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]6_`Ú«ßAÚ�OH]\äÅFHà�_lælI\_`ÝÅ[,_`DGF?��é
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XP^G_MX)_lIYB)XY^ABED ]6OlÝ"ÜAà�ÚÛB�FñXPOºIPeAD¾OlD
_ ��é
é1N ÙSàÛIYXYea_`Ú1Ý"_t]\^Aà�DABl?�Z ���1å ì FHQSDG_`Ý"à{]ºFA_`XP_	B�âA]\^G_`DGælB�íÅàÛDrXYBEI�Þ¹_t]�B5XYO
N0_MXPÚ�_lß:#`dSà�Ý�eGÚÛà�DAä�B6DG_lßAÚÛB�[&XP^AB�ea[�B�O`Þ*_`D#_`eHXPOlÝÅ_MXPà�]�ÿ ÜGIYOtælI\_`Ý [YB6ætÝ"B6DrX¢ælBEDAB6IYã
_MXYà�OlD�ßG_l[YBEF~OlD�N5_MXYÚ{_`ß ��BE_lÚ�ã�b�àÛÝ"B,óºOtIYäH[Y^AOlÜ�_`DGFcXP^AB�B6ÙM_`Ú�eG_`XYà�OlD~OlÞa]�OtDtXPàÛDSeAOteG[
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ÝÅ_l]\^Aà�DABE[ELA]�OtDrXYà�DreGOleG[�ßAÚ�OH]\ä#FHà{_`ætIP_lÝÅ[6L
_`DGF�^SQrßGIYà{F�dHB ê eAB6Da]�B�ÿC^G_lI�X\[ ' ]6_lD�ßÃB�]�OlDGDABE]�XYBEF�á�àÛXY^Aà�D�XY^AB�N0_rdSà{å¢F�XYOSOlÚy?`b�^AB
[�QH[�XYB6Ý � [cÜAeAIPÜaOr[�B"à{[1XYO�á�à�DGF-á�àÛIPB"O`Þ,FAà�è«B6IPB6DrX
XY^Gà�]\äSDAB�[Y[YBE[cOtDºIPB6BEÚ�[E?°b�^AB�]6_t[�B
[nXPeGFHQ)á�_l[�FHOtDAB
à�D#OtIPFHBEI�XYO�XYB�[nX�XP^AB~FHà{[Y]6IYB6XYBcÜAIPOH]�BE[P[�]�OtDtXPIYOtÚ3�SXP^AB
_l]�XYeG_lÚëV���ÿ
^G_l[CßaBEB6D»]�OlDGDABE]�XYBEFÅXYO�N5_tdSà{å¢F"ÞçOtI¢XP^Aà{[CÜGeAIYÜÃOt[YBl?Sb�^AB1[�QH[�XYB6Ý � [C[�XYIPeG]�XYeAIPB�à{[�_l[
ÞçOlÚ�ÚÛOMá�[E?Hb�^ABcB6DSÙSàÛIPOlDAÝ"BEDtX�ÜAIPOHFHeG]6BE[,á�àÛIPB1XY^G_`X�B6DrXYBEIP[,XP^AB
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_�^GOlÝ"OlætB6DABEOleG[YÚÛQÅá,OleGDGF»á�àÛIPBl?HUpX � [�ÙtB6Ú�OH]�àÛXnQ�à�[�]6OlDrXYIPOlÚ�Ú�BEF#ßrQ#_�FAB6ÙSà�]6B
ßaB6XnáCBEB6D
IYBEB6Ú*_lDGF»B6DSÙSàÛIPOlDAÝ"BEDtX�LA]6_lÚÛÚ�BEF#XY^GB#ø����
�\ù �KLGXY^G_`X�]�OtDG[�à{[�XP[�OlÞ2_Å[YB�X�OlÞ�ÜAeGÚÛÚ�B6QH[�XP^AB
á�àÛIPBcIYeADa[�OMÙlB6I
ì3�(à�æG?*ïlLHÚ�B�ÞÇX\í�?

��O`X�_`Ú�ÚGOlÞ°XY^AB1ÜAeAÚ�ÚÛBEQH[C_lIYB �GâSB�F�[YO
XY^G_`XCXP^AB�á�à�IPB�� [&ÙlBEÚÛOH]6à�XnQ"à{[¢FHBEÜaBEDGFHB6DrX�OlD
XY^AB
ÙtB6IYXYà{]6_`Ú«ÜÃOt[Yà�XPàÛOtD)OlÞ(XP^ABcÚÛOSOt[YB1ÜAeAÚ�ÚÛBEQS[�à�D»XY^Aà{[�FHBEÙrà{]�Bt?aé�DG]�B
_�IPB6B6Ú«à{[,XYOlXP_`Ú�Ú�Q
áCOteADGFÅeAÜ#à�X�^G_t[&XPO�B6âSàÛX,XY^ABc[�QH[�XYBEÝ»?Hb�^Aà{[,à�[,_l]\^GàÛBEÙlBEF�ßrQÅ_�XP_lßAÚÛB�XY^G_`X,ßGIYà�DAæt[,_
DAB6á ì¹B6Ý"ÜHXnQAí�IPB6BEÚ(à�D0ÜÃOt[Yà�XPàÛOtD5_MÞÇXPB6I�XP^AB~ÞçeGÚÛÚ2OlDGB~^G_l[�ßÃB6B6D5ÜAeHX�OtD5_ÅßÃB6ÚÛXE?°b�^Aà{[
à�[c_»]�OlÝ"ÜAÚ�B�â°L«Ý"Ot[�XYÚ�Q0FHà{[Y]6IYB6XYB�ÜAIYOH]6BE[P[�XP^G_MX
à�DrÙtOlÚ�ÙlB�[�Ý"OMÙSàÛDGæ�XY^GB�X\_`ßAÚ�BlL:�AâHà�DAæ
XY^AB#DAB6á á�^GB6B6Ú,OlD XP^AB»Ý�OlXYOtI � [�_`âSà{[EL(]�eAX�XYà�DAæ5XY^AB»á�àÛIPBlL�_`DGFñÝ"_läSàÛDAæ0XY^AB»DAB6á
IYBEB6Ú«XYeGIYDë?Ab�^GB6IPBc_lIYB�Xná,O�ÝÅ_làÛD�]�OtDrÙtB6QtOlI,ßaBEÚ�X\[�àÛDSÙlOtÚÛÙtBEF)àÛD»XY^GBc[YQH[nXPB6Ý�LAOtDAB�ÞçOtI
B6Ý"ÜHXnQlLM_lDGF~OtDAB¢ÞçOtI(á,OleGDGF~eAÜ�IYBEB6Ú{[6?Tb�^Aà{[�ÜG_`IYX�OlÞAXY^GB,[YQH[nXPB6Ýýà{[(OtÝ"à�XYXYBEF�^AB6IPB&ÞçOtI



� ��s�}6qrm¢��i\xr·tiPk¢iPoC}EsÇ�

changeRchangeD

changeRchangeD

Dancer Reel ReelCtrl PLC

normalProcesshySC


thread

wind wind

plcReelFull

plcReelFull

sgStartWind

sgStartWind

sgThreadDone

sgStartThread

sgChangeDone

sgReelFull

D R
vout

vin

reel control
to

environment

pulley

change of
height

wire

from

����� µ��Sµ ��}6xr�\iPk��Çs�iPuÛo
	Y�r¿¢� � ¨��lxrzEkn|~}6sazE¶HiPk�}6on��zEx
�{kn����jMo
	

ßAIYBEÙSà�XnQ � [1[P_`ätBl?ÃU�D-_tFAFHàÛXYà�OlD5XYO�^SQSFAIP_leAÚÛà{]�_`ælætIYBEæt_`XYBE[�XY^G_`XcæteG_`I\_`DrXPB6B~XP^AB �AâHBEF
ÜaOr[�àÛXYà�OlDºO`Þ,_-ìÇXPeAIPDAàÛDGærí�IYBEB6Ú2OlD5XY^ABÅ_`âSà{[�O`Þ¢XP^ABÅ_l[P[�OH]6à�_`XYBEF0Ý�OlXYOtI ' XY^AB�Ý"O`XPOlI
XY^G_`Xcà�DrXYBEIP_t]KXP[1á�àÛXY^-XY^GB"FG_`DG]6B6IcÙSà�_»_�]�OlDrXPIYOtÚÛÚ�B6I�ÞçOlI1XY^GB"XYeAIPDAà�DAæ»[YÜÃB6BEF 'üL°XP^AB
Ú�_t[nX
ÝÅ_`à�D-]6OlÝ"ÜÃOlDABEDtX
OlÞ¢XY^Gà�[~[YQH[nXPB6Ý�à{[1XY^GB�V���ÿüÜG_`IYX
á�à�XP^-IPOleGæl^AÚ�Q4ï �!�)UK#té
ÜaOtI�X\[6?*b�^GB�N0_tdSà{å¢F-Ý"OHFHB6ÚC]�OlDa[�à{[nX\[cO`Þ�IYOteAæl^GÚÛQñï�����FHà{[Y]6IYB6XYBÅ_l]�XYOtIP[EL*ð��»ßAÚ�OH]\ä
FHà�_lælI\_`ÝÅ[ELS_lDGF»_`ßÃOleHX~ï���^SQSßAIPà�F»_l]�XYOtIP[E?

� <�� � ����I � D % � � %�� %'C'>��
b�^ABc^rQSßAIPà{F#[YeAßG[YQH[nXPB6Ý XP^G_MX�]�OtDG[Yà�[�XP[,O`Þ(XY^AB~FG_`DG]6B6I�LtXP^AB"�cÿ Ý"O`XPOlI,ÞçOlI�FHIPà�Ùrà�DAæ
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��OleAæt^AÚ�QlLaN5_tdSà{å¢F�à�DrXYBEælI\_MXYB�[�XY^GB ��é
é1N ÙSàÛIYXYeG_lÚ*ÝÅ_l]\^GàÛDAB�á�à�XP^5N0_`XYÚ{_`ß�ßAÚ�OH]\ä
FHà�_lælI\_`ÝÅ[E?&b�^AB�Ý"OSFAB6Ú�àÛDAæñ]6OlDG]6B6ÜHX\[6LC_`D B�âSXYBEDG[YàÛOtD¾OlÞ ��é
é1N4L9^a_TÙlB�ßaBEB6D FHB6ã
[Y]6IYà�ßaB�F5_lDGF5FHBEÝ"OlDG[�XYI\_MXPBEF0_lÚÛOtDAæ�XP^AB�Ú�à�DABE[1O`Þ,_`D5B6âA_`Ý"ÜAÚ�B�[YQS[�XYBEÝ:XP_lälB6D0ÞçIYOtÝ
_`D»àÛDGFAeG[nXPIYà{_`Ú(]6_l[YBc[nXPeGFHQl?
U�D#XPB6IPÝÅ[�O`Þ ��é
é1NÂßG_l[YBEF»Ý"OHFHB6Ú�àÛDGæGL 
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IYB�[�eAÚÛXP[�à�DñXP^AB#DGB6BEF O`Þ1]�OlÜSQSà�DAæ0XP^AB»[P_`Ý"B�[�B6X�OlÞ�[�XP_MXPBE[�ÞçIPOlÝ OlDAB�]�OtÝ"ÜaOtDAB6DrX
XYO�_`DAOlXY^ABEI�à�D5XP^AB"[Y_lÝ�B"[YeAßG[YQS[�XYBEÝ�?«b�^Gà�[1ÜAIPOlßAÚ�B6Ý:à{[c_`Ú�ÚÛBEÙrà{_MXPBEF5ßrQ»XP^AB"eG[�B�O`Þ
N0_tdSà{å¢F � [
à�DA^ABEIYàÛXP_lDG]�B)Ý�B�]\^G_`DGà�[YÝ�L*ßAeHX�XY^AB#ælB6DGB6I\_`Ú&ÜAIPOlßGÚÛBEÝ [�XYà�ÚÛÚ,ÜaBEIP[Yà{[nX\[�ìçàÛX
FHOSBE[,DAO`X�à�D#[�XP_`XYBE]\^a_`IYXP[CÞçOlICXY^ABEIYBcà{[,DAO�]6ÚÛB�_`I�FHàÛèÃBEIYBEDrXYà{_MXYà�OlD#ßaB6XnáCBEB6D»[nXPIYeG]�XYeAIPB
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à�X�à�[,ÜÃOt[P[�à�ßAÚ�B�XPO�FAB6IPàÛÙtB�XYB�[nX�[YB ê eAB6Da]�BE[CÞçOtI,FHà{[P]�IPB�XYB1OlI�FHà{[Y]6IYB6XYà��6B�F�[�QH[�XYBEÝ"[E?Hb�^AB
à�FHB�_�à{[ëXPO�ea[�B,_�]�OtÝ�ßAà�DG_`XYà�OlD
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à�DHÞçOlIPÝÅ_MXPàÛOtDë?
U�Dºà�DGFHeG[�XYIPà{_`Ú9ÜAI\_l]�XYà{]�BlLÃXPBE[�X�]6_l[YBE[c_lIYB"[�BEÚ�FAOlÝ FHBEÙlBEÚÛOtÜaB�F5[YQS[�XYBEÝÅ_MXYà{]6_lÚÛÚ�Ql?«UpÞ

XY^ABEQ5_`IPBlLÃB6DAætàÛDGB6B6I\[1O`ÞÇXPB6D5ea[�BÅ]�Or_`I\[�B�FHà�[P]�IPB�XPB�_lßG[�XYI\_l]KXPàÛOtDG[�ìçBl? æG?�L � ê eAà{]\äSÚÛQ0_t]Kã
]�B6Ú�B6I\_MXPB �ÅOtI � [�Ú�OMá�ÚÛQ�_l]E]�BEÚÛBEIP_`XYB �rí�O`Þ¢_#[�QH[�XYBEÝ à�D5OtIPFAB6I�XPO)à{FHB6DrXPà�ÞçQ�à�DrXYB6IPBE[�XYà�DAæ
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�AeHXPeAIYB,á,OlIPä�à�DG]�Ú�eGFHB�[�Ý"_t]\^Aà�DABC[YeAÜAÜÃOlIYX(ÞçOtI�[YOleGDGF~IPB	�GDGB6Ý"B6DrXP[�_`DaF~IPB�Þ¹_l]�XYOtI�ã
àÛDAær[2O`Þ«^SQrßGIYà{F�[YQH[nXPB6ÝÅ[E?`b�^AB�àÛDrXPB6ælI\_MXPàÛOtD�OlÞa^SQSßAIYà{F"]�Ú{_l[P[2FHà�_lælI\_`ÝÅ[�àÛDrXPOcN5_tdSà{å¢F
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IYBEDtXPÚÛQ�_t[Y[YBE[P[�àÛXP[c_lÜAÜAÚ�à�]E_`ßAà�ÚÛàÛXnQ�àÛDºÙM_`IPàÛOteG[�à�DGFHea[nXPIYà{_`Ú�ÜAIPO��nBE]�XP[E?Ãb�^GB ê eAB�[nXPàÛOtD5O`Þ
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]6OlDG[Yà�FAB6I
XY^AB�_lDG_`Ú�QH[�à{[cO`Þ,B6IPIYOtIc]6Ú�_t[Y[YBE[cà�D4_»ÜG_`IYXYà{]�eAÚ{_`I
FHOtÝÅ_`à�D _?�GI\[�X�[nXPB6Ü-àÛD-XY^GB�IYà�æl^rX
FHàÛIPBE]�XYà�OlDë?
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�e4ÞçOtI�ÜAIPOMÙSà�FAàÛDAæ�XP^AB
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�C?���eAßÃB6I�L9óý?CdH]\^Sá,B6IPàÛDëL9_lDGF V2?&@,I\_`eAD¾ÜAIPOMÙSà�FHB�FñÙM_`Ú�eG_lßAÚÛB�à�DG[YàÛæt^tX\[�àÛDrXYO XP^AB
DG_MXPeAIYBcOlÞ�Ý"OHFHB6Ú°ßa_l[YBEF�FHB6ÙtB6Ú�OlÜAÝ"BEDtX�?
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