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)RQGp HQ ���� j 0DOOHUD\ � 6XLVVH� ���� � RXYHUWXUH GX VLWH j 'HOpPRQW� 'HSXLV
OH��HU�MDQYLHU��������GLYLVLRQ�GH�5ROOHU�%HDULQJ�&RPSDQ\�RI�$PHULFD��5%&��

,QQRYDWHXU GHV SLQFHV �:�� �%� DLQVL TXH �(6;� HW WLHQW HQ PrPH WHPSV OH U{OH
GH OHDGHU GDQV OHV GpYHORSSHPHQWV GHV SRUWH�RXWLOV �+6.�� ,QYHQWHXU GX
V\VWqPH�©�656�ª�UpYROXWLRQQDLUH�SRXU�O¶DII�WDJH�G¶RXWLOV�

&HUWLILp VHORQ QRUPH ,62���� HW (1���� �&HUWLILFDWLRQ 4XDOLWp $pURQDXWLTXH� ±
SURGXLWV�IDEULTXpV�HQ�6XLVVH�

0RQGLDOHPHQW UpSXWp SRXU OD TXDOLWp HW OD SUpFLVLRQ GHV SURGXLWV SRXU OHV
IDEULFDQWV�GH�PDFKLQH�RXWLOV�DLQVL�TXH�OHV�XWLOLVDWHXUV��

��׿࢞О২֢ۨ߃�ٶ����ப੏ͫڴבଈ१ਙࣶٶ����௛ੀࣶͫבॹйࣶۨٶ��
૸܈Ҹ՛�5%&�ޖЈ׿Ҹ՛澞

&HUWLILHG WR ,62���� DQG (1���� �DHURVSDFH TXDOLW\ FHUWLILFDWLRQ� ± 3URGXFWV
PDGH�LQ�6ZLW]HUODQG�

:RUOGZLGH UHSXWDWLRQ IRU KLJK TXDOLW\ DQG SUHFLVLRQ RI SURGXFWV VXSSOLHG WR
PDFKLQH�WRRO�PDQXIDFWXUHUV�DQG�HQG�XVHUV�

Շޢд:ֺͫ%ֺףצљՃ(6;ڟচͫףצգޞପଋ6+ث.Ӣ߬ऀځङूՇͫৄ׷
ґܴवЏӄ௅ү֪ѹ澞

ପଋд,62�����չ(1�����ͧਡॱਡૅמ୏ચаͨङઍચͫфսࣶ֨בӲଭ澞

)RXQGHG ���� LQ 0DOOHUD\ 6ZLW]HUODQG� ���� � RSHQLQJ RI VLWH LQ 'HOpPRQW� 6LQFH
-DQXDU\�����������GLYLVLRQ�RI�5ROOHU�%HDULQJ�&RPSDQ\�RI�$PHULFD��5%&��

'HYHORSHU RI WKH FROOHWV �:�� �%� DV ZHOO DV �(6;� DQG PDLQWDLQV D OHDGLQJ
SRVLWLRQ�ZLWKLQ�WKH�GHYHORSPHQW�RI��+6.��WRRO�KROGHUV��

ОٽߑӲଭ֌չ҈ݕۯऀৄ߂фսͫљ௤ૅ୏չ௤তچцઉҶࣱ澞

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7R�FRQILJXUH�DSSOLFDWLRQV�XVH�RQO\�WHFKQLFDO�GDWD��GDWD�WDEOHV�DQG�GUDZLQJV�IURP�WKLV�FDWDORJ�

3URGXFW�LPDJHV�DUH�IRU�LOOXVWUDWLRQ�SXUSRVHV�RQO\�DQG�QRW�LQWHQGHG�WR�EH�XVHG�IRU�SURGXFW�GHVLJQ�

2XU�SURGXFW�RIIHULQJ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

ѠѾુѠ澞ܛ܈ۅޅ؏ङЉ݇ރҿИՕਈ؂֨ङ୪ન۪ث澞۩՛Љݼ߄ЉӇߎ࣍фս۴ӆФӹङ࠴͹ޢג

੮չ֣঻澞݇ރ澝݇ރߐ܉фս۴ӆИङ࠴଒੧ଣֺͫબՀৰऀځ݇߿஬ײ

фս֣࣌юऀйࢦॐऩङͫЉऀйфսગઋ澞

֜۩՛ܴ৒Љث֪ލфս଒੧ڐՇѩԗͫфսङ҈ૄਸ۪֠߄Պԗͫ㕀ЉՐ੧ପऽ澞

$OO SUHFHGLQJ YHUVLRQV DUH KHUHE\ LQYDOLG� /LDELOLW\ IRU SRVVLEOH IDXOW RU LQFRPSOHWH GDWD FDQ QRW EH
DVVXPHG�

<RX ZLOO ILQG RQ RXU ZHEVLWH� WKH ODWHVW HGLWLRQ RI RXU FDWDORJXH LQ 3') IRUPDW� $OVR DYDLODEOH LV WDEOH ����
���� ZKLFK GHWDLOV WKH FKDQJHV DQG DPHQGPHQWV PDGH WR WKH ODWHVW RQOLQH HGLWLRQ RI WKH SULQWHG
FDWDORJXH�

ߎ࣍ޏ߂дޢҿИદূપͫ��������ࠀфս۴ӆͫљՃ੮ڔࠀ('ङ3࣍ޏ߂Օљ֨۩՛ؒৠЇੂՈۓ
बثйԭӳфս۴ӆ۱ҟङғઌչޏ޾澞

Introduction - ㆰӻ - Introduction

1RWUH JDPPH GH SURGXLWV SHXW IDLUH O
REMHW GH PRGLILFDWLRQV VDQV SUpDYLV� G� DX GpYHORSSHPHQW FRQVWDQW
HW�OD�UHFKHUFKH�UHODWLIV�j�QRV�SURGXLWV�

/HV�FURTXLV�GH�SURGXLWV�QH�VHUYHQW�TXH�G
LOOXVWUDWLRQ�HW�QH�VRQW�SDV�XQH�UHSURGXFWLRQ�GH�QRV�SURGXLWV�

7RXWHV OHV YHUVLRQV SUpFpGHQWHV VRQW QXOOHV HW QRQ DYHQXHV� 1RXV Q
DVVXPRQV DXFXQH UHVSRQVDELOLWp
SRXU�WRXWH�HUUHXU�pYHQWXHOOH�RX�GRQQpHV�LQFRPSOqWHV�

3RXU OD FRQILJXUDWLRQ G
DSSOLFDWLRQV� Q
XWLOLVH] TXH OHV GRQQpHV WHFKQLTXHV� WDEOHDX[ GLPHQVLRQQHOV RX
GHVVLQV�GX�SUpVHQW�FDWDORJXH��

9RXV WURXYHUH] VXU QRWUH VLWH LQWHUQHW OD GHUQLqUH pGLWLRQ GH QRWUH FDWDORJXH HQ IRUPDW 3') DLQVL TXH OD
WDEHOOH �������� PRQWUDQW OHV PRGLILFDWLRQV HW pYROXWLRQV DSSRUWpHV j O¶pGLWLRQ DFWXHOOH GX FDWDORJXH
LPSULPp�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7RXWHV�OHV�PHVXUHV�VRQW�HQ�PP�

НҷӱͣPPͤ澞֭ةؽޥے

$OO�PHDVXUHPHQWV�DUH�PHWULF��PP��

Introduction - ㆰӻ - Introduction

:H DUH SOHDVHG WR FRQVLGHU DQ\ UHTXHVW IRU VPDOO� PHGLXP� RU ODUJH TXDQWLWLHV RI LWHPV ZKLFK DUH
QR ORQJHU LQFOXGHG LQ RXU FDWDORJXH� ,W LV KRZHYHU XQGHUVWRRG WKDW VXFK LWHPV VKRXOG EH ZLWKLQ
WKH�FXUUHQW�FDSDELOLWLHV�RI�6&+$8%/,1�6$��'HOpPRQW�

:H FRQWLQXRXVO\ GHYHORS RXU SURGXFWV LQ FORVH FRRSHUDWLRQ ZLWK PDFKLQH WRRO PDQXIDFWXUHUV DQG
LQGXVWULDO LQVWLWXWLRQV� 6HYHUDO RI RXU FXVWRP HQJLQHHUHG VROXWLRQV KDYH EHFRPH ZRUOGZLGH VWDQGDUGV�
2XU SURGXFWV DUH H[WHQVLYHO\ LQVSHFWHG� WHVWHG� FRQWLQXRXVO\ LPSURYHG� DQG QHZ VROXWLRQV DUH UHJXODUO\
GHYHORSHG�WR�PHHW�WKH�QHHGV�RI�RXU�ZRUOG�ZLGH�FXVWRPHU�EDVH�

۩՛ЉूލՇޏфսͫґܴЊٽߑӲଭ֌չٗЏߣߑङإӤՠҁ澞

Оۨٝࠄސяͫ▲пઆӐײ澞ࠄސӲԗઆӐؔךдક҈ݕۯப੏ङ6&+$8%/,1ӲଭٗԴͫ۩ћОؚڴ֨
Ҷࣱ߶ӕ澞

1RXV UHVWRQV QDWXUHOOHPHQW j GLVSRVLWLRQ SRXU WRXWHV GHPDQGHV GH SHWLWHV� PR\HQQHV RX
JUDQGHV VpULHV G
DUWLFOHV QH ILJXUDQW SDV RX SOXV GDQV QRWUH FDWDORJXH� ,O HVW VRXV HQWHQGX TXH
FHV�SURGXLWV�GRLYHQW�FRUUHVSRQGUH�DX[�FRPSpWHQFHV�SUHPLqUHV�GH�6&+$8%/,1�

9RXV WURXYHUH] DYHF IDFLOLWp OHV pOpPHQWV TXL VRQW OLYUpV DYHF OD FRPPDQGH RX OHV SLqFHV GH UHFKDQJH HW
OHV�DFFHVVRLUHV�GRQW�YRXV�DXUH]�EHVRLQ�

6XU OH VLWH GH IDEULFDWLRQ GH 6&+$8%/,1 j 'HOpPRQW QRXV GpYHORSSRQV� GHSXLV ORQJWHPSV� GHV
VROXWLRQV SRXU OHV PDFKLQHV�RXWLOV GH QRV FOLHQWV� 3OXVLHXUV VROXWLRQV VRQW GHYHQXHV� DXMRXUG
KXL� GHV
VWDQGDUGV�j�O
pFKHOOH�PRQGLDOH�

۩ћङфս৆ଋЕࠀङࠒ௠澝ડ௠ܴͫ৒ݷ଒澞գޞ۩ћؔڐߊՇޏङઆӐͫࠄސљࢠૡ۩ћҶࣱؚۯ৩
ङ஬ࡌ澞

֧6&+$8%/,1�6$ࣩ੦ਗ਼ո࣏уৗԂਇ֟Ӄͧۊ՚䴢峭Нџѽس澝З澝ݤࠊۦלଞࣩ୻࠭ܶ҇уռ��
Ԯ҄ૠоуռٜЈӆӞ֧ࢻуռەӅЗ澞

'H�PDQLqUH�FRQWLQXH��HW�HQ�pWURLWH�FROODERUDWLRQ�DYHF�GHV�IDEULFDQWV�GH�PDFKLQHV�DLQVL�TXH�GHV�
LQVWLWXWLRQV��QRV�SURGXLWV�VRQW�WHVWpV��FRQWU{OpV��DPpOLRUpV�HW�GH�QRXYHOOHV�VROXWLRQV�VRQW�GpYHORSSpHV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



0DFKLQHV�7UDQVIHUWٗך���ѹગו

'pFROOHWDJH���૚���6ߑڶZLVV�7\SH�0DFKLQHV %URFKH���П૸���6SLQGOH

Introduction - ㆰӻ - Introduction

1RV SURGXLWV V
HPSOR\HQW GDQV FHV GRPDLQHV� &RQVXOWH]�QRXV SRXU GHV LQIRUPDWLRQV VSpFLILTXHV VXU
O
XWLOLVDWLRQ�GH�QRV�SURGXLWV�VXU�OHV�PDFKLQHV�GHV�GLIIpUHQWV�FRQVWUXFWHXUV�

۩՛ङфսऀځйљЈ௅ֿ澞ۓײ஬੽дઆ۩՛фս֨՟Ӳଭ֌ગוЇ҅ऀङӀѽҒͫێબசޞЊ۩ћ৻
঩澞

2XU SURGXFWV DUH XVHG LQ WKHVH DSSOLFDWLRQV� &RQWDFW XV IRU VSHFLILF LQIRUPDWLRQ RQ WKH XVH RI RXU
SURGXFWV�RQ�WKH�PDFKLQHU\�RI�YDULRXV�PDQXIDFWXUHUV�

7UDQVIHU�0DFKLQHV

7RXUQDJH���૱Ӹ���7XUQLQJ

8VLQDJH���攵Ӹ���0LOOLQJ

$II�WDJH���䭎Ӹ���*ULQGLQJ

)HXLOOHV�PDFKLQHV
࣐ڀԅٖ޲

0DFKLQH�7RROLQJ�6KHHWV

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



)RU PRUH LQIRUPDWLRQ UHJDUGLQJ RXU *HQHUDO 7HUPV DQG &RQGLWLRQV RI 6DOHV� SOHDVH
YLVLW RXU :HEVLWH DW� ZZZ�VFKDXEOLQ�FRP� RU FRQWDFW RXU 6DOHV 'HSDUWPHQW DW �
RIILFH�G#VFKDXEOLQ�FK�RU�FDOO������������������

Introduction - ㆰӻ - Introduction

&RQGLWLRQV�GH�YHQWH�GH�O
HQWUHSULVH�6&+$8%/,1�6$��'HOpPRQW���6XLVVH
6&+$8%/,1�6$�ଵֈڳאࣆͧࠏ޻୹ਞ

7HUPV�	�&RQGLWLRQV�RI�6DOH�RI�6&+$8%/,1�6$��'HOpPRQW���6ZLW]HUODQG

�যॊ͵ZZZ�VFKDXEOLQ�FRPݱ՚ؑۊґ㔴ͧ੻੧ୋࣩࠏ޻՚ଵֈۊһиיޟ୻г੕ױ

������������������৩ࣔۋ՚ଵֈ଑ୈ͵RIILFH�G#VFKDXEOLQ�FKͧۊ৊ॸۋ

3RXU SOXV G
LQIRUPDWLRQ FRQFHUQDQW QRV FRQGLWLRQV JpQpUDOHV GH YHQWH� YHXLOOH]
FRQVXOWHU QRWUH VLWH LQWHUQHW j � ZZZ�VFKDXEOLQ�FRP� FRQWDFWHU QRWUH VHUYLFH
FRPPHUFLDO�j���RIILFH�G#VFKDXEOLQ�FK�RX�WpOpSKRQHU�DX�������������������

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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'RFXPHQWDWLRQ�WHFKQLTXH���۪ݧޱѝ���7HFKQLFDO�GRFXPHQWDWLRQ

,GHQWLILFDWLRQ�GHV�SLQFHVףצ���߶જ���,GHQWLILFDWLRQ�RI�FROOHWV 3DJH��
([HPSOHV�GH�PRQWDJHऀځ���ॐ҆���$SSLFDWLRQ�H[DPSOHV 3DJH��

$GDSWDWLRQ�GHV�SLQFHV�SRXVVpHV�HW�WLUpHV
ӹףצڔݐչեףצڔܞङऀځ 3DJHV��������
$SSOLFDWLRQ�RI�GHDG�OHQJWK�FROOHWV�DQG�GUDZEDFN�FROOHWV

7ROpUDQFHV�GH�EDWWHPHQW�UDGLDOڬ���է૩ԈҸٛ���5DGLDO�UXQRXW�WROHUDQFHV 3DJHV��������
([pFXWLRQ�GX�IHQGDJHࠤڐ���Ԇٗ���6ORWWLQJ�H[HFXWLRQ 3DJHV��������
)RUFHV�GH�VHUUDJHצ���বԃ���&ODPSLQJ�IRUFHV 3DJHV��������

3LQFHV�G
DYDQFH�
ଟףצމ 3DJHV������
)HHGILQJHUV

3LQFHV�SRXVVpHV
ӹڔݐ�ףצ�ֺ( 3DJHV������
'HDG�OHQJWK�FROOHWV

3LQFHV�WLUpHV�DYHF�ILOHW�H[WpULHXU
ףצڔܞ夊়եי 3DJHV��������
3XOO�W\SH�FROOHWV�ZLWK�H[WHUQDO�WKUHDG

3LQFHV�WLUpHV�SRXU�PDFKLQHV�+\GURPDW
+\GURPDWٗךѹ૱ٽեףצڔܞ 3DJHV����������
3XOO�W\SH�FROOHWV�IRU�+\GURPDW�0DFKLQHV

3LQFHV�WLUpHV�SRXU�PDFKLQHV�+\GURPDW
+\GURPDWٗךѹ૱ٽեףצڔܞ 3DJHV����������
3XOO�W\SH�FROOHWV�IRU�+\GURPDW�0DFKLQHV

3LQFHV�WLUpHV�DYHF�ILOHW�LQWpULHXU
ӄ夊়եףצڔܞ 3DJHV������
3XOO�W\SH�FROOHWV�ZLWK�LQWHUQDO�WKUHDG

3DJH���஋

���

+:
+%

:
%
/

)
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&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'LYHUV�DUWLFOHV�DYHF�FRUSV�GH�SLQFHV
՞मуռࣩߍעץޥ٪
9DULRXV�LWHPV�ZLWK�FROOHWV�VKDQN

3LQFHV�GH�GpSDQQDJH
ףצۄځ 3DJHV������
(PHUJHQF\�FROOHWV

3LQFHV�HQWRQQRLUV�pEDXFKpHV
މ⵬ףצڔצי 3DJHV��������
([WHUQDO�VWHS�FROOHW�EODQNV

3LQFHV�pFKHOOHV�pEDXFKpHV
ӄ剱ףצڔ⵬މ 3DJHV����������
,QWHUQDO�VWHS�FROOHW�EODQNV

7DVVHDX[�pEDXFKpV�PHXOpV
ত䭎ࡃףצ⵬ 3DJHV������
*URXQG�FROOHW�DUERU�EODQNV

7DVVHDX[�H[SDQVLEOHV�
升剱ਯ૸ 3DJHV����������
([SDQGLQJ�DUERUV�

7DVVHDX[�H[SDQVLEOHV
升剱ਯ૸ 3DJHV����������
([SDQGLQJ�DUERUV

7DVVHDX[�j�GRXLOOHV�H[S��LQWHUFKDQJHDEOHV
л݅ڔ升剱׬ਯ૸� 3DJHV��������
$UERUV�IRU�LQWHUFKDQJHDEOH�H[SDQGLQJ�EXVKHV

'RXLOOHV�H[SDQVLEOHV�LQWHUFKDQJHDEOHV
Օл݅升剱੯׬� 3DJH���
,QWHUFKDQJHDEOH�H[SDQGLQJ�EXVKHV

)

:

:
%

:
%

:
%

6HUUDJH�PDWLqUH���ٖѝܕץ���:RUNSLHFH�FODPSLQJ
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&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'LYHUV�DUWLFOHV�DYHF�FRUSV�GH�SLQFHV
՞मуռࣩߍעץޥ٪
9DULRXV�LWHPV�ZLWK�FROOHWV�VKDQN

7DVVHDX[�H[SDQVLEOHV�GH�GpSDQQDJH 3DJHV������
升剱ਯ૸ۄځ
(PHUJHQF\�H[SDQGLQJ�DUERUV

'RXLOOH�DYHF�FRQH�0RUVH
ਿࡆ୮׬ 3DJHV���
6OHHYH�ZLWK�0RUVH�WDSHU

$FFHVVRLUHV�SRXU�SLQFHVעץ���କѝ���$FFHVVRULHV�IRU�FROOHWV

2EWXUDWHXUV�SRXU�SLQFHVࠨ���ਇدإў���5XEEHU�VHDOV 3DJH���

%XWpHV�GH�SURIRQGHXU
Օલؔڔѹ੸৥ 3DJH���
$GMXVWDEOH�GHSWK�VWRSV

&Op�GH�PRQWDJH�SRXU�SLQFHV�j���IHQWHV
І؍ףצڔࠤ੸۴܄ 3DJH���
6HW�XS�NH\�IRU�FROOHWV�ZLWK���VORWV

(PERXW�ILOHWp���夊়૴���7ݎKUHDGHG�DGDSWRU 3DJH���

3RUWH�SLQFHV�SRXU�SLQFHV�WLUpHV
դچעץ࣐עץړۿ
&ROOHW�FKXFNV�IRU�SXOO�W\SH�FROOHWV

ਿࡆ 3DJHV����������
0RUVH

66$�&</�� 3DJH���

3RUWH�SLQFHV�6&6��SRXU�SLQFHV�WLUpHV�
ե6&6ڇףצऀףצڔܞ 3DJHV��������
&ROOHW�FKXFNV�6&6��IRU�SXOO�W\SH�FROOHWV�

656�6\VWqPH�GH�5pJODJH�6FKDXEOLQ�GH�OD�FRQFHQWULFLWp�HW�DGDSWDWHXU
656�6FKDXEOLQ�૩Ԉલޅ঩৏չ૴ݎद
656�6FKDXEOLQ�5XQRXW�$GMXVWPHQW�6\VWHP�DQG�$GDSWRU 3DJHV��������

:

3DJH���஋

���

:
&\O�

6HUUDJH�PDWLqUH���ٖѝܕץ���:RUNSLHFH�FODPSLQJ
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�ƵƌŽƉĞĂŶ�ĂŶĚ�KƚŚĞƌ�tŽƌůĚ

3DWHQWV�3HQGLQJ
⅗⍢᳘ަԆഭᇦ

у࡙⭣䈧

�ƵƌŽƉĞĂŶ�ĂŶĚ�KƚŚĞƌ�tŽƌůĚ

3DWHQWV�3HQGLQJ
⅗⍢᳘ަԆഭᇦ

у࡙⭣䈧

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'RFXPHQWDWLRQ�WHFKQLTXH
ѝݧޱ۪
7HFKQLFDO�GRFXPHQWDWLRQ

3RUWH�SLQFHVڇףצ������&ROOHWKROGHUV 3DJHV��������

)UHWWDJHࢽ���䃖���6ڔKULQNLQJ 3DJHV������������

:HOGRQ���ҋ֡ڔ���:KLVWOH�1RWFK 3DJHV������������

(TXLOLEUDJH���Ԉٵ੫���%DODQFLQJ 3DJHV������������

',1������ 3DJHV��������

+6.

3HWLWV�SRUWH�RXWLOV�F{QHV�HW�IDFH�SRXU�KDXWH�YLWHVVH
ளૃૻֹسଽ஄ӡߍॸঞ
6PDOO�WRROKROGHUV�WDSHU���IDFH�V\VWHP�IRU�KLJK�VSHHG

������� 3DJHV��������

,62��� 3DJHV��������

,62�� � 3DJHV��������
,62��

',1������

,62������ 3DJHV��������
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3RUWH�SLQFHV�SRXU�SLQFHV�GLYHUVHV 3DJHV��������
Ӄךؠय़ڇףצऀףצ
&ROOHWKROGHUV�IRU�YDULRXV�FROOHWV
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%7��
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6\VWqPH�j�FKDQJHPHQW�UDSLGH�(&5�����
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4XLFN�FKDQJH�V\VWHP�(&5����� 3DJHV����������
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ׂॅӢ߬�ଠऀй�725126�'(&2����� 3DJH����
%DVLF�KROGHU�IRU�725126�'(&2�����

3RUWH�SLQFHV�(�j�TXHXH�F\OLQGULTXH�HW�UpGXFWLRQV�GH�SLQFHV
עץոچעץ३ڞֹ)ߍߕ֣
&ROOHW�FKXFNV�(�ZLWK�F\OLQGULFDO�VKDQN�DQG�FROOHW�UHGXFWLRQV

3RUWH�SLQFHV�DYHF�TXHXH�F\OLQGULTXH
ڇףצচڟֺ)߬ߴ֤ 3DJHV��������
&ROOHW�FKXFNV�ZLWK�F\OLQGULFDO�VKDQN

3RUWH�RXWLOV�DYHF�FRUSV�GH�SLQFH�'�����
'�ֺ����୮வ૴ࢽݎ剱Ӣ߬ 3DJHV��������
7RROKROGHUV�ZLWK�VKDQN�'�����

3RUWH�RXWOLV�DYHF�FRUSV�(�����
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7RROKROGHUV�ZLWK�VKDQN�(����� �
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(FURXV�pTXLOLEUpV�'
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6RFLpWp���DGUHVVH
ҷ՚Ͷ֩֬
&RPSDQ\���DGGUHVV

)LOHW�H[WpULHXU
夊়י
([WHUQDO�WKUHDG

3LQFHV�SRXVVpHV
ףצֺ(
'HDG�OHQJWK�FROOHWV $� 

%� 

(� 
)LOHW�LQWpULHXU
ӄ夊় )� 
,QWHUQDO�WKUHDG

*� 

3LQFHV�G
DYDQFH /� 
ଟףצމ
)HHGILQJHUV

IHQWHV �
ࠤ �
VORWV «�

3LQFHV�RXWLOV����F{QHV�

7RRO�FROOHWV����WDSHUV� DOpVDJH

ڬ؀

3LQFHV�RXWLOV����F{QH� ERUH

7RRO�FROOHWV����WDSHU�
6WDQGDUG�߶ӕতچ
83�௤ত

OLVVH���Ұ࢝���VPRRWK
UDLQXUp���㿺ࠤ���JURRYHG
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$UWLFOH
ૄ՚
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,GHQWLILFDWLRQ�GHV�SLQFHV
ؓӱԖעץ

,GHQWLILFDWLRQ�RI�FROOHWV
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3LQFHV�W\SH�)
עץֹ(
)�W\SH�FROOHWV

3LQFHV�W\SH�)
עץֹ(
)�W\SH�FROOHWV

6HUUDJH�PDWLqUH���ٖѝܕץ���:RUNSLHFH�FODPSLQJ

Pinces - עץ - Collets
3DJH���஋

�

/HV H[HPSOHV G
DSSOLFDWLRQ GRQQHQW XQH LGpH GHV SRVVLELOLWpV G
HPSORL GHV GLIIpUHQWV W\SHV GH SLQFHV�
9HXLOOH]�QRXV�FRQWDFWHU�SRXU�OH�FKRL[�RSWLPDO�G
RXWLO�GH�VHUUDJHV�SRXU�YRV�GpYHORSSHPHQWV�

7KH H[DPSOHV EHORZ DUH SURYLGHG DV SRVVLEOH XVHV IRU GLIIHUHQW W\SHV RI FROOHWV� :H HQFRXUDJH GHVLJQ
HQJLQHHUV�WR�FRQWDFW�XV�IRU�DQ�RSWLPDO�FKRLFH�RI�FODPSLQJ�WRROV�IRU�QHZ�GHYHORSPHQWV�

([HPSOHV�GH�PRQWDJH���،ੇठ҅���0RXQWLQJ�H[DPSOHV

Јӧॐ҆يॐдЉգঝֺङףצՕਈङڔސऀځ澞ۓՕசޞЊ۩՛৻঩ͫ۩ћر୓ۓثङؘஎ஬ࡌО਼ݐۓ
Ӏ澞ܴٗצङ҄߂

3LQFHV�W\SH�$
עץֹ$
$�W\SH�FROOHWV

ঊ׬Ԉ࢝߄٫

:��%��/�W\SH�FROOHWV

$YHF�GRXLOOH�FRXOLVVDQWH

6HUUDJH�DYHF�pFURX
࠾夊߄٫
:LWK�QXW

:LWK�VOLGLQJ�VOHHYH

3LQFHV�W\SH�:��%��/
עץֹ/ֹͧ%ֹͧ:

([SDQGLQJ�DUERUV�%�DQG�:

3LQFHV�W\SH�3
עץ3ֹ
3�W\SH�FROOHWV

7DVVHDX[�H[SDQVLEOHV�%�HW�:
%ֹո:ֹ升剱৾ે

7DVVHDX[�H[SDQVLEOHV�)
)ֹ升剱৾ે
([SDQGLQJ�DUERUV�)

$YHF�GRXLOOH�FRXOLVVDQWH
ঊ׬Ԉ࢝߄٫
:LWK�VOLGLQJ�VOHHYH
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$GDSWDWLRQ�HW�IRQFWLRQQHPHQW�GHV�SLQFHV�SRXVVpHV��)� $� 3LQFH

%� (FURX�GH�EORFDJH

&� %URFKH

'� 'RXLOOH�FRXOLVVDQWH

(� 5HVVRUW�GH�FRPSUHVVLRQ

)� 7XEH�GH�FRPSUHVVLRQ

*� 'LDPqWUH�GH�JXLGDJH

+� )HQWH

,� &{QH�GH�VHUUDJH

-� )DFH�G
DSSXL

.� $OpVDJH

/HV IRUFHV WUDQVPLVHV SDU OD SLQFH GpSHQGHQW GH OD IRUFH GH VHUUDJH D[LDOH� /HV JUDLVVHV� VDOHWp HW
JHQUH GH PDWLqUH j VHUUHU MRXHQW XQ U{OH GDQV OH VHUUDJH GH OD SLQFH� 3RXU OHV IRUFHV GH WUDFWLRQ� YHXLOOH]
YRXV UpIpUH] j OD WDEHOOH ���� /HV LQIRUPDWLRQV QpFHVVDLUHV SRXU XVLQHU OHV ORJHPHQWV VH WURXYHQW GDQV OH
FDWDORJXH�SDJH������

6RXV OD SRXVVpH GX WXEH GH FRPSUHVVLRQ� OH F{QH GH OD GRXLOOH FRXOLVVDQWH V
DSSXL VXU OH F{QH GH OD
SLQFH� (Q EXWDQW VXU OD IDFH G
DSSXL GH O
pFURX� O
DOpVDJH VH IHUPH HW HQYHORSSH OD SLqFH j XVLQHU� /D
SLQFH�HVW�WRXMRXUV�PDLQWHQXH�HQ�SRVLWLRQ�FRQWUH�OD�IDFH�G
DSSXL�GH�O
pFURX��/H�GLDPqWUH�GH�JXLGDJH�GH�OD�
GRXLOOH FRXOLVVDQWH WUqV SUpFLV� pYLWH TXH OD SLQFH QH VH PHWWH HQ WUDYHUV GDQV VRQ ORJHPHQW� &H JXLGDJH
PLQLPLVH O
HUUHXU DQJXODLUH HW OH EDWWHPHQW GH OD SLqFH j XVLQHU� /HV IHQWHV UDGLDOHV SHUPHWWHQW OD
IOH[LELOLWp GH OD SLQFH� /H UHVVRUW GH FRPSUHVVLRQ UHFXOH OD GRXLOOH HW PDLQWLHQW OD SLQFH HQ DYDQW HW FHOOH�FL
UHVWH RXYHUWH� /D FRXUVH GH VHUUDJH HVW OLPLWpH SDU O
HVSDFH HQWUH OD GRXLOOH FRXOLVVDQWH HW O
pFURX GH
EORFDJH� 8Q ERQ UpJODJH GH OD FRXUVH GH VHUUDJH HPSrFKH OD SLQFH GH V
pFUDVHU ORUV G
XQ PRXYHPHQW
VDQV SLqFHV j XVLQHU� 6L O
RQ pFUDVH OD SLQFH� IHQWHV FRQWUH IHQWHV� HOOH VH GpIRUPH HW SHXW j OD ORQJXH
FDVVHU��8QH�XWLOLVDWLRQ�FRQIRUPH�GH�FHOOH�FL�JDUDQWLH�VD�ORQJpYLWp�

3ULQFLSH�GH�VHUUDJH�GH�OD�SLQFH�SRXVVpH

3DJH���஋

���

6HUUHU�HW�GHVVHUUHU�GHV�SLqFHV�j�XVLQHU

3DUWLFXODULWpV

$ SDUWLU G
XQH FHUWDLQH JUDQGHXU G
DOpVDJH� OHV GLDPqWUHV VRQW UDLQXUpV DILQ G
REWHQLU XQ PHLOOHXU VHUUDJH
GH OD SLqFH HW DLQVL SRXYRLU WUDQVPHWWUH XQH SOXV JUDQGH IRUFH GH VHUUDJH� 3OXV OD PDWLqUH j XVLQHU HVW
WHQGUH��SOXV�OHV�UDLQXUHV�DXJPHQWHQW�OD�IRUFH�GH�VHUUDJH�

/D SLQFH HVW LQWURGXLWH GDQV OD GRXLOOH FRXOLVVDQWH HW YLHQW V
DSSX\HU VXU OH UHVVRUW GH FRPSUHVVLRQ��
9LVVH] O
pFURX GH EORFDJH VXU OD EURFKH DILQ GH SRXVVHU OD SLQFH GDQV VRQ ORJHPHQW� FHOOH�FL VH WURXYH
GLUHFWHPHQW HQ SRVLWLRQ� /H F{QH GH VHUUDJH V
DSSXL FRQWUH OD GRXLOOH FRXOLVVDQWH HW O
DOpVDJH UHVWH SOXV
JUDQG TXH OH GLDPqWUH QRPLQDO GH OD SLQFH� &H V\VWqPH QH FRPSRUWH SDV GH JRXSLOOH GH SRVLWLRQ HW QH
SHUPHW�SDV��HQ�JpQpUDO��XQH�SRVLWLRQ�DQJXODLUH�GH�OD�SLQFH�GDQV�OD�GRXLOOH�FRXOLVVDQWH�
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*� ڬէफح
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,� ব୮வצ

-� வࠈ࠲

.� ؀ܴצ
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$GDSWDWLRQ�DQG�IXQFWLRQ�RI�GHDG�OHQJWK�FROOHWV��)�W\SH� $� &ROOHW

%� /RFNQXW

&� 6SLQGOH

'� 6OLGLQJ�VOHHYH

(� &RPSUHVVLRQ�VSULQJ

)� &RPSUHVVLRQ�WXEH

*� *XLGLQJ�GLDPHWHU

+� 6ORW

,� &ODPSLQJ�WDSHU

-� &RQWDFW�IDFH

.� %RUH

&ODPSLQJ�DQG�XQFODPSLQJ�RI�ZRUN�SLHFHV

6SHFLILFLW\

)URP D FHUWDLQ ERUH VL]H XS� WKH GLDPHWHUV DUH JURRYHG WR HQVXUH D EHWWHU FODPSLQJ RI WKH ZRUN SLHFH
DQG WR DSSO\ D JUHDWHU FODPSLQJ IRUFH� 7KH VRIWHU WKH SDUW WR EH PDFKLQHG LV� WKH PRUH WKH JURRYHV ZLOO
LQFUHDVH�WKH�FODPSLQJ�IRUFH�

7KH FROOHW LV LQWURGXFHG LQWR WKH VOLGLQJ VOHHYH DQG ILW DJDLQVW WKH FRPSUHVVLRQ VSULQJ� 6FUHZ WKH
ORFNQXW LQWR WKH VSLQGOH WR SXVK WKH FROOHW LQWR LWV VHDW� SXWWLQJ LW LQ LWV SURSHU SRVLWLRQ� 7KH FODPSLQJ�
WDSHU ILWV DJDLQVW WKH VOLGLQJ VOHHYH DQG WKH FROOHW ERUH UHPDLQV ODUJHU WKDQ WKH QRPLQDO FROOHW GLDPHWHU�
7KLV�V\VWHP�GRHV�QRW�XVH�D�NH\ZD\�WR�SHUPLW�WKH�XVH�RI�D�NH\�WR�ORFN�DQJXODU�SRVLWLRQ�RI�WKH�FROOHW�

7KH IRUFHV JHQHUDWHG E\ WKH FROOHW GHSHQG RQ WKH D[LDO FODPSLQJ IRUFH� /XEULFDQWV� GLUW DQG WKH W\SH RI
PDWHULDO FODPSHG DOVR LQIOXHQFH WKH FODPSLQJ RI WKH FROOHW� )RU FODPSLQJ IRUFHV� UHIHU WR WDEOH ���� )RU
LQIRUPDWLRQ�UHJDUGLQJ�PDFKLQLQJ�RI�FROOHW�VHDWV�VHH�SDJH������LQ�WKH�FDWDORJXH�

3DJH���஋

���

&ODPSLQJ�SULQFLSOH�IRU�GHDG�OHQJWK�FROOHWV

8QGHU WKH SUHVVXUH RI WKH FRPSUHVVLRQ WXEH� WKH VOLGLQJ VOHHYH WDSHU ILWV DJDLQVW WKH FROOHW WDSHU� 8SRQ
FRQWDFWLQJ ZLWK WKH QXW IDFH� WKH ERUH FORVHV DQG ZUDSV WKH ZRUN SLHFH� 7KH FROOHW LV VWLOO KHOG LQ SRVLWLRQ
DJDLQVW WKH QXW IDFH� 7KH YHU\ SUHFLVH VOLGLQJ VOHHYH GLDPHWHU SUHYHQWV WKH FROOHW IURP PRYLQJ VLGHZD\V
LQ LWV VHDW� 7KH JXLGLQJ UHGXFHV WKH DQJXODU HUURU DQG WKH UDGLDO UXQRXW RI WKH ZRUN SDUW� 7KH UDGLDO VORWV
HQVXUH WKH FROOHW IOH[LELOLW\� 7KH FRPSUHVVLRQ VSULQJ PRYHV WKH VOHHYH EDFNZDUGV DQG PDLQWDLQV WKH
FROOHW LQ WKH IRUZDUG RSHQ FRQGLWLRQ� 7KH FODPSLQJ GLVWDQFH LV OLPLWHG E\ WKH VSDFH EHWZHHQ WKH VOLGLQJ
VOHHYH DQG WKH ORFNQXW� &RUUHFWO\ VHWWLQJ WKH FODPSLQJ OHQJWK SUHYHQWV WKH FROOHW IURP EHLQJ FUXVKHG LQ
FDVH RI D FORVXUH ZLWKRXW D ZRUN SLHFH SUHVHQW� ,I WKH FROOHW LV FUXVKHG� VORWV DJDLQVW VORWV� LW GLVWRUWV DQG
PD\�HYHQWXDOO\�EUHDN���7KH�FRUUHFW�XVH�DQG�DSSOLFDWLRQ�RI�WKH�FROOHW�UHVXOWV�LQ�D�ORQJHU�OLIH�
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$GDSWDWLRQ�HW�IRQFWLRQQHPHQW�GHV�SLQFHV�WLUpHV��:��%��/� $� 3LQFH

%� /RJHPHQW

&� &Op�GH�VHUUDJH

'� )LOHW�GH�VHUUDJH

(� *RXSLOOH�GH�SRVLWLRQ

)� 'LDPqWUH�GH�JXLGDJH

*� (QWUpH�GH�FODYHWWH

+� )HQWH

,� &{QH�GH�VHUUDJH

-� $OpVDJH

6HUUHU�HW�GHVVHUHU�GHV�SLqFHV�j�XVLQHU

3DUWLFXODULWpV

/HV ILOHWV GH VHUUDJH RQW VRXYHQW XQH IRUPH HQ GHQW GH VFLH� FHOD SHUPHW XQH PHLOOHXUH UpVLVWDQFH j OD
WUDFWLRQ� 6D IRUPH GURLWH GLPLQXH OHV IURWWHPHQWV HW HPSrFKH OD FOp GH VHUUDJH G
LQIOXHQFHU OH EDWWHPHQW
GH�OD�SLQFH�
/HV IRUFHV WUDQVPLVHV SDU OD SLQFH GpSHQGHQW GH OD IRUFH GH VHUUDJH D[LDOH� /HV JUDLVVHV� VDOHWp HW
JHQUH GH PDWLqUH j VHUUHU MRXHQW DXVVL XQ U{OH GDQV OH VHUUDJH GH OD SLQFH� 3RXU OHV IRUFHV GH WUDFWLRQ�
YHXLOOH] YRXV UpIpUH] j OD WDEHOOH ���� /HV LQIRUPDWLRQV QpFHVVDLUHV SRXU XVLQHU OHV ORJHPHQWV VH WURXYHQW
GDQV�OH�FDWDORJXH�SDJH������

3DJH���஋

���

3ULQFLSH�GH�VHUUDJH�GH�OD�SLQFH�WLUpH

4XH YRXV XWLOLVLH] XQ VHUUDJH PDQXHO� SQHXPDWLTXH RX K\GUDXOLTXH� OD SLQFH SDU O
LQWHUPpGLDLUH GHV
F{QHV� HQYHORSSH OD SLqFH j XVLQHU� /H GLDPqWUH GH JXLGDJH WUqV SUpFLV pYLWH TXH OD SLQFH QH VH PHWWH HQ
WUDYHUV GDQV VRQ ORJHPHQW� &H JXLGDJH PLQLPLVH O
HUUHXU DQJXODLUH HW OH EDWWHPHQW GH OD SLqFH j XVLQHU�
/HV IHQWHV UDGLDOHV SHUPHWWHQW OD IOH[LELOLWp GH OD SLQFH� 8Q ERQ UpJODJH GH OD FRXUVH GH VHUUDJH
HPSrFKH OD SLQFH GH V
pFUDVHU ORUV G
XQ PRXYHPHQW VDQV SLqFH j VHUUHU� 6L O
RQ pFUDVH OD SLQFH� IHQWHV
FRQWUH IHQWHV� HOOH VH GpIRUPH HW SHXW j OD ORQJXH FDVVHU� 8QH XWLOLVDWLRQ FRQIRUPH GH FHOOH�FL JDUDQWLH VD
ORQJpYLWp�

(Q WRXUQDQW OD FOp GH VHUUDJH� HW SDU O
DFWLRQ GX ILOHW� OD SLQFH HQWUH GDQV OH ORJHPHQW GH OD EURFKH� /D�
JRXSLOOH GH SRVLWLRQ GDQV OD UDLQXUH GH FODYHWWH HPSrFKH OD SLQFH GH WRXUQHU GDQV VRQ ORJHPHQW HW
GRQF pYLWH OH GHVVHUUDJH GH FHOOH�FL� $ILQ GH FRQVHUYHU OH GLDPqWUH G
DOpVDJH QRPLQDO GH OD SLQFH� LO
VXIILW GH OD YLVVHU MXVTX
j FH TXH OHV GHX[ F{QHV GH VHUUDJH VH WRXFKHQW� /D FRXUVH GH VHUUDJH VH VLWXH
HQWUH � j ��� PP� FRPSRVpH GH OD FRXUVH GH GHVVHUDJH GH ��� j ���� PP HW GH OD UpVHUYH GH FRXUVH GH
VHUUDJH�GH�����j������PP�

& % $

( ,*)' + -

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



դࣩעץړۿ،ੇЉٖҀԼͣࣂ:ֹͧ%ֹͧ/ֹͤ $� ףצ

%� ڇףצ

&� ߔܞ

'� 夊়

(� ؔѹ୦

)� ڬէफح

*� ୰ࠤ

+� ࠤڐףצ

,� ব୮வצ

-� ؀ܴצ

եףצڔܞङצবԽࣲ

ٗўङצবЊڐߠ

પޢ

է૩ԈڬङףצրڧߔܞشӗͫݳݦصՕљӗࣙڥਈԃ澞؉ङफিܞܐ௤னўङݕব夊়Оୱ௸ֺͫՕצ
澞

Օஅͫإতتؾڬէफحব澞צўٗرব୮வצবͫୃީҙԉйצব۪䃠ԹצԈࡈব澝צખީ۴Ԉޗףצ
࠲அٷ੧३ͫףצગ৥े࠳澞ۅڟङףצґચࠤէڬէ૩Ԉ澞ڬનٛչچўङઅٗشէॷԈͫӗࠦףצ࠲
ॱצ澞ߧײॱࠤڐףצͫףצְ݃צबлݎઇͫৄ߂Օਈѫحਚލףצ੷澞ऀ҅े࠳չݱҁرґચخףצ
ո澞

3DJH���஋

���

ԃͫબՀৰ੮ܞߔܞր澞Ҽйڧ߄বԃЭѫצثঝֺމߕ⶜ͫࡑӷͫ࢝বԃ澞䃔צѮଧԃՈӐй૸էףצ
੿фս۴ӆআ����஼澞ێङԆٗҒڇףצ���澞ࠀ

ପଋޔ㝲؍ףצ܋ͫߔܞ੸ӱڇףצӄ澞ؔѹ୦Օஅޔףצ࠲૴ͫђ৲அ࠲਍צ澞Оґચͫߧݼܴצ㝲ব
�����૸էङ੧३ީףצবଋ३Иͫצઇ澞ݎ୮வڇףצ୮வչףצफӱߔܞ PPͫԕխ�������� PPڐߠ
૥ख़չ���������PPङ௄ऊצব૥ख़澞

& % $

( ,*)' + -

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



$GDSWDWLRQ�DQG�IXQFWLRQ�RI�SXOO�W\SH�FROOHWV��:��%��/� $� &ROOHW

%� 6HDW

&� 'UDZEDU

'� &ODPSLQJ�WKUHDG

(� 3RVLWLRQ�SLQ

)� *XLGLQJ�GLDPHWHU

*� .H\ZD\

+� 6ORW

,� &ODPSLQJ�WDSHU

-� %RUH

&ODPSLQJ�SULQFLSOH�IRU�D�SXOO�W\SH�FROOHW

&ODPSLQJ�DQG�XQFODPSLQJ�RI�ZRUNSLHFHV

1RWHV

7KH IRUFHV JHQHUDWHG E\ WKH FROOHW GHSHQG RQ WKH D[LDO FODPSLQJ IRUFH� /XEULFDQWV� GLUW DQG WKH W\SH RI
PDWHULDO FODPSHG DOVR LQIOXHQFH WKH FODPSLQJ RI WKH FROOHW� )RU FODPSLQJ IRUFHV� UHIHU WR WDEOH ���� )RU
LQIRUPDWLRQ�UHJDUGLQJ�PDFKLQLQJ�RI�FROOHW�VHDWV�VHH�SDJH������LQ�WKH�FDWDORJXH�

7KH FODPSLQJ WKUHDGV DUH RIWHQ �VDZWRRWK� W\SH� IRU LPSURYHG JULSSLQJ IRUFH� ,WV VWUDLJKW VKDSH UHGXFHV
IULFWLRQ�DQG�SUHYHQWV�WKH�GUDZ�EDU�IURP�DIIHFWLQJ�WKH�FROOHW�UDGLDO�UXQRXW�

3DJH���஋

���

:KHWKHU FODPSLQJ PDQXDOO\� SQHXPDWLFDOO\ RU K\GUDXOLFDOO\ WKH FROOHW� ZLWK WKH KHOS RI WKH FODPSLQJ
WDSHUV� ZLOO JULS WKH ZRUNSLHFH� 7KH YHU\ DFFXUDWH JXLGLQJ GLDPHWHU SUHYHQWV WKH FROOHW IURP JRLQJ
VLGHZD\V LQ LWV VHDW� 7KLV JXLGLQJ JUHDWO\ UHGXFHV WKH DQJXODU HUURU DQG UDGLDO UXQRXW RI WKH ZRUNSLHFH�
7KH UDGLDO VORWV HQVXUH WKH FROOHW IOH[LELOLW\� &RUUHFWO\ VHWWLQJ WKH FODPSLQJ OHQJWK SUHYHQWV WKH FROOHW IURP
EHLQJ FUXVKHG LQ FDVH RI D FORVXUH ZLWKRXW D ZRUNSLHFH SUHVHQW� ,I WKH FROOHW LV FUXVKHG� VORWV DJDLQVW
VORWV� LW GLVWRUWV DQG PD\ HYHQWXDOO\ EUHDN� 7KH FRUUHFW XVH DQG DSSOLFDWLRQ RI WKH FROOHW UHVXOWV LQ D
ORQJHU�OLIH�

%\ WXUQLQJ WKH GUDZEDU DQG WKURXJK WKH WKUHDG� WKH FROOHW ILWV LQWR WKH VSLQGOH VHDW� 7KH SRVLWLRQLQJ SLQ LQ
WKH NH\ZD\ SUHYHQWV WKH FROOHW IURP WXUQLQJ LQ LWV VHDW DQG WKHUHIRUH SUHYHQWV XQFODPSLQJ� 7R PDLQWDLQ
WKH QRPLQDO ERUH GLDPHWHU RI WKH FROOHW� VLPSO\ VFUHZ WKH FROOHW XQWLO ERWK FODPSLQJ WDSHUV PHHW� 7KH
D[LDO FODPSLQJ PRYHPHQW LV � WR ��� PP� LQFOXGLQJ ��� WR ���� PP RSHQLQJ PRYHPHQW DQG ��� WR ����
PP�UHVHUYH�FODPSLQJ�PRYHPHQW�

& % $

( ,*)' + -

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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߶ӕতͫچଠऀйୂםӣەӑ
澞

௤ত83ͨͫͧچଠऀй௤੽
Эૻ௤澞ࠀӑͫџەࡌ

6WDQGDUG�DSSOLFDWLRQ��VXLWDEOH�
LQ�PRVW�FDVHV�

҅ऀऄ׿ગ6߲ࠒוFKDXEOLQ
澞ףצ

1RV SLQFHV VRQW
FRQWU{OpHV j O
DLGH
G
DSSDUHLOV�pOHFWURQLTXHV�
/H EDWWHPHQW UDGLDO GH
QRV SRXSpHV GH FRQWU{OH
HVW GH PD[LPXP ������
'HV WROpUDQFHV VpYqUHV
FRQ�FHUQDQW OH GLDPqWUH
GX FRUSV HW O
DQJOH GHV
SLQFHV�VRQW�HQ�YLJXHXU�
/
D[H GH FRQWU{OH D GHV
GpIDXWV GH IRUPH
LQIpULHXUV j ����� PP�
VRQ GLDPqWUH FRUUHVSRQG
DX GLDPqWUH QRPLQDO GH OD
SLQFH�j�FRQWU{OHU�

1RV SLQFHV �83� VRQW
FRQWU{OpHV�j�������
/H SURFHVVXV GH
IDEULFDWLRQ HVW VXLYL DYHF
JUDQGH�DWWHQWLRQ�

1RV SLQFHV G
H[pFXWLRQ
VWDQGDUG VRQW FRQWU{OpHV
VHORQ XQ SODQ
G
pFKDQWLOORQQDJH DYHF XQ
$4/ ��� HW XQ QLYHDX GH
SUpOqYHPHQW GH ��
([SOLFDWLRQV HW XWLOLVDWLRQ
VHORQ OD EURFKXUH GH
O
$634 ���� G
DSUqV 0LO
67' ��� ' RX ',1 �� ���
RX�1)�;��������HW�����

۩՛П૸ङڬէ૩Ԉ֨�����
צչڬজљӄͫЌ֨ਯ૸फࡄ
Ҹٛ澞چЇ୊ऀ௤তچઅף

জࡄ�����௠୏ઁङનٛ֨ࠒ
љЈЌҿफڬЊףצ߲ࠒڭङ
Ҹ०फڬबځث澞

6FKDXEOLQ߶ӕতࣁܷףצچ$
ܚ௠ͫࠒ଒੧ࡣސ߽ܚ���/4
߽ঈ঴О�澞�6/,0݇߿WG�����
'߶ӕ۪',1�������߶ӕ
۪1)�;�������չ���߶ӕͫ
Օ۴݇߿ӆ$634�����ੂڱ
આୋչ҅ऀҒێ澞

બՀஃ૸ͫێङҒچতףצҼ߄
է૩Ԉ੮澞

<RX PD\ UHIHU WR RXU D[LDO UXQRXW
WDEOH IRU LQIRUPDWLRQ RQ WKH
DFFXUDF\�RI�RXU�FROOHWV�

1RWHV FRQFHUQLQJ RXU LQVSHFWLRQ
V\VWHPV�

9RXV SRXYH] YRXV UpIpUHU j
QRWUH WDEHOOH FRQFHUQDQW OH
EDWWHPHQW UDGLDO SRXU
FRQQDvWUH OHV WROpUDQFHV GH
QRV�SLQFHV�
5HPDUTXHV FRQFHUQDQW OH�
FRQWU{OH�TXH�QRXV�HIIHFWXRQV�

Ҽйࡹࠒ঩৏ङપޢ

6FKDXEOLQ�FROOHWV�DUH�
LQVSHFWHG�ZLWK�HOHFWURQLF�
HTXLSPHQW�

3DJH���஋

���

%DWWHPHQW�UDGLDO�GHV�SLQFHV�GH�VHUUDJH��FRQFHQWULFLWp�
સԇͤۋڅڵզસԇͣբګࣩעץ

5DGLDO�UXQRXW�RI�FROOHWV��FRQFHQWULFW\�RU�UXQRXW�

)RU FRQWURO RI UDGLDO UXQRXW� ZH
KDYH WZR FDWHJRULHV RI DFFXUDF\�
QDPHO\��

+LJK SUHFLVLRQ DSSOLFDWLRQ
�83�� QHHGHG LQ FHUWDLQ
VSHFLDO FDVHV RQO\� 6XFK
DFFXUDF\ QHFHVVLWDWHV D
KLJKHU�SULFH�

Дঝত߄Ӳͫݏէ૩Ԉङڬйث
ԯ͹ͫܫՕ҈ଣچ

7KH UDGLDO UXQRXW RI RXU
PDVWHU PDQGUHOV LV ZLWKLQ
����� PP PD[� :H DSSO\
KLJK SUHFLVLRQ WROHUDQFHV WR
VKDQN GLDPHWHU DQG FROOHW
DQJOH�
7KH LQVSHFWLRQ JDXJH PXVW
EH WUXH WR IRUP XQGHU �����
PP� ,WV GLDPHWHU PXVW
FRUUHVSRQG WR WKH QRPLQDO
GLDPHWHU RI WKH FROOHW WR EH
LQVSHFWHG�
6FKDXEOLQ VWDQGDUG FROOHWV
DUH LQVSHFWHG DFFRUGLQJ WR D
VDPSOLQJ PHWKRG� JUDGH $4/
���� ZLWK VDPSOLQJ OHYHO JUDGH
�� ([SODQDWLRQV DQG XVDJH
LQIRUPDWLRQ LV DYDLODEOH SHU
EURFKXUH $634 ����
DFFRUGLQJ WR 0LO 67' ��� '�
RU ',1 �� ���� RU 1) ; ���
����DQG�����VWDQGDUGV�

2XU�PDQXIDFWXULQJ�SURFHVVHV�
DUH�FRQVWDQWO\�PRQLWRUHG�

௤তࠒ����ףצچ௠澞

ࣿфଋ३ؘ֨ޞडݏИ澞

3RXU OH FRQWU{OH GX EDWWHPHQW
UDGLDO� QRXV GLVWLQJXRQV GHX[
GHJUpV�GH�SUpFLVRQ��j�VDYRLU��

/
H[pFXWLRQ VWDQGDUG� TXL
HVW VXIILVDQWH GDQV OD
SOXSDUW�GHV�FDV�
/
H[pFXWLRQ XOWUDSUpFLVLRQ�
�83�� TXL HVW QpFHVVDLUH
GDQV FHUWDLQV FDV
VSpFLDX[� %LHQ HQWHQGX
FHWWH SUpFLVLRQ HQWUDvQH
XQ�VXSSOpPHQW�GH�SUL[�

2XU �83� PDQXIDFWXUHG
FROOHWV�DUH�������LQVSHFWHG�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



�/RQJXHXU�GH�SRUWpH�����[�'�

ͧ؀୸�����î�'ͨ

&HV�YDOHXUV�VH�UDSSRUWHQW�j�OD�SLQFH�HW�QH�SUHQQHQW�SDV�HQ�FRPSWH�OHV�FDUDFWpULVWLTXHV�GH�O
DSSOLFDWLRQ�
/HV�SLQFHV��$��QH�VRQW�SDV�FRQFHUQpHV�SDU�FHWWH�WDEHOOH�
/HV�EDWWHPHQWV�LQGLTXpV�VRQW�YDODEOHV�SRXU�OH�VHUUDJH�VXU�WRXWH�OD�ORQJXHXU�GH�O
DOpVDJH�

଑пқюऀйͫףצЉৰਖ਼ऀځङࣔۅ澞
澞ͨףצމଟͧףצֺ$੮Љଠऀ࠴
Ј੮۱ॐতچଠऀйצবޅЗҸ०फ؀ڬङ୸چ澞

7KHVH�YDOXHV�DUH�IRU�WKH�FROOHWV�RQO\�DQG�GR�QRW�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�FKDUDFWHULVWLFV�RI�DSSOLFDWLRQ�
7KLV�WDEOH�GRHV�QRW�DSSO\�WR�$�W\SH�FROOHWV��IHHGILQJHUV��
7KH�LQGLFDWHG�YDOXHV�DUH�YDOLG�IRU�FODPSLQJ�RQ�WKH�HQWLUH�ERUH�OHQJWK�

߶ӕ
8OWUDSUpFLVLRQ
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$OpVDJH
ڬ؀

ପ؀

3LQFH�DYHF�pSDXOHPHQW�RX�FUDQ

3DJH���஋

���

/'

&ROOHW�ZLWK�VWHSSHG�ERUH
�%RUH�OHQJWK�����[�'�

5HPDUTXHV

5HPDUNV

ڿࡉ

7KURXJK�ERUH

7ROpUDQFHV�GH�EDWWHPHQW�UDGLDO�GHV�SLQFHV�GH�VHUUDJH�DYHF�DOpVDJH�URQG
ͤڅڵզસԇҷٚͣբګעץࣩګ׿֣

5DGLDO�UXQRXW�WROHUDQFHV��FRQFHQWULFLW\��IRU�FROOHWV�ZLWK�URXQG�ERUHV

�����
�

�����
�����

6WDQGDUG

йঈйش
XS�WR

%RUH

MXVTX
jDX�GHVVXV
௤তچ

+LJKHVW�SUHFLVLRQ

83

йם
RYHU

Ֆஉ؀߄ףצ

'LDPqWUH�SDVVDQW�RXWUH

/
'

PD[L

PD[L PD[L

PD[L

�

'

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



�/RQJXHXU�GH�SRUWpH�����[�'�

&HV�YDOHXUV�VH�UDSSRUWHQW�j�OD�SLQFH�HW�QH�SUHQQHQW�SDV�HQ�FRPSWH�OHV�FDUDFWpULVWLTXHV�GH�O
DSSOLFDWLRQ�
/HV�SLQFHV��$��QH�VRQW�SDV�FRQFHUQpHV�SDU�FHWWH�WDEHOOH�
/HV�EDWWHPHQWV�LQGLTXpV�VRQW�YDODEOHV�SRXU�OH�VHUUDJH�VXU�WRXWH�OD�ORQJXHXU�GH�O
DOpVDJH�

଑пқюऀйͫףצЉৰਖ਼ऀځङࣔۅ澞
澞ͨףצމଟͧףצֺ$੮Љଠऀ࠴
Ј੮۱ॐރқюଠऀйצবޅЗҸ०फ؀ڬङ୸چ澞

7KHVH�YDOXHV�DUH�IRU�WKH�FROOHWV�RQO\�DQG�GR�QRW�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�FKDUDFWHULVWLFV�RI�WKH�DSSOLFDWLRQ�
7KLV�WDEOH�GRHV�QRW�DSSO\�WR�$�W\SH�FROOHWV��IHHGILQJHUV��
7KH�LQGLFDWHG�YDOXHV�DUH�YDOLG�IRU�FODPSLQJ�RQ�WKH�HQWLUH�ERUH�OHQJWK�

߶ӕ

$OpVDJH
ڬ؀
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6WDQGDUG

RYHU

�����
6WDQGDUG�SURILOH 6WDQGDUG�SURILOH

߶ӕֺۨڬ؀߶ӕֺۨڬ؀

�������

3URILO�VWDQGDUG 3URILO�VWDQGDUG

йঈйش ௤তچ
DX�GHVVXV MXVTX
j 8OWUDSUpFLVLRQ

йם

83

3DJH���஋

���

7ROpUDQFHV�GH�EDWWHPHQW�UDGLDO�GHV�SLQFHV�GH�VHUUDJH�DYHF�DOpVDJH�SURILOp
ͤڅڵզસԇҷٚͣբګעץࣩګ׿ֹۉ

5DGLDO�UXQRXW�WROHUDQFHV��FRQFHQWULFLW\��IRU�FROOHWV�ZLWK�SURILOHG�ERUHV

' /

7KURXJK�ERUH

3LQFH�DYHF�pSDXOHPHQW�RX�FUDQ

5HPDUTXHV

ڿࡉ

5HPDUNV

'LDPqWUH�SDVVDQW�RXWUH

ପ؀

Ֆஉ؀߄ףצ
ͧ؀୸�����î�'ͨ

XS�WR +LJKHVW�SUHFLVLRQ
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�%RUH�OHQJWK�����[�'�
&ROOHW�ZLWK�VWHSSHG�ERUH
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Clamping forces for collets
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Pinces - עץ - Collets
3DJH���஋

��

6HUUDJH�PDWLqUH
ٖѝעץ

:RUN�+ROGLQJ

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



)HHGILQJHUV�DUH�XVHG�WR�DGYDQFH�WKH�PDWHULDO��:H�GLIIHUHQWLDWH�EHWZHHQ�LQVLGH�DQG�RXWVLGH�IHHGILQJHUV�
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DYDQFH�VHUD�
GRQF SOXV SHWLWH TXH FHOOH GH OD SLQFH GH VHUUDJH� &
HVW SRXUTXRL� ORUVTXH OD FDSDFLWp GH OD SLQFH G
DYDQFH
LQWpULHXUH HVW WURS IDLEOH� RQ XWLOLVHUD GHV SLQFHV G
DYDQFH H[WpULHXUHV QpFHVVLWDQW XQ GLVSRVLWLI VSpFLDO VXU
OD�PDFKLQH��/D�FDSDFLWp�GH�FHV�SLQFHV�FRUUHVSRQG�DORUV�j�OD�FDSDFLWp�GH�OD�SLQFH�GH�VHUUDJH�
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/HV SLQFHV GX W\SH $ VRQW IHUPpHV j O
pWDW GH UHSRV �QH SDV FRQWU{OHU O
DOpVDJH HQ FHW pWDW�� /
RXYHUWXUH GH
OD SLQFH HVW SURYRTXpH SDU O
LQWURGXFWLRQ GH OD EDUUH GRQW O
H[WUpPLWp VHUD FKDQIUHLQpH SRXU IDFLOLWHU
O
LQWURGXFWLRQ� 3RXU LQWURGXLUH OD PDWLqUH GDQV OHV SLQFHV G
DYDQFH H[WpULHXUHV� LO HVW QpFHVVDLUH G
RXYULU
FHV�GHUQLqUHV�DX�PR\HQ�G
XQH�FOp�VSpFLDOH�

/HV SLQFHV G
DYDQFH VHUYHQW j DYDQFHU OHV EDUUHV j XVLQHU� 6HORQ OH PRQWDJH GHV SLQFHV G
DYDQFH� QRXV
GLVWLQJXRQV�OHV�SLQFHV�G
DYDQFH�RX�GH�UDYLWDLOOHPHQW�
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7KH LQVLGH IHHGILQJHUV HQWHU WKH EDFN ERUH RI WKH FROOHW DQG WKHLU PD[LPXP FDSDFLW\ LV WKHUHIRUH OHVV WKDQ
WKH PD[LPXP FDSDFLW\ RI WKH FROOHW� 2XWVLGH IHHGILQJHUV� ZKLFK UHPDLQ RXWVLGH RI WKH FROOHW HQDEOH RQH WR
PDNH�IXOO�XVH�RI�PDFKLQH�FDSDFLW\�XS�WR�WKH�PD[LPXP�GLDPHWHU�ERUH�RI�WKH�FROOHW��

�$� W\SH FROOHWV DUH QRUPDOO\ FORVHG�LQ� 7KH GLDPHWHU RI D IHHGILQJHU FDQQRW EH FKHFNHG LQ WKH FORVHG
SRVLWLRQ�7KH\ RSHQ XS WR WKH EDU GLDPHWHU� ZKHQ WKH EDU LV LQVHUWHG� ,W LV DGYLVDEOH WR KDYH FKDPIHUHG EDU
HQGV�WR�PDNH�LQVHUWLRQ�HDVLHU��7R�LQVHUW�D�EDU�LQWR�DQ�H[WHUQDO�IHHGILQJHU��D�VSHFLDO�VSDQQHU�LV�UHTXLUHG�
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/HV DOpVDJHV GHV SLQFHV G
DYDQFH VRQW QRUPDOHPHQW OLVVHV� 6XU GHPDQGH HW SRXU OHV WRXUV PXOWLEURFKHV�
OHV�DOpVDJHV�SHXYHQW�rWUH�REWHQXV�UDLQXUpV�RX�VWULpV�
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ङफڬ澞ڏઑމࠕДঀҟҖઅͫљҎމߕ଒ҵףצ澞
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澞ڬफם߂ङףצ୏ͫफਙٗўؠ֘ߑҭӣӯऀלҿਈͫୂיףצўٗ֨ৄ׷ѹ৥ͫףצމଟୂי

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7KH�VOLGLQJ�D[LDO�IRUFHV�GHSHQG�RQ�WKH�GLDPHWHU�RI�WKH�EDU�WR�EH�FODPSHG

૮ࡾעץݪԇેࣩݿզԂ֢

6OLGLQJ�D[LDO�IRUFH�GLDJUDP�IRU�IHHGILQJHUV

/D�IRUFH�D[LDOH�GH�JOLVVHPHQW�GpSHQG�GX�GLDPqWUH�GH�OD�EDUUH�j�VHUUHU

A
3DJH���஋

��

3LQFHV�G
DYDQFH���૮עץݪ���)HHGILQJHUV

ڬङफމߕবצڭՈӐشםԈ૸էԃङ࢝

'LDJUDPPH�GHV�IRUFHV�D[LDOHV�GH�JOLVVHPHQW�SRXU�OHV�SLQFHV�G
DYDQFH

� � �� �� �� �� �� �� �� PP

'LD��GH�O
DOpVDJH���6SDQQGUP����%RUH�GLD�

1

)R
UF
H�
��.
UD
IW�
��)
RU
FH

���

���

���

���

���

���

���

���

���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'�PLQ��PD[�

$OpVDJHV�VWDQGDUGV��URQG��FDUUp��VL[�SDQV��VHORQ�OLVWH�GH�SUL[��$XWUHV�DOpVDJHV�VXU�GHPDQGH�
߶ӕͫڥސͫڥ؀֤ͧҹઅ݇߿ͨڥџऩ੮澞ҿѕܷڬ؀஬ेઍ澞
6WDQGDUG�ERUHV��URXQG��VTXDUH��KH[DJRQDO��DFFRUGLQJ�WR�SULFH�OLVW��2WKHU�ERUHV�RQ�UHTXHVW�

��� 3LQFH�G
DYDQFH�PDvWUHVVH
அצѯףצ�ӄୂՕԆ੯׬�
0DVWHU�IHHGILQJHU

��� 6XU�GHPDQGH
ܷ஬ेઍ
2Q�UHTXHVW

����

��������

��

������ ��������� 0��[� ����

������0��[����

���
0��[�������� ���� ��

����

*

A

����������

3DJH���஋

��

3LQFHV�G
DYDQFH���૮עץݪ���)HHGILQJHUV

������$���� ���� ����
7\SH $UW� $ % &

������

$���� ������� ���� ����
���

���� 0��[����

�� 0��[����

���� ��

����

0��[��� ���� ����

0��[�

�� ���

$�� ������� �� �� ��

���� ����$���� �������

$�� ������� ��
���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



5HPDUTXH
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5HPDUN

,Q�UHOHDVHG�SRVLWLRQ��'HDG�/HQJWK�&ROOHWV�RSHQ�DERYH�WKH�QRPLQDO�GLDPHWHU�

&ODPSLQJ LV DFKLHYHG HLWKHU E\ SXVKLQJ WKH FROOHW LQWR LWV VHDW E\ PHDQV RI D QXW� RU E\ SXVKLQJ D VOHHYH
DURXQG�WKH�FROOHW�WDSHU�WRZDUGV�WKH�ORFN�QXW�

1RUPDOO\� WKH URXQG ERUHV DUH VPRRWK XS WR ���� PP GLDPHWHU� DQG IURP � PP DQG ODUJHU ERUHV DUH
JURRYHG� 7KH SURILOHG ERUHV DUH VPRRWK� ZLWK VRPH H[FHSWLRQV ZKHUH WKH ERUH LV JURRYHG IURP �� PP� )RU
RWKHU�YDULDQWV��VHUUDWHG��HWF�����DQG�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�XV�

1RUPDOHPHQW� OHV DOpVDJHV URQGV VRQW OLVVHV MXVTX
DX GLDPqWUH ���� PP HW j SDUWLU GH � LOV VRQW UDLQXUpV�
/HV DOpVDJHV SURILOpV VRQW OLVVHV DYHF FHUWDLQHV H[FHSWLRQV RX OH SURILO HVW UDLQXUp j SDUWLU GH �� PP�
'
DXWUHV�H[pFXWLRQV��DOpVDJH�VWULp��HWF����HW�GH�SOXV�DPSOHV�LQIRUPDWLRQV�VXU�GHPDQGH�

$ O
pWDW GH UHSRV� OHV SLQFHV SRXVVpHV VRQW SDVVDEOHPHQW RXYHUWHV� ,O VHUDLW GRQF IDX[ GH PHVXUHU OHXU
DOpVDJH�j�FH�PRPHQW�Oj�

͹ڔސবצףצ
�ͨପଋ夊ݐףצر࠾ҵצؘ࣫ڇףצব
�ͨପଋ夊ݐ࠾Ԉףצյ֠ङ׬ঊؘ࣫צব

澞ڬйҸ०फםڬ؀ףצֺ(ͫޞہࣙڐߠףצ֨
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3LQFHV�SRXVVpHV���)ֹעץ���'HDG�OHQJWK�FROOHWV

/H VHUUDJH LQWHUYLHQW VRLW HQ SRXVVDQW OD SLQFH j O
LQWpULHXU GH VRQ ORJHPHQW DYHF O
pFURX� VRLW HQ SRXVVDQW
XQH�GRXLOOH�DXWRXU�GH�OD�SLQFH�VXU�OH�F{QH��FRQWUH�O
pFURX�GH�EORFDJH�

ପەٯӑЈͫףצफڬ����PPљЈީҰ࢝ङͫफڬ�PPՃљЇ֤؀ӄ߄٫㿺ࠤ澞
澞ࠤ㿺߄؀ӄ׷ڐङͫђ��PP࢝Ұީރךם؀ֺۨ
ҿѕͧࣙڥୱ௸ڥঈͨ஬੽ך޾દূҒͫێબչ۩ћ৻঩澞
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/H�VHUUDJH�LQWHUYLHQW�HQ�WLUDQW�OD�SLQFH�GDQV�VRQ�ORJHPHQW�DX�PR\HQ�G
XQH�FOp�GH�VHUUDJH�

(OOHV�VRQW�SULQFLSDOHPHQW�UHFRPPDQGpHV�SRXU�OHV�WRXUV�RXWLOOHXUV�HW�OHV�PDFKLQHV�GH�KDXWH�SUpFLVLRQ�

/HV�DOpVDJHV�GH�FHV�SLQFHV�VRQW�OLVVHV�

ব澞צףצୌͫ҅ڇףצӱ֛ܞףצرߔܞ͹ପଋڔސবצङףצֺ:

ङ澞࢝ङӄ؀ୃީҰףצֺ:

7KHVH�FROOHWV�DUH�FORVHG�E\�EHLQJ�GUDZQ�EDFN�LQWR�WKH�FROOHW�VHDWLQJ�E\�PHDQV�RI�D�GUDZ�EDU�

7KH\�DUH�SULQFLSDOO\�UHFRPPHQGHG�IRU�WRROURRP�ODWKHV�DQG�KLJK�SUHFLVLRQ�PDFKLQHV�

7KH�ERUHV�RI�WKHVH�FROOHWV�DUH�VPRRWK�

Ҹ०फףצйشܴצઑЉ੽ڏͫچڶգ҄߂ڱ澞ОੂتؾڬҸ०फܴצՑਈףצ଑य़ͫشڮچՍڙףצֺ:
���PPङனў澞ڬ

7KH FROOHWV RQO\ RSHQ D PLQLPDO DPRXQW� 7KH SXOO�W\SH FROOHWV JHQHUDOO\ RQO\ FODPS WKH QRPLQDO GLDPHWHU�
7R REWDLQ RSWLPDO FRQFHQWULFLW\� LW LV UHFRPPHQGHG QRW WR FODPS OHVV WKDQ ��� PP EHORZ WKH QRPLQDO
GLDPHWHU�

W, B, L
3DJH���஋

����

3LQFHV�WLUpHV�:���:ֹդ�3:���עץړۿXOO�W\SH�FROOHWV

/HV SLQFHV GH W\SH : VH GLVWLQJXHQW GHV DXWUHV SLQFHV WLUpHV SDU OHXU ILOHW H[WpULHXU� GRQW OH GLDPqWUH
QRPLQDO�FRUUHVSRQG�SUDWLTXHPHQW�DX�GLDPqWUH�GX�FRUSV�GH�OD�SLQFH�

П੽ऀ਼ݐйњ੮૱ٽչ௤ত֘ߑإЇ澞

बգ澞ڬङफ߬ףצәЧչڬ夊়Ҹ०फיङԚӰީҿףצڔܞЊҿѕեףצֺ:

/
RXYHUWXUH GH FHV SLQFHV HVW WUqV SHX SURQRQFpH� *pQpUDOHPHQW� FHV SLQFHV QH VHUUHQW TXH OH GLDPqWUH
QRPLQDO� 3RXU REWHQLU XQH ERQQH FRQFHQWULFLWp� LO HVW UHFRPPDQGp GH QH SDV VHUUHU SOXV EDV TXH ��� PP
HQ�GHVVRXV�GX�GLDPqWUH�QRPLQDO�

7KH : FROOHWV GLIIHU IURP WKH RWKHU SXOO�W\SH FROOHWV EHFDXVH RI WKHLU H[WHUQDO WKUHDG� ZKLFK KDV D QRPLQDO
GLDPHWHU�DOPRVW�LGHQWLFDO�WR�WKH�FROOHW�VKDQN�GLDPHWHU�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



/H�VHUUDJH�LQWHUYLHQW�HQ�WLUDQW�OD�SLQFH�GDQV�VRQ�ORJHPHQW�DX�PR\HQ�G
XQH�FOp�GH�VHUUDJH�

W, B, L

7KH ERUHV RI WKHVH FROOHWV DUH JHQHUDOO\ VPRRWK� 'HSHQGLQJ RQ WKH W\SH RI ODWKH� FROOHWV DUH DYDLODEOH ZLWK
JURRYHG ERUHV EHJLQQLQJ DW � PP GLDPHWHU DQG VHUUDWHG �F\OLQGULFDO DQG ORQJLWXGLQDO JURRYHV� IURP �� PP
GLDPHWHU�

(OOHV VRQW pJDOHPHQW XWLOLVpHV FRPPH SLQFHV GH VHUUDJH VXU FHUWDLQV WRXUV GH SURGXFWLRQ� 'DQV FH FDV�
OHXU FRQVWUXFWLRQ HVW XQ SHX GLIIpUHQWH� (Q H[pFXWLRQ SRXU WRXUV RXWLOOHXUV� O
RXYHUWXUH HVW WUqV SHX
SURQRQFpH� 3RXU REWHQLU XQH ERQQH FRQFHQWULFLWp� LO HVW UHFRPPDQGp G
HPSOR\HU XQH SLQFH DX GLDPqWUH
QRPLQDO�GH�OD�SLqFH�j�VHUUHU�

7KHVH�FROOHWV�DUH�FORVHG�E\�EHLQJ�GUDZQ�EDFN�LQWR�WKH�FROOHW�VHDWLQJ�E\�PHDQV�RI�D�GUDZ�EDU�

/HV DOpVDJHV GH FHV SLQFHV VRQW JpQpUDOHPHQW OLVVHV� &HSHQGDQW� SRXU O
XWLOLVDWLRQ VXU OHV WRXUV GH
SURGXFWLRQ� LOV SHXYHQW rWUH REWHQXV UDLQXUpV HQ URQG j SDUWLU GX GLD� � RX VWULpV �UDLQXUp HQ URQG HW HQ
ORQJ��DX�GHVVXV�GX�GLD�����PP��

ব澞צףצୌͫ҅ڇףצӱ֛ܞףצرߔܞ͹ପଋڔސবצङףצֺ%
澞ڬङफ߬ףצйشऋڬ夊়Ҹ०फיङԚӰީҿףצڔܞЊҿѕեףצֺ%
П੽ऀйњ੮૱ٽչ௤ত֘ߑإЇ澞

澞ݷғڳગઋ஬੽ૹףצͫޞऀ҅ڔސљ଑य़ڢӀܴͫٗצङוй߮пܶؔঝֺગऀ਼ݐףצֺ%
澞شڮچՍڙףצͫޞЇ҅ऀٽ૱њ੮֨ڢ
Одੂ҄߂ڱङգڏͫچڶઑ҅ऀչனўҸ०फڬԙ୆ङףצ澞

ङ澞࢝Ұީٯ؀ପףצֺ%
�ђتؾङࠤӄୂԆףצঝֺङЉգͫٽ૱݇߿PPͫ׷ڐୱ௸ֺ֤ͧڥߴչ঺էͨࠤђ��PP׷ڐ澞

7KHVH FROOHWV GLIIHU IURP WKH RWKHU SXOO�W\SH FROOHWV EHFDXVH RI WKHLU H[WHUQDO WKUHDG� ZKHUH WKH GLDPHWHU LV
VOLJKWO\ VPDOOHU WKDQ WKH FROOHW VKDQN GLDPHWHU� 7KH FROOHWV DUH SULQFLSDOO\ XVHG RQ WRRO URRP RU SUHFLVLRQ
ODWKHV�

3DJH���஋

����

3LQFHV�WLUpHV�%���%ֹդ���%�3עץړۿXOO�W\SH�FROOHWV

&HV SLQFHV VH GLVWLQJXHQW GHV DXWUHV SLQFHV WLUpHV SDU OHXU ILOHW H[WpULHXU� GRQW OH GLDPqWUH HVW SOXV SHWLW
TXH OH GLDPqWUH GX FRUSV GH OD SLQFH� (OOHV VRQW UHFRPPDQGpHV SULQFLSDOHPHQW SRXU OHV WRXUV RXWLOOHXUV HW
OHV�PDFKLQHV�GH�KDXWH�SUpFLVLRQ�

7KHVH FROOHWV FDQ EH DOVR XVHG DV FODPSLQJ WRROV IRU FHUWDLQ W\SHV RI HTXLSPHQW� :KHQ XVHG LQ WKLV
PDQQHU WKH GHVLJQ LV VOLJKWO\ PRGLILHG� :KHQ XVHG RQ WRRO URRP ODWKHV WKH FROOHWV RSHQ RQO\ D PLQLPDO
DPRXQW� ,Q RUGHU WR REWDLQ PD[LPXP FRQFHQWULFLW\ LW LV DGYLVDEOH WR XVH D FROOHW ILWWLQJ WKH QRPLQDO GLDPHWHU
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/H�VHUUDJH�LQWHUYLHQW�HQ�WLUDQW�OD�SLQFH�GDQV�VRQ�ORJHPHQW�DX�PR\HQ�G
XQH�FOp�GH�VHUUDJH�

&HV�SLQFHV�VH�GLVWLQJXHQW�GHV�DXWUHV�SLQFHV�WLUpHV�SDU�OHXU�ILOHW�GH�WUDFWLRQ�LQWpULHXU�

ব澞צߔܞପଋףצ3ֺ

ङԚӰީӄ夊়澞ףצڔܞЊҿѕեףצ3ֺ

7KHVH�FROOHWV�DUH�FORVHG�E\�D�GUDZEDU�

7KHVH�FROOHWV�GLIIHU�IURP�WKH�RWKHU�SXOO�W\SH�FROOHWV�EHFDXVH�RI�WKHLU�LQWHUQDO�WKUHDG�

P
3DJH���஋

��

3LQFHV�WLUpHV���դ���3עץړۿXOO�W\SH�FROOHWV

(OOHV VRQW SULQFLSDOHPHQW UHFRPPDQGpHV SRXU OHV WRXUV RXWLOOHXUV HW OHV PDFKLQHV GH KDXWH SUpFLVLRQ� (OOHV
VRQW pJDOHPHQW XWLOLVpHV FRPPH SLQFHV GH VHUUDJH VXU FHUWDLQV WRXUV GH SURGXFWLRQ �PRQR HW
PXOWLEURFKHV���'DQV�FH�FDV��OHXU�FRQVWUXFWLRQ�HVW�TXHOTXH�SHX�GLIIpUHQWH�

�֨ڬफףצͫࡌङ஬ٽߑЉգ݇߿ङ澞࢝؀ӄީҰٯପףצ3ֺPPљЇޞՕ֨؀ӄୂԆࠤ澞

ףצӑЈͫەЇ҅ऀͫ֨଑य़ٽ૱П૸ਘԈךЭՕљ֨ԥП૸չޞЇ҅ऀ澞գٽߑچչ௤তٽ૱њ੮਼֨ݐ
ગઋ४߄Պԗ澞

7KH\�DUH�SULQFLSDOO\�UHFRPPHQGHG�IRU�WRRO�URRP�ODWKHV�DQG�KLJK�SUHFLVLRQ�PDFKLQHV���7KH\�DUH�DOVR�XVHG�
RQ�VLQJOH�VSLQGOH�DQG�PXOWLVSLQGOH�DXWRPDWLFV���,Q�WKLV�FDVH��WKHLU�GHVLJQ�LV�VOLJKWO\�PRGLILHG�

:KHQ�XVHG�RQ�D�WRRO�URRP�ODWKH�WKH�FROOHWV�RQO\�RSHQ�D�PLQLPDO�DPRXQW��7R�REWDLQ�RSWLPDO�FRQFHQWULFLW\�
XVH�D�FROOHW�ZLWK�WKH�QRPLQDO�GLDPHWHU�RI�WKH�SDUW�WR�EH�FODPSHG�

7KH�ERUH�RI�WKHVH�FROOHWV�DUH�JHQHUDOO\�VPRRWK���'HSHQGLQJ�RQ�WKH�PDFKLQHV�WR�EH�XVHG�WKH\�DUH�DYDLODEOH�
ZLWK�JURRYHG�ERUHV�IURP���PP�GLDPHWHU�

(Q H[pFXWLRQ SRXU WRXUV RXWLOOHXUV� O
RXYHUWXUH HVW WUqV SHX SURQRQFpH� 3RXU REWHQLU XQH ERQQH
FRQFHQWULFLWp��LO�HVW�UHFRPPDQGp�G
HPSOR\HU�XQH�SLQFH�DX�GLDPqWUH�QRPLQDO�GH�OD�SLqFH�j�VHUUHU�

/HV DOpVDJHV GH FHV SLQFHV VRQW JpQpUDOHPHQW OLVVHV� &HSHQGDQW� SRXU O
XWLOLVDWLRQ VXU GHV WRXUV GH
SURGXFWLRQ��LOV�SHXYHQW�rWUH�REWHQXV�UDLQXUpV�HQ�URQG�j�SDUWLU�GX�GLDPqWUH���PP�

֨њ੮૱ٽЇ҅ऀڙףצͫޞՍشڮچ澞Оੂ҄߂ڱङգڏͫچڶઑ҅ऀЊனўҸ०फڬबգङףצ澞
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'pULYpV�GH�SLQFHV
Ҿєעץуռ

'HULYDWLYHV�RI�FROOHWV
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3RXU�O
HPSORL�HW�OD�ILQLWLRQ�GH�WHOOHV�SLQFHV��SURFpGHU�FRPPH�VXLW��

� &RQWU{OHU�TXH�OHV���SHWLWHV�JRXSLOOHV�GH�PDLQWLHQ�VH�WURXYHQW�GDQV�OHXU�ORJHPHQW�
� 6HUUHU�OD�SLQFH�QRUPDOHPHQW�DYHF�OH�GLVSRVLWLI�GH�VHUUDJH�
� 3HUFHU�HW�WRXUQHU��pYHQWXHOOHPHQW�UpFWLILHU�O
DOpVDJH�DX�GLDPqWUH�YRXOX�
�

ԅٖੴࠤעץⴼܘͧݿјЇࠖறૡਸ਼��

� 澞הࠤڐ�З֡ؔ୦ީիѹй߲ࠒ
� ܷޯପݱףצҁ҅צףצব澞
� ଢ଼؀ͫ૱Ӹ۪ত䭎ਙ۱஬੽ङफڬ澞
� ђП૸ЇܜЈܜͫףצЈ�З֡ؔ୦ͫͫףצ࡬ࢎԯՕ҅ऀ澞

Օଠऀй߮пֺ՚澞ףצۄځङૅߕবͫ௰ୢצўङٗإйতث

:KHQ�PDFKLQLQJ�WKHVH�FROOHW�EODQNV��SURFHHG�DV�IROORZV��

� &KHFN�WKDW�WKH���VPDOO�SLQV�DUH�LQ�SRVLWLRQ�
� +ROG�WKH�FROOHW�EODQN�DV�DQ\�RWKHU�FROOHW�LQ�WKH�KHDGVWRFN�VSLQGOH�
� 'ULOO��WXUQ�RU�JULQG�WR�WKH�UHTXLUHG�GLDPHWHU�
� 5HPRYH�WKH�FROOHW�IURP�WKH�VSLQGOH��UHPRYH�WKH���VPDOO�SLQV��FOHDQ�WKH�FROOHW�DQG�LW�LV�UHDG\�IRU�XVH�
)RU�WKH�FODPSLQJ�RI�GHOLFDWH�SLHFHV��EUDVV�HPHUJHQF\�FROOHWV�DUH�DYDLODEOH�IRU�VRPH�W\SHV�

Оࢠૡؚܴצ࠺ࣔثۯफڬङবۄ஬ͫࡌ۩՛ूՇд▲य़ףצۄځ⵬ў澞

ڐٝףצۄځ澞ࣲהԗॆ߄ӹঀ࡚ףצՃত䭎ͫюࣲהࢽЌ৆ଋࡂ؏बգͫٝԆٗףצЊޯପୂ߬ףצۄځ
ڟףצۄځ澞چڶӄ؀ͫђ৲ଇӱૻ௤ङգףצۄځਘ੧Ԇٗࡌङ୆৥஬ٽߑ݇߿Օۯӄ؀澞ऀ߄ऊٷͫࠤ
बգ澞ףצЊ߶ӕۅ

7KLV�FROOHW�KDV�D�KDUGHQHG�DQG�JURXQG�VKDQN�DQG�D�QRQ�KDUGHQHG�FROOHW�KHDG��7KH�FROOHW�LV�DOUHDG\�VORWWHG��
DQG�KDV�D�VPDOO�GLDPHWHU�ERUH��7KLV�W\SH�RI�FROOHW�FDQ�EH�ILQLVK�ERUHG�WR�WKH�UHTXLUHG�FRQILJXUDWLRQ�RQ�WKH�
PDFKLQH�RQ�ZKLFK�LW�LV�WR�EH�XVHG�WKHUHE\�SURYLGLQJ�VXSHULRU�FRQFHQWULFLW\���7KH�HPHUJHQF\�FROOHW�SUHVHQWV�
DQRWKHU�DGYDQWDJH�DV�LI�IXQFWLRQV�ZLWK�WKH�VDPH�FKDUDFWHULVWLFV�RI�D�VWDQGDUG�FROOHW�

3DJH���஋

��

3LQFHV�GH�GpSDQQDJHڀ���㓪עץ���(PHUJHQF\�FROOHWV

3RXU OHV W\SHV GH SLQFHV OHV SOXV FRXUDQWV� QRXV DYRQV GpYHORSSp GHV SLQFHV GH GpSDQQDJH TXL
SHUPHWWHQW DX[ XWLOLVDWHXUV GH VH WLUHU G
DIIDLUH UDSLGHPHQW ORUVTX
LOV RQW GHV EHVRLQV XUJHQWV GH SLQFHV
DYHF�XQ�GLDPqWUH�GH�VHUUDJH�VSpFLDO�

'pPRQWHU OD SLQFH GH OD EURFKH� HQOHYHU OHV JRXSLOOHV GH PDLQWLHQ� OD QHWWR\HU � OD SLQFH HVW SUrWH j
O
HPSORL�

3RXU OH VHUUDJH GH SLqFHV GpOLFDWHV� GHV SLQFHV GH GpSDQQDJH HQ ODLWRQ SHXYHQW rWUH REWHQXHV SRXU
FHUWDLQV�W\SHV�

,O V
DJLW GH SLQFHV GRQW OH FRUSV HVW HQWLqUHPHQW WHUPLQp� WUHPSp HW UHFWLILp� PDLV GRQW OD WrWH HVW ODLVVpH
WHQGUH� /D WrWH HVW GpMj IHQGXH� DYHF XQ SHWLW SHUoDJH FHQWUDO� &HV SLQFHV SHXYHQW SDU FRQVpTXHQW rWUH
WHUPLQpHV VXU OH WRXU PrPH� j O
DOpVDJH GpVLUp� TXH FH VRLW RXWUH� j FUDQ� RX GH Q
LPSRUWH TXHOOH IRUPH�
&HFL�SHUPHW�G
REWHQLU�XQH�FRQFHQWULFLWp�LQpJDODEOH��/D�SLQFH�GH�GpSDQQDJH�SUpVHQWH�HQ�RXWUH�O
DYDQWDJH�GH�
IRQFWLRQQHU�DYHF�OD�PrPH�pODVWLFLWp�TX
XQH�SLQFH�QRUPDOH�

:H KDYH GHYHORSHG D W\SH RI HPHUJHQF\ FROOHW EODQN ZKLFK HQDEOHV WKH XVHU WR PDFKLQH WKH FROOHW WR KLV
UHTXLUHPHQWV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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3DU�FRQWUH��OHV�SLQFHV�HQWRQQRLUV�GX�W\SH�SRXVVp�)�VRQW�HQ�DFLHU�IDFLOHPHQW�WUHPSDEOH�

&HV FORFKHV HW GLVSRVLWLIV SHXYHQW rWUH REWHQXV FKH] 6FKDXEOLQ 0DFKLQHV j %pYLODUG� V
LO V
DJLW GH
PDFKLQHV 6&+$8%/,1 RX GH PDFKLQHV SHUPHWWDQW O
XWLOLVDWLRQ GHV PrPHV GLVSRVLWLIV� 3RXU G
DXWUHV
PDFKLQHV��OHV�GLVSRVLWLIV�GRLYHQW�HQ�SULQFLSH�rWUH�GHPDQGpV�DX[�FRQVWUXFWHXUV�FRQFHUQpV�

6XLYDQW OHV QpFHVVLWpV� FHV SLQFHV VRQW OLYUDEOHV DYHF GHV JUDQGHXUV GH WrWHV GLIIpUHQWHV� VHORQ OHV
LQGLFDWLRQV�GHV�SDJHV�VXLYDQWHV�

3RXU SRXYRLU XWLOLVHU FHV SLQFHV� LO IDXW DYRLU j GLVSRVLWLRQ VRLW GHV FORFKHV DGpTXDWHV SRXU OHV W\SHV WLUpV :
HW�%��VRLW�GHV�GLVSRVLWLIV�GH�VHUUDJH�SRXU�OHV�W\SHV�SRXVVpHV�)�

3DJH���஋

����

3LQFHV�HQWRQQRLUV�pEDXFKpHV
ݪⴼעץړץט

([WHUQDO�VWHS�FROOHW�EODQNV

&HV SLQFHV H[LVWHQW GDQV OHV W\SHV OHV SOXV FRXUDQWV� (OOHV SHUPHWWHQW OH VHUUDJH GH GLDPqWUHV RX VHFWLRQV
TXL GpSDVVHQW OD FDSDFLWp GHV SLQFHV GH VHUUDJH FODVVLTXHV� 7RXWHIRLV� LO IDXW UHPDUTXHU TX
LO Q
HVW SDV
SRVVLEOH GH VHUUHU GH OD PDWLqUH HQ EDUUHV DYHF FHV SLQFHV� PDLV VHXOHPHQW GHV SLqFHV UHODWLYHPHQW
FRXUWHV�

&HV SLQFHV SHXYHQW rWUH REWHQXHV pEDXFKpHV� DYHF OD WrWH SOHLQH HW XQ SUpIHQGDJH� OH FRUSV HW OH F{QH
UHFWLILpV� /
XWLOLVDWHXU GRLW XVLQHU OXL�PrPH OH RX OHV JUDGLQV QpFHVVDLUHV HW WHUPLQHU OH IHQGDJH �SRXU OH
QRPEUH�GH�IHQWHV��YRLU�LOOXVWUDWLRQV�GHV�SDJHV�GH�SUpVHQWDWLRQ��

/HV SLQFHV HQWRQQRLUV W\SHV : HW % VRQW HQ DFLHU GH FRQVWUXFWLRQ HW V
XWLOLVHQW HQ SULQFLSH QRQ WUHPSpHV�
(OOHV�SHXYHQW�FHSHQGDQW�rWUH�WUDLWpHV�WKHUPLTXHPHQW�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



ङ௄Ԇٗ澞߽ڔЗךӹ଒੧ݕ۱ॐͫڥՕܷե৒஼வИङ֣ףצ଑пͫࡌ஬ۯؚ݇߿

:ֺչ%ֺףצڔציପٯЉ଒੧ॆԗࣲͫהѸՕ୊ऀҿѕࣲٗהࢽਫ澞

7\SH�)�VWHS�FROOHWV�FDQ�EH�HDVLO\�KDUGHQHG�

୏ङனў澞ؠףצ૝ଋ߶ӕࣙڥ۪םૻڬफܴצ�Օऀйͫࠀङઁࡤٺऀځюஒףצঝ࠴
澞މߕिङૻܴצюଠऀйͫމߕঝङߔЉଠՠ୸ףצঝ࠴ङީͫ۞ࡨથځ৲ࣀ

Ҹ՛ઌ૆ٽߑङ6FKDXEOLQבব੸৥ՕђࣶצՃ׬ଠऀգঝ੸৥ͫЇଚ୧বٽߑ۪ٽߑ6FKDXEOLQऀ҅ۯऀײ
澞ثйҿѕսͫٽߑ࣎Їଚ୆ў▲ਢՕђ֘ߑӲଭ֌הઌ૆澞

7KH UHTXLUHG FRPSRQHQWV FDQ EH RUGHUHG IURP 6FKDXEOLQ 0DFKLQHV LQ %pYLODUG LI WKH\ DUH IRU XVH RQ
6&+$8%/,1 PDFKLQHV RU RQ PDFKLQHV ZKLFK DUH DGDSWHG IRU WKH XVH RI 6&+$8%/,1 HTXLSPHQW� ,Q DOO
RWKHU�FDVHV�FRPSRQHQWV�VKRXOG�EH�RUGHUHG�IURP�WKH�PDFKLQH�PDQXIDFWXUHU�

([WHUQDO VWHS FROOHWV W\SH : DQG % ZLOO QRUPDOO\ EH XVHG QRQ�KDUGHQHG� &ROOHWV DUH KRZHYHU DYDLODEOH ZLWK
RWKHU�KHDW�WUHDW�WKHUPDO�FRQGLWLRQV�

଒੧ॆԗ澞ޣؠףצڔציֺ(

ͧࠤչতԆٗڬԆٗ؀ீڷۯ澞ऀࠤڐӣୂٷҿ߬չࠜѽٝ଒੧তԆٗͫͫ҈ݕڔڥމуՕљ⵬ףצڔצי
澞ͨ࣌ࣁ୏ͫબՀ੿Ј஼ङރङࠤ

બࡨ۞ͫ୓࠴ثঝ:ֺչ%ֺͫףצ஬҅ऀ▲Зଠऀङ୧ব׬澞୓࠴ثঝ)ֺͫףצП૸ӹঀ߄ீڷЗࣔ࠺ङ
ব੸৥澞צ

7KHVH VWHS FROOHWV DUH RQO\ DYDLODEOH LQ WKH UDQJH RI FROOHWV ZKLFK DUH PRVW ZLGHO\ XVHG� 7KH\ HQDEOH WKH
FODPSLQJ RI ODUJHU GLDPHWHUV RU SURILOHV SDUWV WKDW H[FHHG FDSDFLW\ RI VWDQGDUG FROOHWV� ,W VKRXOG EH QRWHG�
KRZHYHU� WKDW WKHVH FROOHWV DUH QRW VXLWDEOH IRU KROGLQJ EDU PDWHULDO� EXW FDQ RQO\ EH XVHG IRU KROGLQJ
UHODWLYHO\�VKRUW�SLHFHV�

([WHUQDO VWHS FROOHWV DUH DOVR DYDLODEOH DV EODQNV ZLWK ILQLVK PDFKLQHG VKDQN DQG FRQH� DQG SDUWLDOO\
VORWWHG� 7KH XVHU PXVW PDFKLQH WKH ERUH GLDPHWHU DQG ILQLVK PDFKLQH WKH VORWV �IRU QXPEHU RI VORWV SOHDVH
VHH�SKRWRV�RQ�QH[W�SDJHV��

3LQFHV�HQWRQQRLUV�pEDXFKpHV
ݪⴼעץړץט

([WHUQDO�VWHS�FROOHW�EODQNV

3DJH���஋

����

3OHDVH QRWH WKDW WR XVH WKLV W\SH RI FROOHW \RX PXVW XVH D FKXFN WKDW LV FDSDEOH IRU 7\SH : DQG % DQG IRU
FROOHW�W\SH�)�D�VSHFLDO�GHYLFH�IRU�WKH�VSLQGOH�QRVH�LV�UHTXLUHG��

:KHQ UHTXLUHG WKHVH FROOHWV DUH DYDLODEOH ZLWK PXOWLSOH SUH�PDFKLQHG VWHSV DV LOOXVWUDWHG RQ WKH IROORZLQJ
SDJHV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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18)  Articles en liquidation chez : - ࢎԥ࣒սߛਘ : - articles in liquidation from : Schaublin Machines SA, Bévilard
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� XQ�F{QH�G
H[SDQVLRQ

�

3DJH���஋

����

3LQFHV�pFKHOOHV�pEDXFKpHV���Ӄ剱עץړⴼݪ���,QWHUQDO�VWHS�FROOHW�EODQNV

%LHQ TXH OD SOXSDUW GHV SLQFHV VRLHQW GHVWLQpHV j VHUUHU GH OD PDWLqUH RX GHV SLqFHV SDU O
H[WpULHXU� LO \ D GH
QRPEUHX[ FDV R� LO HVW QpFHVVDLUH GH SRXYRLU VHUUHU GHV SLqFHV FRXUWHV� SDU H[HPSOH GHV URQGHOOHV� SDU
O
LQWpULHXU� &
HVW GDQV FH EXW TX
RQW pWp GpYHORSSpHV OHV SLQFHV pFKHOOHV� &RPPH OH VHUUDJH VH IDLW GH
O
LQWpULHXU YHUV O
H[WpULHXU� LO D pWp QpFHVVDLUH GH FRQVWUXLUH XQ GLVSRVLWLI GH VHUUDJH VSpFLDO� &H GLVSRVLWLI HVW
FRPSRVp�GH��

XQH WLJH HW XQ pFURX� TXL VRQW PRQWpV G
RULJLQH VXU OD SLQFH pFKHOOH �VDXI GDQV OH W\SH :��� R� FHV
DFFHVVRLUHV�QH�VRQW�SDV�QpFHVVDLUHV��

/H F{QH G
H[SDQVLRQ� TXL HVW XQ DFFHVVRLUH VWDQGDUG SRXU WRXUV 6&+$8%/,1� GRLW rWUH FRPPDQGp
VpSDUpPHQW�

/HV SLQFHV pFKHOOHV H[LVWHQW GDQV OHV W\SHV GH EDVH SRXU WRXUV 6&+$8%/,1 FRUUHVSRQGDQW DX[ SLQFHV
WLUpHV�:����:���HW�:����,O�Q
HQ�H[LVWH�SDV��SDU�FRQWUH��GDQV�OHV�W\SHV�SRXVVpV�)�

1RV SLQFHV pFKHOOHV SHXYHQW rWUH REWHQXHV pEDXFKpHV � F
HVW�j�GLUH DYHF OH FRUSV UHFWLILp HW XQH WrWH
F\OLQGULTXH��SUpIHQGXH��TXL�GRLW�rWUH�XVLQpH�VHORQ�OHV�EHVRLQV�

/HV SLQFHV pFKHOOHV QH VRQW SDV WUHPSDEOHV� (OOHV QH VRQW SDV SUpYXHV QRQ SOXV SRXU GHV WUDYDX[ GH
JUDQGH�SUpFLVLRQ�

(Q FH TXL FRQFHUQH OH VHUUDJH SDU O
LQWpULHXU� YHXLOOH] pJDOHPHQW FRQVXOWHU OHV FKDSLWUHV FRQVDFUpV DX[
WDVVHDX[�H[SDQVLEOHV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



� ઌӲङП૸ӹत

�

ҼՕ升剱ਯ૸ॾਭ澞߄બՀৰͫࠀઁܴצڬйӄث

� VSHFLDO�VSLQGOH�QRVH�FDS

�

଑य़ףצЉՕॆԗࣲהЌЉଠՠতإԆٗͧબՀ੿升剱૸ͨ澞

0RVW FROOHWV DUH XVHG WR FODPS EDUV RU FRPSRQHQWV RQ WKHLU RXWVLGH GLDPHWHUV� EXW LQ PDQ\ FDVHV LW LV
QHFHVVDU\ WR KROG D VKRUW FRPSRQHQW RU D ZDVKHU E\ WKH ERUH� 7KH LQWHUQDO VWHS FROOHWV KDYH EHHQ
GHYHORSHG�IRU�WKLV�SXUSRVH��7KH�FRPSOHWH�VWHS�FROOHW�DVVHPEO\�FRQVLVWV�RI��

GUDZ�EDFN�EROW�DQG�QXW��7KH�GUDZ�EDFN�EROW�DQG�QXW�LV�LQFOXGHG�LQ�WKH�VWHS�FROOHW�DVVHPEO\��H[FHSW�IRU�
W\SH�:���ZKHUH�WKH\�DUH�QRW�UHTXLUHG�

)RU�FODPSLQJ�LQ�LQQHU�GLDPHWHUV��\RX�VKRXOG�DOVR�FRQVXOW�WKH�VHFWLRQ�RQ�H[SDQGDEOH�DUERUV�

�������������िனўֻ۪֥澞ૻײܴͫצڬӑЈ஬ପଋӄەѸ֨߮пͫڬיனўङ۪މࠕܴצଠऀйףצङރךם
Одଇۨ଑▲ऩङͫ۩՛ूՇдӄ剱ףצڔ澞
ӄ剱ুףצڔўԕܬ͹�

եܞ夊ߺչ夊ٝͫ࠾ԕխ֨ুףצўИ澞ࡨ�Љ஬੽଑▲ুўףצ��:�

ԥࣞઌ૆澞ீڷП૸ӹतО߶ӕ஍ўͫѸ࠴�ͫٽ૱6FKDXEOLQ߄й۱ث

6FKDXEOLQ૱ځثٽङ:��ͫ:��ͫ:��ୃ࠴߄ঝֺङͫףצѸ)ֺףצஔי澞

۩՛ङӄ剱߄٫ףצڔত䭎߬澞ୂףףצО֤ڥߴЌ௄ͫࠤڐՕ݇߿੽ࡌ଒੧ӇԆٗ澞

7KH VSHFLDO VSLQGOH QRVH FDS LV VWDQGDUG HTXLSPHQW RQ DOO 6&+$8%/,1 ODWKHV� EXW PXVW EH VHSDUDWHO\
RUGHUHG�

7KH LQWHUQDO VWHS FROOHWV DUH VWRFNHG IRU DOO 6&+$8%/,1 ODWKHV WKDW XVH FROOHWV W\SH :��� :�� DQG :���
EXW�WKH\�DUH�QRW�PDQXIDFWXUHG�IRU�)�W\SH�FROOHWV�

2XU LQWHUQDO VWHS FROOHWV DUH DYDLODEOH ZLWK ILQLVK JURXQG VKDQNV� 7KH FROOHW KHDG LV F\OLQGULFDO DQG SUH�
VORWWHG�DQG�FDQ�EH�PDFKLQHG�LQ�DFFRUGDQFH�ZLWK�UHTXLUHPHQWV�

7KH LQWHUQDO VWHS FROOHWV FDQQRW EH KDUGHQHG DQG WKH\ DUH QRW VXLWDEOH IRU XVH LQ SUHFLVLRQ PDFKLQLQJ �VHH
DOVR�H[SDQGLQJ�DUERUV��

3LQFHV�pFKHOOHV�pEDXFKpHV���Ӄ剱עץړⴼݪ���,QWHUQDO�VWHS�FROOHW�EODQNV
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����

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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1 WLJH
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DUERU

2 pFURX
夊࠾

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ QXW
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EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ 3 ',1��������G FRQWUH�pFURX
୧ব夊࠾
ORFN�QXW

Q cône d'expansion
3) 升剱࣪

expansion ring
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%DVLF�LWHP

$UWLFOHV�j�FRPPDQGHU�FKH]��

$UWLFOH�GH�EDVH

3LQFHV�pFKHOOHV�pEDXFKpHV���Ӄ剱עץړⴼݪ���,QWHUQDO�VWHS�FROOHW�EODQNV
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2

6FKDXEOLQ�0DFKLQHV�6$��%pYLODUG
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$UWLFOH�WR�EH�RUGHUHG�IURP��

7\SH $UW� )LJ�3
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��������

� � � 70-25214
3)
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&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



2XU�FROOHW�DUERUV�DUH�PDGH�RI�VWHHO�WKDW�FDQ�EH�KDUGHQHG�

UHYHQLU�VHORQ�OHV�EHVRLQV ࢮ஬੽଒੧֛ۯऀ݇߿ 7HPSHULQJ�WR�XVHU
V�QHHG

EDLQ�FKDXG ��������& 䄖چ࢓ࢮ +RW�TXHQFKLQJ ��������&�����������&

3DJH����஋

��

7DVVHDX[�pEDXFKpV�PHXOpV
ॳ䭍ࠤે৾עץⴼ

*URXQG�FROOHW�DUERU�EODQNV�

ত䭎ףצਯ૸ࡃ⵬ީОऀٯ߂ङףצҥוङͫઁײࠀե৒஼۱ӧ澞

/D TXHXH GHV WDVVHDX[ pEDXFKpV FRUUHVSRQG H[DFWHPHQW DX[ SLQFHV FODVVLTXHV GX PrPH W\SH� DYHF
FRUSV HW F{QH UHFWLILpV DX[ PrPHV GLPHQVLRQV� 3DU FRQWUH� OD SDUWLH VLWXpH GHYDQW OH F{QH GH VHUUDJH HVW
EUXWH HW SURORQJpH� GH IDoRQ j SRXYRLU rWUH WHUPLQpH SDU O
XWLOLVDWHXU VHORQ VHV EHVRLQV� TX
LO V
DJLVVH GX
VHUUDJH�GH�SLqFHV�VSpFLDOHV�RX�G
DXWUHV�XWLOLVDWLRQV�

۩՛ত䭎ףצਯ૸ࡃ⵬ў୊ऀՕ䄖ߕୖࢮ澞

/HV WDVVHDX[ pEDXFKpV VRQW WHQXV HQ VWRFN GDQV OHV W\SHV OHV SOXV FRXUDQWV� VHORQ LQGLFDWLRQV GHV SDJHV
VXLYDQWHV�

'DQV FHUWDLQV FDV� LO HVW SUpIpUDEOH TXH OH FRUSV HW OH F{QH GH VHUUDJH QH VRLHQW TX
pEDXFKpV �ORUVTX
RQ
SUpYRLW GH WUHPSHU OHV WDVVHDX[ DSUqV XVLQDJH GH OD SDUWLH DYDQW�� 9HXLOOH] DORUV FRPPDQGHU GHV WDVVHDX[
pEDXFKpV�DYHF�FRUSV�HW�F{QH�QRQ�PHXOpV�

1RV�WDVVHDX[�pEDXFKpV�VRQW�HQ�DFLHU�WUHPSDEOH�

ত䭎ףצਯ૸ࡃ⵬ङୂفЊबգঝֺङ߶ӕףצङୂف؏Ҷ▲ਚͫЌ߬ୂՃ୮ѽୃ୊ऀबգتؾ଒੧ত䭎澞
Ѹףצ୮வङӹঀѹ৥ОঠԆٗЌ׍Ԇд୸چՃफͫڬљҎऀؘ݇߿ۯஎ஬੽ܴצङனў澝ٗӀঈ଒੧Ӈה
ࣲ澞

ஔ؂ڀфսͫי۩՛Օ݇߿஬ࣿࡌфҿѕфս澞߮пऀځИͫфս߬ୂչ୮ѽङتؾЉ஬੽ଇӱতԆٗتؾ
ͫՑ஬଒੧௄Ԇٗ澞࠴ঝەӑͫ֨ځЈԥࠟࢎޞપޢ଑▲ࢵ澞

7KH VKDIW RI WKH FROOHW DUERU EODQN LV H[DFWO\ WKH VDPH ILQLVKHG GLPHQVLRQ DV WKH VKDIW RI D VWDQGDUG FROOHW
RI WKH VDPH W\SH� EXW WKH QRVH RI WKH FROOHW� WKDW LV WKH SDUW IURP WKH FRQH IRUZDUG� LV HQODUJHG LQ OHQJWK DQG
GLDPHWHU� 7KLV HQDEOHV WKH XVHU WR PDFKLQH WKH FROOHW QRVH LQ DFFRUGDQFH ZLWK KLV UHTXLUHPHQWV WR KROG
FRPSRQHQWV��WRROV��RU�VSHFLDO�VKDSHV�

7KH�FROOHW�DUERU�EODQNV�DUH�VWRFNHG�IRU�WKH�PRVW�FRPPRQO\�XVHG�FROOHWV��DV�OLVWHG�RQ�WKH�IROORZLQJ�SDJHV�

,Q DGGLWLRQ WR WKH FROOHW DUERU EODQNV ZH VWRFN ZH DUH SUHSDUHG WR PDNH DQ\ RWKHU FROOHW DUERU EODQN WR
RUGHU� ,Q VRPH FDVHV LW LV SUHIHUDEOH WR KDYH WKH VKDQN DQG WKH FRQH RI WKH FROOHW DUERUV QRW WR ILQLVKHG
GLPHQVLRQV� EXW SUHPDFKLQHG RQO\� 7KH RUGHU VKRXOG� LQ VXFK D FDVH� FOHDUO\ VWDWH WKDW WKH FROOHW DUERUV DUH
UHTXLUHG�WR�EH�XQJURXQG�VKDQN�DQG�FRQH�

O
HDX ��������& ࢓ࡊ :DWHU ��������&���

7UDLWHPHQW�WKHUPLTXH खԖԿݤ +DUGHQLQJ�SURFHGXUH

7HPSpUDWXUH�GH�WUDLWHPHQW�
SRXU�WUHPSHU�j��

ॆԗ䄖چ࢓ࢮ +DUGHQLQJ�WHPSHUDWXUH�IRU�
TXHQFKLQJ�LQ��

��������&
O
KXLOH ��������& ࢓࡝ ��������&���2LO��������&

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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։؏ԯ࠲
:KLOH�VWRFNV�ODVW
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7DVVHDX[�H[SDQVLEOHV���升剱৾ે���([SDQGLQJ�DUERUV

/HV WDVVHDX[ H[SDQVLEOHV VRQW GHVWLQpV j VHUUHU GHV SLqFHV SDU O
LQWpULHXU� ,OV VH GLVWLQJXHQW GHV SLQFHV
pFKHOOHV SDU OHXU FRQVWUXFWLRQ JDUDQWLVVDQW XQH PHLOOHXUH FRQFHQWULFLWp HW SHUPHWWDQW OH VHUUDJH GH SLqFHV
SOXV ORQJXHV HW GH GLDPqWUH SOXV UpGXLW� &HV WDVVHDX[ RQW pWp GpYHORSSpV GDQV OHV W\SHV OHV SOXV FRXUDQWV
SRXU OHV PDFKLQHV 6&+$8%/,1 HW OHV PDFKLQHV VHPEODEOHV SHUPHWWDQW O
DGDSWDWLRQ GH WHOV DFFHVVRLUHV�
,OV�VRQW�OLYUDEOHV�GDQV�OHV�GHX[�H[pFXWLRQV�VXLYDQWHV��

WDVVHDX[ H[SDQVLEOHV PRQREORFV� F
HVW�j�GLUH GRQW OD TXHXH �TXL VH PRQWH GDQV OD EURFKH� HW OD SDUWLH
DYDQW �TXL VHUW DX VHUUDJH� IRUPHQW XQH VHXOH SLqFH� WUHPSpH HW UHFWLILpH� &HX[�FL VRQW SUpYXV SRXU OH
VHUUDJH�G
XQ�VHXO�GLDPqWUH��ELHQ�GpWHUPLQp��W\SHV�%�HW�:��HW�VRQW�OLYUpV�FRPSOHWV�HW�PRQWpV�

WDVVHDX[ j GRXLOOHV H[SDQVLEOHV� LQWHUFKDQJHDEOHV VXLYDQW OH GLDPqWUH j VHUUHU �W\SHV )� : HW %��
&RPSRVDQWV�j�GpWHUPLQHU�VHORQ�OHV�EHVRLQV�HW�j�FRPPDQGHU�VpSDUpPHQW�

/HV GRXLOOHV H[SDQVLEOHV VRQW HQ DFLHU WUHPSDEOH� HW OLYUpHV pEDXFKpHV� VXLYDQW OHV LQGLFDWLRQV GHV SDJHV
VXLYDQWHV �VXU GHPDQGH� HOOHV SHXYHQW rWUH IRXUQLHV WUHPSpHV HW UHFWLILpHV j OD PHVXUH GpVLUpH�� /HXU
DYDQWDJH UpVLGH GDQV OH IDLW TX
HOOHV SHUPHWWHQW OH VHUUDJH GH GLDPqWUHV SOXV JUDQGV TXH O
H[pFXWLRQ
PRQREORF�

/HV GRXLOOHV H[SDQVLEOHV pEDXFKpHV SHXYHQW rWUH XWLOLVpHV SOXVLHXUV IRLV GH VXLWH SRXU GHV GLDPqWUHV GH
VHUUDJH�GLIIpUHQWV��HQ�WRXUQDQW�RX�UHFWLILDQW�VXFFHVVLYHPHQW�G
DXWUHV�GLDPqWUHV�RX�JUDGLQV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



D�

E�

D�

E� ([SDQGLQJ DUERUV ZLWK LQWHUFKDQJHDEOH VOHHYHV DFFRUGLQJ WR WKH GLDPHWHU WR FODPS � W\SHV )� : DQG
%����&RPSRQHQWV�DUH�GHWHUPLQHG�E\�WKH�XVHUV�QHHGV�DQG�DUH�RUGHUHG�VHSDUDWHO\�

7KH H[SDQGDEOH VOHHYHV DUH SUHPDFKLQHG� QRQ�KDUGHQHG� DV VKRZQ RQ WKH IROORZLQJ SDJHV �SHU \RXU
UHTXHVW� WKH\ FDQ DOVR EH VXSSOLHG KDUGHQHG DQG ILQLVKHG WR VL]H�� 7KH DGYDQWDJH KHUH LV WKDW WKH
FODPSLQJ�IRUFH�LV�RQ�WKH�HQWLUH�OHQJWK�RI�WKH�VOHHYH�

7KH H[SDQGDEOH VOHHYHV FDQ EH XVHG IRU PXOWLSOH GLDPHWHUV DQG FDQ EH UH�PDFKLQHG WR VXFFHVVLYH
GLDPHWHUV�RU�VKDSHV�

0RQREORF H[SDQGLQJ DUERUV DUH GHVLJQHG IRU WKH IL[LQJ RI RQH JLYHQ GLDPHWHU� 7KH VKDQN DQG WKH
H[SDQGLQJ SDUW DUH PDQXIDFWXUHG RI RQH KDUGHQHG DQG JURXQG SDUW� 7KRVH : DQG % W\SHV H[SDQGLQJ
DUERUV�DUH�VKLSSHG�DV�DQ�DVVHPEO\��

ঊ升剱ਯ૸ͧ)ֺͫ:ֺչ%ֺͨ澞׬Օл݅ऀ҅ڬफܴצ݇߿
ুўंऀۯ஬ࡌӐؔͫԥࣞઌ૆澞

Օ升剱׬ঊՕପଋӇԆ۪ܴٗ৒ত䭎ݷߛՊӄऀͫࣙڥ۪ڬйךܴצय़Љգफڬङனў澞

7KH H[SDQGLQJ DUERUV DUH LQWHQGHG IRU DSSOLFDWLRQV ZLWK LQWHUQDO FODPSLQJ� ([SDQGLQJ DUERUV GLIIHU IURP
H[WHUQDO VWHS FROOHWV LQ WKDW WKHLU GHVLJQ SURYLGHV LPSURYHG FRQFHQWULFLW\ DQG FDQ DOVR EH XVHG WR KROG
ORQJHU FRPSRQHQWV DQG ZLWK VPDOOHU GLDPHWHUV� 7KHVH FROOHWV ZHUH GHYHORSHG IRU PRVW FRPPRQ W\SHV RI
6&+$8%/,1 PDFKLQHV� RU PDFKLQHV DGDSWHG IRU XVH 6&+$8%/,1 H[SDQGLQJ DUERUV� 7KH H[SDQGLQJ
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� FRUSV��SDUWLH�DUULqUH��WHUPLQp
� WrWH��SDUWLH�DYDQW��WHQGUH��VXVFHSWLEOH�G
rWUH�WHUPLQpH�HQ�SODFH�j�YRORQWp�

7KH DUERUV DUH H[SDQGHG IURP WKH IURQW ZLWK D KH[ ZUHQFK �DOOHQ NH\�� WKHUHIRUH WKH\ FDQQRW EH XVHG IRU
FODPSLQJ�SLHFHV�ZLWKRXW�D�FHQWUDO�ERUH�GLDPHWHU�

7KHVH H[SDQGLQJ DUERUV FDQ EH XVHG IRU VPDOO UHSDLU RU WRROLQJ VKRSV ZKHQ LW LV QRW FRVW HIILFLHQW WR XVH D
FRPSOHWH H[SDQGLQJ DUERU DV GHWDLOHG RQ WKH IROORZLQJ SDJHV� 7KH\ FDQ DOVR EH XVHG UHSHDWHGO\ E\
PDFKLQLQJ�WR�QHZ�GLPHQVLRQV�DV�UHTXLUHG�

ਯ૸ީପଋҹઅ۴ͧ܄ӄҹઅ۴ͨ܄ђӹୂ剱ऀࡣޗ࠴֜ͫڐй߄࡚ܴצИ؀ڶङனў澞

/HV WDVVHDX[ H[SDQVLEOHV GH GpSDQQDJH VRQW UHFRPPDQGpV GDQV OHV DWHOLHUV GH UpSDUDWLRQ RX G
RXWLOODJH
GH WRXWH VRUWH� ORUVTX
LO Q
\ D TXH TXHOTXHV SLqFHV j VHUUHU� HW TXH O
DFKDW G
XQ WDVVHDX H[SDQVLEOH FRPSOHW
QH�VH�MXVWLILH�SDV�

/
H[SDQVLRQ GHV WDVVHDX[ GH GpSDQQDJH VH IDLW SDU GHYDQW� DX PR\HQ G
XQH FOp PkOH SRXU VL[�SDQV
LQWpULHXUV��,OV�QH�SHXYHQW�SDU�FRQVpTXHQW�SDV�rWUH�XWLOLVpV�SRXU�VHUUHU�GHV�SLqFHV�VDQV�WURX�FHQWUDO�

&HV WDVVHDX[ SHXYHQW rWUH XWLOLVpV SOXVLHXUV IRLV� HQ WRXUQDQW DX IXU HW j PHVXUH GHV EHVRLQV G
DXWUHV
GLDPqWUHV�RX�JUDGLQV�TXH�FHX[�XWLOLVpV�DXSDUDYDQW�

଑п升剱ਯ૸Օऀйֺش৓ғ۪ٗ੸૱୿澞ऀ҅ߧײ▲З؏ޅङ升剱ਯ૸ЉঅՠۨݼߎञͫબՀ੿Јކ澞
ЭՕ݇߿஬੽ପଋࠑߑԆٗਙऀ҅ז୍ߛتؾޏ澞

升剱ਯ૸ङઁࠀԕխДঝͫ▲ঝЊ:��澝:��չ:��߬ѽबգͫՐ▲ঝ߬فղٵ٫வङ֤ͫڥߴљҎرҿ
�Ԫद۪੘ଡ଼И澞ࣈ�澝ףצ֨ؔ֡

7KHVH DUH ORZHU FRVW H[SDQGLQJ DUERUV� VLPLODU WR HPHUJHQF\ FROOHWV� 7KH VKDIW LV KDUGHQHG DQG JURXQG�
EXW�WKH�KHDG�LV�VRIW�IRU�ILQLVK�PDFKLQLQJ�LQ�SRVLWLRQ�RQ�WKH�ODWKH�ZKHUH�WKH�H[SDQGLQJ�DUERU�LV�WR�EH�XVHG�

7KH H[SDQGLQJ DUERUV DUH DYDLODEOH ZLWK VKDIWV :��� :�� DQG :��� RU SODLQ F\OLQGULFDO ZLWK RQH IODW VR
WKDW�WKH\�FDQ�EH�KHOG�LQ�FROOHWV����MDZ�FKXFNV�RU�YLFHV�

଑пؔџૻѺङ升剱ਯ૸ͫঝѷйףצۄځ澞ҿૻୂף૷ͫљҎ֨҅ऀӹՕ֨૱ٽЇ଒੧তԆٗ澞

&HV WDVVHDX[ H[SDQVLEOHV GH GpSDQQDJH H[LVWHQW G
XQH SDUW� DYHF FRUSV W\SH :��� :�� HW :��� HW
G
DXWUH�SDUW�DYHF�XQH�TXHXH�F\OLQGULTXH�PXQLH�G
XQ�SODW��SRXU�IL[DWLRQ�GDQV�SLQFH��PDQGULQ��pWDX��HWF��

3DJH���஋

��

7DVVHDX[�H[SDQVLEOHV�GH�GpSDQQDJH
㓪升剱৾ેڀ

(PHUJHQF\�H[SDQGLQJ�DUERUV

&H�VRQW�GHV�WDVVHDX[�H[SDQVLEOHV�GH�FR�W�UpGXLW�SRXU�OH�VHUUDJH�SDU�O
LQWpULHXU��GpYHORSSpV�VHORQ�OH�PrPH�
SULQFLSH�TXH�OD�SLQFH�GH�GpSDQQDJH��

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ 0 YLV
९Ѽ؀�� ਜ਼કݿԔլ஍ 夊В

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ VFUHZ

�� ���

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ 0 YLV
९Ѽ؀�� ਜ਼કݿԔլ஍ 夊В

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ VFUHZ
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��0����������7X\DX�VLOLFRQ�¡�� 䪳৖ॡ�¡�� 6LOLFRQ�WXEH�¡��
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��0����������7X\DX�VLOLFRQ�¡�� 䪳৖ॡ�¡�� 6LOLFRQ�WXEH�¡��

��������PD[�

3RXU OHV SLQFHV VXLYDQWHV� OHV
REWXUDWHXUV IRQW SDUWLH GH OD
OLYUDLVRQ� 6HORQ OD SODJH GH
GLDPqWUH GH VHUUDJH� HOOHV
SHXYHQW rWUH FRPPDQGpHV
FRPPH�SLqFH�GH�UHFKDQJH�

ўީدإਇࠨͫףצйљЈث
О߶ӕ୆৥澞
Օљઌ૆؉ћͫڬफܴצ݇߿
ҁО݅߁ў澞

)RU WKH IROORZLQJ FROOHWV� WKH
UXEEHU VHDOV DUH SDUW RI WKH
GHOLYHU\� 'HSHQGLQJ RQ WKH
GLDPHWHU RI WKH FODPS� WKH\
FDQ EH RUGHUHG DV D
UHSODFHPHQW�
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6HORQ OH SHUoDJH DUULqUH '��
OHV EXWpHV GH SURIRQGHXU
SHXYHQW rWUH FKRLVLHV DXVVL
SRXU G
DXWUHV W\SHV GH
SLQFHV�
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$FFRUGLQJ WR WKH DFWXDO '�
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&Op�GH�PRQWDJH�SRXU�YLVVHU�OD�SLQFH�VXU�OD�FOp�GH�VHUUDJH�GH�OD�PDFKLQH
Їߔܞ㝲বӱףצر۴ङҁऀީ܄੸؍ףצ%�:
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(PERXW�ILOHWp�SRXU�VHUUHU�OHV�SLQFHV�WLUpHV�

/
XWLOLVDWLRQ�GH�FHV�HPERXWV�pYLWH�O
XVLQDJH�GX�ILOHW�HQ�GHQWV�GH�VFLH�GX�F{Wp�GH�OD�SLQFH�

夊়ଠ୆֘ଠऀйܞবףצڔ澞

҅ऀ଑пଠ୆֘ޗͫޞ஬֨ףצЇԆٗҞڥࠐ夊়澞

7KUHDGHG�DGDSWRU�WR�FODPS�SXOO�W\SH�FROOHWV�

:KHQ�XVLQJ�WKHVH�DGDSWHUV�WKHUH�LV�QR�QHHG�WR�PDFKLQH�WKH�EXWWUHVV�WKUHDG�RQ�WKH�FROOHW�VLGH�
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$YHF FHV GRXLOOHV YRXV SRXUUH] VHUUHU OHV SLQFHV GX W\SH : HW % �VHORQ DUWLFOH� VXU YRWUH PDFKLQH� 'H
SOXV� VL YRXV XWLOLVH] O
H[pFXWLRQ DYHF XQ QH] 6&+$8%/,1 �DYHF ILOHW H[WpULHXU GH PrPH GLPHQVLRQV TXH
OHV EURFKHV VWDQGDUGV GHV WRXUV 6&+$8%/,1 ����� YRXV DXUH] OD SRVVLELOLWp G
XWLOLVHU DXVVL OHV
DFFHVVRLUHV HW G
DGDSWHU OHV SLQFHV HQWRQQRLUV DLQVL TXH OHV WDVVHDX[ H[SDQVLEOHV SUpYXV SRXU OH WRXU
6&+$8%/,1�����

7KH UHGXFWLRQ VOHHYHV DUH PHDQW WR DGDSW WKH PRVW FRPPRQ FROOHWV RQ DQ\ W\SH RI PDFKLQH ZLWK D 0RUVH
WRRO KROGLQJ GHYLFH� 7KHVH VOHHYHV ZLOO HQDEOH \RX WR XVH FROOHW W\SHV : RU % �GHSHQGLQJ RQ WKH VOHHYH
W\SH� RQ \RXU PDFKLQH� ,Q DGGLWLRQ� LI \RX XVH WKH YHUVLRQ ZLWK D 6&+$8%/,1 QRVH �ZLWK H[WHUQDO WKUHDG
GLPHQVLRQDOO\ LGHQWLFDO WR WKH VWDQGDUG 6&+$8%/,1 ODWKH VSLQGOHV�� \RX ZLOO EH DEOH WR XVH WKH
DFFHVVRULHV DV ZHOO� DQG DGDSW WKH LQWHUQDO VWHSSHG FROOHWV DQG H[SDQGLQJ DUERUV SURGXFHG IRU WKH
6&+$8%/,1�����ODWKH�

Morse
਎ࠧଽߍ

3DJH���஋

����

3RUWH�SLQFHV�SRXU�SLQFHV�WLUpHV
ߍעץࣩעץړॻۿ

&ROOHW�FKXFNV�IRU�SXOO�W\SH�FROOHWV

/HV GRXLOOHV GH UpGXFWLRQ VRQW GHVWLQpHV j SRXYRLU DGDSWHU OHV SLQFHV OHV SOXV FRXUDQWHV VXU Q
LPSRUWH
TXHOOH�PDFKLQH�TXL�D�XQH�SULVH�G
RXWLO�VWDQGDUG�GX�W\SH�0RUVH�

଑य़׬ঊଠऀйٽߑЇ߄ਿࡆ୮چङѠѾঝֺ֘ߑ澞؉ਈ֘ߑ֨לЇ୆ՠ҅ऀ:ֺ۪%ֺͧףצՈӐй׬ঊ
ঝֺͨ澞ߧײͫי࠴҂҅ऀङީ6FKDXEOLQӹঀङיͧتؾ夊়تؾչ6FKDXEOLQ૱ٽП૸تؾबգͨͫۓ
Օљ֨6FKDXEOLQ����૱ٽЇ҅ऀ଑п஍ўͫଠ୆֘ͫӄՖஉףצչ升剱ףצ澞

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



3HUPHW�O
HPSORL�GHV�SLQFHV�HQWRQQRLUV��SLQFHV�pFKHOOHV�HW�WDVVHDX[�H[SDQVLEOHV
Օљ҅ऀיՖஉͫףצӄՖஉףצչ升剱ףצ澞
$OORZV�WR�XVH�H[WHUQDO�VWHS�FROOHWV��LQWHUQDO�VWHS�FROOHWV�DQG�H[SDQGLQJ�DUERUV

1 DQQHDX
Ԫ࣪

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ ULQJ
९Ѽ؀�� ਜ਼કݿԔլ஍

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ 2 pFURX�G
H[WUDFWLRQ
ୋݹ夊࠾
UHOHDVLQJ�QXW

��� 6XU�GHPDQGH
ܷ஬ेઍ
2Q�UHTXHVW

Morse
਎ࠧଽߍ

3DJH���஋

����

3RUWH�SLQFHV�SRXU�SLQFHV�WLUpHV��QH]�6&+$8%/,1
Ӹॏټ޲6FKDXEOLQͧߍעץࣩעץړॻۿ

&ROOHW�FKXFNV�IRU�SXOO�W\SH�FROOHWV��6&+$8%/,1�QRVH

7\SH $UW� '� '� '� '� /� /� 1 2
�� ��� �� ��������� 0������0.���:�� ������� �� ����� 0����[�

���

�� ��� ���� ��������� 0������0.���:�� ������� �� ����� 0����[�
���

�� ��� ���� ��������� 0������0.���:�� ������� �� �� 0����[�
���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



1 DQQHDX
Ԫ࣪
ULQJ

2 pFURX�G
H[WUDFWLRQ
ୋݹ夊࠾

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ UHOHDVLQJ�QXW
९Ѽ؀�� ਜ਼કݿԔլ஍

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ 3 pFURX�GH�UpGXFWLRQ
࠾ѹ夊ז
UHGXFWLRQ�QXW

4 HQWUHWRLVH
୿ஜ࣪
VSDFLQJ�ULQJV

��� 1RQ�DSSOLFDEOH�SRXU��
Љଠऀй�
1RQ�DSSOLFDEOH�IRU���

Morse
਎ࠧଽߍ

3DJH���஋

����

7\SH $UW� '� '� * /� /� 1 2 3 4

3RUWH�SLQFHV�SRXU�SLQFHV�WLUpHV
ߍעץࣩעץړॻۿ

&ROOHW�FKXFNV�IRU�SXOO�W\SH�FROOHWV

�

0.���:�� ������� �� �� � �� �� � ������� � �
���

�� �� ��������� ������� �0.���:�� ������� �� �� �

�

0.���:�� ��������� �� �� ¡���� �� �� ��������� ��������� ��������� �
[�����

�� �� ��������� ��������� �0.���%�� ��������� �� �� �

���������
[�����

�������	��������

�� �� ��������� ��������� ���������0.���:�� ��������� �� �� ¡����

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



����-XVTX
j�pSXLVHPHQW�GX�VWRFN���։؏ԯ࠲���:KLOH�VWRFNV�ODVW

$ FRPSOHWH UDQJH RI FROOHW FKXFNV FDQ EH IRXQG LQ WKH IROORZLQJ SDJHV� :LWK WKH FRUUHVSRQGLQJ DGDSWHU
GLPHQVLRQV� PDQ\ VSLQGOHV ZLWK DQ DXWRPDWLF RU D PDQXDO FODPSLQJ V\VWHP FDQ EH HTXLSSHG IRU WKH PRVW
SRSXODU�SXOO�W\SH�FROOHW�VL]HV�
$OO�DGDSWDWLRQ�GLPHQVLRQV�DUH�DYDLODEOH�RQ�UHTXHVW�

SSA-CYL70
3DJH���஋

��

3RUWH�SLQFHV�SRXU�DII�WHXVHV�:DOWHU�+HOLWURQLF�3RZHU�HW�0LQL�3RZHU
:DOWHU�+HOLWURQLF�3RZHU�ո�0LQL�3RZHUچעץټ޲�

&ROOHW�FKXFNV�IRU�JULQGLQJ�PDFKLQHV�:DOWHU�+HOLWURQLF�3RZHU�DQG�0LQL�3RZHU

9RXV WURXYHUH] GDQV OHV SDJHV VXLYDQWHV XQH JDPPH GH SRUWH�SLQFHV SOXV FRPSOqWH� $YHF OHV DGDSWDWLRQV
QpFHVVDLUHV� RQ SHXW pTXLSHU OHV EURFKHV PXQLHV G
XQ V\VWqPH GH VHUUDJH DXWRPDWLTXH RX PDQXHO DYHF OHV
SLQFHV�WLUpHV�OHV�SOXV�FRXUDQWHV��
7RXWHV�OHV�GLPHQVLRQV�G
DGDSWDWLRQV�VRQW�GLVSRQLEOHV�VXU�GHPDQGH�

சեә஼ࠀઁ҈ݕ௷ҶङڇףצфսҒێ澞୆ՠ૴ݎदͫՕؘ࣫֨߄ਘԈܞব۪ю۴ԈܞবԅਈङП૸Ї҅
澞ףצڔܞङեऀٯऀ
બ৻঩۩ћՈݎڱՍتؾ澞

/�ֹՙ چעץ עץ֖ض
7\SH &ROOHW�FKXFNV 1RVH���FROOHW

7\SH 3RUWH�SLQFHV
'� 6:

3LQFH�j�EHF
'�

����
��

%����� ������� �� �� ������� ����«�����

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7KLV JURXS RI SURGXFWV FRQWDLQV FROOHW FKXFNV IRU WKH PDLQ VSLQGOH RI DOPRVW WKH FRPSOHWH UDQJH RI JULQGLQJ
PDFKLQHV�
,Q DGGLWLRQ� WKHVH FROOHW FKXFNV FDQ EH XVHG LQ PDQ\ RWKHU DSSOLFDWLRQV� :LWK WKH FRUUHVSRQGLQJ DGDSWHU
GLPHQVLRQV� PDQ\ VSLQGOHV ZLWK DQ DXWRPDWLF RU D PDQXDO FODPSLQJ V\VWHP FDQ EH HTXLSSHG IRU WKH PRVW
SRSXODU�SXOO�W\SH�FROOHW�VL]HV�
$OO�DGDSWDWLRQ�GLPHQVLRQV�DUH�DYDLODEOH�RQ�UHTXHVW�

3RUWH�SLQFHV�SRXU�SLQFHV�WLUpHV
چעץࣩעץړॻۿ

&ROOHW�FKXFNV�IRU�SXOO�W\SH�FROOHWV

3DJH���஋

��

'DQV FHWWH FDWpJRULH VH WURXYHQW OHV SRUWH�SLQFHV TXL VH PRQWHQW VXU OHV EURFKHV SULQFLSDOHV GH TXDVLPHQW
WRXWHV�OHV�DII�WHXVHV�GX�PDUFKp�
'H SOXV� FH JURXSH GH SURGXLWV SHXW rWUH XWLOLVp GDQV EHDXFRXS G
DXWUHV DSSOLFDWLRQV� $YHF OHV DGDSWDWLRQV
QpFHVVDLUHV� RQ SHXW pTXLSHU OHV EURFKHV PXQLHV G
XQ V\VWqPH GH VHUUDJH DXWRPDWLTXH RX PDQXHO DYHF OHV
SLQFHV�WLUpHV�OHV�SOXV�FRXUDQWHV��
7RXWHV�OHV�GLPHQVLRQV�G
DGDSWDWLRQV�VRQW�GLVSRQLEOHV�VXU�GHPDQGH�

଑ঝфսङڇףצՕљऀ֨әЧ۱߄䭎ٽЇ澞
বܞব঩৏ङП૸ୃՕљ҅ऀצ٫ਘԈ۪۴ԈךঅՠͫકتؾՍݎ澞Ց੽ऀځךҿѕક߄ঝфսଐ࠴ͫי࠴
澞ףצڔ
Օ݇߿੽ࡌઌӲ۱تؾ߄ङ૴ݎद澞

E�t

(XURSHDQ�DQG�2WKHU�:RUOG�⅗⍢᳘ަԆഭᇦ

3DWHQWV�3HQGLQJ�у࡙⭣䈧

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7\SH��:����:����:����%����%�����

'LPHQVLRQV�G
DGDSWDWLRQ�REWHQDEOHV�VXU�GHPDQGH
Օݎޅ؏҈ݕՍتؾ
$GDSWLQJ�GLPHQVLRQV�RQ�UHTXHVW

$XWUHV�GLPHQVLRQV�VXU�GHPDQGH���Ҿєܘةؽ୻गੜ���2WKHU�GLPHQVLRQV�RQ�UHTXHVW

������� ����«����� ����
%����� 5HPSODFH����������1H�FRQWLHQW�SOXV�OD�FOp�GH�VHUUDJH��j�FRPPDQGHU�VpSDUpPHQW��SDJH������

іޢ��������澞ЈӆԔլ޵ۿ��୻஛טਜ਼ક��ੵ੎����஋�
5HSODFHV����������1R�ORQJHU�FRQWDLQV�WKH�GUDZEDU��WR�EH�RUGHUHG�VHSDUDWHO\��SDJH������

3OXVLHXUV SLqFHV G
DGDSWDWLRQ VRQW GLVSRQLEOHV SRXU GLYHUV W\SHV GH PDFKLQHV� &HUWDLQV IDEULFDQWV GH PDFKLQHV
RIIUHQW�GHV�SLqFHV�G
DGDSWDWLRQ�SRXU�OHXU�JDPPH�GH�PDFKLQHV��9HXLOOH]�FRQVXOWHU�OHV�SDJHV������HW������

଑әय़૴ݎदՕљऀй՟य़ঝֺङ䭎ٽ澞▲п䭎ٽӲଭ֌ѫਘٜ҈ݕ૴ݎद澞
બՀ੿����஼չ����஼澞

6HYHUDO DGDSWDWLRQ SDUWV DUH DYDLODEOH IRU YDULRXV W\SHV RI PDFKLQHV� 6RPH PDFKLQH PDQXIDFWXUHUV RIIHU DGDSWDWLRQ
SDUWV�IRU�WKHLU�UDQJH�RI�PDFKLQHV��3OHDVH�VHH�WKH�SDJHV������DQG������

66$�&</�� ������� �� �� ��� ��
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%��
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:�� ������ �����«����� ������� �����«�����

66$�&</�� ������� �� �� ��� �� ���� ����«����� ��

�������� ����«����� ��
:�� ������ �����«����� �������� �����«�����

66$�&</�� ������� �� �� ��� �� ���� ����«����� ��

�������� ����«����� ��
:��

66$�&</�� ������� �� �� ��� �� ���� ����«����� ��

�������� ����«����� ��
:�� ������ �����«����� �������� �����«�����

66$�&</�� ������� �� �� �� �� ���� ����«����� ��

�������� ����«����� ��
:��

66$�&</�� ������� �� �� �� �� ���� ����«����� ��

3DJH���஋

����

3RUWH�SLQFHV�6&6��SRXU�SLQFHV�WLUpHV�
դ6&�6چעץࣩעץړۿ

&ROOHW�FKXFNV�6&6��IRU�SXOO�W\SH�FROOHWV�

7\SH 3RUWH�SLQFHV
'� '� '� /�

3LQFH
'� /�

3LQFH�j�EHF
'� /�ֹՙ چעץ עץ עץ֖ض

7\SH &ROOHW�FKXFNV &ROOHW 1RVH���FROOHW

E�t

(XURSHDQ�DQG�2WKHU�:RUOG�⅗⍢᳘ަԆഭᇦ

3DWHQWV�3HQGLQJ�у࡙⭣䈧

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7\SH��:����:����:����%����%�����

&RPSRVDQWV
ুў
&RPSRQHQWV

2 FOp�86%
86%�द
86%�NH\

5 ,62����� YLV
夊В
VFUHZ

7 URQGHOOH�pODVWLTXH
ֻ֥ۅڟ
HODVWLF�ZDVKHU

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ < FOp�GH�PRQWDJH
९Ѽ؀�� ਜ਼કݿԔլ஍ ۴܄੸؍ףצ

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ 6HW�XS�NH\

/H SRUWH�SLQFHV QH FRQWLHQW SDV OHV SLqFHV G
DGDSWDWLRQ WHOOHV TXH OD FOp GH VHUUDJH HW O
DGDSWDWHXU� (OOHV VRQW j
FRPPDQGHU�VpSDUpPHQW�FDU�HOOHV�VRQW�VSpFLILTXHV�j�OD�PDFKLQH��9HXLOOH]�FRQVXOWHU�OHV�SDJHV������HW������

଑ЗфսЉԕխߔܞչ૴ݎद澞࠿Зଠ୆֘ୃ୆ࣔؔս࣎ङٽߑ澞બՀ੿আ����஼չআ����஼澞

7KH FROOHW FKXFNV GR QRW LQFOXGH WKH DFFHVVRULHV DV GUDZEDU DQG DGDSWHU� (DFK DGDSWHU LV VSHFLILF WR WKH PDFKLQH
DQG�VKRXOG�EH�RUGHUHG�VHSDUDWHO\���3OHDVH�VHH�WKH�SDJHV������DQG������
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3DJH���
7\SH 3RUWH�SLQFHV

2 5 7 <ֹՙ چעץ
7\SH &ROOHW�FKXFNV

3RUWH�SLQFHV�6&6��SRXU�SLQFHV�WLUpHV�
դ6&�6چעץࣩעץړۿ

&ROOHW�FKXFNV�6&6��IRU�SXOO�W\SH�FROOHWV�

3DJH���஋

����

E�t

(XURSHDQ�DQG�2WKHU�:RUOG�⅗⍢᳘ަԆഭᇦ

3DWHQWV�3HQGLQJ�у࡙⭣䈧

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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����������������������������������

/H�V\VWqPH�656�HVW�SRO\YDOHQW�HW�LO�H[LVWH�GHV�SRVVLELOLWpV�G
DGDSWDWLRQ�VXU�G
DXWUHV�PDFKLQHV�
9HXLOOH]�QRXV�FRQVXOWHU�SRXU�SOXV�G
LQIRUPDWLRQV�

656঩৏Ӏ߄કךԅਈͫପଋ૴ݎद҅656঩৏ਈଠऀйךय़ঝֺٽߑ澞
બЊ۩՛৻঩澞ͫێҒך޾஬ײ

7KH�656�V\VWHP�KDV�PDQ\�IXQFWLRQV�DQG�WKHUH�DUH�SRVVLELOLWLHV�WR�DGDSW�LW�WR�RWKHU�PDFKLQHV�
3OHDVH�DVN�XV�IRU�IXUWKHU�LQIRUPDWLRQ�

3DJH���஋

����

656�6\VWqPH�GH�5pJODJH�6FKDXEOLQ�GH�OD�FRQFHQWULFLWp
6FKDXEOLQસԇઁݦॸঞ�656

656�6FKDXEOLQ�5XQRXW�$GMXVWPHQW�6\VWHP

$YHF QRWUH V\VWqPH 656� YRXV DUULYHUH] IDFLOHPHQW j DXJPHQWHU OD SHUIRUPDQFH GHV SLQFHV 6&+$8%/,1
HQ DPpOLRUDQW HQFRUH OH EDWWHPHQW HW HQ pOLPLQDQW OHV GHUQLHUV PLFURPqWUHV JrQDQWV� /D FRQFHSWLRQ GX
V\VWqPH SHUPHW G¶DMXVWHU O¶H[FHQWULFLWp HW O¶HUUHXU DQJXODLUH VDQV FRPSOLFDWLRQ DYHF VHXOHPHQW XQ
FRPSDUDWHXU�

҅ऀ989঩৏ؚͫۯՕљପଋӗص૩Ԉݕߛ௤9ING[HROTףצङতچ澞଑З঩৏ङગઋ҅Ҟچڶչઅچનٛङ
લޅЉӇͫߒזՑ஬҅ऀ▲ЗԞӣ੮澞

:LWK RXU 656 V\VWHP� \RX FDQ HDVLO\ LPSURYH WKH SUHFLVLRQ RI WKH 6&+$8%/,1 FROOHWV E\ UHGXFLQJ WKH
UXQRXW� 7KH GHVLJQ RI WKH V\VWHP DOORZV WKH DGMXVWPHQW RI HFFHQWULFLW\ DQG DQJXODU HUURU ZLWKRXW FRPSOLFDWLRQ
DQG�ZLWK�RQO\�RQH�LQGLFDWRU�

3DWHQWHG�ЊӮуռ

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



����������������������������������
3DJH���஋

����

656�6\VWqPH�GH�5pJODJH�6FKDXEOLQ�GH�OD�FRQFHQWULFLWp
6FKDXEOLQસԇઁݦॸঞ�656

656�6FKDXEOLQ�5XQRXW�$GMXVWPHQW�6\VWHP

^Z^�ĠůŝŵŝŶĞ�ůΖĞƌƌĞƵƌ�ĂŶŐƵůĂŝƌĞ�Ğƚ�ĐĞŶƚƌĞ�ůΖĞƌƌĞƵƌ�ĚĞ�ƌĠƉĠƚŝƚŝŽŶ
^Z^ୣࡤ�г੔څ੷ٚͧ҄ଜו੷ٚ୳З֧Зڵ

^Z^�ĞůŝŵŝŶĂƚĞƐ�ƚŚĞ�ĂŶŐƵůĂƌ�ĞƌƌŽƌ�ĂŶĚ�ĐĞŶƚĞƌƐ�ƚŚĞ�ƌĞƉĞĂƚĂďŝůŝƚǇ�ĞƌƌŽƌ

ZĠŐůĂŐĞ�ĂǀĞĐ
֯⭘^Z^䘋㹼䈳ᮤ
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3DJH���஋
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3LqFHV�G
DGDSWDWLRQ�656�HW�6&6�SRXU�:DOWHU�+HOLWURQLF�0LQL�$XWRPDWLRQ
କ՟�656���6&6�ӡ࣐ͧߍи�:DOWHU�+HOLWURQLF�0LQL�$XWRPDWLRQֹࣩ޲�դړۿॸঞ

656�DQG�6&6�DGDSWHU�SDUWV�IRU�:DOWHU�+HOLWURQLF�0LQL�$XWRPDWLRQ

&DV�G
HPSORL�VHORQ�SDJHV������HW�����
ҿѼ࣐ڀ੻Կ୒�����஋�Ղ������஋��

$SSOLFDWLRQ�DFFRUGLQJ�WR�SDJHV������DQG�����

(PSORL�DYHF $GDSWDWHXU

5 '�
କ՟࣐ڀ ࣶܯૃ
8VH�ZLWK $GDSWHU

$UW� $UW�

66$�&</���:�� ��[�
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������������������ �������� ���������� ¡����[����������������

E�t

(XURSHDQ�DQG�2WKHU�:RUOG�⅗⍢᳘ަԆഭᇦ

3DWHQWV�3HQGLQJ�у࡙⭣䈧

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



9 WLUDQW
୔ܞ
UHWHQWLRQ�NQRE
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EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ )OH[LEOH�GLVF

3DJH���஋

��

&Op�GH�VHUUDJH�656�HW�6&6�VHORQ�QRUPH�',1����������,62���
',1��޵ۿ�62����656���6&6,��������

656�DQG�6&6�GUDZEDU�DFFRUGLQJ�WR�VWDQGDUG�',1����������,62���

(PSORL�DYHF &Op�GH�VHUUDJH

/� '� 9 :
କ՟࣐ڀ ޵ۿ
8VH�ZLWK 'UDZEDU

$UW� $UW�

&DV�G
HPSORL�VHORQ�SDJHV������HW�����
ҿѼ࣐ڀ੻Կ୒�����஋�Ղ������஋��

$SSOLFDWLRQ�DFFRUGLQJ�WR�SDJHV������DQG�����
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UHWHQWLRQ�NQRE

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ : URQGHOOH�pODVWLTXH
९Ѽ؀�� ਜ਼કݿԔլ஍ ֻ֥ۅڟ

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ )OH[LEOH�GLVF

����9[X�JKSGTJK���ܷ஬ेઍ���5T�XKW[KYZ

3DJH���஋

��

&Op�GH�VHUUDJH�656�HW�6&6�VHORQ�QRUPH�0$6����3��7��
޵ۿ�6&0$6����3��7���656���6

656�DQG�6&6�GUDZEDU�DFFRUGLQJ�WR�VWDQGDUG�0$6����3��7��

(PSORL�DYHF &Op�GH�VHUUDJH

/� '� 9 :
କ՟࣐ڀ ޵ۿ
8VH�ZLWK 'UDZEDU

$UW� $UW�

&DV�G
HPSORL�VHORQ�SDJHV������HW�����
ҿѼ࣐ڀ੻Կ୒�����஋�Ղ������஋��

$SSOLFDWLRQ�DFFRUGLQJ�WR�SDJHV������DQG�����
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UHWHQWLRQ�NQRE

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ : URQGHOOH�pODVWLTXH
९Ѽ؀�� ਜ਼કݿԔլ஍ ֻ֥ۅڟ

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ )OH[LEOH�GLVF

����6XU�GHPDQGH���ܷ஬ेઍ���2Q�UHTXHVW

3DJH���஋

��

&Op�GH�VHUUDJH�656�HW�6&6�VHPEODEOH�j�OD�QRUPH�,62���������%
޵ۿ�6&62���������%��656���6,

656�DQG�6&6�GUDZEDU�VLPLODU�WR�VWDQGDUG�,62���������%

(PSORL�DYHF &Op�GH�VHUUDJH

/� '� 9 :
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&DV�G
HPSORL�VHORQ�SDJHV������HW�����
ҿѼ࣐ڀ੻Կ୒�����஋�Ղ������஋��

$SSOLFDWLRQ�DFFRUGLQJ�WR�SDJHV������DQG�����
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8VH�ZLWK 'UDZEDU

$UW� $UW�
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UHWHQWLRQ�NQRE

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ : URQGHOOH�pODVWLTXH
९Ѽ؀�� ਜ਼કݿԔլ஍ ֻ֥ۅڟ

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ )OH[LEOH�GLVF

����6XU�GHPDQGH���ܷ஬ेઍ���2Q�UHTXHVW

3DJH���஋

��

&Op�GH�VHUUDJH�656�HW�6&6�VHPEODEOH�j�OD�QRUPH�6$����/21*
޵ۿ�6&��656���6ࠏӔ6$����େߗ

656�DQG�6&6�GUDZEDU�VLPLODU�WR�VWDQGDUG�6$����/21*

&DV�G
HPSORL�VHORQ�SDJHV������HW�����
ҿѼ࣐ڀ੻Կ୒�����஋�Ղ������஋��

$SSOLFDWLRQ�DFFRUGLQJ�WR�SDJHV������DQG�����

(PSORL�DYHF &Op�GH�VHUUDJH
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$UW� $UW�
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(XURSHDQ�DQG�2WKHU�:RUOG�⅗⍢᳘ަԆഭᇦ
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6HUUDJH�2XWLOV
ӡߍ

7RRO�+ROGLQJ

Porte-pinces - ӡߍոץҿ - Collet chucks
3DJH���஋

���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



8WLOLVDWLRQ�SRXU�8*9��8VLQDJH�j�*UDQGH�9LWHVVH�

6ROXWLRQV�6&+$8%/,1

иளૻӣӷԅٖ࣐

6&+$8%/,1�આӐࠄސ

8VH�IRU�+6&��+LJK�6SHHG�&XWWLQJ�

6&+$8%/,1�VROXWLRQV

2XU SURGXFWV DUH FRQWLQXRXVO\ WHVWHG� FKHFNHG� LPSURYHG� DQG QHZ VROXWLRQV GHYHORSHG LQ FORVH
FRRSHUDWLRQ�ZLWK�PDFKLQH�WRRO�PDQXIDFWXUHUV�DV�ZHOO�DV�LQGXVWU\�LQVWLWXWLRQV�

சव࣫яԆٗИڶङ஬ٝࡌէ௤ବԆٗސէՇͫيЌ੽ࡌङতچЭ૞ߛ૞௤澞

ףצֺ;)չֺ'چՍङ՟ঝӢ߬ͫЊ6&+$8%/,1ਘфङ௤তݎਘПࣿфङ+6.Ճ,62ঈ҈ݕ1,/$8%+&6
୆ՠ҅ऀͫљՃबځङࢽ剱Ӣ߬঩ӧͫՕљোٽߑ֨ۓԆٗ஬ސࡌவ҈ݕ▲З؏ͫޅ௤ݼЌ৆ࡺङઆӐސ
澞ࠄ

Introduction - फ़я - Introduction
3DJH���஋

���

/HV EHVRLQV DFWXHOV GDQV OH GRPDLQH GHV &HQWUHV G
8VLQDJH VRQW RULHQWpV GH SOXV HQ SOXV YHUV O
XVLQDJH
j�JUDQGH�YLWHVVH��FH�TXL�QpFHVVLWH�GHV�SUpFLVLRQV�WRXMRXUV�SOXV�pOHYpHV�

/D VRFLpWp 6&+$8%/,1 RIIUH DYHF VHV SRUWH�RXWLOV GX W\SH +6. HW ,62 F{QH�IDFH� XWLOLVpV DYHF OHV SLQFHV
GH KDXWH SUpFLVLRQ W\SH ' HW (;� DLQVL TXH OH V\VWqPH GH IUHWWDJH� XQH VROXWLRQ FRPSOqWH� HIILFDFH HW
UHQWDEOH�SRXU�YRWUH�&HQWUH�G
8VLQDJH�

6XU OH VLWH GH IDEULFDWLRQ GH 6&+$8%/,1 j 'HOpPRQW QRXV GpYHORSSRQV� GHSXLV ORQJWHPSV� GHV VROXWLRQV
SRXU OHV FHQWUHV G
XVLQDJH GH QRV FOLHQWV� 3OXVLHXUV VROXWLRQV VRQW GHYHQXHV� DXMRXUG
KXL� GHV VWDQGDUGV j
O
pFKHOOH�PRQGLDOH�

'H PDQLqUH FRQWLQXH� HW HQ FROODERUDWLRQ DYHF GHV IDEULFDQWV GH PDFKLQHV DLQVL TXH GHV LQVWLWXWLRQV� QRV
SURGXLWV�VRQW�WHVWpV��FRQWU{OpV��DPpOLRUpV�HW�GH�QRXYHOOHV�VROXWLRQV�VRQW�GpYHORSSpHV�

ֱ੊йࣶڴבப੏ङ6&+$8%/,1ٗԴͫ1,/$8%+&6ߛٶך▲फਚԃйОؚۯङٽߑગઋؔӲङઆӐࠄސ
ͫҿИ߄пગઋٝࠄސ৆֨Ҷࣱਸ֠ӄؘ࣫д߶ӕԗ澞

۩ћङфս৆ଋЉލङࡹડͫࠒ௠ͫԟ঴љՃЊٽߑӲଭ֌չ੧ЏإߣߑӤՠҁڐՇޏङઆӐࠄސ澞

&XUUHQW GD\ GHPDQGV ZLWKLQ WKH ILHOG RI 0DFKLQLQJ &HQWHUV DUH SURJUHVVLQJ WRZDUG YHU\ KLJK VSHHG
PDFKLQLQJ��UHTXLULQJ�LQFUHDVLQJO\�DFFXUDWH��KLJK�SUHFLVLRQ�SURGXFWV�

6&+$8%/,1 RIIHUV ZLWK RXU +6. DQG ,62 W\SH WRROKROGHUV� XWLOL]HG ZLWK RXU KLJK SUHFLVLRQ FROOHWV W\SH '
DQG (;� DQG WKH VKULQN�ILW V\VWHP� D FRPSOHWH� HIILFLHQW� DQG SURILWDEOH VROXWLRQ WR \RXU 0DFKLQLQJ &HQWHU
QHHGV�

$W WKH 6&+$8%/,1 SURGXFWLRQ IDFLOLW\ LQ 'HOpPRQW� ZH KDYH EHHQ GHVLJQLQJ WDLORUHG VROXWLRQV WR ILW RXU
FXVWRPHUV
 PDFKLQLQJ FHQWHUV IRU PDQ\ \HDUV� 6HYHUDO GHVLJQV KDYH PDWHULDOL]HG LQWR VWDQGDUGV RQ D
ZRUOGZLGH�VFDOH�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



Porte-pinces - ӡߍոץҿ - Collet chucks
3DJH���஋

���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



Frettage - 䏣剱ړ - Shrinking
3DJH���஋

�����

/HV SRUWH�IUDLVHV SRXU IUHWWDJH RQW XQ DOpVDJH F\OLQGULTXH TXH O
RQ GLODWH HQ FKDXIIDQW HW TXL VHUUH O
RXWLO
ORUV�GX�UHIURLGLVVHPHQW�

*UkFH j XQH ORQJXH H[SpULHQFH� 6&+$8%/,1 SHXW JDUDQWLU GHV SRUWH�RXWLOV GH IUHWWDJH G
XQH H[FHOOHQWH
TXDOLWp� /HV SRUWH�RXWLOV GH IUHWWDJH XQLYHUVHOV 6&+$8%/,1 VRQW XWLOLVDEOHV DYHF OD SOXSDUW GHV DSSDUHLOV
GH IUHWWDJH j DLU FKDXG DLQVL TXH TXHOTXHV DSSDUHLOV LQGXFWLIV� ,OV SHXYHQW rWUH XWLOLVpV VDQV SUREOqPHV
SRXU WRXWHV VRUWHV GH TXHXHV G
RXWLOV PpWDO GXU HW� VRXV FHUWDLQHV FRQGLWLRQV� DXVVL SRXU TXHXHV +66
DYHF�RX�VDQV�UHFRXYUHPHQW�

&RQWRXU�H[WpULHXU���

/H FRQWRXU H[WpULHXU GHV SRUWH�RXWLOV GH IUHWWDJH HVW GpWHUPLQp SDU XQH HUJRQRPLH TXL DVVXUH XQH ULJLGLWp
RSWLPDOH DYHF XQH PDVVH LGpDOH VDQV IRUPHV OLPLWDQW O
XVLQDJH� &HV DYDQWDJHV SRXU O
XVLQDJH OLPLWHQW
O
DSSOLFDWLRQ GHV DSSDUHLOV GH UHIURLGLVVHPHQW TXL GpSHQGHQW GX FRQWRXU H[WpULHXU GX SRUWH�RXWLOV�
6&+$8%/,1 QH IDLW DXFXQ FRPSURPLV FRQFHUQDQW OD VpFXULWp G
XWLOLVDWLRQ HW OD GXUpH GH YLH GH OD EURFKH
RX�GH�OD�PDFKLQH�

7HPSpUDWXUH�GX�SURFpGp�GH�IUHWWDJH��

/D WHPSpUDWXUH GH IUHWWDJH GpSHQG IRUWHPHQW GH OD WROpUDQFH GH OD TXHXH G
RXWLO� 8Q GLDPqWUH SURFKH GH
OD OLPLWH VXSpULHXUH GH OD WROpUDQFH HQJHQGUH XQH WHPSpUDWXUH GH IUHWWDJH SOXV pOHYpH� &HOOH�FL VH VLWXH
HQWUH ����������&� 'DQV OD SDUWLH GH FKDXIIDJH UDLQXUpH� OH SRUWH�RXWLOV GH IUHWWDJH QH GRLW SDV rWUH
FKDXIIp�j�SOXV�GH�����&��(Q�GHVVXV�GH�����&�LO�SHXW�VH�IRUPHU�XQH�FRXFKH�GH�FDODPLQH�

)UHWWHU�GHV�RXWLOV�HQ�+66��

/HV RXWLOV HQ DFLHU UDSLGH �+66� VRQW IUHWWDEOHV HW GpIUHWWDEOHV VRXV OD FRQGLWLRQ VXLYDQWH� /H WHPSV GH
FKDXIIDJH GRLW rWUH WUqV FRXUW GH VRUWH TXH O
RXWLO Q
DLW SDV OH WHPSV GH VH GLODWHU� 'H PrPH OD
WHPSpUDWXUH GH IUHWWDJH QH GRLW SDV H[FpGHU ����&� 3RXU SOXV G
H[SOLFDWLRQV� FRQWDFWH] OH FRQVWUXFWHXU
GH�O
DSSDUHLO�j�IUHWWHU��,O�YRXV�LQIRUPHUD�VXU�OHV�SRVVLELOLWpV�GH�IUHWWDJH�+66�

7ROpUDQFHV�GHV�TXHXHV�G
RXWLO����

/H VHUUDJH HQWUH OH SRUWH�RXWLOV GH IUHWWDJH HW O
RXWLO GRLW rWUH SUpFLVHPHQW GpWHUPLQpH SRXU WUDQVPHWWUH
OHV IRUFHV HW OHV FRXSOHV SURYRTXpV ORUV GH O
XVLQDJH� 3RXU FHWWH UDLVRQ� OD WROpUDQFH GX GLDPqWUH GH OD
TXHXH�G
RXWLO�QH�GHYUDLW�SDV�GpSDVVHU�OHV�OLPLWHV�VXLYDQWHV��¡�������,62�K��¡����PD[��,62�K��

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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଑п௤ବୖӢӀՕ֨љЈߚўЈԆࢽչӒ԰͹Ԇޞࢽ୿ீڷளٯिͫљஅ࠲ӢӀୂܴצӣՕਈՊڥ澞�
澞ێҒڢঢ়ङଠݶҼ௤ବୖ߄҈ݕرङӲଭ֌澞�ѕћוঢ়ગࢽબ৻঩ͫޢદূङપ޾Ҽ߄

��ङҸٛڬफܴצ�

ОдҎй֨Ԇٗଋ३ИѮଧܴצԃչ܀ाͫࢽ剱Ӣ߬չӢӀङܴ߬צФ୿ङܴצ୆ՠீڷতेչতӕ澞֜
૝ଋљЈஒӲ͹ځङҸٛЉܴ߬צӢӀͫ࠴
�����͹,62�K�ङҸٛͺ��ӱܴצם߂फڬ͹,62�K�ङҸٛ澞

Frettage - 䏣剱ړ - Shrinking
3DJH���஋

�����

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



7RRO�VKDQN�WROHUDQFHV���

7KH ILW EHWZHHQ WKH VKULQN�ILW WRRO KROGHU DQG WKH WRRO PXVW EH DFFXUDWHO\ GHWHUPLQHG LQ RUGHU WR WUDQVIHU
WKH IRUFHV DQG WKH WRUTXH YDOXHV GXULQJ PDFKLQLQJ� )RU WKLV UHDVRQ� WKH WROHUDQFH RI WKH WRRO VKDQN
VKRXOG�QRW�H[FHHG�WKH�IROORZLQJ�OLPLWV��¡�������,62�K��¡����PD[��,62�K��

2XWHU�VKDSH����
�
7KH RXWHU VKDSH RI VKULQN�ILW WRRO KROGHUV LV GHVLJQHG WR HQVXUH RSWLPXP ULJLGLW\ ZLWK D PDVV LGHDO IRU
PDFKLQLQJ� 7KLV PDFKLQLQJ DGYDQWDJH OLPLWV WKH DSSOLFDWLRQ RI FRROLQJ PDFKLQHV ZKLFK GHSHQG RQ WKH
RXWHU VKDSH RI WKH WRROKROGHU� 6&+$8%/,1 PDNHV QR FRPSURPLVH UHJDUGLQJ WKH VDIHW\ RI XVH DQG WKH
OLIHWLPH�RI�WKH�PDFKLQLQJ�VSLQGOH�

7HPSHUDWXUH�RI�WKH�KHDW�WUHDWPHQW�VKULQNLQJ�SURFHVV���

7KH WHPSHUDWXUH UHTXLUHG IRU VKULQN ILW IXQFWLRQ LV GHSHQGHQW XSRQ SURSHUWLHV RI WKH WRRO VKDQN� 7KH
FORVHU WKH GLDPHWHU LV WR WKH XSSHU OLPLW RI WROHUDQFH� WKH KLJKHU WKH WHPSHUDWXUH UHTXLUHG� 7HPSHUDWXUH
UDQJH LV DURXQG ��� WR ����&� 2Q WKH JURRYHG KHDWHG SRUWLRQ� WKH VKULQN�ILW WRRO KROGHU VKRXOG QRW EH
KHDWHG�RYHU�����&��2YHU�����&��R[LGDWLRQ�PD\�RFFXU�

6KULQN�ILW�RQ�+66�WRROV���

7KHVH WRROV FDQ EH KHDWHG DQG FRROHG XQGHU WKH IROORZLQJ FRQGLWLRQ� 7KH KHDWLQJ WLPH PXVW EH YHU\
VKRUW WR SUHYHQW SRVVLEOH GHIRUPDWLRQ RI WKH WRRO� )RU PRUH GHWDLOHG LQVWUXFWLRQV� SOHDVH FRQWDFW WKH
PDQXIDFWXUHU�RI�WKH�VKULQN�ILW�HTXLSPHQW���7KH\�ZLOO�SURYLGH�VXLWDEOH�LQIRUPDWLRQ�RQ�+66�VKULQNLQJ�

([SHULHQFH HQDEOHV 6&+$8%/,1 WR JXDUDQWHH VKULQN�ILW WRROKROGHUV RI KLJK TXDOLW\� 7KH 6&+$8%/,1
XQLYHUVDO VKULQN�ILW WRRO KROGHUV FDQ EH XVHG ZLWK PRVW KHDW VKULQN GHYLFHV DQG VRPH LQGXFWLRQ GHYLFHV�
,W LV SRVVLEOH WR XVH DOO W\SHV RI FDUELGH WRRO VKDQNV ZLWKRXW SUREOHPV� DQG XQGHU FHUWDLQ FRQGLWLRQV +66
VKDQNV�ZLWK�RU�ZLWKRXW�FDUELGH�OLQHU�

Frettage - 䏣剱ړ - Shrinking
3DJH���஋

�����

7KH VKULQN�ILW WRRO KROGHUV KDYH D URXQG ERUH ZKLFK H[SDQGV XSRQ KHDWLQJ DQG ZLOO FODPS WKH WRRO ZKHQ
FRROHG�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



Ҋ֠ӡߍ - Whistle Notch
3DJH���஋

�����

3RUWH�IUDLVHV�SRXU�TXHXHV�j�PpSODW
٪Ҋ֠஄ࣩ攵ӡӡߍ

0LOOKROGHUV�IRU�HQG�PLOOV�ZLWK�IODW

$SSOLFDWLRQ

/HV SRUWH�IUDLVHV SRXU TXHXHV j PpSODW GX V\VWqPH :HOGRQ RX :KLVWOH 1RWFK �YLV GH EORFDJH LQFOLQpH j
��� VRQW XWLOLVpV JpQpUDOHPHQW SRXU OHV XVLQDJHV ORXUGV HW GH JUDQGHV IRUFHV GH FRXSH� /H VHUUDJH UDGLDO
VXU�OH�SODW�SHUPHW�GH�WUDQVPHWWUH�GHV�FRXSOHV�LPSRUWDQWV�

3DU FRQWUH� OH VHUUDJH UDGLDO SURYRTXH XQH GpIRUPDWLRQ GH O
RXWLO� FH TXL HQJHQGUH XQH DXJPHQWDWLRQ GX
EDWWHPHQW� &HOXL�FL SURYRTXH XQH VXUIDFH XVLQpH SOXV UXJXHXVH HW GHV YLEUDWLRQV� /D GXUpH GH YLH GH
O
RXWLO�HVW�SOXV�FRXUWH�

3RXU FHWWH UDLVRQ� O
RQ SHXW GLUH TXH OH V\VWqPH SRXU VHUUHU GHV TXHXHV j PpSODW GRQQH GH PRLQV ERQV
UpVXOWDWV�ORUV�GH�O
XVLQDJH�j�KDXWH�YLWHVVH��8*9���

࣐ڀ

)RU WKLV UHDVRQ� ZH PXVW VWDWH WKDW FODPSLQJ RQ WKH PLOO IODW SURGXFHV LQIHULRU UHVXOWV FRPSDUHG WR KLJK
VSHHG�PDFKLQLQJ��

ӑѫфࣿঠনङԆٗ੮ەԆ澞଑य़׍է૩Ԉڬ଒৲ଭۨͫڥՕਈфࣿӢӀԆܴ߬ୂӣՊ߄বצէڬͫ৲ࣀ
வչ׍ԆӢӀ㞦Ԉ澞�֜࠴ѫڧրӢӀخո澞

ӟй଑ЗԽ֜ͫ۩ћீڷપثͫޢй௤ବԆٗ৲ઈͫҋ֡צবڔސङߧݼܴצबثЉ۝ࣲל澞

7KH PLOO KROGHUV IRU HQG PLOOV ZLWK IODW� :HOGRQ RU :KLVWOH 1RWFK W\SHV ��� VORSHG VWRS VFUHZ� DUH
JHQHUDOO\ XVHG IRU KHDY\ GXW\ PDFKLQLQJ DQG KLJK FXWWLQJ IRUFHV� 5DGLDO FODPSLQJ RQ WKH IODW SHUPLWV WKH
WUDQVIHU�RI�PDFKLQLQJ�IRUFHV�

+RZHYHU� UDGLDO FODPSLQJ PD\ FDXVH WRRO GLVWRUWLRQ� JHQHUDWLQJ DQ LQFUHDVH RI WKH UXQRXW� 7KLV HIIHFW
SURGXFHV�D�URXJKHU�PDFKLQHG�VXUIDFH�DQG�YLEUDWLRQV���7RRO�OLIH�LV�WKXV�VKRUWHQHG�

ऀй߄٫ҋ֡வͫ:HOGRQ۪:KLVWOH�1RWFKঝֺͧ��Ҝ࠲ފԈ夊୔��ङॹ攵ӢӢ߬ପऀٯй୍ֺԆٗչ௤Ӥ
Ӹԃ澞ٵ�வЇङڬէצবՕ܈ՉૻםङԆٗԃङѮଧ澞

$SSOLFDWLRQ

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����
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3RUWH�IUDLVHV�SRXU�TXHXHV�j�PpSODW
٪Ҋ֠஄ࣩ攵ӡӡߍ

0LOOKROGHUV�IRU�HQG�PLOOV�ZLWK�IODW

��������

��������

'

0

6:

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



(TXLOLEUDJH

� XQH�DXJPHQWDWLRQ�GH�OD�GXUpH�GH�YLH�GH�OD�EURFKH
� XQH�GLPLQXWLRQ�GHV�YLEUDWLRQV
� XQH�DPpOLRUDWLRQ�GH�O
pWDW�GH�VXUIDFH
� XQH�PHLOOHXUH�GXUpH�GH�YLH�GH�O
RXWLO
� G
XWLOLVHU�GHV�SRUWH�RXWLOV�DV\PpWULTXHV�SRXU�SOXV�GH���
������PLQ

/
pTXLOLEUDJH�GHV�SRUWH�RXWLOV�HVW�IDLW�VDQV�pFURX�QL�YLV�GH�UpJODJH�

%DORXUG�UpVLGXHO

/HV�SRUWH�RXWLOV�pTXLOLEUpV�VRQW�OLYUDEOHV�DYHF�OH�EDORXUG�UpVLGXHO�PD[LPDO�VHORQ�WDEHOOH�FL�GHVVRXV��

� SRUWH�RXWLOV�QRQ�pTXLOLEUpV���VL�OH�FOLHQW�YHXW�FH�PrPH�SRUWH�RXWLO�pTXLOLEUp�LO�VHUD�IDLW�VHORQ�OD
WDEHOOH�FL�GHVVRXV

� DXWUHV�TXDOLWpV�G
pTXLOLEUDJH���685�'(0$1'(

ԇٴ਺

� ոخԟП૸҅ऀݕ
� ӗص㞦Ԉ
� چ࡬௤੮வҰݕ
� ոخ௤ӢӀݕ
� Օ҅ڥיЉث०ङӢ߬ङ૴ବ૝ଋ���
������PLQ

੫澞ٵӑЈ଒੧Ԉە夊ٰչ夊୔ङ߄࡚֨

੫୏ٵѿЉ࠻

��੫୏ОٵѿЉ࠻ם߂੫եङӢ߬Օଇӱङٵ௠Ԉ߻Ј੮ͫ݇߿

� ࠀ੫ङઢͫ஬੽ԕխљЈङઁٵ௠Ԉ߻बգङӢ߬Ѹ஬੽ࡌ੽ۯؚߧײ੫ङӢ߬͹ٵ௠Ԉ߻৆ߌ

� ҿѕङսૅ੽ࡌ͹֨ਈԃਸ֠ӄՕۯؚ݇߿஬ؘ࣫ࡌ

Equilibrage - ԇٴ਺ - Balancing
3DJH���஋

�����

/
pTXLOLEUDJH GHV SRUWH�RXWLOV GLPLQXH OHV LQIOXHQFHV GX EDORXUG VXU OHV EURFKHV j KDXWH YLWHVVH� 8Q SRUWH�
RXWLOV�ELHQ�pTXLOLEUp�SHUPHW��

/D EURFKH� OH SRUWH�RXWLOV HW O
RXWLO VRQW XQH VHXOH XQLWp� /
XVLQDJH GpWHUPLQH OHV IRUFHV VXSSOpPHQWDLUHV�
/D YLWHVVH PD[LPDOH GpSHQG GH WRXV FHV pOpPHQWV HW SHXW rWUH GpWHUPLQpH VHXOHPHQW SDU OH IDEULFDQW GH
OD�PDFKLQH�HQ�WHQDQW�FRPSWH�GH�WRXV�OHV�SDUDPqWUHV�

ր澞ڧ੫ङٵӢӀЉصङӗچஒם߂੫ՕٵӢ߬ङԈͫޞП૸௤ବ଍૴ڢ
Ԉٵ੫եङӢ߬Օؘ࣫͹

П૸ͫӢ߬չӢӀۨߣд▲Зޅѽ澞Ԇٗଋ३Иѫфࣿיԃ澞ם߂૴ବՈӐй۱߄ङুўͫюਈंٽߑӲ
ଭ֌֨ৰਖ਼۱߄ՕਈڧրङՀߚރўЈेઍ澞

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



%DODQFLQJ

� DQ�LQFUHDVH�LQ�VSLQGOH�OLIH
� UHGXFHG�YLEUDWLRQV
� LPSURYHG�VXUIDFH�ILQLVK
� DQ�LQFUHDVH�LQ�WRRO�OLIH
� WKH�XVH�RI�DV\PPHWULFDO�WRROKROGHUV�IRU�RYHU���
���USP

%DODQFLQJ�LV�SHUIRUPHG�ZLWKRXW�QXW�DQG�VHW�VFUHZ�

5HVLGXDO�XQEDODQFH

7KH�EDODQFHG�WRRO�KROGHUV�DUH�DYDLODEOH�ZLWK�WKH�PD[LPDO�UHVLGXDO�XQEDODQFH�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ��

�

� RWKHU�TXDOLW\���21�5(48(67

ߍ��䏣剱ӡߍӡעץ

%DODQFLQJ RI WKH WRRO KROGHU PLQLPL]HV WKH LQIOXHQFH RI XQEDODQFHG WRROLQJ ZKHQ UXQ RQ KLJK VSHHG
VSLQGOHV��$�EDODQFHG�WRROKROGHU�DOORZV��

XQEDODQFHG WRRO KROGHU � LI WKH FOLHQW DVNV IRU VDPH WRROKROGHU EXW EDODQFHG� LW ZLOO EH ZLWKLQ WKH
VSHFLILFDWLRQV�EHORZ

S��SLQFHV��S��R��SRXU�IUHWWDJH

7KH VSLQGOH� WKH WRRO KROGHU DQG WKH WRRO FRQVWLWXWH RQH XQLW� 7KH PDFKLQLQJ GHWHUPLQHV WKH DGGLWLRQDO
IRUFHV� 7KH PD[LPXP VSHHG GHSHQGV RQ DOO FRPSRQHQWV DQG PD\ RQO\ EH GHWHUPLQHG E\ WKH
PDQXIDFWXUHU�RI�WKH�PDFKLQH��WDNLQJ�DOO�SDUDPHWHUV�LQWR�FRQVLGHUDWLRQ�

Equilibrage - ԇٴ਺ - Balancing
3DJH���஋

�����

%DORXUG�UpVLGXHO���ࠜѾЈٴ਺ଞ���5HVLGXDO�XQEDODQFH *UDQGHXUܯ���Ռ���6ړڤL]H��

DXWUHV

Ҿє

RWKHUV

Ҋ֠ӡߍ

����JPP

F{QH�,62

Ռܯ.6+

+6.��
+6.��

��JPP

��JPP ��JPP

��JPP

Ռܯ62,

WDSHU�,62FROOHW�FKXFNV��VKULQN�ILW�PLOOKROGHUV

����JPP

�����JPP

����JPP

��JPP

��JPP ��JPP

,62������

,62��

,62������JPP

����JPP

����JPP

,62��

,62��

�������

+6.��

+6.��

+6.��

+6.��,62��

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



DIN 69893 - HSK
3DJH���஋

���

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'HVFULSWLRQ�GX�V\VWqPH�+6.

/HV�SRUWH�RXWLOV�+6.�RQW�OHV�FDUDFWpULVWLTXHV�VXLYDQWHV��

�

�

� 6HUUDJH��FKDQJHPHQW�G
RXWLO���PDQXHO�HW�RX�DXWRPDWLTXH
� $UURVDJH���SDU�OH�FHQWUH�RX�SDU�OD�FROOHUHWWH
� (QWUDvQHPHQW���SDU�IURWWHPHQW�RX�SDU�WHQRQV�G
HQWUDvQHPHQW

$SSOLFDWLRQ�GX�V\VWqPH�+6.

� &HQWUHV�G
XVLQDJH�&1&
� %URFKHV�j�KDXWH�YLWHVVH�SRXU�OH�IUDLVDJH
� %URFKHV�j�KDXWH�YLWHVVH�SRXU�OD�UHFWLILFDWLRQ
� 0DFKLQHV�WUDQVIHUW
� 'LYLVHXUV
� (WF«

([pFXWLRQV�+6.

$YDQWDJHV�GHV�SURGXLWV�+6.�GH�6&+$8%/,1

� 7UqV�KDXWH�SUpFLVLRQ�GX�V\VWqPH�F{QH���IDFH
� 8WLOLVDWLRQ�GHV�PDWpULDX[�G
XQH�ERQQH�TXDOLWp
� 7UDLWHPHQWV�WKHUPLTXHV�LPSHFFDEOHV�HIIHFWXpV�GDQV�QRWUH�PDLVRQ
� 7ROpUDQFHV�GH�EDWWHPHQW�WUqV�VHUUpHV
� /RQJXH�GXUpH�GH�YLH�HW�IDLEOH�XVXUH�GH�OD�EURFKH
� (TXLOLEUDJH�JpQpUDO�GX�+6.�(
� 6XLYL�GH�OD�IDEULFDWLRQ�j�SDUWLU�GH�OD�PDWLqUH�SUHPLqUH�MXVTX
j�OD�OLYUDLVRQ

/HV SURGXLWV 6&+$8%/,1 VRQW VXUWRXW GH OD IRUPH +6. $ � +6. & HW +6. ( VHORQ QRUPH ',1 ������
7RXV�OHV�DXWUHV�SURGXLWV�VRQW�VXU�GHPDQGH�

DIN 69893 - HSK
3DJH���஋

�����

/H F{QH pODVWLTXH V
DGDSWH j OD GpIRUPDWLRQ GH OD EURFKH HQ WRXUQDQW j KDXWH YLWHVVH HW DXJPHQWH OD
IRUFH�GH�VHUUDJH
/H V\VWqPH F{QH � IDFH pYLWH O
HQIRQFHPHQW GX SRUWH�RXWLO GDQV OD EURFKH HW DXJPHQWH OD VWDELOLWp� ,O
JDUDQWLW�XQ�SUpUpJODJH�ELHQ�SUpFLV�GH�O
RXWLO�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



��+6.�फ़я

��+6.��+RKO�6FKDIW�.HJHO�Ӣ߬ङݔଚ͹

� বԃ澞צԆд׍ٷͫࣙڥૉՠП૸ङ޾ڥՕѵঢ়ङ୮ͫޞ௤ବ଍૴ڢ
� ୮چչঀவݎઇગઋՕஅ࠲Ӣ߬էП૸ӄڥՊͫђ৲ݕ௤६ؔۅ澞�؉ेґӢӀ௄ગ৥ङӕेۅ澞�
� ͹۴Ԉ۪ਘԈڔސবͫ݅Ӣצ
� Ӓ԰ڔސ͹ИڶӒ԰۪ࡣҺঀவӒ԰�
� ௜Ԉڔސ͹ପଋ۪ݳݦ௜Ԉؘ࣫ߛࣈ

��+6.঩ӧङऀځ

� &1&ԆٗИڶ
� ௤ବ攵Ӹ
� ௤ବ䭎Ӹ
� Ѯଧࠑߑ
� Ӥԁૼԉ֘Ӏ
� ঈঈ«

��+6.ङପऀઁࠀ

6FKDXEOLQфսঅՠ',1�����߶ӕИثй+6.�$ͫ&չ(ङتؾڥי߶ӕ���
ҿѕઁࠀՕ݇߿੽҈ݕࡌ澞

�6&+$8%/,1�+6.঩ӧфսङѩࢵ

� Ӣ߬ङ୮வ߄वߢ௤ङতچ
� Ӣ߬Խૅމߕ୏௤६ؔױۅ
� 6&+$8%/,1ਘПङ߂ү଒ङߐ܉ࣲהࢽ
� ளٯЕࠀङڬէ૩ԈҸٛ
� фս৳ऀچ௤չ஑ѺП૸䭎݃
� ࡹࠒ੫ٵӢ߬ୃ৆ଋԈ.6+߄۱
� ђԽૄݶމߕӱۨսङӲଭଋ३ୃ৆ଋЕݏࠀӲ

DIN 69893 - HSK
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&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



'HVFULSWLRQ�RI�+6.

6SHFLILFDWLRQ�RI�+6.�WRRO�KROGHUV��

�

�

� &ODPSLQJ��WRRO�FKDQJH���PDQXDO�DQG�RU�DXWRPDWLF
� &RROLQJ���WKURXJK�FHQWHU�RU�IODQJH
� 'ULYH���E\�IULFWLRQ�RU�GULYH�FOXWFKHV

+6.�V\VWHP�DSSOLFDWLRQ

� &1&�PDFKLQLQJ�FHQWHUV
� +LJK�VSHHG�PLOOLQJ�VSLQGOHV
� +LJK�VSHHG�JULQGLQJ�VSLQGOHV
� 7UDQVIHU�PDFKLQHV
� 'LYLGLQJ�GHYLFHV
� HWF«

9HUVLRQV�DYDLODEOH
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5DOORQJH�GH�IUHWWDJH�SRXU�SRUWH�RXWLOV�'

䏣剱ڌעץֹ'ࣩړݱେ޵

([WHQGLQJ�'�FROOHW�FKXFNV�ZLWK�VKULQN�ILW�H[WHQVLRQV
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3RUWH�RXWLOV�DYHF�FRUSV�GH�SLQFH�'�����
'�ֹ������ӡߍ

7RROKROGHUV�ZLWK�VKDQN�'�����

$V D UHVXOW RI JRRG FRQFHQWULFLW\� WKH FROOHW FKXFN DQG H[WHQVLRQ DVVHPEO\ PDNHV LW SRVVLEOH WR DFKLHYH
WKH VDPH UHVXOWV DV D RQH�SLHFH WRROKROGHU ZLWK VKULQN ILW� 8VLQJ WKHVH YHU\ DFFXUDWH SDUWV ZLWK UXQ RXWV
RI�DERXW�������PP��H[FHOOHQW�PDFKLQLQJ�VXUIDFHV�DUH�REWDLQDEOH�LQ�WKH�ILQLVKLQJ�SURFHVV�

6XU OD EDVH GHV SRUWH�RXWLOV '� FHV UDOORQJHV DPpOLRUHQW JUDQGHPHQW O¶DFFHVVLELOLWp GH O¶RXWLO j GHV SLqFHV
DX[ IRUPHV FRPSOH[HV� $YHF XQ PLQLPXP GH FR�WV� GHV SRUWH�RXWLOV SHXYHQW rWUH DGDSWpV UDSLGHPHQW HW
DYHF�IOH[LELOLWp�j�GH�QRXYHOOHV�DSSOLFDWLRQV�

*UkFH j OD ERQQH FRQFHQWULFLWp� OH SRUWH�RXWLOV HW OD UDOORQJH PRQWpH SHUPHWWHQW G¶REWHQLU G¶DXVVL ERQV
UpVXOWDWV G¶XVLQDJH TX¶XQ SRUWH�RXWLOV GH IUHWWDJH PRQREORF� $YHF GHV FRQFHQWULFLWpV GH ����� PP GH
WUqV�ERQQHV�TXDOLWpV�GH�VXUIDFH�SHXYHQW�rWUH�REWHQXHV�HQ�ILQLWLRQ�

Њ'ֺףצ▲૜୆ՠ҅ऀͫ଑▲ݕऀځֺي۽௤дӢ߬ࣙڥߒזثனўङՕପऀۅ澞�
ପଋ߂ѺۨͫߎӢ߬Օљڽବչࡴࢲङଠऀځޏځ澞

ंйӀ߄ਧױङգڟͫچڶচףצӢ߬չࢽ剱ڍڔ୸ߔ୆ՠ҅ऀՕљੂڱЊԥ▲սय़ࢽ剱Ӣ߬बգङৈߧ
澞�҅ऀ଑▲ளٯতإङুՠͫՕљੂڱ������PPङڬէ૩Ԉͫ�֨তԆٗଋ३ИՕљੂڱӟ਩ङԆٗ੮வ
澞�

8VHG ZLWK ' FROOHWV FKXFNV� WKHVH H[WHQVLRQV JUHDWO\ LPSURYH WKH DFFHVVLELOLW\ RI WKH WRROV WR SDUWV ZLWK
FRPSOH[ IRUPV� :LWK D PLQLPXP RI FRVWV� WRROKROGHUV FDQ EH DGDSWHG TXLFNO\ DQG ZLWK IOH[LELOLW\ WR QHZ
DSSOLFDWLRQV�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



0 YLV�GH�UpJODJH
લਭ夊В

pTXLOLEUp DGMXVWLQJ�VFUHZ
ԇٴ਺Қ ����JPP
EDODQFHG 1 EDJXH�G
H[WUDFWLRQ

Ոӟૼԉ࣪ףצ
FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ H[WUDFWLRQ�ULQJ

९Ѽ؀�� ਜ਼કݿԔլ஍
EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ 3 W\SH�'; pFURX�pTXLOLEUp

夊ٰͧԈٵ੫؏ۨͨ
EDODQFHG�QXW
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&HV SRUWH�RXWLOV VRQW GHVWLQpV j SRXYRLU UpGXLGH OD JUDQGHXU GH OD SLQFH XWLOLVpH� HQ YRXV SHUPHWWDQW
G
XWLOLVHU XQ MHX GH SLQFHV DXWUH TXH FHOXL SUpYX DX GpSDUW SDU OH FRQVWUXFWHXU� 'H SOXV� YRXV SRXUUH]
PLHX[�YRXV�DSSURFKHU�GH�OD�SLqFH�j�XVLQHU�GDQV�OH�FDV�GH�SLqFHV�FRPSOH[HV�

଑ঝӢ߬֨ޜӗ۱ص஬׬צܴצङӢ߬ͫتؾҪક҅ऀஔ߂Ӭગઋ҅ऀФיङףצ澞�
ङ଒ҵٗў澞ࢄٴޗ֪ޣؠ޾னўՕљߒזйثͫי࠴

7KRVH WRROKROGHUV DUH LQWHQGHG WR UHGXFH WKH VKDQN VL]H RI WKH FROOHW QHHGHG� DOORZLQJ WKH XVH RI FROOHWV
RWKHU WKDQ WKRVH RULJLQDOO\ LQWHQGHG� ,Q DGGLWLRQ� WKH DFFHVV WR WKH ZRUNSLHFH PD\ EH HDVLHU ZLWK FRPSOH[
SDUWV�
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7RROKROGHUV�ZLWK�VKDQN�(�����
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FROOHW

1 ',1������' pFURX
夊ٰ
QXW

2 FOp�SRXU�O
pFURX
夊ٰ۴܄
VSDQQHU�IRU�WKH�QXW

3 YLV�GH�UpJODJH
લਭ夊В
DGMXVWLQJ�VFUHZ

FDUDFWqUHV�JUDV�� LQFOXV�GDQV�OD�OLYUDLVRQ 4 pFURX�
९Ѽ؀�� ਜ਼કݿԔլ஍ ֡ؔ夊࠾

EROG�VFULSW�� LQFOXGHG�LQ�GHOLYHU\ QXW
5 pFURX�GH�EORFDJH

୧ব夊ٰ
ORFN�QXW
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��� -XVTX
j�pSXLVHPHQW�GX�VWRFN ��� 6XU�GHPDQGH�
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1RUPH�6&+$8%/,1
6&+$8%/,1�Њيуռ
6&+$8%/,1�6SHFLILFDWLRQ

Њ(6;ͫ(;ףצबͫࡁથֺ֨ףצ௤ବԆٗИ੮࣫޾६ؔͫ޾তेͫ؍޾Ҷ澞

&H V\VWqPH HVW JpQpUDOHPHQW SOXV VWDEOH� SOXV SUpFLV HW SOXV V�U SRXU OHV KDXWHV YLWHVVHV GH URWDWLRQ TXH
OHV�(6;��(;�

83ͨչ௤ବӤӸͧ+6&ͨԆٗङӢ߬৲ગઋ澞ͧچЋОऀй௤তףצঝֺ࠴

થֺૻشङ୮چઅչূ࣏ङ夊়夊ٰ׍Ԇдצবԃ澞ԯ҅֨௤૴ବЈͫצবԃЭՑީऋڳӗش澞�
৲૸էצবڔސЉѫڧրգچڶҸٛ澞

7KH VPDOOHU WDSHU DQJOH DQG ILQHU WKUHDG FROOHW QXW LQFUHDVH WKH FODPSLQJ IRUFH� (YHQ DW KLJK USP
V
FODPSLQJ�IRUFH�LV�RQO\�VOLJKWO\�GLPLQLVKHG���7KH�D[LDO�FODPSLQJ�GRHV�QRW�HIIHFW�WKH�FRQFHQWULFLW\�WROHUDQFH�

7KLV V\VWHP LV JHQHUDOO\ PRUH VWDEOH� PRUH SUHFLVH DQG VDIHU IRU KLJK VSHHG PDFKLQLQJ WKDQ (6;� (;
FROOHWV�

7KLV FROOHW KDV EHHQ VSHFLILFDOO\ GHVLJQHG IRU WRROKROGLQJ XVHG IRU KLJK�SUHFLVLRQ ZRUN �83� DQG KLJK VSHHG
FXWWLQJ��+6&��

D
3DJH���஋
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3LQFHV�SRXU�TXHXHV�G
RXWLOV
עץֹ'

&ROOHWV�IRU�WRRO�VKDQNV

7\SH GH SLQFHV FRQoX VSpFLDOHPHQW SRXU VHUUDJH G
RXWLOV GHVWLQpHV DX WUDYDLO GH KDXWH SUpFLVLRQ �83� HW
SRXU�JUDQGH�YLWHVVH��8*9��

/
DQJOH GX F{QH SOXV IDLEOH HW OH ILOHWDJH SOXV ILQ DXJPHQWHQW OD IRUFH GH VHUUDJH� 0rPH DX[ YLWHVVHV GH
URWDWLRQV pOHYpHV� HOOH QH GLPLQXH SDV EHDXFRXS� /H VHUUDJH D[LDO Q
 LQIOXHQFH SDV OD WROpUDQFH GH
FRQFHQWULFLWp�

&RS\ULJKW��������6&+$8%/,1�6�$���$OO�5LJKWV�5HVHUYHG����������������ZZZ�VFKDXEOLQ�FK����������������������(GLWLRQ���������&1�����



DYHF�F{QH�DGDSWp�SRXU�OD�KDXWH�YLWHVVH
иளૻӣӷ࣐૯ޟ੔ͧڅଽࠛࢤ
ZLWK�VSHFLDO�WDSHU�IRU�KLJK�VSHHG�FXWWLQJ

TXDOLWp�83 VHUUH�OH�GLDPqWUH�QRPLQDO
��83ঃॳڅ ګҷवࣻܕץ
TXDOLW\�83 FODPSV�WKH�QRPLQDO�GLDPHWHU

$OpVDJHV�VWDQGDUGV�VHORQ�OLVWH�GH�SUL[��$XWUHV�DOpVDJHV�VXU�GHPDQGH�
߶ӕӄ݇߿؀џऩ੮۱ॐ澞ҿѕઁࠀङ؀ܷ஬ेઍ澞
6WDQGDUG�ERUHV�DFFRUGLQJ�WR�SULFH�OLVW��2WKHU�ERUHV�RQ�UHTXHVW�
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pFURX�pWDQFKH
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3LQFHV�HW�3RUWH�2XWLOV�GH�WUqV�KDXWH�SUpFLVLRQ�GHSXLV�����
ࣩ����и׶બளॳעץڅոӡߍ
+LJK�3UHFLVLRQ�&ROOHWV�	�7RROKROGHUV�VLQFH�����

ǁǁǁ͘ƐĐŚĂƵďůŝŶ͘ĐŚ
Swiss  Quality
瑞士品质

�E�ϵϭϬϬ�ͬ�/^K�ϵϬϬϭ

68,66(
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ZZZ�UEFIUDQFH�FRP

'(876&+/$1'
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%LUNHQZHLKHU�6WUDVVH���

'�� ������/$1*(16(/%2/'

LQIR#VFKDXEOLQ�GH
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86$
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