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7KH %DYR VHIHV IV DQRMHIGHYHBSP HOAE\. 7RP 6FKI®U 1 9% ZKRIRXQGHG)RAH | @QF
EDNIQ +H EURXJ KWCERXWD Z KRBI Q7 JHHIDWRQ R DQMQQDY EDANWHQ IOFBEQ) - WH
| LWAMALS GM/ WLEDQG <DIL P XGVEDQG <DJIV R P DQ YDUDWRQY Z MRAWWESY. Q7 YHWDY
DQG YHWFDOGSREBN  $1\WU SURGXAQ) DERXW DQMQCDY KH VRN D EUHDN DQG WEMG D
Q¥ YHOMWH 1Q + Q EWRP + DQG WH Q{ WIHQHIDARQ R DQMQQDV ZDV EHIXQ $IWU
GMIQQI DERXAW  SURGXPWRQ DQMQCDY RYHUWH \ DY KRTGIQ) \HYHIDODAR SDWQN EHQJ
DQ DANYH ' : HUDQG FROMAMMU ZIW PRIHWDQ  ZRUG UHRWGY IQAYIGXD® DQG Z W 7HDP
9HWHDO RCH Z RX@ H SHAWRP HMIQ) QHZ +HUH MY

7HDP 9HWEDOEHIDQ 1Q DQG UH Z URM WH ERRN RQ YHWADODOMOQQDY XMQ) FUHDAYW

HP SIUFDOMME) SOV EXICIQ) DQG XMQJ 1Q FRP SHMRQP RIHWDQ  YHWADW 0 XK R WH
7HDP IV KMRY IV FRQEIGHG 1Q 1 977 OMMERRN $UD. R /ITKW7KILG ( QUWRQ 2CHR

WH DOMQQDY WDWZ DV GHYHBSHG Z W WH 7HDP DQG XVHG \RAHWP DO HFRWGVRQ  DQG

P HMY Z DV WH FD®G 6P U YHWEDOGSRE! |, WZ DV JLYHQ WIDAQEP H EHFDX\VH MZ DV WH \XP

R ZKDM 9% NQHZ DERX\WHWADY DAWDWWP H 1RZ DIVMUD EUHDN R D FRXSG! \ HDWY \R GMAD
WRXIKW WH %DYR . IV WH QH WIHQHDARQ + D YHWDOGESRE! WDMY QRARQD [P SLRYHG
P HAKDQED® DQG YWXD®  EXVDOR SHIRWP DOFH Z VH

7KH %DYR IV FDSDEGI R EHQ) WQHG VR DQ 1UHTXHOR EHVE HHQ DERXW 0+] DG 0+]
DQG WH P DMUIDY SURYIGHG Z LOGR P RMWR WDW , WFDQ EH BDGHG P RIH KHDYI® \R RSHIDM
| DWHUGRZ QLQ I IHTXHCR. DQG FDQ DOR EH SK\ VED® \KRWMQHG VR RSHDMDERYH 0 +] 7KWV
WDQIH FRYHY  DP DMXU EDQGV DQG  PHMY 7KH %DYR . LV
SK\ IFD® DQG HBPMED® IXOMHRQ  WWRXIK P HMY WV SK\ MED® \KRWRU DG
P HMY \R ML BDGHG XMQ) KUK 4 FROIROWHH\EZR  EDQGV

9%$6,&"' (6,1 35,1&,3/(6'DQG)($785(6

+RZ \R G-MAUEH WH %DYR VHUHV KDV EHHQ D EMR D FKD@QJ H DQG WH ERVAGHAVRUSWRO LY \WDW
WYV D YHWHDOASRE! Z W DU P P HME THHG DQG FRP SUHWHG GIQIW WEIQ) WIDADY 7KH 1IW
GAVAUSWRQ | lWW YHWHDOESRE!

$ IXOMH WD KWYHINFDOGSRG! I EDVED® D KDO Z DYH GSRE! WUHG YHWED® DQG [HG 1Q WH
AHOMU MVADNH IMZ RX@ EH DV.D KRU RQBOGESRB! , Q WH KRUL ROECFRQLIXWDARQ MKDV D IHHG
IP SHEDQAHR DERXAW  RKPV GHSHOAQ) RQ IW KHJIKWOERYH JURXQG |, Q WH YHWWEDOSRVWRQ
MKDV D IHHG IP SHEDQFHR DIRXQG~ RKPV JIMIQJI D96: 5 VR RKP FRO R DERXW
1RERG @OHVWDMWHY P XK DVWH96: 5 MOWADAFRYHMG  \R Z H VKRIMO WH GRQIW \R
P RYH WH |H{G IP SHEDQFH GRZQ R DIRXQG~ RKPV 7KLY IV GRCH 1Q FRBERDWRQ Z W \WH
YHWHDOHAARQ DQG WH WDADY 61QPH WHUH IV QR HOG BDAQ) DAWWH VRS CR FLRW EDU DAWH
WS R WH YHWDOSRMRY  WH %DYR YHWDOVHPARY LV P DGH GQIHU WDQ RQH WDAMY \RS
GOGG 7KV Q¥ %ADYR YHWDO VHAMRQ IV P HKDQED® DQG YMXD® \XSHIRU ZKIG
P DQMAIQQ) WH SHURUP DQRH AKDIDPMIMAEY R \WH VRS GDGHG YHWADOGSR®!

TKHVW R WEIQ) WbADY DUH WKRUMUWDQ | XOM] H DQG WH DSSURSUDM GRIW VR KDYH D
RKP HHG IP SHEDOAH IRUWH YHWDOGQSRE! LIV P DGH XS 1Q WH YHWDOBIW VHBRWRQ 7KH
WEIQ) WDADY DH BOGHGHYHQ MOKW RQ DG PHMY 7KL SOAH WH |HHG SROMRW
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DMWKH AHOMU WHHRMH WYV DA P P HWIE 7KH GDAQ] 1Q WH UDADY DQG WH DAY 1Q WH
YHWADOHRAWRQ DUH CRAIGHQWADO

3XWQ) WH DERYH \VRIHWHU IOR WH QH WIHHIDARQ WH %DYR . KDV WHWH [P SIRYHP HQNV
RYHUWH SUHYIRXV GHMI QY
D P HKDYDO®
BBMQI B YHWDOHBP HOAZ MRXWMH VRS HJG GDAQ) EDU P DNQJ WL DOMQQD HDMHU
R EXIG DQG HHAW Z W GW Z1QG BDAQ) DQG WHHRH VARQIHU 1Q EDG Z HDMHU
Z IMRX\WMH WQGHOR VR LRDM 1Q WH Z 1QG DV RWQ KDSSHQV Z W \WH RS HQG BDAQ)
FUIRW EDU
BB\VDI HV/ WIMDGADY VBSH GRZ Z DG IURP WH P DIQ KXE  7KH D KWMDQAMFDRKHY RQHI
HH R MY HDUHUWR \HH DQG GW @HD VR EXP S IQ\R
BBWH WLSRG Z DV DZ D, VDQ RSMRQ EXWQRADQ. P RUH £ MFRP HV Z W \WWH DQMQCD
BBER FROMQQ) WH BDAQ) FRE® KDV D Z HDWHUM-DE JDWNHY
BBER FRYHULY HDM® UHP RYHG VR FKDQIH EDQGV DQG IUPARQ FDQ KRG MIQ SOFH
BEWEAQBM/ KDLEZ DUH IV XVHG Z KHIH MIKRX@ EHXVHG
E  HBPMEDD
BBIHHG SROAL DAWH ERMRP W KWZ KHUH \ RX Z DQALW
BRWH | HHG @QH FDQ QRZ EH GURSSHG VWDIKWGERZ Q+ QRP RHMWBSIQ) RI DAD  qDQI®
BRD@BOGQ) IV WKWDMKH ERMZP  Z WIQ HDW- UHDFK
F  SHJRWP DQH
BBHIIHHCR 1V D RQ WH REGHUR RQ PHMY IQRUDQ) USIGD R DQG EHQJ
DERXW RQ WH KL KHJEDQGV
BROAMD@® KDV D KWD P RUH J DIQ WD WH RTHUVHIHY Z (W WH RS HOG BDAQ) EDU
G  FRW: BZ FRWMDQG IIHT UHSDIDE®I DUH P DVRUGHWI Q JRDY
BBWH 3P RWMEDQ) |RU\ RUEXAN
BBX\H\RXURZQ  EDOQ IHIM EHDGY RUFRY IDO5) FKR\H DMKH IHHG SRQNV QR
QHGWR SD. IRUZ KDW RX SURECE® DOHDG. KDYH DYDIOEG!
BBMP SGI HDA \R JHAFRP SUAWRQ FOP SV
BBCR QHHG |RUSRZ GHUFRDMG  RUDQRA] HG SDW

BBNHHS VWP S
7KH %DYR . IV VHWXS FRMH R IXOMIH VKW GDGHG DADY RQ P HMY/
6RP H BDAQ) IV YID FROVIQWH (DADOMH DQGRQ DQG WY VD, LQGXPECHH [URP \WH
GDGVIQWHFROER, JRU P HMY WH FRBPAYH LQGXPEQRH XVHG RQ P HMY LV 1Q WH

WDGED® DQG DQ DEAWRCDOFROL IQHIMG 1Q WH YHWIDOHAMRQ WH RQD RQH XVHG \R IDU ) RU

PHMY WH P HMUFRQAY X\VHG SBV DQRMH\SHALIED® IRU  1Q WH YHWEDOHRARY DV
ZHODVRHPRHIRU  IQWH WDADY 7KHVH\ER P HMUFR® DUH CRAIGHONFDCDQG WH \REO
LQGXPEQRH 1O WH (DADY DG YHWADODIH WHHRH GLHHQN 7KLY IV D FRQYHQHOAGAIQ DV
MDOR SIRIGHVDP DRKIQ) GMEHIRU  DQG WR  $ VHSDUDM KDILSIQ P DIRKIQ) FRALY QRW
UHTXIWHG

63(8&,),&$7,216
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© HIKW  YHWDOHPARQY \DADY KXE WLSRG 7REO
96: 5 RQDOEDQGV LY RUGM DAUVRQDGRH

&RP SXVHG HI I LFLHOQR

(IIEHA 7REQ RW IQ WH $QMQD
P HMY e

P HMY

P HMY

P HMY/

P HMY O

P HMY/ O

P HMY O

3®IDVH EH DZ DUH \WWDAMKHH DUH HP MMRQ H SRUXUH @ IW VHWEL WH ) && $@JURXQG EDHG
DQMQCDV Z LOHP MP RIH HHJ\ DABSHRS®! GIYHOWDQ HBIYDMG RQHV 61QPH WLV DOMQD LV
SUREDE® JRQJ VR EH XVHG DI URXQG GIYHODQG SRME® FEBVH R SHRSG! EH FDUH XOR NHHS WH
SRZ HJGIYHODV ®&Z DV SUDRAFDO

, VWY LDUH WODWD 11 HG M1 H DOMQQD FDQ FRYHUP RH WDQ  RABYH Z W U-DVRQDE®! H I LEHCR
$Q RABYH P HDQV D GRXE@Y RUKDOIQ) R D SDUEXOUIHTXHR  \XFK DV 0+] RU
0+] ,Q JHQHDO D P XQWEDQG DQMYD Z IOEH IXOMIH DMW KUIKHWILHTXHR DQG WIHQ
GOGG IIRP WHH RQ GRZQ 7KLY DQMQCD KDV DAMWEEG! B WY VR JHAMFBVH R IXOM] H RQ

PHMY DQG DBQJ ZIW W YDURXY GDAQ) FRO FDQ P DOMQ KUK HIEHQR RYHU
RADYHY  0+]

6RP H P LIKW@H R DGG P RIH IQGXPECAH R WH DOMQQD R UDRK DCRMHU RABYH GZ HJ
Q@QPHD RU PHMY 7KV FDQ FHWIQD EH GRGH DIMRXIK WH HIEHR ZIOARS
FROMGHIE® HSHAD® QRH MZI@EH H WHP HD GLIEXGMWR P DOMIQ KUK 4 1Q WH FR® 7KH
FDBXOWG UMKV IRUFROS W R GRXEWKO DQG PRHQHD DHDVIRBZV

&ROA (11IEHQRA 7REQ RW 1Q WH $QMXD
P HMY/ 0 +] el
P HMY/ 0 +] e 2
P HMY/ 0 +] e
P HMY/ 0 +] e %

7KH DERYH IV VR SROVRXA\MKDML WY IV WHG WH GZ HIIEHR DQG UNVXGY BW Z LOEH
QWISDMG SUP DUO 1Q WH FRE 61QFH %LV KDD SRZ HJ WH P IQP XP SRZ HJJRQ) XS 1Q KHDW
Z |@FEH DABDWAKDD R WH SRZ HUVR WH DOWMQCD Z KHQ WH FDBXOWG BW Y % WHHRH IV
KT JFMMG VR LXQ DAUHGXPHG SRZ HU 7KH | HHG [P SHEDQRH Z LODOR EH YHY BZ DQG D KDLSIQ
P DWKIQ) FROZ L@EH IHTXILHG DRIRW WH | HHG SROAMFRQQ-PIRYY $ FROR SHKDSV WMWY -

1Q. ADP HMJ Z RX@ EH D SOFH \R WILW 7KH GP HOMRQV DUH CRAVAUMEDO , | WH EHMARG: 5 IV
REAQHG Z W \WH \WLDV FRP SUMAHG WHQ DGG D WD , | WH EMVAGG: 5 IV REVIIQHG Z W \WWH
FRO{ SDQGHG\RP O IPXP UP RHD WD 1RM L\ RX Z QG RMHUBDAQ) FRO DQG D KDLSIQ

FRORUWLY DOMOQD ZIQG WHP 1Q WH \DP H AUHPARQ DV WH H MAQ) FROY
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[ BV SXWMURI HMH K «

$66(0 % <

BBBB

722/6 DQG3$576 5(48,5("

$ 7RRY IHTXILHG
EQGH \FUHZ GUYHUIRUFRP SUAWMRQ FOP SV
D  FDQDOR XVHQAMGIYHY RQ WH FRP SUMWRQ FOP SV
E  WH ZIOFHWH " DINWHG DG * RDQIH
QWGIYHUIRU QXW  ~ + EGH KDQGB

%  2WHU

\ESH P HDVXWH

BB1RM % IRUSRWEEGI XVH D WLSRG G RUWH HIMWHARQ RQ WH WDEDO WH

* VHAMRQ FDQ EH FDEEWDMG |RU WH YDURXV.P FDWUHP HONV \ RX ZIOQHHG  7KH
PO IPXP VP HXUHP HOADQ ZKHHLY DG HWHUR WIHVH LV BQIHUDQG KDQG

&  +DUZDH
7KH P DWW R WH KDUEZ DH IV WAQBMWY \IMHO H FHSWSRWEE® IRUVRP HR WH
FRP SRQHOW 1Q WH FRP SUMMRQ FOP SV 7KH  DUH DYDIOE®! 1Q DOWIIQBM/ \WHOIRU
KDUK HQYIURQP HOV
7 KH WL SRG FROEIQV VFUHZ V DQG QXW WDADUIH SOWG  CRAEIQBIY

&R DQG |HHG SRONEDBQR. VRP HNGQG

&R WKRXGEH RKP \XAKDV5* ; 5*  G5*

7R NHHS WH SIRGXPAFRMADV-BZ DV SRME®! WLV DOMQCD 1V \KISSHG Z MWRXWDQ
IQFOGHG EDOQ  Z MR HIM EHDGY VR JR RQ FRO FDE®I RUD SUH Z RXQG FRO] ID05)
FKR\H DVP DQ FX\MRP HY/ DDHDG. KDYHRQHR WHWH

7KHARY FDQEHDMIFKHG\RWHVEZR  1HHG SROMWAUHZ V IQ VHYHIDCZ D\ V

D  FHX® \SOWKH FRO IOR WH \KIHG DQG AHOMU FRQGXARU DQG DMK

WH \KIHT VR WH GIWKDQG VAUZ DG WH FHOMU FRQGXARU R WH W KWKDQG

VAZ  7KHIHDH GJV SIRYIGHG

E  WHRRY FDQKDYH \HYHIDO HUM EHDGY RQ MIRUD EDOIQ

F  WHFRJ) FOQEH ZRXQG IQR D FROR DERXW MWV FBAVH \R WH IHHG

SRIQNVZ KIFK IV D FRY IDCB) FKRN\H

6(7 83

BBBB

BBBB

%DYR .

$17(11% $1" 75, 32°

$ | 7KV DQMOQD KDV EHHQ IX® DAMVHP EGIG DQG WMMG EH RUH \KISSIQJ
DOWH FRP SUAWMRQ FOP SV DUH 1Q SOFH RQ WH VHRARQV RN WELQ)
WH WELQ) VHPARQY DUH \WBMARSHG LOVGH HDRK RIKHU
WH FRO LOUGH WH FRCER| KDYH EHHQ SUH VAW

%  3GDHIRBZ WH WQQ) FKDWWWDAILYHV WH WELQ) BIQIW VAMQIV DQG FROER]

MP SHJSRVWRQY | RUWH EDQG \ RX Z DQAR RSHIDM RQ
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%DYR

&

6QX] WH FRP SUAWMRQ FOP SV \R VHRXUH WH VHRARQY + MVWHQRXIK \R WH
VHRARQ V' Z ROWMIEH RUVMLD

1R QHHG R *AXQK WH FOP SV

1 XWGIYHLY DUH WH EHVAP HMRG | RUP DQDJIQ) WH FRP SUAWMRQ FOP SV

8MQJ D\SWD CEUEDQNV\XAK DV: ' RU7U) R ZIODG 1Q NHSIQ) WH VHPARQY
HDX VRPRH : ' ZIOGVDSSHOURYHUWP H DQG QHHGV VR EH UHSBIMVKHG

1L \ RX DUH LQ D \DBADIWHMURGP HOWV\SWD, 1Q) WH HONMHDOMQQD ZIW : © FDQ
SIRMPAVWILRP WH \DOVGHSRUW : IV QRAD FROGXARU 3: '~ WIQGV IRU
37 DMUGVSOR-P HQW

<RXU SDWEXQU IQMIEMRY IV P RIWOHD CRV@H RXU WMVIDADMN R WH

DQMQCD P LJKWQRAEH H DA RQ IUHTXHQR XMQJ WH IQFOIGHG FKDW

3GDH IRBZ WH IUHTXHQR  DAYWR HOASURFHGXUH WU 1Q WL P DQXDODQG X\H
WH GZ HUSRWRQ R \WH FKDWWR Z U \ RXURZ Q VHPARQ BIQJ WY

, QHWKHWUH  WLSRG GUVIQR WH WL SRG

7KH ®0VDIH QRWHRXUHG DV JUIDYIW Z IOQRP D@ NHHS WHP  10Q SOFH

| G-MUHG WH G0V FDQ EH WISHG + UHP HP EHUVR P DNH D3 1@J™ DV \WWH OVMASDUARI
WH WSEH VR \ RX FDQ HDMO SXOWH VWSH R DQG QRAKDYH VR VHDURK | RUWH HQG

/ RRHQ WH FRP SURWRQ FOP S RQ WH WLSRG DQG \MIEH WH DM IQR WH WL
7KH FRP SUMWRQ FOP S FDQ EHGIWBRH RUW KWQHG

7LIKWIQ WH FOP S MVWHQRXJ K VR WDAWKH DOMQCD Z ROVWWZ IQ) DURXQG

2Q WH RKHUKDQG SHIKDSV D®Z IQ) WH DOMOCD R \Z1QJ 1Q D D KWEUH H
Z RX@ EH X\VH XO'5 HP. HP EHUWDWINMH DQMOCD LV CRAGLHPARCDO

7KH DQMQCD IV QRZ- UG VR EH VMW RUWH G-MUHG EDQG RE RSHIDWRQ

&+$1*,1* UB1' 6 DQG620 ( $17(11$"' (6,*1,1)250%$7,21

$

7KH FRP SHHWRQ FOP SV ADQ EH GRVHHS DWKH [ LWWWHWADOHRARQ  MVADERYH

WHKXE WRHMO UHP RYH WH UAMAR WH YHWADOSRWARQ 1Q RQH SIHAH

%

&

) RBZ \WH FKDIMR VAWKH WWELQ) GIRQIWY DG MP SHUV  IMGH WH FRCER]

7KHH LV QR REYIRXV P DIRKIQ) A VWP RQ WL DQMQQD

20WH DG PHMUEDQGY WH%DYR . IVEDMED® IXOMIH QR BDAQ) RQ
HWHJ WDEDY RU YHWADOSRWRQ DQG WH DM P P HWE |1HHG SRONSORHY WH
IPSHDQAH FRH W~ RKPV $ IXOMIH 6 O YHWHDOZ W DQ HIHPAYH WDADO
VVMP ZRXGEH RKPV RUDERXW $ IXOMIH YHWDOGESRB! Z RXG EH
DERXW  RKPV RU DERXW 7KH %ADYR . IV DAPPHAFD® HG ZKIEK
P HDQV WH | HHG SRIQALY QRADWKH FHOMU , WV P RUH @\H D YHWADOGISR®! DQG WH
JHRP HWI R WH DQMQCD KDV EHHQ VHBPMG IRUQRP IQD®  RKP |HHG

20 DG PHMY WH WDADY DH VKW GDGHG P RYIQ) WH IHHG SROW

. 0 DQXDOU &RS\ WKW 7 + 6FKIBUL % DOW KW UHVHIYHG 3DJH Rl



FRH\WR  R<KPVDIDQ

7KH DQG P HMUEDQGY XVH WH \DP H P HRKDQEDOGP HMRQV DV . P MY/
DQG KDYH IQRUHDVHG BDAQ) VR P RYH WH IUHTXHQR GRZQ 7KH GDAQ) IV VHBRMG
WR NHHS WH IHHG SROVFRMH VR R<KP V DAWVWH UAVRQDGAH SRQW 2 GH P LIKW
H SHAADWMH CDAYH QRO WDQURWP HG [P SHEDQAHRQ  DQG . Z RX@ EH G\W
WDQ  RKPVDQG WY WY WDQMRP HG B\ WH DA P P HAE [HHG M VMP  Z W

QR H WLLDCP DIRKICQY M WP

BBBB 7KHFRCER FRYHUFDQ EH GIVRI L GMUHG
WHH LV D J DINHWRUWH FRCER] FRYHUVR DAWMAIQ Z HDWHU MDD
D  CQRMWDAKHH DHGADQVIRUP RMMH
WHHDH  VAUZVIRUWH FRCER FRYHUIRUSHIP DQHONQAMITWRQY
SOFH WH J DINHADQG VAUHZ V 1Q D VDIH SOFH \ RX FDQ11QG Z KHQ\ RX Z DQMIMHP

BBBB ( 7KHH DIH PDQ FRP EIQDARQV R DEADOGIIWY DQG YHWHDO BQIWY \WDWZ L@
3ZRIN IRUWH EDQGY 7KH RQHV SUIRVIGHG DIH WRM WDWKDYH JIYHQ D JRRG P DRK DQG
HILEHQA

BBBB ) L WH IBHTXHCR. R GZ HWW96: 5 ROWH EDQG 1Q XVH IV CRAZ KHH MV GAMUHG
I WH96: 5 IVEZ HRXIK IRUWH HTXISP HOW XVXD® G/ \WDQ XVH DV IV
D  MMWMEHDXAHWHI6: 5 IVCRAMKHIGDO  GRAV QRAP HDQ WH DOMQD LV

QRAZ RINQ) H I IEHQW® - $@MP HDQV IV WDMKH %ADYR . 1V QRAP DIRKHG RQ
WH G-MUHG [IHTXHQR. + XQBMW MV RQ WH Z LRQJ EDQG R FRXUH

E  RWHRNHIMGH MWERDX\VH DQ DOMOD CRAMMLY RCH KDV DQ IGHDO
GRHV QRAP HDQ MIVZ RINQ) HIEHQ® DV IQH | EEHQADQMOQDV DQG GXP P\
GGV JLYH3JUDN 96: 5%

VR P RYHWH IUHTXHOR R GZHWB6: 5 83 RCHFADQ HWHU
D WKRUMQ HWHJWH YHWADOSRWRQ SUIHHUHG RUWH UIDADY RU
E 1L WHUH LV D FRCDWRADWG Z W WH EDQG H SDQG WH VWLV RQ WH FRO

EH FDUH XCRQ AKDQILQ) D FRODVWH. DU 1Q VHUIHY DQG P LJKWDIH T HRAW
RWHUEDQGY WDADUH GZ HULQ | LHTXHQR

WPRHWHIUKHTXHR R GZHMO6: 5' 2: 1 RQHAQHWHU
D G WHQ HWHUWH YHWDCSRWRQ SUIHHUIHG  RUWH WDADY RU
E 1L WHIH IV D FRODWRADWG Z IW WH EDQG FHRP SURW WH WLV RQ WH FRO

EH FDUH XCRQ AKDQILQ) D FRODVWH. DU 1Q VHUIHY DQG P LJKWDIH T HRAW
RWHUEDQGY WDADH GZ HULQ | HTXHQR
UHP HP EHUVR XSCDWA WH VAMQIV RQ WH GLIZ 1QJ 1RUIXVMUH X\VH

D +$7 )
BBBB $ : KDNL WH96: 5 1IVZD KUK O\H ZKHQ, KRRNMKS!
ORWINHD WIV IV D iR THHG @H SIREGP &KHAN 1RU FRQWXIW WIURXIK \WH
RO FRQOHARY DQG EH VIXUH WH \KIHG DQG FHQMU FRQGXARU DUIH QRAMKRUMG
VRP HZ KHH
BBBB % : KDAIL ZKHQ, X\H D P HMUWR FKHANWWQQJ |, FDOWA AR Z RUN U KW

%DYR . 0DQXDOU &RS\ WKW 7 + 6FKI@GUL % DOWKW UVHIYHG 3DJH Rl



0 HMY @H WH SRSXOUO)- FDQ KDYH D FRXSGI FRQAWRYY Z KHH WH  DUH QRW
XVHXO

0 HMY VHQG RAMWHURZ Q YHY BZ SRZ HUMJQDODQG UHDG WH SUHMD ™ , | WHH
KDSSHQV VR EH DEAMWRQDOS5) QDR \XFK DV IURP $0  EURDGFDWIV WH P HWU
P LJKWEH FRP SGMWD (CHIHARYH DV IMZ LGDOR UHFHYH WH 51 1URP. \WH EURDGFDW
VWIMRQ 7KLY IV EHFDXVH WH P HMY QRP D® KDYH D Z IGH RSHQ [URQWHQG DQG
UHFHLYH HYHY WIQJ

2QWH 0)- GXDOP HMUGHYIEH SHRSGI Z L@VRP HWP HV XVH WH W KWDQG P HMU
WDWY FDEEWDMG 1Q RKP V \R \MCH DQ DOMQD 7KH Z L@P RYH WH WQQ) NQRE
XOADMH P HMUUDGY  DQG WHQ UDG WH IUHTXHCR. SOV UHDAQ) WH 96: 5 RQ
WH GIWDQG P HMU 7KH ®IWDQG P HMU Z LOP RIH RWQ WDQ QRW UDG D KUK
96: 5 7K1V DQ IGFRUHPASURAHGXWH

D  8VHWH GIWDQG P HMURQD R WCH DQ DQMQQD 7XQH WH NQRE FDIHX@
DG VBZ® GRNQ) IRUWH GS 1Q WH GIWDQG P HMU 6HWWH WQQ) |RU WH

GZ HWWSROQMQ WH P MY UHDAQ) DG\ RX Z IOKDYH ERM WH ITUHTXHA R WH
DQAMYD DQG W DAMRADMG 96: 5 DANMDANIUHTXHQR

&20021/<$6. (' 48(67,216

BBBB $ ' R, QHHG VR AKDQIH WH DQMQQD \R J R RQ DQRWHUEDQG!
7R QAMQ RQ DQRMHUEDQG \ RX FDQ XVH WH DOMOCD RQ Z KDMYHUEDQG MV \MQHG IRU , W
Z I@CRAEH DVHIHPRYH LH VHOUYH. DV Z KHQ MIV SURSHLD \XQHG

BBBB %  &DQ, XVHDWQHUZ W WH DOMUQD!
6XUH + RQ UHFHYH MLV 11CQH
2 Q WDQWP IW\ RX FDQ XVH D WQHU EXWSBDVH GR QRMXQ KK SRZ HJ DV WH H SHAMG
KUK YR H SRQN 1Q WH DOMQCD Z L@QRAEH DV GAMI QHG
8MQ) D WQHU RQ HWHUWHHYH DQG WDQWP IWZ I@QRWEH DV HIIEHQWDY Z KHQ WH
DAMYD LV SURSHO WQHG

+2: &P1 , B6( T+( UB5$92 . 21 )5(48(1& (6 27+(5 7+$1 7+(
$0$7(85 %$1' 6"
TKHHDHWUH  IUHTXHOR DOYVR HOV RQWH %DYR .

WH UDEDOBIQI WY

WH YHWFDCSRUARQ GIQJ W

WH FRO IOAGH WH FRCER]

$@WH DERYH FDQ EH XVHG VRIHKHUWR P RYH WH IUHTXHQR  &KDQIIQ) WH YHWADOSRWRY Z L@
P RYH WH DQMQCD D DU DP RXQW &KDQIIQ) WH (DADOGQIWY HIXD®  Z LOQRVAKDQIH DV
P XFK DV WH YHWEDOSRWRQ &KDQIIQ) WH RO IRU DQG FDQ P RYH WH DQWMQQD D BQ)
ZD' ,1 \RX ZDOMR P RYH EHBZ WH ERARP R D EDQG IRU0 $56 ZRN WH DOMQQD P LIKW
DOHDG EH I1CH DQG Z HOY IWIQ WH 96: 5 KDQGEI FDSDELMAAV R \ RXUHTXISP HQWV

([ WQAQ WH WELQY VHAARQY RQ WH YHUNADODQG UDADY ERM IDADY HTXD®  FAQ P RYH WH

%DYR . 0DQXDOU &RS\ WKW 7 + 6FKI@GUL % DOWKW UVHIYHG 3DJH Rl



DOMQAD P XK ®ZHJU KRZHYHJ L WH DWH DOHDG H WQGHG WHQ DGEQ) P RH RROIRU
[UHTXHQHRY EHBZ DQG 0 +] ZIOHHG W EHXVHG

BKRUMQQ) WH \WEIQ] VHPARQY RQ WH YHWRDODQG DADY ERW WDEDY HTXD® FDQ P RYH WH
DQMQQD P XAK KLJKHUDQG SUREDE® QRAHTXILH FKDQI Q) FROY

7KH 3. " 1Q WH SURGXPMCDP H P S@HV DQ DQMQCD 3NW WDMDQ EH XWIHG E\ \ RX IRUP DQ
SXIBRHV $V P HWRGHG SIHYIRA\D WHH DUH P DQ. FRP EIQDWRQV R IDADODQG YHWEDOBIQ) WY
WDWADQ EH 3QVARYHIHG ™ $GG R WDMMH GDAQ) SRMELONAV |RUWH WDEDY DG WH YHWHDO

DQG WL LV DQ IQRHAED YHDWB! DOMYD

+$7&$1, (;3(&7,17(5062) 3(5)250 $1.&("

9 HWEDODQMOQDV LOWE@IG QR DU DERYH JURXQG Z @KDYH D MQI®! HHJ\ GEH FRP IQ) RII DW
DERXW  GHIUHHV |, 1 WH YHWDODQMOCD LV IQWBXG RYHUVDIZ DMJ RUYHY FEVH R W WLV
HHJ\ @EH Z lOFEH BZ HHG FROUGHIED® Z W HOHU\ ‘QRZ GRZQWR DERXW GHIUH ZKIEK IV
DV JRRG DV MWIHN +RUl RQEODQMQCDY  HYHQ WERNHG <DJLV FDQQRWIRP SHM Z W YHWDY
DQG YHWEDODUD, V RYHUMDBWZ DMU 7KLY DQMQQD KDV.D \WP DOI RRBUQADQG Z LOSHIRP  TXM
Z HOZ KHQ SUIRSH® IQMIBG , WY WH SIRGXPMURP. DB RW  \ HDW R XMQJ YHIWWFDCDQMQCDY
1Q ZRUB Z ICH FRP SHMRQ B\ 7HDP  9HWEDO $V P HQWRGHG HDUIMU WH 7HDP KDV \HAP RH
WDQ  Z RUG UHFRUGY DQG UH Z LRM WH ERRN RQ YHWADY

7KH JURXQG XQGHUWH YHWWEDOFDQ EH IP SIRYHG HVSHAD® Z KHQ MY IQWEEG RYHU\DQG RU
URAN JUWDQWM IV TXIW SRRU /D 1Q) Z WH GRZ Q XQGH.QHDW WH DOMOCD 1Q BIQIW DV BQ) DV
SWDPWADODQG DV P DQ Z (LAY DV SIDPAFDO Z L@IP SURYH WH J URXQG FRQGXPRIW 1Q Z KDALY FDMIG
WH 3" QDUIIHT " 7KLY IV WH DUHD FEVHMAMR WH YHWWEDODQG LV Z KHIH WH P RAVBW 1Q WH
JIRXQG ZIORFXU ,P SIRVIQ) WH JURXQG Z I@UHEXFH WHH JIRXQG ®WHY ZIW( [P SIRYHG
VI VMP  SHUJRWP DQFH DQG HYHQ D'GZHUQ) R WH GEH 36\ WP SHURWP DOFH  IQFOGHY WH
DQMQCD DQG WH JURXQG 7KH HIIEHR R WH DOMQCD MHD Z L@EH FROMION\R P SLRYIQ) WH
JURXQG FRQGXPAYIW SHYRIOY VR WH J URXQG SRIMRQ R WH it IMP

4 +RZ LV D YHUAFDOFRP SDUHG VR D KRU] RQVDODQWIQQRD VXFK DV D I X@®W] H G.ISR®
HJ QRWD: LQGRP Z KLIFK.LVP RWH RI D VRS QRDGHG Z WH YHUAFDO"

9 HWADCDQMQADV RYHUJ URXQG Z LOGR D JRRG ME. HVSHAD® FROMGHIQ) WHUWP DO RRBUQN $

JRRG IXOQM] HASR®!I DAD UHDVRQDE®! KHI KWOQG 1Q WH FBDUZ LORWQ EH P RUH HIHRARYH WDQ
D YHWADO 7KH @SRS! Z L@ DYRUWH WIMARQY RIT VR WH MGV  EHFDX\VH WH GSRBI LIV QUHRANRCDO

$ YHWDAV RP QL AUHAWRQDO P HDQQJ MHP W DQG UHFHYHV HQHU\  HTXD® (Q DOGUHPARQY
4 +RZ FDQ, JHWP RWHJIDIQ RUFDQ, P DNH VKLV LQVR D EHDP *

<RX P RM\VAHIRIQD ADQ 7KH %DYR . IVIG-DORUP DNQJ 1QR D SKDVHG DUD RUD SDUDMWF
DUD . 3GDVH FRQEAAKY IRUGMIYY
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6+257 (;3/$1$7,212) $17(11$35,18&,3/(6
9 HWADY RYHUJ URXQG Z IOBVH VRP H HOHU\ LOR WH JIRXQG ZKIFK IV Z K\ WH JURXQG \KRXG
EH DV JRRG DV SRME®! JRRG  HBPMED® JRRG DQG D P HEOURR IV TXWM-QFH IRU WLV
SXIBRH 6DWVZ DMU IV IQRHAEG! ,Q D GLIHHQWP DQCHU WH KRU] RQEODOMCD. Z L@JDIQ
HHJI\ 1P JWIRXQG HIHRW FD@IG 2JURXQG IHBRIRQ JDIQ” ,Q SLPAFDOWPY D KRU] RQED
GSR®! Z LGDAKIHYH DERXW G%J DIQ FRP SDUHG VR WH MRARSIE \VRXUAH  SIRSHD WDMG 4. GXH
R WH SDAMAD EHQJ P DGHIQR D IUXWH  Z KHQ WH GSREI IV DERYH
JURXQG 7KHMGH HHU\ R WH GSRB! KRZ HYHU LV UHGXAHG 1Q RGHU |
R DFKIHYH WYY Q4P SLIRYHP HQW

I ZH EHIIQ ZIW ZKDWLY FD@®IG WH *DMRWRSIE IDADIRU VWD
WHRUHNDO WLV D VSKHH ZIW D MQI®I SROMRXUH R HHU\
GOMG H DA DWH AHOMU WLV HP WY HOHU\  HTXDO 1Q DO

AUHRANRQY XQWDIWXQY RAWAE ZKIEK IV WH WO R WH ED@BRQ WY
DOR GFDMG RXAWIQ 3 1UHH VSDRH  DQG BRI\ @\H WL SKRR

7KH KRU RQEODQMYD IV R FRXUH QRMBFDWMG |Q |UHH \SDFH
EXWRYHU JIRXQG 7KLY FDXVHY WH HOHU\  1Q WH EDBRQ R EH |
UHGMAEXWMG @\H WH CH WSKRR $V\ RX FDQ VHH WH EDTRRQ KDV
EHHQ WHRPHG ZIW PRH R WIQ  GQUHPWRQ/WZKIEK D
EURDGVGH \R WH ASRBI 7KHH IV W HQHUI\ Z KHH 7RP W IIQITHY
DUH VITXHH 1Q) WH EDBRQ Z KIFK IV 1Q WH QUHAWRQ R WHHQGVR |
WH GASRBI % WH JURXQG HIHAAR UHAMAIEXWY) WH HOHU\  WH B i
QSRBI KDV G%.JDIQ RYHUWH IVRWRSIE \RXURH 7KV IV NQRZQ DV (A + % FRP SDUHG \R WH
IVRWRSIE \RXUFH

7KH KRU RQEOZ LODOR EHCHIWIURP JURXQG LHBPARQ JDIQ RQ WH REHUR Q% 7KW IV WH
HIHAAR WHBPMG HHU\ FRP EIQQ) ZD RXWIQWH 3IDUIHG 1 WH YHWIDOZ HH SHIHAWIQ
WP VR QRABMQ) DQ HHUI\ VR WH JUIRXQG EXWMADEHQ) RYHJJURXQG WH YHWADOZ LOEH
DERXW GHEHKIQGGWHGSRBI G% % 7KHVENHRI DQIGIR WH DOMOQDY FRP HY IOR SO\
KHH DQG DIRXJK D QIGI YHWDOZ OWSIFD® EH GW WDQ D JRRG KRU| RQEODOMD
DEAQI D VHRQG HBP HOMR WH YHWADOZ L@IP SURYH W SHIRWP DQFH B\ DERXW (% DQG P DNH
MD GUHAWYH DUD.  DVZHD

$17(11$ 3/276
7KHH DH VAYHIDOSDIHV R FRP SXWU DQMQQD P RGHY 1Q WLV P DQXDO ( DK SDUH FROMIQY
P XFK 10 RUP DWRQ FRQAHUQQ) WH SUREDE®I SHIRP DOFHR WH%DYR . YHWHDO

1\ RXDUH IQMIAIMG 1Q DAEQ) D VHARQG HBP HOARUDQ DUD. RUP DNQJ D OUHUDUD.  SBDWH
VHQGRI DQHP DO: HZ I@EH JOG VR DM RX

/' H FDQ DOR SURYIGH LY RWP DARQ IRU\ RX RQ\ RXU' : SHAWRQY

7KDON\ RX RUVHBIFIQI RXUSLRGXPADQG GMXV NQRZ KRZ IMSHURLP V IRU\ RX
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6XSSAHU ZZZ Q EWFRP : DUDQW DQG/ P MIMRQRI / LDELOW
7KH \XSSOHU Z DUDQN W SURGXFW IRUD SHURG R RQH \HDUIURP GDW R SXURKDVH 7KLY Z DUDQN FRYHY GHHAW 1Q P DQXIDAMUQ) DQG
ZRUP DOKIS  7KH VXSSTHUKDY WH GVAUHIRQ R KRQRUQD WH Z DUDQW 1L WH SURGXPADSSHDWY VR KDYH EHHQ DEXVHG  XVHG LQ D P DQGHUWD
H FHHGV WH VSHALIFDARQY R WH XQW RU D XVH IRUZ KIFK WH SURGXPAZ DV CRAVGHMIQHG 7KLY Z DUDQN GRHY QRWFRYHU WOQUSRUMRQ
IOMIIMRQ SXQWYH RURKHU FRAW WDWP D EH LOFXUHG IIRP Z DUDQW UHSOWU RUIQABEMRQ 7 KH VXSSTHUP XWWEH GRWIHG DQG Z DUDQN
UHSDWUDXWRU HG RQD B\ WH VXSSTHUZ KR Z LOMXH D UL P DMUDODXWRU DARQ DQ50$  EHRUH WH VXSSTHUZ I@DFFHSWDQ SLRGXP

UHXUQY 3GDVH DGYMH WH GDM R SXUFKDVH P RGHOQXP EHU VHUIDOQXP EHULL WHUH 1V RQH DQG D EUH GAVFUSWRQ R WH SUREBP  7KHH LV D
UHRANQ] 1HH RQ SLRGXPW UHMLOHG XQXVHG Z W DQ 50 $ MXHG B\ WH VXSSTHU DAIW VRGI GVAHARQ

7KH PXRP HU LQAMBEUDQG XVHUR WHH SUIRGXPW LQAYIGKDE DG FRIBPRYHY DAINGRZ BIG) H WDWMWHVH SLRGXFW FDQ FDXVH LAWY RUGHDIM

DQG LQAYIGKD® DQG FRIBARYHD DAFHSW X@UHVSROUELON DQG (DELMN 1RUDQ. DQG DOSHIRGDODQG SIRSHW GDP DIH  GLHAW LQAUHPWDQG

SXQWYH FDXVHG GXUQ) LOAMEIMWRQ DQG RUXVH R WIHVH SURGKPW DQG KRG WH VXSSTHUKDUP GM/ | RUVKFK GDP DI H

Z DUDQN CRWFH GDM
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nextlgeneration antennas

What makes the Bravo the "Next Generation"?

One item is low cost -- it is easy to add cost into a product and very difficult to keep it low while maintaining
performance. For example -> no expensive powder coating, which is an insulator and impossible to repair

in the field.

Another is the basic design -- it is a new one, developed from more experience with Team Vertical over the
past 2 years (2008-2009). It might be mistaken for what looks like a ground plane type vertical. A ground
plane, of course, is a 1/4 wavelength vertical radiator fed against a pair of 1/4 wavelength radials. A quick
look at the Bravo will show this is not the case. A ground plane vertical also has a feed impedance in the low
30-ohm range and the Bravo design is much higher, in the 50-65 ohm range for the full size Bravo's.

The vertical portion on the Bravo is fed at the bottom and the "radials" are fed at their common junction. If this
were a typical, full size 1/4 wavelength vertical, the unmatched (native) feed impedance would give a VSWR of
about 1.6:1. A full size Bravo, on the other hand has a native impedance over 50 ohms. It also has a vertical
portion longer than a 1/4 wavelength and has a pair of "radials" that are much shorter than 1/4 wavelength.
They are loaded at their center, with the result that the Bravo requires much less installation space. I Put the
word, "radials" in quotes, as they are not the best words to describe them, but they are the most convenient.
They are not, however, a conventional type, as they are loaded, sloped and made of tubing. Maybe we should
invent a new word for them in the Bravo design.

Let's take a couple steps back --
The previous generation before the Bravo was the "I" style and it was developed to be mechanically simpler to
build than the "ZR" series vertical dipole. The original ZR specification was to have a high efficiency vertical
without radials. It was composed of a vertical section and loaded at both ends using tubing in the shape of a
square - an open-ended loop. It was built in single band designs and also a 20-15-10 meter model. They
looked like this:

A set of (4) 40 mtr
ZR's are assembled

A original 20-15-10 "' =
and ready to be set

mtr ZR atis 6' tall. & &
tall. The feed is less This is 1500 watts 4 up in Jamaica for
than 50 ohms and is mobile in the CQP & - Team Vertical who

matched with a simple hairpin. sitting in Butte County. set a multi-op CQWW CW World Record.

A single band ZR for
20 meters that is 6'

The ZR's were built for amateur and commercial, with long term commercial testing documenting their high

efficiency. Unfortunately, they were very difficult to manufacture, so over the years, more design work and

experimentation led to the testing by Team Vertical of a new that we later called the "Sigma" series. It also was
a center-fed vertical dipole, but the upper and lower loading square tubing loops were replaced : |
by single horizontal bars, later dubbed, "T-bars." The full size models were set for 50 ohms and = -
the shortened, loaded ones were matched with a simple hairpin. The photo at the right is the .
first set used, once again, in Jamaica and another record was set. The Sigma series was also - o
built for amateur, commercial, plu smilitary applications. Frequencies covered from HF through s
UHF. Survival ratings were to 200mph and power ratings were to 10KW CCS. '

The large size of the Sigma for 80/75 meters is what began the development of the asymmetric feed. This was
about 36' tall, plus the base, making the center feed and loading point a long way up in the air. The feed point
was moved downward, making it within reach on a tall ladder, but it created a small current imbalance of about
5% for the balun/RF choke to handle; it was a fair trade. @~ .. continued to page 2

nébt-bravo-I -Io-bravo-limc-linc-p l-rev1.0 Copyright, T.H. Schiller, N6BT 2010 No duplication of design or paperwork is authorized  without written statement by T.H. Schiller, N6BT
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next|generation antennas

The next couple of years (2008-2009) were used to further experiment with ways to improve the Sigma series.
Several antennas were built and tested, particularly with Team Vertical again and all their expertise. These
efforts were focused on improving it mechanically (mainly getting rid of the center feed), electrically and also
achieving a visually smaller footprint, particularly for neighbors. Along with these criteria, the new design had
to retain at least the same efficiency and overall performance.  Enter the Bravo Series.

Upper loading bar requires heavier
support and tends to rotate the antenna

<-- old style

Tapered vertical portion is

Coax and control cable small and low windload.

in middle of antenna.
Must be run away
at about a 45.

Tuning is also at
middle of antenna

New Bravo Series -->

Tuning is at the bottom
|_and easy to reach.

Coax and control cable (Bravo 5
are at the bottom and can be /

\ Tripod is included
run as needed. !

How long does it take to develop a new product? The visual below is a consolidated time line and through all
these years, Team Vertical built and tested in competition more than 300 verticals and set more than 20 World
Records. Many thousands of verticals were manufactured for the amateur and commercial marketplaces. Over
the 16 years of founding and running Force 12, Inc., we built more than 24,000 antennas and developed many
innovations and patented features. The new operations of founder N6BT will continue following the original
goals of providing excellent products with accurate, true specifications. Enjoy the Bravo antennas !!

n6bt-bravo-I-to-bravo-time-line-p2-rev1.00  Copyright, T.H. Schiller, N6BT 2010 No duplication of design or paperwork is authorized  without written statement by T.H. Schiller, N6BT
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a——— Bravo 7K

v .nfbttcom 7-band vertical dipole, manual tune
Gl SGE Gl Covers the amateur 40-30-20-17-15-12-10 meter bands
Can be tuned to any frequency 6.9 - 30 MHz

375" x 36" total length

.500" x 36"

.625" x 36"

.750" x 36"

875" x 36"

1.000" x 36"

1.125" x 17"
1.250" x 8"

Coil Box

o __-500" x 36"

"“-113:_-:::::%:‘375" i
= larger diameter adapter I
to mate with base

(either tri-pod, or quad base)

n6bt-bravo-Tk-d1-revl.3
Copyright, T.H. Schiller, N6BT 2010
Mo duplication of design or paperwork is authorized
without written statement by T.H. Schiller, N6BT
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a——— Bravo 7K
i»bndsbt.com /7-band vertical dipole, manual tune

Covers the amateur 40-30-20-17-15-12-10 meter bands
Can be tuned to any frequency 6.9 - 30 MHz

next\generation antennas
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