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Preface

&DQDGD·V�SURJUDP�WR�UHSODFH�WKH�5R\DO�&DQDGLDQ�$LU�)RUFH·V�ÁHHW�RI�
DJLQJ�)����+RUQHW�MHW�ÀJKWHUV�VLWV�LQ�OLPER��,Q�'HFHPEHU�������WKH�&RQVHUYD
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���ELOOLRQ�SHU�\HDU��%XW�RQH�FRXOG³DQG�VRPH�GLG³SOD\�ZLWK�WKH�VR�FDOOHG�
´WRWDO�FRVWµ�E\�YDU\LQJ�WKH�QXPEHU�RI�\HDUV�RI�WKH�)���·V�OLIH�F\FOH��7KH�
'HSDUWPHQW�RI�1DWLRQDO�'HIHQFH�GLG�WKLV�ZKHQ�LW�SLWFKHG�DQ�DUWLÀFLDOO\�ORZ�
OLIH�F\FOH�QXPEHU�WR�WKH�PLQLVWHUV��ZLWK�D�SOHDVDQWO\�SDODWDEOH�����ELOOLRQ�
ÀJXUH�WKDW�FDPH�IURP�D����\HDU�OLIH�F\FOH��%XW�RWKHUV�ZKR�SURGXFHG�UHSRUWV�
RQ�WKH�)����FRXOG�UHDGLO\�PDNH�WKDW�QXPEHU�VHHPLQJO\�JURZ�E\�WKH�VLPSO\�
H[SHGLHQW�RI�LQFUHDVLQJ�WKH�QXPEHU�RI�\HDUV�LQ�WKH�OLIH�F\FOH��VR�WKDW�E\�WKH�
IDOO�RI�������WKH�.30*�DXGLW��E\�XVLQJ�D����\HDU�OLIH�F\FOH��FRXOG�PDNH�WKH�
FODLP�WKDW�WKH�´UHDO�FRVWµ�RI�WKH�)����ZDV�������ELOOLRQ³D�IDU�FU\�IURP�WKH�
����ELOOLRQ�ÀJXUH�XVHG�E\�WKH�JRYHUQPHQW�MXVW�WZR�\HDUV�EHIRUH��%XW�E\�WKDW�
WLPH��WKH�+DUSHU�JRYHUQPHQW�KDG�ORVW�WKH�LQLWLDWLYH��DQG�VLPSO\�VWRSSHG�WKH�
)����DFTXLVLWLRQ��VWDUWLQJ�RYHU�DW�WKH�EHJLQQLQJ³DQG��LURQLFDOO\��XVLQJ�SUH�
FLVHO\�WKH�PDQDJHPHQW�PRGHO�XVHG�E\�WKH�7UXGHDX�JRYHUQPHQW�LQ�WKH�����V�

)RU�PDQ\�REVHUYHUV��WKH�GHOD\V�FDXVHG�E\�&RQVHUYDWLYH�PLVPDQDJH�
PHQW�UHSUHVHQW�D�SROLF\�IDLOXUH�RI�PDMRU�SURSRUWLRQV��:LWK�WKH�SURFXUHPHQW�
LQ�OLPER�IRU�PDQ\�\HDUV��WKH�5R\DO�&DQDGLDQ�$LU�)RUFH�ZLOO�EH�IRUFHG�WR�
Á\�D�SURJUHVVLYHO\�DJLQJ�ÁHHW�RI�MHW�ÀJKWHUV�ZHOO�LQWR�WKH�����V��ZLWK�DOO�
WKH� QHJDWLYH� FRQVHTXHQFHV� IRU� DQ� HIIHFWLYH� DQG� FRVW�HIIHFWLYH�&DQDGLDQ�
GHIHQFH�SROLF\�

%XW� -D\�´+RVVµ�%DOODUG�ZRXOG�QRW�EH�DPRQJ� WKRVH�ZKR�PRXUQ� WKH�
SROLWLFDO�PLV�VWHSV�WKDW�FDVW�WKH�)����LQWR�OLPER��2Q�WKH�FRQWUDU\��%DOODUG�
VHHV�WKH�´UHVHWµ�RI�'HFHPEHU������DV�D�WLPHO\�RSSRUWXQLW\�WR�UHWKLQN�WKH�
HQWKXVLDVP�IRU�WKH�)�����$V�DQ�DFFRPSOLVKHG�ÀJKWHU�SLORW��%DOODUG�DUJXHV�
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7+(�&855(17�(19,5210(17

7KH�ÀUVW�LPSHUDWLYH�LQ�WKH�FXUUHQW�5&$)�GHIHQFH�HQYLURQPHQW�LV�WKDW�
&DQDGD�PXVW� UHSODFH� LWV� ORQJ� VHUYLQJ�&)�����ÁHHW��7KHVH� MHWV� KDYH�NHSW�
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Radar Absorbent Material (RAM)
5$0�UHGXFHV�PRVW�RI� WKH� UHPDLQLQJ� UDGDU�HQHUJ\� WKDW�KDVQ·W�EHHQ�
UHÁHFWHG�DZD\�E\�VKDSLQJ��5$0�WUHDWPHQW�LV�XVHG�WR�PLQLPL]H�WKH�
UHPDLQLQJ����SHUFHQW�RI�UDGDU�UHÁHFWLRQ�WKDW�DLUFUDIW�VKDSLQJ�GRHVQ·W�
UHPRYH��5$0�FDQ�LQFOXGH�D�FRDWLQJ�WKDW�LV�SDLQWHG�RQ��D�VWUXFWXUDO�FDS�
SLQJ�SXW�LQ�SODFH�RYHU�YHU\�UHÁHFWLYH�VWUDLJKW�HGJHV��RU�D�FRPELQDWLRQ�RI�
WKH�WZR��2I�QRWH��WKH�H[WUDRUGLQDULO\�RQHURXV��SRVW�PDLQWHQDQFH�5$0�
WUHDWPHQW�SURFHVV�DVVRFLDWHG�ZLWK�WKH�)����$�ZDV�D�SULPDU\�UHDVRQ�IRU�
LWV�ORZ�DYDLODELOLW\�UDWH�DQG�HDUO\�UHWLUHPHQW��6R�PRVW�DLUFUDIW�GHVLJQHUV�
VHHN�WR�PLQLPL]H�LWV�XVH�

6WHDOWK�LV�LPSRUWDQW�EHFDXVH�LW�SURYLGHV�WKH�/RZ�2EVHUYDEOH�DLUFUDIW�
ZLWK�D�WDFWLFDO�DGYDQWDJH�E\�LQWHUUXSWLQJ�WKH�DGYHUVDU\·V�HQJDJHPHQW�´NLOO�
FKDLQ�µ���7KH�FORVHU�\RX�FDQ�JHW�WR�D�WDUJHW�XQVHHQ��HVSHFLDOO\�LI�XQGHWHFWHG�
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IUHTXHQF\������PHWUH�ZDYHOHQJWK��9+)���7KLV�W\SH�RI�IUHTXHQF\�LV�ODUJHO\�
XQDIIHFWHG�E\�PRLVWXUH�LQ�WKH�DLU��ZKLFK�DOORZV�IRU�H[WHQGHG�UDQJH�RSHUD�
WLRQV��&XUUHQW�ORQJ�UDQJH�UDGDUV�FDQ�GHWHFW�D�ÀJKWHU�VL]HG�WDUJHW�RXW�WR�����
PLOHV����7KLV�ORZHU�UDGDU�IUHTXHQF\�KDV�KLVWRULFDOO\�QRW�SRVHG�D�WKUHDW�WR�
VWHDOWK�DLUFUDIW�DV�WKH�WDUJHW�ORFDWLRQ�GDWD��VSHFLÀFDOO\�DQJOH�DFFXUDF\�DQG�
UHVROXWLRQ��ZDV�WRR�SRRU�WR�FXH�DQG�JXLGH�PLVVLOHV�

,Q�FRQWUDVW��KLJKHU�IUHTXHQF\��VKRUWHU�ZDYHOHQJWK��UDGDU�ZDYHV�LQ�WKH�
FHQWLPHWULF��6��DQG��;��EDQGV��KDYH�KLVWRULFDOO\�EHHQ�PXFK�EHWWHU�DW�SURYLGLQJ�
TXDOLW\�WUDFNLQJ�LQIRUPDWLRQ�WR�HQDEOH�6$0�V\VWHPV�WR�HQJDJH�WDUJHWV��7KH�
;�EDQG�LV�ZLGHO\�XVHG�LQ�OHJDF\�WDUJHW�WUDFNLQJ�V\VWHPV�WKDW�ZHUH�SURGXFHG�
LQ�WKH�6RYLHW�8QLRQ�DQG�H[SRUWHG�ZLGHO\�WKURXJKRXW�WKH�ZRUOG��,W�IROORZV�
WKDW�VLQFH�WKLV�ZDV�WKH�SULPDU\�PHDQV�RI�DFTXLULQJ�DQ�DLUFUDIW�DQG�JXLGLQJ�
D�6$0�RQWR�D�WDUJHW��LW�ZRXOG�EH�WKH�IUHTXHQF\�EDQG�WKDW�/2�DLUFUDIW�GH�
VLJQHUV�ZRXOG�FRQFHQWUDWH�RQ��&RXQWHULQJ�WKH�;�EDQG�LV�D�VROLG�JDPH�SODQ�
RQO\�DV�ORQJ�DV�WKH�IRONV�PDNLQJ�DGYHUVDULDO�6$0�V\VWHPV�FRQWLQXH�WR�SOD\�
E\�WKH�VDPH�UXOHV«

&2817(5�67($/7+�&$3$%,/,7,(6
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7KLV�1L]KQ\�1RYRJRURG�5HVHDUFK�,QVWLWXWH��11,,57����=K�0(�UDGDU�V\VWHP�ZDV�RQ�GLVSOD\�
DW�WKH�$XJXVW������0$.6�DLUVKRZ�DW�=KXNRYVN\��MXVW�RXWVLGH�RI�0RVFRZ��,W�IHDWXUHV�9+)���
/�EDQG�DQG�6�EDQG�modules�WKDW�DUH�DOO�SDUW�RI�DQ�LQWHJUDWHG�UDGDU�V\VWHP��(DFK�module�
FRQWDLQV�DQ�DFWLYH��HOHFWURQLFDOO\�VFDQQHG�DUUD\��$(6$��UDGDU���$:	67���%LOO�6ZHHWPDQ�
3KRWR�

&XUUHQW�5XVVLDQ�FRXQWHU�VWHDOWK�UDGDU�WHFKQRORJ\�UHVWV�RQ�WKUHH�SLOODUV��
7KH�ÀUVW�LV�D�KHDY\�UHOLDQFH�RQ�WKH�9+)�EDQG�IRU�GHWHFWLRQ�DQG�FXHLQJ��WKH�
VHFRQG�LV� WKH�DGRSWLRQ�RI�VWDWH�RI� WKH�DUW� WHFKQRORJ\��ZKLFK�LQFOXGHV�WKH�
LQWHJUDWLRQ�RI� FRPPHUFLDO�� RII� WKH� VKHOI� �&276��KDUGZDUH� DQG� VRIWZDUH�
WR�LPSURYH�FXHLQJ�DQG�IXVH�LQSXWV�IURP�PXOWLSOH�VRXUFHV����DQG�WKLUG�LV�WKH�
DGGLWLRQ�RI�SDVVLYH�UHFHLYHUV���RQWR�QHZ�V\VWHPV�DV�ZHOO�DV�UHWURÀWWHG�RQWR�
ROGHU�6$0�V\VWHPV�

:+<�9+)"

$V�PHQWLRQHG�HDUOLHU�LQ�DLUFUDIW�VKDSLQJ��/2�DLUFUDIW�ZHUH�GHVLJQHG�WR�
PLQLPL]H�;�EDQG�UHÁHFWHG�HQHUJ\�DQG�LJQRUHG�WKH�9+)�UDGDU�IUHTXHQF\�
EHFDXVH�LW�ZDVQ·W�EHLQJ�XVHG�DV�SDUW�RI�WKH�kill chain��:HOO��LQWHUHVWLQJO\��
WKH�9+)�ZDYHOHQJWK�RI�����PHWUHV�WHQGV�WR�EH�DW�WKH�VDPH�OHQJWK�DV�PDMRU�
IHDWXUHV�RI�PRVW�WDFWLFDO�VL]HG�DLUFUDIW��VXFK�DV�ZLQJWLSV�DQG�FRQWURO�VXUIDFHV���
7KH�$XVWUDOLD�$LU�3RZHU�ZHEVLWH�GHVFULEHV�LW�WKLV�ZD\��
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$�ÀJKWHU�VL]HG�DLUFUDIW�VXFK�DV�WKH�-6)�ZLOO�VHH�PRVW�RI�LWV�FDUHIXOO\�GHVLJQHG�
VKDSLQJ�IHDWXUHV�IDOO�LQWR�WKH�UHVRQDQFH�RU�5DOHLJK�VFDWWHULQJ�UHJLRQV�>RI�9+)�
ZDYHV@��ZKHUH�VKDSLQJ�LV�RI�OLWWOH�RU�QR�LPSRUW��DQG�VNLQ�GHSWK�SHQHWUDWLRQ�RI�WKH�
LQGXFHG�HOHFWULFDO�VXUIDFH�FXUUHQWV�GHIHDWV�PRVW�DEVRUEHQW�FRDWLQJV�RU�ODPLQDWHV����

,Q�RWKHU�ZRUGV��WKH�UDGDU�HQHUJ\�ZLOO�UHÁHFW�EDFN�RII�RI�WKH�WDUJHW�DLUFUDIW�
ZLWKRXW� UHJDUG� WR� VKDSLQJ� WHFKQLTXHV�RU�5$0����)RU� LOOXVWUDWLRQ�RI�KRZ�
VLJQLÀFDQW�WKLV�LV��%LOO�6ZHHWPDQ�IURP�Aviation Week & Space Technol-
ogy�VSRNH�ZLWK�D�5XVVLDQ�HQJLQHHU�DW�WKH�0$.6�DLU�VKRZ�LQ�$XJXVW�������
UHJDUGLQJ�WKH�GLIIHUHQFH�LQ�DLUFUDIW�5&6�IURP�;�EDQG�WR�9+)��7KH�HQJLQHHU�
QRWHG�WKDW��́ WKH�&KLQHVH�')����VKRUW�UDQJH�EDOOLVWLF�PLVVLOH�KDV�D�������P��
5&6�LQ�;�EDQG��EXW�LV�D�YHU\�QRQ�VWHDOWK\�����P��LQ�9+)�µ���7KDW�HTXDWHV�
WR�DQ�5&6�WKDW�LV�����WLPHV�ODUJHU�LQ�9+)�WKDQ�LQ�;�EDQG�

5XVVLDQ�9+)�UDGDU�WHFKQRORJ\�LPSURYHPHQWV�VWDUW�ZLWK�WKH�DGGLWLRQ�
RI�PXOWLSOH�$(6$�UDGDUV�FRYHULQJ�GLIIHUHQW�IUHTXHQF\�EDQGV��$(6$�UDGDU�
DOORZV�IRU�EHDP�VWHHULQJ�DV�ZHOO�DV�JUHDWO\�LPSURYHG�GDWD�SURFHVVLQJ�DQG�
HQKDQFHG� WDUJHW�DQJXODU� WUDFN�GDWD�RYHU�FRQYHQWLRQDO� UDGDU� WUDQVPLWWHUV��
$OVR�LPSRUWDQW�DUH�WKH�MDPPLQJ�UHVLVWDQFH�FDSDELOLWLHV�LQKHUHQW�LQ�WKH�$(6$�
UDGDU�GXH�WR�QXOOLQJ�WHFKQLTXHV���DV�ZHOO�DV�WKH�&276�WHFKQRORJ\�WKDW�KDV�
LPSURYHG�WKH�KDUGZDUH�DV�ZHOO�DV�VRIWZDUH�RI�QHZHU�6$0�V\VWHPV��$OO�RI�
WKHVH�LPSURYHPHQWV�KDYH�UHVXOWHG�LQ�WKH�DELOLW\�IRU�QHZHU�6$0�V\VWHPV�WR�
RSHUDWH�LQ�D�KHDY\�MDPPLQJ�HQYLURQPHQW�DQG�VWLOO�GLVSOD\�RQH�WDUJHW�LI�LW�
UHFHLYHV�UHWXUQV�RQ�WKDW�VDPH�FRQWDFW�IURP�WZR�RU�PRUH�VHQVRUV�RSHUDWLQJ�
LQ�GLIIHUHQW�EDQGV��7KLV�PHDQV�WKDW�/2�WDUJHWV�FDQ�EH�DFTXLUHG�LQ�9+)�DQG�
WKHQ�KDQGHG�RII�WR�WKH�/�DQG�6�EDQG�UDGDUV�IRU�LPSURYHG�WDUJHWLQJ�TXDOLW\�
DQG�HQJDJHPHQW�

3$66,9(�$**5(66,9(
3HUKDSV�WKH�PRVW�ZRUULVRPH�WHFKQLFDO�GHYHORSPHQW�LQ�5XVVLDQ�6$0�

V\VWHPV� LV� WKH� LQFRUSRUDWLRQ� RI� SDVVLYH� UHFHLYHUV��7KHVH�PXOWL�DQWHQQDH�
V\VWHPV�DUH�FDSDEOH�RI�UHFHLYLQJ�DQG�WULDQJXODWLQJ�DFWLYH�HOHFWURPDJQHWLF�
HPLVVLRQV�IURP�DGYHUVDU\�DLUFUDIW�UDGDUV��GDWD�OLQN�DQG�UDGLRV��(YHQ�PRUH�
WURXEOHVRPH�LV�WKDW�WUDQVPLVVLRQV�IURP�DQ\�VRXUFH��PXOWL�EDQG�UDGDUV��FHOO�
SKRQH�VLJQDOV��$0�DQG�)0�UDGLR��WHOHYLVLRQ�EURDGFDVWV��HWF���WKDW�UHÁHFW�RII�
RI�DQ�DLUFUDIW�FDQ�EH�FROOHFWHG�DQG�XVHG�IRU�DFTXLULQJ�WDUJHWV�DQG�FXHLQJ�
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WKH\�FDQ�DFWXDOO\�EH�IRXQG��7KHVH�UHFHLYHUV�FDQ�EH�LQFRUSRUDWHG�LQWR�OHJDF\�
6$0�V\VWHPV�DV�ZHOO�DV�LQWHJUDWHG�LQWR�FXWWLQJ�HGJH�,QWHJUDWHG�$LU�'HIHQFH�
6\VWHPV��,$'6��IRU�DGGHG�UHGXQGDQF\�DQG�FRXQWHU�/2�FDSDELOLW\�

7KH�ELJJHVW�WDNHDZD\�IURP�DGYDQFHV�LQ�FRXQWHU�VWHDOWK�LV�WKDW�KLJKO\�
LQWHJUDWHG�DLUFUDIW�DUH�WDNLQJ�VR�ORQJ�WR�DFKLHYH�LQLWLDO�RSHUDWLRQDO�FDSDELOLW\�
WKDW�UHODWLYHO\�FKHDS�GHIHQVLYH�V\VWHPV�FDQ�EH�ÀHOGHG�IDVWHU�DQG�ZLWK�IUHVKHU�
WHFKQRORJ\��$Q�RSSRQHQW�FDQ�EH�IRUFHG�WR�VSHQG�KXJH�DPRXQWV�RI�PRQH\�WR�
FRXQWHU�WKH�ORZ�FRVW�GHIHQVLYH�V\VWHPV�WKDW�DUH�SUROLIHUDWLQJ��(DFK�counter�
KDV�WR�EH�LQWHJUDWHG�LQWR�DOO�DLUFUDIW��ZKLFK�PDNHV�WKHP�KHDYLHU��VORZHU�DQG�
OHVV�PDQRHXYUDEOH��$LUFUDIW� WKHQ�EHFRPH�VR�H[SHQVLYH� WR�EX\�DQG�RSHU�
DWH�WKDW�\RX�FDQ·W�SXUFKDVH�DV�PDQ\�DV�QHHGHG��QRU�FDQ�\RX�EX\�VXIÀFLHQW�
TXDQWLWLHV�RI�ZHDSRQV�DQG�SD\ORDGV�WR�PDNH�WKHP�D�WUXH�IRUFH�PXOWLSOLHU����
+PP�²�PDNLQJ�\RXU�DGYHUVDU\�VSHQG�WKHPVHOYHV�LQWR�EDQNUXSWF\�WR�WU\�DQG�
NHHS�XS�ZLWK�\RX�PLOLWDULO\�²�GRHV�DQ\WKLQJ�WKHUH�VRXQG�IDPLOLDU�comrade"��

,6�67($/7+�5(48,5('�72�&$55<�287�7+(�&$1$'$�
),567�'()(1&(�675$7(*<"

$Q\�QHZ�DLUFUDIW�KDV�WR�EH�FDSDEOH�RI�VXFFHVVIXOO\�FDUU\LQJ�RXW�LWV�SRU�
WLRQ�RI�WKH�VL[�FRUH�PLVVLRQV�ODLG�RXW�LQ�WKH�&DQDGD�)LUVW�'HIHQFH�6WUDWHJ\�
�&)'6���7KH�SULPDU\�RI�WKRVH�VL[�PLVVLRQV�LV��́ &RQGXFW�GDLO\�GRPHVWLF�DQG�
FRQWLQHQWDO�RSHUDWLRQV��LQFOXGLQJ�LQ�WKH�$UFWLF�DQG�WKURXJK�125$'�µ���7KLV�
PLVVLRQ�UHTXLUHV�DLUFUDIW�FDSDEOH�RI�RSHUDWLQJ�LQ�WKH�IXOO�UDQJH�RI�&DQDGLDQ�
FOLPDWHV��LQFOXGLQJ�WKH�$UFWLF�H[WUHPHV��)LJKWHUV�PXVW�EH�DEOH�WR�LQWHUFHSW�
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WR�FRPEDW�DQG�UHTXLUHV�DQ�DLUFUDIW�FDSDEOH�RI�PXOWL�VSHFWUXP�RSHUDWLRQV��
&DSDELOLWLHV�UHTXLUHG�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��QRQ�WUDGLWLRQDO�LQWHO�
OLJHQFH��VXUYHLOODQFH�DQG�UHFRQQDLVVDQFH��RIIHQVLYH�DQG�GHIHQVLYH�FRXQWHU�DLU�
RSHUDWLRQV��EDWWOHÀHOG�LQWHUGLFWLRQ��VWULNH��FORVH�DLU�VXSSRUW�DQG�WKH�VXSSUHV�
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´SUREH�DQG�GURJXHµ�V\VWHP��ZKLFK�KDV�D�ORQJ�KRVH�WKDW�LV�XQUHHOHG�EHKLQG�
WKH�DLUFUDIW��ZLWK�D�UHIXHOOLQJ�EDVNHW�DW�WKH�HQG�WKDW�WKH�SLORW�SOXJV�LQWR�ZLWK�
DQ�H[WHQGDEOH�SUREH�LQ�RUGHU�WR�UHFHLYH�IXHO��7KH�)���$��WKH�MHW�&DQDGD�KDG�
LQLWLDOO\�VLJQHG�XS�WR�EX\��LV�WKH�86$)�PRGHO�WKDW�XVHV�WKDW�VHUYLFH·V�DHULDO�
UHIXHOOLQJ�VWDQGDUG�RI�́ ERRP�DQG�UHFHLYHU�µ�,Q�WKLV�V\VWHP��WKH�UHFHLYLQJ�MHW�
LV�ÁRZQ�LQWR�SRVLWLRQ�EHKLQG�WKH�UHIXHOOLQJ�WDQNHU�DQG�D�ULJLG�ERRP�LV�JXLGHG�





Notes

��	 ���WK

http://www.456fis.org/THE_HISTORY_OF_FLIGHT_-_AVIATION_QUOTES.htm
http://www.456fis.org/THE_HISTORY_OF_FLIGHT_-_AVIATION_QUOTES.htm
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