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� � � , QWURGXFWLRQ�
: H� DUH� QRZ � QHDU� WKH� HQG� RI� WKH� DUWLFOHV� WKDW� , �
KRSH� Z LOO� IRUP � FKDSWHUV� LQ� D� ERRN�� � 0 \ � DSSURDFK�
KDV� EHHQ� WR� FODVVLI\ � NLWHV� E\ � W\ SH� � H�J � � ' HOWDV��
ELUG�NLWHV� �DQG�QRW�E\ �FRXQWU\ �RI�RULJLQ� � � , W�DOZ D\ V�
VHHP HG� LQHYLWDEOH� WKDW� WKHUH� Z RXOG� EH� GHVLJQV�
Z KLFK�DUH�FXUUHQWO\ �EHLQJ� IORZ Q�EXW�Z KLFK�GRQ¶W�ILW�
WKH�FODVVLILFDWLRQ�±� , ¶YH�FDOOHG�WKHP �H[ FHSWLRQDO��
�
7KHUH�DUH�� �RI�FRXUVH��VRP H�JRRG�NLWH�W\ SHV�Z KLFK�
KDYH� EHHQ� RP LWWHG� EHFDXVH� WKH\ � DUH� UHDOO\ � YHU\ �
VLP LODU� WR� DQ� LQFOXGHG� NLWH� RU� EHFDXVH� , � MXVW� GRQ¶W�
NQRZ �DERXW�WKHP ��
�
7KHUH� DUH� VRP H� LQWULJXLQJ� QHZ � GHVLJQV� IURP � WKH�
6DXHU�VLVWHUV�LQ�* HUP DQ\ « « « � �
�
3HUKDSV� , � VKRXOG� KDYH� VRP HWKLQJ� RQ� P LQLDWXUH�
NLWHV�DQG�SDSHU�NLWHV« « « �
�
$Q\ Z D\ � DW� WKH� P RP HQW� WKHUH� DUH� WKUHH� H[ FHS�
WLRQDO�NLWH�W\ SHV�
�
7KH�&KLQHVH� ' UDJRQ�6HFWLRQ�� �
7KH�5RWDWLQJ� . LWHV�6HFWLRQ�� �
7KH�&LUFRIOH[ � �6HFWLRQ�� �
�
� �7KH�&KLQHVH�' UDJ RQ�
&DOOHG� &HQWLSHGH� NLWHV� LQ� HDUOLHU� ERRNV� DQG� P RUH�
XVXDOO\ � FDOOHG� µGUDJRQ� KHDG� FHQWLSHGH� NLWHV¶� LQ�
&KLQD��QRWKLQJ�LV�P RUH� VSHFWDFXODU�WKDQ� D� ELJ� RQH�
IO\ LQJ� Z HOO� � VHH� SKRWR� EHORZ � � � � 7\ SLFDOO\ �WKHUH�LV� D�
� ' � GUDJRQV� KHDG�� HLWKHU� EDP ERR� IUDP HG� Z LWK� D�
SDSHU� VLON� FRYHU� RU� FDUYHG� SRO\ VW\ UHQH� � RU� D� P L[ � � � �
) XQFWLRQV� YDU\ � EXW� LQFOXGH� UROOLQJ� H\ HV� � Z KLVNHUV��
IORZ LQJ� EHDUGV�� VP RNH� ILUH� EUHDWKLQJ� DQG� LP SUHV�
VLYH�KRUQV��

�
7KH� ERG\ � RI� WKH� NLWH� LV� D� VHULHV� RI� GLVFV� � HDFK�
VL] HG� � � ´ � � � ´ � Z LWK� DQ� RYHUDOO� OHQJWK« � , ¶YH� VHHQ�
� � � �FHOOV�EXW�, ¶YH�VHHQ�DQ�LOOXVWUDWLRQ�RI�RQH�� � � P �
ORQJ� � SUREDEO\ � Z LWK� � � � � FHOOV�� � ' LVFV� DUH� IUDP HG�
Z LWK� EDP ERR�� HDFK� GLVF� KDV� D� SDLU� RI� EDODQFHUV��
Z KLFK� P D\ � EH� D� VLQJOH� KRUL] RQWDO� VSDU� Z LWK� DQ�
RYHUDOO� OHQJWK� RI� WKH� GLVF¶V� GLDP HWHU� [ � � � � � 7KH� WLS�
RI� HDFK� EDODQFHU� FRP SULVHV� WDVVHOV� RU� IHDWKHUV�
Z KLFK� SURYLGH� VWDELOLW\ � DQG� Z KLFK� FDQ� EH� WULP P HG�
WR� EDODQFH� WKH� LQGLYLGXDO� GLVF� � � %DODQFHUV� DUH� VHW�
EHORZ � WKH� P LG� SRLQW� RI� WKH� GLVF� � � 9DULRXV� V\ VWHP V�
RI� FRQQHFWLQJ� WKH� GLVFV� DUH� LQ� XVH� � RIWHQ� WKUHH�
OLQHV� DUH� XVHG�� WKH� FHQWUH� WDNLQJ� WKH� FRQVLGHUDEOH�
SXOO� RI� D� ORQJ� GUDJRQ� Z LWK�WZ R�OLJKWHU�OLQHV�WR�KROG�
WKH� GLVFV� SDUDOOHO�� � 7KH� EHVW� VRXUFH� RI� GDWD� LV� + D�
DQG�+ D��
�
' UDJRQ�� RU� FHQWLSHGH�� NLWHV� DUH� UHDOO\ � D� WUDLQ� RI�
GLVF� NLWHV� VXSSRUWLQJ� WKH� VSHFWDFXODU� KHDG�� � $V�
VXFK� WKH\ � DUH� WKH� P RVW� GUDP DWLF� H[ DP SOH� RI� D�
WUDLQ� VHHQ� LQ� WKH� : HVW�� � � � <RX� Z LOO� VRP HWLP HV� VHH�
OLRQV�DQG�WLJHUV�P DGH�XS�RI� � � � � FHOOV��VWDELOLVHG�E\ �
IORSS\ � IHHW�� � , � KDYH� VHHQ� DQ� LOOXVWUDWLRQ� RI� D� * UHDW�
: DOO� RI� &KLQD� NLWH�� � � � � P � ORQJ� � Z LWK� HDFK� FHOO�
UHSUHVHQWLQJ� D� SDUW� RI� WKH� : DOO� � DOVR� D� WUDLQ� RI�
DV\ P P HWULFDO� P \ WKLFDO� ILJXUHV� � � 7KHUH� LV� D� 9 � IRU�
P DWLRQ� RI� IO\ LQJ� JHHVH� Z LWK� RQH� DW� WKH� SRLQW� DQG�
IRXU�LQ�HDFK�OLQH�EHKLQG�� � $ �NLWH�Z KLFK�KDV�MXVW�DU�
ULYHG� � LQ� WKH� 8 � . � � LV� µ7Z R� GUDJRQV� DQG� D� SHDUO¶� �
7KH� VHTXHQFH� IURP � WKH� JURXQG� XS� LV� � WDLO� RI� WKH�
GUDJRQ�� ERG\ �� KHDG�� SHDUO�� KHDG� RI� VHFRQG�
GUDJRQ��ERG\ �WDLO�� �7KHUH�LV�DOVR�D�GRXEOH�GUDJRQ�±�
� �KHDGV�DQG�VLGH� E\ � VLGH�FHOOV�� �2 I�FRXUVH�WKH�&KL�
QHVH� SURGXFH� P LQLDWXUH� GUDJRQV�� D� ELMRX� YHUVLRQ�
DERXW�� IW�ORQJ�VHHP V�WR�IO\ �YHU\ �Z HOO��
�
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$OWKRXJK� NLWH� ERRNV� IURP � 3HOKDP � RQZ DUGV� KDYH�
LQFOXGHG� SODQV� YHU\ � IHZ � DUH� P DGH�� � %\ � IDU� WKH�
P RVW� VSHFWDFXODU� Z HVWHUQ� YHUVLRQV� DUH� WKRVH� GH�
VLJQHG� DQG�P DGH� E\ � , TEDO�+ XVVDLQ� LQ�6Z LW] HUODQG�� �
+ XP RURXV� NLWHV� DUH� XQXVXDO�� GUDP DWLF� DQG� Z HOO�
FUDIWHG� RQHV� P RUH� VR� � � , � OLNH� WKH� FURFRGLOH� KHDG�
Z LWK� HDFK� FHOO� D� KDQGEDJ� DQG� WKH� FKLFNHQ� � Z KLFK�
VRP HWLP HV� OD\ V� HJJV� � Z LWK� FHOOV� RI� IU\ LQJ� SDQV�
Z LWK� � � RU� � � HJJV� � � 7KHUH� LV� DOVR� WKH� FRZ ¶V� KHDG�
Z LWK� FHOOV� GHSLFWLQJ� EXUJHUV� � SDFNHWV� RI� IULHV� DQG��
RI� FRXUVH�� VDXFHV�� � 7KH� ODWHVW� LOOXVWUDWHV� WKH� 3LHG�
3LSHU� RI� + DP HOLQ� VWRU\ � Z LWK�WKH� 3LSHU�� OLP SLQJ� ER\ �
DQG�SDLUV�RI�UDWV��
�
' LIILFXOW� WR� IO\ � ±� UHP HP EHU� \ RX� DUH� ODXQFKLQJ� D�
WUDLQ� DQG� QRW� D� NLWH� Z LWK� D� WDLO� ±� IUDJLOH� DQG� KDUG�
SXOOLQJ� LQ� WKH� ODUJHU� YHUVLRQV� � EXW� QRWKLQJ� HOVH�
JHWV� VXFK� DQ� DDK� � 2 U� VSRQWDQHRXV� DSSODXVH� IURP �
D�FURZ G��
�
� �± �5 RWDWLQJ �. LWHV�
� � � � 7KHUH� DUH� WKUHH� GLVWLQFW� W\ SHV� RI� URWDWLQJ�
NLWHV�� LQ� DGGLWLRQ� WR� VHYHUDO� NLWHV� WKDW� KDYH� D� UR�
WDWLQJ� SURSHOOHU� VDLO� LQFRUSRUDWHG� LQ� WKH� GHVLJQ� � �
2 I� WKH� ODWWHU� W\ SH� P RVW� FRP P RQ� DUH� Z LQGP LOOV��
Z KLFK� P D\ � KDYH� IODW� RU� � ' � ERGLHV� � � ,Q� WKH� � � WK�
&HQWXU\ �DW�OHDVW�RQH�NLWH� � VHH�%LR�LQ�3HOKDP �S� � � � �
KDG� D� SURSHOOHU� IL[ HG� WR� WKH� ERWWRP � HGJH� DW� ULJKW�
DQJOHV� WR� WKH� D[ LV� RI� WKH� NLWH� � XQOLNH� WKH� Z LQGP LOO�
Z KHUH� WKH� VDLOV� DUH� SDUDOOHO� WR� WKH� D[ LV� � WKDW� Z DV�
GHVLJQHG� WR� KHOS� VWDELOLW\ �� � 6WDELOLW\ � FRQWURO� Z RXOG�
FRP H� IURP � WKH� IDVWHU� URWDWLRQ� DV� Z LQG� VSHHG� LQ�

FUHDVHG�� � , � GRQ¶W� NQRZ � Z KHWKHU� LW� Z RUNHG� DQG�
Z KDW� Z RXOG� EH� WKH� HIIHFW� RI� D� VLQJOH� SURSHOOHU�
VSLQQLQJ� LQ� RQH� GLUHFWLRQ� � FRQWUD� URWDWLRQ� VHHP V�
WKH�WKLQJ�WR�DLP � IRU��
�
7KH� WKUHH� W\ SHV� RI� NLWH� Z KHUH� WKH� Z KROH� WKLQJ� � RU�
DW�OHDVW�WKH�SDUWV�SURYLGLQJ�OLIW��URWDWH�DUH� � �
�

7KH�5RWDU\ �: LQJ� � � � � � �
. LWHV� URWDWLQJ� DURXQG� DQ� D[ LV� LQ� OLQH� Z LWK�
WKH�Z LQG�� � � � � �
5RWRU�NLWHV�� � � � � �

�
� � � �5 RWDWLQJ �: LQJ �. LWHV�
: KHUHDV� DHURSODQHV� KDYH� IL[ HG� Z LQJV� � KHOLFRSWHUV�
KDYH� URWDWLQJ� Z LQJV�� � ,Q� D� IL[ HG� Z LQJ� WKH� ERG\ � LV�
SXOOHG� WKURXJK� WKH� DLU� E\ � DQ� HQJLQH� DQG� WKH� DLU�
IORZ � RYHU� WKH� Z LQJ� SURYLGHV� OLIW�� : LWK� D� KHOLFRSWHU�
WKH� HQJLQH� GULYHQ� URWDU\ � Z LQJ� SURYLGHV� OLIW� DQG�
IRUZ DUG�P RYHP HQW� � �KHQFH�WKH�GLVWLQFWLYH� IRUZ DUG�
GLS�RI�D�KHOLFRSWHU�LQ�IDVW�DQG�OHYHO�IOLJKW�� � . LWHV�RI�
FRXUVH� XVH� WKH� Z LQG� QRW� HQJLQHV� DQG� WKRVH� WKDW�
REWDLQ� WKHLU� OLIW� IURP � VSLQQLQJ� URWRUV� DUH� DNLQ� WR�
WKH� DXWRJ\ UR� � � 1 RW� VHHQ� QRZ DGD\ V� WKHVH� Z HUH�
SURSHOOHU� GULYHQ� DLUFUDIW� Z LWK� D� URWRU� QRW� IL[ HG�
Z LQJ�GHYHORSHG�LQ�WKH�� � � � ¶V�DQG�� � ¶V��
�
, Q�WKH�6HFRQG�: RUOG�: DU�* HUP DQ�8 � %RDWV�H[ SHUL�
P HQWHG� Z LWK� D� P DQ� FDUU\ LQJ� URWDU\ � Z LQJHG� NLWH�
Z KLFK� Z DV� NHSW� DORIW� E\ � WKH� ERDW¶V� VSHHG�� � 7KH�
%DFKVWHO] H� RU� : DJWDLO� IOHZ � � � � P � KLJK� DQG� LP �
SURYHG� VSRWWLQJ� � � %XW� SUREOHP V� Z LWK� TXLFN� UH�
WULHYDO�OHG�WR�RQO\ �� � � �EHLQJ�P DGH��
�
&RP P HUFLDO� URWDWLQJ�
Z LQJ� NLWHV� DUH� SUR�
GXFHG� � LQYDULDEO\ �
KHOLFRSWHU� VKDSHG�
EXW� , ¶YH� RQO\ � RQFH�
VHHQ�RQH�IO\ LQJ�Z HOO��
�
�
�
�
� � � �. LWHV� URWDWLQJ � DURXQG� DQ� D[ LV� LQ� OLQH� Z LWK�

WKH�Z LQG�
%R[ � NLWHV� FDQ� EH� P DGH� WR� URWDWH� HLWKHU� E\ � KDYLQJ�
VWXE� Z LQJV� DQJOHG� WR� JLYH� WKH� SURSHOOHU� HIIHFW� RU�
E\ � KDYLQJ�WKH� Z KROH� IUDP H� WZ LVWHG�WR� SURYLGH� � UR�
WDWLRQ�� � 7KH�P RVW�VXFFHVVIXO�FRP P HUFLDO�YHUVLRQ�LV�
WKH� : LQG\ � . LWHV� &ODUNHV� 5HYROYHU�� � 1 LFKRODV�
: DGVZ RUWK� KDV� SURGXFHG� VHYHUDO� JRRG� GHVLJQV�
� VHH� QH[ W� SDJH� � � VRP HWLP HV� IO\ LQJ� WZ R� FRXQWHU�
URWDWLQJ� RII� WKH� VDP H� OLQH�� � , � KDYH� VHHQ� ELJJHU�
* HUP DQ� DUUDQJHP HQWV� RI� FRXQWHU� URWDWLQJ� ER[ HV�
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IORZ Q� LQ� IUDP HV� � � -RKQ� ( DWRQ� KDV� SURGXFHG� D� VX�
SHUE�GUDP DWLFDOO\ �FRORXUHG�ER[ � � SKRWR�� � � �
�
� � � �5 RWRU�. LWHV�
7KH� VLP SOHVW� URWRU� NLWH� LV� D� YDQH� IUHH� WR� URWDWH� DW�
ULJKW� DQJOHV� WR� WKH� Z LQG� � GLDJUDP � � � � � � 7KH� LGHD�
JRHV� EDFN� DW� OHDVW� WR� DQ� $P HULFDQ� SDWHQW� E\ � - � �
' RQDOGVRQ�LQ� � � � � �DQG�HYHU\ �IHZ � \ HDUV�VLQFH�WKHQ�
LW� VHHP V� D� µQHZ ¶� URWRU� NLWH� KDV� EHHQ� P DUNHWHG� ±�
LQFOXGLQJ�DERXW�� � �\ HDUV�DJR�D�GRXEOH�URWRU�Z KHUH�
WKH� NLWH� KDG� DQ� DHURSODQH� IXVHODJH� Z LWK� URWRUV� DW�
D� GLKHGUDO� UHSODFLQJ� IL[ HG� Z LQJV� � � 7R� WKH� EHVW� RI�
P \ � NQRZ OHGJH�� DQG� XQOLNH� RWKHU� NLWHV� LQ� WKLV� VHF�
WLRQ�� URWRU� NLWHV� H[ LVW� LQ� WKHLU� RZ Q� ULJKW� DQG� DUH�
QRW� D� VFDOHG� GRZ Q� RU� Z LQG� GULYHQ� YHUVLRQ� RI� DQ\ �

WKLQJ�HOVH��
�
, Q� WKH� 8 � . � � XQGRXEW�
HGO\ � WKH� P RVW� FRP �
P RQ� URWRU� Z KLFK� KDV�
EHHQ� P DUNHWHG� RYHU�
P RUH� WKDQ� � � � \ HDUV�
LV� WKH� 8 ) 2 � 6DP � NLWH��
SDWHQWHG� E\ � WKH� ODWH�
. HQ� 6DP V� � � * UHDW�
IXQ� DQG� P \ VWHULRXV�
IRU� WKRVH� Z KR� GRQ¶W�
XQGHUVWDQG�KRZ �WKH\ �
IO\ � � WKH\ � WHQG� WR� VXI�
IHU� IURP � WZ R� FRP �
P RQ� SUREOHP V� Z LWK�
URWRUV� �
� � IUDJLOLW\ �

� � WKH� GLIILFXOW\ � RI� SURYLGLQJ� D� FKHDS� OLJKW� D[ OH� DQG�
EHDULQJ�Z KLFK�FDQ�FRSH�Z LWK�UDSLG�UHYROXWLRQ�
�
6DP V� Z URWH� DQ� LQWHUHVWLQJ� ERRN� µ) O\ LQJ�
7R\ V¶� � 6DOO\ � 0 LOQHU� 3XEOLVKLQJ� � � � � � � Z LWK� LQVWUXF�
WLRQV�IRU�D�YDULHW\ �RI�µ8 ) 2 �* OLGHUV¶� �
�
7KHUH� LVQ¶W� UHDOO\ � D� P \ VWHU\ � RI� KRZ � WKH\ � IO\ �
� GLDJUDP � � � � � � 7KH� EDVLF� WKHRU\ � RI� OLIW� VWDWHV� WKDW�
DV�DLU� IORZ V�RYHU�DQ�DHURIRLO�LW�WDNHV�ORQJHU�WR� IORZ �
RYHU� WKH� WRS� VXUIDFH� FRP SDUHG� WR� WKH� DLUVSHHG� RQ�
WKH� XQGHUVLGH�� � ,QFUHDVHG� VSHHG� P HDQV� UHGXFHG�
SUHVVXUH� DQG� WKH� SUHVVXUH� GLIIHUHQFH� UHVXOWV� LQ�
OLIWV�� � ,Q� WKH� FDVH� RI� D� URWDWLQJ� Z LQJ� GHVLJQHG� WR�
URWDWH� DV� VKRZ Q� LQ� WKH� GLDJUDP � � WKH� VSHHG� DW� $�
Z LOO�EH�KLJKHU�WKDQ�WKH�DLUVSHHG�DW�%�DQG�WKHUHIRUH�
Z H�KDYH�OLIW��
�
, � GRQ¶W� NQRZ � RI� D� µKDQG� FUDIWHG¶� URWRU� NLWH� QRZ � DO�
WKRXJK� WKHUH� Z DV� D� ' XWFK� P RGHO� DERXW� � � � \ HDUV�
DJR� �
�

� � � �7KH�&LUFRI OH[ �
7XEXODU�ODQWHUQ�NLWHV� DUH� D�WUDGLWLRQDO� &KLQHVH� GH�
VLJQ� WKDW� IOLHV� EULGOHG� IURP � D� SRLQW� RQ� WKH� OHDGLQJ�
HGJH� � � 1 HZ P DQ� DQG� 1 HZ P DQ� KDYH� D� SODQ� � S� � � � �
DQG� DQ� LOOXVWUDWLRQ� RI� DQ� $P HULFDQ� EDWWHU\ � RI� � � RQ�
D� IUDP H�� � ) DU� P RUH� IUHTXHQWO\ � VHHQ� DUH� F\ OLQGULFDO�
GURJXHV�Z LWK�D�VWLIIHQHG�OHDGLQJ�HGJH�DQG�D� � �RU� � �
SRLQW�EULGOH��
�
7KH� NLWH� GHYHORSHG� E\ � 7RQ� 2 RVWYHHQ� 	 � + HOP XW�
6FKLHIHU� LQ� � � � � � P DUNHG� VXFK� D� EUHDN� IURP � WKRVH�
GHVLJQV�WKDW�LW�LV�E\ � JHQHUDO�FRQVHQW�D�QHZ �GHVLJ Q�
RI�NLWH�� � , I� \ RX�Z HUH�GHWHUP LQHG�WR�ORRN�IRU�DQ�DQ�
FHVWRU� LW� Z RXOG� EH� / H� &RUQX� EHFDXVH� RI�WKH� EULGOH�
IO\ LQJ�DQJOH�DUUDQJHP HQWV��
�
$FFRUGLQJ� WR� DQ� DUWLFOH� LQ� $P HULFDQ� . LWH�
� 6XP P HU¶� � � � � WKH� NLWH� VWHP P HG� IURP � D� SUREOHP �
2 RVWYHHQ�KDG�KDG�LQ� � � � � � IO\ LQJ�D� � ¶�URN�VXSSRUW�
LQJ� D� � � ¶� Z LQGVRFN� � Z LWK� D� P HVVDJH� RQ� WKH� KD] �
DUGV� RI� GUXQNHQ� GULYLQJ� � � � + H� VWDUWHG�WR� GHYHORS� D�
EHWWHU�EULGOLQJ�V\ VWHP � IRU�WKH�Z LQGVRFN�WKDW�OHG�WR�
DQ� DELOLW\ � WR� IO\ � LQGHSHQGHQWO\ � � � + H� FRXOG� DOVR�
VKRUWHQ�WKH�UHVXOWLQJ�WXEXODU�NLWH� IURP � � � ¶�FLUFXP �
IHUHQFH� DQG� � � ¶�ORQJ�±�XOWLP DWHO\ � WR� � � � P � FLUFXP �
IHUHQFH� DQG� � � � FP � ORQJ� � � 7KHUH� Z DV� UDSLG� GHYHO�
RSP HQW� GXULQJ� WKH� VXP P HU� RI� ¶� � � � WKH� NLWH� Z DV�
WKHQ� WDNHQ� WR� WKH� ' LHSSH� . LWH� ) HVWLYDO� DQG� Z DV�
FOHDUO\ � WKH� RXWVWDQGLQJ� NLWH� RI� WKH� VKRZ � � � 7KH� GH�
VLJQ� Z DV� UHJLVWHUHG� LQ� � � � � � EXW� WKH� LQYHQWRUV�
KDYH� P DGH� WKH� FRQVWUXFWLRQ� DQG� GLP HQVLRQV� JHQ�
HUDOO\ � DYDLODEOH� � VHH� GLDJUDP � � � � � � ' HWDLOV� FDQ� EH�
IRXQG� LQ� 0 RXOWRQ� 	 � / OR\ G� ¶� � � DQG� . LWH� 3DVVLRQ� 1 R�
� �0 DUFK�¶� � � �
�
3UHVXP DEO\ � EHFDXVH� WKHUH� LV� D� UHVWULFWLYH� SDWHQW�
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Diagram 1.  The Principle of the Rotor Kite Front 
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Therefore the airspeed at A will be 
above wind speed, airspeed at B 
below wind speed, result lower 
pressure at A than B equals lift. 
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, ¶YH� QRW� \ HW� VHHQ� FRP P HUFLDOO\ � SURGXFHG� &LU�
FRIOH[ HV� EXW� WKH\ � GR� DSSHDU� DW� NLWH� IHVWLYDOV� LQ�
YDULRXV�VL] HV�DQG�SURSRUWLRQV�� � ) RU�P H�WKH\ �DUH�DW�
WKHLU� P RVW� GUDP DWLF� LQ� 6LOYHU� DQG� * ROG� Z KHUH� RI�
WHQ� WKH� EULGOHV� FDQ¶W� HDVLO\ � EH� VHHQ� DQG� WKH\ � DUH�
VWDUWOLQJ� DQG� P \ VWHULRXV� � � + RZ HYHU� , � UHP HP EHU� D�
JUHHQ� ULSVWRS� &LUFRIOH[ � RQ� 6DWXUGD\ � HYHQLQJ� DW�
3RUWVP RXWK� � � � � � � � $OO� WKH� RWKHU� NLWHV� Z HUH� GRZ Q�
H[ FHSW� WKLV� RQH� KLJK� DERYH� WKH� IXQIDLU� DUHD�� � 1 RW�
P DQ\ � ORRNHG� XS� EXW� WKRVH� WKDW� GLG� P LJKW� Z HOO�
KDYH� Z RQGHUHG� DERXW� WKH� XSULJKW� JUHHQ� ULQJ�
VWHDG\ �LQ�WKH�VN\ �

�
%LEOLRJ UDSK\ � �
+ D� . XL� 0 LQJ� 	 � + D� <LJL� ³&KLQHVH� $UWLVWLF� . LWHV́ �
� � � � �
/ � 6 � 1 HZ P DQ� 	 � - � + � 1 HZ P DQ� ³ . LWH� &UDIW� � � � � �
� UHSULQWHG�� � � � � � �
5 � 0 RXOWRQ� 	 � 3DW� / OR\ G� ³ . LWHV́ � � VHFRQG� HGLWLRQ�
� � � � � �
�
7KDQNV� WR� &DURO\ Q� 6Z LIW� Z KR� UHDG� P \ � Z ULWLQJ� DQG�
-RQ� Z KR� UHZ RUNHG� WKH� GLDJUDP V� � � ' UDJRQ� NLWH�
SKRWRV�FRXUWHV\ �RI�0 DOFROP �* RRGP DQ��

([FHSWLRQDO�. LWHV³ *HRUJH�: HEVWHU�

7KH�. LWHIOLHU��,VVXH�� � �3DJH�� � �
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' LDJ UDP �� � � �7KH�&LUFRI OH[ �. LWH�µ� � � ¶�� � �
�
� � � �LV�WKH�FLUFXP IHUHQFH�� �1 RW�WR�VFDOH��

50cm 

� P P �
JODVV�IL�
EUH�URG��

5HDU�FRUG�� � FP �VKRUWHU�
WKDQ�IURQW�URG��

7KH�WZ HOYH�EULGOHV�DUH�DWWDFKHG�DW�WKH�µKRXU¶�SRLQWV�� ±�� � � � �1 RW�
VKRZ Q�LV�WKH�EULGOH�SRLQW�Z KLFK�LV�RQ�D�VKRUW�OLQH�FRQQHFWLQJ�WKH�XS�
SHU�DQG�ORZ HU�VHWV�� $ �WR�%� �VR�DV�WR�NHHS�DOO�� � �WDXW�DW�D�SRLQW�� � � �
RI�WKH�GLDP HWHU�� �7KLV�VKRXOG�EH� � � FP �LQ�IURQW�RI�WKH�IDFH� � �7KH�EUL�
GOHV�DUH�DWWDFKHG�WR�ORRSV�WR�VSUHDG�ORDG��
�
7KH�VOLJKWO\ �SXOOHG�LQ�UHDU�HGJH�LV�YLWDO�� �7KH�NLWH�Z LOO�IO\ �DW�DERXW�� ƒ�
IURP �YHUWLFDO��
�
7KHUH�DUH�D�QXP EHU�RI�Z HE�VLWHV² D�VHDUFK�IRU�&LUFRIOH[ �LQ�* RRJOH�
FRP �Z LOO�ILQG�WKHP �� �7KHVH�KDYH�ORWV�RI�FRQVWUXFWLRQ�KLQWV�DQG�WLSV��

$ERXW�� P �RI�Z HLJKWHG�FXU�
WDLQ�FRUG�LV� ILWWHG�DURXQG�� �
WR�JLYH�DERXW�� � �JUDP V�
Z HLJKW��
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