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&KDSWHU���

-RVHSK�*��*DYLQ��-U��DQG�+LV�&RQWULEXWLRQV�WR��
$PHULFDQ�$HURVSDFH�$FKLHYHPHQW�

$QGUHZ�6��(ULFNVRQ���

$EVWUDFW�

-RVHSK�*��*DYLQ��-U��KDG�DQ�H[WUDRUGLQDU\�DHURVSDFH�HQJLQHHULQJ�FDUHHU�LQ�
DQ�H[WUDRUGLQDU\�DJH�IRU�$PHULFDQ�DYLDWLRQ�DQG�VSDFHIOLJKW��+LV�HPSOR\PHQW�FR�
LQFLGHG�H[DFWO\�ZLWK� WKH�&ROG�:DU�HUD�RI� ORIW\�GHIHQVH�VSHQGLQJ�DQG�DPELWLRXV�
PHJDSURMHFWV�� )ROORZLQJ� GHJUHHV� IURP�0,7� LQ� ����� DQG� IRXU� \HDUV� DV� D� QDYDO�
RIILFHU� LQ� WKH�86�1DY\¶V�%XUHDX� RI�$HURQDXWLFV��*DYLQ� VSHQW� KLV� HQWLUH� FDUHHU�
ZLWK�WKH�*UXPPDQ�&RUSRUDWLRQ��ULVLQJ�IURP�GHVLJQ�HQJLQHHU�LQ������WR�SUHVLGHQW�
DQG�FKLHI�RSHUDWLQJ�RIILFHU�LQ������EHIRUH�KLV�UHWLUHPHQW�LQ�������+H�ZDV�GLUHFWO\�
LQYROYHG� LQ� WKH� GHYHORSPHQW� RI� QDYDO� DLUFUDIW�� WKH� FRUH� *UXPPDQ� SURGXFW�� +H�
KHDGHG�GHYHORSPHQW�RI�VHYHUDO�DHURVSDFH�SURMHFWV��LQFOXGLQJ�WKH�Orbiting Astro-
nomical Observatory�DV�*UXPPDQ¶V�FKLHI�PLVVLOH�DQG�VSDFH�HQJLQHHU��D�SUHFXU�
VRU�WR�WKH�Hubble Space Telescope��2I�JUHDWHVW�KLVWRULFDO�VLJQLILFDQFH��IURP������
WR�������*DYLQ�RYHUVDZ�������HPSOR\HHV�DV�GLUHFWRU�RI�WKH�$SROOR�/XQDU�0RGXOH�
SURJUDP�� 1$6$� DZDUGHG� KLP� WKH� 'LVWLQJXLVKHG� 3XEOLF� 6HUYLFH�0HGDO� IRU� KLV�

������������������������������������������������������
� 3UHVHQWHG� DW� WKH�)LIW\�)LUVW�+LVWRU\�6\PSRVLXP�RI� WKH� ,QWHUQDWLRQDO�$FDGHP\�RI�$VWUR�

QDXWLFV�� ��±���6HSWHPEHU�������$GHODLGH��6RXWK�$XVWUDOLD��3DSHU� ,$&����(�������7KH�YLHZV� H[�
SUHVVHG�LQ�WKLV�DUWLFOH�DUH�WKRVH�RI�WKH�DXWKRU�DORQH��7KH\�GR�QRW�UHSUHVHQW�WKH�HVWLPDWHV�RU�SROLFLHV�
RI�WKH�86�1DY\�RU�DQ\�RWKHU�RUJDQL]DWLRQ�RI�WKH�86�JRYHUQPHQW��

��3URIHVVRU�RI�6WUDWHJ\��8QLWHG�6WDWHV�1DYDO�:DU�&ROOHJH��9LVLWLQJ�6FKRODU��-RKQ�.LQJ�)DLU�
EDQN� &HQWHU� IRU� &KLQHVH� 6WXGLHV�� +DUYDUG� 8QLYHUVLW\�� &DPEULGJH��0DVVDFKXVHWWV� ������� 8QLWHG�
6WDWHV���



� ��

UROH�LQ�VDYLQJ�WKH�Apollo 13�PLVVLRQ��DQG�LQ������KH�ZDV�HOHFWHG�WR�WKH�1DWLRQDO�
$FDGHP\�RI�(QJLQHHULQJ��,Q�UHWLUHPHQW��*DYLQ�FRQWLQXHG�WR�FRQGXFW�UHVHDUFK�RQ�
WHFKQRORJ\�DQG�UHVRXUFH�SROLF\�LVVXHV��SXUVXLQJ�HVSHFLDOO\�D�IDVFLQDWLRQ�ZLWK�DO�
WHUQDWLYH�HQHUJ\�WKDW�KH�KDG�GHYHORSHG�ZKLOH�DQ�H[HFXWLYH�DW�*UXPPDQ��+H�DG�
YLVHG� WKH� 86� JRYHUQPHQW� DQG� JDYH� SUHVHQWDWLRQV� WR� GLYHUVH� DXGLHQFHV�� ZLWK� D�
VSHFLDO�HPSKDVLV�RQ�FRPPXQLFDWLQJ�ZLWK�VWXGHQWV� IURP�WKH�SULPDU\� WR� WKH�GRF�
WRUDO�OHYHO��*DYLQ�ZDV�LQYROYHG�H[WHQVLYHO\�LQ�FKDULWDEOH�DFWLYLWLHV��ZLWK�SDUWLFX�
ODU� LQWHUHVW� LQ� HGXFDWLRQ�� KHDOWK� FDUH�� DQG� HTXDO� RSSRUWXQLW\��$�PHPEHU� RI� WKH�
0,7�&RUSRUDWLRQ��KH�ZDV�FORVHO\�LQYROYHG�ZLWK�WKH�GHYHORSPHQW�RI�KLV�DOPD�PD�
WHU�WKURXJKRXW�KLV�DGXOW�OLIH��DQG�DWWHQGHG�KLV�ODVW�ERDUG�PHHWLQJ�D�PRQWK�EHIRUH�
KLV�GHDWK�DW�DJH�QLQHW\�LQ�������*DYLQ¶V�ZLGH�UDQJH�RI�UHVSRQVLELOLWLHV��FRQWDFWV��
DQG�H[SHULHQFHV²FRPELQHG�ZLWK�D�SHQFKDQW� IRU� WUDYHO� WKDW� LQFOXGHG�DWWHQGDQFH�
DW� YLUWXDOO\� HYHU\� ,QWHUQDWLRQDO� $VWURQDXWLFDO� &RQJUHVV� IURP� ����� WR� ����²
DIIRUGHG�KLP�XQXVXDO�LQVLJKWV�LQWR�WKH�JHRSROLWLFV��PLOLWDU\�WHFKQRORJLFDO�IURQWLHU��
DQG� SROLFLHV� RI� KLV� HUD��$VLGH� IURP� VXFFLQFW� SUHVHQWDWLRQV� DW� D� IHZ�PDMRU� YHQ�
XHV²VXFK�DV�WKH������&RQJUHVV�DQG�ZKHQ�UHFHLYLQJ�WKH�$HUR�&OXE�RI�1HZ�(QJ�
ODQG¶V������*RGIUH\�/��&DERW�$ZDUG²KRZHYHU��*DYLQ¶V�KXPLOLW\�DQG�IRFXV�RQ�
WKH�IXWXUH�SUHYHQWHG�KLP�IURP�ZULWLQJ�D�PHPRLU�RU�RWKHUZLVH�SXEOLFL]LQJ�KLV�H[�
SHULHQFHV��7R� ILQDOO\� WHOO� WKLV� VWRU\�RI�DQ�HQJLQHHU¶V�H[WUDRUGLQDU\� OLIH� LQ�DQ�H[�
WUDRUGLQDU\�DJH�RI�$PHULFDQ�DHURVSDFH�DFWLYLW\�� WKH�DXWKRU�GUDZV�RQ� LQWHUYLHZV�
ZLWK�*DYLQ�DQG�KLV�IDPLO\��DV�ZHOO�DV�DFFHVV�WR�KLV�SHUVRQDO�UHFRUGV����

,��*HWWLQJ�/DXQFKHG�LQ�/LIH�

³7KRVH�ZKR�NQHZ�-RH�NQHZ�KH�QHYHU�VRXJKW�WR�EH�LQ�WKH�OLPHOLJKW��WKRXJK��
DV� KHDG� RI� RXU� VSDFH� SURJUDP�� KH� VKRXOG� KDYH� EHHQ�´� VDLG� 3DWULFLD�0F0DKRQ��
YLFH�SUHVLGHQW�RI�1RUWKURS�*UXPPDQ��XSRQ�*DYLQ¶V�GHDWK�LQ�������³+H�ZDV�RQH�
RI� WKH� JUHDW� SLRQHHUV� LQ� WKH� DHURVSDFH� LQGXVWU\�´�� 6LQFH� *DYLQ� GLG� QRW� OHDYH�
PHPRLUV�RI�KLV�RZQ��WKLV�FKDSWHU�DLPV�WR�VKHG�OLJKW�RQ�KLV�OLIH�DQG�FDUHHU�WR�D�GH�
JUHH�SUHYLRXVO\�XQDYDLODEOH�WR�WKH�SXEOLF��

-RVHSK�*OHDVRQ�*DYLQ��-U��ZDV�ERUQ�RQ�6HSWHPEHU�����������LQ�6RPHUYLOOH��
0DVVDFKXVHWWV��+LV�OLIHORQJ�LQWHUHVW�LQ�DLUFUDIW�DQG�VSDFH�WUDYHO�EHJDQ�HDUO\��$V�D�
\RXWK� KH� GUHZ� LQVSLUDWLRQ� IURP� %XFN� 5RJHUV� DQG� &KDUOHV� $�� /LQGEHUJK²
WUDYHOLQJ�KRXUV�DV� D� VHYHQ�\HDU�ROG� WR� VHH�³/XFN\�/LQG\´� ODQG�RQ�D� VPDOO�9HU�
PRQW�DLUILHOG�IROORZLQJ�KLV�WUDQVDWODQWLF�IOLJKW�LQ�������6WLOO�PRUH�LPSRUWDQW��DW�D�
��+�FDPS�RQH�VXPPHU�KH�PHW�'RURWK\�*UDFH�'XQNOHH�RI�%UDWWOHERUR��9HUPRQW��
7KH\�PDUULHG� LQ������� D� ORYH�PDWFK� WKDW� ODVWHG� VL[W\�VHYHQ�\HDUV�XQWLO�*DYLQ¶V�
GHDWK���
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*DYLQ� JUDGXDWHG� IURP� WKH� %RVWRQ� /DWLQ� 6FKRRO�� $W�0,7�� ZKHUH� KH� ZDV�
FDSWDLQ� RI� WKH� YDUVLW\� �KHDY\ZHLJKW�� FUHZ�� KH� HDUQHG� D� FRPELQHG� EDFKHORU¶V�
PDVWHU¶V� GHJUHH�ZLWK� KRQRUV� LQ� DHURQDXWLFDO� HQJLQHHULQJ� LQ� ������ 7KHUH�*DYLQ�
ZRXOG�IRUP�OLIHORQJ�SHUVRQDO�DQG�SURIHVVLRQDO�DVVRFLDWLRQV�� ,Q�������DW�*DYLQ¶V�
LQGXFWLRQ�DV�D� OLIH�PHPEHU�HPHULWXV�RI� WKH�0,7�&RUSRUDWLRQ��&DUO�0XHOOHU�� IHO�
ORZ�FODVVPDWH�DQG�FUHZ�WHDP�PHPEHU��ZRXOG�DWWHVW�WKDW�³KLV�JHQHURVLW\�DQG�DELG�
LQJ�FRQFHUQ�KDYH�VWUHQJWKHQHG�WKLV�LQVWLWXWLRQ�LPPHDVXUDEO\�´�GHVFULELQJ�KLP�DV�
³D�PRGHVW�JHQWOH�PDQ�ZKRVH�SRZHUIXO�LQWHOOHFW�DQG�HIIHFWLYH�OHDGHUVKLS�KDYH�OLW�
HUDOO\�SXW�PHQ�RQ�WKH�PRRQ�DQG�UHWXUQHG�WKHP�VDIHO\�WR�(DUWK�´���

)ROORZLQJ�JUDGXDWLRQ�LQ�������*DYLQ�VSHQW�IRXU�\HDUV�LQ�:DVKLQJWRQ��'&��
+H�HQWHUHG�WKH�86�1DYDO�5HVHUYH�DV�DQ�HQJLQHHULQJ�RIILFHU�ZLWK�WKH�UDQN�RI�OLHX�
WHQDQW��+H�ZDV�SRVWHG�DW�WKH�1DYDO�%XUHDX�RI�$HURQDXWLFV��WKHQ�KRXVHG�WHPSRUDU�
LO\�RQ�WKH�1DWLRQDO�0DOO��7KHUH�KH�ZDV�LQYROYHG�LQ�WKH�HDUO\�ZRUN�RQ�DLUFUDIW�MHW�
SURSXOVLRQ� DQG� VHUYHG� DV� WKH� SURMHFW� RIILFHU� RQ� WKH� 1DY\¶V� ILUVW� MHW� DLUSODQH��
7KDQNV�WR�KLV�UHFHQW�VWXGLHV�DW�0,7��*DYLQ�YLHZHG�DHURHQJLQHV�DV�D�UHYROXWLRQDU\�
WHFKQRORJ\�WKDW�ZRXOG�PDNH�D�VLJQLILFDQW�GLIIHUHQFH�E\�DOORZLQJ�IOLJKW�VSHHGV�WR�
LQFUHDVH�E\�VHYHUDO�KXQGUHG�PLOHV�SHU�KRXU��6RPH�RI�WKH�PRUH�VHQLRU�QDYDO�DYLD�
WLRQ� VSHFLDOLVWV� ZHUH� VNHSWLFDO� DERXW� WKH� QHZ� WHFKQRORJ\¶V� SRWHQWLDO�� DIIRUGLQJ�
*DYLQ�XQXVXDO�RSSRUWXQLW\�DQG�UHVSRQVLELOLW\�IRU�KLV�DJH���*DYLQ�UHFHLYHG�D�FRP�
PHQGDWLRQ�IRU�KLV�FRQWULEXWLRQV�WR�WKH�86�1DY\¶V�MHW�ILJKWHU�SURJUDP���

,,��,QLWLDO�(PSOR\PHQW�DW�*UXPPDQ������±�����

,Q�������KDYLQJ�VHOHFWHG�IURP�DPRQJ�RIIHUV�DW�VRPH�RI�WKH�OHDGLQJ�DLUFUDIW�
FRUSRUDWLRQV� VXFK� DV�%RHLQJ� DQG�0F'RQQHOO�'RXJODV��*DYLQ�ZHQW� WR�ZRUN� IRU�
WKH�*UXPPDQ�$LUFUDIW�(QJLQHHULQJ�&RUSRUDWLRQ�LQ�%HWKSDJH��/RQJ�,VODQG��1HZ�
<RUN��7KLV�SURYHG�WR�EH�D�IXOO�FDUHHU�DIILOLDWLRQ�RI�IRUW\�IRXU�\HDUV��*DYLQ�VWDUWHG�
LQ� WKH� ORZHU� HQJLQHHULQJ� UDQNV� DV� D� GHVLJQ� HQJLQHHU� DQG� FRQFOXGHG� ZLWK� QLQH�
\HDUV�DV� WKH�SUHVLGHQW�DQG�FKLHI�RSHUDWLQJ�RIILFHU�RI�*UXPPDQ�&RUSRUDWLRQ��EH�
IRUH�UHWLULQJ�IURP�OHDGHUVKLS�LQ������DQG�FRQVXOWLQJ�WKURXJK�������

,Q�KLV�HDUO\�\HDUV�LQ�%HWKSDJH��*DYLQ�ZDV�GHHSO\�LQYROYHG�LQ�WKH�GHYHORS�
PHQW�RI�QDYDO�DLUFUDIW��*UXPPDQ¶V�SULPDU\�SURGXFW��+H�VWDUWHG�DV�D�GHVLJQ�HQJL�
QHHU������±������RQ�*UXPPDQ¶V�ILUVW� MHW�ILJKWHU��WKH�;)�)�Panther,�EHIRUH�EH�
FRPLQJ�HQJLQHHU��3UHOLPLQDU\�'HVLJQ�*URXS������±�������+H�ZRUNHG�RQ�VHYHUDO�
DLUFUDIW�SURMHFWV��LQFOXGLQJ�*UXPPDQ¶V�ILUVW�DQG�VHFRQG�MHW�ILJKWHUV��*UXPPDQ¶V�
ILUVW� VZHSW�ZLQJ� ILJKWHU�� WKH�)�)���Cougar� �SURMHFW� HQJLQHHU�� ����±������� DQG�
VXSHUVRQLF�)��)���Tiger��SURMHFW�FR�HQJLQHHU������±���������

'XULQJ� ����±������*DYLQ� VHUYHG� DV�*UXPPDQ¶V� FKLHI� H[SHULPHQWDO� SUR�
MHFWV�HQJLQHHU��)URP�����±�����*DYLQ� VHUYHG�DV�*UXPPDQ¶V�FKLHI�PLVVLOH�DQG�
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VSDFH�HQJLQHHU��7KLV�FDSSHG�KLV�OHDGHUVKLS�LQ�WKH�FRPSDQ\¶V�GHYHORSPHQW�RI�VHY�
HUDO� DHURVSDFH� SURJUDPV�� LQFOXGLQJ� WKH� Orbiting Astronomical Observatory�
�OAO���D�SUHFXUVRU�WR�WKH�Hubble Space Telescope���

*DYLQ¶V� HDUO\� FDUHHU� WUDFHG�*UXPPDQ¶V� SUHSDUDWLRQ� WR� ELG� RQ� VRPHWKLQJ�
ODUJH� DQG� XQSUHFHGHQWHG�� WKH� $SROOR� 3URJUDP¶V� /XQDU� 0RGXOH�� ([SHULHQFH� LQ�
GHYHORSLQJ� WKH�OAO�� WRJHWKHU�ZLWK� WKH� FDQLVWHU� IRU� WKH�Echo� EDOORRQ�� JDYH� WKH�
DLUFUDIW�FHQWULF�FRPSDQ\�WKH�H[SHULHQFH�WR�FRPSHWH�FUHGLEO\��LI�XQVXFFHVVIXOO\��WR�
SDUWLFLSDWH�LQ�WKH�3URMHFW�0HUFXU\��0HDQZKLOH�� LQ�GHYHORSLQJ�D�QHZ�DLUFUDIW�RS�
WLPL]HG� IRU� DQWLVXEPDULQH� ZDUIDUH�� *UXPPDQ� GHYHORSHG� V\VWHPV� HQJLQHHULQJ�
FDSDELOLW\��³:H�ZRQ�WKDW�FRPSHWLWLRQ��DQG�WKDW�DLUSODQH�ZDV�RQH�WKDW�KDG�D�ORW�RI�
P\� ILQJHUSULQWV� RQ� LW�´� *DYLQ� ODWHU� UHFDOOHG�� &ROOHFWLYHO\�� WKHVH� *UXPPDQ�
DFKLHYHPHQWV� ³SURYLGHG� D� UHDVRQDEOH� FKDQFH� WR� ELG� RQ� VRPH� RI� WKH� VSDFH� SUR�
JUDPV�´���

,,,��/XQDU�0RGXOH�3URJUDP������±�����

*UXPPDQ¶V��DQG�*DYLQ¶V��RSSRUWXQLW\�RI�D�OLIHWLPH�FDPH�WKURXJK�WKH�$SRO�
OR�SURJUDP��,W�ZDV�GXULQJ�D�GHFDGH�DV�YLFH�SUHVLGHQW�DQG�GLUHFWRU��/XQDU�0RGXOH�
SURJUDP��WKDW�*DYLQ�IDFHG�KLV�JUHDWHVW�FKDOOHQJHV�LQ�PDQDJHPHQW�RI�WHFKQRORJL�
FDO� LQQRYDWLRQ�� DIWHU�*UXPPDQ�ZRQ� WKH�1$6$� FRPSHWLWLRQ� WR� EXLOG� WKH�/XQDU�
0RGXOH� �/0�� WKDW� ZRXOG� GHOLYHU� 1$6$� DVWURQDXWV� 1HLO� $UPVWURQJ� DQG� %X]]�
$OGULQ�WR�WKH�0RRQ¶V�VXUIDFH�RQ�-XO\�����������8QGHU�*DYLQ¶V�PDQDJHPHQW��7RP�
.HOO\��/0�FKLHI�GHVLJQ�HQJLQHHU��������������DQG�WKH�*UXPPDQ�WHDP�VXFFHHGHG�
ZLWK�D�EROG�GHVLJQ�RI�D�FUDIW�WKDW�ODQGHG�RQ�WKH�0RRQ�DQG�UHWXUQHG�WR�OXQDU�RUELW�
VL[� WLPHV�� DQG� VDYHG� WKH� FUHZ� RQ� $SROOR¶V� RQH� DERUWHG� PLVVLRQ�� $W� LWV� SHDN��
*DYLQ�PDQDJHG�������HPSOR\HHV��DERXW�KDOI�RI�ZKRP�ZHUH�HQJLQHHUV��LQ�VHYHUDO�
ORFDWLRQV�DFURVV�WKH�8QLWHG�6WDWHV��-XVW�RYHU�KDOI�RI�ZKDW�XOWLPDWHO\�EHFDPH�DS�
SUR[LPDWHO\������ELOOLRQ�LQ�DSSURSULDWHG�/0�SURJUDP�GROODUV�ZHQW�WR�VXEFRQWUDF�
WRUV�WKDW�*UXPPDQ�PDQDJHG��:RUNLQJ�WRJHWKHU�DQG�ZLWK�1$6$��WKH\�DFKLHYHG�D�
KLJKO\�VXFFHVVIXO�PRGHO�RI�SXEOLF�SULYDWH�SDUWQHUVKLS��

$FFRUGLQJ�WR�DQ�RIILFLDO�1$6$�KLVWRU\��³7KH�VWRU\�RI�*UXPPDQ¶V�GULYH�IRU�
D�UROH�LQ�PDQQHG�VSDFH�IOLJKW�KDV�D�UDJV�WR�ULFKHV��+RUDWLR�$OJHU�OLNH�TXDOLW\��7KH�
FRPSDQ\�KDG�FRPSHWHG�IRU�HYHU\�PDMRU�1$6$�FRQWUDFW�DQG��H[FHSW� IRU� WKH�XQ�
PDQQHG�2UELWLQJ�$VWURQRPLFDO�2EVHUYDWRU\� VDWHOOLWH�� KDG� QHYHU� ILQLVKHG� LQ� WKH�
PRQH\�´�� %HJLQQLQJ� LQ� -DQXDU\� ������ IRUPDOL]LQJ� HIIRUWV� VWDUWHG� WKH� SUHYLRXV�
\HDU�� *DYLQ� OHG� *UXPPDQ¶V� VHOI�IXQGHG� VWXG\� E\� LWV� 6SDFH� *URXS� RI� D� QRYHO�
0RRQ�ODQGLQJ� WHFKQLTXH�� OXQDU�RUELW� UHQGH]YRXV� �/25��� )URP�1RYHPEHU� �����
WKURXJK� -XQH�������1$6$�GHEDWHG�ZKHWKHU�/25� VKRXOG� SUHYDLO� RYHU�:HUQKHU�
YRQ� %UDXQ¶V� SUHIHUUHG� DSSURDFK� RI� (DUWK�RUELW� UHQGH]YRXV�� /25� ILQDOO\� SUH�



� ��

YDLOHG��WULJJHULQJ�D�ELGGLQJ�FRPSHWLWLRQ�WKDW�IDOO�WKDW�*UXPPDQ�ZRQ�LQ�1RYHP�
EHU� EHIRUH� VLJQLQJ� D� FRQWUDFW� LQ� -DQXDU\� ������� 8QXVXDOO\�� SURSRVDOV� LQYROYHG�
DQVZHULQJ�D�VHW�RI�WZHQW\�TXHVWLRQV��³1$6$�KDGQ¶W�UHDOO\�ERXJKW�>RXU@�GHVLJQ�´�
*DYLQ�ODWHU�UHFDOOHG��³7KH\�WKRXJKW�WKH\¶G�ERXJKW�DQ�HQJLQHHULQJ�VHUYLFH�´���

7KHUH�ZDV�QR�SUHFHGHQFH��DQG�FHUWDLQO\�QR�EOXHSULQWV��IRU�D�PDFKLQH�DQ\�
WKLQJ�OLNH�WKH�/XQDU�0RGXOH��7KH�XQLTXH�FUDIW�KDG�WR�EH�FRPSOHWHO\�UHOLDEOH�HYHQ�
WKRXJK�OXQDU�FRQGLWLRQV�FRXOG�QRW�EH�GXSOLFDWHG�RQ�(DUWK�IRU�IXOO�WHVWLQJ��0RUHR�
YHU�� WKHUH�ZHUH�FRQIOLFWLQJ� LQIRUPDWLRQ�DQG�DVVHVVPHQWV� DERXW� WKH� VXLWDELOLW\�RI�
WKH�0RRQ¶V�VXUIDFH�IRU�D�ODQGLQJ��:RUVW�FDVH�VFHQDULRV�LQFOXGHG�&RUQHOO�8QLYHU�
VLW\�3URIHVVRU�7KRPDV�*ROG¶V�DVVHUWLRQ�WKDW�WKH�/0�ZRXOG�VLQN�LQWR�³WHQ�PHWHUV�
RI� LPSDOSDEOH� GXVW«HOHFWURVWDWLFDOO\� LW¶OO� SUREDEO\� MXVW� FRYHU� HYHU\WKLQJ� XS�´���
$OO�WKLV�KDG�WR�EH�RYHUFRPH�ZLWKRXW�WRGD\¶V�PRGHUQ�HOHFWURQLFV��FRPSXWLQJ��DQG�
HPSOR\HH�GDWDEDVHV���

7KH� /0¶V� GHVLJQ� HYROYHG� LQ� D� UHOHQWOHVV� HIIRUW� WR� FRXQWHU� WKH� ZHLJKW�
JURZWK� RI� WKH� �������SRXQG� YHKLFOH� DQG� PD[LPL]H� UHOLDELOLW\� XQGHU� XQFHUWDLQ�
FRQGLWLRQV� LQ� D� UHPRWH� HQYLURQPHQW�ZLWK� H[WUHPHV� RI� KHDW� DQG� FROG�� UDGLDWLRQ��
DQG�HYHQ�PLFURPHWHRURLGV��7KLV� IRUFHG�FRQVLGHUDEOH� UHWKLQNLQJ�E\�DQ�RUJDQL]D�
WLRQ�ZKRVH�IRXQGDWLRQDO�FXOWXUH�ZDV�JURXQGHG�LQ�WKH�GHVLJQ�RI�QDYDO�ILJKWHUV�E\�
*DYLQ� DQG� RWKHU� ³JUDGXDWHV� RI� WKH� DLUFUDIW� EXVLQHVV�´��� ,QGHHG�� LW� WRRN� VWURQJ�
EDFNLQJ� E\� *UXPPDQ¶V� PDQDJHPHQW� WR� RYHUFRPH� RSSRVLWLRQ� E\� D� IDFWLRQ� RI�
³FRQVHUYDWLYH�DLUFUDIW�WUDGLWLRQDOLVWV´���ZKR�EHOLHYHG�WKDW�³WKHVH�JX\V�RQ�WKH�OXQDU�
PRGXOH�DUH�QXWV´���DQG�WKDW�HQWHULQJ�WKH�VSDFH�EXVLQHVV�SUHVHQWHG�H[FHVVLYH�ULVNV��
:KHUHDV� DHURG\QDPLF� FRQVLGHUDWLRQV� UHTXLUHG� DLUFUDIW� WR� EH�EXLOW� IURP� WKH� RXW�
VLGH�LQ��WKH�KDUVK�YDFXXP�RI�VSDFH�UHTXLUHG�D�VSDFHFUDIW�OLNH�WKH�XQJDLQO\�/0�WR�
EH� EXLOW� IURP� WKH� LQVLGH�RXW�� 7KH� KHDY\� KHOLFRSWHU�VW\OH�ZLQGVKLHOG� WKDW� *DYLQ�
LQLWLDOO\�HQYLVLRQHG�VKUXQN�WR�VPDOO�WULDQJXODU�ZLQGRZV�SUHVVHG�DJDLQVW�WKH�IDFHV�
RI� VWDQGLQJ� FUHZPHPEHUV�� WKHLU� VHDWV� HOLPLQDWHG� LQ� UHFRJQLWLRQ� RI� WKH� IOLJKW¶V�
VKRUW�GXUDWLRQ�DQG�RQH�VL[WK�JUDYLW\�HQYLURQPHQW�����

2YHUVLJKWV� ZHUH� XVXDOO\� KDUPIXO� EXW� RFFDVLRQDOO\� KHOSIXO�� 8QH[SHFWHG�
VWUHWFKLQJ� RI� WKH� /0¶V� IXHO� WDQN� PHPEUDQHV�� SURSRUWLRQDOO\� WKLQQHU� WKDQ� HJJ�
VKHOOV�� DFFRPPRGDWHG� WZHQW\� VHFRQGV� PRUH� IXHO²WKH� PDUJLQ� WKDW� 1HLO� $UP�
VWURQJ�KDG� OHIW�ZKHQ�KH� ODQGHG�XQH[SHFWHGO\� IDU�GRZQUDQJH� WR�DYRLG�D� ILHOG�RI�
ERXOGHUV��7KLV�SXVK�WR�WKH�OLPLWV�ZDV�RQH�RI�WKH�IHZ�WLPHV�GXULQJ�DQ�$SROOR�PLV�
VLRQ�WKDW�*DYLQ�ZDV�QHUYRXV�WR�WKH�SRLQW�RI�KROGLQJ�KLV�EUHDWK�����

&HQWUDO� WR� WKH� GLIILFXOWLHV� LQ� GHVLJQLQJ� DQG� SURYLQJ� WKH� /0� ZDV� WKDW� LW�
FRXOG�QRW�EH�IOLJKW�WHVWHG��D�FRQXQGUXP�WKDW�KDG�QR�DQDORJXH�LQ�*UXPPDQ¶V�DLU�
FUDIW�EXVLQHVV��ZKHUHLQ�HYHQ�D�YHKLFOH�WKDW�FUDVKHG�FRXOG�EH�UHWULHYHG�DQG�H[DP�
LQHG����(DFK�/0�KDG� WR�EH� ODXQFKHG�EUDQG�QHZ�ZLWKRXW� HYHQ� D� FRPSUHKHQVLYH�
WHVW�RI�LWV�SURSXOVLRQ�V\VWHP��VWRUDEOH�SURSHOODQWV�FRXOG�QRW�EH�SXUJHG�FRPSOHWH�
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O\��DQG�JURXQG�FRQGLWLRQV�GLIIHUHG�FRPSOHWHO\�IURP�WKRVH�LQ�VSDFH��0RVW�FULWLFDO�
RI�DOO�ZDV�WDNHRII�IURP�WKH�0RRQ��7KH�FRQGLWLRQV�VLPSO\�FRXOG�QRW�EH�GXSOLFDWHG��
SUHFOXGLQJ� GLUHFW� WHVWLQJ� RI� WKH� /0� GHVLJQ� DV� D� IXOO\� LQWHJUDWHG� V\VWHP�� ,Q�
*DYLQ¶V�ZRUGV��³\RX�KDG�D�OLPLWHG�WLPH��\RX�KDG�WR�SXQFK�WKH�EXWWRQ��DQG�HYHU\�
WKLQJ�KDG� WR�ZRUN��7KH�DVFHQW� HQJLQH�KDG� WR� LJQLWH��7KH�H[SORVLYH�EROWV�KDG� WR�
H[SORGH��7KH�JXLOORWLQH�KDG�WR�FXW�WKH�FRQQHFWLRQV��DQG�WKHQ�LW�KDG�WR�IO\�XS��$QG�
WKLV�LV�VRPHWKLQJ�ZH�QHYHU�VDZ�KDSSHQ�XQWLO�WKH�ODVW�PLVVLRQ�´����

7R� DGGUHVV� WKHVH� FKDOOHQJHV�� *DYLQ� DQG� KLV� WHDP� GHYHORSHG� DQG� LPSOH�
PHQWHG�D�WHVWLQJ�UHJLPHQ�ZKRVH�ULJRU�IDU�H[FHHGHG�WKDW�IRU�DLUFUDIW�DW�WKDW�WLPH��
³:H«FDPH� XS� ZLWK� WKH� LGHD�´� *DYLQ� H[SODLQV�� WKDW� ³WKHUH� VKRXOG� EH� QR� VXFK�
WKLQJ� DV� D� UDQGRP� IDLOXUH«LI� LQ� UXQQLQJ� WHVWV� \RX� ILQG� VRPHWKLQJ� WKDW� GRHVQ¶W�
ZRUN��WKHUH�KDV�WR�EH�D�UHDVRQ�IRU�LW��DQG�LI�\RX¶UH�SDWLHQW�HQRXJK��\RX�RXJKW�WR�EH�
DEOH�WR�ILQG�RXW�ZK\�LW�IDLOHG�DQG�GR�VRPHWKLQJ�DERXW� LW�´�$�FHQWUDO�H[DPSOH�RI�
WKLV�UHJLPHQ�ZDV�WHVWLQJ�IRU�RYHU�����GLIIHUHQW�ODQGLQJ�FRQGLWLRQV��LQFOXGLQJ�RQHV�
LQ�ZKLFK�WKH�/0�VNLGGHG�ODWHUDOO\�DQG�FDXJKW�LWV�UHODWLYHO\�IUDJLOH�OHJV�LQ�D�FUDWHU�
RU� FXUE�OLNH� IRUPDWLRQ�� 7KLV� OHG� WR� D� FRQVHUYDWLYH� GHVLJQ� ZKRVH� ODQGLQJ� JHDU�
*DYLQ�EHOLHYHG�LQ�UHWURVSHFW�ZDV�WZLFH�DV�KHDY\�DV�VWULFWO\�QHFHVVDU\���

$V�SURJUDP�GLUHFWRU��*DYLQ�GHDOW� LQWHQVLYHO\�ZLWK�1$6$��VXEFRQWUDFWRUV��
DQG�*UXPPDQ¶V� RZQ�PDQDJHPHQW�� 7R� KLP�� ³LW�ZDV� D� EDODQFLQJ� DFW�ZKHUH� WKH�
SURJUDP� GLUHFWRU� WULHV� WR� NHHS� WKH� SURJUDP� RQ� WKH� ULJKW� WUDFN� GHVSLWH�ZKDW� WKH�
LQWHUQDO�PDQDJHPHQW�PLJKW�WKLQN��DQG�WR�VRPH�GHJUHH�ZKDW�1$6$�PLJKW�WKLQN��
EHFDXVH��DIWHU�DOO��LI�>WKH�SURGXFW@�GRHVQ¶W�ZRUN��LW¶V�RXU�IDXOW�´����

1$6$� DWWHPSWHG� WR� LQFHQWLYL]H� *UXPPDQ� DQG� RWKHU� $SROOR� FRQWUDFWRUV�
ZLWK� D� FRPSOH[� IRUPXOD� WUDGLQJ� RII� IXOILOOPHQW� RI� WKUHH� PDMRU� REMHFWLYHV�� )RU�
*DYLQ� DQG� KLV� WHDP�� KRZHYHU�� WKH� HTXDWLRQ� TXLFNO\� EHFDPH� ODUJHO\� IL[HG�� ����
0LVVLRQ�VXFFHVV�ZDV�QRQQHJRWLDEOH������6FKHGXOH�ZDV�LPSRUWDQW��KDYLQJ�VWDUWHG�D�
\HDU�EHKLQG�WKH�&RPPDQG�DQG�6HUYLFH�0RGXOH��WKH�/0�ZDV�VXEMHFW�WR�FRQWLQX�
RXV�FDWFK�XS�HIIRUWV��+HUH��WHFKQRORJ\�ZDV�D�GRPLQDQW�IDFWRU��³<RX�ZHUHQ¶W�JR�
LQJ� WR� DGYDQFH� WKH� SURJUDP� E\� PHHWLQJ� D� VFKHGXOH� LI� WKH� WHFKQRORJ\� ZDVQ¶W�
ULJKW�´�����2QO\�WKH�WKLUG�DUHD��FRVW��RIIHUHG�VLJQLILFDQW�IOH[LELOLW\��7KLV�UHTXLUHG�
FRQVLGHUDEOH� IRUEHDUDQFH� IURP�1$6$� DQG� LWV� FRQJUHVVLRQDO� IXQGHUV��*UXPPDQ�
RQO\�EHJDQ�WR�UHFHLYH�VLJQLILFDQW� LQFHQWLYH�SD\�ZKHQ�DFWXDO�PLVVLRQV�EHJDQ�DQG�
PD[LPL]HG�LW�ZLWK�D�SHUIHFW�WUDFN�UHFRUG��³)URP������WR�������YHU\�OLWWOH�IHH�ZDV�
HDUQHG�´�*DYLQ�UHFDOOHG��³7KH�SURJUDP�ZDV�DOZD\V�EHKLQG� WKH�GHVLUHG�VFKHGXOH�
DQG� RYHU� FRVW��2QFH� WKH�PLVVLRQV� EHJDQ�� WKH� IHH� VLWXDWLRQ� LPSURYHG�� WKH�/XQDU�
0RGXOH�µZRUNHG¶�HYHU\�WLPH�´����

*DYLQ�KDG�WR�PDNH�VRPH�GLIILFXOW�GHFLVLRQV�RQ�WKH�VSRW��2QH�H[DPSOH�FRQ�
FHUQV� WKH� DSSURDFK� WKDW� *UXPPDQ� ZRXOG� FKRRVH� UHJDUGLQJ� WKH� QR]]OH� RI� WKH�
/0¶V� GHVFHQW� HQJLQH�� WKH� ILUVW� ZLGH�UDQJH�WKURWWOHDEOH� URFNHW� HQJLQH�� ³1$6$�
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ZDV�QRW�VXSSRVHG�WR�PDNH�WKH�GHFLVLRQ�´�*DYLQ�UHFDOOHG��³VR�,�PDGH�WKH�GHFLVLRQ��
DQG�>1$6$�PDQDJHU�0D[LPH�)DJHW@�VDLG��µ)LQH�¶�DQG�WKDW�ZDV�WKDW�´����

,Q�D�VLQJXODU� LQVWDQFH��PHHWLQJ�D�VFKHGXOLQJ� WDUJHW� IRU�1$6$�ZDV�VR� LP�
SRUWDQW�WKDW�*DYLQ�IRXQG�D�ZD\�WR�FRXQWHQDQFH�WKH�EUHDFKLQJ�RI�D�WHVW�VHTXHQFH�
SURFHGXUH��$�PRWRU�UHSODFHPHQW�KDG�WR�RFFXU�LQ�D�FRQILQHG�VSDFH�WKDW�FRXOG�RQO\�
DFFRPPRGDWH�WZR�SHRSOH��*DYLQ�GHYLVHG�D�SURFHGXUH�ZKHUHE\�WZR�VSHFLDOO\�VH�
OHFWHG� LQGLYLGXDOV� ZRXOG�ZRUN� WKHUHLQ�� WKH� EHVW� WHFKQLFLDQ� IURP� WKH� *UXPPDQ�
VXEFRQWUDFWRU��+DPLOWRQ�6WDQGDUG�'LYLVLRQ��8QLWHG�$LUFUDIW�&RUSRUDWLRQ��ZRXOG�
UHSODFH� WKH�PRWRU�� VXSHUYLVHG� E\�*UXPPDQ¶V� EHVW�PHFKDQLF�� 6XFK� D� MXGJPHQW�
FDOO�ZDV�RQO\�SRVVLEOH�EHFDXVH�RI� WKH�GLUHFW�SHUVRQDO�NQRZOHGJH� WKDW�*DYLQ�DF�
FUXHG�RYHU�WKH�\HDUV�RI�WKH�SHRSOH�ZLWKLQ�KLV�RUJDQL]DWLRQ��+H�GLUHFWO\�WHOHSKRQHG�
1HOVRQ�9RVEHUJK��ZKRP�KH�ILUVW�PHW�DV�³D�YHU\� MXQLRU�HQJLQHHU�DW�*UXPPDQ«�
FOHDUO\�WKH�EHVW�QXWV�DQG�EROWV�PHFKDQLF�,�KDYH�HYHU�VHHQ�´��

*DYLQ¶V� ZRUG� ZDV� JRRG� HQRXJK� IRU� 1$6$� $GPLQLVWUDWRU� *HRUJH� /RZ�
ZKHQ�KH�GHFODUHG��³,¶YH�NQRZQ�WKLV�FKDS�IRU�RYHU�ILIWHHQ�\HDUV��DQG�KH¶V�WKH�EHVW�
PHFKDQLF� ,¶YH�HYHU� VHHQ�GR�DQ\WKLQJ�´�*DYLQ�HODERUDWHV��³ZH�JRW�KLP� LQGRFWUL�
QDWHG�RQ�ZKDW�WR�ORRN�IRU��DQG�ZH�JRW�WKH�H[SHUW�IURP�+DPLOWRQ�6WDQGDUG�DQG�WKH�
WZR�RI�WKHP�DW�WKH�&DSH��DQG�WKH\�ZHQW�LQ�DQG�WKH\�FKDQJHG�WKH�PRWRU��$�URXWLQH�
FKHFN�VDLG�HYHU\WKLQJ�ZRUNV��DQG�RQ�WKH�EDVLV�RI�WKDW��ZH�ODXQFKHG�WKH�PLVVLRQ��
$QG�>1HOVRQ�ZLOO@�QHYHU�IRUJHW�WKDW��DQG�,�ZRQ¶W�HYHU�IRUJHW�LW��EHFDXVH�LW�ZDV�RQH�
RI�WKH�IHZ�WLPHV�WKDW�ZH�UHDOO\�EUHDFKHG�WKH�SURFHGXUDO�WHVWLQJ�VHTXHQFH�WKDW�ZH�
KDG�VHW�XS�´��

,Q�\HW�DQRWKHU�MXGJPHQW�FDOO��*DYLQ�KDG�WR�UHTXLUH�WKDW�D�5RFNHWG\QH�LQMHF�
WRU�EH�XVHG�LQ�DQ�HQJLQH�WKDW�ZDV�RWKHUZLVH�EXLOW�HQWLUHO\�E\�%HOO²D�FUXVKLQJ�GLV�
DSSRLQWPHQW�WR�WKH�%HOO�WHDP�ZLWK�ZKRP�KH�KDG�ZRUNHG�TXLWH�FORVHO\���

$QRWKHU�LPSRUWDQW�GHFLVLRQ�E\�*DYLQ�FRQFHUQHG�QRW�WHFKQRORJ\�SHU�VH�EXW�
UDWKHU�VXSSRUWLQJ�KLV�FROOHDJXHV��,Q�IDOO�������ZKHQ�KH�WRRN�KLV�VL[W\�PDQ�WHDP�WR�
QHJRWLDWH�GHWDLOV�RI� WKH�/0�FRQWUDFW�ZLWK�1$6$��+RXVWRQ�ZDV� VWLOO� VHJUHJDWHG��
+RWHO� DIWHU� KRWHO�ZRXOG� QRW� DFFRPPRGDWH� WZR� RI� WKHLU� WRS� HQJLQHHUV��5HDFWLRQ�
&RQWURO�6\VWHP�3URMHFW�/HDGHU�2]]LH�:LOOLDPV�DQG�*XLGDQFH�	�1DYLJDWLRQ�3UR�
MHFW� /HDGHU�*HRUJH�+HQGHUVRQ��%HLQJ� UHJUHWWDEO\� IDPLOLDU�ZLWK� VXFK� SUHMXGLFH��
WKH\�YROXQWHHUHG�WR�ILQG�WKHLU�RZQ�URRPV��EXW�*DYLQ�LQVLVWHG�RQ�NHHSLQJ�WKH�WHDP�
WRJHWKHU�QR�PDWWHU�ZKDW��8QGHU�KLV�GLUHFWLRQ��WKH�JURXS�ILQDOO\�IRXQG�WKH�RQH�KR�
WHO�LQ�WKH�DUHD�WKDW�ZRXOG�DFFHSW�DOO�RI�WKHP��DQG�QHJRWLDWLRQV�SURFHHGHG�VXFFHVV�
IXOO\��)ROORZLQJ�*DYLQ¶V�GHDWK��DQ�RXWSRXULQJ�RI�GR]HQV�RI� OHWWHUV�DQG� UHPLQLV�
FHQFHV�VXJJHVWHG� WKDW� WKLV�ZDV� MXVW�RQH�RI�PDQ\� WLPHV� WKDW�KH�KDG�VWRRG�XS� IRU�
SHRSOH�DQG�VXSSRUWHG�WKHP��6RPH�DQHFGRWHV�ZHUH�QHZ�WR�*DYLQ¶V�IDPLO\��DV�KH�
KDG�EHHQ�WRR�PRGHVW�WR�UHFRXQW�WKHP�KLPVHOI���
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'XULQJ� WKH�DERUWHG�Apollo 13�PLVVLRQ�RI������� WKH�/0�EHFDPH�DQ�XQH[�
SHFWHG� OLIHERDW� DQG� WXJERDW��7KURXJKRXW� WKDW� FULVLV��*DYLQ�KHOSHG� WR� FRRUGLQDWH�
WKH�XUJHQW�DVVHVVPHQW�DQG�DSSOLFDWLRQ�RI�WKH�/0¶V�FDSDELOLWLHV�IRU�WKLV�HPHUJHQF\�
DVVLJQPHQW�IURP�1$6$¶V�0LVVLRQ�&RQWURO�&HQWHU�LQ�+RXVWRQ��0DQQLQJ�KLV�SRVW�
DW� WKH�IRUHIURQW�RI�*UXPPDQ¶V�PXOWLSOH� OD\HUV�RI� WHFKQLFDO�VXSSRUW��³WKH� WHQVHVW�
HSLVRGH�LQ�>KLV@�FDUHHU�´���*DYLQ�HVWLPDWHV�WKDW�KH�RQO\�³JRW�WZR�KRXUV�RI�VOHHS�LQ�
WKDW� ZKROH� >IRXU�GD\@� PLVVLRQ�´� 8SRQ� WKH� DVWURQDXWV¶� VXFFHVVIXO� VSODVKGRZQ��
*DYLQ� UHFRXQWV�� 0LVVLRQ� &RQWURO� ³MXVW� EXUVW� LQWR� FKHHULQJ«WKH� DWPRVSKHUH�
ZDV«VR�EXR\DQW�DQG�VR�UHOLHYHG�´���:DWFKLQJ�WKH�PRYLH�Apollo 13�LQ�UHWLUHPHQW��
*DYLQ�REVHUYHG�WKDW�LW�GLG�QRW�GHSLFW�WKH�VPDOO�$PHULFDQ�IODJV�WKDW�SHRSOH�ZHUH�
ZDYLQJ�LQ�FHOHEUDWLRQ��+H�UHJUHWWHG�WKDW�QRERG\�KDG�FRQVXOWHG�*UXPPDQ�LQ�PDN�
LQJ� WKH� ILOP��ZKLFK�KH�EHOLHYHG�GLG�QRW�SURSHUO\�FUHGLW� WKH�FRPSDQ\�IRU�KRZ� LW�
KHOSHG�WR�VDYH�WKH�GD\�����

)RU�KLV� FRQWULEXWLRQ��1$6$�DZDUGHG�*DYLQ� LWV�'LVWLQJXLVKHG�3XEOLF�6HU�
YLFH�0HGDO�LQ�������,Q�������LQ�RQH�RI�KLV�SURXGHVW�FDUHHU�DFFRPSOLVKPHQWV��KH�
ZDV�HOHFWHG�WR�WKH�1DWLRQDO�$FDGHP\�RI�(QJLQHHULQJ�³IRU�OHDGHUVKLS�LQ�WKH�GHVLJQ�
DQG� WKH� SURGXFWLRQ� RI� WKH� $SROOR� /XQDU� 0RGXOH�´��� ,Q� DFFHSWLQJ� UHFRJQLWLRQ��
*DYLQ�DOZD\V�FUHGLWHG�WKHVH�WHFKQLFDO�IHDWV� WR�WKH�VSLULWHG�WHDPZRUN�WKURXJKRXW�
KLV�FRPSDQ\��DFURVV�WKH�QDWLRQ��DQG�DURXQG�WKH�ZRUOG���

*UXPPDQ�ZDV�QRW� VXFFHVVIXO� LQ�DOO�RI� LWV� HIIRUWV��*DYLQ�EHOLHYHG� WKDW�KLV�
WHDP� SURGXFHG� D� ³ILUVW�FODVV´� OXQDU� URYHU� GHVLJQ� DQG� ZDV� GLVDSSRLQWHG� ZKHQ�
1$6$�VHOHFWHG�%RHLQJ�DEUXSWO\�ZKHQ�KLV�FRPSDQ\¶V�SURWRW\SH�ZDV�VWLOO�LQ�WHVW�
LQJ��*UXPPDQ� OLNHZLVH� ORVW� WKH� ELGGLQJ� FRPSHWLWLRQ� IRU� WKH�6SDFH�6KXWWOH�� GH�
VSLWH� VXEPLWWLQJ�ZKDW�*DYLQ�EHOLHYHG� WR�EH�D� VXSHULRU�SURSRVDO��)RU�*DYLQ�DQG�
*UXPPDQ�� VSDFH� GHYHORSPHQW� WKXV� UHDFKHG� LWV� DSRJHH� GXULQJ� WKH� KHDG\� /0�
\HDUV�� 8QGHU� KLV� VXEVHTXHQW� OHDGHUVKLS�� *UXPPDQ� ZRXOG� IRFXV� RQ� WUDGLWLRQDO�
QDYDO�DLUFUDIW�ZKLOH�DWWHPSWLQJ�FRPPHUFLDO�GLYHUVLILFDWLRQ�RQ�(DUWK��

,9��/HVVRQV�IURP�%HWKSDJH�DQG�%H\RQG�

*DYLQ� GUHZ� ODUJHU� OHVVRQV� IURP� KLV� WHDP¶V� H[SHULHQFH� LQ� GHYHORSLQJ� WKH�
/0��6RPH�KH�DSSOLHG�WR�*UXPPDQ¶V�VXEVHTXHQW�DLUFUDIW�EXVLQHVV��$OO�KH�GLVWLOOHG�
DQG�VKDUHG�ZLWK�LQWHUHVWHG�DXGLHQFHV��FXOPLQDWLQJ�ZLWK�KLV�GHOLYHU\�RI�D�SDSHU�DW�
WKH� ����� ,$&�:RUOG� 6SDFH� &RQJUHVV� LQ�+RXVWRQ�� ³7KH�$SROOR� /XQDU�0RGXOH�
�/0��� $� 5HWURVSHFWLYH�´�:ULWWHQ� LQ� DQ� HQJLQHHU¶V� LPSHUVRQDO� EXOOHWL]HG� VKRUW�
KDQG��LWV�IRXU�SDJHV�RI�GLDJUDP�ULFK�WH[W�FRQVWLWXWH�*DYLQ¶V�FDSVWRQH�SXEOLF�GLV�
FXVVLRQ�RI�KLV�FDUHHU��WKH�PDFKLQH�WKDW�PDGH�LW��DQG�WKH�XQGHUO\LQJ�SULQFLSOHV�WKDW�
KH� LQWHUQDOL]HG��H[HPSOLILHG��DQG�FRQYH\HG� LQ�DFWLRQV�DQG�VWDWHPHQWV��+HUH�� WKH�
DXWKRU�GUDZV�RQ�DGGLWLRQDO�VRXUFHV�WR�HODERUDWH�RQ�*DYLQ¶V�FRQFOXVLRQV�DQG�GLV�
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WLOO� WKHP� LQWR� HLJKW� SULQFLSOHV� WKDW� KH� HVSRXVHG� SURIHVVLRQDOO\� EXW� QHYHU� OLVWHG�
IRUPDOO\�RU�VRXJKW�FUHGLW�IRU��

,9����&UHDWH�&RQGLWLRQV�IRU�6XFFHVV�

*DYLQ� HPSKDVL]HG� WKH� LPSRUWDQW� FRQGLWLRQV�SRZHULQJ�3URMHFW�$SROOR� DQG�
LWV�/0��+H� FLWHG� WKUHH� VLJQLILFDQW� GHFLVLRQV�� ����(LVHQKRZHU¶V� HVWDEOLVKPHQW� RI�
1$6$�DV�D�FLYLOLDQ�RUJDQL]DWLRQ������-RKQ�+RXEROW¶V�SURPRWLRQ�RI�WKH�/25�FRQ�
FHSW�WR�1$6$�DW�WKH�ULVN�RI�KLV�FDUHHU��DQG�����.HQQHG\¶V�EROG�FRPPLWPHQW�RQ�
0D\����� ������ WR� SXW� D�PDQ�RQ� WKH�0RRQ�E\� WKH� HQG�RI� WKH� GHFDGH�� ³,Q� KLQG�
VLJKW�´�*DYLQ�DVVHVVHG��SXWWLQJ�1$6$�UDWKHU�WKDQ�WKH�86�$LU�)RUFH�LQ�FKDUJH�RI�
VSDFHIOLJKW�³ZDV�D�UHDOO\�ZRQGHUIXO�GHFLVLRQ��EHFDXVH�LW�PDGH�WKH�VSDFH�HIIRUW�LQ�
WKLV�FRXQWU\�RSHQ�WR�WKH�SXEOLF�DQG�WKH�ZRUOG��ZKHUHDV�WKH�6RYLHWV�ZHUH�VWLOO�FDU�
U\LQJ�RQ�WKHLU�HIIRUWV�ZLWK�WKH�XVXDO���VHFUHF\��DQG�LQ�WKH�ORQJ�UXQ�WKLV�ZRUNHG�RXW�
YHU\�PXFK�WR�WKH�DGYDQWDJH�RI�WKH�$PHULFDQ�HIIRUW�´���+H�YLHZHG�WKH�/25�FRQ�
FHSW� DV� D� FULWLFDO� EUHDNWKURXJK�� ³LW�ZDV� D� UDGLFDO� FKDQJH�� DQG� ,� WKLQN� LW�ZDV� UH�
VSRQVLEOH�IRU� WKH�VXFFHVV�RI� WKH�SURJUDP��,�GRQ¶W� WKLQN�WKH�SURJUDP�ZRXOG�KDYH�
VXFFHHGHG�RQ� WKH�RULJLQDO�SDWK�RI�6DWXUQ´� WKDW�YRQ�%UDXQ�KDG�FKDPSLRQHG����$�
SURGXFW� RI� WKH� HUD� WKDW� PRWLYDWHG� LWV� FUHDWLRQ�� WKH� SURJUDP� ZDV� HQHUJL]HG� E\�
KHLJKWHQHG�JHR�WHFKQRORJLFDO�FRPSHWLWLRQ�RQ�WKH�XOWLPDWH�VWDJH�DQG�VXVWDLQHG�E\�
.HQQHG\¶V� EDFNLQJ� DQG� OHJDF\�� 5HJDUGLQJ� WKH� Apollo 1� ILUH�� *DYLQ� UHIOHFWHG��
³,¶P�QRW�VXUH�WKH�SURJUDP�FRXOG�KDYH�FRQWLQXHG�XQGHU�WRGD\¶V�VLWXDWLRQ��EXW�WKHQ�
LW�FRXOG�EHFDXVH�ZH�ZHUH�LQ�WKH�PLGVW�RI�WKH�VXSHUSRZHU�FRQWHVW�´���

,9����5HOLDELOLW\�LV�$WWDLQDEOH�

$V�H[SODLQHG�SUHYLRXVO\��*UXPPDQ�XQGHU�*DYLQ�DGRSWHG�D�ULJRURXV�WHVWLQJ�
UHJLPHQ�JURXQGHG�LQ�WKH�SULQFLSOH�WKDW�³7KHUH�LV�QR�VXFK�WKLQJ�DV�D�UDQGRP�IDLO�
XUH�´�7R�LGHQWLI\�DQG�HOLPLQDWH�VRXUFHV�RI�IDLOXUH��WKH\�KDG�WR�VWXG\�GHHSO\�D�SDQ�
RSO\�RI�HVRWHULF�VXEMHFWV�� LQFOXGLQJ�WKH�SURSHUWLHV�DQG�SHUIRUPDQFH�G\QDPLFV�RI�
JODVV�DQG�EDWWHULHV��

,9����,QQRYDWLRQ�5HTXLUHV�)OH[LELOLW\�LQ�6FKHGXOH�DQG�&RVWV��

*DYLQ�HQFDSVXODWHG�KLV�H[SHULHQFH� LQ�PDQDJLQJ� WHFKQRORJLFDO� LQQRYDWLRQ��
ZKLFK�KH�EHOLHYHG�LQKHUHQWO\�UHQGHUHG�WLPHOLQHV�DQG�VSHQGLQJ�XQSUHGLFWDEOH��³,I�
D�PDMRU�SURMHFW�LV�WUXO\�LQQRYDWLYH��\RX�FDQQRW�SRVVLEO\�NQRZ�LWV�H[DFW�FRVW�DQG�
LWV�H[DFW� VFKHGXOH�DW� WKH�EHJLQQLQJ��$QG� LI� LQ� IDFW�\RX�GR�NQRZ«��FKDQFHV�DUH�
WKDW� WKH� WHFKQRORJ\� LV� REVROHWH�´���$FFRUGLQJO\��*DYLQ� DQG� KLV� WHDP�SULRULWL]HG�
SHUIRUPDQFH� �LQFOXGLQJ�VDIHW\�� ILUVW�� VFKHGXOH�VHFRQG��DQG�FRVW�D�GLVWDQW� WKLUG����
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'HOD\V� GXULQJ� $SROOR¶V� HDUO\� \HDUV� DQG� FRQVLGHUDEOH� FRVW� JURZWK� WKURXJKRXW�
SURYHG�WKH�SULFH�RI�PLVVLRQ�VXFFHVV��

,9����'RQ¶W�&RPSOLFDWH�7KLQJV�8QQHFHVVDULO\�

*DYLQ�DQG�KLV� WHDP�IRXQG�QHZ�UHOHYDQFH�LQ� WKH�WLPH�KRQRUHG�DGDJH�³LI� LW�
DLQ¶W�EURNH��GRQ¶W� IL[� LW�´�+H�GHVFULEHG� WKLV� DV� ³WKH�EDVLF� UXOH� WKDW� LI� VRPHWKLQJ�
ZRUNV�� EH� YHU\� FDUHIXO� LI� \RX� WU\� WR� FKDQJH� LW�� EHFDXVH� PD\EH� \RX¶OO� JHW� LQWR�
VRPHWKLQJ�\RX�GRQ¶W�IRUHVHH�´���,Q�DQ�HSLVRGH�WKDW�*DYLQ�UHFRXQWHG�UHSHDWHGO\�XS�
WKURXJK�KLV�&DERW�$ZDUG�VKRUWO\�EHIRUH�KLV�GHDWK��XSJUDGLQJ�WR�D�FRVWOLHU��SXUHU�
UXVW�LQKLELWRU� DGGLWLYH� FDXVHG� XQH[SODLQHG� JO\FRO� FU\VWDOV� LQ� HOHFWURQLF� FRRODQW�
IOXLG�WKDW�QR�DPRXQW�RI�H[RWLF�ILOWHULQJ�FRXOG�UHPRYH��,Q�WKLV�FDVH��LQYHVWLJDWLRQ�
LQFOXGHG�³XV>LQJ@�DOPRVW�DOO�WKH�ERZOV�LQ�WKH�*UXPPDQ�FDIHWHULD�WR�KDYH�VDPSOHV�
RI�JO\FRO�VLWWLQJ�DURXQG�ZKHUH�SHRSOH�FRXOG�ORRN�DW�LW�´�7KH�VROXWLRQ��³ZH�UHYHUW�
HG�WR�WKH�FKHDS�VWXII��DQG�DOO�WKH�UHVW�RI�WKH�PLVVLRQV�ZHUH�VWUDLJKWIRUZDUG�´���

,9����5HPRYH�+LHUDUFKLFDO�%DUULHUV�

*DYLQ� FUHGLWV� *UXPPDQ¶V� LQIRUPDO�� UHVSRQVLYH�� UHODWLYHO\� IODW� RUJDQL]D�
WLRQDO�VWUXFWXUH�ZLWK�IRVWHULQJ�LQQRYDWLRQ�DQG�TXDOLW\�FRQWURO��+H�DQG�RWKHUV�UHJX�
ODUO\� UHFHLYHG� UHSRUWV� IURP�HPSOR\HHV�DW�DOO� OHYHOV�ZKR�IHOW�HPSRZHUHG� WR�SLFN�
XS�WKH�SKRQH�DQG�FDOO�DQ\RQH�LQ�WKH�FRPSDQ\�ZLWKRXW�IHDU�RI�EHLQJ�SHQDOL]HG�IRU�
LGHQWLI\LQJ� D� SUREOHP�� +H� ZRUNHG� WR� HQKDQFH� FRPPXQLFDWLRQV� DQG� PRUDOH� E\�
UHJXODUO\� WUDYHUVLQJ� GLIIHUHQW� GHSDUWPHQWV� DIWHU� OXQFK� ZKHQ� QRW� RQ� WUDYHO�� DQG�
RQFH�RYHUODSSLQJ�ZLWK� WKH�QLJKW� VKLIW� IRU� WZR�PRQWKV��0DLQWDLQLQJ�FRQVWUXFWLYH�
UHODWLRQV� EHWZHHQ� *UXPPDQ¶V� HQJLQHHUV� DQG� VNLOOHG� PDQXIDFWXULQJ�IORRU� VWDII�
ZDV�D� WRS�SULRULW\�� DQG� WKH�FRPSDQ\�PDGH� VXUH� WKDW� WKH\�ZHUH� ORFDWHG�DV� FORVH�
WRJHWKHU�DV�SRVVLEOH�SK\VLFDOO\�WR�HQVXUH�LQIRUPDWLRQ�IORZ�DQG�UHGXFH�GLVVRQDQFH�
EHWZHHQ�WKH�GLVSDUDWH�SURIHVVLRQDO�FXOWXUHV��

,9����(PSRZHU�,QGLYLGXDOV�

*UXPPDQ¶V� RUJDQL]DWLRQDO� FXOWXUH� HQFRXUDJHG� HPSOR\HHV� WR� LQYHVWLJDWH�
DQG�VROYH�SUREOHPV�RQ�WKHLU�RZQ�LQLWLDWLYH��*DYLQ¶V�IDYRULWH�H[DPSOH�LQYROYHG�D�
WDOHQWHG�\RXQJ�HQJLQHHU�ZKR�DYHUWHG�SRWHQWLDO�IDLOXUHV�E\�SURDFWLYHO\�LQYHVWLJDW�
LQJ�WKH�VWDQGDUG�PLQLDWXUH�WRJJOH�VZLWFKHV�XVHG�WKURXJKRXW�WKH�/0��ZKLFK�VFRUHV�
RI�DLUFUDIW�KDG�HPSOR\HG�IRU�\HDUV����,Q�RQH�WKLUG�RI�WKH�FDVHV��VHFWLRQLQJ�VDPSOHV�
UHYHDOHG�ORRVH�VROGHU�SHOOHWV�WKDW�FRXOG�PLV�VHW�D�VZLWFK�LQ�]HUR�JUDYLW\��:KLOH�LW�
ZDV�WRR�ODWH�WR�FKDQJH�WKH�VZLWFK�W\SH��*UXPPDQ�GHYLVHG�D�PHDQV�RI�LGHQWLI\LQJ�
DQG� UHMHFWLQJ� WKH� SURSRUWLRQ� WKDW� ZHUH� FRPSURPLVHG�� 7R� *DYLQ�� ³WKLV� ZDV� D�
FDVH«RI� KRZ� DQ� LQTXLVLWLYH�PLQG«OHG� WR� WKH� ULJKW� WKLQJ�� 1RERG\� FRXOG� KDYH�
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WROG� WKH� LQGLYLGXDO� WKDW� WKLV� ZDV� VRPHWKLQJ� WKDW� VKRXOG� EH� GRQH�´� ,QVWHDG�� ³KH�
VDLG��µ<RX�NQRZ��,�DP�UHVSRQVLEOH«,¶G�EHWWHU�XQGHUVWDQG�HYHU\WKLQJ�DERXW�HYH�
U\WKLQJ�¶´���

,9����6KDUH�,QIRUPDWLRQ�

&RQVWDQW�LQIRUPDWLRQ�IORZ�ZDV�OLNHZLVH�HVVHQWLDO��*DYLQ�JUHDWO\�YDOXHG�KLV�
GDLO\�VWDQG�XS�PHHWLQJ�IURP�����±�����$�0��ZLWK� WZHQW\� WR� WKLUW\�SULQFLSDOV� LQ�
%HWKSDJH��WKHPVHOYHV�OLQNHG�E\�WHOHSKRQH�FRQIHUHQFH�WR�ILHOG�VLWHV�DW�&DSH�.HQ�
QHG\�� +RXVWRQ�� DQG� :KLWH� 6DQGV���� 7KLV� HQVXUHG� VKDUHG� DZDUHQHVV� RI� GHVLJQ�
FKDQJHV�DQG�WKHLU�SRWHQWLDO�FRQVHTXHQFHV��³FRQILJXUDWLRQ�FRQWURO´�����

,9����5HPHPEHU�<RXU�&XVWRPHU�

0RVW�LPSRUWDQWO\��*DYLQ¶V�DIRUHPHQWLRQHG�FRQFOXVLRQV�DOO�VHUYHG�DQ�RYHU�
DUFKLQJ� LPSHUDWLYH�� UHWXUQ� VSDFHIDUHUV� VDIHO\� WR� (DUWK�� +H� DQG� KLV� FROOHDJXHV�
NQHZ� WKH\�ZHUH�EXLOGLQJ� WKH�/0� IRU� UHDO� SHRSOH�ZKRVH� OLYHV�GHSHQGHG�RQ� LW����
³7KH�WHDP�DW�*UXPPDQ�GHYHORSHG�D�SHUVRQDO�UHODWLRQVKLS�ZLWK�HYHU\�RQH�RI�WKH�
DVWURQDXWV�LQ�WKH�$SROOR�HUD�´�*DYLQ�VWUHVVHG��³:H�ZHUH�EXLOGLQJ�PDFKLQHV�WKDW�
RXU�IULHQGV�ZRXOG�RSHUDWH��QRW�VRPH�IDFHOHVV�LQGLYLGXDOV�XQNQRZQ�WR�XV�´���:KLOH�
WKH�DVWURQDXWV¶�SHUVRQDOLWLHV�YDULHG�JUHDWO\��DOO�ZHUH�WRS�FDOLEHU�SURIHVVLRQDOV�DQG�
³WKHLU�YLVLWV�WR�WKH�SODQW�PDGH�SHRSOH�IHHO�WKDW�µ:H¶UH�QRW�MXVW�EXLOGLQJ�VRPHWKLQJ�
IRU� VRPH� P\VWHULRXV� FXVWRPHU�� ZH¶UH� EXLOGLQJ� LW� IRU� WKHVH� SHRSOH�¶«WKDW� ZDV�
YHU\�XVHIXO�´���7KLV�FRQFHUQ�IRU�DVWURQDXWV¶�ZHOOEHLQJ�HQFDSVXODWHG�DQ�HWKRV�IURP�
WKH�FRPSDQ\¶V�IRXQGHU��:RUOG�:DU�,�QDYDO�DYLDWRU�/HUR\�*UXPPDQ��*UXPPDQ��
*DYLQ�UHFDOOHG��³KDG�RQH�EDVLF�GLUHFWLRQ�WR�DOO�RI�XV«µ<RX�EULQJ�WKH�SLORW�EDFN�
RQH�ZD\�RU�DQRWKHU�¶´���*DYLQ¶V�/0�SURJUDP�QHYHU�IDLOHG�LQ�WKLV�PRVW�FULWLFDO�RI�
PLVVLRQV��

9��/HDGHUVKLS�DW�*UXPPDQ������±�����

+DYLQJ�EHHQ�D�VHQLRU�YLFH�SUHVLGHQW�IURP�����±������*DYLQ�ZDV�QH[W�SUHV�
LGHQW� RI� WKH� VXEVLGLDU\� *UXPPDQ� $HURVSDFH� &RUSRUDWLRQ� �����±������ DQG�
VHUYHG�FRQFXUUHQWO\�DV�FKDLUPDQ�RI�WKH�ERDUG������±�������,Q�������*DYLQ�ZDV�
HOHFWHG�SUHVLGHQW�DQG�FKLHI�RSHUDWLQJ�RIILFHU�RI� WKH�*UXPPDQ�&RUSRUDWLRQ�LWVHOI�
�LQ�HIIHFW�WKH�KROGLQJ�FRPSDQ\�IRU�VPDOOHU�VSHFLDOL]HG�*UXPPDQ�FRPSDQLHV���+H�
FDPH�WR�WKLV�SRVLWLRQ�IURP�D�ORQJ�FDUHHU�ZLWKLQ�*UXPPDQ�WKDW�PDGH�KLP�D�WUXH�
EHOLHYHU� LQ� WKH� RUJDQL]DWLRQ�� WKHQ� D� )RUWXQH� ���� &RPSDQ\� H[FHHGLQJ� D� ELOOLRQ�
GROODUV�LQ�DQQXDO�VDOHV�DQG�/RQJ�,VODQG¶V�ODUJHVW�HPSOR\HU�E\�IDU���
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*DYLQ�YLHZHG�*UXPPDQ�DV�DQ�XQXVXDO�HQWHUSULVH�WKDW�WRRN�XQXVXDOO\�JRRG�
FDUH�RI� LWV�HPSOR\HHV�DQG�JUDQWHG�VXSHUYLVRUV�PDUNHG�DXWRQRP\�LQ�KRZ�EHVW� WR�
PDQDJH�WKRVH�IRU�ZKRP�WKH\�ZHUH�UHVSRQVLEOH��$V�DQ�H[HFXWLYH��RQH�RI�KLV�FHUH�
PRQLDO�UROHV�LQYROYHG�SUHVLGLQJ�RYHU�WKH�GLVWULEXWLRQ�WR�HYHU\�HPSOR\HH�RI�D�WXU�
NH\� DW� 7KDQNVJLYLQJ� DQG� &KULVWPDV�� +H� VKRRN� HYHU\RQH¶V� KDQG�� D� SDUWLFXODUO\�
KXPEOLQJ�SURFHVV�ZLWK�VRPH�PDQXIDFWXULQJ�IORRU�ZRUNHUV�SRVVHVVLQJ�H[WUDRUGL�
QDU\� JULS� VWUHQJWK��(PSOR\HHV�ZHUH� HQFRXUDJHG� WR� OLWHUDOO\� KDYH� D� VWDNH� LQ� WKH�
FRUSRUDWLRQ�WKURXJK�JHQHURXV�VWRFN�RSWLRQV��

$�FRUH� WHQHW�RI�*UXPPDQ¶V�SKLORVRSK\�ZDV�NHHSLQJ�D� VPDOOHU�ZRUNIRUFH�
DQG�KDYLQJ�WKHP�ZRUN�RYHUWLPH�UDWKHU�WKDQ�UDLVLQJ�D�ODUJHU�ZRUNIRUFH�WKDW�ZRXOG�
IDFH�OD\RII�ULVNV��$V�SDUW�RI�WKDW�HTXDWLRQ��SDUWLFXODUO\�GXULQJ�WKH�SHDN�WHPSR�RI�
WKH�$SROOR�\HDUV��HPSOR\HHV²DQG�HVSHFLDOO\�PDQDJHUV²ZRUNHG�H[WUDRUGLQDULO\�
ORQJ�KRXUV��*DYLQ�KLPVHOI� VSHQW� FRQVLGHUDEOH� WLPH�DZD\� IURP�KRPH��ERWK�RQ�D�
GDLO\�EDVLV�DQG�ZLWK�IUHTXHQW�WUDYHO���

*UXPPDQ¶V�XQXVXDO�FRUSRUDWH�HWKRV�ZDV�TXHVWLRQHG�E\�YDULRXV�RXWVLGHUV��
&RQJUHVVLRQDO�RYHUVHHUV�VSHFXODWHG�DERXW�WKH�SHUFHQWDJH�RI�WKH�SULFH�WDJ�IRU�HDFK�
*UXPPDQ� DLUFUDIW� WKDW� FRYHUHG� HPSOR\HH� KHDOWK� DQG� EHQHILWV�� 2QH� RI� *DYLQ¶V�
JUHDWHVW�WHVWV�DV�D�OHDGHU�FRQFHUQHG�WKH�FRPSDQ\¶V�YHU\�QDPH�DQG�IXWXUH��+RSLQJ�
WR�EDLO�RXW�LWV�XQGHUIXQGHG�SHQVLRQ�SODQ�ZLWK�*UXPPDQ¶V�RYHUIXQGHG�RQH��/79�
&RUSRUDWLRQ�DWWHPSWHG�D�KRVWLOH�WDNHRYHU��7KH�WLPLQJ�ZDV�XQH[SHFWHGO\�GLIILFXOW��
*UXPPDQ¶V� &KDLUPDQ� RI� WKH� %RDUG� -RKQ� �³-DFN´�� %LHUZLUWK� ZDV� FUXLVLQJ� WKH�
0LVVLVVLSSL�ZLWK� KLV�ZLIH� DERDUG� WKH�Delta Queen�� LQ� WKDW� SUH�FHOOSKRQH� HUD�� LW�
WRRN� WLPH� WR� UHFDOO� KLP� WR�%HWKSDJH��*DYLQ� TXLFNO\� DVVHPEOHG� D� WHDP�DQG�PHW�
ZLWK�ODZ\HUV�ODWH�LQWR�WKH�QLJKW�IRU�VHYHUDO�GD\V�VWUDLJKW��7RJHWKHU�ZLWK�%LHUZLUWK��
RWKHU�H[HFXWLYHV��DQG�HYHQ�WKH�FRPSDQ\¶V����\HDU�ROG�IRXQGHU�/HUR\�*UXPPDQ�
ZKR�HPHUJHG�WHPSRUDULO\�IURP�PHGLFDO�UHWLUHPHQW��*DYLQ�UDOOLHG�KLV�HPSOR\HHV��
ZKR�RZQHG�D�JUHDW�SHUFHQWDJH�RI�*UXPPDQ�VWRFN��DQG�SHUVXDGHG�WKHP�WR�UHMHFW�
/79¶V�RIIHU�� ,Q� WKH�HQG��*UXPPDQ¶V� OHDGHUVKLS�DQG� LWV�HPSOR\HHV¶� OR\DOW\�FDU�
ULHG� WKH� GD\��*DYLQ� ODWHU� VWDWHG� WKDW� KH�ZDV� UHOLHYHG� WR� KDYH� UHWLUHG� EHIRUH� WKH�
FRPSDQ\�WKDW�KH�VR�ORYHG�KDG�WR�PHUJH�ZLWK�1RUWKURS�LQ����������

6HUYLQJ� LQ� WRS�PDQDJHPHQW�SRVLWLRQV�EURXJKW�*DYLQ�IXOO�FLUFOH��EDFN� LQWR�
WKH�QDYDO�DLUFUDIW�GHYHORSPHQW�WKDW�UHPDLQHG�DW�WKH�FRUH�RI�*UXPPDQ¶V�EXVLQHVV��
+H�ZRUNHG�UDSLGO\�WR�UHDFTXDLQW�KLPVHOI��³,�ZDV�IDFHG�ZLWK�FDWFKLQJ�XS�RQ�ZKDW�
KDG�EHHQ�KDSSHQLQJ�IRU�WHQ�\HDUV�LQ�QDYDO�DYLDWLRQ�DQG�IRU�JHWWLQJ�WKH�)����LQWR�
SURGXFWLRQ��DQG�WKDW�ZDV�D�OHDUQLQJ�H[SHULHQFH�´���*DYLQ�LPSOHPHQWHG�EHVW�SUDF�
WLFHV� IURP� *UXPPDQ¶V� VSDFHFUDIW� GHYHORSPHQW�� SDUWLFXODUO\� LPSURYLQJ� LQLWLDO�
FRQVWUXFWLRQ� WR� UHGXFH� WKH� QHHG� IRU� WHVWV�� ³%HFDXVH� RI� EHFRPLQJ� SUHVLGHQW�´� KH�
UHFRXQWHG��³,�JRW�EDFN�LQWR�ZRUU\LQJ�DERXW�DLUFUDIW��:H�DGRSWHG�D�ORW�RI�WKH�SUDF�
WLFHV�OHDUQHG�RQ�WKH�/0�EDFN�LQWR�WKH�DLUFUDIW�EXVLQHVV�DQG�PDQDJHG�WR�FXW�GRZQ�
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WKH�QXPEHU�RI� WHVWV�EHIRUH�GHOLYHU\�´�7KH�NH\��³\RX�EXLOG�D�EHWWHU�YHKLFOH�ZLWK�
GLVFLSOLQH��DQG�WKHQ�\RX�GRQ¶W�KDYH�WR�IOLJKW�WHVW�LW�VR�PDQ\�WLPHV�WR�ZRUN�RXW�WKH�
EXJV�´����

$�PDMRU�KLJKOLJKW�DW�WKH�EHJLQQLQJ�RI�*DYLQ¶V�WHQXUH�DW�*UXPPDQ¶V�KHOP�
ZDV�EHJLQQLQJ�GHOLYHU\�WR�,UDQ�RI����)���V��WRJHWKHU�ZLWK�UHODWHG�KDUGZDUH��WUDLQ�
LQJ��DQG�DIWHU�PDUNHW� VHUYLFLQJ��+H�SHUVRQDOO\�RYHUVDZ� WKH�SUHSDUDWLRQ�DQG�GLV�
SDWFK�RI�������*UXPPDQ�HPSOR\HHV�DQG�WKHLU�IDPLOLHV�WR�D�IDFLOLW\�QHDU�,PSHULDO�
,UDQLDQ�$LU�)RUFH�%DVH�.KDWDPL��ILIWHHQ�PLOHV�QRUWK�RI�,VIDKDQ��7KLV�JDYH�*DYLQ�
D�XQLTXH�ZLQGRZ�LQWR�VRPH�RI� WKH�SHUVRQDOLWLHV�DQG�SURIHVVLRQDO�KDSSHQLQJV�RI�
,UDQ¶V� JRYHUQLQJ� DQG� WHFKQRORJLFDO� HOLWH� RI� WKH� WLPH�� ,UDQ¶V� DPEDVVDGRU� WR� WKH�
:DVKLQJWRQ� KDG� WKH� XQHQYLDEOH� WDVN� RI� DZDNHQLQJ� LQ� WKH� HDUO\� KRXUV� RI� HDFK�
PRUQLQJ�WR�EULHI�WKH�6KDK�E\�WHOHSKRQH�FRQFHUQLQJ�ZKDW�ZDV�WKHQ�7HKUDQ¶V�PRVW�
LPSRUWDQW�ELODWHUDO�UHODWLRQVKLS���

,UDQ¶V�UHYROXWLRQ�RI������WHUPLQDWHG�WKH�HIIRUW�MXVW�DV�*DYLQ�ZDV�DERXW�WR�
PDNH�D�VLWH�YLVLW��+H�IUHTXHQWO\�FUHGLWHG�KLV�HPSOR\HHV¶�SURWHFWLRQ�E\�ORFDO�,UDQL�
DQV�DQG�VDIH�H[LW�IURP�WKH�FRXQWU\�ZLWK�WKH�3HUVLDQ�ODQJXDJH�DQG�FXOWXUDO�VHQVL�
WLYLW\�SURJUDP�WKDW�KH�KDG�UHTXLUHG� WKHP�DQG�WKHLU� IDPLOLHV� WR�WDNH��$PD]LQJO\��
PRQWKV�DIWHU�WKHLU�VWDWHVLGH�UHWXUQ��WKH�SHUVRQDO�EHORQJLQJV�WKH\�KDG�DEDQGRQHG�LQ�
WKHLU� KDVWH� DUULYHG� E\� VKLSSLQJ� FRQWDLQHU� ZLWKRXW� YDOXDEOHV� PLVVLQJ�� )RU� \HDUV�
DIWHUZDUG��*DYLQ� IROORZHG� WKH�SURJUHVV� RI�PHPEHUV� RI� WKH�6KDK�RI� ,UDQ¶V� JRY�
HUQPHQW� DQG� LQGXVWU\�ZLWK�ZKRP�KH�KDG�EHFRPH� IDPLOLDU�SURIHVVLRQDOO\��PDQ\�
VHWWOHG�LQ�+RXVWRQ�DQG�/RV�$QJHOHV�DQG�DSSOLHG�FRQVLGHUDEOH�WDOHQWV�WR�PDNLQJ�D�
QHZ�OLIH�LQ�WKHLU�DGRSWHG�KRPH���

*DYLQ�VHUYHG�LQ�WKLV�FDSVWRQH�SRVLWLRQ�DV�SUHVLGHQW�DQG�FKLHI�RSHUDWLQJ�RI�
ILFHU� IRU� QLQH� \HDUV�� ,Q� ������ XSRQ� UHDFKLQJ�*UXPPDQ¶V�PDQGDWRU\� UHWLUHPHQW�
DJH�DQG�KHDGLQJ�WKH�GHVLJQ�RI�D�QHZ�OHDGHUVKLS�VWUXFWXUH��KH�FRQFOXGHG�KLV�PDQ�
DJHPHQW�UHVSRQVLELOLWLHV��7KDW�\HDU��KH�EHFDPH�FKDLUPDQ�RI�WKH�([HFXWLYH�&RP�
PLWWHH� RI� WKH�%RDUG�RI�'LUHFWRUV� DQG� VHQLRU�PDQDJHPHQW� FRQVXOWDQW��+H�ZRXOG�
VHUYH�ILYH�\HDUV�LQ�WKH�ODWWHU�FDSDFLW\�EHIRUH�UHWLULQJ�IXOO\�LQ��������

9,��6HUYLFH�DQG�,QWHUHVWV�LQWR�5HWLUHPHQW������±�����

(YHQ� LQ� UHWLUHPHQW��*DYLQ� UHPDLQHG�TXLWH� DFWLYH�SURIHVVLRQDOO\�DQG� LQWHO�
OHFWXDOO\�� +H� FRQWLQXHG� WR� FRQGXFW� UHVHDUFK� DQG� RIIHU� SROLF\� UHFRPPHQGDWLRQV�
UHJDUGLQJ� DHURVSDFH�� WHFKQRORJ\�� DQG� HQHUJ\� LVVXHV�� +LV� SURIHVVLRQDO� PHPEHU�
VKLSV�LQFOXGHG��WKH�$PHULFDQ�,QVWLWXWH�RI�$HURQDXWLFV�DQG�$VWURQDXWLFV��$,$$���
ZKLFK�KH�VHUYHG�EULHIO\�DV�LWV�SUHVLGHQW�LQ�WKH�HDUO\�����V��WKH�1DWLRQDO�$FDGHP\�
RI� (QJLQHHULQJ� �1$(��� WKH� ,QWHUQDWLRQDO� $FDGHP\� RI� $VWURQDXWLFV� �,$$��� WKH�
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%ULWLVK� ,QWHUSODQHWDU\�6RFLHW\� �%,6��� DQG� WKH�$PHULFDQ�$VVRFLDWLRQ� IRU� WKH�$G�
YDQFHPHQW�RI�6FLHQFH��$$$6���

7KURXJK�*UXPPDQ¶V�LQYROYHPHQW�LQ�WKH�3ULQFHWRQ�7RNRPDN�IXVLRQ�HQHUJ\�
SURMHFW��*DYLQ�KDG�GHYHORSHG�D�VWURQJ�LQWHUHVW�LQ�HQHUJ\�SROLF\��7KLV�OHG�WR�VHU�
YLFH�DV�FKDLUPDQ�RI�WKH�&RPPLWWHH�RQ�,QWHUQDWLRQDO�&RRSHUDWLRQ�LQ�0DJQHWLF�)X�
VLRQ��1DWLRQDO�5HVHDUFK�&RXQFLO� �15&��� DQG� WKH� 7HFKQLFDO� 3DQHO� RQ�0DJQHWLF�
)XVLRQ�� (QHUJ\� 5HVHDUFK� $GYLVRU\� %RDUG�� 'HSDUWPHQW� RI� (QHUJ\�� *DYLQ� DOVR�
FKDLUHG�D�PDMRU�15&�FRPPLWWHH�RQ�$GYDQFHG�6SDFH�%DVHG�+LJK�3RZHU�7HFK�
QRORJLHV��VHUYHG�DV�D�PHPEHU�RI�WKH�'HSDUWPHQW�RI�'HIHQVH¶V�3ROLF\�&RPPLWWHH�
RQ� 7UDGH�� DQG� VXSSRUWHG�0,7¶V� SUHVLGHQW� LQ� DGYLVLQJ� 86� SROLF\� UHJDUGLQJ� WKH�
Freedom VSDFH�VWDWLRQ��

,Q�DGGLWLRQ�WR�DGYLVLQJ�WKH�86�JRYHUQPHQW��*DYLQ�JDYH�SUHVHQWDWLRQV�WR�GL�
YHUVH�DXGLHQFHV��ZLWK�D�VSHFLDO�HPSKDVLV�RQ�FRPPXQLFDWLQJ�ZLWK�VWXGHQWV� IURP�
WKH�SULPDU\� WR� WKH�GRFWRUDO� OHYHO�� ,Q�SDUW� EHFDXVH�RI�KLV� ORQJWLPH�GHGLFDWLRQ� WR�
VXFK�RXWUHDFK��WKH�$HURVSDFH�(GXFDWLRQ�&RXQFLO��,QF���KDG�SUHVHQWHG�KLP�ZLWK�LWV�
0DQ�RI�WKH�<HDU�DZDUG�LQ��������

%H\RQG�KLV�VXSSRUW�RI�FRPSDQ\�DQG�FRXQWU\��*DYLQ�ZDV�D�PDQ�RI�IDPLO\�
DQG� FRPPXQLW\��+H� KHOG�PDQ\� OHDGHUVKLS� SRVLWLRQV�� LQFOXGLQJ� FKDLUPDQ� RI� WKH�
*UHHQODZQ�&HQWHUSRUW� 6FKRRO� %RDUG� DQG� FKDLUPDQ� RI� WKH� +XQWLQJWRQ� +RVSLWDO�
%RDUG�RI�'LUHFWRUV��+H�ZDV�DQ�DFWLYH�VXSSRUWHU�RI�DQG�IXQGUDLVHU�IRU�KLV�VFKRROV��

3DUWLFXODUO\�QRWHZRUWK\�ZDV�*DYLQ¶V�DVVRFLDWLRQ�ZLWK�DQG�VXSSRUW�IRU�0,7�
WKURXJKRXW� KLV� DGXOW� OLIH�� $� PHPEHU� RI� WKH� 0,7� &RUSRUDWLRQ� VLQFH� ������ KH�
VHUYHG�RQ�LWV�H[HFXWLYH�FRPPLWWHH�IURP������������LQ�DGGLWLRQ�WR�PDQ\�YLVLWLQJ�
FRPPLWWHHV��+H�ZDV�DOVR�D�PHPEHU�RI�WKH�0,7�(GXFDWLRQ�&RXQFLO��'XULQJ�����±
������KH�VHUYHG�DV�WKH�H[HFXWLYH�SUHVLGHQW�RI�0,7¶V�$OXPQL�$VVRFLDWLRQ��KDYLQJ�
UHFHLYHG�LWV������3UHVLGHQWLDO�&LWDWLRQ�IRU� WZR�GHFDGHV¶�VHUYLFH�DV�D�PHPEHU�RI�
WKH� /RQJ� ,VODQG� (GXFDWLRQDO� &RXQFLO�� +H� ZDV� D� GLUHFWRU� RI� WKH� &KDUOHV� 6WDUN�
'UDSHU� /DERUDWRU\�� KDYLQJ� FROODERUDWHG� FORVHO\� ZLWK� LWV� SUHYLRXV� LQFDUQDWLRQ��
0,7�,QVWUXPHQWDWLRQ�/DERUDWRU\��GHYHORSHU�RI�WKH�/0¶V�RQERDUG�JXLGDQFH��QDYL�
JDWLRQ��FRQWURO� �*1&��FRPSXWHU� V\VWHP��'LFN�%DWWLQ�� WHFKQLFDO�GLUHFWRU�RI�PLV�
VLRQ� GHYHORSPHQW� GXULQJ� WKH�0,7�$SROOR� SURJUDP�� UHFRXQWHG� KRZ�*DYLQ� VXS�
SRUWHG� HQJLQHHULQJ� HGXFDWLRQ� H[WHQVLYHO\� DW�0,7�GLUHFWO\�� RIWHQ�E\� OHFWXULQJ� LQ�
%DWWLQ¶V�VHPLQDUV����³+H�ZDV�UHDOO\�JRRG�ZLWK�WKH�IUHVKPHQ�´�%DWWLQ�UHFDOOHG��³,�
GLGQ¶W�HYHQ�KDYH�WR�DVN´�KLP�WR�SDUWLFLSDWH�LQ�WKH�VHPLQDU��³+H�ZRXOG�FDOO�PH�XS�
WR�DVN�WR�WDNH�SDUW�´����

*DYLQ�ZDV�D�GRZQKLOO�VNLHU�XQWLO�DJH�HLJKW\�VL[��D�WHQQLV�SOD\HU��DQG�D�YR�
UDFLRXV�UHDGHU�RI�KLVWRU\��+H�VSRNH�*HUPDQ�DQG�UHDG�/DWLQ��+H�DQG�KLV�ZLIH�HQ�
MR\HG�WUDYHO��YLVLWLQJ�ILYH�FRQWLQHQWV²LQ�SDUW�E\�DWWHQGLQJ�YLUWXDOO\�HYHU\�,QWHU�
QDWLRQDO�$VWURQDXWLFDO�&RQJUHVV�IURP������WR��������
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7R�WKH�YHU\�HQG�RI�KLV�OLIH��*DYLQ�UHPDLQHG�IRFXVHG�RQ�SXUVXLQJ�QHZ�WHFK�
QRORJLFDO�KRUL]RQV�DQG�KHOSLQJ�WKH�RUJDQL]DWLRQV�KH�YDOXHG�ORRN�WR�WKH�IXWXUH��+H�
DWWHQGHG�KLV�ODVW�0,7�&RUSRUDWLRQ�ERDUG�PHHWLQJ�RQ�2FWREHU����������GULYLQJ�WKH�
WZR�KRXUV�HDFK�ZD\�DORQH��7KLV�ZDV�MXVW�WZHQW\�QLQH�GD\V�EHIRUH�KLV�GHDWK�DW�DJH�
QLQHW\��VXUURXQGHG�E\�IDPLO\�PHPEHUV�LQ�KLV�KRPH�DW�WKH�$SSOHZRRG�5HWLUHPHQW�
&RPPXQLW\�LQ�$PKHUVW��0DVVDFKXVHWWV���

9,,��9LVLRQ�DQG�/HJDF\�

*DYLQ� HQMR\HG� DQ� H[WUDRUGLQDU\� HQJLQHHULQJ�H[HFXWLYH� FDUHHU� LQ� DQ� H[�
WUDRUGLQDU\� DJH� IRU� $PHULFDQ� DFKLHYHPHQWV� LQ� DLU� DQG� VSDFH�� +LV� HPSOR\PHQW�
FRLQFLGHG�H[DFWO\�ZLWK�WKH�&ROG�:DU�HUD¶V�ORIW\�GHIHQVH�VSHQGLQJ�DQG�DPELWLRXV�
PHJDSURMHFWV��/LNH�DQ�XQXVXDOO\� WDOHQWHG�DQG� IRUWXQDWH� VXUIHU��*DYLQ�FDXJKW� DQ�
XQSUHFHGHQWHG�ZDYH�DW�MXVW�WKH�ULJKW�WLPH�DQG�URGH�LW�QHDUO\�SHUIHFWO\��

*DYLQ¶V�ZLGH�UDQJLQJ� UHVSRQVLELOLWLHV�� FRQWDFWV�� DQG� H[SHULHQFHV� DIIRUGHG�
KLP� XQXVXDO� LQVLJKWV� LQWR� WKH�PLOLWDU\�WHFKQRORJLFDO� IURQWLHU� RI� KLV� HUD� DQG� WKH�
SHRSOH�WKDW�SURSHOOHG�LW��+H�EURNH�EUHDG�ZLWK�YRQ�%UDXQ�DQG�KLV�EURWKHU�DQG�GLV�
FRYHUHG� WKDW� WKH\� WHOHSKRQHG� WKHLU� IDWKHU� LQ� *HUPDQ\� HDFK� PRUQLQJ�� +H� VDZ�
ILUVWKDQG� KRZ� YRQ� %UDXQ¶V� ³UHDO� FKDULVPD´�ZDV� VXSSRUWHG� E\� WKH� XQVXQJ� GLOL�
JHQFH�RI�KLV�ORQJWLPH�GHSXW\�(EHUKDUGW�5HHV��,Q�UHFRXQWLQJ�$SROOR��*DYLQ�PDGH�
VXUH� WR� UHFRJQL]H� VWDOZDUW� FRQWULEXWRUV� VXFK� DV� 5REHUW� *LOUXWK�� 'LUHFWRU� RI�
1$6$¶V�0DQQHG�6SDFHFUDIW�&HQWHU��ZKRP�KH�IHOW�³VKRXOG�KDYH�JRWWHQ�IDU�PRUH�
FUHGLW�´�*DYLQ¶V�RZQ�FRPELQDWLRQ�RI�GLOLJHQFH�� SHUVRQDO�PRGHVW\�� DQG� FRQVWDQW�
GHVLUH�WR�FRQWLQXH�ORRNLQJ�WRZDUG�WKH�IXWXUH�UDWKHU�WKDQ�EDVNLQJ�LQ�WKH�JORULHV�RI�
SDVW� DFFRPSOLVKPHQWV� LV� UHIOHFWHG� LQ� D� JORZLQJ�PHPRULDO� WULEXWH� E\�1HLO�$UP�
VWURQJ��+H�GHVFULEHG�*DYLQ�DV�³D�KLJKO\�UHJDUGHG�DHURVSDFH�HQJLQHHU´�DV�ZHOO�DV�
³DQ� HQJLQHHU� DQG� HQJLQHHULQJ�PDQDJHU� LQ� WKH� KLJKHVW� WUDGLWLRQ� RI� WKH� 1DWLRQDO�
$FDGHP\�RI�(QJLQHHULQJ�>ZKR@�ZLOO�EH�ZHOO�UHPHPEHUHG�´���,W�UHDGV�DV�WKH�KHDUW�
IHOW�UHVSHFW�RI�RQH�KXPEOH�HQJLQHHU¶V�HQJLQHHU�IRU�DQRWKHU���

0RVW�IXQGDPHQWDOO\��*DYLQ�ZDV�GULYHQ�E\�WKH�H[FLWHPHQW�RI�LQQRYDWLRQ�LQ�
HQJLQHHULQJ�� ³7KHUH¶V� D� FHUWDLQ� H[XEHUDQFH� WKDW� FRPHV� IURP� EHLQJ� RXW� RQ� WKH�
HGJH�RI� WHFKQRORJ\��ZKHUH� WKLQJV�DUH�QRW�FHUWDLQ��ZKHUH� WKHUH� LV�VRPH�ULVN��DQG�
ZKHUH�\RX�PDNH�VRPHWKLQJ�ZRUN�´�+H�ZDV�IRUFHG�WR�HODERUDWH�RQ�WKLV�FRUH�SKL�
ORVRSK\�ZKHQ��GXULQJ�RQH�RI�KLV�PDQ\�WDONV�WR�VFKRROFKLOGUHQ��D�JLUO�DVNHG�KLP��
³0U��*DYLQ��ZK\�ZRXOG�DQ\ERG\�ZDQW�D�MRE�OLNH�WKH�RQH�\RX�KDG"´�+H�UHSOLHG��
³:HOO��\RX�PXVW�XQGHUVWDQG�WKDW�WKHUH¶V�D�FHUWDLQ�VDWLVIDFWLRQ�LQ�OLYLQJ�DQG�ZRUN�
LQJ�DW�WKH�FXWWLQJ�HGJH�RI�QHZ�WHFKQRORJ\��$QG�ZKLOH�WKLV�LVQ¶W�IRU�HYHU\ERG\��IRU�
WKRVH� RI� XV�ZKR� DUH� WUXH� HQWKXVLDVWV�� LW� LV� WKH� SODFH� WR� EH�´���$VNHG� IRU� FDUHHU�
JXLGDQFH��*DYLQ�DGYLVHG��³)LQG�D�ZD\�WR�GR�VRPHWKLQJ�\RX�ORYH��<RX¶OO�QHYHU�GR�
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DQ\WKLQJ�EHWWHU�´���*DYLQ�ODWHU�HODERUDWHG��³:KHQ�,�ZDV�DW�*UXPPDQ�,�ZDV�GRLQJ�
VRPHWKLQJ�,�ZRXOG�KDYH�SUHIHUUHG�WR�GR�RYHU�DQ\WKLQJ�HOVH��:KHQ�\RX¶UH�LQ�WKDW�
VLWXDWLRQ��WKH�KRXUV�GRQ¶W�PHDQ�PXFK��<RX�GR�ZKDWHYHU�LV�QHFHVVDU\�´����

$Q�HQJLQHHU�DW�KHDUW��*DYLQ�ZDV�FRQFHUQHG�WKDW�DIWHU�WKH�$SROOR�\HDUV�WKH�
8QLWHG�6WDWHV�SROLWLFDO�SURFHVV�GLG�QRW� VXIILFLHQWO\� VXSSRUW� IRUHVLJKWHG�SODQQLQJ�
DQG�LQYHVWPHQW�FRQFHUQLQJ�VFLHQFH�DQG�WHFKQRORJ\�RYHU�D�UDQJH�RI�SRWHQWLDO�DS�
SOLFDWLRQV��IURP�HQHUJ\�WR�VSDFH���

+H�ZDV�SDUWLFXODUO\�LQWHUHVWHG�LQ�WKH�SRWHQWLDO�RI�-DSDQ�DQG�&KLQD�WR�GHYHO�
RS�DGYDQFHG�DHURVSDFH�WHFKQRORJLHV�DQG�SURJUDPV��³,�WKLQN�WKH�SODFH�WKDW�ZH¶UH�
JRLQJ� WR�KDYH� WR�ZDWFK� LV� WKH� -DSDQHVH� DQG� WKH�&KLQHVH�´�KH� WROG� WKH� DXWKRU� LQ�
��������2YHU� WKH� FRXUVH�RI�*DYLQ¶V� FDUHHU� DQG�KLV� VXSSRUW� IRU� WKH� ,QWHUQDWLRQDO�
([SHULPHQWDO�7KHUPRQXFOHDU�5HDFWRU�� KH� YLVLWHG� -DSDQ� VHYHUDO� WLPHV�EHJLQQLQJ�
LQ�WKH�����V�DQG�ZDV�LPSUHVVHG�ZLWK�LWV�JRYHUQPHQW¶V�DELOLW\�WR�SXUVXH�SURJUDPV�
DQG�LQYHVW�ZLWK�IRUHVLJKW��$W�WKH�ILUVW�RSSRUWXQLW\��WKURXJK�WKH�,QWHUQDWLRQDO�$V�
WURQDXWLFDO�&RQJUHVV�RI������LQ�%HLMLQJ��KH�YLVLWHG�&KLQD��,Q�WKH�SURFHVV�RI�WRXU�
LQJ�VSDFH�IDFLOLWLHV�LQ�%HLMLQJ��;L¶DQ��DQG�6KDQJKDL��KH�ZDV�LPSUHVVHG�E\�WKH�FDO�
LEHU�RI� WKH� OHDGLQJ�\RXQJ�DHURVSDFH� VSHFLDOLVWV� WKDW� KH�PHW��+H�DVVHVVHG� WKDW� LI�
SODFHG�LQ�WRS�86�SURJUDPV��H�J���DW�0,7�DQG�&DOWHFK��WKH\�ZRXOG�SHUIRUP�ZLWK�
GLVWLQFWLRQ�����

*DYLQ¶V� OLIHWLPH�RI�GHYRWLRQ� WR� WKH�SXUVXLW�RI� WHFKQRORJLFDO� LQQRYDWLRQ�DW�
WKH�IURQWLHU�RI�FRVPLF�GLVFRYHU\�LV�HQFDSVXODWHG�E\�WKH�TXRWH�E\�*HRUJH�%HUQDUG�
6KDZ�WKDW�ZDV�IORZQ�WR�WKH�0RRQ�RQ�KLV�EHKDOI��³<RX�VHH�WKLQJV��DQG�\RX�VD\��
µ:K\"¶�%XW�,�GUHDP�WKLQJV�WKDW�QHYHU�ZHUH��DQG�,�VD\�µ:K\�QRW"¶´���

5HIHUHQFHV�

��7KH�DXWKRU�LV�*DYLQ¶V�HOGHVW�JUDQGVRQ�DQG�LQWHUDFWHG�ZLWK�KLP�LQWHQVLYHO\�IRU�WKUHH�GHFDGHV��7KH�
DXWKRU�IXOO\�DFNQRZOHGJHV�WKH�SRWHQWLDO�LQIOXHQFHV�RI�VXFK�D�GHHS�SHUVRQDO�FRQQHFWLRQ��
ZHOFRPHV�VXJJHVWLRQV�IRU�LPSURYHPHQW�YLD��ZZZ�DQGUHZHULFNVRQ�FRP�FRQWDFW!��DQG�
KRSHV�WKDW�RWKHUV�LQ�D�SRVLWLRQ�WR�EH�PRUH�REMHFWLYH�ZLOO�FRQGXFW�WKHLU�RZQ�VWXGLHV�RI�
*DYLQ�DQG�KLV�FDUHHU��7KLV�FKDSWHU�GUDZV�RQ�GDWD�FXUDWHG�E\�VHYHUDO�IDPLO\�PHPEHUV��DV�
ZHOO�DV�³-RVHSK�*DYLQ�-U��´�Brattleboro Reformer��'HFHPEHU����������
KWWS���ZZZ�OHJDF\�FRP�RELWXDULHV�EUDWWOHERUR�RELWXDU\�DVS["SLG �����������3KLO�'D�
YLVRQ��³(QJLQHHU�:KR�7RRN�&RQWURO�:KHQ�+RXVWRQ�+DG�D�3UREOHP�´�Financial Times��
1RYHPEHU�����������KWWSV���ZZZ�IW�FRP�FRQWHQW�HF����G��I������GI��H���
�����IHDE��D��-DPHV�%HUQVWHLQ��³6SDFH�3LRQHHU�'LHV²-RVHSK�*DYLQ�+DG�.H\�5ROHV�LQ�
8�6��0RRQ�0LVVLRQ��+HDGHG�*UXPPDQ�:KHQ�,W�:DV�/DUJHVW�/,�&RPSDQ\�´�Newsday 
�/RQJ�,VODQG��1<���1RYHPEHU����������$���-RVHSK�*DYLQ��-U���³$SROOR��5HIOHFWLRQV�DQG�
/HVVRQV�´�MIT Tech TV��-XQH�����������KWWS���WHFKWY�PLW�HGX�YLGHRV�������DSROOR�
UHIOHFWLRQV�DQG�OHVVRQV��³-RVHSK�*DYLQ��-U��´�:LNLSHGLD�SDJH��³0HJ�0LWFKHOO�0RRUH��³-R�
VHSK�*DYLQ�¶����60�¶����*UXPPDQ�+HDG�:RUNHG�WR�6DYH�$SROOR����´�MIT News��)HEUX�
DU\�����������KWWSV���ZZZ�WHFKQRORJ\UHYLHZ�FRP�������������������MRVHSK�JDYLQ����
VP������%ULDQ�.HHJDQ��LQWHUYLHZ�RI�-RVHSK�*��*DYLQ��-U���,QILQLWH�+LVWRU\�3URMHFW��0,7��-X�
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O\�����������KWWSV���LQILQLWHKLVWRU\�PLW�HGX�YLGHR�MRVHSK�J�JDYLQ�MU�¶���VP�¶����-RVHSK�
*DYLQ��³,QWURGXFWLRQ�´�$SROOR�*XLGDQFH�&RPSXWHU�+LVWRU\�3URMHFW��)LUVW�&RQIHUHQFH��-XO\�
����������
KWWSV���DXWKRUV�OLEUDU\�FDOWHFK�HGX��������KUVW�PLW�HGX�KUV�DSROOR�SXEOLF�FRQIHUHQFH��JDYLQ
�LQWUR�KWP��³-RVHSK�*OHDVRQ�*DYLQ��-U��´�Who’s Who in America���������������WK�(GLWLRQ��
-RVHSK�*DYLQ��-U���³7KH�/XQDU�0RGXOH�'HVLJQ�DQG�WKH�$SROOR�3URJUDP�´�DQQXDO�/HVWHU�'��
*DUGQHU�/HFWXUH��$HURQDXWLFV�DQG�$VWURQDXWLFV�'HSDUWPHQW��0,7��'HFHPEHU����������
KWWSV���LQILQLWHKLVWRU\�PLW�HGX�YLGHR�MRH�JDYLQ��H������F�OXQDU�PRGXOH�GHVLJQ�DQG�
DSROOR�SURJUDP�H������G�PLW�JDUGQHU�OHFWXUH����������-RH�*DYLQ��WUDQVFULSW�RI�LQWHU�
YLHZ�E\�+%2�3URGXFWLRQV��-XQH�����������³-RVHSK�*OHDVRQ�*DYLQ��-U��´�American Men 
and Women of Science����������WK�(GLWLRQ��³*DYLQ��-RVHSK�*��-U��´�50th Reunion Yearbook�
�&DPEULGJH��0$��0,7�&ODVV�RI�������-XQH�������������6WDWHPHQW�RI�-RVHSK�*��*DYLQ��-U���
6HQLRU�9LFH�3UHVLGHQW��*UXPPDQ�$HURVSDFH�&RUSRUDWLRQ��%HIRUH�WKH�6XEFRPPLWWHH�RQ�
0DQQHG�6SDFH�)OLJKW��&RPPLWWHH�RQ�6FLHQFH�DQG�$VWURQDXWLFV��+RXVH�RI�5HSUHVHQWDWLYHV��
+RQ��2OLQ�(��7HDJXH��&KDLUPDQ��0DUFK�����������³5HDFKHU�IRU�WKH�0RRQ��-RVHSK�*OHDVRQ�
*DYLQ�-U��´�New York Times��-DQXDU\���������������³%DFNJURXQG�6HFWLRQ�´�Apollo Space-
craft: Lunar Module News Reference��%HWKSDJH��1<��*UXPPDQ�$LUFUDIW�(QJLQHHULQJ�
&RUSRUDWLRQ��3XEOLF�$IIDLUV��6SDFH���������%����-RVHSK�*��*DYLQ��-U���³/(0�'HVLJQ�(YROX�
WLRQ�´�Astronautics & Aeronautics��$SULO���������������

��³-RVHSK�*DYLQ�'LHV�DW�����)RUPHU�+HDG�RI�$HURVSDFH�&RPSDQ\�*UXPPDQ�´�Los Angeles Times��
1RYHPEHU����������KWWS���DUWLFOHV�ODWLPHV�FRP������QRY����ORFDO�OD�PH�MRVHSK�JDYLQ�
����������

��'DYLG�/��&KDQGOHU��³$HURVSDFH�(QJLQHHU�-RVHSK�*DYLQ�¶����60�¶���'LHV�DW�����)RUPHU�3UHVL�
GHQW�RI�*UXPPDQ�$LUFUDIW�/HG�/XQDU�0RGXOH�GHYHORSPHQW�IRU�1$6$��$LGHG�LQ�WKH�5HV�
FXH�RI�$SROOR����´�0,7�1HZV�2IILFH��1RYHPEHU����������KWWS���QHZV�PLW�HGX������RELW�
JDYLQ��

��$XWKRU¶V�PDQ\�GLVFXVVLRQV�ZLWK�*DYLQ�RYHU�PDQ\�\HDUV��
��1HLO�$��$UPVWURQJ��³-RVHSK�*��*DYLQ��-5������������´�LQ�Memorial Tributes: Volume 15�

�:DVKLQJWRQ��'&��1DWLRQDO�$FDGHPLHV�3UHVV������������������
KWWSV���ZZZ�QDS�HGX�UHDG�������FKDSWHU�����

��-RVHSK�*��*DYLQ��-U���LQWHUYLHZHG�E\�5HEHFFD�:ULJKW��1$6$�-RKQVRQ�6SDFH�&HQWHU�2UDO�+LVWR�
U\�3URMHFW�2UDO�+LVWRU\�7UDQVFULSW��$PKHUVW��0$��-DQXDU\����������>+HUHDIWHU��1$6$�,Q�
WHUYLHZ������@��

��³1$6$�*UXPPDQ�1HJRWLDWLRQV�´�KWWSV���ZZZ�KT�QDVD�JRY�SDR�+LVWRU\�63������FK����KWPO��
��-RVHSK�*��*DYLQ��-U���³7KH�$SROOR�/XQDU�0RGXOH��/0���$�5HWURVSHFWLYH�´�LQ�History of Rocketry 

and Astronautics �3URFHHGLQJV�RI�WKH�7KLUW\�6L[WK�+LVWRU\�6\PSRVLXP�RI�WKH�,QWHUQDWLRQDO�
$FDGHP\� RI� $VWURQDXWLFV� ±� +RXVWRQ�� 7H[DV�� 86$�� ������� 0LFKDHO� /�� &LDQFRQH�� HGLWRU��
$$6�+LVWRU\�6HULHV��9ROXPH�����,$$�+LVWRU\�6\PSRVLD��9ROXPH������6DQ�'LHJR��&DOLIRU�
QLD��3XEOLVKHG�IRU�WKH�$PHULFDQ�$VWURQDXWLFDO�6RFLHW\�E\�8QLYHOW��,QF����������SS�����±����
�SDSHU� ,$&����,$$�������� SUHVHQWHG� DW� WKH� ��WK�+LVWRU\� 6\PSRVLXP� RI� WKH� ,QWHUQDWLRQDO�
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Front Cover Illustration:

Charles Lundquist (right) gives a presentation on orbital trajectories at the Army
Ballistic Missile Agency in Huntsville, Alabama, to Hermann Oberth (left) and Wernher
von Braun (center) on June 28, 1958. Credit: NASA and UAH Library.
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Foreword 

As series editor for the International Academy of Astronautics (IAA) histo-
ry symposia volumes, the authors of the scholarly papers that become chapters in 
these volumes always surprise me. I am amazed at how they present new details 
about familiar projects or events, and I am stunned by how they introduce previ-
ously forgotten or unappreciated aspects of rocket and space history.  This latest, 
long-awaited volume is no exception. 

As I reflected on its nineteen chapters, it occurred to me that I have lived 
through and, in some instances, personally experienced bits and pieces of the sto-
ries these authors so captivatingly tell. Practically every one of them, in their own 
way, delivers memorable space- or rocket-related history from my lifetime. 
Looking backward in quinquennial fashion, I found mention of the last Apollo 
flight to the Moon in 1972—forty-five years prior to this IAA symposium.  Be-
fore that, in 1967—fifty years before the symposium—the Apollo 1 tragedy that 
cost the lives of three brave American astronauts came to mind, as did the happi-
er memory of WRESAT, the first Australian satellite, being launched. Five years 
before that—as a high school student, in 1962—I was glued to the television 
screen, watching John Glenn’s Mercury-Atlas 6 send the first American into 
Earth orbit. And, five years even earlier—as a ten-year-old boy, in the autumn of 
1957—I gazed upward to watch Sputnik’s rocket body pass swiftly across the 
nighttime sky. Then, when Charles Lundquist’s obituary informed me that he 
first became acquainted with Wernher von Braun’s work seventy years earlier, in 
1947, it took me back to my birth. 

Looking backward, as this historical volume prompted me to do, left me 
mindful of the rich complexity of the space-related activities that constitute the 
foundation upon which today’s rocket scientists, satellite engineers, and other 
spaceflight professionals continue building. Most often, today’s work is evolu-
tionary, but that is not to say revolutionary ideas spark unforeseen twists and 
turns, just as they did in the past. The chapters in this volume tell tales of both 
these progressive avenues. 



 viii

Indeed, after a thorough reading, they prompted me to sit back in my chair 
and contemplate the quinquennial pattern of the future. Looking forward, I see 
billionaires building space rockets and their corporate enterprises operating doz-
ens, even hundreds of privately funded satellites.  Will private human spaceflight 
occur in 2022? Will a privately financed presence be established on the Moon in 
2027?  Will a government-sponsored space organization manage to send humans 
to Mars in 2032? Where will rocketry and spaceflight take us in 2037? The histo-
ry that appears in this volume leaves me extremely excited about the future and 
unbelievably curious about how it will unfold. 

Dr. Rick W. Sturdevant 
Series Editor 

United States Space Force 
Office of History 
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Preface 

The Fifty-First History Symposium of the International Academy of As-
tronautics took place during the Sixty-Eighth International Astronautical Con-
gress in September 2017. The picturesque city of Adelaide, capital of South Aus-
tralia, was the venue for the congress, only the second time the event had been 
held in the Land Down Under (the first was held in Melbourne, Victoria, in 
1998). 

The year 2017 was special for space in Australia, marking fifty years since 
the launch of the country’s first satellite, WRESAT (Weapons Research Estab-
lishment Satellite). This fiftieth anniversary formed a major theme of the educa-
tion and outreach programs associated with the congress. Highlights included an 
extensive exhibition on the history of the Woomera Rocket Range, held at the 
State Library of South Australia, and the release of a special WRESAT anniver-
sary stamp and first day cover by Australia Post.  

History was also made during the congress, with the announcement at the 
opening ceremony that the Australian government would form the nation’s first 
space agency, a goal long pursued by the Australian space community. The jubi-
lation with which the Australian delegates greeted this announcement will be 
long remembered by everyone present. 

The Fifty-First History Symposium was composed of four sessions: Mem-
oirs and Organizational Histories; Science and Technology Reviews; a session on 
the History of Australian Contributions to Astronautics, in recognition of the host 
country; and a special session as part of the lead-up to the fiftieth anniversary of 
the Apollo 11 Moon landing in 2019, under the title “Can You Believe They Put 
a Man on the Moon?” This special session was the first in a series that will con-
tinue until 2019, focusing on all aspects of the development and preparation for 
the first human landing on the Moon in 1969. Its four papers encompassed an 
eclectic range of topics: from the cultural impact of the Apollo program and the 
larger lessons to be learned from the space race to the contribution of Spain’s 
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Fresnedillas space tracking station and the experience of watching the Apollo 11 
landing in Ireland. 

This volume is divided into four parts, reflecting the four sessions of the 
symposium outlined above. The papers presented in 2017 covered a wide spec-
trum of space history topics, but—in addition to the special focus on the Apollo 
program—a few themes emerged. As 2017 was also the sixtieth anniversary of 
the launch of the world’s first satellite, several papers addressed the legacy of 
Sputnik 1, while the achievements of little-known rocketeers of the 1930s and 
less-well known figures in the US space program were also presented. Regretta-
bly, the lead author of a fascinating presentation on the work of Robert Farquhar, 
the “father of halo orbits,” failed to provide a written paper. In its stead, an ex-
tended abstract is included to acknowledge Farquhar’s significant work. A par-
ticularly important contribution in this volume is Frank Winter’s chapter, reas-
sessing the significance of the Viking sounding rocket and demonstrating that it 
must be considered the first rocket specifically designed for flight into space. 

Sadly, space historian and long-time participant in the history symposia, 
Dr. Charles Lundquist passed away in 2017. A memorial celebrating his life and 
contributions to space history research is included in this volume as a mark of 
respect to a valued colleague.  

Kerrie Dougherty 
Part III Editor 
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