬁounted. First, a housing 53 is provided with the
articulated robot hand 48,- and a first vertical driving
motor 54 is provided on the an outéide of the héusing 53.
A first ball thread 55 which is connected to this first
verfical driving motor 54 is provided in a hung down form,
further a first guide part 56, which is made to engage with
the first ball thread '~ 55 ana extends horizontally
therefrom, is provided. -

A rotary driving motor 58 is provided at the .forward
end of a first arm 57 which is made to protrude from the
first Quide part 56, then a rotating shaft 60 is provided
within an tubular case 59 which is formed in such a manner
that the case is hung down frbm the arm 57, where the upper
part of the rotating shaft 60 is connected to the above
mentioned rotary driving motor 58, further the vertical
roll 46 is assembled to the lower part of the shaft 60.
These elements constitute the “ vertical driving system and
rotary driving system for the vertical roll 46" .

Next, explanations will be made on the “vertical

driving system for and driving system for revolving the
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that the  vertical and horizontal rolls are moved in the vertical
di-rectiron for effecting the optinmum positioning (automatic fol |l ow up-
function). Even when the coil has a 16 tilt or warp generated therein,
the vertical roll will not come in contact with the spacer because of such
an automatic followup function.. Secondly, in the guide roll device for

t aki ng-up gui di ng,

| horizontal roll 47" .

A second vertical driving motor 61 is assembled to the
upper part of the above mentioned housing 53, and a second
ball thread 62 which is connected to this second vertical
driving motor 61 is provided within the housing 53 in such a
manner that the ball thread 62 is hung down. A second gquide
part 63 engages with the .second ball thread 62. And a
second arm 64 protrudes from the second guide part 63. As
shown in Fig. 23, a pair of arm parts 65 are made to
'protrud_e from the both sides of the second guide part 63 in
such a manner that the arm parts do not interfere with the
first ball thread 55 which contributes to the vertical
‘driving of the vertiéal roll 46, and a second arm 64 is
formed by joining both of the forward ends of the ar;n parts
65 with a forward end plate part 66 which has an L shaped
cross section. Here, the forward end plate part 66 has the
above mentioned tubular case 59 and the rotating shaft 60
penetrated therethrough at its central position.

The above mentioned tubular case 59 and a ring shaped
gear 67 which is so arrahged as' to surround the rotatiné
shaft 60 are-provided below the forward end plate part 66 of
the second arm 64, A driving motor 68 for revolving is
provided at the position above the forward end .plate part

66 which avoides the tubular case 59 and the rotating shaft

60. The gear 67 is made to revolve on the outside of the
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t he vertlcgl roll is positioned in corres_p_ondence‘With t he side planes of
t he c0|ls (ah external circunferential position of the coil if the coil
in the revolute winding and an internal circunferential position of the

coil if the coil is in the involute winding), and is rotatingly driven
its rotary driving system Further, as the horizontal rol I works
facing the upper edge plane of the coil, the forward coil can effect the

i nt ended taking up and a desired form can be secured for the coils. The
hori zont atubwlarr ewasees, 58s @anfli rthe amehating vehaftal 60| |ang i tthe
driving systemfor revolving, and is always positioned at

horizontal roll 47, which is supported in such a manner that
the horizontal roll is hung down from the gear 67, is made
to revolve around the. vertical roll 46.

Thé operation of the articulated robot hand 48 and the
operations of “ vertical driving system and rotary driving

system for the vertical roli 46 and "vertical driving
system for and a driving system for revolving the
horizontal roll 47" are made in a combined manner. When
the coil 15 on the table body 42 of the turn table device
11 takes up the strips 27, 33 in the involute winding, the
articulated robot hand 48 is so éperated as to have the
vertical roll 46 and the h;arizontal roll 47 correspond- to
the internal 'circumference of the coil 15 (Refer 1-:0 Fig.
20A, Fig. 20B and Fig. 26), while the vertical roll 46 and
the horizontal roll 47 are made to correspo_nd to the
external circumference of the coil 15 when the strips 27,
33 are taken up in the revolute winding (Refer toFig. 19,
Fig. 21).

As the coil 15 is rotatingly taken up, the articulated
robot hand 48 works according to the inner and outer
diameters of the coil 15 correéponding to an angle at which
the striias 27, 33 are introduced to the coil 15 and to an
extent of taking-up of the coil 15, to move the positions

of the vertical roll 46 and the horizontal roll 47, and
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an approprlate position relative to the strip which is guided. BRIEF
DESCRI PT1 ON' OF THE DRAW NGS: Fig. 1 is a general side view of various

equi pnent

used in a transfer nmethod of the present invention; Fig. 2 is a

general plan view of the various equi pment shown in Fig. 1; Fi g. 3 is

schemati c

~vertical and horizontal rolls

view showng a coil transfer process;

positioning angies cf the vertical roll 4_6 and the
horizontal roll 47 are made variable as required. And an
édjustment is made by the above mentioned “driving system
for revolving the horizontal roll 47" so that any desired
'angle, for instance an angie of 90 degree is maintained_
relative to a direction in which the strips 27, 33 are
introduced.

A sensor 69 -is provided in the guide roll device 14 for
taking-up guiding (Refer to Fig. 19, Fig. 21). The sensor
69 is to detect the upper side planes of the coils so that
the 'relationship between the positioning heights Ha, Hb of
.both the vertical and horizontal -rolls 46, 47 and the
height H of the upper side plane of the coil lis retained to
be constant, -énd “ the vertical driving systems for b;Jth the
” are operated according to
the measured wvalues by this sensor 69 for having the
vertical heights Ha, Hb of the both rolls 46, 47 follow-up
the upper side plane of coil (Automatic follow-up function).

The function will be explained in a concrete manner.
The heights Ha, Hb of the both vertical and horizontal
rolls 46, 47 relative “ to .the u.pper- side plane of the coil
are set by an input so that mainly,. the Ha is set with
widths of the strips 27, 33 used as the criterion for,
and the Hb is set with width thickness (rig'idity and

others) of the strips 27, 33 used as the criterion. For
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17 Fig. 4 |s a schematic view showing a coil transfer process; Fig. 5
a- schematic view showing a <coil transfer process; Fig. 6 is a
schematic view showing a coil transfer process; Fig. 7 is a
schematic view showing a  coil transfer process; Fig. 8 is a
schematic view showing a coil transfer

e#ample, for strips 27, 33 with a finished width of 9 mm,
the Ha is set at 6 mm.

When the articulated robot hand 48 posifions the
vertical and horizontal rolls 46, 47 relative to the coil
15 (Refer to Fig. 19), both rolls 46, 47 will be still at

their original points, then a distance H from the coil 15

~is measured by the sensor 69. The heights, Ha, Hb of both

rolls 46, 47 are to be determined relative to this measured
distance H. Here, siﬁce the positional relationship between
the sensor 69 land_ the position of the original point is
known beforehand, such known value will be used as a
correction value for the measured disfance H.

Further, when the table body 42 on the turn table 11
rotates, it meaﬁs that the coil 15,. the objéct of
measurement also rotates, therefore, the sensor 69 measures
the distance H from the upper side plane of the coil 15
again only in such a case. An adjustment of the vertical
pésition of both rolls 46, 47, that is an automatic
follow-up will be done by the *“vertical driving system ”
including respective vertical driving motors 54, 61.

If there is a tilt or warp generated in the coil 15 at
this time, a vertical positional 'adjustment of Dboth
vertical 'and. hori_zontal rolls 46, 47 relative to the coil
15 1is 'done b.y the above mentioned automatic follow-up

function, so that a risk for both rolls 46, 47 to interfere
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process; Fig. 9 is a schematic view. showing a coil transfer _
process; Fig. 10 1is a schematic view showing a coil transfer processy. ..

~Fig. 11 is a schematic view showing a coil transfer process; Fig. 12
is a schematic view showing a coil transfer process; Fig. 13 is a
schematic view showing a coil transfer process;

with the spaéers S and others can be avoided.

Thus, the height Ha of the vertical roll 46 is
adjusted for corfespondence with the side plane of the coil
15, ahd the height Hb of the horizontal roll 47 is adjusted
for correspondence with the upper edge plane of the coil
15. Such adjustments of the heights are made by the *
vertical driving system for vertical roll 46 " and *
vertical driving system for horizontal roll 47 " .

Also, while the height of the upper plane of the coil
becomes higher by the coils RC which are stacked on the
table body 42, such increase in height is offset by
lowering the table body 42 fo always | maintain a
predetermined height. Therefore, the “ vertical driving
system for vertical roll 46 ~ and the “vertical'driving

system for horizontal roll 47 do not have: to contribute
to the adjustment of the height of upper plaﬁe of coil.

Regarding auxiliary guide roll device 10 (Refer to Fig. 25,

Fig. 26):

The auxiliary guide roll device 10 is assembled to the
turn table device 11 in addition to the above mentioned
guide roll device 14 for taking-up guiding. In this
auxiliary guide roll device 10, a base.frame 70 is arranged
in the Y direction, and a pair of rails 71, a motor 72, a
chain 73, a pair of sprockets 74, 75 are provided there, and

a truck 76 connected to the chain 73 can advance and retract

This Sheet Has Been Reilaced '

UL

4 5



Fig. .14 isa schematic view showing a coil transfer process; Fig. 15
is. aschematic view showing a coil +transfer process; Fig. 16 is a
schematic view showi ng a coil transfer process; Fig. 17 is a
schenstic view showing a coil transfer process;

in the Y direction by -a rotational driving of the motor 72.

A 'roll supporting parﬁ 78 with its height- in the Z
-direction (up and down direction) made adjustable is
prbvided in the truck 76, and a group 'of rolls are
-arranged there. _The group of rolls are made of an entry side
horizontal roll 83, a pair of wvertical rolls 84. on the
entry side, horizontal pinch rolls 85, 86 driven as a pair
of up and down rolls, a pair of vertical rolls 87 on the
exit side, and a horizontal roll 88 on the exit side, etc.

The horizontal pinch rolls 85, 86 jointly chuck the
s_trips- 27, 33. When the transfer equipment 1 makes such an
abproach as to go beyond the auxiiiary guide roll -device
10, the upper horizohtal pinch roll 85 is opened to release
_the binding of the strips 27, 33 for placing them in- a frée
state. On the other hand,' the lower horizontal pinch roll
86 is connected to a motor not showﬁ in the dravﬁing. When
the strips 27, 33 are chucked by its rotary driving force,
the. strips 27, 33 are conveyed from the entry side toward
the exit side, and the strips 27, 33 are pushed into the
coil FC on the turn table device 11.

Since the roll supporting part 78 can be adjusted
verticallx'r, the roll grc;ups will .h.ave their positions
determined to an appropriate guide height corresponding to
~an extent of the sag in the strips 27, 33 which are

treated. The horizontal rolls 83, 88 and the vertical rolls
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Fig. 18 is a schematic view showing a positional relationship of a
gui de “rol | “device for taking-up guiding correspondi ng to i nvol ute and
revolute wi ndings of the coils; Fig. 19 is a schematic view show ng
a automatic foll ow up function of a guide roll device for
t aki ng-up guiding; Figs. 20 (A), 20 (B), and 20 (C) are process explanatory
views showi ng the transfer taking-up and stacking of the coils; Fig. 21 is

a cross sectional view of the inportant part of the guide roll device for
t aki ng- up 84ui Bhgat the entry side, the exit side restrain a twisting

" of the strips 27, 33 and adjust the form of these strips,
and at. the same fime bear the weight and other 1locad of
lengthy strips 27, 33 in a joint action with the horizontal
pinch rolls 85, 86, so that the load of the strips 27, 33
will not'be borne by the coil FC on the turn table 11.

When the transfer equipment 1 approaches soon, the
chucking state of the  strips 27, 33 is released as
mentioned above, and thg entire device 10 together with the
truck 76 moves in the Y direction apd its position is so
adjusted as not to interfere with the movement of the-
transfer equipment 1, that is, the. movement of the strips
27, 33. At this point, the tékingéup of the coil FC on the
turn table 11 has been almost completed, and onlyﬁ a very
short portion of the strips 27, 33 between both -cciils FC,
RC remainé gncoiled, thus the taking-up action can be
continued without placing a locad on the c¢oil FC by. the
taking-up action of the turn table device 11 and the
retention of the rear coil RC by the transfer equipment 1.

As the working state of.each equipment explained above
is consolidatedly explained by referring to Figs. 20A to
20C, the transfer-equiément 1 moves thé rear coil RC, which
is in a continuous form after the welding, in the transfer
direction, while maintaining its horizontal posture. During

these period of time, the auxiliary guide roll device 10
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F|g .22 is a plan view of the guide roll device for taking-up guiding
shown i n Fig. 21; Fig. 23 is a lateral cross sectional view taken al ong
arrow VI - VI in Fig. 21; Fig. 24 is a side view of a turn table device (in
~such a state that the guide roll device for taking-up guiding is onmtted);
Fig. 25 is a plan view of the turn table device (in such a state that the
guide roll device for taking-up guiding is assenbled in place); and Fig.

26 1s djué)éq%ge Sg¥ﬁm%%cthél% rngW599 3% and at the same time

chucks the same, and pushes them into the turn table device
11 while bearing the load of these strips 27, 33 which is
stretched long. Also, the turn table device 11 takes up the
strips 27, 33 by the rotation of the forward coil FC,
further, at this time the guide roll device 14 for taking-up
guiding adjusts the taking-tip state in shape. During these
period of time the follow-up function by the sensor 69
works, and both the vertical and horizontal rolls 46, 47
guide the strips 27, 33 in a safe state and help the coil
FC, 15 to take up the strips 27; 33 in a desirable form.

When the transfer equipment 1 épproaches the auxiliary
guidé device 10 to such a level as to go beyond the device
10 (Fig. 20A), the chucking state of the strips_27; 33 is
released and at the same time the auxiliary guide roll
device 10 moves to a position not interfering with the
transfer equipment 1 (Fig. 20B). And the guide roll device
14 for taking-up guiding is made to come out of the
position above the coil FC, 15 and is moved to its first
stand-by position (right side position in Fig. 20B,
imaginary line position in Fig. 25) by the articulated robot
hand 48. And when the transfer equipmeﬁt 1 comes further to
a position above the turn table device 11, the rear coil RC
which has been retained in the horizontal posture by the

action of the transfer equipment 1 is 1lowered and is
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|0 4 FEB 1997 19 positioning state of the coils placed in both forward
and rear” posi‘tions. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT: Now,
an enbodi ment of the present invention will be explained by referring to
the drawi ngs. First, explanations will be nade on the general aspect of the
enbodlnent such

stacked over the forward coil FC, 15 (Fig. 20C), and after
the stacking of the coil RC the table body 42 descends
thus adjusting the. height, thus preparing the table device
li for transfer, taking-up and stacking of the next coil.

As has been explained, in a coil taking-up and stacklng
equipment according to the present invention, when coils
are consecutively welded and formed into a continuous form
of the coil and are taken up and stacked, the forward and
rear coils are dividedly supﬁorted with the transfer
equipment and the turntable device. The invention has such a
remarkable effect that the turn table device can take up
the strips while adjusting them _in' shape by an action of
the guide roll device for taking-up guiding , and even
when a tilt or warp is generated in the coil, the guide
roll device for taking-up guiding can take a position which
is safe to that coil by the follow-up function, thus

avoiding any damage to the guide roll device.
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as the arrangenent and orientation of various kinds of equ
and Fi'g.” 2,” the left’ side and the right side in the draw nH“@“l!ﬁ“n“ﬂlﬂ“m
defined as the entry side and the exit side, respectivery, an

fol | ow ng various processing equipnent are arranged in turn. In the

expl anations gi ven above and below, in Fig. 1 and Fig. 2, the right side is
defined as the front and the left side is defined as the "rear" , the
direction fromthe front to the rear is represented by arrow X. The upper
section iGLAIYS 1 is defined as the "upper " side and the |lower section is

defined as the " lower" side. The up and
1. A method of transferring coils, comprising:

a process of cafrying to a carry-in table a plurality
of individually independent coils stacked on their sides,
conveying a first coil on the carry-in table by a transfer
means to an exit side turn table, then pulling out a strip
from the.coil which has beeﬁ conveyed.to the exit side turn
table and designatéd as the forward coil, and supplying
said strip to a welding machine through an auxiliary guide
roll and an exit side guide roll;

a process- of supplying a second coil on 'the. carry-in
table to.an entry side furn table bf the transfer means and
pulling out a strip from said coil which has been
designated as the rear coil, and supplying the same.to the
welding.machine through an entry side guide roll;

a process of welding both ends of the strips of said
forward and rear coils with the welding machine and forming
them into a continuous state, then taking out the rear
coil on the entry-side turn table by the transfer means and
placing it in a stand-by posture, and synchronizedly
rotating the entry -side guide roll, the exit side guide
roll, the auxiliary guide roll and .the exit side turn
table, under said state, whereby é sag in the strip between

- the entry side turn table and the entry side guide roll,

and then a sag in the strip between the entry side guide
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down directions are represented by arrow Z. Further, the u

2 is defined‘as the " left" side and the lower side is def qmmgmamﬂllmmll
"right " side, and the left and right directions are represented by #arréw*

Y. Various kinds of processing equipnent are positioned in turn fromthe

entry side to the exit side. In the upper area (upper space) of the section
extending fromthe entry REPLACEMENT SHEET 04 FEB 1997

roll and the exit gide guide roll are taken up and absorbed
consecutively by the forward coil; and

a process of conveying the rear coil which has been
taken ouf and placed in a stand-by posture by the transfer
means toward and making the coil approach the exit side
turn table and taking up and absorbing a sag in the coil by
the forwa;d coil Aduring séid conveying and approaching,
then retracting the entry side guide roll, the exit side
guide roll and the auxiliary guide roll in turn £from the
transfer 1line according to the approach of the transfer
means, and stopping said means at ‘an  upper position
corresponding to the exit side turn.table for supplying and
stacking the rear coil over the forward coil. |
2. A method of tiansferring coils according to ciaim 1,
further comprising a process of supplying the second coil
on the carry-in table tb an inverting table beforehand as
requiréd when conveying said coil by the transfer means to
the entry.side turn table, then taking said coil put after
inverting the same, and conveying it to the entry side turn
table.
3. A method of transferring coils according to claim 1 or
claim 2, wherein a second coil on the carry-in table is
conveyed and supplied in turn by the transfer means to the
entry side turn table and the thus supplied coil is

designated as a rear coil and is placed in a stand-by state
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20 side to the exit side, a transfer equipnment 1 as transfer) ' :
retractably "provided, so that an overall transfer line ummmmj"""m“m '
various kinds of equipment are conbined to each other is formed.cT s e
transfer equipnment 1 is retractably noved in the upper area of the section
exendingfromthe entry side to the exit side, and selects an equi pnment

needed for acconplishing a process fromvarious kinds of equi pnent and

stops at the position above the sel ected equi pnment to take up the coil C
with suct ithhenggansthen after the transfer means has supplied and

stacked the rear coil over the forward coil, the transfer
means is retracted and returned to an upper position
corresponding to said entry side turn table, whereby the
uppermost coil stacked on the exit side turn table is.
designated as £he forward coil relative to the rear coil
which has been placéd in the stand-by state on the éntry
side turn table” and any desired number of the coils, which
have been qonsecutively placed in a continuous state on the
exit side turn table, are stacked on their sides.

4. A method of transferring coils according to any one of
claims 1 to 3, further compfising a process of
consdlidatedly taking out a plurality of coils which have
been stacked on their 'sides in any desired number .on the
exit side turn table.

5. A coil taking-up and stacking equipment in which .a
forward coil out of coils in forward and iear positions in
a coil transfer direction and at the same time being
connected to each other is placed in a horizontal state on
a turn table device and is rotated, then a rear coil is
refained and transferred by' a transfer equipment in a
horizontal state, and the rear coil -is stacked over the
forward coil while the rear coil is.being taken up by the
forward coil, characterized in that:

a vertical roll corresponding to a side plane of the

- This Sheet Has Been Replaced '

AT




.

or to make it possible to supply the coil C As for the var
I n thélordbr’fron1the entry side to the exit side, an escap
tentative stock table 3, a carry-in table 4, an inverting taBle®s, “an®entry

side turn table 6, an entry side guide roll 7, a welding machine 8, an

exit side guide roll 9, an addional guide roll 10, and an exit side
table 11, a weighing equipnent 12, and a packing tablel3 are

turn

N

l
Il
y

arranged in. Here, a guide roll device 14 for taking-up guiding is conbined
to the exailsiaedt s nhoaiizental Arpkki coFrespangidier teq @hneagellane
provi ded separately fromthe above

at the upper end of the coil are provided, and a guide roll
device for guiding the taking up, which makes the positions
of both of the vertical and horizontal rolls variable
to an external winding or internal winding of the coil on
the turn table and the size of the strip, is provided, and
said guide roll device cémprises a sensor which detects
an upper side plane of a coil for securing always constant
relatiqnship between positioning heights_ of Dboth the
vertical and horizontal rolls and the height of the upper
side plane of the coil, and a vertical driving system for
both the vertical and horizontal  ro11s which makes the
vertical heights of both rolls to follow-up the ﬁpper side
plane of the coil corresponding to a measured value-of the
sensor.
6. A coil taking-up and stacking equipment according to
claim 5, wherein the guide roll device for taking-up
guiding has both of the vertical and 'horizontal rolls
attached to an articulated robot hand, and wherein the
vertical roll is connected to a rotary driving syétem, and
is made so it can be rotatingly driven under a state ag
corresponding to a coil side plane, thle the horizontal
roll is connected to a driving sfstem to be revolved and
can determine its revolving position around the vertical

roll in co;respondence with the state of the introduction
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rrentl oned trapnsfer equipnment 1 for taking out a plurality of ﬂlmﬂﬂﬂl"u"m"l“l
t oget-her? “whi ¢ have been stacked on the exit side turn tab1 I

connected to one another in a continuous form in such a marfner* that*th® *
equi pnent 16 is 21 wei ghi ng equi pnrent 12 and t he packing table 13. Now,
each of the various equipnent will be explained, and then a nethod of
transferrlng t he- coj.l.s using such

of the c01l being guided.
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eqU|pnent mnll be expl ai ned. Transfer equipnment 1: The transfer equipnent 1
takes out a eoil C from a processi ng equi pnent by vacuum sucki ng and hol ds.
it in the horizontal posture, and then transfers and supplies the coil to
anot her processing equi pment to be required. Wien the processing in the
equi pmrent i s conpleted, the equiprment 1 vacuum sucks the coil C again and
takes out and holds it in the horizontal state, and then transfers the coi
C to the next processing equipnent, generally fromthe left side to the
right side in Fig. 1.
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Therefore, a. transfer rail 17 is provided above the various equrpnent from
the - entry ‘si‘de"to the exit side. A truck 18 which freely noves back and
forth is placed on the transfer rail 17. A suspending base-19 which is
vertically novable is provided on the truck 18, and a plurality of vacuum
pads 20 which suck the upper side of the coil C are provided on the base
19. The transfer equipnment 1 effects the centering of the coil Cin the X
direction, and detects the outer dianeter of the coil C by a sensor not
shown in the drawing and transmttes the data to each of the equi pnent.
Carry-in table 4:

™

FIG. 2

—_—
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22 The carry-in table 4 receives a plurality of coils 22 together with a
paIIet 21 for the first tinme when the plurality of coil's 22 which are in

t he respectively independent state (discontinuous state) and stacked on
their sides on the pallet 21 beforehand are supplied to the transfer line L
by a forklift not shown in the drawing. The table 4 effects the centering
of each coil Cin the Y
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FIG. 3
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di recti on when the transfer equipnent 1 takes out the coi

coil O,

t he second coil C2,

the third coil

C3; etc.

'C as the first
which is al ways

posi ti oned -uppernost on the carrying-in table 4. The carry-in table 4

recei ves the plural

a non-defective coil,
to be reworked 24. Escape table 2 and tenporary stock table 3:
Con the carry-in table 4 is.the returned coi
t 1, and then is transferred to the

coil is
a coil
the coil

and hoi sted by the transfer equipnen
escape table 2

to be

FIG. 4
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coils 22 for the tinme being regardl ess of whether the

to be returned (defective coil) 23,
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stocked there. The coil is properly taken out of the transfer line L. On
t he otsher hand, if the coil Cis the rewirked product 24, the coil is also
transferred to the tenporary stock table 3 where the coi

is subjected to
t he necessary processing, and is conveyed by the transfer equipnent
1 tothe exit side turn table 11, the entry side turn table 6 or the
I nverting machi ne 5. 23
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Inverting table 5: The inverting table 5 inverts the coil C for changing.
the difection of winding the coil C, where an inverting machine 26 is-
conbined to a table body 25. The coil C which is required to be inverted is
supplied to the table body 25 by the transfer equi pment 1. Then the coil is
sent fromthe table 25 to the adjacent inverting machi ne 26, where the coi
C is chucked by an air spring and will be subjected to the inversion
processing. After the inversion-the coil Cis returned fromthe inverting
machine 26 to the former table body 25 and is taken out by the
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equi pnment 1. Entry side turn table 6: -The entry side turn table 6 receives
the coil” C for carring out the welding process. The received coil Cis
handl ed as the "rear coil . In the table 6 the external or

i nternal periphery of the coil Cis unwound so that its strip 27 can be
made easy to be taken out, and bundling belts are wound round the coil at
several positions to tenporarily bundle the coil C. A manual bundling
machi ne 6A with a balancer is assenbled for the sake of the tentative
bundl i ng.
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Entry side guide roll 7 and exit side guide roll 9: The entry side guide

roll 7 and the exit side guide roll 9 have the similar structure and are
respectivel y REPLACEMENT SHEET 4 FEB 1997 24 placed at the entry side

and at the exit side of the welding machine 8. Therefore, explanations wll
be made on :

i —

14,48
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one of them that is, the entry side guide roll 7 for the convenience of
explanatlon whi | e t he correspondi ng conponents of the other one, the
exit side guide roll 9 will be nmerely shown with the sane identification
nunbers. The entry side guide roll 7 is retractably noved (is able to
retract and return) on a rail 28 positioned in the Y direction. In the
guide roll 7 an upper clanp roll 31 and a lower driving roll 32, which are
formed as an up and down pair in a horizontal state, are provided on a
support base 30 which is vertically novable on a shaft 29. The upper clanp
roll 31 is adapted to be opened and

FIG. 9
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closed relative to the lower driving roll 32. The roll 31 has a state of
chucking the strip 27 in cooperation with the lower driving roll 32 when

cl osed, and a guide state of letting the strip 27 pass therethrough when
opened. At the tinme of the welding process, the upper clanmp roll 31 is used
as an auxiliary guide roll, and after the welding it is used as a delivery
roll for sending the strip 27. However when the rear coil RC on the entry
side turn table 6 is taken up and conveyed by the transfer equipment 1, the
roll 31 retracts fromthe transfer line L and is totally noved to a
position where there is no occurrence of the

FIG. 12
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interference with the rear coil RC and the strip 27 REPLACEMENT

SHEET = 25 extending therefrom Here, the height positions of the upper . .
clanp roll 31 and the |ower driving roll 32 are automatically positioned to
the position inputted into a control device not shown in the draw ng, and

further their positions in the Y

FIG. 15
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FIG. 16
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direction are automatically positioned by inner and outer diameters of the
coil C Wel'ding nachi-ne 8: The wel ding nachine 8 i's an apparatus to weld
ends of a strip 33 of the "forward coil FC and a strip 27 of the
"rear coil- RC , to effect a finishing process thereon, and then to
performa marking process on the welded parts. The welding nmachine 8
conprises mainly a truck 34 which can advance and retract itself in the Y

direction, an upper unit 35 provided in such a nmanner that the unit 35 can
be advanced and retracted in the same Y

FIG. 18
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direction on ,the truck 34, and a |lower unit 36 provided at the forward end
of the truck 34 in such a manner that the unit 36 can nove up and down in
the Z direction. A nmain body 37 of the welding machine is installed in
the upper unit 35 while a dryer 38 is attached to the lower unit 36. At the
time of welding the upper unit 35 protrudes itself to the forward end,
and after the welding the upper unit 35 noves to the |left side in the.Y
direction. The | ower unit 36 ascends to a space created by the novenent of
REPLACEMENT SHEET

FIG. 20(A)

FIG. 20(B)

FIG. 20(C)
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26 the unit 35 for the drying process. Wen the processes necessary for
the-welding are all conpleted, the entire machine with the truck 34
retracts to the left side in the Y direction and prepares for the taki ng up
of the strips 27, 33 , the absorbing of the sag therein and the transfer of
the rear coil RC Auxiliary guide roll 10: The auxiliary guide roll 10 is
an equi pnent to work as ' '
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a push in roll when the strips 27 33 are taken up and théir sags are
absarbed by 't he forward coil FC on the exit side turntable 11. A rol
supporting part 39, which can advance and retract in the Y direction
and at the sane tine can have its height adjusted in the Z direction, is
provi ded. A group of the guide rolls represented by horizontal pinch rolls
40, 41, which drive as an up and down pair, are provided at the
rol | supporting part 39. The horizontal pinch rolls 40, 41 chuck the strips
27, 33 in cooperation with each ot her, and at the same tinme when the
transfer

FIG. 22
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equi pnment 1 approaches in such a manner that the transfer equipnent 1 goes
beyond this auxiliary guide roll 10, the upper horizontal pinch roll 40 is
opened to rel ease the binding of the strips 27, 33 and presents a free
state. Wen the upper horizontal pinch roll 40 is closed, the |ower
hori zont al pinch roll 41 conveys the stri.ps 27, 33 REPLACEMENT SHEET
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by its rotary.driving force fromthe entry side to the exit side, for
pushi-ng the strips 27, 33 into the forward coil FC on the turn table 11. As
the transfer equi pnment 1 approaches soon, the chucking state of the
strips 27, 33 is released as nentioned above, and the entire
roll assenbly noves (retracts) in the Y direction and cones to. a
position where no interference is nmade on the novenent of the
transfer equipnment 1, that is the novenent of the strips 27, 33. At this
point the forward coil FC on the turn table 11 has al nost conpl eted the

t aki ng-up action | eaving a very short '

FIG. 25
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poition of the strips 27, 33 between the forward coil FC and the rear coil
RC unmwound, so that the taking-up action can be continued without placing a
burden over the forward coil FC by the taking up action of the'turn table
11 and the retention of the rear coil RC by the transfer equipment 1. Exit
side turn table 11: The exit side turn table 11 is an equi pnent to receive
the forward coil FC, and to rotate after the welding for taking up the
strips 27, 33 between the forward coil FC and the rear coil RC, and
eventually to receive the rear coi

42
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RC in such a state that the rean coil is statacked over the foréﬁrd c%hl
FC. And, a vertical positioning device 43 which |owers a REPLA HEET
28 table body 42 in correspondence with the upper plane position of the
plurality of consecutively stacked c0|If 15 and positions the taking-up

hei ght of the strips 27, 33 to

SPECIFICATION

TITLE OF TﬁE INVENTION: Transfer Mefhod of Coils and Coil
Taking-up & Stacking Equipment
BACKGROUND- OF THE INVENTION:

The present invention pertains to a proéessing of a
plurality of coils each formed by winding a belt-like
metallic strip, and particularly. relates to a method of
trans'ferring coils,- in which the coils are plaéed at both
the exit side and the entry side of a welding machine
through a coil transfer line made by combining transfer

_ means with various eqﬁipment. including the weldihg '
machine, resulting in positioning the forward coil and the
rear coil, and after placing both coils in a continuous
state' by welding them with the welding machine, the rear
coil is transferred while the forward coil is being taken
up and the sag in the strip is absorbed, and then the rear
coil is stacked on the forward coil. The present invention
also relates to equipment which has coils each made by
winding a belt-like metallic strip we;ded together thus
forming them into a continuous coil, then to transfer the
rear position coil as viewed in the cpil transfer direction

*while taking up the coil at the forward position, then the
rear-éoil is stacked on the forward coii.

The metallic strip

..processed into a form
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a predeterm ned position, and a rotary driving device 44 to rotate the
tabl e body 42 are provided in the exit side turn table 11. The tabl e body
42 has an opening at its center and a tubular guide 52 is positioned over
the opening. The tubular guide 52 is asgenbled to the forward end of a rod
of a pressure cylinder 45, and the entrre table can nove up and down. At
the sanme tine a plurality of split plane parts form ng a tubul ar plane can
expand and shrink their dianeters by a pressure cylinder which is placed

inside but {5}y §ASWReh" gllpet @i Jandnan #tlds IBY IS etre UL SrE81 Eng
and heat treatment on an ingot and finaliy it is slit into
a desired width by a slitter, wherein the width direction
of the strip is made parallél with the central axis of the
coil, and at the same time formed into a coil of the strips
being taken up with slit edges being put in line. And such
a coil 1is to have various fabricétion' processes made
thereon as it is used as a metallic raw material. For
example, a process of welding the strips of a plurality of
coils together is to make coils into a continuous form.

Now, this typé of coil is of a large size, that is, for
example the minimum diameter of 600 mm and the maximum
diameter of 1,000 mm, and further, they have an appreciable
weight, such as 100 to 300 kg for a coil of copper alloy.
Therefore, considerable difficulties are -encountered in
handling and processing coils, for example when the coils
are formed into a continuous form as mentioned. -

There will be a number of problems that must be solved,
for example, when any desired length of each strip is taken
out of two coils for. welding each end of the strip, how
should it be fed into a welding machineé Also, When a strip
having some length is taken out Trespectively of the two
coils for -welding, whét action is taken to correct the -

twisting or sag, etc. in 'the strip into a proper form

.before and after the welding? How the strip connected into
REPLAGEMENT SHEET
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guide for determning an inserting position of a spacer (not shown in the
drawi ng) which is placed between the plurality of coils 15 on the table
body 42, when the dianeter is expanded. Guide roll device 14 of taking-up
gui ding: The guide roll device 14 for taking-up guiding is assenbled to the
exit side turn table 11. This guide rolT device 14 for taking-up guiding
has a vertical roll 46 corresponding to the side of the forward coil FC and
a horizontal roll 47 corresponding to the upper edge plane of the forward

coil FC botf Qiontirkibu¥ € £RsRC €8 { ®H'®welding is taken up? And how
the load of taking up derived from the weight of the strip
and the twisting and sag of the strip are taken care of?
Further,'what shoﬁld be done for properly taking care of the
consecutive processing of connecting a plurality of coils
‘into a continuous form one by one and then stacking the
same?

But, as far as the applicants could detect, to their
regret, there is no method of stacking a plurality of coils,.
nor egquipment for taking up and stacking the coils which.
are known to have solved such various broblems.

Therefore, an object of  the present invention is to
provide a consolidated transferring method with a premise
of welding a plurality of coils into a continuous form.

Another object of the present invention relates to a
plurality of cbils each formed by winding a metallic strip
and lies in providing such a coil transfer method that coils
are transferredlby a éoil transfer line in thch a transfer
means is combined with various kinds of equipment including
a welding machine, and after the process of forming the
coils into a continuous shape with the welding machine, the
coil at the rear position as viewed in the coil transfer
direction 1is transferred while the coii at the forward
rosition is taken up, absorbing the sag in the Strip, and

the coil from the rear position is stacked on the coil in
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REPLACEMENT SHEET 04 FEB 1997 29 forward end of an articul ated robot
hand 48, where both rolls 46, 47 can have their positions changed accordi ng
to the revolute winding or involute winding of the forward coil FC on the
tabl e body 42 and the size of the stripsg27, 33. '

the forward position.

Still another object of the present invention is to
provide such a coil transfer method that a plurality of
large and heavy coils are conveyed by a transfer
equipment; and strips supplied to a welding machine are
welded one by éne, then the strip and the sag in the strip
is taken up and absorbed by'a rotation of the coil at the
forwafd position without scratching the strip, and the coil
in the rear position is stacked over the coil in the
.forward position on an exit side turn table thus forming a
plurality of «coils which have been made into a continuous
shape, then the coils can bé taken out finally from the
transfer line as one consolidated product, thus such a
continuous transfer process as suited to the properties of
the coil and the strip can be achieved.

Furthér, anothér object of the present invention is to
provide such coil taking up and stacking equipment so that
coils of metallic strips which have been welded and formed
into a continuous shape are so processed as taking up one
of the coils while transferring the other coil, with due
care being paid to the properties of the coil and the
strip, and one of the coil is stacked on the other coil.

Still another object of the present invention is to
provide such coil taking ué-and stacking equipment so that

the coil at the forward position, out of two coils which
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The exit side turn table 11 and the guide roll device 14 for taking-up
gui di ng nentioned above wll be explained in further detail later in
relation to a coil taking-up and stacking equi prent of the present

i nvention. Next, each process of the trgnsfer nethod will be expl ai ned by
referring to Figs. 3 to 17.. Supply of TCoils: [err] A process to carry the
plurality of coils, which are individually independent of each other and
are stacked on their sides, into the carry-in table 4 (Refer to Fig. 3);

[err] A geecess Hrward\Vend tPear§igediticid respeetivelly in a coil
transfer direction and at the same time are connected to
each pther by weldihg, is rotated in a horizontal state on
a turn table device, also the coil in the rear position
is held and transferred in a horizontal state_by a transfer
equipment; then the strip is taken up by the coil at the
forward position and the coil in the rear position is
stacked on the coil at the forward position.

Further, another object 6f the present invention is to
proQide such coil taking up and staéking equipment that
when coils are welded one by one to form them into a
continuous éoil and afe taken up and stacked, two coils in
the front and rear positions are dividedly supported by a
transfer equipment and a tnrn table device, where the turn
table device can take up the strip with edges of the strip
aligned well and even when the coil has a tilt or warp,
etc. generated therein, a position being safe relative to
the coil can be taken by a follow-up function, thus avoiding

a damage on a guide roll device for guiding the take up.

SUMMARY OF THE INVENTION:
In summarizing, the coil transfer method of the present
invention is to make each one of the following processes:

Supply of coils:

A process of placing a plurality of coils each ohe of

REPLACEMENT SHEET
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carry-in table by the transfer equipnent 1 which is a transfer

exit side turn table 11: As shown in Fig. 4, the transfer equi pnent 1 sucks
the first coil O at the uppernost position of the plurality of coils 22

with a plurality of vacuum pads 20 and kgings it up (hoists), and noves it
to the X direction on the transfer rail™ 17, and then stops it at the

upper

position corresponding to the exit side turn table 11, and | owers

t he suspendi ng base 19 and rel eases the suction of the REPLACEMENT SHEET

which is independent in a stacked state on their sides and

‘carrying them onto a carry-in table, and conveying a first

coil on the carry-in table to an exit side. turn table by
transfer means, ¢then pulling out a strip o©f the coil
supplied to the exit side turn table,. which is designated
as the forward coil, thus supplying the strip to a welding
machine through an auxiliary guide rbll and an exit side
guide roll, and a process of supplying a second coil on the
carry-in table to an entry side turn table with a transfer
means and pulling out a strip of this coil, which is

designated as the rear coil, thus supplying the strip to

" the wei'ding machine through an entry side guide roll,

Absorbing a sag in the strip:

A process of welding the ends of two strips of the
forward and rear‘ coils, forming these forward and rear
coils in a continuous shape, then taking out the rear coil
on the entry side turn table by the transfer means and
placing it in a stanﬁ-by posture, then synchronizedly
rotating the entry side guide roll, the exit side guide
roll, fhe .auxiliary guide'roll, the exit sidg turn table,

etc. for consecutively taking up and absorbing the sag in

‘the strip between the entry side turn table and the entry

side guide roll and then the sag in the strip between the

entry side guide roll and the exit side guide roll by the

forward coil, and
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- 30 vacuum pads 20, so that the first coil C is supplied onto the exit side
turn table 11 and is designated as the forward coil FC. [err] A process

of pulling out a strip 33 out of the forward coil FC which has been
supplied to the exit side turn table 11,, and supplies it to the welding

machi ne 8 through the auxiliary guide rotl 10 and the exit side guide roll
9:

Transfer and stacking of the rear coil:

A process of taking up and absorbing a sag in the strip
with the forward coil while making the rear coil placed in
the taken out andl'stand-by postﬁre conveyed to and
approached to the exit side turn table with the transfer
means, and fetracting the .entry side guide roll, _the eiit
side guide roll, the auxiliary guide roll, etc. in turn
from the transfer line in correspondence with the approach
of the transfer means, then stopping the transfer means at
an upper position corresponding to the exit side turn
table, and supplying and stacking the rear coil over the
forward coil. |

First; a plurality of coils each one  of which is
independent, are carried. in to a carry-in table in a
stacked posture on their sides by a suitable means for
example a forklift, etc., and transfer means is moved to an
upper position corresponding to the carry-in table, and
after taking up one coil in_the first position (a coil in
the uppermost position) on the carry-in table by éuction
means, the,transfgr'line is moved to the direction of the
exit side so that the céil is conveyed to the exit side
turn table. |

Next, on the one hand, the coil unloaded on (supplied
to) the exit side turn table is designated as the " forward

- coil” , and a strip of this forward coil is pulled out by
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As shown in Fig. 5 the strip 33 is pulled out and its forward end is
supplied to the wel ding machine 8 through the auxiliary guide roll 10 and
the exit side guide roll 9. [err] A process of supplying the second
coil on the carry-in table as requireg by the transfer equi pment 1 which
Is a transfer neans to the inverting tabte 5, inverting it to take it out,
and then conveying the sane to the entry side turntable 6: Also as shown in
Fig. 5, the second coil C2 is noved by the transfer equipnment 1 to the

| nverting tap! 8parbRbr AW BYaklE WAIbaend'd °ethel Ws 186 Hds tHEGubh
the auxiliary guide roll and the exit side guide roll and
is supplied to a welding machine. And on the other hand( a
second coil on the carry-in table is taken up by returning
the previously mentioned transfer means, and is supplied to
én inverting table for inverting the same as required.

This inverting process is made when it is necessary to
change the winding direction of a «coil. After being
inverted, or without being inverted if the inversion is not
necessary, the second coil which has been taken up is
conveyed and subplied to fhe entry side turn table and is
designated as the “rear coil " , and a strip of this rear
coil is similarly pulled out by an operator and is supplied
to the weldingmachine through the entry side guide roll.

Lengths of strips of both of the forward and rear coils
are taken out as much as necessary and are placed in such a
state as to have been supplied to the welding'_machine as
mentioned above. In such a state, the strip of the forward
coil is guided with the auxiliary guide roll and the
exitside guide roll while the strip of the rear coil is
guided by the entry side guide roll, respectively, thus
restraining the twisting of the strip and a retention of
proper:strip shape are effected, further, thg load of weight
ofthe taken out stfip will not inflict unnecessary

influence over both of the forward and rear coils. Similar
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conveyed by the transfer equipnent 1 to and supplied to the. entry side
turn table 6. [err] A process of pulling out the strip fromthe coi
supplied to the entry side turn table 6, which is designated as
the rear coil RC, and supplies itg to the welding machine 8 through
the entry side guide roll 7: 31 NexT; as shown in Fig. 6, the strip 27
I s pull ed out

actions are made ‘when the strips aré handled and further
taken out at the time of welding, thus the guided state of
the strips will be maintained.

With the above mentioned taking out of the Strips and
their supply to the welding machine, a preparation for a
welding process could be regarded as completed. Then both
ends of the strips are welded together with the welding
machine and both of the forward and rear coils are formed
into a continuous state..

When the welding is completed, the rear coil is taken
out from the entry side turn table by the transfer means
again and is conveyed to the exit side direction and is
finally stacked o&er the forward coil on the exit side turn
table, and in this case it will be necessary to prevent the
strips, which have been taken out respectively from both of
the forward and rear coils and formed into a continuous
shape by welding, from contacting various equipment and
being scratched and/or damaged. Therefore, the welding
machine is first made to retreat from the transfer' line
after the welding.

And, a process of absorbing the sag in"fhe strip is
made in such a state that the rear c¢oil on the entry side
turn table is taken out by the transfer means and'is held
in a stand-by posture. For that end, the entry side guide
roll, the exit side guide roll, the aﬁxiliary' guide roll,
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fromthe rear coil RC and the forward end of the strip is supplied to the
wel di ng fmachi ne 8 through the entry side guide roll 7. If the third coil C3
is non-defective product, it is placed.in a stand-by state at the carry-in
table 4 or is conveyed to the invertinggqtable 5 depending on the w nding
direction of the coil, and if the coil—é% Is a product to be reworked 24 or
a product to be returned 23, it is conveyed to the tentative stock table 3
or the escape table 2. Wlding: [err] A process of welding together ends of

the strips¢%e exit side turn table, etc. are synchronizedly rotated
for taking up and absorbing a sag in the strip between the
entry side turn table and the entry side guide roll then
another sag in fhe strip between the entry side guide foll
and the exit side guide roll in turn with the forward coil.

Further, while the rear coil which has béen taken out
and placed in a stand-by posture is conveyed to the exit
'side turntable by the <transfer meéns, taking up and
absorbing the sag in the strip by the forward coil, the
entry side guide 1roll, the exit side guide 1roll, the
auxiliary guide roll,. etc. which would interfere with the
strip are made to retreat from the fransfer line in turn in
correspondence with an approach of the transfer means.
Finally, the strip remaining between the forward and rear
coils will become extremely short and the transfer means is
made to stop at an upper position corresponding to the exit
side turn table and the rear éoil is supplied and stacked
over the forward coil, thus completing the transfer of the
coils.

The transfer of the coils fo: welding the _coils " is
done in a continuous manner by repeating the above mentioned
processes continuously. In this continuous coil transfer,
if the next coil on the carry-in table is  conveyed and
supplied by the ltransfer means onto the 1entry side turn

table beforehand, and is placed in a stand-by posture
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33 of both the forward and rear coils, FC and RC, by the welding machine 8,
thus effecting a continuation process for both the forward and rear coils,
FC and RC, and then after the welding retracting the wel ding machine 8 from
the transfer line L: Ends of strips 33,1427 are wel ded together by the nain
wel ding part 37 of the welding machi ne 8 and suitable finishing processes
~are nmade by a dryer 38 and others. The wel ded portion will have a
predet erm ned marki ng placed thereon. And as shown in Fig. 7, the welding

machi ne 8 ighdwyed Thaget pay Wshortds tEREK Rfeddll NHrocligsecidior. hAES is
desirable in effecting.the qontinuous processing.

'Affer réturning_ varioué kinds of equipment which have
been retracted from the. transfer 1line, to their former
positions, the above processes are repéated continuously
and a plurality of coils, such.as the third coil and the
fourth coil, are supplied to the transfer line and are
welded together'in sequence. The rear position coil of the
coils in sequence is conveyed and is étacked over the
forward coil on the exit éide turn table. .A predetermined
number o0f coils which have been in a continuous state and
are stacked, are cdnsolidatedly taken out from the exit side
turn table by a suitable taking-out means, and are made
té be finished procducts.

Also, in a coil taking-up and stacking equipment of the
present invention, the turn 'téble. device comprises a
vertical positioning device which lowers the main body of
the turn table device corresponding to the upper position'
of the coils wh.ich are stacked one .by one for maintaining
taking- up height of the strips, and a rotary driving
device to rotate thé - table 'body for taking-up the strip
between. both coils. Further, the turn table device is
provided with a gulde roll device for takzng-up guiding and
an auxiliary guide roll device.

Further, the guide roll device for taking-up guidlng 1s

RFPLﬁvEﬁWFNT onLT

0& FEB %97




retracting it fromthe transfer line L. 32 [err] A process of
synchroni zedly rotating the entry side guide roll 7, the exit side guide
roll 9, the auxiliary guide roll 10, the exit side turn table 11, etc. in
such a state that the rear coil RC on Egg_entry side turn table 6 is

hoi sted by the transfer equi pnent 1 whi I's a transfer neans and is held
I n a stand-by posture, and taking up and :

provided with a vertical roll facing the side planes of the
coils and a horizontal roll facing the upper edge planes of
the coils. The positions of both 1rolls may be changed
according to the revolute (or external) winding or the
involute (or internal) winding of the coils on the table
body as well as the size of the strip. Also[ the auxiliary
guide roll device is adapted to chuck the strip between
both coils until <the transfer equipment passes through,
and may adjust the strib feeding position depending on the
external winding or the internal winding of the coil on the
table body. At the same time the auxiliary guide roll
_de#ice is adapted to push the strip into the turn table
device according to the rotation of thé table body.

Now, when a plurality of coils are taken up and stacked
by the  turn table' in such a manner that 'the coils are
stacked on their sides, a spacer is interposed between
the stacked coils taking account of their after-treatment.
Therefore, if there is such an abnofmal condition in the
sideway standing form of the coils as a tilt of the
coils stacked on their sides or a warp of the uppermost coil,
the guide roll device for taking-up guiding will interfere
with the spacer. Particularly, since the vertical roll faces
the side of the coil, its forward end (lower end) is
'always positioned below +the upper side of the uppermost

coil on the turn table device. Therefore, if there is any
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absorbing the sag 49.in the strip 27 between the entry side turn table 6
and the entry side guide roll 7 and the sag 50 in the coils 27, 33 between
the entry side guide roll 7 and the exit side guide roll 9 in turn by the
forward coil FC "As shown in Fig. 8, the,transfer equiprment 1 is noved to

t he upper position corresponding to thecentry side turn table 6, suckes and
pick up the rear coil RC, and then is placed in a stand-by posture as
shown in Fig. 9. As shown in Fig. 10, the entry side guide roll 7, the exit

side guide [Oll D) 14§ ART ALY SHh&iGay O LedGeihye B3bh SLE the coils,
the vertical roll may interfere with the spacer or others
to cause damage to the roll.

If the vertical roll is damaged, the taking up
operation of the forward coil is hindered, so that an
intended taking-up operation and eventually stacking
operation may not be achieved.

Therefore, the coil taking-up Qnd stacking equipment of
the present invention is one in which a sort of safety
mechanism is added to the guide roll device for taking-up
guiding. More specifically, this guide roll device for
taking-up guiding is based on a premise that. the forward
coil of the coils whiéh are placed in the front and rear
positions in the coil transfer direction and are connected-
Eo each other, is rotated in the horizontal state on the
turn table device, and the rear coil is held and .
transferred in the horizontal state by the <transfer
equipmgnt, and the rear coil is stacked over the forward
coil as the rear coil is being taken up by the forward coil.

Further, it is based on a premise that the guide roll
device for taking-up guiding. is provided with a vertical
roll facing the ‘sides of ‘the coils and a horizontal roll

" facing the upper edge planes of the coils, where the
positions of both qf chese folls can be "changed accor_ding
to the revolute winding or involute winding of the coil on
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turn table 11, the vertical roll 46 of the guide roll device 14 for

taki ng-up guiding , etc. are synchronizedly rotated for taking up and
absorbing the sag 49 in the strip 27 between the entry side turn table 6
and the entry side guide roll 7 by a rpgation of the forward coil FC
Further, as shown in Fig. 11, the exit side guide roll 9, the auxiliary
guide roll 10, the exit side turn table 11, the vertical roll 46, etc.
are synchronizedly rotated for '

the turn table device and the size of the étrip.'

Under such premises, according to the coil taking-up
and stacking equipment the 'above-mentioned guide roll
device comprises a sensor to detect the upper side of the
coil so that the relationship between the positioning
height of both of the vertical and horizontal rolls-and the
height of the upper side of the coil will be constant
and a vertical driving system for both of the
vertical and horizontal rolls which causes the vertical
height of the both rolls to follow the upper side planes of
the coils according to the measured value of the sensor.

Further, both of the vertical and horizontal rolls of
the guide roll device for taking-up guiding are provided on
an articulated robot hand, and the vertical roll is
connected to a rotary driving device and may be driven
rotatingly in such a manner that_ the roll faces the sides
of the coils, and the horizontal roli is connected to a
driving system for revolving and is able to determine its
revolving position around .fhe vertical roll according to
the state of introduction of the coil which is guided.

The coils piaced in the forward and rear poSitions
in the direction of transfer of the coil and connected to
each other are first stacked. One of the coils 'whiCh is
placed in the forward position is héld in the horizontal

state on the turn table device (actually the table body)
| REPLACEMENT SHEET
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33 taking up and absorbing the sag 50 in the strips 27, 33 between t-he
entry side guide roll 7 and the exit side guide roll 9. Transfer and
stacking of rear coil: [err] A process of taking up and absorbing the sag
51 in the strips 27, 33 by the forwardygoil FC as the rear coil RC which
has been taken out and placed in a stdnd-by posture is conveyed by the
transfer equipnent 1 which is a transfer neans to and is made to approach
to the exit side turn table 11, and retracting the entry side guide roll 7,

and is rotated, while the COll in the rear position is

" held and transferred in the horizontal state by the-
transfer equipment. The fofward cbil takes up the strip
between itself and the rear coil, and the rear coil
approaches the forﬁard coil and is eventually stacked over
the forward coil. At this time, the forward coil on the
table body rotates together with the table body by its own
weight and takes up the strip while introducing the same
in the revolute winding or involute winding state.

Ih taking up the coilé, the guide roll device for
takind-up guiding is positioned in combination with the
"forward coil by: the articulate robét hand, and guides the
forward coil so that it takes.up'the strip in an appropriate
state and the coils are put in a desired form.

First, according to such a guiding function, the sensor
.operates in positioning the guide roll device for taking-up
guiding the cpil to measure the positioning height and
the height of upper side plane -of the coil on the table
body and to send a signal to the vertical driving system
for the vertical and horizontal rolls so that the
positioning of both of these vertical and horizontal rolls
relative to thé coils is made at the optimum position, so
that the vertical and horizontal rolls are moved in the
vertical direction for- effecting the optimum positioning

(automatic follow-up f_unction). Even when the coil has a
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the exit side guide roll 9, the auxiliary guide roll 10, etc. in turn from
the transfer line L according to the approach of the transfer equipnent 1:
As shown in Fig. 12, the transfer equipnent 1, the entry side
guide roll 7, the exit side guide roll 44 the auxiliary guide roll 10,
exit side turn table 11, the vertrtal roll 46, etc. are

synchroni zedly rotated and the entry side guide roll 7 is retracted
according to the approach of the transfer equipnent 1. Next, as shown in

g: g 13 than 'éx ,Shﬁ'i—pgui GenéPhted thBEedtXi i YvekEHLalOldb110.withe £ it
' come in contact with the spacer because_ of such an
automatic follow-up function..

Secondly, in the guide roll device for taking-up guiding, -
the vertical roll is positioned in correspondence with the
side planes of the coils (an external circumferential
position of the coil if the coil is in the revolute
winding and an internal circumferential position of the coil
if the coil is in.the involute winding), and is fotating;y
driven by its rotary driving systeﬁ. Further, as the
horizontal roll works facing the upper edge plane of the -
coil, the forward coil can effect the.intended taking up and
a desired form can be secured for the coils. The horizontal
roll revolves, as required, around the vertical roll by its
driving system for revolving, and is always positioned at
an appropriate position relative to ‘the strip thch is

guided.

BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a general side view of various equipment used
in a transfer method of the present invention;

Fig. 2 is a general plan view of the various equipment
shown in Fig. 1;

Fig. 3 is a schematic view showing a coil transfer

process;
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the vertical roll 46, etc. are synchronizedly rotated and the sag 51
remai ni ng between the exit side guide roll 9 and the auxiliary guide rol

10 is taken up and absorbed. As shown in Fig. 14, the transfer equipnent 1,
exit REPLACEMENT SHEET 04 FEB 1997 144 side guide roll 9, the auxiliary
guide roll 10, the exit —

Fig. 4 is a schematic view showing a coil transfer
process;

Fig. 5 is a schematic view showing a coil transfer
process;

Fig. 6 1is a schematic view showing a coil transfer
process;

Fig. 7 is a schematic view showing a c¢oil transfer
process;

Fig. 8 1is a schematic view showing a coil transfer
process;

Fig. 9 is a schematic view showing a c¢oil transfer
process; |

Fig. 10 is a schematic view showing a coil transfer
process; |

Fig. 11 is a schematic view lshowing a lcoil transfer
process;

Fig. 12 1is .a schematic view showing a coil transfér
process; | |

Fig. 13 1is a .schematic view showing a c¢oil transfer
process;

Fig. 14 is a schematic view shpwihg_ a coil transfer
process; |

Fig. 15 is a schematic view showing a coil .transfer
process; | .

Fig. 16 is a schematic view showing a coil transfer
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side turn table 11, the. vertical roll 46, <etc. are synchronizedly
rotated, and the exit side guide roll 9 is retracted according to the
approach of the transfer equipnment 1. As shown in Fig. 15, the transfer
equi pment 1, the auxiliary guide roll 48, the exit side turn table 11, the
vertical roll 46, etc. are synchroni zédl'y rotated, and the auxiliary guide
roll 10 is retracted according to the approach of the transfer equi pnent 1.
Further, as shown in Fig. 16, the transfer equipnent 1, the exit side turn
table 11, bggcggggical roll 46, etc.

'Fig. 17 is a schematic view showing a coil transfer
process;

Fig. 18 is a schematic view showing a positional
relationship of a guide roll device for taking-up guiding
correqunding to involute and revolute windings of the coils;

Fig. 19 is a schematic view showing a automatic
follow-up function of a guide roll device for taking-up
guiding:

N Figs. 20 (A), 20 (B), and 20 (C) are process explanatory
views showing the transfer taking-up and stacking of the
coils;

Fig. 21 is a cross sectional view of the important part
of the guide roll deviée for taking-up guiding;

Fig. 22 is a plan view of the guide roll device fqr
taking-up guiding shown in Fig. 21;

Fig. 23 is a lateral cross sectional view taken along
arrow VI - VI in Fig. 21;

Fig. 24 is a side view of a turn table device (in such a
state that the guide roll device for taking-uﬁ guiding is
omitted); |

Fig. 25 is a plan view of the turn table device (in such
a state that the .guide roil device for taking-up guiding
is assembled in place); and

'Fig. 26 is an obliqué " schematic view showing a
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are synchroni zedly rotated, and the vertical roll 46 (in the guide rol

devi ce

14 for taking up guiding ) - is retracted during such a

synchronized rotation. At this point, the strips 27, 33 are al nost
totally taken up by the forward coil f§. [err] A process of stopping the
transfer equipnment 1 at the upper -position corresponding to the exit

si de

turn table 11 and supplying the rear coil RC onto the forward coi

FC

and stacking it thereon: As shown in Fig. 17, the transfer equipnent 1 and
the exit sdger{ding 2ldieatdl &f € theCRo20EZ Y acddt IhetboBd forward and

fear positions.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

Now, an embodiment of the present invention will be
explained by referring to the drawings. First, explanations
will be made oh the general aspect of the embodiment such
as the arrangement and orientation of various kinds of
equipment. In Fig. 1 and Fig. 2, the left side and the
right side in the drawings will be defined as the entry
side and the exit side, respectiﬁery,' and the following
various processing equipment are arraﬁged in turn.

In the explanations given above and below, in Fig. 1
and Fig. 2, the right side is defined as the * front " and
the left side is defined as the *“ rear” , the direction from

the froht to the rear is represented by arrow X. The upper

‘section in Fig. 1 is defined as the *“upper " side and the

lower section is defined as the “ lower”™ side. The up and
down. directions are represenfed by arrow 2Z. Further, the
upper side in Fig. 2 is defined as the " left” side and the
1§wer side is defined as the “ right " side, and the left and
right direciions are'represented by arrow Y.

Various kinds of. processing 'equipment are positioned
in turn from the entry side to the exit éide. In the upper

area (upper space) of the section extending from thé entry
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.then the synchroni zed rotating is stopped at a point when the transfer

equi pnent

1 conmes to the upper position REPLACEMENT SHEET 35

corresponding to the exit side.turn table 11. In such a state that the
spacers are inserted appropriately by qn)operator the rear coil RCis
stacked over the forward coil FC

side to the exit side, a transfer equipment 1 as “ transfer
means " is retractably provided, so that an overall
transfer line L in which the various kinds of equipment are
combined to each other is formed. The transfer equipment 1
is retractably moved in the upper area of the section
exendingfrom the entry side to the exit side, and selects an
equipment needed for accomplishing a process from various
kinds of ‘equipmenf and stops at the position above the
selected equipment to take up the coil C with suction means
or to make it possible to supply the coil C.

As for the various equipment, in the order from the entry

side to the exit side, an escape table 2, a tentative stock

table 3, a carry-in table 4, an inverting table 5, an entry

'side turn table 6, an entry side guide roll 7, a welding

machine 8, an exit side guide roll 9, an addional gﬁide
roll 10, and an exit side turn table 11, a weighing
equipment 12, and a packing table13 are arranged in.

Here, a guide roll device 14 for taking-up gﬁiding is
combined to the exit side turn table 11. An exit side
transfer equipment 16 is proyided separately from the above
mentioned transfer equipment 1 for taking out a plurality
of coils 15 together which have been stacked on the exit
side = turn table 11 and connected to one another in a
continuous form, in-such a manner that the equipmeni: 16 is
retractably moved among the exit turn , e
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The third coil C3 which has been held in a stand-by posture is conveyed by
the transfer equipnment 1 and is designated as the rear coil RC this tineg,
and the above nentioned second coil C2 (the rear coil RC nmentioned above)
whi ch has been stacked on the exit sidgqturn table 11 is designated as the
forward coil FC this tinme, and the abowe-nentioned process is repeatedly
done, and a plurality of coils 22 on the <carry-in table 4 -are
welded and are transferred to the exit side turn-table 11 to forma

plurality of _stacked. coils 15. hen e Qi.l.s e consolidatedly
Paken oul MRIGPIRG SORLPERRS 1% AAc i PRoking Wnis 42 |
Now, each of the various equipment will be explained,
and then a method of transferring the coils using such
equipment will be explained.

Transfer equipment 1l:

The transfer equipment 1 <takes out a coil C from a
processing equipment by vacuum sucking and holds it in the
horizontal posture, and then transfers and supplies the
coil to another processing equipment to be required. When the
processing in the equipment is completed, the equipment 1
vacuum sucks the coil C again and takes out and holds it in
the hofizontal state, and then tranéfers the coil C to the
next processing equipment, generally from the left sidé to
the right side in Fig. 1. "

Thérefore, a transfer rail 17 is provided above the
various equipment from the entry side to the exit side. A
truck 18 which freely moves back and forfh is placed on fhé
transfer rail 17. A suspending base 19 which is vertically
movable is provided on the truck 18, and a plurality of
vacuum pads 20 which suck the upper side of the coil C are
provided on the base 19. The transfer equipment 1 effects the
céntering of the coil C in ihe X diréction, and detects the
outer diameter of the coil C by a sensor not shown in the
drawing.and transmittes the data to each of the equipment.l

Carry-in tablé 4:

REPLACEMENT SHEET.

______ -

04 FEB %97

i
¥




by the exit side transfer eqUipnent 16 and are wei ghed and packed, and then
the coils are finally taken out as the products fromthe packing table 13.
As has been expl ai ned, according to the coil transfer nethod of the present

i nventi on,

a plurality of coils mﬁth.la;gg si ze and heavy weight are
conveyed by the transfer equipnent and

i ps supplied to the welding

machine are welded in turn, then the strip and sags in the strips are taken
up and absorbed by a rotation of the forward coil w thout scratching the

strips, and a plyral iLY, 00 ¢R1 l¢athk 4 receives a plurality of coils 22

together with a pallet 21 £for the first time Qhen the
plurality of coils 22 which are in the respectively
independent state (discontinuous state) and stacked on
their sides on the pallet 21 beforehand are supplied to the
transfer 1line L by a forklift not shown in the d:awing. The

table 4 effects the centering of each c¢coil € in the Y
direction when the transfer equipment 1 takes out the coil

C as the'first coil Cl, the second coil C2,_the third coil

_ C3, etc. which is always positioned uppermost on the

carrying-in table 4. The carry-in table 4 receives the
plural coils 22' fqr the time being regardless of whether

the coil is a non-defective coil, a coil to be returned

. (defective coil) 23, or a coil to be reworked 24.

Escape table 2 and tenporary stock table 3:
If the coil C on the carry-in table 4 is the returned
coil 23, it is sucked and hoisted by the transfer equipment
1, and then is transferred to the escape table 2 to be
stocked there. The coil is properly taken out of the
transfer line L. On the other hahd, if the coil C is the
reworked product 24, the coil is also transferred to the
temporary stock-fable 3 where the coil is subjected to the
necessary processing, and is conveyed by the transfer
equipment 1 to the exit side turn table 11, the entry side
turn table 6 or the in?erting machine 5. _
REPLACEMENT Srzer ]
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36 a continuous formare fornmed by stacking the rear coils on the forward
coil on the exit side turn table. Finally the coils can be taken out- in the
| ast stage as a consolidated product fromthe transfer line. Thus the

i nvention has a renarkable effect thaj,a continuous transfer process which
Is in correspondence to the properties-of the coil and its strip can be
achi eved. Next, a coil taking-up and stacking equi pnent of the

Inverting table 5:

The inverting table 5 inverts the coil C for changing
the direction of winding the coil C, where an inverting
machine 26 is combined to a table body 25. The coil C which
is required to be inverted is supplied to the tablg body
25 by the transfer equipmentll. Then the coil is sent from
the table 25 to the adjacent inverting machine 26, where
the co0il C 1is chucked by an air spring and will be
subjected to the inversion processing. After the inversion
the coil C is returned from the inverting machine 26 to the
former table body 25 and is taken out by the transfer
equipment 1. |

Entry side turn table 6:

The entry side turn table 6 receives the coil C for carring
out the welding process. The recéived coil C is handled as the
"rear c¢oil” . In the table -6 the external or internal
periphery of the coil C is unwound So that its strip 27 can
' be made easy .to be taken out, and bundling belts are
wound round the coil at several positions to' temporarily
bundle the cecil C. A manual bundling maéhine. 6A with a

balancer is assembled for the sake of the tentative

bundling.

Entry side guide roll 7 and exit side guide roll 9:
The entry side guide roll 7 and the exit side guide

roll 9 have the similar structure' and are respectively
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present invention will be explained in further detail by referring to Fig.
1 and Figs. 18 26. As has been expl ai ned above, the transfer equipnment 1
vacuum sucks the uppernost coil out of the plurality of coils 22 stacked on
the carry-in table 4, holds it in a horjgontal posture, and then transfer
the saneto an equi pnent where the necessary processing is to be done.
Then,  when such necessary processing is finished, the transfer

equi pnment vacuum sucks the coil again, holds it in a horizontal posture and

transfers i ddie 3exngIVbATRY « stBA' hial NG COthe | SekiNSRIE Cbd | Ve
welding machine 8. Therefore, explanations will be made on
one of them, that is, the ent;y side guide roll 7 for the
convenience of explanation, while the corresponding
components of the other one, the exit Side guide roll 9
will be merely shoﬁn with the same identification numbers.

The entry side guide roll 7 is retractably moved
(is able to retract and return) on a rail 28 po§itioned in
the Y direction. In the guide roil 7 an upper clamp roll 31
and a lower driving roll 32, which are formed as an up and
dqwn pair in a horizontal state, are provided on a support
base 30 which is vertically movable on a shaft 29.

The upper c¢lamp roll 31 is' adapted to be ofened and
closed relative to the lower driving roll 32. The roll 31
has a state of chucking the strip 27 in cooperation with the
lower driving roll 32 ‘when closéd, and a guide state of
letting the strip 27 pass therethrough when opened. At the
time of the welding process, the upper clamp roll 31 is
uéed as an auxiliary guide. roll, and after the welding it
is used as a delivery roll for sending the strip 27.
However when the rear coil RC on the entry side turn table
6 is taken up and conveyed by the transfer equipment 1, the
roll 31 retracts from the transfer line L and .isﬁ\totally
moved to a position where there is no occurrence of the

interference with the rear coil RC and the strip 27
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side tg.the right side in Fig. 1. Here, the transfer equipnent 1, the exit
side turn table 11 and the guide roll 14 for taking-up guiding as a coi

t aki ng-up and stacki ng equi pnment according to the present invention
‘wi Il be explained belowin detail . 287 below, the right side in Fig. 1
Is designated as the front or forward , and the left side is designated
as the -rear" :

-extending therefrom.

Here, the height positidns of the upper clamp roll 31
and the lower driving roll 32 are automatically positioned
to the position inputted into é control device not shown
'in  the -drawing, and further their pdsitions in the Y
direction are automatically positioned by inner and outer
diameters of the coil C. |

Welding machine 8:

The welding machine 8 is an apparatus to weld ends of a

strip 33 of the * forward coil FC and a strip 27 of
the “rear coil RC" , to effect a finishing process
thereon, and fhen to perform a inarking process on the
welded parts. The welding machine 8 comprises mainly a
truck 34 which can advafxce and retract itself in the Y
direction, an upper unit 35 provided in such a manner that
the unit 35 éan -be advanced and retracted in the same Y
direction on the truck 34, and a lower unit 36 provided at
the forward end of the truck 34 in such a manner that the
unit_ 36- can move up and down in the Z direction. A main
body 37 of_ the welding machine is installed in the upper
unit 35 while a dryer 38 is attached to the loﬁer unit 36.
At the time of welding the upper unit 35 protrﬁdes
itself to the forward end, and after thé welding the upper
unit 35 moves to the left side in the Y direction. The

lower unit 36 ascends to a space created by the movement of
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The back and forth direction is represented by arrow X, then the upper area
in Fig. 1 is designated as the upper or- above " side and the |ower
direction is designated as the "l ower or below' direction, where the up and
down directions are represented by arroygZ, further the upper area in Fig.

25 is designated.as the "left" and thelower direction is designated as
the " right " , where the left and right directions are represented by
arrow Y. Now, each mmjor constituent part will.be explained in turn.

Rggardi ng teha takie deyi cepdl fHef rdind | Frocessi4, Wi the processes
.necessary for the welding are all completed, the entire
machine with the truck 34 retracts to the left side in the
Y direction and prepares for the taking up of the strips
27, 33 , the absorbing of the sag therein and the transfer
of the rear coil RC.

Auxiliary guide roll 10:

The auxiliary guide roll 10 is an equipment to work as
a push-—ir{ roll when the strips 27, 33 are taken up and
their sags are absorbed by the forwa_rd coil FC on the exit
side turntable 11.

A roll supporting part 39, ﬁhich can advance and
~retract in the Y direction and at the same time can have
its height adjusted in the Z direction, is provided. A
group of 'the guide rolls represeﬂted by horizontal pinch
rolls 40, 41, which drive as an up and down pair,
are pfovided at the roll supporting part 39. The horizontal
pinch .rolls 40, 41 chuck the strips 27, 33 in cooperation
with each other, and at the saine time when the transfer
equipment 1 approaches in such a manner that the transfer
equipment 1 goes beyond this auxiliary guide roll 10_, the
upper horizontal pinch roll 40 is opened to release the
binding of the strips 27, 33 and presents a free .state.
When the upper horizontal pinch roll 40 is closed, .the

lower horizontal pinch'_'roll 41 conveys the strips 27, 33
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In the turn table 11, the forward coil out of the coils, which are in the
forward and rear positions in the coil transfer direction and connected to
each other, is placed in the horizontal posture and in the rotatable state
(Refer to Fig. 26). The forward coil g& is in a continued state with the
rear coil RC as both strips thereof are wel ded, where 59 shows a wel ded
part. The rear coil RC is vacuum sucked by the transfer equipnent 1 and
held in the horizontal posture and it is transferred so as to be stacked on

the forwapg qGaid FSEHRy tALIVIRG E%QE@ dPdnf et Hd - ehlRLd: dilde NEOEhe 123451

Fig. 26 shows stacked coils and t
side, for pushing the strips 27, 33 into the forward coil FC

on the turn table 11.

As the transfer equipment 1 approaches soon, the
chucking state of the strips 27, 33 is released as
mentioned above, and .fhe entire 1roll assembly moves
(retracts) in the Y direction and comes to a prosition where
no interference is made on the movement of the transfer
equipment 1, that is the movement of the strips 27, 33. At
fhis point the forward coil FC on the turn table 11 has
almost completed the taking-up action leaving a very short
portion of the strips 27, 33 between the forward coil FC
-and the rear coil RC unwound, so that the taking-up action
can .be continued without placing a burden over the forward
coil FC by the taking up action of the turn table 11 and the
retention of the rear coil RC by the transfer ‘equipment
1. | | |

Exit side turn table 11:

The exit side turn table'll is an squipment to receive
the forward coil FC, and to rotate after the welding for
taking up the strips 27, 33 between the forward coil FC and
the rear coil RC, and eventually to receive the rear coil
RC in such a state that the rean coil is statacked over the
forward coil FC.

And, a vertical positioning device 43 which lowers a
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transfer equipment 1 is omtted. 38 A vertical positioning device 43,
which lowers a table body 42 in correspondence with the upper plane
position of the coil 15 which is stacked one by one and regul ates the

t aki ng-up height of strips 27, 33 to a pgedeterm ned position, is provided

in the turn table device 11 (Refer to Frg. 24). First, a supporting frame
92 is erected on a

table bodf 42 in correspondence with the_ upper plane
position of the plurality of consecutively stacked coils 15
and positions the taking-up height of the strips 27, 33 to
a predetermined position, and a rotary driving device 44 to
rotate -the table body 42 are provided in the exit side turn
table 11.

The table body' 42 has an opening at its center and a
tubular guide 52 is pésitioned over the opening. The tubular
guide 52 is assembled to the forward end of a rod of a
pressure cylinder 45, and the entire table can move up and
down. At the same time a plurality of split plane parts
fgrming a tubular plane can expand and shrink their
diameters by a pressuré cylinder which is placed inside but
is not shown in the drawing. The tubuiar guide 52 works as a
guide for determining an inserting position of a spacef
(not shown in the drawing) which is placed between the
plurality of coils 15 on the table body 42, when the
diameter is expanded.

Guide roll device 14 of taking-up guzdzng_

The guide roll device 14 for taking-up guiding is
assembled to the exit side turn table 11. This guide roll
device 14 for taking-up_ guiding has a vertical roll 46
corresponding to the side of the forward coil FC "and a
horizontal roll 47 corresponding to the upper edge plane

of the forward coil FC both of which are assembled to - the
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base frame 91, and a vertical driving notor 93, a ball thread 94 and a
rail 95 in the Z direction are provided there. The ball thread 94 s
rotatingly driven by the vertical driving notor 93 through a worm 96. A
gui de 97 whi ch engages itself with thegall thread 94 is connected to a
tabl'e frame 98, and this table frame™98 is so nmade as to be guided in the
vertical direction wwth the rail 95. The vertical posi tioning devi ce

43 is made with t hese constituent elenents. Further, a rotary

driving defbf@af‘é ¢id Clof Ol eartfeutablba DESNoE?2 Hea t g NIwHRreNepgth! PS
27, 33 between t
rolls 46, 47 can have their positions changed according to
the revolute winding or involute winding of the forward
coil FC on the table body 42 and the size of the strips 27,
33.
The exit side turn table 11 and the guide :oll device
14 for taking-up guiding mentioned above will be explained
iﬁ further detail later in relation to a coil taking-up and
stacking equipment of the present invention.
Next, each process of the transfer method will be

explained by referring to Figs. 3 to 17.

Supply of coils:

@® A process to carry the plurality of.coils, which are.
individually independent of each other and are stacked on
their sides, into the carry-in table 4 (Refer to Fig. 3):;

@ A process to convey the first coil Cl1 on the
carfy-in table by the transfer equipment 1 which is a
transfer means to the exit side turn table 11: |

As shown in Fig. 4, the transfer equipment 1 sucks the'
first coil.Cl'at the.uppermost position of the plurality of
coils 22 with a r.;lurality of wvacuum pads 20 and brings it
up (hoists), and moves it to the X direction on the transfer
rail 17, and then stops it ét the upper positidn
correséonding to the .exit side turn table 11, and 1lowers

the suspending base 19 and releases the suction of the
REPLACEMENT SHEET
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forward and rear coils FC, RC, is provided in the turn table device

11. That

Is, the table body 42 is built in the table frame 98, and anot her

rotary driving notor 99 is provided in this table frane 98 and is connected
to a ring gear 101 through a pinion 100g5The ring gear 101 has an internal
tooth provided therein and a pinion 100°7s internally engaged therewth.
The table body 42 is fixed on this. ring gear 101. A rotary driving
devi ce 44 whi ch REPLACEMENT SHEET

vacuum pads 20, so that the first coil Cl1 is supplied onto
the exit side turn table 11 and is designated as the forward
coil FC. _

® A process of pulling out a strip 33 out of the
forward coil FC which has been supplied to the exit side
turn table 11, and supplies it to the welding machine 8

through the auxiliary guide roll 10 and the exit side guide

. roll 9:.

As shown in Fig. 5, the_strip 33 is pulled out and its
forward end is supplied to the welding machine 8 through
the aﬁxiliary guide roll 10 and the exit side guide roll 9.

@ A process of supplying tﬁe second coil on the
carry-ih table as required by the transfer equipment 1
which 1is a transfer means to the. inverting table 5,
inverting it to take it out, and then conveying the same to
the entfy.side turntable 6: |

Also as shown in Fig. 5, the second coil C2 is moved
by the transfer equipment 1 to the inverting table 5 for

changing the winding direction of the coil, then it is

conveyed by the transfer equipment 1 to and supplied to the

entry side turn table 6.

® A process of pulling out the strip from the coil -

supplied to the entry side  turn +table 6, which is

designated as the rear c¢oil RC, and supplies it to the

- welding machine 8 through the entry side guide roll 7:
| REPLACEMENT SHEE®
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39 rotates the table body 42 is nmade of these constituent elenents. The
tabl e body 42 has a central opening 102, and the tubular guide 52 is
positioned there. This tubular guide 52 is provided on the forward end of a
rod of the pressure cylinder 45 which 5i arranged on the base franme 91, and
the entire guide 52 is made vertical | yY=ffovabl e and at the sane tine the
plurality of split plane parts 103 which forma tubul ar plane can have
their diameters expanded and shrunk

Next, as shown in Fig. 6, the strip 27 1is pulled out
from the rear coil RC and the . forward end of the strip is
supplied to the welding machine 8 through the entry side
guide roll 7. If the third coil C3 is. non-defective
product,' it is placed in a standfby state at the carry-in
table 4 or is conveyéd to the invertiﬁg table 5 depending
on the winding direction'of the'coil, and if the coil C3 is
a product to be reworked 24 or a product to be returned
23, it is conveyed to the tentative stock table 3 or the
escape table 2.

Welding: |

® A process of welding together ends of the strips 27,
33 of both the forward and rear coils, FC and RC, by the
welding machine .8, thus effecting a continuation process for
both the forward and rear coils, FC and RC, and then after
the welding retracting the _welding machine 8 froﬁ the
transfer 1line L:

Ends of strips 33, 27 are welded together by the main
welding part 37 of the welding machine 8 and suitable
finishing processes _are méde by a dryer 38. and others.
The welded portion will have a predetermined marking placed
thereon. And as shown'iﬂ Fig. 7, the welding machine 8 is_
moved together wi_.th the truck 34 in the Y direction, thus

retracting it from the transfer line L.

Absorbing the sag in strip:
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by a pressure cylinder which is provided at the inside of the guide 52 but
Is not shown in the drawi ng. The tubul ar guide 52 perforns a guide
function, when its dianeter is expanded, for determining the inserting
positions for spacers S which are to Rg inserted between the coils 15
stacked in turn on the table body 42 ( er to Fig. 18). Regardi ng guide
roll device 14 for taking-up guiding (Refer to Figs. 21 to 23, Fig. 25):
The guide roll 14 for taking-up guiding is assenbled to the turn table

device 11 ThiSegulgegididest! 2" dytimidriifiedly!! BOtARIng VEHd ' 6RkrYC!d14€
correspondi ng t 0" si de pl anes |
guide roll 7, the exit side guide roll 9, the auxiliary
guide roll io, the exit side turn table 11, etc. in such a
state that the rear coil RC on the entry side turn table 6
is hoisted by the transfer equipment 1 which is a transfer
means and is held in a stand-by posture, and taking up and
absorbing the sag 49 in the strip 27 between the entry side
turn table 6 and the entry side guide roll 7 and the sag 50
in the coils 27, 33_-between the entry side guide roll 7
and the exit side guide roll 9 in turn by.the forward coil
FC: |
As shown in Fig. 8, the transfer equipment 1 is moved
to the upper position corresponding to the entry side turn
table 6, suckes and pick up the rear coil RC , and then is
placed in a stand-by posture as shown in Fig. 9. As shown
in Fig. 10, the entry side guide roll 7, the exit side
guide roll 9, the auxiliary guide rdll 10, the exit side
turn table 11, tﬁe vertical roll 46 of the guide roll
device 14 for taking-up guiding , etc. are synchronizedly
rotated for taking up and absorbing the sag 49 in the strip
27 between the entry side_ turn table '6.and the entry side
guidé roll 7 by a rotationlof'the forward coil FC. Further,
as shown in Fig. 11,  the exit side guide. roll 9, the
auxiliary guide roll 10, the exit side turn table 11, the

vertical 1roll 46, etc. are synchronizedly rotated for
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of the coils 15 and a horizontal roll 47 corresponding to upper edge pl anes
of the coils 15, where both of the rolls 46, 47 can change their positions
according to a revolute winding or involute winding of the coils 15 on the
tabl e body 42 and sizes of the stripszg7, 33. - 40 The vertical roll 46
and the horizontal roll 47 are nounted on.the articul ated robot hand 48
(Refer to Fig. 21

taking up and absorbing the ség 50 in the strips 27, 33
between the entry side guide roll 7 and the exit side guide
roll 9. .

Transfer and stacking of rear coil:

® A process of taking up and absorbing the sag 51 in
the strips 27, 33 by the forward coil FC as the rear coil
RC which has been taken out and placed in a stand-by
posture is conveyed by the transfef equipment 1 which is a
transfer means to and is made to approach to the exit side
turn taﬁle 11, and retracting the entry side guide roll 7,
fhe exit side guide roll 9, the auxiliary guide roll 10,

'etc. in turn from the transfer line L according to the
approach of the transfer equipment 1:

As shown in Fig. 12, the tranéfer equipment 1, the
entry side guide rbll 7, the exit side guide roll 9, the
auxiliary guide roll 10, exit side turn table 11, the
vertical roll 46, etc. are synchronizedly rotated and the
entry side guide roll 7 is retracted according to the
approach of the transfer equipment 1.

~ Next, as shown in Fig. 13, the exit side guide roll 9,
the asuxiliary guide roll 10, the exit side turn table 11,
~ the vertical roll 46, etc. are. éynchronizedly rotéted and
the sag 51 remaining between the exit side guide roll 9 and
the auxiliary guide roll 10 is taken up and absorbed.

As shown in Fig. 14, the transfer equipment 1, exit
REPLACEMENT SHEET
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and Fig. 25). Wile a known type of articulated robot hand is used here, a
certain device has been nmade on the way in which the vertical roll 46 and
t he horizontal guide 47 are nount ed. First, a housing 53 is
provided with the articulated robotgghand 48, and a first wvertical
driving notor 54 i's provided on the amUoutside of the housing 53. A first
ball thread 55 which is connected to this first vertical driving notor 54
is provi‘ded in a hung down form further a first guide part 56, which is

e L TR, eSS 6L BB a1ty Susce <R8N ERES i
side turn table 11, the vertical roll 46, etc. are
synchronizedly rotated,. and the exit side guide roll 9 is
retracted according to the approach of the transfer.
equipment 1.

As shown in Fig. 15, the transfer equipment 1, the
auxiliary guide roll 10, the exit side turn table 11, the
vertical roll 46, etc. are synchronizedly rotated, and
the auxiliary guide roll 10 is retracted .according to the
appfoach of the transfer equipment 1. |

Further, as shown in Fig. 16, the transfer equipment
1, the exit side'turn table 11, thé vertical roll 46, etc.
are synchronizedly rotated, and the vertical roli 46 (in
the guide 1roll device 14 for taking up guiding ) is
retracfed during such a synchronized rotation. At this
point, the strips 27, 33 are almost totally taken.up by the
forward coil FC.

® A process af stopping the .transfer equipment 1 at'
the upper position corresponding to_ the exit side turn
table 11 and supplying the :éar éoil RC onto the forward
coil FC and stacking it thereon:

As shown in Fig. 17, the transfer equipment 1 and the
exit side turn table 11 are synchronizedly rotated, and
then the synchronized rotating is stopped at a point Qhen_

the transfer equipment 1 comes to thel upper position
| | REPLAGEMENT SHEET
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A rotary driving notor 58 is provided at the forward end of a first arm 57
which is made to protrude fromthe first- guide part 56, then a rotating
shaft 60 is provided within an tubular case 59 which is fornmed in such a
manner that the case is hung down fromyghe arm 57, where the upper part of
the rotating shaft 60 is connected to above nentioned rotary driving
notor 58, further the wvertical roll 46 is assenbled to the | ower part
of- the shaft 60. These el enents constitute the vertical driving system and

rotary driying systemrforothertiqal (ohl ARLALkddPE - 11. O AlhPNS
state that the spacers are inserted appropriately by an
operator, the rear coil RC is stécked over the forward coil
FC.

The third coil €3 which has been held in a stand-by
posture is conveyed by the transfer eqﬁipment 1 and is
designated as the rear coil RC this time, and the above
mentioned second coil C2 (the rear coil RC mentioned above)
which has been stacked on the exit side turn table 11 is
designated as the forward coil FC this time, and'the above -
mentioned process is repeatedly done, and a pluralitg of
coils 22 on the carry-in table 4 are welded and ére
transferred to the exit side turn table 11 to form a
plurality of stacked coils 15. Then the coils are
consolidatedly taken out £rom the exit side turn table 11
by thg exit side transfer equipment 16 and are weighed and

'~ packed, and then the coils are finally taken out as the
'products from the packing table 13.

As has been explained, according to thg coil transfer
method of the present invention, a plurality of coils with
large size and heavy weight are conveyed by the traﬂsfer
equipment and strips supplied to the welding machine are

. welded in turn,.then the strip and sags in the strips are.
taken up and absorbed by a rotation "of the forward coil

" without scratching the strips, and a plurality of coils in
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driving system for and driving system for revolving the REPLACEMENT
SHEET. 04 FEB 1997 41 horizontal roll 47" A second vertical driving notor
61 is assenbled to the upper part of the above nentioned housing 53, and a
second ball thread 62 which is connected 4¢ this second verti cal -

a continuous fofm are formed by stacking the rear coils on
the forward coil on the exit side turn table. Finally the
coils can be taken out in the last stage as a consolidated
product from the transfer line. Thus the invention.has a
remarkable effect that a continuous transfer process which
is in correspondence to the properties of the coil and its
strip can be achieved.

Next, a coil taking-up and stacking equipment of the
present invention will be explained. in further detail by
refefring to fig. 1 and Figs. 18~ 26.

As has been explained above, the ¢transfer equipment 1
vacuum sucks the uppermost coil out of the plurality of
coils 22 stacked on the carry-in table 4, holds it in a
horizontal posture, and then transfer the same ¢to an
equipment where the necessary processing is to be doné.
Then, :when such necessary processing is finished, the -
transfer equipment wvacuum sucks the coil again, holds it
in a horizontal posture and transfers it to the next
equipment, that is the coil is: transferred from the left
side to the right side in Fig. 1. Here, the transfer
equipment 1, the exit side turn table 11 and the guide roll
14 for taking-up guiding as a coil taking-up and stacking
equipment according to the present invention will be
explained below in detail.

Here, in the explanations given above and bhe--giFen




driving notor 61 is provided within the housing 53 in such a manner that
the ball thread 62 is hung down. A second guide part 63 engages wth the

second ball
part 63. As

thread 62. And a second arm 64 protrudes fromthe second guide
shown in Fig. 23, a pay of armparts 65 are made to

protrude fromthe both sides of the séeond guide part 63 in such a manner

that the armparts do not interfere with the first ball thread 55 which

contri but
second ar
parts 65

es to the wvertical driving of the vertical roll 46, and a
wpehol”s S el Breedmrtlas anidh Teerie fOd)afcsne™ Frbne
or forward " , and the left side is designated as the " rear”

The back and forth direction is represented by arrow X,
then the upper area in Fig. 1 is designated as the “ upper

or above side and the lower direction is designated as
the “ lower or below"” direction, where the up and down
directions are repreéented by arrow Z, £further the upper
area in Fig. 25 is designated as the “ left”™ and the lower
direction is designated as the “right " , where the 1left
and right directions are represented by arrow Y.

Now, each major constituent part will be 'explained in

turn.

Regarding turn table device 11 (Refer to Figs. 1, 24, 26):

In the +turn table 11, the £forward coil out of the
coils, which are in the forward and rear positions in the
coil transfer direction :and connected to each other, is
placed in the horizontal posture and in the rotatable state
(Refer to Fig. 26). The forward coil FC is in a continued
state with the rear coil 'RC as both strips thereof are
welded, where 59 shows - a welded part. The rear coil RC is

. vacuum sucked by the transfer equipment 1 and held.in fhe
horizontal posture and it is transferred so as to be
stacked on the forward coil FC on the turn table devicé 11.
Here, the number 15 in Fig. 26 shows stacked coils and the

transfer_equipment 1 is omitted.




Cross section. Here, the forward end plate part 66 has the above

menti oned tubul ar case 59 and the rotating shaft 60 penetrated therethrough
at its central position. The above nentioned tubular case 59 and a ring
shaped gear 67 which is so arranged as3go surround the rotating shaft 60
are provided below the forward end plate part 66 of the second arm 64, A
driving notor 68 for revolving is provided at the position above the
forward end plate part 66 which avoi des the tubul ar case 59 and the

tati haf t »6 ' ' f
rotating shaf { a6Qe HifcdPapoliionIag® devi&Olse Amidle 2uieide &1 chbte

body 42 in correspondence with the upper plane position of
the coil 15 which is stacked one by'one and regulétes the
taking-up height of strips 27, 33 to a predetermined
position, is provided in the turn table device 11 (Refer
to Fig. 24). First, a supporting frame 92 is erected on a
base frame 91, and a wvertical driving motor 93, a ball
thread 94 and a rail 95 in the Z direction are provided
there. The ball thfead 94 is rotétingly driven by the
vertical driving motor 93 through a worm 96. A guide 97
which engages itself with the ball thread 94 is connected
to a table frame 98, and this tablé frame 98 is so made as
. to be guided in the vertical direction with the rail 95. The
vertical pdsitioning device 43 is made with these
constituent elements. | |
Furthér,.a rotary driving device 44, which rotates the

table body 42 for taking up the strips 27, 33 between the
forward and rear coils -FC, .RC, is provided in the turn
table device 11. That is, the table body 42 is built in the
table frame 98, and another rotary driving motor 99 is
provided in this table frame 98 and is connected to a ring
gear 101 through a pinion 100. The ring gear 101 has an
internal tooth provided therein and a pinion 100 is
intérnally 'éngaged therewith. The table. body 42 is fixed

on this . ring gear 101. A rotary driving device 44 which
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42 tubul ar case 59 and the rotating shaft 60 and the horizontal roll 47,
whi ch is supported in such a manner that the horizontal roll is hung down .
fromthe gear 67, is nade to revolve around the. vertical roll 46. The
operation of the articulated robot hand,;48 and the operations of verti cal
driving systemand rotary driving syste-m-for the vertical roll 46 and

verti cal

driving

rotates the table body 42 is made of these constituent
elements.

The table body 42 has a central opening 102, and the
tubular guide 52 is positioned there. This tubular guide 52
is provided on the forward end of a rod of the pressure
cylinder 45 which is arranged on the base"dgrame 91, and the
entire guide 52 is ﬁtade vertically movéble and at the éame
time the plurality of split plane parts 103 which form a
tubular plane can have their diameters expanded and shrunk
by a préssure cylinder. which is p_rovided at the insi-t_ie of
the guide 52 but is not shown in the drawing. The tubular
guide 52 pérforms 'a guide function, when its diameter is
expanded, for 'determining the inserting positions for
spacers s which are to be inserted between the coils 15
stacked in turn on the table body 42 (Refer to Fig. 18).

Regarding guide roll device 14 for taking-up guiding (Refer

to Figs. 21 to 23, Fig.'ZS):

The guide roll 14 for taking-up guiding is assembled
to the turn table device 11. This guide roll 14 for taking-up
guiding has a vertic;al roll ..46 .corresponding to side planes
of the coils 15 and a horizontal roll 47 corresponding to
upper edge planes of the coils 15, where both of the rolls
46, 47 can change their positions according to a revélute
winding or involute winding of the coils 15 on the table

body 42 and sizes of the strips 27, 33.
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system for and a driving system for revolving t he hori zontal

rol | 47" are made in a conbined manner. Wen the coil 15 on the table
body 42 of the turn table device 11 takes up the strips 27, 33 in the

i nvolute winding, the articul ated robotgpand 48 is so operated as to have
the verti'cal roll 46 and the horizontal™Toll 47 correspond to the internal
circunference of the coil 15 (Refer to Fig. 20A, Fig. 20B and Fig. 26),
while the vertical roll 46 and the horizontal roll 47 are nmade to

O SPe  n BRSS DL S0 e Sbbidgaeben A o PR
mounted on the articulated robot hand 48 (Refer to Fig. 21
and Fig. 25). While a known type of articulated robot hand
is used here, a certain device has been made on the way in
which the vertical roll 46 and thg{horizontél'guide 47 are
mounted. First, a housing 53 is provided with the
articulated robot hand 48, and ”a first wvertical driving
motor 54 is provided on the an outside of the housing 53.
A first ball thread 55 which .is connected to this first
vertical driving motor 54 is provided in a hung down form,
further a first guide part 56, which is made to engage with
the first ball thread 55 | ana extends horizontally
therefrom, is provided. |

A rotary driving motor 58 is provided at the <forward
end of a first arm 57 which is made to protrude from the
'firét' guide part 56, then a rotating shaft 60 is provided
within'én tubulér case 59 which is formed in such a manner
- that the case is hung down from the arm 57, where the upper
part of the rotating shaft 60 is connected to the above
mentioned .rotary driving motor 58,' fufther the vertical
roll 46 is assembled to the 1lower part of the shaft 60.
These elements constitute the *“ vertical driving system and
rotary driving system for the vertical roll 46" .

Next, explanations' will  Dbe madé on the “ vertical

driving system for and driving system for revolving the
| | REPLACEMENT SHEET
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Fig. 21). As the coil 15 is rotatingly taken up, the articulated robot hand
48 works according to the inner and outer dianeters of the coil 15
corresponding to an angle at which the strips 27, 33 are introduced to the
coil 15 and to an extent of taking-up £ the coil 15, to nove the positions
of the vertical roll 46 and the horizomtal roll 47, and REPLACEMENT SHEET
04 FEB 1997 '

horizontal roll 47" .

A second vertical driving motor 61 is assemb;ed_to the
upper . part of the above mentioned housing 53, and a second
ball thread 62 hhich is connected to this second vertical
driving motor 61 is provided within the housing 53 in sﬁch a
manner that the ball fhread 62 is hung down. A second guidg
part 63 engages with the second ball thread 62. And a
second arm 64 protrudes from the second guide part 63. As
shown in Fig. 23, a pair of arm parts 65 are made to
protrude from the both sides of the second guide part 63 in
such a manner that the arm parts do not interfere with the
first ball thread 55 which contributes to the vertical
‘driving of the vertical roil 46, and a second arm 64 is
formed by joining both of the forward ends of the arm parts
65 with a forward end plafe part 66 which has an L shaped
cross section. Here, the forward end plate part 66 has the
above mentioned tubular case 59 and thé rotating shaft 60
penetrated therethrough at its central'position.

. The above mentioned tubular case 59 and a ring shaped
gear 67 which is so arranged as to surround the rotating
shaft 60 are provided below the forward end plate part 66 6f
thé second arm 64, A driving .motor 68 for révolving is
provided at the position above .the. fprward ehd. plate part
66 which avoides the tubular case 59 and the rotating shaft .

60. The gear 67 is made to revolve on the outside of the
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43 positioning angles of the wvertical roll 46 and the horizontal
roll 47 are nade variable as required. And an adjustnent is nade by the
above mentioned driving systemfor revolving the horizontal roll 47 so
that any desired angle, for instance agsangle of 90 degree is maintained
relative to a direction in which the strips 27, 33 are introduced. A sensor
69 i's provided in the guide roll device 14 for taking-up guiding (Refer to
Fig. 19, Fig. 21). The sensor

tubular case 59 and the rotating shaft 60 and the
horizontal roll 47, which is supported in such a manner that
the horizontal roll is hung down from the gear 67, is made
to revolve around the. vertical roll 46.
The operation of'the articulated robot hand 48 and the
operations of " vertical driving system and rotary driving
system for the vertical roll 46 " and “vertical driving
system for and a driving system for —revolving the
horizontal roll 47" are made in a combined manner. When
the coil 15 on the table body 42 of the turn table device
11 takes up the strips 27, 33 in the involute winding, the
articulated robot hand 48 is so §pefated as to have the
vertical roll 46 and the horizontal roll 47 correspond to
the internal circumference of the coil 15 (Refer to Fig.
20A, Fig. 20B and Fig. 26), while the vertical roll 46 and
the horizontal 1roll 47 are made to correspond to the
_external circumference of the coil 15 when the strips 27,
33 are taken up in the revolute winding (Refer toFig. 19,
' Fig. 21).
As the coil 15 is rotatingly taken up, the articulated
robot. hand 48 works according to the inner and outer
- diameters of the coil 15 éorresponding to an angle at which
the strips 27, 33 are introduced to the coil 15 and to an

extent of taking-up of the coil 15, to move the positions

of the wvertical roll 46 and the horizontal roll 47, and
' REPLACEMENT SHEET
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69 is to detect the upper side planes of the coils so that the relationship
bet ween the positioning heights Ha,. Ho of both the vertical and hori zontal
rolls 46, 47 and the height H of the upper side plane of the coil is .
retained to be constant, and the verj4cal driving systens for both .the
vertical and horizontal rolls are-operated according to the neasured

val ues by this sensor 69 for having the vertical heights Ha, Hb of the both
rolls 46, 47 follow up the upper side plane of coil (Automatic foll ow up

et ) pad EIGHIEY OBl Deob DI ReR T AT ac® ene
horizontal roll 47 are made variable as required. And an
adjustment is made by the above mentioned “driving system
- for revolving the horizontal roll 47" so that any desired
angle, for instance an angle of _90 degree is méintained
relative to a direction in which the strips 27, 33 are
introduced. |
A sensor 69 is provided in the guide roll device 14 for
taking-up guiding (Refer to f’ig. 19, Fig. 21). The sensor
69 is to detect the upper side planes of the coils so that
the relationship between the positioning heights Ha, Hb of
both the vertical and horizontal rolls 46, 47 and the
height H of the upper side plane ¢f the coil is retained to
be constant, and “ the vertical driving systems for both the

vertical and horizontal rolls are operated according to
the measured values by this sensor 69 for ‘having the
vertical heights Ha, Hb of the both rolls 46, 47 follow-up
the upper side plane of coil (Automatic follow-up function).
The function will be explained in a concérete manner.
The heights .Ha, Hb of the both wvertical and horizontal
rolls 46, 47 relative to the upper side plane of the coil
'are set by an input so that mainly, .the Ha is set with
widths of the strips 27, 33 used as the criterion for,

and the Hb is set with width thickness (rigidity and

othefs) of the strips 27, 33 used as the criterion. For |
' REPLAGEMENT_SHEET
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rolls 46, 47 relative to the upper side plane of the coil are set by an
I nput so that mainly, the Ha is set with widths of the strips 27, 33 used
as the criterion for, and the Hb is set wth wdth thickness

(rigidity and others) of the strips gy, 33 used as the criterion. For
REPLACEMENT SHEET 04 FEB 1997 44 - :

example, for strips 27, 33 with a finished width of 9 mm,
‘the Ha is set at 6 mm.

When the articulated robot hand 48 positions the
vertical and horizontal .rolls 46, 47 relative to the coil
15 (Refer to Fig. 19), both rolls 46, 47 will be still at
their original points, then a distance H from the coil 15
is measured by the sensor 69. The heights, Hal, Hb of both
rolls '46, 47 are to be determined relative to this measured
distance H. Here, since the positional relationship between
the sensor 69 and the position of the original point is
known beforehand, such known value will be used as a
correction value for the measured distance H.

Further, when the table body 42 on the turn table 11
rotates, it means thét the coil 15, the object of.
measurement also rotates, _therefore, the sensor 69 Imeasures
the distance H from the upper side plane of the coil 15
again only in such a case. An adjustment of the vertical
position of both rolls 46, 47, that is an automatic
follow-up. will be done.-by the * vertical driving sj(stem
including respective vertical driving motors 54, 61.

If there is a tilt or warp_generated in the coil 15 ai:
this time, a vertical positional adjustment of both
vertical and horizontal rolls 46, 47 relative to the coil
15 is done by the abdve mentioned automatic follow-up

function, so that a risk for both rolls 46, 47 to interfere
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exanple, for strips 27, 33 with a finished width of 9 mMm the Ha is set at
6 mMmm When the articul ated robot hand 48 positions the vertical and
horizontal rolls 46, 47 relative to the coil 15 (Refer . to Fig. 19), both
rolls 46, 47 will be still at their oyikgi nal points, then a distance H from
the coil 15 is neasured by the sensor . The heights, Ha, Ho of both rolls
46, 47 are to be determned relative to this nmeasured di stance H Here,
since the positional relationship between the sensor 69 and the position of

_t.,__l_he ori gi RaltrPdnd dpaddravs ki cirdrk cdrebknovsided e will be used as a
Thus, the height Ha of the vertical roll 46 is
adjusted for correspondence with the side plane of the coil
15, and the height Hb of the horizontal roll 47 is adjusted
for correspondence. with the upper edge plane of the coil
15. Such adjustments of the heights are made by the

»

vertical driving system for vertical roll 46 and -
vertical driving system for horizontal roll 47 * . |
Also, while the height of the upper plane of the éoil
becomes higher by the coils RC which are stacked on the
table body 42, such increase in height is - offset by
lowering the table body 42 to always maintain a
predetermined height. Therefore, the “ vertical driving
system for vertical roll 46 " and the “ vertical driving

”»

system for horizontal roil 47 do not have to contribute

to the adjustment of the height of upper plane of coil.

Regarding auxiliary guide roll device 10 (Refer to Fig. 25,
Fig. 26): |
The auxiliary guide roll device 10 is assembled to the
turn table device 11 in addition to the .above mentioned
guide roll device 14 for taking-up Quiding. In this
.auxiliary guide roll device 10, a base frame 70 is arranged
in the Y direction, and_a pair of rails 71, a motor 72, a
chain 73, a pair of sprockets 74, 75 are'provided the:e, and

a truck 76 connected to the chain 73 can advance and retract °
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correction value for the neasured distance H Further, when the table body
42 on the turn table 11 rotates, it means that the coil 15, the
object of neasurenent also rotates, therefore, the sensor 69 neasures the
di stance H fromthe upper side plane of gghe coil 15 again only in such a
case. An adjustnent of the vertical position of both rolls 46, 47,
that is an automatic followup wll be done by the vertical driving
system i ncl udi ng respective vertical driving notors 54, 61. If there is a
tilt or warpimgettes o ediitectiencbyl|albotatitmnal drieing of tketmotbdr 72.
positional adjustnent of both

A roll supporting part 78 with its height in the Z
direction (up and down direction) ._inade adjustable is
provided in the truck 76, and a group of rolls are
arranged there. The group of rolls are made of an entry side
horizontal roll 83, a pair of vertical rolls 84 on the
entry side, horizontal pinch rolls 85, 86 driven as a pair

o of up and down rolls, a pair of vertic_:al rolls 87 on the
exit side, and a horizontal roll 88 on the exit side, etc.

The horizontal pinch rolls 85, 86 jointly chuck the
strips 27, 33. When the transfer equipment 1 makes such an
approach as to go beyond the auxiliary guide roll device
10, the upper horizontal pinch roll 85 is opened to release
the binding of the strips 27, 33 for placing them in a free
state. On the other hand, the lower horizontal pinch roll
86 is connected to a motor not shown in the drawing. When
the strips 27, _33 are chucked by its rotary driving force,
the strips 27, 33 are conveyed from the entry side toward
the exit side, and the strips 27, 33 are pushed into the
coil FC on the turn table device 1l1. |

Since the roll supporting part 78 can be adjusted
vertically, the roll groups will have their posit'ions -
determined to an appropriate guide height corresponding to

an extent of the sag in the strips 27, 33 which are

- treated. The horizontal rolls .83, 88 and the vertical rolls




vertical and horizontal rolls 46, 47 relative to the coil 15 is done by the
above nentioned automatic followup function, so that a risk for both rolls
46, 47 to interfere REPLACEMENT SHEET 45 with the spacers S and ot hers
can be avoi ded. Thus, the height Ha ofg4he vertical roll 46 is adjusted for
correspondence with the side plane of e coi

84, 87 at the entry side, the exit side re#train a twisting
of the sfrips 27, 33 and adjust the form of these strips,

and at the same time bear the weight and other load of
lengthy strips 27, 33 in a joint action with the horizontal
pinch rolls 85, 86, so that the load of the strips 27, 33
will not be borne by the coil.FC on the turn table 11.

When the transfer equipment 1 approaches soon, the
chucking state of the strips 27, 33 is released as
mentioned above, and the entire device 10 together with the
truck 76 moves in the Y direction and its position is so
adjusted as not to inteffere with the movement of the
transfer equiprﬁent 1, that is, the movement of the strips
27, 33. At this point, the taking-up of the coil FC on the
turn table 11 has been almost completed, and' only a very
short portion of the strips 27, 33 between both coils FC,
RC remains qncoiled, thus the taking-up action can be.
continued without placing a load on the coil FC by the
taking-up action of the turn table device 11 and the
retention of the rear coil RC by the.transfer equipment 1.

As the working state of each eéuipment explained above
is consolidatedly explained by referring to Figé. 20A to
20C, the transfer equipment 1 moves the rear coil RC, which
is in a continuous form after the welding, in the transfer
direction, while maintaining its horizontal posture. During
these period of time; the auxiliary guide roll device 10
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15, and the height Hb of the horizontal roll 47 is adjusted for
correspondence with the upper edge plane of the coil 15. Such adjustnents
of the heights are made by the verti cal driving systemfor vertical
roll 46 and vertical driving ggstemfor horizontal roll 47 Al so,
whil e the height of the upper plane of tte coil becones higher by the coils
RC whi ch are stacked on the table body 42, such increase in height is

of fset by | owering t he tabl e body 42 to al ways mai nt ai n a

predeterm neédgh@t@httne Thethl @fc, thé hetrips 2.t i 33l andr iat Nghé Y 8RR ftQme

vertical roll 46 and the vertical driving
chucks the same, and pushes them into the turn table device
11 while bearing the load of these strips 27, 33 which is
stretched long. Also, the turn table device 11 takes up the
strips 27, 33 by the rotation. of the forward coil FC,
further, at this time the guide roll device 14 for taking-up
guiding adjusts the taking-up state in shape. During these
period of time the follow-up function by the. sensor 69
works, and both the vertical and horizontal rolls 46, 47
guide the strips 27, 33 in a safe state and help the coil
FC, 15 to take up the stripé 27, 33 in a desirable form.

When the transfer equipment 1 approaches the auxiliary
guide deﬁice 10 to such a level as to go beyond the device
10 (Fig. 20A), the chucking state of the strips 27, 33 is |
released and at the samé time the auxiliary guide roll
device 10 moves to a position not interfering with the
transfer equibment 1 (Fig. 20B). And the guide roll device
14 for taking~up guiding is made to <come out of the
position above the coil FC, 15 and is moved to its €first
stand-by position (right side position . in Fig. 20B,
imaginary line position in Fig. 25) by the articulated robot
~hand 48. And when the transfer equipment 1 comes further to
a position above the turn table device 11, the rear coil RC
which has been retained in the horizonﬁai posture by the

action of the transfer equipment 1 is_ lowered and is
REPLACEMENT SHEET

04 FEB 1997 |




system for horizontal roll 47 do not have to contribute to the

adj ust rent of the height of upper plane of coil. Regarding auxiliary guide
roll device 10 (Refer to Fig. 25, Fig. 26): The auxiliary guide roll device
10 is assenbled to the turn table devicgg1ll in addition to the above
mentioned guide roll device 14 for aking-up gquiding. In this
auxiliary guide roll device 10, a base frame 70 is arranged in the Y
direction, and a pair of rails 71, a notor 72, a chain 73, a pair of

sprocket s 7ds e BvBEOWHEIbpghRa FHL1A FEUCK TR ERNNCSDEY, t Arid1Ca5hEE"
73 can advance and retract
the stacking of the c¢oil RC the table body 42 descends
thus adjusting the height, thus preparing the table device
- 11 for tfansfer, taking-up and stacking of the next coil.

As has been explained, in a coil taking-up and stacking
equipment according to the preseht invention, when coils
are consecutively welded and formed into a continuous form
6f the coil and are taken up and stacked, the forward and
rear ﬁoils are dividedly supported with the transfer
equipment and the turntable device. The invention has such a
remarkable effect that the turn table device can take up
the strips while adjusting them in shape by an action of
the guide roll device for taking-up guiding . and even
when a tilt or warp is generated in the coil, the guide
roll device for taking-up guiding can take a position which
is safe to that coil by the follow-up function, thus

avoiding any damage to the guide roll device.
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driving of the notor 72. A roll supporting part 78 with it

in the Z direction (up and down direction) made adjustab
provided irn the truck 76, and a group ofggolls are arranged there. The
group of rolls are made of an entry side—

REPLACEMENT SHEET 04 FEB 1997 46 in the Y direction by a rot ’“ﬂlml III""I'II”I

CLAIMS
1. A method of'transferfing coils, comprising:

| a process .of carrying to a carry-in table a plurality
of individually independent coils stacked on their sides,
conveying a first coil on the carry-in table by a transfer
means to an exit side turn table, then pulling out a strip
from the coil which has been conveyed to the exit side turﬁ
table and designated .as the forward coil, and supplying
said strip to a .welding machine through an auxiliary guide
roll and.an exit side guide roll;

a process of supplying a second coil on the carry-in
table to an entry side turn table by the transfer means and
pulling 'out 2 strip from said c¢oil which has been
designated as the rear coil, and supplying the same to the
welding machine through an entry side guide roll; |

a process of welding both ends of the strips of said
forward_énd rear coils with the welding machine and forming
them into a continuous state, then taking out the rear
coil on the entry side turn table by the transfer means and
placing it in a stand-by posture, and synchronizedly
rotéting the entry side guide roll, the exit side guide
roll, the auxiiiary guide roll and the exit side . turn
table, ﬁnder said state,_whereby a sag in the strip between
the entry side turn table and the “entry side guide roll,

and then a sag in the str:.p between the entry side guide
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horizontal roll 83, a pair of vertical rolls 84 on the entrmunmm“m"“l““l
hori zontal pinch rolls 85, 86 driven as a pair of up and do

of vertical rolls 87 on the exit side, and a horizontal roll *88¢onttht exit*
side, etc. The horizontal pinch rolls , 86 jointly chuck the strips 27,

33. Wen the transfer equipnent 1 makes—such an approach as to go beyond

the auxiliary guide roll device 10, the upper horizontal pinch roll 85 is

opened to rel ease the binding of the strips 27, 33 for placing themin a

free state.»{m t BRqOLRY e si§€ EEWSElyglfogﬁéltgk@ﬁhdﬁﬂén§6a$sorbed

connected to a notor not shown in t raw n
consecutively by the forward coil; and

a process of conveying  the rear coil which has been
taken out and placed in a stand-by posture by the transfer
means toward and making the .coil approach the exit side
turn table and taking up and absorbing a sag in the coil by
the forward coil during said conveying and approaching,
then retracting the entry side guide roll, the exit side
guide roll and the auxiliary guide roll in turn from the
transfer line according to the approach of the transfer
means, .and stopping said means at an wupper position
corresponding to the exit side turn.table for'supplying and
stacking tﬁe rear coil over the forward coil.

2. A method of tfansferring coils according to élaim 1,
further comprising a process of supplying the second coil
on the carry-in table to an inverting table beforehand as
required when conveying said coil by the transfer meaﬁs to
the entry side turn table, then taking said coil put after
inverting the same, and conveying it to the entry side turn
table.
3. A method of transferring coils according to claim 1l or
claim 2, wherein a second coil on the carry-in table is.
. conveyed and supplied in turn by the transfer means to the
entry side turn table and the thus supplied coil is.

designated as a rear coil and is plaéed in a stand-by state
REPLACEMENT SHEET
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the strips 27, 33 are chucked by its rotary driving force, Hlm]mm IﬂE"IlI"
33 are conveyed fromthe entry side toward the exit side, and

27, 33 are pushed into the coil FC on the turn table device 11" Sfnce
supporting part 78 can be adjgsted vertically, the rol

roH
gr oups

wi |

have their positions determned to an appropriate guide

hei ght corresponding to an extent of the sag in the strips 27, 33 mhlch are
treated. The horizontal rolls 83, 88 and the vertical rolls

there, then after the transfer means has supplied and

.stacked the rear coil over the forward coii, the transfer

nmeans is retracted and returned to an upper position
corresponding to said entry side turn table, whereby the
uppermost coil stacked on the exit side turn table is
designated as the forward coil relative to the rear coil
which has been placed in the stand-by state on the entry
side turn table, and any desired number of.the coils, which
have been consecutively placed in a continuous state on the
exit side turn table, are.stacked on their sides.

4. A method of transferrihg'coils-according to any one of
claims 1 to 3, further comprising a process of
consolidatedly taking out a plurality of coils which have
been stacked on their sides in any desired number on the
exit side turn table.

5. A 'coil taking-up and stacking equipment in which a
forward coil out of coils in forward and rear positions in
a coil transfer direction and at the same time being

connected to each other is placed in a horizontal state on

'a turn table device and is rotated, then a rear coil is

retained and transferréd by a transfer equipment in a
horizontal state, and the rea£ coil is stacked over the
forward coil while the rear coil is being takén up by the
forward coil, characterized in that:

a vertical roll correéponding to a side plane of the

=N
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47 84, .87 at the entry side, the exit side restrain a tw sﬂmmmnl‘ﬁml"l“l
strips 27, 33 and adjust the formof these strips, and at }

bear the weight and other load of lengthy strips 27, 33 in & jbirnt &ctfon®
wi th 'the horizontal pinch rolls 85 83 so that the |oad of the strips 27,
33 will not be borne by the coil FC ofrthe turn table 11. Wen the transfer

equi pnent 1 approaches soon, the chucking state of the strips 27, 33 is
rel eased as nentioned above, and the entire device 10 together with the

coil and a horizontal roll corresponding to an edge plane
at the upper end of the coil are provided, and a.guide roll
device for guiding the taking up, which makes the positions
of both of the wvertical and horizontal rolls variable
to an external winding or internal winding of the coil on
‘the turn table and the size of the strip, is provided, and
said guide roll device comprises a sensor which detects
an upper side plane of a coil for securing always constant
relationship between poéitioning heights of both the
vertical and horizontal rolls .and the height of the upper
side plane of the coil, and a vertical driving system for
both the vertical and horizontal rolls which makes the
vertical heights of both rolls to follow-up the upper side
plane of the coil corresponding to é measured value of the
sensor.
6. A coil taking-up and stacking equipment according to
claim 5, wherein the guide 1roll device for taking-up
guiding has both of the vertical and horizontal rblls
attached  to an articulated robot hand, and wherein the
vertical roll is connected to a rotary driving system  and
is made so it can be rotatingly driven_ under. a state as
correspohding to a coil side plane, while the horizontél
roll is connected to a driving system to be revolved and
can determine its revolving position around the vertical
-roll in correspondence with the state 0f the introduction

REPLACEMENT SHEFT

04 FEB 1997

e ————————



truck 76 noves in the Y direction and its position is so adj u Hﬂlﬁﬂrl“""“l”"l
interfere with the novenent of the transfer equipnent 1, that

noverment of the strips 27, 33. At this point, the taking-up of thé céil" *
on the turn table 11 has been al nost corgy eted, and only a very short

portion of the strips 27, 33 between bottrcoils FC, RC remai ns

uncoi led, thus the taking-up action can be continued w thout placing

a load on the coil- FC by the taking-up action of the turn table device 11

and the retepti eReOtollepEenly gaibde®BC by the transfer eqU|pnent 1. As the
wor ki ng state of each equi pnment expl ai ned above
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I's consolidatedly explained by referring to Figs. 20A to 20C, the transfer
equi pnent 1 noves the rear coil RC, which 'is in a continuous formafter the
wel ding, in the transfer direction, while maintaining its horizontal
posture. During these period of tine, tke auxiliary guide roll device 10
REPLACEMENT SHEET 04 FEB 1997 48 A .

ABSTRACT

IRANSFER METHOD. OF COILS AND COTL TAKING-UP & STACKING
EQUIPMENT

A method of transferring coils in which a transfer means
is combined with various kinds of equipment including a
welding machine. After the process of forming the coils
into a continuous shape with the weiding machine, the
coil at the rear position is transferred while the coil
at the forwérd.position is taken up, absorbing the sag in
the strip. Then, the coil from the rear position is
stacked on the coil in the forward position. A transfer
equipment 1 is provided so that an overall transfer line
L in which the various kinds of equipment are combined to
each other is formed. The transfer equipment 1 is
retractably moved and selects an equipment needed for
accomplishing a process from various kinds of equipment
and stops at the position above the selected equipment to
take up the coil C with suction means or to make it
possible to supply the coil C.
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adjusts the formof the strips 27, 33 and at the sanme tine chucks the sane,
and pushes theminto the turn table device 11 while bearing the | oad of

t hese strips 27, 33 which is stretched long. Also, the turn table device 11
takes up the strips 27, 33 by the rotation of the forward coil FC, further,
at this tinme the guide roll device 14 for taking-up guiding adjusts the
taki ng-up state in shape. During these riod of tinme the followup
function by the sensor 69 works, and both the vertical and horizontal
rolls 46, 47 guide the strips 27, 33 in a safe state and help the coil FC,
15 to take up the strips 27, 33 in a desirable form
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When the transfer equi pnent 1 approaches the auxiliary guide device 10 to
such a level as to go beyond the device 10 (Fig. 20A), the chucking state

of the strips 27, 33 is released and at the sanme tine the auxiliary
guide roll device 10 noves to a position not interfering with the transfer
equi pnent 1 (Fig. 20B). And the guide roll device 14 for taking-up guiding
is made to come out of the position aboge the coil FC, 15 and is noved to
its first stand-by position (right side position in Fig. 20B,

i maginary line position in Fig. 25) by the articul ated robot hand 48. And
when the transfer equipnment 1 conmes further to

™

FIG.2




a position above the turn table device 11, the rear coi
posture by the action

retained in the horizontal
equipnment 1 is |owered
15 (Fig. 200,

descends thus adjusting the height,
t aki ng-up and stacki ng of the Jiext coil.

transfer,

FIG. 3

and

is

and after the stacking of the coi
thus preparing the table device 11 for

of the transfer
49 stacked over the forward coi
RC the table body 42

RC whi ch has been

FC,
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~As has been expl ai ned,"

to the present invent

into a continuous form of the coi

in
i on,

a coi

t aki ng-up and stacki ng equi pnent accordi ng
when coils are consecutively wel ded and forned

and are taken up and stacked,

t he

forward and rear coils are dividedly supported with the transfer equi pnent
The invention has such a remarkable effect that
the turn table device can take up the stiips while adjusting themin shape

and the turntabl e dev

by an action of the

even when-a tilt or warp is generated in the coil,

i ce.

gui de

roll

for taking-up guiding can take a p05|t|ay whi ch

FIG. 4
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device™ for taking-up guiding , and
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is safe to that coil by the followup function, thus avoiding any
damage to the guide roll device. REPLACEMENT SHEET 50 CLAIMS 1. A net hod
of transferring coils, conprising: a process of carrying to a carry-in
table a plurality of individually independent coils stacked on their sides,

5

a—

FIG. 5
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conveying a first coil on the carry-in table by a transfer neans to an exit
side turn table, then pulling out a strip fromthe coil which has been
conveyed to the exit side turn table and designated as the forward coil,
and supplying said strip to a welding machi ne through an auxiliary guide
roll and an exit side guide roll; a process of supplying a second coil on
the carry-in table to an entry side tufn table by the transfer neans and
pulling out a strip fromsaid coil which has been designated.-as the rear

coil, -and supplying the same to the wel ding machine through an entry side
guide roll; _
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a process of welding both ends of the strips of said forward and rear coils
with the wel ding machine and formng them into a continuous state, then
taking out the rear coil on the entry side turn table by the transfer neans
and placing it in a stand-by posture, and synchronizedly rotating the entry

side guide roll, the exit side guide roll, the auxiliary guide roll and the
exit side turn table, under said state, yhereby-a sag in the strip between "
the entry side turn table and the entry side guide roll, and then a sag in

the strip between the entry side gui de REPLACEMENT SHEET
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04 FEB 1997 51 roll and the exit side guide roll are taken up and
absorbed consecutively by the forward coil; and a process of conveying the
rear coil which has been taken out and placed in a stand-by posture by the
transfer neans toward and naking the coil approach the exit side turn table
and taking up and absorbing a sag in Epe coil by '

FIG. 8




the forward coil during said conveying and approaching, then retracting the
entry side guide roll, the exit side guide roll and the auxiliary guide
roll in turn fromthe transfer line according to the approach of the
transfer neans, and stopping said mneans at an upper position
corresponding to the exit side turn table for supplying and stacking the
rear coil over the forward coil. 2. A netdod of transferring coils
according to claim1l1, further conprising a process of supplying the second
coil on the carry-in table to an inverting table beforehand as required
when conveying said coil by the transfer neans to

FIG. 9
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the entry side turn table, then taking said coil out after inverting the
sane, and conveying it to the entry side turn table. 3. A nethod of-
transferring coils according to claim1 or claim2, wherein a second coi
on the carry-in table is conveyed and supplied in turn by the transfer
means to the entry side turn table and the thus supplied coil is designated
as a rear coil and is placed in a stafdd by state REPLACEMENT SHEET

FIG. 12

T 3
"32
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52 there, then after the transfer neans has supplied and stacked the rear
coil over the forward coil, the transfer neans is retracted and
returned to an upper position corresponding to said entry side turn
tabl e, whereby the uppernost coil stacked on the exit side turn table is
designated as the forward coil relative to the rear coil which has been
placed in the stand-by state on the entr¥lside turn table, and any desired
nunber of the coils, which have been consecutively placed in a continuous

state on the
FIG. 15

6
6
FIG. 17
| REPLAGEMENT SHEET
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exit side turn table, are stacked on their sides. 4. A nethod of
transferring coils according to any one of clains 1 to 3, further
conpri si ng a process of consolidatedly taking out a plurality of
coils which have been stacked on their sides in any desired nunber on the .
exit side turn table. 5. A coil taking-up and stacking equipnent in which a
forward coil out of coils in forward rear positions in a coil transfer
direction and at the sane tinme being connected to each other is placed in a
hori zontal state on a turn table device and is rotated, then a rear coi

i s _

FIG. 18
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retained and transferred by a transfer equipnent in a horizontal sfate, and

the rear coil is stacked over the forward coil while the rear coil is _
bei-ng taken up by the forward coil, characterized in that: a vertical roLY//
corresponding to a side plane of the 53 coil and a horizontal rol

correspondi ng to an edge pl ane at the upper end of the coil are provided,
and a guide roll 13

FIG. 20(A) 1
.L/j l X
,ix. ! ; ,RC -—-—— |
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10"”'l '“
FIG. 20(B)
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RC 48
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device for guiding the taking up,
and hori zont al

verti cal

wi ndi ng of the coi

provi ded, and sai d gui de rol

upper side plane of a coi

bet ween

posi tioning

hei ght's

rolls variable to an external
on the turn table-and the size of the strip,

wi ndi ng or

whi ch nmakes the positions of both of the
i nt er nal
'S

devi ce conprises a sensor which detects an

of bdkh

for securing always constant
the vertica

and the height of the upper side plane of the coil,
system for both the verti cal

hei ghts of both rolls to followup the upper side

and hori zont al

and a verti cal

rel ationship
and hori zont al

rolls
driving

rolls which makes the verti cal

FIG. 21
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pl ane of the coil corresponding to a nmeasured val ue of the sensor.: 6. A
coi |l taking-up and stacking equi pnent according to claimb5, wherein the
gui de roll device for taking-up guiding has both of the vertical and

hori zontal rolls attached to an articul ated robot hand, and wherein the

vertical roll is connected to a rotary driving systemand is nade so it can
be rotatingly driven under a state as co¥?esponding to a coi | side plane,
while the horizontal roll is connected to a driving systemto be revol ved

and can deternine its revolving position around the vertical

FIG. 22
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I n correspondence with the state the introduction EPLACEMENT

roll
SHEET 54 of the coil being guided. REPLACEMENT SHEET
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FIG. 25
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FIG. 26
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