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&KDSWHU �

6LQJOH�DFWLRQ KDUSV

7KH IDPRXV (QF\FORS«GLH RI 'HQLV 'LGHURW� XVHV WKH WHUP KDUSH RUJDQLV«H� DV
WKH WLWOH RI RQH RI WKH WHFKQLFDO GUDZLQJV RI D KDUS ZLWK D VLQJOH�DFWLRQ SHGDO
PHFKDQLVP�� 7KLV GUDZLQJ� DQG DQRWKHU WKUHH SODWHV ZLWK GHWDLOHG H[SODQDWLRQV RI
WKH PHFKDQLFDO SDUWV RI WKH KDUS� FRPSOHPHQW WKH DUWLFOH ފDUSH+މ LQ YROXPH HLJKW
������ DQG ZULWWHQ E\ 3ULQFH &DVLPLU 0LFKDHO 2JLQVNL�� 'LGHURW ೩UVW KHDUG 2JLQVNL
SOD\ WKH SHGDO KDUS LQ $XJXVW ����� VR WKLV PHHWLQJ PD\ KDYH EHHQ WKH ELUWK RI WKLV
GHWDLOHG DUWLFOH DQG WHFKQLFDO GUDZLQJV�� 7KH FRPSOHWH DUWLFOH LV IRXQG DV $SSHQGL[
, DQG LV WUDQVODWHG LQWR (QJOLVK IRU WKH ೩UVW WLPH��

7KH KDUS GHVFULEHG LV D VLQJOH�URZHG KDUS ZLWK VHYHQ SHGDOV DW WKH EDVH RI WKH
LQVWUXPHQW� 7KH LGHD RI FRQVWUXFWLQJ D KDUS ZLWK D SHGDO PHFKDQLVP ZDV LQ೪XHQFHG
E\ WKH +DNHQKDUIH ZKLFK KDV PDQXDO KRRNV� (DFK SHGDO FRUUHVSRQGV WR RQH QRWH
LQ WKH GLDWRQLF VFDOH� 7KH SHGDO FRQVLVWV RI WKUHH VHSDUDWH SDUWV� ZKLFK DUH MRLQHG
WRJHWKHU ZLWK D YHUWLFDO FRXSOLQJ SLQ DQG WKHQ D ODWHUDO VZLYHO FRXSOLQJ SLQ� :KHQ
WKH SHGDO LV SUHVVHG XSRQ� WKH ODWHUDO VZLYHO FRXSOLQJ VHJPHQW ULVHV DQG VHWV LQ
PRWLRQ WZR IXUWKHU UHFLSURFDO ORDG OHYHUV WKDW DUH ೩[HG WR WKH EDVH RI WKH KDUS
ZLWK WZR IXOFUXP VFUHZV� :KHQ WKH HQG SRLQW RI WKH VHFRQG ORDG OHYHU GHVFHQGV�
LW SUHVVHV DJDLQVW WKH SHGDO URG FRXSOLQJ� 7KH URG FRQVLVWV RI D ORQJ SLHFH RI WKLQ
ZLUH WKDW LV SODFHG LQVLGH WKH FROXPQ RI WKH KDUS� 7KHUH DUH VHYHQ SHGDOV URGV�
FRUUHVSRQGLQJ WR WKH VHYHQ GLDWRQLF QRWHV RI WKH VFDOH� (DFK SHGDO URG HQGV ZLWK

�6HH $SSHQGL[ ����
�7KH ZRUG ފKDUSމ LV XVHG WKURXJKRXW WKLV WKHVLV WR UHIHU H[FOXVLYHO\ WR D KDUS ZLWK D VLQJOH�DFWLRQ

SHGDO PHFKDQLVP�
�'LGHURW DQG /H 5RQG Gކ$OHPEHUW� 5HFXHLO GH 3ODQFKHV� /87+(5,(� 6HFRQGH VXLWH� 3ODQFKH ;,;�

'LGHURW DOVR VKRZV D VLQJOH�URZHG KDUS ZLWK WZHQW\�RQH VWULQJV� 3ODQFKH ,,,� 6HH $SSHQGL[ ,�����
ފ�)53$+މ� ���ހ�� 'UR\VHQ�5HEHU� 3URWRW\Sމ �ކފDUIH+ޅ ������� LV D FRPSUHKHQVLYH VWXG\ RQ 'LGHURW

DQG WKH KDUS� 6HH $SSHQGL[ ,���
�6HH WKLV ފQWURGXFWLRQ,މ IRU GLVFXVVLRQ�
�7KLV WUDQVODWLRQ KDV EHHQ VXEPLWWHG WR WKH QF\FORSHGLD)މ RI 'LGHURW 	 Gކ$OHPEHUW�&ROODERUDWLYH

7UDQVODWLRQ 3URMHFWފ� KWWS���TXRG�OLE�XPLFK�HGX� %DUWKHO� $X FĕXU GH OD KDUSH� ����� H[SODLQV WKH
WHFKQLFDO GUDZLQJV LQ ERWK )UHQFK DQG (QJOLVK� EXW LW LV QRW D FRPSOHWH WUDQVODWLRQ�

��
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D FDVW 9�VKDSHG KLQJH� $ VHULHV RI OLQNLQJ URGV� ZKLFK UXQ LQVLGH WKH QHFN RI WKH
KDUS DUH DWWDFKHG WR WKLV KLQJH� 7KHUH LV D WRWDO RI VHYHQ OLQNLQJ URGV KLGGHQ LQVLGH
WKH QHFN� (DFK RQH KDV D VHULHV RI OLQNV DQG ULYHWV WKDW DWWDFK WR WKH ೩QDO SDUW RI
WKH PHFKDQLVP WKDW FRPHV LQ FRQWDFW ZLWK WKH VWULQJV� (DFK OLQNLQJ URG PRYHV RQH
QRWH LQ HDFK RFWDYH DFURVV WKH ZKROH KDUS�

7KH ೩QDO PHFKDQLVP WKDW LV GHVFULEHG E\ 'LGHURW LV FDOOHG D FURFKHWV PHFKDQLVP�
ZKHUH VPDOO KRRNV DUH VFUHZHG RQ WR D VSLQGOH ZKLFK MXWV RXW IURP WKH QHFN WKURXJK
WKH IURQW�DFWLRQ SODWH� :KHQ WKH SHGDO LV SUHVVHG� D FURFKHW SXVKHV D VWULQJ DJDLQVW
WKH VHPLWRQH QXW ZKLFK UHVXOWV LQ WKH VKRUWHQLQJ RI WKH YLEUDWLQJ OHQJWK RI WKH
VWULQJ E\ D VHPLWRQH� 7KH PHFKDQLFDO DFWLRQ RI SUHVVLQJ GRZQ SHGDOV PD\ DSSHDU
FRXQWHU�LQWXLWLYH WR QRQ�KDUSLVWV� DV WKLV DFWLRQ UHVXOWV LQ D SLWFK WKDW LV D VHPLWRQH
KLJKHU� %HIRUH WKH SHGDO DFWLRQ LV RSHUDWHG� WKH YLEUDWLQJ OHQJWK RI DQ\ VWULQJ UXQV
IURP WKH VRXQGERDUG� ZKLFK DFWV OLNH D EULGJH� WR D QXW ZKLFK LV ೩[HG WR WKH QHFN�
:KHQ WKH SHGDO LV SXW LQ XVH� WKH FURFKHW EHFRPHV WKH QHZ QXW DQG WKH SLWFK LV
FRQVHTXHQWO\ DOWHUHG�

7KH VHYHQ SHGDOV WKDW DOWHU WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV DUH GLVWULEXWHG DW WKH
EDVH RI WKH KDUS� WKUHH RQ WKH OHIW�KDQG VLGH� IURP OHIW WR ULJKW '� &� %� DQG RQ WKH
ULJKW (� )� *� DQG $�

)LJXUH ���� 7KH SRVLWLRQV RI WKH SHGDOV LQ WKH XSSHU SRVLWLRQ�

��� 7XQLQJ WKH KDUS

7KH ZRUG WXQLQJ LV FRPPRQO\ XVHG WR PHDQ WKUHH GL೨HUHQW SURFHGXUHV RQ D KDUS�
,W FDQ PHDQ�
� SXWWLQJ D KDUS LQ D FHUWDLQ SLWFK OLNH WXQLQJ DW ���+]� ���+] RU ���+]� 7KLV LV
GLVFXVVHG EHORZ LQ ������
� VHWWLQJ WKH KDUS XS LQ D FHUWDLQ NH\ EHIRUH SOD\LQJ DQG ZKHUH DOO WKH SHGDOV DUH
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)LJXUH ���� $Q H[DPSOH RI D SHGDO LQ WKH ORZHU SRVLWLRQ� KHOG LQ WKH VLGH QRWFK�
(UDUG� 7KH +DUS� 3ODWH 9�

LQ WKH XSSHU SRVLWLRQ� 7KH VWULQJV DUH WKHQ VDLG WR EH LQ DQ RSHQ SRVLWLRQ� 7KH
DXWKRU FDOOV WKLV NH\ WKH ފEDVHމ VHW�XS NH\ RI WKH KDUS�� 7KH ފEDVHމ VHW�XS NH\
GHWHUPLQHV ZKDW IRXUWHHQ VHPLWRQHV DUH DYDLODEOH WR WKH KDUSLVW IRU DQ HQWLUH SLHFH�
RU D PRYHPHQW RI D SLHFH LQ HDFK RFWDYH�
� 7KH ೩QDO XVH RI WKH WHUP ފWXQLQJމ PHDQV WKH DGMXVWPHQW PDGH UHJDUGLQJ WKH
UHODWLRQVKLS EHWZHHQ RQH SLWFK DQG DQRWKHU SLWFK� KRZ D FHUWDLQ LQWHUYDO VRXQGV�
7KLV GHSHQGV RQ KRZ WKH WZHOYH QRWHV RI WKH FKURPDWLF VFDOH DUH GLYLGHG� 7KLV LV
UHIHUUHG WR DV WHPSHUDPHQW� (TXDO WHPSHUDPHQW PHDQV WKDW WKH LQWHUYDO EHWZHHQ
HDFK VHPLWRQH LV HTXDO WR ��� FHQWV� ,W ZRXOG DSSHDU WR KDYH EHHQ WKH PRVW
XVHG WHPSHUDPHQW RQ WKH KDUS LQ WKH HLJKWHHQWK� DQG HDUO\ QLQHWHHQWK�FHQWXULHV��

2WKHU WHPSHUDPHQWV LQFOXGLQJ ��� FRPPD PHDQ�WRQH DQG ��� FRPPD PHDQ�WRQH
WHPSHUDPHQW DUH SRVVLEOH� ,W GHSHQGV LI WKH KDUS KDV ೩[HG RU D PRYDEOH VHPLWRQH
QXWV��

����� 7KH ފEDVHމ NH\

7KH KDUS FDQ WKHRUHWLFDOO\ EH VHW�XS LQ DQ\ ފEDVHމ NH\ EXW LV XVXDOO\ WXQHG LQ (�೪DW
PDMRU JLYLQJ WKH SRVVLELOLW\ WR SOD\ LQ VRPH NH\V ZLWK ೪DWV DQG VRPH NH\V ZLWK
VKDUSV� 7KH DFWLRQ RI WKH VHYHQ SHGDOV RQ WKH KDUS UHVXOW LQ DQ H[WUD VHYHQ QRWHV
LQ DGGLWLRQ WR WKH VHYHQ RSHQ VWULQJV LQ WKH RFWDYH� $ WRWDO RI IRXUWHHQ QRWHV DUH
WKHUHIRUH SRVVLEOH LQ HDFK RFWDYH� WZR QRWHV DUH GRXEOHG LQ HDFK RFWDYH� :KHQ
D KDUS LV WXQHG LQ (�೪DW PDMRU DV WKH ފEDVHމ VHW�XS NH\� WKH WZR QRWHV WKDW DUH
GRXEOHG LQ WKH RFWDYH DUH $�೪DW�*�VKDUS DQG (�೪DW�'�VKDUS� 7KLV JLYHV WKH KDUSLVW
WKH SRVVLELOLW\ WR XVH DOWHUQDWLYH VWULQJV IRU WZR QRWHV SHU RFWDYH�

�6HH *ORVVDU\�
�1R FRPSUHKHQVLYH UHVHDUFK RQ WHPSHUDPHQW� SLWFK DQG VWULQJV H[LVWV IRU WKH VLQJOH�DFWLRQ KDUS�
�%HDW :ROI� ފ�7LPHOLQH�3HGDOKDUSVމ DFFHVVHG 0D\ �� ����� KWWS���ZZZ�EHDWZROI�FK�3RUWDOV����SGI�

7LPHOLQHBSHGDOKDUSVB�����SGI"YHU ����������������������

http://www.beatwolf.ch/Portals/14/pdf/Timeline_pedalharps_2012.pdf?ver=2014-09-12-140457-193
http://www.beatwolf.ch/Portals/14/pdf/Timeline_pedalharps_2012.pdf?ver=2014-09-12-140457-193
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)LJXUH ���� +DUS VHW�XS LQ (�೪DW PDMRU DV ފEDVHމ NH\�

����� 3LWFK DQG WHPSHUDPHQW

7KHUH LV QR FRPSUHKHQVLYH VWXG\ RQ SLWFK�� RU WHPSHUDPHQWV DQG WKH KDUS���

0RVW HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\ WUHDWLVHV DQG PHWKRGV H[SODLQ DQG JLYH
LQVWUXFWLRQV RQ KRZ WR WXQH WKH KDUS LQ D VSHFL೩HG ފEDVHމ VHW�XS NH\� 7KH LQVWUXFWLRQV
DUH SUDFWLFDO DQG QRW WKHRUHWLFDO� DQG PRVW RIWHQ GR QRW SRLQW WR DQ\ VSHFL೩F SLWFK
RU WHPSHUDPHQW� ,Q WKH HDUOLHVW PHWKRG IRU KDUS RI ����� 3� -� 0H\HU ZULWHV�

[3UHQHމ OD VHL]L«PH FRUGHޓ�TXކRQ DSSHOOH ID� FHWWH FRUGH VHUD XQ PL�
PHWWH] FHWWH FRUGH ¢ OކXQLRQ DYHF OH PLE GH TXHOTXކDXWUH ,QVWUXPHQW�
$FFRUGH] OD FRUGH GL VL� TXL HVW DX�GHVVXV� ¢ OD TXLQWH SDUIDLWHPHQW MXVWH
HQ PRQWDQWފ���

3� -� 0H\HU FRQWLQXHV WR LQVWUXFW WKH KDUSLVW WR WXQH WKURXJK WKH F\FOH RI ೩IWKV DQG
RFWDYHV� H�E�%�I�F�&�*�J�G�G�D�E��� 7KHUH DUH SUREOHPDWLF IHDWXUHV UHJDUGLQJ
WKLV WH[W� %HIRUH WKLV SDUDJUDSK RQ KRZ WR WXQH WKH KDUS LQ %�೪DW PDMRU� 0H\HU
ZULWHV WKDW WKH KDUS KDV WKLUW\�WZR VWULQJV ZLWK D UDQJH %�I�� 7KH VL[WHHQWK VWULQJ
IURP WKH WRS RI WKH KDUS LV HE� ZKLFK LV FDOOHG ID LQ PRGDO WHUPV� DV LW LV WKH IRXUWK
QRWH LQ WKH NH\ RI %�೪DW PDMRU� 7KH F\FOH RI ೩IWKV HQGV ZLWK �ފDމ ZKLFK 0H\HU
FRQYHQLHQWO\ VWDWHV WKDW LW LV WKH VHQVLEOHމ GH VL� TXL VHUD OH VRQ SULQFLSDO GH OD
JDPPH GX VL� 	 WRXWH OD JDPPH VHUD DFFRUG«Hފ��� -XVW DQG SHUIHFW ೩IWKV DQG
RFWDYHV UHVXOW LQ D 3\WKDJRUHDQ WXQLQJ� ZKLFK GRHV QRW IXQFWLRQ ZLWK PDMRU DQG
PLQRU NH\V RU KDUPRQLHV� RU IRU HLJKWHHQWK�FHQWXU\ PXVLF� ,W LV WKH DXWKRUކV RSLQLRQ
WKDW 0H\HU DQG WKH ZULWHUV RI RWKHU ODWHU PHWKRGV XVH WKH ZRUG ފMXVWHމ DQG ފSDUIDLWމ
LQ D GL೨HUHQW ZD\���

��,ELG� %HDW :ROIކV WLPHOLQH LQFOXGHV SUREDEOH SLWFKHV RI KDUSV GXULQJ WKH HLJKWHHQWK� DQG QLQHWHHQWK�
FHQWXULHV�
��-DDS .HSSHO� 7KHމ 3HGDO +DUS LQ ,WV +LVWRULFDO 3HUVSHFWLYH� 6WULQJLQJ DQG 7HPSHUDPHQWފ� LQ $VSHFWV
RI WKH +LVWRULFDO +DUS� 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO +LVWRULFDO +DUS 6\PSRVLXP� 8WUHFKW� ����� HG�
0DUWLQ YDQ 6FKDLN �8WUHFKW� 67,08� ������ ���ހ���
��0H\HU� (VVDL� ��ހ� 7DNHމ WKH VL[WHHQWK VWULQJVޓFDOOHG )� WKLV VWULQJV ZLOO EH DQ (� SXW WKLV VWULQJ LQ
XQLVRQ ZLWK WKH (�೪DW RI ZKDWHYHU RWKHU LQVWUXPHQW� 7XQH WKH VWULQJ RI %� ZKLFK LV DERYH� DV D SHUIHFW
MXVW ULVLQJ ೩IWKފ�
��6HH VWHP\6މ RI SLWFK QRWDWLRQފ� XQGHU �ފEEUHYLDWLRQV$މ SDJH [�
��,W LV WKHމ VHQVLEOH� WKH OHDGLQJ QRWH RI %� ZKLFK LV WKH PDLQ QRWH LQ WKH VFDOH RI %�೪DW� DQG DOO WKH
VFDOH ZLOO EH WXQHGފ�
��3LWFK DQG WHPSHUDPHQW DV EH\RQG WKH VFRSH RI WKLV VWXG\�
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7KHVH ೩UVW GLUHFWLRQV RQ KRZ WR WXQH WKH KDUS LV IRU WKH ފEDVHމ NH\ RI %�೪DW PDMRU�
0H\HU ODWHU H[SODLQV KRZ WR WXQH WKH KDUS IRU WKH ފEDVHމ NH\ RI (�೪DW PDMRU� VR WKH
$ VWULQJV ZLOO EH ORZHUHG E\ RQH VHPLWRQH� ,W PLJKW VHHP ORJLFDO ZKHQ WXQLQJ WKH $
VWULQJ DV $� WR WDNH WKH ( VWULQJ DQG WXQH WKH $ DV WKH LQWHUYDO RI D IRXUWK RU ೩IWK�
+RZHYHU� 0H\HU ZULWHV WKDW WKH KDUSLVW VKRXOG SUHVV GRZQ WKH * SHGDO� PDNLQJ WKH
* VWULQJ VRXQG DV * DQG WKHQ WXQH WKH $ VWULQJ LQ XQLVRQ ZLWK WKH *� ,W LPSOLHV
WKDW 0H\HUކV LQWHQWLRQ LV QRW WR LQVWUXFW WKH KDUSLVW WR WXQH LQ 3\WKDJRUHDQ WXQLQJ�
DV * DQG $ DUH WZR GL೨HUHQW SLWFKHV LQ WKDW WHPSHUDPHQW�

&RUEHOLQ DQG &RXVLQHDXކV LQVWUXFWLRQV DUH VLPLODU WR 0H\HUކV� H[FHSW WKH\ DOVR
LQVWUXFW WKH KDUSLVW WR FKHFN WKH WULDG RI WKH WRQLF DQG GRPLQDQW NH\V��� &RXVLQHDX
DOVR VSHFL೩HV WKDW DIWHU WXQLQJ WKH ೩UVW RFWDYH �ފMXVWHމ WKH ೩UVW ೩IWK VKRXOG EH�

¢މ EDLVVHUށXQ WDQW VRLW SHX� SDUFHTXH VDQV GHOD OHV WLHUFHV
GHYLHQGURLHQW WURS IRUWHV HW VHURLHQW GXUHV ¢ OކRUHLOOHފ���

7KLV SRLQWV WR D WHPSHUDPHQW WKDW LV HTXDO RU FORVH WR HTXDO WHPSHUDPHQW� ZKHUH
WKH ೩IWKV DUH WHPSHUHG� %DFNRIHQ FOHDUO\ LQVWUXFWV WKH KDUSLVW WKDW GLHމ 3HGDOKDUIH
ZLUG QDFK 4XLQWHQ XQG 2NWDYHQ LQ VFKZHEHQGHU 7HPSHUDWXUޓJHVWLPPWފ���

7KH WHPSHUDPHQW RI WKH VLQJOH�DFWLRQ KDUS FDQ EH DFWXDOO\ PHDVXUHG LQ FHQWV� DV WKH
VHPLWRQH LV D SK\VLFDO GLVWDQFH IURP WKH VHPLWRQH QXW RQ WKH QHFN RI WKH KDUS WR WKH
SHGDO PHFKDQLVP WKDW DOWHUV WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ� -DDS .HSSHO� 'XWFK
KDUS UHVWRUHU� KDV LGHQWL೩HG WZR WHPSHUDPHQWV��� ZKHUH KDUSV ZLWK VLQJOH�DFWLRQ
SHGDO PHFKDQLVPV ZHUH HLWKHU EXLOW IRU HTXDO WHPSHUDPHQW�WKH VHPLWRQH LV HTXDO
WR ��� FHQWV� RU IRU D VPDOOHU VHPLWRQH RI DSSUR[LPDWHO\ �� FHQWV� 7KLV ZRXOG SRLQW
WR D ��� FRPPD PHDQ�WRQH WHPSHUDPHQW� 7KH WHPSHUDPHQWV RI VHYHUDO KDUSV KDYH
DOVR EHHQ PHDVXUHG E\ %HDW :ROI� $FFRUGLQJ WR KLP� WKH KDUSV E\ &RXVLQHDX DQG
1DGHUPDQ ZHUH EXLOW IRU HTXDO WHPSHUDPHQWV���

3LWFK

7KH SLWFK RI KDUSV FRXOG DOVR EH PHDVXUHG� )URP WKH IHZ KLVWRULFDO VWULQJ OLVWV
WKDW UHPDLQ� DQG WKH NQRZQ WRWDO WHQVLRQ RQ HLJKWHHQWK� DQG QLQHWHHQWK�FHQWXU\
KDUSV� VRPH FRQFOXVLRQV RQ KLVWRULFDO SLWFKHV FRXOG EH GUDZQ� 7KH FXUUHQW UHVHDUFK
LV WKDW RI %HDW :ROI� ZKHUH KH SODFHV WKH SLWFK EHWZHHQ ���+] DQG ���+] IRU
HLJKWHHQWK�FHQWXU\ KDUSV EXLOW EHIRUH �������

,Q 3� -� 0H\HUކV KDUS PHWKRG TXRWHG DERYH� WKH DFWXDO SLWFK RI WKH KDUS LV XQGH೩QHG�
DV WKH KDUSLVW LV LQVWUXFWHG WR VLPSO\ WDNH D QRWH� WKH (� RI DQ\ QHDU�E\ LQVWUXPHQW
DQG WXQH WKH KDUS RQ WKH EDVLV RI WKDW SLWFK��� &RXVLQHDX ZULWHV WKDW WKH KDUSLVW
��)UDQ©RLV�9LQFHQW &RUEHOLQ�0«WKRGH GH KDUSH� SRXU DSSUHQGUH VHXO HW HQ SHX GH WHPSV ¢ MRXHU GH FHW
LQVWUXPHQW� DYHF XQ SULQFLSH WUªV VLPSOH SRXU OކDFFRUGHU �3DULV� ������ �ހ�� -DFTXHV�*HRUJHV &RXVLQHDX�
0«WKRGH GH +DUSH 6XLYLH GކXQ 5HFXHLO GH 3HWLWV $LUV GH GLHUHQV $XWHXUV� RS� � �3DULV� &RXVLQHDX�
������ ���ހ��
ORZHUޓމ�� >WKH ೩IWK@ D OLWWOH� EHFDXVH RWKHUZLVH WKH WKLUGV ZLOO EHFRPH WR ORXG DQG KDUVK WR WKH HDUVފ�
��%DFNRIHQ� $QOHLWXQJ� ����� ��� 7KHމ SHGDO KDUS LV WXQHG ZLWK HTXDO ೩IWKV DQG RFWDYHVފ�
��.HSSHO� 7KHމ 3HGDO +DUS LQ ,WV +LVWRULFDO 3HUVSHFWLYHފ� ���ހ���
��6HH IRRWQRWH ��
��:ROI� ފ�7LPHOLQH�3HGDOKDUSVމ
��&RUEHOLQ� 0«WKRGH� �ހ��



�� &+$37(5 �� 6,1*/(�$&7,21 +$536

QHHGV WR DFTXLUH D WXQLQJ�IRUN DQG WDNH WKH SLWFK RI WKH 2SHUD GH 3DULV� ZKLFK LV WKH
ORZHVW SLWFK RI DOO WKH RUFKHVWUDV��� 7KHUH LV HYLGHQFH IURP KDUS FRQFHUWRV� WKDW WKH
KDUS ZDV XVHG DV D WUDQVSRVLQJ LQVWUXPHQW DQG WKHUHIRUH ZDV WXQHG RQH VHPLWRQH
ORZHU ZLWK UHVSHFW WR RWKHU LQVWUXPHQWV� 7KLV LV GLVFXVVHG LQ VHFWLRQ ���� DQG ZLWK
UHJDUGV WR 6SRKUކV KDUS PXVLF LQ VHFWLRQ ������

$ FRPSUHKHQVLYH VWXG\ LV QHHGHG� XVLQJ WKH SULPDU\ VRXUFHV OLNH WKH KDUS PHWKRGV
DQG WUHDWLVHV WR UHDFK DQ\ FRQFOXVLRQV RQ SLWFK DQG WHPSHUDPHQW RQ WKH KDUS�

��� +DUS EXLOGLQJ ���������

7KH ೩UVW KDUSV DUH GHVFULEHG DV KDYLQJ IRXU RU ೩YH SHGDOV DQG WZR RI WKHVH
LQVWUXPHQWV KDYH EHHQ UH�GLVFRYHUHG DQG VWXGLHG E\ %HDW :ROI �6HH VHFWLRQ ��������
ފ$5�5$މ KDUSV�� +DUSV XS WR WKH Vކ���� KDG VHYHQ SHGDOV� )URP ����� .UXPSKROW]� LQ
FROODERUDWLRQ ZLWK 1DGHUPDQ� LQYHQWHG WZR H೨HFW SHGDOV� WKH S«GDOH ¢ UHQIRUFHPHQW
DQG WKH VRXUGLQH SHGDO� .UXPSKROW] DOVR LQYHQWHG D &RQWUHEDVVH RX &ODYLFRUGH ¢
PDUWHDX� ZKLFK ZDV EXLOW E\ (UDUG� &RXVLQHDXކV HLJKWK SHGDO ZDV D VRXUGLQH SHGDO�
7KHVH DUH GLVFXVVHG LQ VHFWLRQ ����

$ 1DGHUPDQ ZLWK WZHOYH SHGDOV LV SDUW RI D SULYDWH FROOHFWLRQ LQ WKH 8.� 7KH ೩UVW
VHYHQ SHGDOV DUH IRU DOWHULQJ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV� WKH HLJKWK LV D
S«GDOH ¢ UHQIRUFHPHQW� WKH QLQWK LV D VRXUGLQH SHGDO� DQG WKH RWKHU WKUHH DUH IRU
D DVVRRQ%މ �D EX]]LQJ VRXQG PDGH E\ D SDUFKPHQW VWULS WRXFKLQJ WKH VWULQJV��
'UXP DQG 7XUNLVK %HOOVފ��� &RXVLQHDXކV XQLTXH KDUS ZLWK IRXUWHHQ�SHGDOV LV EULH೪\
GLVFXVVHG VHFWLRQ ������

'UR\HQ�5HEHU OLVWV RYHU IRUW\ OXWKLHUV WKDW EXLOW VLQJOH�DFWLRQ KDUSV��� 7KH
PHFKDQLVP IRU VKRUWHQLQJ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV ZDV GL೨HUHQW IURP
PDNHU WR PDNHU� 7KH HDUO\ SHGDO KDUSV KDG D FUXWFK�DQG�QXW V\VWHP�

����� &UXWFK PHFKDQLVP

������� +RFKEUXFNHU KDUSV

7KH LQYHQWLRQ RI WKH KDUSH RUJDQLV«H LV XVXDOO\ DWWULEXWHG WR +RFKEUXFNHU� IURP
0LQGHOKHLP ZKR PRYHG WR 'RQDXZ¸UWK� *HUPDQ\ LQ ������� +H ZDV D VRQ RI
WKH YLROLQ PDNHU DQG KH ZDV GHVFULEHG DV QRW RQO\ WKH LQYHQWRU RI WKH %UHW�KDUH
EXW DOVR WKDW KH ZDV D JRRGމ KDUSLVWފ��� $W OHDVW WKUHH RI KLV VRQV� 6LPRQ ������
��&RXVLQHDX� 0«WKRGH� ����� ���ހ��
��3DUNHU� &KLOG RI 3XUH +DUPRQ\� ���
��'UR\VHQ�5HEHU� +DUIHQ� 5HJLVWHUމ GHU ,QVWUXPHQWHQEDXHU XQG �ކފU೩QGHU)ޅ
��+LV VXUQDPH LV VRPHWLPHV VSHOW +RFKSUXJJHU�
��:DOWKHU�0XVLNDOLVFKHV /H[LNRQ� ���� +RFKEUXFNHU HUIXQGHQHQމ JURVVHQ %UHW +DU೨H� DXI ZHOFKHU HU
RKQH 9HUVWLPPXQJ� DOOH 6HPLWRQLD VSLHOHQ XQG PLWQHKPHQ NDQQޓLVW JOHLFKIDOOV HLQ VWDUFNHU +DU೨HQLVWފ�
+RFKEUXFNHU LQYHQWHGމ WKH ELJ SHGDO KDUS� RQ ZKLFK� ZLWKRXW WXQLQJ� DOO VHPLWRQHV FDQ EH SOD\HG DQG
PDGHޓ LV DOVR D JRRG KDUSLVWފ�
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������ -RKDQQ &KULVWRSK �E������ DQG -HDQ >-RKDQQ@ �%DSWLVW ����������� WUDYHOOHG
DFURVV (XURSH� SHUIRUPLQJ LQ 9LHQQD� %UXVVHOV� 3DULV DQG 6W� 3HWHUVEXUJ� ZKLOH WKHLU
FRXVLQ &KULVWLDQ ������������ D PRQN �&RHOHVWLQ�� DQG ZDV DOVR D FRPSRVHU DQG
KDUSLVW� -HDQ�%DSWLVW +RFKEUXFNHU ZULWHV LQ WKH 3UHIDFH WR KLV 5HFXHLO Gކ$ULHWWHV
FKRLVLHV� 2S� �� WKDW WKH KDUSH S«GDOH ZDV QRW NQRZQ EHIRUH ���� DQG WKDW
LW ZDV LQYHQWHG E\ KLV IDWKHU��� 7KH 1HXH =HLWXQJHQ YRQ JHOHKUWHQ 6DFKHQ RQ
'HFHPEHU �� ����� DQQRXQFHG WKH QHZ W\SH RI KDUS DV WKH 3HGDO� RGHU 7UHW�+DUH
DWWULEXWLQJ WKH LQYHQWLRQ WR 6LPRQ +RFKSUXJJHU� ZKR KDG UHFHQWO\ SHUIRUPHG IRU
WKH +RO\ 5RPDQ (PSHURU &KDUOHV 9, ����������� LQ 9LHQQD��� )UDQ©RLV�-RVHSK
)HWLV ZURWH WKDW +RFKEUXFNHU ೩UVW PDGH KDUSV ZLWK ೩YH SHGDOV DQG WKHQ VHYHQ���

1R +RFKEUXFNHU KDUS ZLWK ೩YH SHGDOV KDV EHHQ LGHQWL೩HG \HW��� 7KUHH HDUO\
+RFKEUXFNHU KDUSV� RQH IURP ����� RQH IURP ������ DQG RQH XQGDWHG� KDYH
VXUYLYHG DQG KDYH EHHQ VWXGLHG E\ WKH ZRUOG HDUO\ SHGDO KDUS H[SHUW� %HDW :ROI RI
6FKD೨KDXVHQ� 6ZLW]HUODQG� 7KH +RFKEUXFNHU KDUS GDWHG ���� LV WKH HDUOLHVW GDWHG
KDUS WKDW KDV EHHQ FRPSUHKHQVLYHO\ UHVHDUFKHG DQG DQDO\VHG DQG LV QRZ SDUW RI
WKH 0XV«H GH OD PXVLTXH� 3DULV�

7KHVH WKUHH KDUSV KDYH VHYHQ SHGDOV ZLWK SHGDO URGV WKDW UXQ WKURXJK WKH UHVRQDQFH
ER[� DV WKH FROXPQ RI DOO WKUHH KDUSV LV YHU\ VOLP DQG WKH URGV ZRXOG QRW ೩W LQVLGH
VXFK D FROXPQ��� )RU HDFK VWULQJ� IRXU PHWDO OLQNDJHV DUH ೩[HG WR WKH QHFN� 7KH
WXQLQJ SLQ LV DW WKH KLJKHVW SRLQW DQG WKLV LV ZKHUH WKH VWULQJ LV ೩QDOO\ KHOG LQ SODFH
DQG FDQ EH WXQHG WR SLWFK� 8QGHUQHDWK WKH WXQLQJ SLQ LV WKH EULGJH SLQ� ZKLFK
GH೩QHV WKH YLEUDWLQJ OHQJWK RI WKH VWULQJ� 7KH WZR SDUWV RI WKH PHFKDQLVP WR DOWHU
WKH SLWFK DUH IRXQG EHORZ WKH QXW� 7KH ೩UVW SDUW LV D VLPSOH FUXWFK WKDW PRYHV
IURP D YHUWLFDO GRZQZDUGV SRVLWLRQ WR D VLGH SRVLWLRQ� :KHQ WKH SHGDO LV SUHVVHG
GRZQ� WKH FUXWFK LV SXVKHG WR RQH VLGH DQG ZLWK WKLV DFWLRQ� WKH VWULQJ VKLIWV RXW
RI DOLJQPHQW DQG WRXFKHV WKH VHFRQG SLQ EHORZ WKH FUXWFK� 7KLV SLQ VKRUWHQV WKH
YLEUDWLQJ OHQJWK RI WKH VWULQJ DQG SLWFK LV DOWHUHG E\ RQH VHPLWRQH�

7KH DXWKRU KDV LGHQWL೩HG WZR SRUWUDLWV� ZKHUH D +RFKEUXFNHU KDUS KDV EHHQ SDLQWHG�
$QJHOLFD .DXIPDQQކV :RPDQ 3OD\LQJ D +DUS FOHDUO\ VKRZV D KDUS ZLWK VKRUW PHWDO
SHGDO VWXPSV OLNH WKRVH RI WKH WKUHH H[LVWLQJ +RFKEUXFNHU KDUSV���

��+RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV�
��ފ�LHQ:މ ���� +RFKEUXFNHU� 5HFXHLO Gކ$ULHWWHV ZULWHV WKDW WKLV SHUIRUPDQFH ZDV LQ �����
��)UDQ©RLV�-RVHSK )«WLV� %LRJUDSKLH XQLYHUVHOOH GHV PXVLFLHQV HW ELEOLRJUDSKLH J«Q«UDOH GH OD PXVLTXH�
YRO� � �%UX[HOOHV� 0HOLQH� ������ )UDQ©RLV�-RVHSK )HWLV ������������ %HOJLDQ PXVLFRORJLVW� FRPSRVHU
DQG WHDFKHU�
��+RFKEUXFNHU PDGH +DNHQKDUIHQ ZLWK ೩YH KRRNV�
53$+މ�� 5(6725$7,21 � +DUS E\ +RFKEUXFNHUފ� ����� KWWS���EHDWZROI�FK�5HVWRUDWLRQ�+RFKEUXFNHU�
WDELG�����ODQJXDJH�HQ�86�'HIDXOW�DVS[� &ORVH�XS SKRWRJUDSKV RI WKH UHVWRUDWLRQ RI WKLV LQVWUXPHQW DUH
RQ :ROIކV ZHEVLWH�
��,ELG�
��$QJHOLFD .DXIPDQQ� :RPDQ 3OD\LQJ D +DUS� >����@� RLO RQ FDQYDV� ����� [ ����� FP� 6HDWWOH $UW
0XVHXP� $FFHVVLRQ 1R�������� $ VHFRQG SRUWUDLW� DOVR DWWULEXWHG WR .DXIPDQQ LV 3RUWUDLW RI (OL]DEHWK
(ZHU� IXOO�OHQJWK� VHDWHG LQ D :KLWH 'UHVV ZLWK D <HOORZ 6KDZO� 3OD\LQJ D +DUS� LQ DQ ,QWHULRU� F� ��������
RLO RQ FDQYDV� ���� [ ���� FP� 3ULYDWH FROOHFWLRQ� .DX೨PDQ� $QJHOLFD ������������ 6ZLVV SDLQWHU�

http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
http://beatwolf.ch/Restoration/Hochbrucker/tabid/823/language/en-US/Default.aspx
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)LJXUH ���� .DX೨PDQ� $QJHOLFD� 3RUWUDLW RI (OL]DEHWK (ZHU� IXOO�OHQJWK� VHDWHG LQ D
:KLWH 'UHVV ZLWK D <HOORZ 6KDZO� 3OD\LQJ D +DUS� LQ DQ ,QWHULRU� F� ��������
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������� ފ$5�5$މ KDUSV

%HDW :ROI KDV VWXGLHG WZR HDUO\ HLJKWHHQWK�FHQWXU\ KDUSV ZLWK IRXU DQG ೩YH SHGDOV
UHVSHFWLYHO\��� 7KH KDUSV DUH ERWK VLJQHG ފ5$މ ZKLFK :ROI WKLQNV FRXOG EH D
PRQRJUDP DQG FRXOG DOVR WKHUHIRUH EH UHDG DV �ފ$5މ 7KH KDUSV KDYH WKLUW\�WKUHH
VWULQJV EXW ZLWK GL೨HUHQW UDQJHV �&��J� DQG %��I��� DQG KDYH D V\VWHP RI FUXWFKHV
WKDW WXUQ FORFNZLVH WR VKRUWHQ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV� $ V\VWHP RI
OLQNDJHV UXQ WKURXJK WKH KDUSކV QHFN DQG MRLQ WR WKH URGV LQVLGH WKH UHVRQDQFH ER[�
7KH URGV WKHQ OLQN WR WKH SHGDOV DW WKH EDVH RI WKH KDUS� 7KH KDUS ZLWK IRXU SHGDOV
KDV FUXWFKHV IRU WKH VWULQJV &� %� ( DQG )� ZKLFK DUH FRQYHQLHQWO\ ZULWWHQ RQ WKH
LQVLGH RI WKH PHFKDQLVP� ZKLOH WKH KDUS ZLWK ೩YH SHGDOV KDV ೩YH FUXWFKHV IRU WKH
VWULQJV %� &� (� )� *� 7KH SHGDOV IRU WKH & DQG % VWULQJ DUH IRXQG RQ WKH OHIW�KDQG
VLGH RI WKH EDVH RI WKH KDUS� WKH UHPDLQLQJ DUH RQ WKH ULJKW�KDQG VLGH� %RWK RI WKHVH
KDUSV ZRXOG KDYH EHHQ WXQHG LQ %E PDMRU� :KHQ WKH YLEUDWLQJ OHQJWK RI WKH VWULQJV
DUH VKRUWHQHG WKH &� %� (� ) DQG * VWULQJV ZRXOG VRXQG DV &� %� (� ) DQG *�
7KH SHGDOV DUH DSSUR[LPDWHO\ ���� FP IURP WKH JURXQG� ZKLFK� FRPSDUHG WR RWKHU
KDUSV� LV UDWKHU KLJK IURP WKH JURXQG�

)LJXUH ���� ފ5$މ KDUS ZLWK ೩YH SHGDOV �HDUO\ ��WK F��� 3ULYDWH FROOHFWLRQ�

��%: ���������� LV KRXVHG LQ WKH +LVWRULVFKHV 0XVHXP 6W� *DOOHQ ,QY� 1U� ����� 7KH SUHVHQW ORFDWLRQ
RI %: ���������� LV XQNQRZQ� , NLQGO\ WKDQN %HDW :ROI IRU VKDULQJ WKLV LQIRUPDWLRQ IURP KLV SHUVRQDO
DUFKLYHV DQG FDWDORJXH�
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����� &URFKHWV PHFKDQLVP

7KH V\VWHP GHVFULEHG VR PHWLFXORXVO\ LQ 'LGHURWކV (QF\FORS«GLH LV D FURFKHWV V\VWHP�
$V QRWHG E\ %DUWKHO� WKH WHFKQLFDO GUDZLQJV LQ WKH (QF\FORS«GLH DUH YHU\ VLPLODU WR
WKH KDUSV EXLOW E\ -HDQ�+HQUL 1DGHUPDQ�� ZKR EXLOW KDUSV ZLWK WKLV PHFKDQLVP�
/XWKLHUV WKDW XVH WKH FURFKHWV PHFKDQLVP LQFOXGH�

-HDQ�+HQUL 1DGHUPDQ �����������
+HQUL 1DGHUPDQ �����������
*RGHIUR\ +ROW]PDQ �"�����"�����
-HDQ�%DSWLVWH 'HVKD\HV �����������
(GPRQG 6DXQLHU �F� �����F� �����
-HDQ /RXYHW �F� ����������
:ROWHUV �DFWLYH F� �����
6HʮEDVWLHQ 5HQDXOW �DFWLYH F� �����
6WRUFN� 6WUDVERXUJ �DFWLYH ��WK FHQWXU\�
3KLOLSSH�-DFTXHV 0H\HU ������������ /RQGRQ

����� %«TXLOOHV PHFKDQLVP

&RXVLQHDX LQYHQWHG D V\VWHP ZLWK E«TXLOOHV DURXQG ����� ZKLFK DUH SDLUVމ RI VPDOO
PHWDO OHYHUV� RQH RQ HDFK VLGH RI WKH VWULQJފ� ZKLFK SLQFK WKHމ VWULQJ IURP RSSRVLWH
VLGHV ZKHQ WKH SHGDO ZDV GHSUHVVHGފ��� 7KLV PHFKDQLVP ZDV DOVR UHIHUUHG WR DV ¢
VDERWV RU ��ފ�PPHUFKHQ¦+މ 7KLV PHFKDQLVP ZDV PRVWO\ XVHG E\ WKH &RXVLQHDX
OXWKLHUV� *HRUJHV &RXVLQHDX DQG KLV VRQ -DFTXHV�*HRUJHV� &RXVLQHDX DOVR
H[SHULPHQWHG ZLWK DQRWKHU PHFKDQLVP FDOOHG WKH FKHYLOOHV WRXUQDQWHV PHFKDQLVP�
ZKHUH WKH WXQLQJ SLQV DUH GLUHFWO\ OLQNHG WR WKH SHGDOV� PHDQLQJ WKDW WKHUH LV QR
PHFKDQLVP LQ WKH QHFN RI KDUS� :KHQ D SHGDO LV GHSUHVVHG� WKH WXQLQJ SLQ URWDWHV
DQG KHQFH WKH SLWFK LV DOWHUHG�

����� )RXUFKHWWHV PHFKDQLVP

6«EDVWLHQ (UDUG GHYLVHG DQRWKHU PHFKDQLVP ZKLFK LV FDOOHG WKH IRXUFKHWWHV
PHFKDQLVP DURXQG ������� 7KLV PHFKDQLVP XVHV IRUNHG GLVFV� ZLWK WZR VPDOO
SLQV� 7KH SLQV SLQFK WKH VWULQJV ZKHQ WKH GLVF URWDWHV DQG ZDV SDWHQWHG LQ �����
7KLV PHFKDQLVP EHFDPH WKH VWDQGDUG PHFKDQLVP DQG LV VWLOO XVHG LQ PRGHUQ SHGDO
KDUSV� 7KH SULQFLSOHV KDYH FKDQJHG YHU\ OLWWOH VLQFH (UDUGކV WLPH�

��%DUWKHO� $X FĕXU GH OD KDUSH� ���
��$GHOVRQ� 5RXGLHU� DQG 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV )RXUWHHQ�3HGDO +DUSފ� ����
��-RKDQQ *HRUJ +HLQULFK %DFNRIHQ� %DFNRIHQކV +DUIHQ�6FKXOH PLW %HPHUNXQJHQ ¾EHU GHQ %DX GHU
+DUIH XQG GHUHQ QHXHUH 9HUEHVVHUXQJHQ� �UG HG� �/HLS]LJ� %UHLWNRSI XQG +¦UWHO� ������ ��
��$GHOVRQ HW DO�� +LVWRU\ RI WKH (UDUG 3LDQR DQG +DUS� �����
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����� ފ5LQJމ PHFKDQLVP

-DFRE (UDW LQYHQWHG D V\VWHP ZKLFK LV DQ HQFORVHG YHUVLRQ RI WKH IRXUFKHWWH� 7KLV LV
D GLVN ZLWK DQ DWWDFKHG ULQJ� ZKLFK WKH VWULQJV SDVV WKURXJK� :KHQ WKH SHGDO LV
GHSUHVVHG� WKH GLVN DQG ULQJ URWDWH DQG SLQFK WKH VWULQJV���

)LJXUH ���� �FORFNZLVH IURP WRS OHIW�� +DUS PHFKDQLVPV� +RFKEUXFNHU �ފFUXWFKHVމ
E«TXLOOHV� FURFKHWV� IRXUFKHWWHV� �ފULQJމ +RFKEUXFNHU SHGDOV�

��� $GGLWLRQDO SHGDOV

7KHUH DUH WZR H[WUD SHGDOV IRXQG RQ VHYHUDO KDUSV ZKLFK GR QRW DOWHU WKH YLEUDWLQJ
OHQJWK RI D VWULQJ� 7KHVH DUH WKH SHʮGDOH Dʭ UHQIRUFHPHQW DQG WKH VRXUGLQH SHGDO�
7KHVH SHGDOV DOWHU WKH G\QDPLFV DQG TXDOLW\ RI WKH VRXQG SURGXFHG� 7KHPDLQ IHDWXUH
��+DUS QR� ��� KDV WKLV PHFKDQLVP DQG WKLV LV WKH SURSHUW\ RI WKH DXWKRU�
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RI WKH SHʮGDOH Dʭ UHQIRUFHPHQW ZDV WR SURGXFH DQ XQGXODWLQJ VRXQG� D TXDVL�YLEUDWR
H೨HFW� ZKHUHDV WKH VRXUGLQH SHGDO SURGXFHG DQ HFKR H೨HFW IURP WKH YLEUDWLRQV RI
UHVRQDWLQJ VWULQJV�

����� .UXPSKROW]ކV 3«GDOH ¢ UHQIRUFHPHQW

7KH SHʮGDOH Dʭ UHQIRUFHPHQW LV DQ HLJKWK SHGDO ORFDWHG RQ WKH OHIW�KDQG VLGH RI WKH
EDVH RI WKH KDUS DQG RSHUDWHG E\ WKH OHIW IRRW��� :KHQ WKH SHGDO LV SUHVVHG GRZQ�
WKH PHFKDQLVP RSHQV ೩YH VKXWWHUV ZKLFK DUH ORFDWHG DW WKH EDFN RI WKH UHVRQDQFH
ER[ RI WKH KDUS� :KLOH SOD\LQJ� WKH PRYHPHQWV RI WKLV SHGDO DOWHU WKH G\QDPLFV
DQG TXDOLW\ RI WKH VRXQG SURGXFHG E\ SUHVVLQJ GRZQ� ೩[LQJ DQG UHOHDVLQJ �RSHQLQJ�
೩[LQJ WKH VKXWWHUV RSHQ DQG FORVLQJ WKH VKXWWHUV�� ,W ZDV LQYHQWHG E\ .UXPSKROW]
DQG 1DGHUPDQ LQ ����� DQG VXEVHTXHQWO\ DGGHG WR PDQ\ KDUSV EXLOW LQ ERWK 3DULV
DQG /RQGRQ� 7KH LQYHQWLRQ ZDV ೩UVW GHVFULEHG LQ .UXPSKROW]ކV 3ULQFLSHV DQG WKH
V\PEROV DUH VKRZQ LQ ೩J� ���� DQG ������� .UXPSKROW] QDPHV WKH HLJKWK SHGDO
D SHGDO ¢މ UHQIRUFHPHQW� ¢ 6RQV SURORQJªV� ¢ 6RQV RQG«Vފ� ,W ZDV UHIHUUHG WR
E\ VHYHUDO QDPHV� LQFOXGLQJ S«GDO GH OD VRXSDSH��� VZHOOމ SHGDOފ LQ (QJOLVK���

ފ9HUVW¦UNXQJމ DQG 7ULWWމ I¾U GLH .ODSSH DQ GHP 5HVRQDQ]ERGHQފ LQ *HUPDQ���

,Q .UXPSKROW]ކV 3ULQFLSHV� WKHUH LV D SLHFH HQWLWOHG (ʮWXGH SRXU OH UHQIRUFHPHQW
ZKHUH WKH V\PEROV IRU WKH SHʮGDOH Dʭ UHQIRUFHPHQW DUH QRWDWHG LQ WKH VFRUH� 7KLV
SLHFH LV DFWXDOO\ WKH ೩UVW PRYHPHQW� $GDJLR� RI .UXPSKROW]ކV �PH 6RQDWH� 2S� ���
.UXPSKROW] SXEOLVKHG RWKHU ZRUNV ZLWK LQGLFDWLRQV WR VKRZ KRZ DQG ZKHQ WR XVH
WKLV HLJKWK SHGDO� 7KHVH DUH 2S� ��� $PDQWH $EDQGRQHʮH DQG 2S� ��� :RUNV E\
RWKHU FRPSRVHUV DUH GLVFXVVHG LQ VHFWLRQ ������

%RWK 0DGDPH GH *HQOLV�� DQG %RFKVD GLVFXVV WKH SHʮGDOH Dʭ UHQIRUFHPHQW DW VRPH
OHQJWK��� 0DGDPH 0HUHOOH WUDQVFULEHV .UXPSKROW]ކV V\PEROV �೩J� ����� DQG WKHQ
DSSOLHG WKH S«GDOH ¢ UHQIRUFHPHQW WR QHDUO\ HYHU\ SLHFH LQ WKH VHFRQG KDOI RI KHU
PHWKRG���

��-RO 'XJRW� 6RQRULW«Vމ LQRX±HV� OD QRXYHOOH KDUSH GH 0HVVLHXUV .UXPSKROW] HW 1DGHUPDQފ� 0XVLTXH�
,PDJHV� ,QVWUXPHQWV � ������� ���ހ���
��6HH VHFWLRQV ����� DQG ������
��'HPDU�0«WKRGH� ��� %HQR°W 3ROOHW�0«WKRGH GH KDUSH �3DULV� F� ������ ��� ;DYLHU 'HVDUJXV� 1RXYHOOH
0«WKRGH GH +DUSH �3DULV� ������ �� &RPWH 6W� 3LHUUH GH 1HZERXUJ� /D 1RXYHOOH P«WKRGH IUDQ©RLVH
SRXU OD KDUSH �/RQGRQ� ������ �� ;DYLHU 'HVDUJXV� 7UDLW« J«Q«UDO VXU OކDUW GH MRXHU GH OD KDUSH �3DULV�
������ ��� $OO RI WKHVH DERYH WUHDWLVHV LOOXVWUDWH WKH SRVLWLRQ RI WKH S«GDOH D UHQIRUFHPHQW� H[FHSW IRU
1LFRODV�&KDUOHV %RFKVD� 3HWLWH P«WKRGH SRXU OD KDUSH� SDUWLFXOLªUHPHQW ¢ OކXVDJH GHV MHXQHV «OªYHV
UHQIHUPDQW OHV UªJOHV GX GRLJW«� GHV H[HUFLFHV HQ WRXV JHQUHV� HW WHUPLQ«H SDU GHV OH©RQV GކXQH GLLFXOW«
SURJUHVVLYH� RS� �� �3DULV� 'XIDXW 	 'XERLV� ������ ���
��+HQU\ +RUQ� 5XGLPHQWV IRU WKH 6LQJOH DQG 'RXEOH 0RYHPHQW +DUS �/RQGRQ� *RXOGLQJ� �OPDLQH$ކ'
3RWWHU 	 &R� ������ ��� )UDQ©RLV�-RVHSK 'L]L� (FROH GH +DUSH �/RQGRQ� &KDSSHOO� ������ ��
��+HUEVW� 8HEHU GLH +DUIH� ��� �ފDPSOL೩FDWLRQމ %HQR°W 3ROOHW� 0«WKRGH GH KDUSH� )UDQ©DLV DYHF OD
WUDGXFWLRQ DOOHPDQGH �2೨HQEDFK� Q�G��� ��� SHGDOމ IRU WKH VKXWWHUV RI WKH UHVRQDQFH ER[ފ�
��*HQOLV� 1RXYHOOH P«WKRGH� ����� ���
��%RFKVD� 1RXYHOOH P«WKRGH� ���
��0DGDPRLVHOOH 0HUHOOH� 1HZ DQG &RPSOHWH ,QVWUXFWLRQV IRU WKH 3HGDO +DUS LQ 7ZR %RRNV� ����� ���
���ހ��



���� $'',7,21$/ 3('$/6 ��

%HDW :ROI SRLQWV RXW WKDW WKH PRYHPHQW RI RSHQLQJ DQG FORVLQJ WKH VKXWWHUV UHVXOWV
LQ D FKDQJH LQ WKH VRXQG TXDOLW\ RI WKH KDUS� 7KH FORVHG VKXWWHUV JLYH D ZDUP WLPEUH
ZLWK PRUH EDVV� WKH RSHQ VKXWWHUV SURGXFH D FOHDUHU DQG OLJKWHU WLPEUH� )RU DQ
DXGLHQFH� WKH DOWHUDWLRQ� ZLWK UHVSHFW WR D FKDQJH LQ YROXPH� LV SUREDEO\ LQDXGLEOH�
KRZHYHU D FKDQJH LQ WKH VRXQG TXDOLW\ FDQ EH KHDUG���

����� 6RXUGLQH DQG HFKR SHGDOV

7ZR W\SHV RI VRXUGLQH SHGDOV ZHUH LQYHQWHG IRU WKH KDUS� RQH E\ .UXPSKROW] DQG
WKH RWKHU E\ &RXVLQHDX� ERWK ZLWK D GL೨HUHQW PHFKDQLVP� 7KH .UXPSKROW] VRXUGLQH
SHGDO ZDV RSHUDWHG E\ WKH OHIW IRRW� ORFDWHG DW WKH IXUWKHVW H[WUHPH RI WKH SHGDO
ER[� ZKLOH &RXVLQHDXކV VRXUGLQH SHGDO ZDV DW WKH FHQWUH RI WKH SHGDO ER[� ,W FRXOG
KDYH EHHQ RSHUDWHG E\ HLWKHU IRRW� 7KH VRXUGLQH SHGDOV FUHDWH DQ HFKR H೨HFW� E\
SUHVVLQJ GRZQ WKH VRXUGLQH SHGDO EHIRUH SOD\LQJ� WKHQ UHOHDVLQJ LW DIWHU SOD\LQJ D
FKRUG� ,W FUHDWHV D VHFRQG PXWHG VRXQG� PHUHO\ E\ WKH SHGDO DFWLRQ�

.UXPSKROW]ކV 3ULQFLSHV LQFOXGHV QR LQIRUPDWLRQ RQ WKLV QLQWK SHGDO� +RZHYHU�
LQVWUXFWLRQV RQ KRZ WR RSHUDWH WKLV SHGDO� D OLVW RI V\PEROV DQG LWV QRWDWLRQ DUH SDUW
RI .UXPSKROW]ކV 2SS� �� DQG ����� 7KH GHVFULSWLRQ DQG GLDJUDPV RI .UXPSKROW]ކV
VRXUGLQH SHGDO� RU ފPSIHU¦'މ LV H[SODLQHG LQ OHQJWK LQ WKH *HUPDQ PHWKRG E\
+HUEVW���

7KH VHFRQG W\SH RI VRXUGLQH SHGDO ZDV SDWHQWHG E\ &RXVLQHDX EHIRUH �������

0XVLFDO H[DPSOHV DUH GLVFXVVHG LQ VHFWLRQV ������ ������ DQG ������

����� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX

$QRWKHU LQYHQWLRQ E\ .UXPSKROW] ZDV KLV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX�
ZKLFK ZDV EXLOW E\ (UDUG� ,W ZDV ೩UVW GHVFULEHG LQ DQ RSHQ OHWWHU ZULWWHQ E\
%HDXPDUFKDLV LQ WKH -RXUQDO GH 3DULV LQ )HEUXDU\ ���� DQG .UXPSKROW] KDG DOUHDG\
SOD\HG LW LQ SXEOLF��� %HDXPDUFKDLV VWDWHV WKDW LW LV FRPPRQO\ FDOOHG D �ފ[UXPSKROW.މ

��(PDLO FRUUHVSRQGHQFH ZLWK %HDW :ROI� $SULO ��� ����� 6HH DOVR -HDQ�/R±F OH &DUURX� 9LEUR�DFRXVWLTXHމ
GH OD KDUSH GH FRQFHUWފ �'RFWRUDW� $FDG«PLH GH 1DQWHV� �FROH 'RFWRUDOH GH »8QLYHUVLWކ/ GX 0DLQH� ������
-�/� /H &DUURX HW DO�� \9LEUDWRUމ 6WXG\ RI +DUSކV 6RXQGER[HVފ� LQ 3URFHHGLQJV RI ��WK ,QWHUQDWLRQDO
6\PSRVLXP RQ 0XVLF $FRXVWLFV �6\GQH\ DQG .DWRRPED� $XVWUDOLD� ������ �� 7KLV DUWLFOH WHVWHG WKH
VRXQGER[HV RI KDUSV ZLWK D S«GDOH ¢ UHQIRUFHPHQW� EXW WKH GL೨HUHQFHV EHWZHHQ D FORVHG VRXQGER[ DQG
DQ RSHQ RQH DUH QRW LQFOXGHG LQ WKHLU SDSHU�
��6HH VHFWLRQ ������
��+HUEVW� 8HEHU GLH +DUIH� ���
��&RXVLQHDX� 0«WKRGH� ����� ���
��3LHUUH $XJXVWLQ &DURQ GH %HDXPDUFKDLV� ފ�UWV$މ -RXUQDO GH 3DULV� )HEUXDU\ �� ����� 3LHUUH�$XJXVWLQ
&DURQ GH %HDXPDUFKDLV ������������ )UHQFK SRO\PDWK� 'RQDOG 6SLQHOOL� �HDXPDUFKDLV%މ .UXPSKROW]�
DQG WKH +DUS� $Q 8QLGHQWL೩HG /HWWHUފ� LQ ,Q 3OXUDOLVP DQG &ULWLFLVP� HG� 3� $� *LRUGDQR DQG $� -� 7DPEXUUL
�:HVW /D\ID\HWWH� ,QGLDQD� %RUGLJKHUD 3UHVV� ������ ������ 7KH OHWWHU LV WUDQVFULEHG DQG WUDQVODWHG LQWR
(QJOLVK LQ WKLV DUWLFOH�
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)LJXUH ���� .UXPSKROW]ކV &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� 2S� ��� �����

7KRPDV -H೨HUVRQ DQG� 5LFKDUG DQG 0DULD &RVZD\�� YLVLWHG .UXPSKROW] RQ $XJXVW
�� ����� LQ 3DULV���

&RUUHVSRQGHQFH IURP -H೨HUVRQ WR )UDQFLV +RSNLQVRQ GLVFXVV .UXPSKROW]ކV �RRW(މ
EDVVފ� ,Q D OHWWHU IURP 'HFHPEHU ��� ������� +RSNLQVRQ ZULWHV�

, KDYH ODWHO\ H[DPLQHG D )RRW�EDVV QHZO\ LQYHQWHG KHUH� E\ WKH
FHOHEUDWHG .UXPIROW] >VLF@� ,W LV SUHFLVHO\ D 3LDQR IRUWH DERXW �� IHHW
ORQJ� �� LQFKHV EURDG DQG � LQFKHV GHHS� ,W LV RI RQH RFWDYH RQO\� IURP
)D WR )D� 7KH SDUW ZKHUH WKH NH\V DUH� SURMHFWV DW WKH VLGH LQ RUGHU WR
OHQJWKHQ WKH OHYHUV RI WKH NH\V� WKXV ,W LV SODFHG RQ WKH ೪RRU� DQG WKH
KDUSVLFKRUG RU RWKHU SLDQR IRUWH LV VHW RYHU LW� WKH IRRW DFWLQJ LQ FRQFHUW
RQ WKDW ZKLOH WKH ೩QJHUV SOD\ RQ WKLV� 7KHUH DUH WKUHH XQLVRQ FKRUGV
WR HYHU\ QRWH� RI VWURQJ EUDVV ZLUH� DQG WKH ORZHVW KDYH ZLUH ZUDSSHG
RQ WKHP DV WKH ORZHVW LQ WKH SLDQR�IRUWH� 7KH FKRUGV JLYH D ೩QH� FOHDU�
GHHS WRQH� DOPRVW OLNH WKH SLSH RI DQ RUJDQފ�

+RSNLQVRQ UHSOLHV RQ $SULO ��� �������

7KHމ 3HGDO WR WKH )RUWH 3LDQR LV D JRRG 7KRXJKW� 7KH ,GHD LV WDNHQ IURP
WKH 3HGDO 6WRS RI D &KXUFK 2UJDQފ�

7KH WKUHH LQYHQWLRQV ZHUH SUHVHQWHG WR WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV RQ
1RYHPEHU ��� ����� WKH UHSRUW ZDV ZULWWHQ RQ 1RYHPEHU �� DQG DFFHSWHG RQ
1RYHPEHU �� RI WKH VDPH \HDU��� 2Q WKDW RFFDVLRQ� 0DGDPH .UXPSKROW]�� SOD\HG
��7KRPDV -H೨HUVRQ ����������� �UG SUHVLGHQW RI WKH 8QLWHG 6WDWHV� 0LQLVWHU WR )UDQFH IRU WKH &RQJUHVV
RI WKH &RQIHGHUDWLRQ �������� 5LFKDUG &RVZD\ ������ހ����� (QJOLVK SRUWUDLW SDLQWHU� 0DULD +DG೩HOG
&RVZD\ ������������ (QJOLVK�,WDOLDQ SDLQWHU DQG HGXFDWRU�
��7KRPDV -H೨HUVRQ� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR 0DULD &RVZD\� �� 2FWREHU ފ�����
/HWWHU� �2FWREHU ��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��7KRPDV -H೨HUVRQ� RXQGHUV(މ 2QOLQH� )URP 7KRPDV -H೨HUVRQ WR )UDQFLV +RSNLQVRQފ� /HWWHU�
�'HFHPEHU ��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��)UDQFLV +RSNLQVRQ� RXQGHUV(މ 2QOLQH� 7R 7KRPDV -H೨HUVRQ IURP )UDQFLV +RSNLQVRQފ� /HWWHU� �$SULO
��� ������ KWWS���IRXQGHUV�DUFKLYHV�JRY�GRFXPHQWV�-HIIHUVRQ���������������
��$�:JP� 0V� 7KH SDJHV LQFOXGH WKH SURSRVDO RI 9DQGHUPRQGH HW +DX\ IRU WKH $FDGHPLH WR KHDU
.UXPSKROW]ކV QHZ LQYHQWLRQV� .UXPSKROW]ކV OHWWHU RI SUHVHQWDWLRQ DQG DQ XQGDWHG UHSRUW RI WKH
SUHVHQWDWLRQ� ZKLFK GL೨HUV IURP WKH H[WUDFW WKDW LV SXEOLVKHG LQ 2S� ��� , WKDQN 3URI� 5REHUW $GHOVRQ IRU
UH�GLVFRYHULQJ WKHVH SDJHV�
��$QQD 0DUJDULWD�$QQH�-XOLH 6WHFNOHU�.UXPSKROW] ��������������� KDUSLVW DQG FRPSRVHU� VHFRQG ZLIH

http://founders.archives.gov/documents/Jefferson/01-10-02-0309
http://founders.archives.gov/documents/Jefferson/01-10-02-0479
http://founders.archives.gov/documents/Jefferson/01-11-02-0277
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WKH KDUS DQG WKH QHZ SLDQR�IRUWHމ FRQWUH EDVVHފ�� DQG .UXPSKROW] SOD\HG WKH
YLROLQ���

6RPHWLPH DIWHU 1RYHPEHU ����� 1DGHUPDQ SXEOLVKHG .UXPSKROW]ކV 2S� ��� ZKLFK
LQFOXGHV WKUHH IROLRV� SURYLGLQJ WKH WHFKQLFDO DQG SUDFWLFDO LQIRUPDWLRQ UHJDUGLQJ
.UXPSKROW]ކV LQYHQWLRQV��� 7KH ೩UVW IROLR 3ODQFKH �� RX �� GHVFULEHV WKH VRXUGLQH
SHGDO� WKH VHFRQG IROLR FRQWDLQV WHFKQLFDO GUDZLQJV RI KRZ WR FRQVWUXFW WKLV QLQWK
SHGDO DQG WKH ೩QDO IROLR LQFOXGHV GUDZLQJV RI WKH VKXWWHUV� WKH VRXQGER[ IRU WKH
KDUS� WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� D OLVW RI VLJQV DQG V\PEROV IRU WKH
S«GDOH ¢ UHQIRUFHPHQW DQG DQ H[WUDFW IURP WKH SXEOLF SUHVHQWDWLRQ RI DOO RI WKHVH
LQYHQWLRQV DW WKH Oކ$FDGHPLH 5R\DOH GH 6FLHQFHV�

7KLV GUDZLQJ RI WKH SHGDO ERDUG JLYHV D UDQJH IURP )� WR *� ,W ZDV SODFHG XQGHU
WKH KDUS DQG SOD\HG ORZ EDVV QRWHV ZLWK WKH IHHW� $ S«GDOLHU PDGH E\ (UDUG DQG
GDWHG ���� LV SUHVHUYHG LQ WKH FROOHFWLRQ RI WKH 0XV«H GH OD 0XVLTXH LQ 3DULV� 7KH
UDQJH RI WKLV LQVWUXPHQW KRZHYHU LV )��F DQG -RHO 'XJRW VWDWHV WKDW LW ZRXOG QRW EH
SRVVLEOH WR SODFH D KDUS DERYH LW���

)URP WKH $FDGHPLH GHV 6FLHQFHVކ UHSRUW� 0DGDPH .UXPSKROW] SHUIRUPHG 2S� ���
,W LV QRW FOHDU ZKHWKHU VKH SHUIRUPHG ERWK VRQDWDV� RU RQO\ 2S� ��� �PH 6RQDWH�
.UXPSKROW]ކV �PH 6RQDWH LV WKH ZRUN ZLWK WKH PRVW S«GDOH ¢ UHQIRUFHPHQW DQG
VRXUGLQH SHGDO LQGLFDWLRQV LQ DQ\ SXEOLVKHG VFRUH� %XW WKHUH DUH QR LQGLFDWLRQV IRU
WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX� ,W LV DOVR QRW NQRZQ ZKDW WKH .UXPSKROW]
FRXSOH ZRXOG KDYH SOD\HG WRJHWKHU� 7KHUH LV QR H[WHQW YLROLQ SDUW IRU 2S� ��� 7KH
$PDQWH DEDQGRQQ«H� $LU 3DURGL« VXU Oކ$GDJLR GH ĔXYUH ;,9 IRU YLROLQ� YRLFH� KDUS
RU SLDQR DQG �ފFRQWUHEDVVHމ RQ WKH RWKHU KDQG� GRHV KDYH D YLROLQ SDUW DQG WKH
ފFRQWUHEDVVHމ LV QRW ZULWWHQ RQ D VHSDUDWH VWD೨� EXW VKDUHV WKH EDVV VWD೨ RI WKH
KDUSLVWކV OHIW KDQG� 7KHUH DUH PXFK IHZHU S«GDOH ¢ UHQIRUFHPHQW LQGLFDWLRQV�� LQ
WKH $PDQWH DEDQGRQ«H FRPSDUHG WR WKH �PH 6RQDWH� 7KLV FRXOG LQGLFDWH WKDW WKH
KDUSLVW SOD\HG WKH &RQWUHEDVVH RX &ODYLFRUGH ¢ PDUWHDX LQ WKLV SLHFH ZLWK WKH OHIW
IRRW� +RZHYHU� QR VLQJHU LV PHQWLRQHG LQ DQ\ KLVWRULFDO UHIHUHQFH RI WKH .UXPSKROW]ކ
SUHVHQWDWLRQ�

+HUEVW GHGLFDWHV D SDUDJUDSK LQ KLV PHWKRG WR WKH ފRQWUDEDVVH&މ RU ��ފ�[UXPKRO.މ

+H ZULWHV WKDW LW LV HLJKW WR QLQH IHHW ORQJ DQG RQH SODFHV WKH KDUS RQ WRS RI LW DQG
SOD\V ERWK LQVWUXPHQWV XSRQ D KLJK VWRRO�

RI -HDQ�%DSWLVW .UXPSKROW]� PRWKHU RI KDUSLVWV 9LFWRU DQG 0HODQLH .UXPSKROW]�
5HJLVWUHVމ�� GH Oކ$FDGHPLH 5R\DOH GHV 6FLHQFHފ� 1RYHPEHU ��� ����� WUDQVFULEHG E\ .UXPSKROW] LQ
2S� ��� ���
��'XJRW� 6RQRULW«Vމ LQRX±HVފ� ���ހ���
��,ELG�� �ހ���� 'XJRW WUDQVFULEHV WKH WZR IROLRV�
��,ELG�� ��� 7KH DXWKRU KDV QRW VHHQ WKLV S«GDOLHU LQ SHUVRQ�
��6HH VHFWLRQ ������
��+HUEVW� 8HEHU GLH +DUIH� ���
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����� &RXVLQHDXކV IRXUWHHQ�SHGDO KDUS

-DFTXHV�*HRUJHV &RXVLQHDX�� LQYHQWHG D KDUS ZLWK IRXUWHHQ SHGDOV LQ ������� 7KLV
KDUS KDV WKLUW\�VHYHQ VWULQJV �UDQJH )�J�� DQG D E«TXLOOHV PHFKDQLVP��� ,W KDV WZR
OD\HUV RI SHGDOV� WKH XSSHU OD\HU FRQVLVWV RI VHYHQ VKRUW SHGDOV DQG WKH ORZHU OD\HU
KDV VHYHQ ORQJHU SHGDOV� (DFK SHGDO DOWHUV D VWULQJ E\ RQH VHPLWRQH� 7KH KDUS LV
WXQHG LQ &�೪DW PDMRU� 7KH XSSHU VKRUW SHGDOV DOWHU WKH VHYHQ VWULQJV RI WKH RFWDYH
IURP WKH ೪DW WR QDWXUDO SRVLWLRQ DQG WKH ORZHU ORQJHU SHGDOV DOWHU WKH VHYHQ VWULQJV
IURP WKH QDWXUDO WR VKDUS SRVLWLRQ���

)LJXUH ���� &RXVLQHDX IRXUWHHQ�SHGDO KDUS� FRPSDUHG WR RWKHU SHGDO PHFKDQLVPV
�$IWHU 0D\GZHOO� ������

7KH DXWKRU KDV LGHQWL೩HG QR PXVLF WKDW VSHFL೩FDOO\ UHTXLUHV WKH XVH RI WKH IRXUWHHQ
SHGDOV� ,W LV DQ H[DPSOH RI DQ LQVWUXPHQW EXLOGLQJ WKDW SUHFHGHV WKH PXVLFDO
GHYHORSPHQWV RI LWV WLPH�

��-DFTXHV�*HRUJHV &RXVLQHDX ������������ KDUSLVW� FRPSRVHU DQG SXEOLVKHU� VRQ RI *HRUJHV &RXVLQHDX�
��$GHOVRQ� 5RXGLHU� DQG 'XYHUQD\� 5HGLVFRYHULQJމ &RXVLQHDXކV )RXUWHHQ�3HGDO +DUSފ� $QWRQ\
0D\GZHOO� HRUJHV*މ DQG -DFTXHV�*HRUJHV &RXVLQHDX DQG WKH +DUS LQ WKH /DWWHU +DOI RI WKH (LJKWHHQWK
&HQWXU\ފ� 6WXGLHV LQ 0XVLF �8QLYHUVLW\ RI :HVWHUQ $XVWUDOLD� �� ������� ���
��6HH VHFWLRQ ������
��, KDG WKH SULYLOHJH WR VWULQJ WKLV KDUS DQG XQGHUVWDQG WKH SHGDOV LQ ���� ZLWK 3URI� 5REHUW $GHOVRQ�
5REHUW $GHOVRQ� KLVWRULFDO FODULQHWLVW� PXVLFRORJLVW DQG RUJDQRORJLVW� DQG 3URIHVVRU RI 0XVLF +LVWRU\ DQG
2UJDQRORJ\ DW WKH &RQVHUYDWRLUH ¢ 5D\RQQHPHQW 5«JLRQDO GH 1LFH� )UDQFH� %HWZHHQ ���� DQG �����
KH ZDV &XUDWRU RI )UDQFHކV VHFRQG ODUJHVW FROOHFWLRQ RI KLVWRULFDO PXVLFDO LQVWUXPHQWV� KRXVHG LQ WKH
0XV«H GX 3DODLV /DVFDULV LQ 1LFH�


