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APPENDIX B

PRINCIPAL-PLANE RADIATION PATTERNS FOR DIPOLE
IN PRESENCE OF V-ANTENNAS AND LIBRATION DAMPER



The patterns presented in this Appendix are found,
in general, in groups bf gsix, representing the thrge prin-
-cipal planes and the two excitation modes. Within each such
‘group, all patterns have been normalized to the same value.
Absence of one or more members of a group indicates that no
features were visible in that plang and mode on the scale
used. Maximum and minimum 4B values on each plot indicate
the range of gain represented by the scales. One scale

division in all cases represents 5 dB.

The patterns have been stamped as being of éither
theta or phi polarization. These designations refer to a
spherical coordinate system whose axis coincides in the con-
ventional way with the Z-axis. Theta polarization means an
electric vector parallel'to a meridian of longitude, and phi
means that the:electric vector lies along a parallel of

latitude.

}\IOTE: B-1 through B-100 are for the long V

B~101 .through B-195 are for the short V
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AGURE B — |

FREQUENCY {MHZ] "}s??’
V-ANT. LENGTH {FT}
MODE  paancep

DB MAX —21.3

DB MIN -4 (.3
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FIGURE 1B - 2

FREQUENCY MHZ}] ,202 -
- Y-ANT. LENGTH {FT} 750

MODE  BatancER

DB MAX ~27.3

DB MIN —4/1.3



Fleure B- 3

" FREQUENCY [MHZ] 202
V.ANT. LENGTH {FT] 750
MODE  sAlANCED

DB MAX ~2/.3

DB MIN —41.3

B-4



THETA

FIGURE B-4

FREQUENCY [MH7) . 202
V-ANT. LENGTH (FT} 758
MODE UNBALANCED

DB MIN —4/.3



THETA

FGURE ' B ~ 5

FREQUENCY [MHZ) ~ 2072

V-ANT. LENGTH i‘:(DFT) 750
MODE UNBALANC

DB MAX —Z21.3.
DB MIN —41.3
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FIGURE "R~ 6

"FREQUENCY {MHZ) .2 02
V-ANT. LENGTH (FT) 750
MODE UNBALANCED
DB MAX =—=21.3 -

DB MIN ~4/.3
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FIGURE B~ 7

FREQUENCY {MMZ} .31 !
. Y-ANT. LENGTH [FT} - #50
' MODE  sAtancep
b3 MAX — 8.7 -
DB MIN —28.7
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FlgURE B -8

FREQUENCY [MHZ) .31!
Y-ANT. LENGTH (FT} w50
MODE ~ patancep
DB MAX -8_.7
DB MIN ~28.7



seurse B - 9

FREQUENCY {MHZ} .3 il
V-ANT. LENGTH {FT} 50
MODE  paiancen '
DB MAX ~ 8.7

DB MIN _ 535 v

B-10
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FIGURE 2~ 0

F.EQUENCY [MHZ) ,3 1!
-ANT. LENGTH (FT} 70
MODE UNBALANCE .
DB MAX ~&.7

DB MIN —~28.,7



FIGURE B-17]
FREQUENCY (MHZ) ,3}]

V-ANT. LENGTH (F
MODE UNBALANCED
DB MAX — 8,7

DEMIN _2g

} 750
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FIGURE B—-12

FREQUENCY [MHZ] .36 9

Y-ANT, LENGTH (FT} 50

MODE  pajancen
DB MAXM _ 3.5

DB MIN _ 37 o~
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FIGURE =E-13

FREQUENCY MHZ} 369
v..fgr. LENG% (FT) 730
MODE  -pAtanced

DB MAX — 3,5

DB MIN _5-23.-5' .



moure B - 14

FREQUENCY (MHZ) 364
J-ANT. LENGTH (FT) £
~IODE  BALANCED

03 MAX = 3.5
DEMIN —=23.5

B~15
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FISURE [B3-15 -
FREQUENCY [MHZ) 369G -
V-ANT. LENGTH {FT} 750 -
MODE UNBALANCED -
DBMAX . ~ 3.5 .

DBMIN —p22. &
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FIGURE R~ 16

FREQUENCY (MHZ} .369
V-ANT. LENGTH (FT} 750
MODE UNBAtANCED

DB MAX -3.5

DBMIN —23.5
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FIGURE B-17

FREQUENCY (MHZ) »4-$50
V-ANT. LENGTH (F7} 40
MODE BALaNceD

DB MAX —-2.1

DBMIN -22,7

B-18



"RIGURE R - | &

FREQUENCY [MHZ} 4570
V-ANT. LENGTH {FT} 740
MODE BALANCED

DB MAX - 2.1

DB MIN -22./



FIGURE 3B - | Q
FREQUENCY [MHZ) .4 50
V-ANT, LENGTH (FT} #50
MODE  BALANCED

DB MAX — 2.

DBMIN ~22.]

B-20



THETA

FIGURE (R — 20

FREQUENCY (MHZ) .44 v
. Y-ANT. LENGTH (FT}, vs0
MODE UNBALANCED :
DB MAX =~2.1 -

DB MIN —22_/
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_FGURE B - 2!

FREQUENCY {MHZ) .4 50
V-ANT. LENGTH {FT} 75
MODE. UNBALANCED,

- DB MAX ~ 2.1 .
DBMIN ~22.f1

* .
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FIGURE =2-22

. FREQUENCY [MHZ) .4 %0
V-ANT, LENGTH (FT} 2
MODE UNBALAMCED
DB MAX =2,/

DB MIN =22,/
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FGURE @m-23

FREQUENCY {MHZ} -5 40
V-ANT. LENGTH {Fr} 750
MODE BALANCED

DB MAX —2.8 .

DB MIN —-22.8
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IBURE R - 7 4
SREQUENCY {MHZ) .5°4-0

V-ANT. LENGTH {FT) 750

MODE  salANCED
BB MAX -2.8
PBMIN —22 =




FGURE B3~2.5

FREQUENCY {MHZ} , 5740
V-ANT. LENGTH [FT} ¥50
MODE BAIANCED )
DB MAX —2.8

PB MIN ~22.8

B—~26



FIGURE RB-26

FREQUENCY (MHZ} , 540
V—ANT. LENGTH (FT)‘ 750
MODE UNBALANCED .
BE MAX -2.8

DB MIN -22.8
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AGURE »-27

FREQUENCY (MHZ] . 540
V-ANT. LENGTH {FT) 50
MODE  UNBALANCED

DB MAX —2.8

DB MIN ~22.8
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FIGURE R2~28

FREQUENCY IMHZ) 540
Y-ANT, LENGTH [F1} 750
MODE UNBALANCEE

DB MAX - 2&8

DEMIN —-22.8



FIGURE B-29

FREQUENCY {MHz) <760
V-ANT. LENGTH [FT} 750
MODE BALANCED

DB MAX =— 2,8

DB MIN —22.2
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THETA,

FIGURE B~ 30

FREQUENCY (MHZ) - 100
! ANT. LENGTH [FT} £5¢
MODE SALMNCED

DB MAX — 2.8

DB MIN —22,8




FIGURE B - 3

FREQUENCY MMz »190
V-ANT. LENGTH (FT} 75° .
. MODE BALANCED

DB MAX —2.8

DB MIN ~22.8

B-32



FIGURE 13-3 2

FREQUENCY [MHz} »/00
V-ANT. LENGTH {FT} 750
MODE  unpalancep
DB MAX -2.8
DB MIN ~22.8
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FlsURE ]5 ~-33
FREDUINGY [ r7) .700

Yo uMT, LENE T ¢ 1 70
MODE UNZALsD s

» - e )
[ale] }“’:JZJ{ - a.‘t‘l

-

DIt -22.85
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FIGURE B-3 4

FREQUENCY (MHZ) 700
V-ANY. LENGTH FT) .,
MODE UNBALANCED

DB MAX  — 2.8
DBEMN —22.8

B-35
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THETA

FISURE R~ 3%

FREQUENCY {MHz) <702
V-ANT. LENGTH (FT} %0
MODE BALANCED

DE MAX ~—Co&

DB MIN ~20.5

WMQ
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HSURE B8B-36

FREQUENCY [MH7) 900
Y-ANT. LENGTH {FT} 7s0
MOCDE  BALANCED

DB MAX —0.5

DB MIN —20.§
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FSURE R -3 7

FREQUENCY {MHZy - 100
V-ANT. LENGTH [T} 75
MODE  pAlanced

DB MAX — 0.5

DB MIN —~20.5

B~-38
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peurE B3-3 2
FREQUENCY [(MHZ) .900

V-ANT. LENGTH {F1)
MODE UNBALANCED

DB MAX — Oo.F
DB MIN —20,5

730
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FIGURE S R -39

FREQUENCY {MHZ) .00
Y-ANT. {ENGTH {FT}  9sp
MODE UNBALANCED
DB MAX —o.8
DB MIN ~20.5



FIGURE TR - 4.0

FREQUENCY {MHz) 900
Y-ANT, LENGTH {FT} 739
MODE UNBALANMCED

DB MAX ©+ — 0.5

DB MIN ~20,5

B-41



FGURE  RB- 41

FREQUENCY {MHz) -T95
V-ANT. LENGTH (FT} 750

" MODE pALanced

DB MAX +0.3

DB MIN-—/9.7

B-42
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FIGURE R - 42

FREQUENCY MHz) 95

V-ANT. LENGTH (FT} 750
<MODE BALANCED

DB MAX: 4+ 0.3

DB MIN —19.7
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- FREQUENCY {MHZ) 995

JY-ANT. LENGTH (FT) 750
MODE  BALANCED

DB MAX 0.3

DB MIN ~—19.7

B—=44



FIGURE R - 44

' EREQUENCY (MMZ] .995.°
L V-ANT. LENGTH {FT}. 750

_ MODE UNBALANCED:

"D MAX + 0.3
GODBMIN 9.7

B-45 .,
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FIGURE 1R~ 44

"FREQUENCY (MHZ) .995
" V-ANT. LENGTH (FT) 759

MODE UNBALANCED .

DB MAX 40,3

DB MIN — 9.7
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.FIGURE RB-46

FREQUENCY [MHZ} .995
V-ANT. LENGTH {FT) 75
N‘IODE UNBALANCED

DE MAX + 0.3

DB MIN — jg,7
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FIGURE R-47

FREQUENCY (MHz) 1107 .

V-ANT. LENGTH [FT} %
MODE BALANCED

DB MAX +o0.5
DBEMIN —-19.5




THETA

FIGURE B~ 4

P FREQUENCY (MHZ) 1.107

- Y-ANT, LENGTH (FI} 750
MODE BALANCED

DB MAX 0.5
DB MIN —]9,85

B~49



FIGURE B -4

FREQUENCY (MMZ) [.107
Y-ANT. LENGTH (FT) 750
MODE BALANCED

DB MAX +o0,.5

DB MIN — 9.5

B-50
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FISURE 3-50

"FREQUENCY Mz} 1107
V-ANT, LENGTH (F1},. 750
MODE  UNBALANCED

DB MAX -+ 0.5

DBMIN —~149.5.

B-51



FIGURE B- 51

< FREQUENCY (MHzZ) 1.{07
V-ANT. LENGTH (FT}

" MODE  uUNpALANCED

DB MAX 4 0.5
.DBMIN —19.5



FIGURE B~- &2

FREQUENCY {MHZ) [.107
V-ANT. LENGTH {FT} 750
MODE UNBALANCED

DB MAX + 0.5
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FICURE B-53

FREQUENCY (MHZ) 1.31
V-ANT. LENGTH (FT} ¥50
MODE BALANCED

DB MAX + 0.7
DBMIN —j9.3

B-54




FIGURE R~ 54

FREQUENCY (MHz] 1,31
V-ANT. LENGTH (FT} 750
MODE « BALANCED

DB MAX 40,7

DB MiN —19.3



ISURE  RB- 54
FREQUENCY (MHZz) [.31
Y-ANT., LENGTH (7T} 750
MODE paLaNced

DB MAX + ©,7

DB MIN — /9.3

B-56
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" HGURE B -56

" FREQUENCY (MHZ) L3}
V-ANT. LENGTH {FT} 730
. MODE UNBALANCED e
DB MAX + 0.7 o
DB MIN _--')?,3
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FIGURE R-57

FREQUENCY (MHZ}f 1.3}
Y-ANT. LENGTH [F7} 750
MODE UNBALANCED

DB MAX + 0.7

DB MIN - [9.3
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FIGURE B -5 8

FREQUENCY (MHz} 1.3
V-ANT. LENGTH (FT) 750
MODE UNBALANCED

DB MAX <+ 0.7
DBMIN — 9.3
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FGURE [3-459

FREQUENCY (MHz} (.65
V-ANT. LENGTH [FT} ;50
MODE" BALANCED

DB MAX + 1.3
DBMIN ~ 8,7




;ﬁ"“}::E B - é O

: BQUENCY (MHZ) 1.65
v.AgT. LENGTH. {FT} 750
MODE BAiance

DB MAX +/.3

DB MIN —[g.7



- FIGURE B¢l

FREQUENCY [MHZ) LEF
V-ANT, LENGTH {FT} 750
MODE saLaNCED

DB MAX + 1,3

DB MIN — 8.7

B-62



FHEURE m-s2

FREQUENCY (MHZ) l<65
V-ANT. LENGTH {FT} 750
MODE UNBALANCED

DB MAX <+ /,3

DB MIN —~ (8,7



FIGURE R-63

FREQUENCY (MHZ) [65
V-ANT. LENGTH (FT] »s0
MODE UNBALANCED
DB MAX + 7.3
DB MIN — (8.7



PHE

FIGURE R—6 4

FREQUENCY (MHZ) .65
Y-ANT. LENGTH (FT} yso
MODE UNBALANCED

DB MAX + /.3
DBMIN — 8.7
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FIGURE R-65

FREQUENCY (MHzy 2.20
Y-ANT. LENGTH (FT} g%
MODE BALANCED

DB MAX + 3.3

DB MIN - Jg,7

[

B-66




ASURE B -66

. EQUENCY [MHZ) 2.20
/-ANT. LENGTH [FT} 50
WiODE  BALANCED

DB MAX + 3.3

PB MIN ~ 6.7



LGURE RB-67

£EQUENCY (MHZ} 2.2Q
V-ANT. LENGTH {FT) g50 °
MODE BALANCED .

DB MAX + 3.3

DB MIN —16,7

B-68
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FIGURE R-68

FREQUENCY (MHZz) 2.20
: V-ANT. LENGTH {FT] 40

- M_ODE UNBALANCED

DB MAX + 3.3

DB MIN - §8.7



Fieuaa RB-69.

FREQUENCY {MHzy 2,29
V-ANT, LENGTH () 750
MODE wnsAtANCED

DB MAX + 3.3

DB MIN — j6.7 -:



FIGURE W~ 70

FREQUENCY (MHz) 2.20
Y-ANT. LENGTH {FT) gsp
MODE UNBALANCED

DB MAX <+ 3,3
BBMIN —g.7



FIGURE 1RB-7/

FREQUENCY (MHzZ} 2.80
V-ANT. LENGTH (FT) ys0
MODE BALANCER

DB MAX + 2.8
DBMIN -j7,2
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CFIGURE B-T72

FREQUENCY {MHZ} 2.80
Y-ANT. LENGTH {FT} ys0
MODE BALANCER [
DB MAX 4+ 2.8
"DBMIN, —[7.2



Fiodke RB-T73

FREQUENCY (MHZ) 2,80
V-ANT. LENGTH (FT} %50 ~
MODE BALANCED

DB MAX + 2.8
DEMIN —jv,2
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FGURE R - 74

FREQUENCY (MHZ} 2.80
V-ANT. LENGTH (FT} 7s
MQDE ' UNBALANCED

DB MAX +2.8
CDBMIN —)7.2



FIGURE B-75

FREQUENCY (MHZ) 2.80
V-ANT. LENGTH (FT) 750
MODE UNBALANCED

DE MAX + 2.8
DB MIN —17.2

B-76
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FIGURE 13- 76

FREQUENCY [MHZ) 2.80
V-ANT. LENGTH (FT} vz
MODE UNBALANCED

DB MAX + 2.8
DBMIN ~7 2

B-77



FIGURE 13-77

FREQUENCY (MHZ} 3.93

V-ANT. LENGTM {FT} 730
MODE BALANCED

DB MAX -+ (.7
BB MIN ~ 8.3

B-78



FIGURE B.- 78

FREQUENCY (MHZ} 3.93
Y-ANT. LENGTH {FT) 750
MODE BALANCED

BB MAX -+ /.7

DBMIN — 3,3
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FIGURE ®- 79

FREQUENCY (MHZ) 3.93
V-ANT. LENGTH (FT) %@
MODE BALANCED

DB MAX -+ /.7

DB MIN — (8.3
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Fieure £ - 80

FREQUENCY {MHZz} 3.93
V-ANT. LENGTH {FI} ys0
MODE unsatancer

DB MAX <4 |7

DB MIN — 8.3



FIGURE B~ .
FREQUENCY {MHn 3.93
V-ANT. LENGTH {Fi} g0
MODE  unpAtaNcED

DB MAX - }.7
DEMIN —yg 3

B-382



FIGURE R - &2 24
FREQUENCY {Mu7) 3.93
V-ANT. LENGTH [FT} s,
MODE UnaslancEp

DB MaX 1,7

DB MIN ~ 18 3



FIGURE =-83

FREQUENCY (MHz) 470
V-ANT. LENGTH {FT} ysp
MODE AALANCED

DB MAX +2.9

DB MIN — 7/
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AGURE B~ 84
FREQUENCY (MHz) 470

V-ANT. LENGTH [F1} 252

MODE BALANCER
D3 MAX -+ 2.9
DB MIN — | 7.4

BE-25
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FIGL;RE B-85

FREQUENCY {MHZ) 4;;70
Y-ANT. LENGTH {FT) 458
MODE BALANCED

DS MAX - 2.9

DB MIN — {7 f
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reoRE B- 86

FREQUENCY (MMzn 4,70
Y-ANT. LENGTH FT} g0,
MODE UNBALANCED
58 MAX . +2.,9
DRMIN -y 7,9



HeURE R-87

FREQUENCY {vHZ) 4.70
LANT. LENGTH (F

;‘:AO[;E TNt S
DB MAX 4+ 2.9

DB MIN — [ 7,/

B~88
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pelre. B- £86

FREQUENCY {MHQ 4,70
V.ANT. LENGTH 1} v
MODE UNBSALANCED
DB MAX + 2.9
DB MIN — #7.1




FISURE B - 59
FREQUENCY (MHZ} 6.55
Y-ANI. LENGTH [FT} 50
MODE satancep

DB MAX + 3.3

DB MIN @ ~J6,7
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FGURE - 90

FREQUENCY {MHZ), 6.55
Y-ANT. LENGTH [FT} 750
MODE BALANCED

BB MAX + 3.3
DBMIN ~i{6.7
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FREQUENCY Mz} 6.55
-ANT, LENGTH (FT) 759
MODE SALANCED

DB MAY + 2.3

DB MIN —i16,7

B-92



RGURE WB-9 2

FREQUENCY (MHZY 6.55
V-ANT. LENGTH {FF} 750
MODE UMBALANCED .

DB MAX + 3.3

DB MIN — 16:7

B-23



FSURE R —93

FREQUENCY (MHZ} 6.55
V.ANT. LENGTH {FT} 750
MODE UNBALANCED
Db MAX + 3.3
DB MIN =~ 1607
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HeURE B- 9 4

FREQUENCY {MHE) £.55
VoANT, LENGTH [FTy 750
MODE UNBALANCED

DE MAX 4+ 3.3
DEMIN —1 6.7



FIGURE B- 9%

FREQUENCY (MHz) 9.18
V-ANT. LENGTH {FT} 750
MODE BALANCED

DB MAX + .9

DB MIN —1&e!
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FISURE B - 96

FREQUENCY (MHZ) 9.18
Y-ANT. LENGTH (FT} 50
MODE BALANCED

DB MAX + 4.9

DB MIN — 5.4




FISURE ®-97

FREQUENCY (MHZ) 9.18
Y-ANT, LENGTH [FT} 750
MODE BALANCED

DB MAX + 4.9

DB MIN — 15, !

B-98



HeuRE B- 9 8

. FREQUENCY (MHZ} 9.18
V-ANT. LENGTH {FT} ¥50
MODE UNBALANCED
DB MAX + 4.9
DBMIN -~1i5.1

B-99



FIGURE B~99

FREQUENCY (MHZ} 1./8
V-ANTL LENGTH [FT} 44
MODE  UNBALANCED

DI MaX + 4.9

BB MIN @~ 5.4

B~100



FIGURE 1B~ 100

FREQUENCY {MH q./8
V-ANT, LENGTH (FT} 750
MODE UNBALANCED

DB MAX + 4.9
DBMIN — (5.1

B~101

PHI®

PHi




THETA

FIGURE B~ [0 |

FREQUENCY {MH?}_ L2022
V-ANT. LENGTH | } 450
MODE sALANCED

DB MAX —~ 18,7

DB MIN -~ 35,7

B-102




THETA

.'FIGURE B-102

FREQUENCY {MHZ} 202
V-ANT. LENGTH (FT)
- MODE BALANCED

DB MAX - 8.7

DB MIN -38.,7

450




Heure B-103
FXEQUENCY (MHZ]U 202

V-ANT. LENGTH (F
MODE BALANCED

DB MAX — 18.7
DB MIN ~38.7

454
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AGURE B~ | 04

FREQUENCY (MHZ} 202
V-ANT. LENGTH {FT} . -
MODE UNBALANCED
DB MAX —-18.7
DE MIN — 28,7

B~105
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“FeURE B~ (05

. FREQUENCY (MHZ) . 311

. Y-ANT. LENGTH (FTj 450
MODE sarancep )
‘DEMAY —13: 8

" DB MIN -33. 8 .

B-106
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rewre B-106

FREQUENCY {MHZ) L3
. V-ANT. LENGTH (FT] 450
* MODE DBALANCED

DB MAX — 13:8
DBMIN —33.8

B~107



"FIGURE B ~107

FLEQUENCY (MHZ) , 3117
VAT, LENGTH (FT} 4500

- iORE sAtaMcep

DB MAX —~13. 8
DBEMIN —=z3.8

B-108
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FicUre B~108

FREQUENCY {MHZ) .31
V-ANT. LENGTH (FT) 5y
MODE UNOALANCED

U3 MAX —- 13:. 8
B3N —-z2.2

B-109
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reure B—109

FREQUENCY MHZ) .31}
V-ANT. LENGTH (FT) gq
MODE  UNBALANCED
PBMAXY —13.9

B~110
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FIGURE B-Jlo

FREQUENCY (an% » 369
Y-ANT. LENGTH (FT} 450
MODE BALANCED

DB MAX = 11,3

DB MIN —-31.3

B-111



FIGURE B— 1|}

FREQUENCY [(MHZ} .3 469
Y-ANT. LENGTH [FT} 50
MODE BALANCED

BB MAX —11.3

DB MIN ~3,.3

. B-112



FeurRe B-f12

FREQUENCY (MHZ} .369
“V-ANT. LENGTH [FT} 450
MODE BALANCEDR

DB MAX — 1.3

DB MIN ~31.3

"B-113



reure B~-113

FREQUENCY (MHZ) .367
V.ANT. LENGTH (FT}-*
MODE UNSALANCED ™ ’

DB MAX — 11,3

DB MIN - 31,3

B-114
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peure B- 114

FREQUENCY (M7} .369
V-ANT, LENGTH FT}  ax0
MODE UNBALANGED

DB MA — 11,3

DB MIN _— 3.3

B-115
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FIGURE B~ 115
FREQUENCY (MHZz) -F+5©
V-ANT. LENGTH (FT} . <%0
MODE  satANCED

DB MAYX ~ 78
DIMIN —-278

R-114
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FIGURE p-lie

FREQUENCY {MHZ) 450
V-ANT., LENGTH [FT} 450
MODE pALANCED

DE MAX — 7.8

DB MIN — 27,8

R=-117




reure B-[17

FREQUENCY (MHZ) <80
Y-ANT. LENGTH Fry 450
MODE palANCED

DEMAX — 8

DE MIN —27.%

B-118
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seurt D — 118

FREQUENCY {MiHEy . 450
V-ANT. LENGTH T} 44y
MODE UNBALANCED

DB MAY — 7.5
DBMIN —-27. 8

B-119
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, 50
FREQUENGY faM3) -4
V-ANT. LENGTH g)f; 50
MODE  UNRALANCED

DEMAX — 7 8

DEMIN —-27. 82

B-120



Feure D120

FREQUENCY MiHZ} & 0
V-ANT. LENGTH {F1}]  *°
MODE BALANGED

P DB MAX — 4.3

B-121



FIGURE B -2

FREQUENCY {MHZ) .54 0
V-ANT. LENGTH [FT

MODE BALANCED - 450

DB MAX —. 4.3

DB MIN —24,3

B-122



meuRe B-122

FREQUENCY iMHZ) 540
V-ANT. LENGYTH [FT) 450 .
MODE. BALANCED

DB MAX — 4.3

DB MIN @~ 7243

Pe]122



-
yA
_
2 T g
P

FIGURE' p- 123

L EQUENCY (MHZ} .5 +40
V-ANT, LENGTH [FT) 450
MODE UNBALANCED

DB MaAX — 4.3
DEMIN —~724.3

TS .. T A



t

PHE

[

pourz B~ 124

FREQUENCY (MHZ} -, 540
V-ANT. LENGTH (FT)

MODE UNBALANCE 450
DB MAY — 4.3
DEMIN —24.3

B-125



M

‘HETA

Flsure B- 25

FREQUENCY MMz} 720

V-ANT. LENGTH FT} 450

MODE  BALANCED

DB MAX — 1.5
LBBMIN 265

B-126



FisurRe B-/26

FREQUENCY (MHZ} .7o0
V-ANT. LENGTH £} 40
MODE sAranceD

DB MAX — 1.5

DB MIN — 21,5

B-127



ReURE B~ (27

FREQUENCY (MHZ} .700 .
V-ANT. LENGTH [FT] 40
MODE BALANGED

" BB MAX —~ 1.5

4

Be190



:FIC:vURE B-128

FREQUENCY [MHZ} 700
‘V-ANT. LENGTH FI} 43
MODE umnaLANCED

DB MAX — 1.&

DE MIN —2.i.5

B-129



- PHI

reurs  B—-{29

FREQUENCY MHZ] 720
V-ANT. LENGTH [FT} a5
MODE UNBALANCED

DB MAX — 1.5

DS MIN , — 21,5

.

B-130



reuvre B.— {30

FREQUENCY {MHZ} , 900
V.ANT. LENGTH (1)  4s0
MODE BALANCED

DB MAX - 1.4

DB MIN — 2j.1

B-131 |



aeure B- |31

FREQUENCY (MHZ{_ .00
V-ANT. LENGTH I} 40
MODE 8ALANCED

DB MAX - 141
DB MIN - 21,1

B-132




rAsurs B- 32 .

FREQUENCY (MHZ} . 900
V-ANT. LENGTH {FI} 450

MODE 3atANGED .

DB MAX — i1

DB MIN @~ 27,1

B~133



THETA
g

peurRe B- 133

FREQUENCY (MHZ) . 900
V-ANT. LENGTH [FT)
MODE UNBALANCL,

DB MAX, — .1

DB MIN  —21.¢

B-134



— THETA

FIGURE B -?‘ j- 34

FREQUENCY {MHZ} . 900
Y-ANT. LENGTH {F13 &o
MODE -UNBALANCED

DB MIN —21i.1

R—~171725



PHi

F!G;;'RE p-135

FREQUENCY {MHZ] «Fo0
- V-ANT. LENGTH T} oo
MODE uNasraNceD

DB MAY — 1.4

DB WHEY  — 2.4

B-136



FieURe B - |36

FREQUENCY (MHZ} .995
- Y-ANT. LENGTH [FT) 450
MODE satancep

DB MAX —o. 8

DB MIN =20, 8

B~137



Py

THETA

FGURE - 137

FREQUENCY (MHZ} . 995

V-ANT. LENGTH FT1 ax
MODE BALANCED

DB MAX bt =pv.8

DB MIN —2o. 8

B-138



Rmeure B-136

FREQUENCY {MHZ} .975
V-ANT. LENGTH (FT)  ss0
MODE pALANCED

DE MAX — ©.8
DBMIN —-2o0.8

B-139



THETA

reurRe B — 139

FREQUENCY {MHZ) . 9795
V-ANT. LENGTH {F7}. 40
MODE UNBALANCED - .

DB MAX — o.8

DB MIN —20. 8

B-140




THETA

reure P - |40

FREQUENCY (MHZ} .99¢
V-ANT, LENGTH {FT} a5
MODE LNBALANCED

DB MAX — o.g&

DB MIN - 2. B

B-141



PHE

peure B~ 4]

FREQUENCY {Midz) « 79%
V-ANT. LENGTH (Ff} 40
MODE uNsALANCED

’ aB MA}': - o.5

DB MIN —20.8

B-142



reurRe B 142

FREQUENCY {MHZ) |, te7
.. Y-ANT, LENGTH (FT) 45 .
JOMODE  BALANCED

DB MAX - 0.3
" DEMIN —-20.3



THETA

Pur

reURE B - [4-3

FREQUENCY (MHZ} 1,107
V-ANT. LENGTH (FT) 4,
MODE BALAMCED

DBMIN "“— 22,3

BR-144



rouRe . B - 144

FREQUENCY [MH 1,107
V-ANT. LENGTH {?Tj 450
MODE BALANCED '
DB MAX — ©.3
DEMIN —2Zo0.3

. W g



THETA

reuRE B- 145

FREQUENCY {MHZ} J.107
V-ANT. LENGTH {F1}] 4%
MODE UNBALANCED -
DEMAX — o.3

B-146



scuRE B - |46

FREQUENCY (MHZ} 1,07 -
V-ANT. LENGTH (FT} 450
MODE uynsatANcED
PBMAY - o©.3
DEMIN —~2o0.3

E-147



e PRH|

aswe B - 147

FREQUENCY IMHZ .1,107
V-ANT. LENGTH (FT} 450
BMODE  UNBALANCED

DBEMIN —20.3

B-148



FIGURE B -[48

FREQUENCY (MHZ} ), 31
V-ANT. LENGTH (FT} 4
MODE BsALANCED

DB MAYX <+ o.v7

DB MIN -19.3"

B-149



THETA

PHF

FIGURE b-149

FREQUENCY [MHZ) 1, 31
V-ANT. LENGTH [FT) 45
" MODE BALANCED

DB MAX + ©,7
DEMIN 7~ 19,3

B-150



FIGURE B -1 50

FREQUENCY (MHZ} 1.3
Y-ANT. LENGTH FI} 450,
MODE BALANCED

DBMAX + ©.7

DB MinN - {19, 32

B-151



THETA

peurRe B- 151

FREQUENCY {MHZ} 1,31
Y-ANT. LENBTH (FT) 450
MODE UNBALANCED

DBMAaX + o.,7
PDEBMIN ~19.3

‘B-152



TRETA

peuRe B-152

FREQUENCY {MHZ} 4, ¥
V-ANT, LENGTH {FT} <50
MODE uNBALANCED

DB MAX + o©.7

DB _MIN - 193

E~153



PHI

Feure B- 153

FREQUENCY (MMZ) 1.3
V-ANT. LENGTH FI) 450
MODE UNBALANCE

DB MAX + o©.7

DB MIN @ — ¢ ‘{, 2

B-154



THETA

Feure P- 54

FREQUENCY (MHZ) -1, 65
V-ANT. LENGTH (FT} 450
MODE BALANCED

DB MAX + L.
DB'MIN  —~ 18-

B-155




THETA

AeurRe B- |55

FREQUENCY (MHZ) .44
V-ANT. LENGTH £ w0
MODE BAtANCED

DB MAX + 1.1

DEMIN ~j8.9

B-156




Feure B-~156

FREQUENCY MM e

" V-ANT. LENG%H {?i‘} 4506.5-
MODE BALANCED

DB MAX + 1.}

DBMIN —1I8.9

B-157



reURE B-157

FREQUENCY {MHZ)
YV-ANT. LENGTH {FT)
MODE unBALANCED
DB MAX + 1.1
DBMIN —~18.9

B-158

L e65
450



THETA

EsURE B~ 158

FREQUENCY (MHZ} .64
V-ANT. LENGTH {FT)
MQDE  uNeALANCED

DB MAX™ + 1.1

DB MIN ~18.9

B-159



meure B~ 159

FREQUENCY {MHZ) 1, ¢ 5
V-ANT. LENGTH (FT} 439
MODE UNBALANCED |

DB MAX + el

DB MIN —19.9

B-160



FcURE B-160

FREQUENCY (MH ,
V-ANT. LENGTH (FZ}T} 2455 e
MODE BALANCED

D3 MAX = 2.0

DBMIN —-18.0

B-161




asure B-[6]

FLEQUENCY (MHZ) 2,20
-ANT. LENGTH (FT) 45
MODE BALANCED

DB MAX +~ 2.0

DBMIN —~1 8.0

B-162



FIGURE B -162

{REQUENCY (MHZ) 2,20

 V-ANT, LENGTH 1) 4
MODE. BALANCED Fil 40,

DB MAX. + 2.0

DR M —1 2.0

B-163



FGURE B~-/63

FREQUENCY (MHZ] 2 .2 0
Y-ANTEENGTH 1) 4
MODE UNBALANCED

DB MAX + 2.0
DEMIN —18&.0

B-164



" FIGURE B - |64

FREQUENCY {M
- V-ANT., LENGTH F1}
MODE UNBALANCED
DB MAX + 2.0

B-165

£.20



mevse B-165

EP;EQ)LENCY MHZ} 2.20
VoANT, LENGTH F 45
RECHE UnBAtaNcED

BBMIN —19,0

BE-166



HeURE B~ [66

« FREQUENCY (MHZ] 2,80
V-ANT, LENGTH FT} 45y -

" *MODE BAtaNcED

T DBMAX + 0:9

DB MING — g,

B-167



THETA

reurRe B-167

FREQUENCY [MHZ) 2.80
Y-ANT. LENGTH (FT} 450
MODE BsALANCED

DB MAX + o.9 -
DBMIN —~19,1"

B-168




FicURe B—-168

FREQUENCY (MHZ} 2., go
Y-ANT. LENGTH F1} 45
MODE  BatANCED
BB MAX + o <
DB MIN — Qi



THETA,

reuRe B- /69

FREQUENCY (MHZ} 2.80 -
Y-ANT, LENGTH {FT} 450
MODE uneatanced

DB MAX + ©.9

DBMIN ~ 19,1



THETA

f'%I-\SURE B-170

(++EQUENCY (MHZ) 2.80

CANT. LENGTH (FT}) 45
MODE UNBALANCED

DBMAX + ©0.%
DBEMIN - 19. !

B-171



Puy

fewe B |7

FREQUENCY (MHz;r 2.80
“V-ANT. LENGTH {FT) .~
;. MODE UNBALANcED

DB MAX + o0.9

DB MIN =19,

‘B~172 - .



THETA

FlcurRe B - |72

FREQUENCY (MHZ) 3.93
V-ANT. LENGTH (FT] ,
MODE. sALANcED ]

DB MAX 4 2.9
PBEMIN =,y

“B-173 .




FeuRe B~ {73

FREQUENCY {MHZ) 3.93
Y-ANT. LENGTH {FT} 450
MODE BALANCED

DB MAX + 2.9

DB MIN .:T‘_,__f r{E

B-174



FGurRe B - |74
FREQUENCY (MHZ) 3.9 3
V-ANT. LENGTH (FT)
MODE BALANCED

DB MAX + 2.9

DB MIN —17.14.

P = P B B o)



reurRe B-175

FREQUENCY (MHZ} 3.9 3
Y-ANT. LENGTH [FT) 450
MODE UNBALANCED

DB MAX + 2.9

DEBEMIN = i<

B~-176



reuRe B- |76

FREQUENCY {MHA) 3,93
V-ANT, LENGTH {F1} 450
MODE uNBALAMCED -
DBMAX + 2.9

DB MIN - 7.1

EL T N ]



PHI

gouwe B-177

FREQUENCY (MHZ) 3,9 3
Y-ANT. LENGTH {F§ 45
MODE UNBALANCE!

DB MAX + 2.9

DB MIN = 17/1

B~178



FIGURE B-_- 178

FREQUENCY (MHZ) 4-.70
V.ANT, LENGTH {FT) s
MQDE BALANCED

DB MAX-T'“I’ l ] é
DBMIN — 15,4

" B-=179



' flGuRE B-179

FREQUENCY (MHZ) «,70
V-ANT. LENGTH (FT} 450

. MODE BAMNCED :
DB MAX + Ie6

" DB MIN  —18.4-

B-180



HSURE. B-180

FREQUENCY (MHZ} <.70
V-ANT. LENGTH {F1) 450
MODE patANCED

BB MAX + 1.6

DB MIN — 8.4

R=10"17



peure - 181

FREQUENCY (MHZ} 4,70
V-ANT, LENGTH (FT} o'
MODE UMNBALANCEL -
DB MAX + 1,867
DBMIN ~18,4-

B-182



THETA

FsuRe B~-[82

FREQUENCY (MHZ) .70
V-ANT. LENGTH (FTj 450
MODE uNBAtANCED )
BB MAX + 16
DB MIN  —lg. 4

B-183



THETA

PHF

FsurRe B -1823

FREQUENCY {MHZ} 4, 70
Y-ANT, LENGTH (FT} 450
MODE UNBALANCED

DB MAX + I &

DB MIN -18.%

B-184



reurRe B- 184

FREQUENCY {MHZ} ¢, 55
V-ANT. LENGTH {FT) 45
MODE BAIANCED

DB MAX + 3.3

DB MIN ~16.7

B-185



Fisure B-|85

FREQUENCY (MHZ} &6.5¢
V-ANT, LENGTH 13}

MODE BAIANCED 450
DEMAY + 3.3

T4

B-186



THETA

pcure B- 186

EREQUENCY (MHZ} 6.55
Y-ANT. LENGTH (FR) 450
M@Q& BALANCER

b5 MAY + 33

DB MIN —16.7

B-187



THETA

FIGURE | B—187

FREQUENCY (MHZ] 6,55
V-ANT. LENGTH (1) o
MODE UN2ALANCED

DB MAX + 3,3
DBMIN —~tg.—

B-188



Feuke [5 - 188

FREQUENCY IMHZ)  ¢.55
V.ANT. LENGTH (FT}
MODE UNBALANCED

b b AN
MN -1

B-189



PHI

PHY

reure B—189

FREQUENCY [MHZ) 6.55
V-ANT. LENGTH [FT) <sa
MODE UYNmALANCED

DB MAX v + 3.3

D8 MIN —-16.7

B-190


http:UNBALAJ.NC

THETA

reure P-190

FREQUENCY [MHZ} 9.1&
V-ANT. LENGTH {FT} <o
MODE aALANCED

DB MAX + 4.9

DB MIN  — 151

B-191




THETA

reure B - 191

FREQUENCY {MHZ) 9.1
V-ANT. LENGTH (FT} 450
MODE BALANCED

DB MAX + 4.9

DB MiN —- {1 &1



THETA

lGH

psue P-192

FRECSURNCY vk 948
PsblE, LENGTH [T}
BEDOE BALANCED

OB A + .9
D\a‘ kﬁz\: —-—1 5!

450

B~1923



meure B-193

FREQUENCY (MHZ] 9.18B
V-ANT. LENGTH Fi} “aso
MODE  UNIALANGEL

DB MAX + 4.9

DB MIN  ~ 14,



meuss B-194

CREQUENCY AW 9.75
VAT, LENGTH [F]
EAQDE UNBAIANCED 3
BB MAY + 4.9
DE MIN  —e&, |

450

B-195



/ THETA

ﬁ

Th—

acure B-195

FREQUENCY (MHZ) 4. !8
" V-ANT. LENGTH {f e‘g
MODE UNBALANCED

DB MAY + 4.9

OB 2 — 1 5,

B-196



APPENDIX C

CURRENT DISTRIBUYIONS FOR
DIPOLE ALCNE ON SATELLITE

See Appendix A for discussion

NOTE: Wires 1 through 6 represent the dipole, and wire 7

the spacecraft capacitance.



TCI.2236 NASA SATELLITE ANT. ALONE

NUMBER OF WIRES

T ANTENNA/SCATTERING PFOGRAM WIRA

BUBEBBLHDL

7

THE X~Z PLANE 15 A MAGNETIC PLANE

06/20/70
WIRE NO X1 Y1
1 GAP 1 =0.0000 ~0.0000
2 ~0.0000  ~0.0000
3 . =0.0000  =0.0000
& GAP 2 ~0.0000  ~0.0000
5 ~0.0000  ~0.0000
; 6 . . =0.0000 .. ~0.0000
7 GAP 3 -0.,0000 =0,0000

MAXIMUM

WIRE COORDINATES IN FEET

WIRE CONDUCTIVITY INFINITE

71 RAD1 X2
TL0.0000  .250000 =0.0000
5.0000 .250000 “0.0000
15.0000 2250000 . .. . . .=0.0000
“0.0000  .250000 -0.0000
-5,0000  .250000 -0.0000
“15,0000.. +250000 . . =0.0000
-0.0000  .830000 ~0.0000
) " FREQUENCY = 202000 KC

- e b s P S B b B e T e e 0 e g e i P

NO GROUND PRESENT

EXCITATION MODE 1}

INTERPOLATION SCHEMF 1

.- AND WIRE RADIT .IN INCHES_. _ . .

RECATIVE ASYMHETRY IN THE ANTENNA ADMITTANCE MATRIX IS o0 PER CENT

y2 72 RADZ  INTERVALS .
~0.0000  S.0000  .250000 ot
~0.0000 15,0000 .250000 .
~0.0000 61,5000 .. .250000 .3 .
-0,0000 =5.0000  .250000 1
~0.0000 ~15,0000 .250000 1
“000000.. ~6325000 . o250000 .. o oo o 3o

3.4500  ~0,0000 830000 1
CENT FOR GAPS 2 AND 1 7 77

T CoTTTT Tt T GAp SOURCES T TTTTom T
ear T e T R oMM MICRO  BICO - T
VOLT  DEGREES HENRY FARAD
1 10000000  =0.00  =0o0000 =0.0000 INFINITY SERIES
2 1000,0000 180.0 ~0,0000 «0.0000 INFINITY SERIES'

1



06720770

~NET NO . _ .

— e KX B AMPLXYTUDE _ . . ____. PHA
WIRE INT WAVE=- WAVE - WAVE =~ AMP AMP AMP DEG D
HO KO LENGTHS LENGTHS . LENGTHS . o ol .t o o i o oe o e —

06.0000 0.0000 -+ 0000 GAP 1 - GAP 1

1 1 G.0000 0.0000 <0056 | 2.6893, | 2.5571 _2.4426 88,.7__..88

2 2 0.0000 0.0000 20224 2.,4607 22672 2.,0736 88,6 BA

3 3 ¢.0000 0.0000 0509 2.0803 1.7755 14856 88.4 8/

3 4 0.0000 0.0000 + 0855 o 1.4601 1.1243 |, 07722 R8.2 . 8B

3 S 0.0000 0.0000 1201 7842 1079 «00G0 -88.0 87
¢.0000 0.0000 0000 GARP 2 GAP 2

4 6 0.,0000 _ 0.0000 _ _~.0056_  _ 2.6893 | 2.,5571  2:4426___ ~91.3 _~91

5 7 L0.0000 0.0000 -. 0224 Z2,4607 2.2672 2,0736 ~91.4 ~91

6 8 0.0000 0.0000 ~.050% 2.0803 1,7755 1.4556 =91l.6 ~91

6 9 .. 0.0000 .0,0000 | ~.0855 1.4601 | 1.1243 7722 . =91.8 . ~91

& 10 0.0000 0.0000 ~+1201 7842 4079 20000 ~92.0 =92
0.0000 -.0000 0.0000 GAP 3 GAP 3

e 711 0.0000, . L0039 .__0.0000__ . «0000 ___ .0000 _ _ _.0000 __ 177.4 178

. - .- e e e e i et i me e .= JJMPEDANCE. DATA _ . L L ..

GAP INPUT INPUT . INPUT INPUT . LOAD . . LOAD _ . .,
- KO RESIST. REACT. CONDUCT . SUSCEPT. RESIST. REACT. RES
OHHS OHMS MHOS MHOS OHMS DHMS
1 B.358 ~371.756 «000060 002689 0.000 ¢.000 8
2 8.358 -371.756 »000060 + 002689 0.000 0.000 8

.. _ NONRADIATING NETUORKS CONNECTING THE GAPS

NETTYPE . _ . GAP CONNECTIONS _ . .PARAMI . __PARAM2 _  PARAN3
1MP - 0 #000000.0000 ~0.0000 “0.0000
IMP . . . 2=, 0 ... . 0000000000 - n=0.0000

, ~0.0000

.- COORDINATES _...._._ . ..

r

- e CURRENT DISTRIBUTICN

_PARAMS

~0.0000
-0.0000

.. NORMAL ELECTRIC . . . ., .. ...

FIELD # RADIUS

]
EG DEG VOLTS DEG
‘ 24].007 00
o6 _BB.6_ _210.R83 =1 | ...
5 88.4 165.528 =5
+3 8802 172.538 »1.0
W1 8B,0. 189,967  _~l.6_ } o
«9 =F4.9 216.569 ~2.0
241,007 ~180.0
o4 =9lo4 | 210,883 _ 1V9.9 _ _ __ ...
«5 =91l.6 165,528 179.5
oT “9158 1720538 1?900
o9 =92.0 189,967 178.4 . .. .. . . ..
ol 85.1 216.569 178.0
-N00 84,8
oB_ ~T8.0__ _ <000, BTad__ .
GAP .. . . GAP_  ___ GAP VOLTAGE . -
IST. REACT.
OHMS OHMS VOLT DEGREES
u358 "3710?56 10000000 0-0
+358 ~37T1,756 1000.000 +-180.0

PAGE 2
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06720770

e

[=]
%)
&L
-
0
[=]
)

<

0.0000 0,0000 -.0855 w0675 «0512 90,0

.. eee v er e e mee . INPUT POWER = e e 1200BIB WATTS ot e i e e e e e e e
) RADIATED POVWER = 120,895 YWATTS
WIRE LOSS = 2000 WATTS
e e e e . .. NETWORK LOSS = .. . < <00 WATTS  __. .i. . . - e o
RADIATION EFFICIENCY = 100.00 PER CENT
EXCITATION MODE 2
ToT T T T mrm T e e el sources T - e
C TTTTTTTTT Gae ”TfEm%'"““EMﬁ' TomM ©  MICRO  e1cCO T TmTmmoommmmmmem s T
YOLT  DEGREES HENRY FARAD
T ) '"‘"—""w"ulrioobfoood'“ﬂ"lalﬁo'“'loloeoou"-ooooooudiﬁFrﬂzTY"'"h'—fffgtR?Es-f—' T':ﬁ"_"”_“h_-—*_'“_'"'" c
.o 2 1000.0000 ~0.00 =0.0000 -0.0000 INFINITY SERIES
f ' . 1 ot 1] 13
U T T T T aionkd uneeep T T T T T TR s m T e T e
'. ’ ' L | ' U v
= * = hadind - o= - * - - B RMAAR Smim e Sssemn s Semem mmese A o=s ——— b bt "““"' ‘,“‘“ - % ‘—‘"—“‘". "_"' = ‘," “"]“‘"_‘ T Ap TRTn TSR RMat— om TTESS oM - b ok am - - -
- COORDINATES ' ) CURRENT DISTRIBUTION' ' "' " NORMAL ELECTRIC
. L el . o C Sl __2_.__"“-;h,FIELQ_* RADYUS | N TS
% Y z AMPLITUDE . PHASE
WIRE INT  WAVE=  WAVE~  WAVE~  AMP AMP  AMP DEG  DEG  DEG  voLrs oee 7T o
NO NO LENGTHS  LENGTHS  LENGTHS .
: 0.0000  0.0000  ~.0000  GAP 1 TN T T  eae 1T T T T Mieraais T L0 T ’ o
I | 0.0000 0.0000 .0056 L2090 21498 21142 90,0 90,0 90,0 81.062 .0
22 0.0000 0.0000 .. L0224 .. Y364 _. 23140 _ . L0975 .. 90.0 . 90.0. 90.0.. _16.653. 0. _.. ..... .-
3 3 0.0000 0.0000 L0509 .1017 .083% 20666 90,0 90,0 90,0 9,699 .0
3 4 0.,0000 0.0000 »  .0B855 L0675 . 0512 L0347 90,0  90.0  90.0 9.060 | .0, -
3 s 0.0000 : 0.0000 “1201 . . L0354 20183 1.7 00000 '1190.0 . 90,0 T90.2., " "8.75 -0
0.0000 0.0000 * L0000 GAP P , GAP 2 121.415 D
4 4 0,0000 0.0000 -.0056 L2090 . 1498 JA42 7 90.0 90,0 90,0 B1.062 .0
5 7 0.0000 . 0,0000 . =.0224 21364 L. w1140 L L0975 .. 90.0 | 90,0 _ 90,0 ., 16.A53 ., o0 . el -
& B 0.0000 © 1 0.0000 ~,0509 -1 1017 0835 ' "' 0666 "-"90.0 90,0 7" 90,07 9,699 ! L0
]
0

0.00060 -.0000 0.0000 GAP 3 GARP 3
7T 11 0.0000 L0039 6.0000 .2090 21039 0000 -50.0 =~90.0

90,0 ''9.,060

0.0000 0.0000 ~+1201 . « 0354 .0183 0000 S0.0 90,0 «90.2 9.775

261.961

90,0 258,857

3



PAGE 4

e OO N £ o -1 3 o o O O

INPUT | INPUT INPUT. . INPUT____ _

. LOAD .

LOAD,

GAP

. GAP_VOLTAGE

"7 no T REsisT. REACT.  CONDUCT«  SUSCEPT. RESIST. REACT . RESIST. REACT »
OHHS DHMS MHOS MHOS OHMS OHMS OHMS OMMS VOLT DEGREES
TS L051  =4784,200 .000000 000209 0,000 7 0,000 T 040 =4784,200  1000.000  To,o T T
2 L05)  «4784,290 L000000 .000209 0.000 0.000 L040  =~4784,290 1000,000 0.0
INPUT POWER = £004 YATTS
B o e _.RADIATED POWER = . _ - 4003 WATTS. __ i o o o
WIRE LOSS = - .000 WATTS
. NETWORK LOSS = - <001 WATTS
e RADIATION EFFICIENCY =_ 78,27 PER CENT o o
. e . FREQUENCY.= .. 2.BO0Q_MC_ _ __ e
0 '\ T L e W YR S A Y M A gl A S W el e R Sk B
1 i
’b - - - - - e ——— .~ T o= 1w - —rEwrr T - ——— e, aim ammmimme Gme o= s semm ms e A A —— . JE— - - . - - - —

NG ‘GROUND

veem .. MAXTHUM RELATIVE ASYMMETRY_IN, THE. ANTENNA ADMITTANCE

- - - b = T S san oA M s —ke o mametn oo - EXCITATIOPZI MO‘DE " 1" ST srEArtmeus sumrx ose erasmaEares L A e — T TR sl Sl SR e SR Sn b bmamem f ey s -

e e e e e UGAP SOURCES . ;' I S
. e e e e GAP o EME o EMF_ ... OHM. _._ MICRO.. .. PICO..__ e e

- VOLT ~ DEGREES HENRY FARAD
e e .o 1100040000, . 0,00  =0.0000 . . =0.0000 INFINITY . __ _ __ SCRIES .. . e . :
2 1000,0000 180,00 ~0.0000  ~0.0000 INFINITY SERIES
" COORDINATES T CURRENT DISTRIBUTION "NORMAM. ELECTRIC .7 77777~
' FIELD # RADIUS

MATRIX IS

PRESENT

«0_PER_CENT FOR_GAPS___ 2 AND___ 1



http:ASYMMETRYL.IN

06/20/70
X Ty oz AMPLITUDE PHASE
WIRE INT WAVE~ .. WAVE-~ . . WAVE- .o AMP . AP AMP . . DEG .NEG
NO  NO LENGTHS  LENGTHS  LENGTHS
0.0000 0.0000 -40000 GAP 1 ) ) GAP . 1
1) 0.0000 0.0000 L0071 4.6065  4.4361 41,2834 86.0 85,9
-4 Z 0.0000 60,0000 L0284 463065 i ,0322 3.,7396 85,8 85.0
13 0.0000 8.6000 L0647 . 3.T74B4  3.2556  2.7067 85,6 . BS.2
3 4 . 0.0000 0.0000 L1088 2.7138 2.1122  1.4621 85.0  84.8
3 5 0.0000 0.0000 .1529 1.4846 7761 0000 84,6  Bhok
0.0000 0.0000 . L0000 .GAP 2 GAP 2
& IS 0.0000 0.0000 -~ 0071} 6069 4, 6306) G .2834 =40 =94,1
5 7 0.0000 0.0000 ~o 0284 6.3065  6.0322  3.7396  ~04,2 -=96,4
b . B .. 0.0000 .. 0.0000 . =o0847...3,7484 _ 3,2556 .. 2.7067 =~94.6 . «04,8
6 9 0.0000 0.0000 -.1088 2.7138  2.1122 14621 =95,0 ~95.2
6 10 0.0000 0.0000 -.1529 1.4846 .7761 L0000 ~95.4 =-95,6
0.0000 ~.0000 . 0.0000.. GAP 3 _.GAP 3. .
7 11 0.0000 L0049 0.0000 L0000 L0000 £0000  176.5 179.0
i o o T T IMPEDAMCE DATA
GAP TNPUT INPUT  INPUT  INPUT LOAD " Loap Y
ND RESIST. REACT « CONDUCT.  SUSCEPT. RESIST., REACT. RESIST.
QHMS QHMS HHOS MHOS JOHMS OHMS |
1 14,985 -216.568 L000318 | | 00450905 0.040 0.000 w 14,985
2 14,985 . ~216.568 .. .000318 <004595 | 0.000 ... 0.000. 14,985 _

IHNPUT POULR
RADTATED POVER
WIRE LOSS
NETVORK LOSS

muwnn

RADIATION EFFICIENCY

..o EXCITATION MODE

BRI T - =

r "

635,960 WATTS
635,960 WATTS
<000 WAYTS

. 0.000 WATIS ___
= 100,00 PER CENT

LR

v

G2, .

- EEEINY -

oHMS . ..

-
.

'y

I AR

IFIE R

DEG

85,8

85.4
85.9
84.6
"'9903

"9“-12
«94,6
=95.0
"95."}

80.7

91.6

-2
~?

. VOLTS

241046
2YT.417
190.738
2264398
27).967
3224547
L 2h)o 046
21T« HY7
190.738
__ 226,398
271.967
322.547
«000
-000

T T AP

REACT .
OHMS

16.568
164568 |,

LA ]

[

. DEG

« 1

-3
-1.8
,."3-3
-4.6
~5.4
"17909
17%.7
178.2

176.7 ..

175.4
174.6

8.7 . ...

86.5

TTGAP VOLTAGE

VOLT DEGREES

1000.000

1000,000_ _~1RG.0_.

[ AR
i

0.0



06/20/70
Y- EMF
VOLT
T 1 1000.0000
2 1000.0000
COORDINATES
X Y Z
Twire INT T wavE~ T wave- T TwAve~
NO  NO LENGTHS  LENGTHS  LENGTHS
0.0000 0.0000  =,0000
11 6.0000 0.0000 L0071
.2 2 0.0000 . ©0.J000 .. .0284
3 3 0.0000 0.0000 L0647
3 4 0.0000 0.0000 .1088
.3 8 0.0000 0.06000 .1529
0.0000 0.0000 ,0000
4 6 0.0800 0,0000 - 0071
5 7 0.0000 06,0000 ~.0284
6 8 0,0000 0.0000 ~ 0647
Q@ 6 9 0.0000 0.0000 ~.1088
o & 10 0,0000 0.0000 -.1529
0.0000 -.0000 0.0000
7 1 0.0000 L0049 0,0000
GAP INPUT INPUT INPUT
NO RESIST. REACT. . .CONDUCT.
OHMS OHNS MHOS
1 W151  ~3734.273 .000000_
? 151 -3734,273 L000000

EMF
DEGREES

T w0.00
“'0000

— P

T e Y
.2678

.e1769

+1350
L0922
. .0492 ..
GAP 2
+2678
1769
«1350
0922
0492
GAP 3
« 2678

INPUT
SUSCEPT.
MHOS

0002568,
L 000268

INPUT POWER
RADILTED POW
WIRE LOSS
NETWCORK LOSS
RADIATION EF

OHM

-0.0000
~0.0G000

Ccu

AMPLITUDE

T AP

«1230
« L4977
«1126
«0706
_«02%5

+1930
<1497
.1126
0706
,0255

«1332

IMPEDANCE

LOAD

RESIST. . ..

OHMS

0.000
0.000

ER

hnn

FICIENCY =

«022 WATTS
022 WATTS -
.. +000 WATTS _
0.000 WATTS
100.00 PER CENT

MicrRo T TPiCo
HENRY FARAD

-0.0000 INFINITY " SERIES
=~0.0000 INFINITY SERIES
RRENT DISTRIBUTION NORHM
o o FIEL

PHASE
TTTTAMPTTT TpEGTT T0E6 T T DEG T T v
T Gar 1 i T 120
.1483 90.0 90.0 90.0 80
L1296 90,0 90,0 90.06 _ _ 15
20910 90.0 90,0 90,0 9
048 90.0 89,9 89,9 9
0000 89.9 _ 89,9 =~90,5 _ 10
GAP 2 120
.1483 90.0  90.0 90,0 80
.1796 90.0 90,0 _90.0 _ 1§
.0910 90,0 90,0, 90.0 9
L0482 90.0 89.9 89.9 9
L0000 .  89.9  89.9 =90.5 10
GAP 3 263
20000 ~830.0 ~90,0 ~59.9 260

DATA :
LOAD GAP GAP
_REACT. _ RESIST._ ____ REACY.
OHHS onns’ DHMS
L. . 0.000 ' . .51 ~3736.,273
0,000 J15)  =3734.273

AL ELECTRIC
0% RADIUS
oLts DEG
N3 1- T B
.232 o0
.889 .0 o
+ 567 o0
oq51 ‘-00
687 ~.1
L6156 .0
732 .0
B89 L0 L
.q67 .0
.551 -0
687 ~el )
040 180.0
.5%3 180.0
GAP VOLTAGE
VOLT DEGREES

. 1000.000 0.0,

1000.000 0,0

PAGE

H



06/20,70

NO GPOUND PRESENT

.. . CMAXIMUM RELATIVE ASYRMETRY IN THE ANTENNA ADMITTANCE MATRIX IS .«0.PER CENT_FOR, GARS __2.AND _ 1. ...

" TEXCITATION HODE 1

. - i me mme - cee e e = BAP SOURCES L o i L e e e e e imm e e . o mmem et eem s et e e e o mmam s

. - GAP EMF EMF OHH MICRO . PICO . U e e e e e e e e
voLY DEGREES HENRY FARAD
e . . e . .1 1000,0000 . -, =0.00_. ~0.0000, _ ~0,0000.  INFINITY L. SERIES. . L ol L L i emee e s
2 1000.0000 180,00 -0.0000 ~0.0000 INFINITY SERIES
COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC
FIELD # RADIUS
X Y z AUPLITUDE PHASE
. WIRE INT . WAVE= WAVE~ . WAVE~ _ . ... AMP. . AMP . . .ANP ... _.DEG. DEG _...DEG .. VOLTS . DEG ... e e
NO NO LENGTHS LENGTHS LENGTHS « -
0.0000 0.0000 -.0000 . GAP 1. . .. GAP 1 S - 245,502 a3 . - -
1 1 0.0000 0.0000 0100 24,9616 24,9575 24.8500 -10.9 ~11l.4 =11.8 204,171 =-26.5
2 2 0.0000 0.0000 0399 P4.B439 24,3738 23.4194 ~1L.7 =12.3 =12.9 360,738 ~83.7
3 3 D.0000 0.0000 <0908 .. 23.4221 21.2901 18,3365. =~12.8 .~13.5 =l4.1 T2.7H50 =984 _ . L oL
3 4 0.0000 0.0000 «1527 18,3653 14.06710 10.3451 “14.,1 =14.6 ~15.0 1245.028 -102.8
3 S 0.0000 06.0000 « 2146 10.5018 5.5496 20000 «15.0 =15,4 156.6 1630.639 =105.0
040000 0.0000 0000 GAP 2 GAP 2 . 245,502 179.7 .
4 6 0.0000 0.0000 ~-.0100 24.9616 24,9575 24.8500 169.1 16B.6 168.2 204,171 153.5
5 7 0.0000 6.0060 -~ 0399 24.8439 26,3238 23.4194 168.3 167.7 16741 360.338 96.3
G 2] 0.0000 .0.0000 -, 0508 23.4221 . 21,2901 .18.3365 . 167.2 166.5. 165.9 T92.750 . 81e6 ... .. e .
6 9 G.0000 0.0000 -+ 1527 18,3653 14,6710 10.345] 165.9 165.4 165.0 1245.R28 7.2
6 10 3.0000 0.000C0 ~. 2146 10.5018 5.5496 0000 165.0 164.6 -23.4 1630.639 5.0
t.0000 0.0000 0.0000 GAP 3 . GAP 3 «000 113.1
7 11 3.0000 0069 0.0000 . 0000 0000 0000 ~173.6 ~178.0 ~18.3 000 96.3


http:CENT-_.OR

06/20/70

GAP
NO

B

et et g et e e e w 1ee e o TMPEDANCE DATA e e e e S
INPUT, COINPUT LU INPUT_ 0 L INPUT. LOAD __ . LOAD_'____. _ .GAP __ GAP____ _GAP VOLTAGE _ o e .
RESIST. REACT. CONDUCT . SUSCEPT RESIST. REACT. RESIST. REACT»
OHMS OHMS HHOS HHOS QHMS OHMS OHMS OHMS VOLT DEGREES

; - T T T e T S ey BTTATION RopE 2T T T T T o s s e

. e BAP SOURCES o L .

e GAP____. EMF _  EMF ___  __OHM_ MICRO  _  PICO o oo e
VOLY ~ DEGREES HENRY FARAD
o 1.1000.0000 “0.00  =0.0000 =0.0000 INFINITY _ _ _ SERYES _ o
2 1000.0000 “0.00 =0.0000  ~0.0000 INFINITY SERTES
- T COORDINATES T T CURRENT DISTRIBUTION 7 = T norMal ELECTRIC 77 T
) FIELD * RADIUS
Ty Ty T T T T T T eLTTunE - TURRASE Tt T o mmmmEm mmm e m e
YAVE~. . WAVE=- WAVE= . AMP__ __AWMP _ . _ AMP . _DEG . DEG ___DEG._ . .VOLTS K DEG . . .

WIRE INT

NO

IRFRERE AR

NO

bW~

o000 T

h9.345

T 7.545

39,345
39,345

7.545

7.545

" 024518 T TL004T01 T

Tb.000

« 024515

- 004701

0.000

0.000

(39,345

T.545

T0.0
~180.0

T1600.000
1000.000

INPUT POWER
_RADIATED POWER_
WIRE LOSS
NETWORK LOSS

RADIATION EFFICIENCY = 100,00 PER CENT_

LERGTHS

.0.0000:

00000
0.0000
0.0000
0.0000
0.0000
0.0000

LENGTHS

. 0.,0000 _

0.0000
¢.0000
0.0000
0.0000
0,0000
0.0000

T LENGTHS

“_""00000
«0100

JBAap 1
.3832

£9029.722 WATTS

_49029.722 WATTS _ __
<000 WATTS
0,000 HATTS

na

irn

B80T L2209

n

_ L18.74S5
TT.674
T 13.403

. 0369
20908
« 1527
-2146
0000

.2618
’ L1575
. 0880

GAPP 2 .,

«2137 ...

2297
« 1860

.1239

L0462

89,5

89.7

9.011 .

«0
.0
«3
_02

89,6  11.066 -, T
~072.1 13.A60 . -l
1180?“5 00 - - .



% 4 rem owes e ww

MAXIMUM RELATIVE ASYMMETRY

R S,

06/20,70
Ty T Ty z AMPLITUDE
WIRE INT VAVE=- . WAVE= WAVE~ . . AMP AP ... AMP ... DEG
NO  NO LCNGTHS  LENGTHS  LENGTHS
4 6 0.0000 0.0000 -y 0100 .3832. L2807 .2209 90,0
¢ 7 9.0000 0,0000 -.0399 2618 »2297 «2059 90,0
6 8 0.0000 06,0000 - 0908 .2137 C1R60 L1557 89.9
6 g 0.0000 0.0000. ~.1527 L1575 L1239 0863 89,7
6 190 G.0000 0.0000 ~s2146 0280 0662 <0000 89.6
0.0000 0.,0000 0.0000 GAP 3 GAP 3
7 1N 9.0000. .0069 0.0000 ... 3832 o1913_ .. 00000 =90.0._
. s .. _IMPEDANCE DATA .. .. .
. GAP INPUT CINPUT L. INPUT __ . INPUT LOAD .. ... LOAD....... .
MO  RESIST. REACT . CONDUCT.  SUSCEPT. RESIST, REACT »
OHHS OHMS MHOS MHOS OHHS OHMS
1 .746  =2609.918  .000000 .000383 0.000 0,000
2 .766  =2609.918 L000000 ,000383 0.000 0.000

INPUT POWER
RADIATED POVER
WIRE LOSS
NETWORK LOSS

nnpn

RADYATION EFFICIENCY =

v n « wemen. FREQUENCY =

NO GROUND PRESENT

IN THE ANTENNA ADMITTANCE

«219 WATTS
«219 WATTYS |
«000 WATTS
0.000 WATTS

100,00 PER. CENT_

" PHASE

DEG

90.0 .
89.9
89,9
8.7
89,5

,:"90.0

RESIST.
OHMS

V746 =2609,918
JT46  ~2609,918

MATRIX IS . ...0 PER CENT FOR GAPS . 2

EXCITATION MODE 1

GAP SOURCES e em e

T 1000.000
1000000

PAGE

.DEG. _ VOLTS  DEG .
89::9. 77,()7,} uo
BY.9 13,403 .3
89.7 9,011, .2
C89.6. . 11.066G .. =.l . ....
-02.1 13.660 ., 4
266.266 180.0
T =B87.3...265.689 "180.0 _ .
GAP._ ... GAP... _._ _GAP VOLTAGE . o oee o
REACT,
OHMS VOLT DEGREES

00T
0.0

9



0T-D

06/20/70
X
WIRE INT WAVE =~
NO NO . LENGTHS
0.0000
1 0.0000
2 2 . 0.0000 .
3 03 0.0000
3 4 0.0000
3. s 0.0000
0.0000
4 6 0.0000
5 7 0.0000
6 8 0.0000
6 9 0.0000
6 10 0.0000
0.,0000
7 11 0.,0000
-GAP INPUT
NO . RESIST.
OHMS
1 75.729
2 75.729

GAR EMF TUENMF OHM
VOLT  DEGREES
| L 1060.0000 7 ~0.00  =0.0000

2 1000.0000

CODRDINATES

Y _ z
WAVE=~ WAVE=~
LENGTHS LENGTHS
090000 ~-«0000
0.0000 0119
00,0000, | L0478
¢.0000 1086
0.0000 « 1827
0.0000 . 2867
0.0000 «0000
0.0000 -.0119
0,0000 L= 0478
60,0000 ~.1086
0.0000 - 1827
0.0000 -o 2567
0.0000 0.0000
.0082 0.0000
INPUT INPUT
. REACT. _ ., CONDUCT.
OHMS MHOS
159.684 | . .002425,
159.684 002425

180.00 ~0.0000

MICRO
HENRY

0, 0000
-0.0000

PICD
FARAD

TOINFINETY
INFINITY

CURRENT DISTRIBUTION

AMPLITUDE

AMP AMP
GAP 1 X
5.6583 5,8955°
6.0252_ 6.1693
6.1443 5.8228
S,1763  4.2273
3.0716  1.6360
GAP 2
5.6583  5.8955
6.0252  6.1693
6.1443 5,6228

5.1763 4.2273
3.0716 1.6369
GAP 3

0000 0000
IMPEDANCE
INPUY LOAD
SUSCEPT. . .. RESIST.
MHOS OHNS
-.005113 _ | 0.000
~.005113 0,000

INPUT POWER
RADIATED POWER
WIRE LOSS
NETWORK LOSS
RADIAYION EFFICIENCY =

' onon

6.0609

641559 _

5.,1726
3.0263
. 0040

6.0609
641559
5.1726
3.0263
20000

« 0000

DATA

TAMP T

PHASE

CAP 1

DEG pEG

“ser1Es |

SERIES

NORMAL ELECTRIC

DEG  VOLTS

241.659

~64,6 =55.8 «66.7 181,333

~66.5 ~67.7_ =68.6_ 52.727

m68,6 69,7 =T0.7  129.723
~70.6 =~7l.4 =72.1 280,201
“72.0 =72.6 ~T75.7  399.886

GAP 2
115.4  114.2
113.5 _112.3
111.4 110.3
109.4 10R.6
108.0 107.4
GAP 3
=176.0 ~178.6

L
. REA
0

OI
0.

0AD GAP
CT.. _ _RESIST. _
HHS OHYS
000 . _ TS.729 _
000 75.729

T 4849,179 WATTS

4849417

=00

0.00
100.00

3 WATTS
0 WATTS .
0 WATTS

PER CENT

241,659

.3 181.7333
W4 52,727
.3 129.223
.9 280,701
.3 399.886
.000

115.1 o000

GAP
_ _REACT.

OHMS

"~ DEG

T et
2.9

_FIELD_ # RADIUS __ _ _

~37.8 .

~147.8
"15836
-162.0
179.6
177.1
142.2
3z2.2
21.4
18.0
Q0.4
94,0

GAP VOLTAGE

VOLT DEGREES

L 159,684 1000.000

159.684

1000.000

0.0
~180.0

PAGE

10



. 06720770 PAGE 11
oo EXCITATION MODE 2 S
S GAP _SOURCES. : R
e e s e e GAP —EMF.___ ___EMF.._.____OHM_.___ MICRO PICO U SR
VOLY  DEGREES HENRY FARAD !
e ' 1.31000.0000 ~0.00__20.0000.....~0,0000 _INFINITY._______ SERIES R
: 2 1000.0000 ~0.00  ~0.0000 ~0.0000 INFINITY -SERIES :
. ' \ - , . : . :
o COORDINATES ! CURRENT DISTRIBUTION £+, 7 NORMAL ELECTRIC T
! : ' . : N "% FIELD #-RADIUS
T AMPLITUDE B . PHASE T o
~ SMIRE INT . L. WAVE—, __ WAVE- _. _WAVE= L ANP AMP,,.,.,...__..AHE__...___DEG - DEG ‘DEG,_..___“VOLTS__.__ EG.. _
N0 NO©  LENGTHS, LENGTHS  LENGTHS' L - e T e T T -
p . R . ] 1o . LI} .y . )t v
L aile o 2 040000 _ 0.0000. .. =.0000___GAP 1.___ e e OAP LN 15,530 e
11 0.0000  0.0000 +0119 5681 3491 2817 89,9 89,9 89.8  T4.627 .1
2 2 - 0.0000  0,0000 0678 .3317 L3021 .2804  89.8 89,7 89.6 10,291 1.1
e 3 i3ine 040000 0,0000,.._ .1086______,2901) JR632___ L2276 _89.6__ 89.4__B9.3_____B8.14] .8 —
34 0.0000  0,0000 .1827 w2300 L1852  .1312 89,3 89,1 89,0 12,859  =.3
i s 0.0000  0,0000 .2567 .1338 L0709  .0000 89,0 88.8  88.0 17,420 =10
et e e eae . 000000 . 0,0000 _____ L0000 ___GAP 2____ . __: _ _ _GAP _2_ el MXSWS30 LY
4 0.0000  0.0000  -.0119 4681 3491 .2817 89,9 89,9 89.8  14.627 .1
s 7 0.0000  0.0000  -.0478 .3317  .3021°" 2804 89,8 89,7 89.6 10,291} 1.1
com e G B L 0.0000___0,0000, ____=,1086 2901 ,2632___ .2276.___89.6.__89.4__89.3.__ _ B.141____.8 ——
69 Q.0000 , 0,0000  ~.l827 2300 1852 ,1312  89.3  89,) 89.0 12.859  -.3_
& 10 0.0000 , 0.0000 6 -.2567 , .1338 <0709 7 ,0000 ' "B9,0  88.8.40 88.0 LT A20 =D rpie
e o+ e 000000 0,0006. 70,0000 __6APT 3L . i I GAP 3" 4t 0,269,959 160.0 __ .
7 11 0.0000 L0082  0.0000 4681 2345 0000  ~90.1 ~90:1° ~92,0 -271.425 179.9 «i. +1 .
v . ! 1 " t ' v BL_LP : x
- ToTTToTmommon e e e '"'":1""--.; TN IMPEDANCE DATKWTTT-.'::‘_{E—__—“ T M T T T T s T e e e
S A L ) e e e e
.GAP INPUT INPUT INPUT T Tawe0T T LoAD | 7 CLoAD Tn GAP GAP GAP VOLTAGE
NO  RESIST. REACT.  CONDUCT.  SUSCEPT. 'RESIST. '"' REACT. °' "*RESIST. REACT.
. OHMS OHMS .. .  MHOS .. MHOS..... . OHMS .. . OHNS __._ . ORMS_._... OHMS_.__._ .. VOLT DEGREES____ . ___._._._.__:__.
1 2.050 ~2136.507 000000 000468 0.000 0.000 2,050 -2136.507  1000.000 0.0
2 2.050 -2136.507 000000 000468 . 0.000 0.000 . . "2.050 ~-2136.507. 1000.000 000 it v e



06/,20/70

PAGE 12

— INPUT_POWER. . ._=___ 0898 _WATTS___, .
RADIATED POWER = » 898 WATTS
WIRE LoOSS = <000 WATTS
o e _NETHORK LOSS _ = 0,000 WATTS _ —
RADIATION EFFICIENCY = 100.00 PER CENT
" t

FREQUENCY

= 6,5500 MC

2 AND 1

C T TMAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX TS .0 PER CENT FOR GAPS T
EXCITATION MODE 1 :
‘:;_w_—— o - - GAP SOURCES . _—— - -
o o e - I
GAP EMF EMF oMM MICRO PICO
: VOLT  DEGREES HENRY FARAD
T T 1 3000,0000 “0.00  <~0.0000 <~0.0000 INFINITY — SERIES . -
) 2 1000,0000 180.00 . -0.0000 ~0.0000 INFINITY SERIES
COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC
e e e i FIELD ® RADIUS ____ -
X Y 2z AMPLITUDE PHASE .
T TWIRE INT WAVE~  WAVE~  WAVE=~ AMP AMP  AMP  DEG DEG DEG VoLTS . DEG - B
NG NO LENGTHS  LENGTHS  LENGTKS : :
TTTOTTT T Tas0000 T L0000 Ll0000 GAP 1 T T Ar YT T T T T T T a3 T T e e
- 1 0.0000 0.0000 L0166 1.0210  1.3380  1.6117 ~50.5 =61.1 -66.6 198,793 -.8
e an 2 2200000 .. 04,0000 ___ 0665 ____1.5612 __1.9537___2.2450__ ~65.8 _ ~T1.5__=T4,9__ 107,708 __ ~4s2__
33 " 0.0000 0.0000 L1514 2.2257 2.4510 2.4116  ~T4.7 =T17.9 ~79.9 26,500 =36,0
3 4 0.0000 0.0000 2545 2.,4081  2.1075 1.5785 =79,9 -81.3 -82.5 78,615 =164.9
L. .3 5 . . 0.0000 . 0.0000 23577 (1.6027 . .8752 _ L0000 ~82.4 =83.3 . =7l.6 _ 151.001 ~17244 .
. 0.0000 0.0000 L0000 GAP 2 GAP 2 2461.643  179.7
4 6 0.0000 0.0000 - 0166 1.0210 1.3380 1.6117  129.5 118.9 113.4  198.793. 179.2
5 7 0.0000 0.0000 -.0665 1.5612 . 1.9537 .. 2.2450 . 114.2 10B.5 105,1 .. 107.708 175.8 ]



06/20/70 PAGE 13
T T T Y Y 7 AMPLITUDE PRASE T
_ WIRE INT . . WAVE=—_ _ _WAVE~____ WAVE~ AMP___ ___AMP AMP DEG.___DEG ___DEG VOLTS._._DEG
NO NO  LENGTHS LENGTHS  LENGTHS :
6 Be. 040000 ._0,0000.__ . ~s1514. . 2,2257.. 2.4510.__2.4116. _ 105.3 __102.1_ 100,10 . 26,500 _ 144, 0__ _ .. . ___
6 9 0.0000  0.0000  ~.2545  2,4081  2.1075  1.5785  100.1 98.7 97.5 78,615  15.1
6 10 0.0000  0.0000  =.3577  1.6027  .8752  .0000  97.6 96.7 108.4  151.001 °  7T.6
e 020000 —=u0000. . — 020000 o AP B o eGP B e e 000,929 .
7 11 0.0000 L0115 0.0000 L0000 .0000 0000 ~179.9 17848 ~39.5 L000 90,1
- IMPEDANCE DATA )
TTUTeAR  INPUT INPUT INPUT  INPUT LOAD  LOAD GAP G'E\F"* GAP VOLTAGE T
NO  RESIST. REACT.  CONDUCT.  SUSCEPT. RESTIST. REACT. RESIST. REACT.
T T OUMS o OWM3. . MHOS __ . MHOS.__._._ _ OHMS __ ___ OWMS______  OHMS.___.. OHMS __.___ VOLT.DEGREES.__ _
1 622,761  755.877 L000649  =.000788 0.000 0.000 622.761  T55.877  1000.000 = 0.0
e .2 .0 822.761....755.877. .. 2000649 _=.000788_ . .. 04000, ___ 0.000._.___ 622,761 ___755.877___1000,000_=180.0_ . .. _
e - o INPUT. POWER.____=._______ 1298,526 WATTS__ . ___ —
‘ RADIATED POWER = 1298.526 WATTS ,
Q , WIRE LOSS = .000 WATTS .
B e e oo = e s s oo e NETHORK LOSS = 0.000 WATTS o e
' RADIATION EFFICIENGY = 160.00 PER CENT .
. EXCITATION MODE 2
e e
GAP SOURCES :
T T GAP TTENF EMF TTonn T MIcRO P1CO o
VOLT  DEGREES HENRY FARAD
T T T T T T T T T M Y 100040000 T0.00  -0.0000  =0.0000 INFINIYY SERIES T
2 1000.0000 —0.00 =0.0000 =0.0000 INFINITY SERIES
COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC
- . . T UPYELD B RADIUS o e



06/20,70 _ J . o _ S PAGE 1

. : . Y rd %, AMPLITUDE . PHASE ] S
___WIRE_ INT ____. WAVE~- WAVE- WAVE~- AMP AMP AMP DEG DEG DEG VoLIS__ DEG
NO NO LENGTHS - LENGTHS LENGTHS . ’ : = .
o 0.0000___ 0.0000____ ~.0000__ GAP _1 _ . GAP__ 1 . - Q4420 __ 2.4
. 1 1 0.0000 0.0000 . 0166 . 7555 «6306 .5848 88.6 B7.6 86,5 49,593 5.7
2 2 0.0000 0,0000 . 0665 «6653 .7312 .7898 86.8 85.4 B4.4 1B.519 161.8 .
3. F____0.0000____0.0000__  .1514 .8058 .8597 28341 B4.4 83,3 B2,5  3.705._ 129,46
3 4 0.0000 0.0000 .2545 .8394 7314 #SU6T 82.5 8l.8 Bl,2 27.609  ~5,2
3 5 0.0000 0.0000 3577 .5572 «3047 0000 81.2 8&0.7 87.5 52,498 -8.8
e __0.0000_____0,0000____ .0000__ GAP 2 o L GAP. 2 .. 94,6420 2.4
.4 .6  0.0000 0.0000 -.0165 L7555 L6306 .5848 88.6 87.6 B6,S 49,593 Se7
5 7 . 0.0000 0.0000 -.0665 L6553 7312 .7898 86.8 85.4 B4.4 18.519 161.8 .
. 6.8 0.,0000 __ 0.0000____=-.1514 .8058 8597 ‘L8341 84.4___ 83,3 _B2.5 3,706 __129.4
& 9 . 0.0000 0.0000 -.2545 8394 7314 «5467 82.5 8.8 81,2 27.609 =5.2
6 10 0.0000 0.0000 -.3577 .5572 3047 L0000 81.2 80.7 B7.5 52,498  ~8,8
et .. D.0000____~.0000___ 0.0000____ GAP 3 L L. GAP _3 . . 298,447_ 179.0
7 .11 0.0000 L0115 0.0000 +7555 +3869 L0000  =~91.4 =91.6  79.6  314.509 178.6
] * ! .
PRI N il
- : . “IMPEDANCE DATA
GAP L INPUT INPUT INPUT INPUT LOAD . LOAD GAP GAP GAP VOLTAGE
? NO RESIST. REACT. CONDUCT.  SUSCEPT. RESISY. REACT. RESIST. REACT.
2w mee OMMSD O OMMS____ MHOS__ . _MHOS___ _QHiS __OHMS _OHMS] OHMS VOLT BGEGREES . ...
1 T32.612 -1323.209 000019 000755 0.000 0.000 32,612 -1323.209 1000.000 0.0
L B 32,612 . =1323,209_____L000019____ 000755 . _....0.000_ 0.000 32,612 _~=1323.209___..1000,000__ __ 0.0
e L e o mm __JINPUT POWER . .= .. _37.229 WATTS ot
- RADIATED POWER = 37.229 WATTS
WIRE LOSS = L0000 WATTS . S
e s e rain ven o e - o NETWORK LOSS = . __ 0.000 WATTS _ ___ . - e : et
; . . ‘ RADIATION EFFICIENCY = 100.00 PER CENT . . .

— . Wit tat armmsr Sw——— e —, —— ~

FREQUENCY =  9.1800 NC.

+

NO GROUND PRESENT . .

T HAKXIMUM RELATIVE ASVHHETRY N THE ANTENNA ADMITTANCE MATRIX 18 +0 PER CENT FOR _GAPS 2 AND 1




06720770 PAGE 15

T EXCITATION MODE 1 TT : - T
e e GAP SOURCES = - . - .
e e e o e = = GAP (e LEMF. . _EMF = ___OHM .. ._. MICRO._....PICO._. - - —— .
VoLT ~ DEGREES " HENRY FARAD ) N \
_ i 1.1000.0000 ____=0.00___=0.0000__ «0.0000__INFINITY________ SERIES
. 2 1000.0000 180.00  ~0.0000 ~-0.0000 INFINITY - SERIES .
: . . N ' 7 s
T T T OORD INATES ] “TCURRENT DISTRIBUTION  NORMAL .ELECTRIC
: g * FIELD % RADIUS
I A 7 STTTAMPLITUDE T T TpRAsE L T T T T T T T
C__WIRE INT .. . WAVE~ __ .WAVE~. _ MAVE= ____ AMP. ... AMP_ ____AMP____ DEG ... DEG.. .__DEG.____VOLTS.._.DEG... e
o N0 No  LENGTHS  LENGTHS  LENGTHS ; ‘
G _ )
B e e ea . 00000 0.0000 _ ~,0000 _GAP 1. . ol BAP Y o 2BY bbb =y
11 0.0000 0.0000 0233 1.7207 101909 7590 73.7  66.3  5l.8 216,817  ~.8 -
.2 2 0.0000 0.0000 L0933 .8243 JG6T0  1.0055 55,2 =19.0 =~66.7 166,424 =2.6
e 0303 e 2020000 L. 0,0000 . L2122 ... J9767 _. 1.8816 ._2.4397 . _~66.0 _~80.6 _-B5.2_. 106,099 __=T,2 __
2 0.0000 0.0000 W3568  2,4334  2.5019  2.0663  =85.1 =87.5 =B9.1 37.700 ~154.4 '
3 05 0.0000 0.0000 L5013 2.1057  1.2118 L0000 ~89.0 =90.1 85.9 143,992 ~179.0
e e .. 040000 ___0.0000 ... .0000 ._.GAP 2..._ . .. LG6AP 2. o BYABBE AT NT o
PP 0.0000 0.0000  -.0233 1.7207 1.1909 W7500  —106.3 ~113.7--128.2 216.A17 179.2 - :
5 7 0.0000 0.0000  =.0933 8243 4670 1.0055 ~124.8 16140 113.3  166.424 177.4
o B B .. 00000 _ 0.0000 ___~.2122____ J9767__ _1.BB16___2.4397___114.0__ 99.4___ 94.8___ 106,099__172.8
5 9 0.0000  0.0000  =.3568 244334  2.5010  2.0663 94,9 92,5  90.9  27.200  25.6
5 .10 0.0000 0.0000  =~.5013  2.1057 1.2118 L0000  91.0 89.9 -94.1  143.992 1.0
e e i 040000 _ . 0.0000.. . 0.0000 _.___GAP .3_.___ e e o GAP 3. e 4000 B9.3 .
7711 0.,0000° ° .0161 0.0000 £ 0000 .0000 L0000 177.5 176.5  35.1 .000 B7.5 :

IMPEDANCE DATA

GAP INPUT INPUT INPUT INPUT LOAD LOAD GAP GAP GAP VOLTAGE v T
NO  RESIST. REACT. CONDUCT.  SUSCEPT. RESIST. REACT . RESIST. REACT »
... OHMS .. OHMS .. . MHOS _ .. .MHMOS . . . OMMS __. __ OHMS_ _______OHMS __ _ _OMNS_ ____._ VOLT DEGREES. _ .. ... _ _ . .___._.
1 163.356  ~557.734 000484 L001651 0.000 0.000 163.354  -557.734 1000.000 0.0

2. 163.35%% ~557.734 000464 . «001651 .. 0.800 0.000 163.354 ~557.734 1000.000 =~1A80.0



06/20/70 PAGE 16
e L INPUT POWER . . =_ ___ 967.303_WATTS L . ‘ .
RADIATED POWER = 967.303 WATTS '
WIRE L0SS = <000 WATTS
e e e - NETWORK LOSS = __  _  0.000 WATTS Ny e o
RADIATION EFFICIENCY = 100.00 PER CENT
’ . AVERAGE GAIN = +918% s )
... PRODUCED_BINARY. DECK NO. __405_ '
LT EXCITATION MODE 2 -
e et et e e GAP. SOURCES. ' .
e e e e e LGAP____ EMF _ _ . __EMF_____OHM____MICRO PICO —
o VOLT ~ DEGREES HENRY FARAD ) .
| o -
B e e e e - i1 100040000 ~0.00___~0,0000___~0,0000__ INFINITY___ ___  _SERIES — e e
2 1000.0000 ~0.00 ~0.0000  =0.0000 -INFINITY SERIES
T T T T T T T 00RDINATES T " CURRENT DISTRIBUTION . NORMAL ELECTRIC 77
FIELD # RADIUS
T X ¥ z AMPLITUDE PRASE l R
- WIRE INT. . WAVE— _  WAVE~__ _ _WAVE-__ ___AMP______AMP AMP DEG__ DEG.___DEG____ _VOLYS _DEG . _ .
NO NO LENGTHS ~ LEMNGTHS  LENGTHS
e — 2 . 040000 . 0.0000 ___=.0000___GAP _1 . e GAP M. 142,380, 2.6 _ L
1 1 0.0000 0.0000 0233 7505 <4439 .2253 86,6 82.0 6843  111.239 4.2
2 2 0.0000 0.0000 «0933 .3065 .1352 «3130 T3.4 2.2 =56,0 58.181 2.0
.. 3.3 040000 . 0.0000 _. .2122 ____.2988 ___ ,6091 __ .8029 _ -54.3 _-69.5 -74.0 __ 36,332 5.0 ___
3 4 0.0000 040000 .3568 .8005 .8297 <6884 ~T4,1 ~76.5 =78.1 B.644 ~141,2
3 s 0.6000 0.0000 .5013 L7008 W4044 <0000 =78.2 =~79.4 96.3 47,922 ~16R8.2
e e i e = 040000 0.0000 __. .0000__. _GAP 2 ) . BGAP 2 142,380 __ 2.6 e
4 6 0.0000 0.0000 -.0233 L7505 L4439 <2253 86,6 82,0 68,3 111,239 4,2
S 7 0.0000 0.0000 -.0933 -3065 «1352 -3130 13.4 2.2 =56.0 S8.181 Q.0
6 .8 . 0.0000 ° 0.0000 ~.2122  ...2988 <6091 .. .B029 _ ~54,3 _-69,5 ~T4.0_ __ 36,332  S.0 . . .. _____ .
“ 6 9 0.0000 0.0000 -.3568 .8005 .8297 .6884  =74,1 -76.5 -T78.1 B.444 =141.2 :
6 10 0.0000 0.0000 -.5013 £7008 L4044 L0000  -78.2 ~79.4 96,3  47,922.~168.2
. 0.0000 0.0000 0.0000 GAP 3 .. .. .GAP 3 -5 - T 2 T & O
-7 1 0.0000 L0161 0.0000 L7505 .3637 L0000 =93.4 =94,0 111,2  223.096 176.6




06/20/70 ‘ T PAGE 17

.

e e . IMPEDANCE_DATA - : et

e BAP. e W INPUT e L INPUT o W INPUT . o ENPUT- . _LOAD LOAD _.GAP GAP __GAP_VOLTAGE

NO .. RESIST. REACT. CONDUCT. SUSCEPT. RESIST. REACT. RESIST. REACT -
. OHMS OHMS ) MHOS MHOS OHMS OHMS OHMS OHMS VOLT DEGREES

Py -

1. 77.973 «1330.205 .000044 000749  0.000 0.000 77.973 -1330.205 1000.000 0.0

2 77.973 =1330.205 «000044 «00074% 0.000 0.000 TT7.973 -1330.205 1000.000 0.0

St " INPUT POVER 87.831 WATTS C — T .

R T SRSV — RADIATED POWER.=.__ .. 87.831 WATTS - : .
SR . ; I WIRE LOSS ' .000 WATTS ST ; .- .o
oo LY © + 7 NETWORK LOSS 0,000 WATTS _ . L

A S 2 - RADIATION EFFICIENCY = 100,00 PER CENT__. ... L ~ b

B -

S T T AVERAGE GAIN = 9953 _
Q _PRODUCED BINARY DECK NO. 406 , S SR . .
TSSOSO U S — : . - - :
] - -
5 .



APPENDIX D

RADIATION PATTERNS FOR
DIPOLE ALONE ON SATELLITE

.Pattern in a single principal plane is
sufficient. See Appendix B for further

discussion.



~ THETA

"AeuRe O~ 1.

FREQUENCY {MHZ) .202 -2.20

Y-ANT. LENGTH [FT] 0L POLE ALONE
MODE 34 ancen

DB MAX 2,7

DBMN —;7.3



THETA

FIGURE D 2

FREQUENCY (MHZ} .202 —2.20
Y-ANT. LENGTH {FT} DI POLE ALONE
MODE '"NBALANCER

. DB MAX 4+ 2.7
DB MIN ~j7.3



THETA

"HGURE D~ 3

FREQUENCY [MH 2.80

V—AST. LENG%‘H {fI}] DEPOLE ALONE
MODE satanced

DE MAX +2.5"

DB MIN =i7.8

E !I—DSZ:



THETA

FGURE D— 4~

FREQUENCY (MHZ) 2.80

Y-ANT. LENGTH [FT} DT POLE ALONE
MODE UNBALANCED

DB MAX +2.5

DB MIN — (7.5



THETA

. EGURE D~5

FREQUENCY (a4l 3.93

V-ANT. LENG’&'HA(ET) DEPOLE ALONE
MODE  sAtancen

DB MAX 4+ 2.7

DBEMIN —-17.3



reuRE D~ 6

FREQUENCY (MHZ) 3,93

Y-ANT. LENGTH FT} PZPOLE ALONE
MODE UNBALANCED

D3 MAX +2.7

DB MIN ~17.3



THETA

FIGURE D~ 7

FREQUENCY 4.70

V-AI?IT. LENG‘%PZ% DiPOLE ALONE
MODE patancen

- DB MAX. + 2.7

DB MIN "—}7,3



THETA

FIGURE D~ &

FREQUENCY (MHZ} 4.70

Y-ANT, LENGTH [FI} DE POLE ALONE
MODE UNBALANCED

DB MAX +2.7

DB MIN —17.3



- . THETA

Fleure D — ¢

FREQUENCY {MHZ} 6.55

Y-ANT. LENGTH [FT} DT POLE ALONE
MODE BALANCED

D MAX +2.8

DEMIN —}7.2

.



THETA

peURE D — ] O

FREQUENCY MHZY 6.55

V-ANT, LENGIH {FT} pzPOLE A LONE
MODE  uNpALANCED

bB MAX +2.8

DB MIN ~[7.2



THETA

FiGURE D~/

FLEQUENCY (MHMZ] 9./8

-ANT, LENGTH [FI} Dz rOLE ALONE
MODE  parancep

D5 MAX™ +4.4

DB MIN —15.6



THETA

Heure D — | 2

FREQUENCY [MiHZ} 9.18

Y-ANI. LENGTH {F{} DT POLE ALONE
MODE UNBALANCED

DB MAX +4-.4



APPENDIX E

CURRENT DISTRIBUTIONS
FOR ORTHOGONAL DIPOLES

See Appendix A for discussion

NOTE 1: Wires 1 through 6 represent the driven dipole,

. 7 through 9 the parasitic dipole.

NOTE 2: Excitation mode 1 in this listing is the

unbalanced mode.



MAYIMUM RELATIVE ASYMMETRY IN

06/,23/70

WIRE NO
1 GAP
2
3
4  GAP
8 .
6
7 GAP
e
9

TCI.2236

GAP

hASA CRTHOGOMAL DIPOLES

X1 Yl
-0.0000 ~0.0000
~0.0000 ~0.0000
=0.00Q0 -0.0000

T -0,0000 -0.0000
~0.0000 -0.0000
-0.0000 -0.0000
=0.06000 ~0.0000
-0.0000 15,0000
. ~0.0000 15.0000

EMF

ANTENNAZ/SCATTERING PROGRAM WIRA

il o ann

NUMBER OF WIRES 9
THE X-Z PLANE IS A MAGNETIC PLANE

WIRE CONDUCTIVITY INFINITE

VOLTY

1 1000.0000
2 1000.0000

71 _RADI
~0.0000  .250000
5.0000 ' .250000
15,0000  .250000
-0.0000 " .250000 " 7T
-5.0000 4250000
~15.6000  .250000 7
~0.0000  .?50000
~0.0000 " 250000
~0.0000 _ .250000 )
_FREQUENCY = 2.2000 HC
__NO GROUND PRESENT

THE ANTENNA ADMITTANCE MATRIX IS

" WIRE COORDINATES IN FEET

.

_ _EXCITATION MODE 1
T GAP SOURCES
EMF OHM MICRO
DEGREES™™ "™~ ot HENRY ~
-0.00 -0.0000 -0,0000
=0.00 _=0.0000 ~0.0000

Xz

'000000
~0.0000
-0.0000
-0,0000
-0.,0000
~0.0000
~0.0000
~0,0000

_"000000

PICO
FARAD

INFINITY
INFINITY

Yz

~0.0000
~0.0000
-0,0000
-0.0000
~0.0000
~0.0000

5.0000
15.0000
61.5000

INTERPOLATION SCHEME 1

__AND WIRE RADII IN INCHES

Z2

5.0001
15,0000
61,5000
~5.0000

~15.0000
~61.5000
-0.0000
-0.0000
~0.0000

«0 PER CENT FOR GAPS

RADZ

«.250000
« 250000

.250000

«250000
«250000
+250000
.250000
»250000
«250000

2 AND 1

SERIES
SERIES

INTERVALS

G b bt () 3t et [ W

PAGE

1



06/23/70 ‘
COORDIMATES
X Y z
WIRE INT WAVE~ WAVE=~ WAVE-
NO NO . LENGTHS  LENGTHS _ LENGTHS
0.0000 0.0000 -, 0000
1 .0.0000 0.0000 L0056
2 2 0.0000 0.0000 0224
3 3 0.0000 0.0000 L0509
3, 4 040000 0.0030 0855
3 s 0.0000 0.6000 .1201
0.0000 0.6000 L0000
4 6 0.0000 0,0000 -.0056
5 7 0,0000 D.COND =, 0224
6 A 0.0000 0.0000 -, 0509
6 9 0.0000 0.0000 -.0855
6 10 0.0000 0.0000 -.1201
0.0000 -.0000 0.0000
7 1 0.0000 L0056 0.0000
8 12 0.0000 0224 0.0000
9 173 0.0000 0509 0.6000
9 14 0.0000 L0855 0.0000
9 1% 0.0000 L1201 0.0000
GAP INPUT INPUT INPUT
NO RESIST. REACT. CONDUCT .,
OHMS OHMS _MHOS
1 J408  ~733,652 L000001
? LH08 =T33.652 L000001

AP

GAP ]

1.3631 7

11,2316
1.0284
L7128

« 3795
Gap 2

1.3631
1.2316 _

l.0284%4
.7128

L3795 7

GAP 3
1.3631°
1.2316
1.0284

.7128

INPUT
SUSCEPT.

CJMHOS

001363
001363

INPUT POWER
RADIATED PO
WIRE LOSS

NET®ORK L1085

.3795 7

. CURRENT DISTRIBUTION

AVPLITUDE

" AMP

1.2850
). .12(}6
.B734
5461
1967

1.2R50
1.1266
8714
5461
19677

1.2850
 1.1266
L8714
5461
<1967

"IMPEDANCE

LOAD
RESIST,
_ OHMS

8.000
0.000

1{

WER

i un

s

AMP

1.2195
l.024])

7100

+ 3734
«0000

"1.2195

1.0241
« 7100
«3734
«0000

1.2195
l1.0241
« 7100
« 3134
« 0000

TDATA

R

'

PHASE
DEG DEG
GAP 1
90.0 90.0
90.0 90,0
90.0 90,0
89,9 89.9
89.9 89.9°
GAR 2
90.0 90,0
90.0 90,0
90,0 S0.0
89.9  89.9
B9.9 89,9
GAP 3
~90.0 ~90,0
~-90.,0 -90.0
-90,0 -90.'
~90,1 =90,1
~90.1 ~90,]
LoAD GAP
EACT . RESIST.
_OHMS _ OHMS
0.000 408
0.000° L408

1.516 WATTS
1.516 WATTS
<000 WATTS
0.000 WATTS
RADIATION EFFICIENCY = 1060.00 PER CENT

DEG

90.0
94,0
89.9
£9.9
"'90-3

S0.0
S0.0
89,9
8%9.9
~90.3

-90.0
~90.0
~S0,.1
-gool

89.7

-7
-7

L

NORMAL ELECTRIC
FIELD # RADIUS

VOLTS DEG
144.]23 .o
122.693 ~-.0

88.758 -0
B7.951 .0
93,717 -.0
104.797 -.1
146,123 o0
122.693 ~a0
88.758 -0
87.951 -.0
93.717 -0
104,797 -1
144,123 ~180.0
122.A93 180.0
ag.753 '180.0
B7.951 180.0
93.717 180,0
104.797 179,9
GAP
REACT,
OHMS
33,652 1000.000
33.652 1000.000

GAP VOLTAGE

VOLT DEGREES

0.0
.0

PAGE

2



06/23/70

teaver

GAP

N

_MAXIHUM RELATIVE ASYMMETRY IN'THE ANTENNA ADMITTANCE MATRIX IS

“EMF
" VOLT

1 100040000
7 1000.0000

_COORDINATES

X% S

WIRE INT WAVE - WAVE - WAVE -

NO N LENGTHS LCENGTHS LENGTHS

|' PR . . .t . =

0.0000 0.0000 -, 0000

1 1 D.OGOD 0.0000 0071

2 2 0.0000 ¢ 1T 0.0000 . 0284

3 3 0.0000 0.0000 L0647

3 4 0.0000 0.0000 .1088

3 5 0.0000 0.0000 .1529
0.0000 0.0000 L0000 1

4 6 0.0000 0.0000 -, 0071

5 7 0.0000 0.0000 ~. 0284
& R 0.0000 0.0000 -, 6647
6 a - 0.0000 0.0000 ~-.l088 -

& 10 D.0000 0.0000 -.1529

0.00600 - 0000 0.0000

7 1 0.0000 L0071 0.0000

R 17 5.0000 0284 0.0000

9 13 0.0000 L0647 0.0000

T

____FREOUENCY = r c228000 MG JARERR ALY AT N R N IR Y
"""""""""""""""""""" - mm— L RN TR N T T
[ Che T, vy "
 NO_GROUND PRESENT ‘
o not o o, LIS Ve n 1, e,
.0 PER CENT FOR GAPS. 2 AND' 1
FEENE] _l_ L tﬂfo“ 1~ IR IR N
Lt 1. L LRI M o [P n
'"_‘EXCIT'ATION MODE 1 v L i el o v I8
et o . o Ty, n LYY AAEI] [LEL 1 re
O S . . * ' ! o, Lot n
. ‘e L ' LU A !
SRR . e S BRI o
T A GAP SOURCES 1, o iy, 1 Bn Loy :f
S S T SRR O n
' ' t N Ly M e v | t
EMF OHM .MICRO FICO P, | . f, 1
DEGREES™ ™™~ 7 HENRY "~ FARAD . ... TR '
! ) £ 1 I 1 i LAT L
~0.00:" "=0.0000 =0.0000 INFINITY . 4, .+« SERIES T ;.-..',.
~D.00_“ -0-0000_ fO-OGOOn INFINITY.. . ;! rq_SERIES._; Yoo s
' ' : N HETRE aon I} L . 3 P
s R . 1 o rerr % L o
! * K ' 1
CURRENT DISTRIBUTION NORMAL ELECTRIC
: ” ) FIELD ¥ RADIUS
T TAMPLITUDESY e G PHASE
TAMPT AMP AP DEG DEG DEG VOLTS DEG
Lo e 1 nan fnan fhaty fo gt e
TR e ' |-.' [T I Y fai. YN
GAP 1 o GAP™ ) e 1442383 =0,
2.2008 7 2.1003 2.0140 89.8 g9.8 . 89.8 125.411 -0
200297 1.884B »ul.7362 1, 18948  89.8,00 8948, 11 9R6SL | 20
1.742)" 1.5009 1.2396 o4 . 89,8 89,8, .89.8 ,.109.175 |, .. ~.1,,
l.2440  L,963] «6636 89.8 89.8 B9.7 126.085 ~.2
6744 +3513 « 0000 89.7 89,7 =-90.8 146,528 -3
CGAPT R VL GAR . 2, 144,383 -,0
tR2,2008 ¢ '2,1003 2.0140 > - 89.5 -, 89.8 B9.8 125.411 “,0
2.,0297 1.8848 1.7362 ¢ « 89.8+ 89.8 89.8 8,651 ~.0
1.7421 * 1.5009 1.2396 «« B89.,8. 89,8 89.8 109,175 -1
1.2440 " © w9631 L6636 ~. 89.8. 89,8 89.7 126,085  =,2
«6T44 351377 L0000 89,7  89.7 ~%90.8 146.528 —e3
GaP 3 . GAP 3 144,383 180,90
2.2008 2.1003 2.0140 -90.2 =%90.2 <90.2 125.411 180.0
2.0297  1.8848 1.7362 ~90.2 =90.2 =-90.2 98.651 180,0
1.7421 1.5009 1.2396 ~90,2 =90,2 -90,2 109.175° 179.9

LLIN 4}

PAGE
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06/23/70 PAGE
X I S TOAMPLITUDE T T T T T PHASE
*WIRE INT WAVE- WAVE-"  WAVE- amMp T AMP AMP DEG DEG DEG VOLTS  DEG
NO  NO LENGTHS  LENGTHS _ LENGTHS o
9 14 0,0000 .1088 0.0000 1.2440 ' 09631 (6636 "negl,2 =90.2 =-90,3 . 126.085 179.8
9 15 0.0000 .1529 0.0000 L6745 .3513 L0000  -90.3 -90.3 89.2 146.528 179.7
= N - L ey (LR TR BT Py
m i ] P et ey 3 L AR LR BT A FLL N A R L A Y 1
ST T T T i MPEDANGE DATA v )
GAP . INPUT INPUT _ INPUT . INPUT . _ 77" LOAD =* “'LDAD _ GAP GAP GAP VOLTAGE
NO RESIST. REACT. CONDUCT. ~ SUSCEPT. RESIST. REACT. RESIST. REACT.
OHMS OHMS MHOS MHOS _ OHMS OHHS _ OHMS OHMS VOLT DEGREES
1 1.217  -454.389 000006  .002201 __ 0.000 0.000 1.217  =454.389 1000.000 0.0
2 1.217  -454.389 «000006 . 002201 04000 - 0,000 1.217  ~454.389 1000.000 0.0
s © _INPUT POWER = L 11.787 WATTSY 170
+ " RADIATED POWER = 11.787 WATTS ' ~1.
. _ WIRE LOSS o= _ .000 WATTS .
vxr e SNETWORK LOSS ~ =7 »n 700,000 WATTS ' !+ fre
: RADIATION EFFICIENCY = 100,00 PER CENT ' e
crea e . FREQUENCY =+ 3593007 MGt 11 1o paresar e
___________________ [, frprgy o Tor e,
- Tyttt LT T |||,'|r:a'
) . NO GROUND PRESENT ) "
LI IR ! L [ L. forre ‘ ' R 14" @, 1y "ior, AUERLE AN ',
MAXIMUM RELATIVE ASYMMETRY:IN THE ANTENNA_ ADMITTANCE MATRIX IS .0 PER CENT FOR GAPS 2 AND 1}
. o LT _'-:‘\ ] 1 e t 144, YU LN
o R - \ YR :n,.‘.-‘ _.:i .-r‘n‘}u-m' '-_ !.“u| e LAOtan oy [ fl:'\.l\ IS ' I | N
: . “ore om0 . A, SEXCITATION MODE! ‘1 Al e ana IR "
! ' t rooa ' L no Y oL A
t 4 1 [ - e o, Vo, e Lo
" . - - ."‘ - vy ) oL o, ! [ pan " !
“ N 1 1 LT T L . n [T ] h
" . RTITI T Y GAP SOURGESHS .n” 7 " wiiin ™ i e Tana o Tie e r
g t vy " Poedt nreLh SN LN aeLhg “
' YO L 1"--' o . . LEE T I s h T oIy LI} TR PR 1
o “ GAP - EMF ©OEMFr . OHH CHICRO v PICO™™.r e i
" - e VOLT» DEGREES o HENRY ~ = FARAD R :
.- " ] b . f. ' Ao ¥ [ N [ i "
1:1000.0000 - +0.00  -0.0000 ~0.0000 INFINITY '.' -°" SERIES e
2 1000.0000 ~0.00  ~0.0000 ~0.0000 INFINITY * SERIES T

4
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WIRE INT

NO

GAP
NO

VOO DP~N CCPUDS WWW N

NO

E=20 T L BE o 3 bW~

[ —
[P

[
V) I

X

WAVE~
* LENGTHS

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000n
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

INPUT
RESIST.
OHMS

6.894
6.894

MHOS

T AMPLITUDE

T AMPT

19.0660

18,3213
15.8185
10,8077

19.0660
18.3213
15.8185
10.8077

4.0733

4,0733 °

app DEG

GAP 1
18.8540 B2.4
17.5173 82.3

13.5468 B2.1
7.5975 - B81.9
+0000 8l.7
GAaP 2

18.8540 8244
17.5173 82.3
13.5468 ‘8241

C7.5975 7 81.9

19.06607

18.3213
15.818%
10.8077

T 4.0733°

| IMPEDANCE” DATA |

‘-

81.7
GAP 3

18.8540 -97.6
17.5173 -97.7
13.5468 -97.9
T.5975 -98.1
0000 ° -98,3

0000

[T TEN T

b |

Loap "

U oLoan” T
RESIST. REACT.
OHMS  OHMS
T eJ000" Y 0.000
0.000 0.000

COORDINATES L
Y z TIT T
WAVE- WAVE~ T T AMPT
LENGTHS  LENGTHS
0.0000 -.0000 GAP 1
0.0000 w0100 19.2405
0.0000 L0399 18,8808
0.0000 L0908  17.5372
0.0000 . 1527 13.5829
0.0000 ~ 2146 7 T.7216 77
0.0000 L0000 GAP 2
0.0000 -.0399  18.8808
0.0000 ~-.0908 17.5372
0.0000 -.1527 | 13,5829
0.0000 216607 7072167
-, 0000 0.0000 GAP 3
.0100 0.0000 19.2405
. 0399 0.0000 18,8808
L0908 0.0000 17.8372
.1527 0.0000 13.5829
.2146 0.0000 " 7.72167
INPUT "ineUT T TINPOT
REACT. CONDUCT. SUSCEPT.
OHMS MHOS
-51.515 .002552 .019070
-51.515 002652 .019070

INPUT POWER

RADIATED POWER =

WIRE LOSS

NETWORK LOSS

t

RADJATION EFFICIENCY

.

yorny

mme gy ey

. ,5104.201 WATYS
5104.201 WATTS
.000 WATTS

0,000 WATTS

ooy R pevp e

' \ L]

= 100,00 PER GENT"

PAGE
. NORMAL ELECTRIC
FIELD # RADIUS
PHASE
NEG DEG " VOLTS  DEG
. 150,041 -.3
82.3 B2.3 185,657, =2.7
82.2 82,1 327,119 =5,9
82.0 82.0 619.65} -7.2
Bl1.8 Bl1,8 929.372 =7.8
8l1.6 «100,4 1198,957 ~-8.3
150.041 °  -.3
82-3 82-3 1850657 '207
2.2 B2.1 327.119 =5.9
A2.0 82.0 619.65] ~T.2
81.8 8l.8 929.372 ~7.8
8l.6 ~100.,4 1198,957 -8,3
150,041 179.7
~-97.7 ~97.7 185.657 177.3
-97.8 ~97.9 327,119 174,1
-98.0" -98,0 619,651 172.8
-98.2 ~-98.2 929.372 172.2
-98,.4 79,6 1198.957 171.7
TUGAR T T EAP T TGAP VOLTAGE
RESIST. REACT.
OHHS OHHS VOLT DEGREES
6,894 ~51,515 1000.000 0.0
6.894 «51,515 1000.000 0.0
T -
RN = ()13‘113713

D

5
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MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX IS

X

WAVE -
LENGTHS

WIRE INT
NO NO

0.0000

1 0.0000
2 0.0000
3 0.0000
"4 0.0000
5 D.0000
0.0000

& 0.0000
7 0.0000
A 0.0000
9 . 0.0000
0 0.0000
. D.000O

11 0.0000
17 D.0000
13 0.0000

Oy NS W~

f e o e me e meul v« e ce e v

_ FREQUENCY = 4.7000

S e Bt 2 e A S . g e o —

NO GROUND PRESENT

-

EXCITATION MODE 1

- g - 4 e mpem e

™ "GAP SOURCES .

[}

MC

’

+0 PER CENT FOR GAPS

2 AND 1

,SERIES

' '.SERIES ,

NORHAL ELECTRIC
FIELD # RADIUS

GAP EMF ., EMF__ _____OHM MICRO _ 'Prco._ "
VOLT ~~ DEGREES HENRY ~ , FARAD .
1 1000.0000 T =0.007 772040000 |, =0.0000 TINFINITY
. 2 1000.0000 ~0.00_ _~0.0000 . =0.0000 INFINITY.
COORDINATES o ._._ _ CURRENT DISTRIBUTION
Ty Tz T T T el 1T UOE, T, PHASE ~
YWAVE - WAVE= TCaMPT T TTAMP T T T AMP "DEG DEG DEG VOLTS DEG
rLENGTHS - LEN,GTHS PR HE S B S 1 §EYALL AL oA L AL
. ' 10 0 ek 1 L thope AL . g
0.0000  ~.0000 _GAP. A__ _ fehe 1 71 L Nbz.2te =l .
0.0000 .0119 4.,2263 4,3786 4.4809 -84,9 =85,1 ~85,2 102.462 -9
., 0.,0000 L0478 4,4568  4.5331  |4.5015, ,=85.2 =-85.4,,-85.6, 10.969,,~30.6,,

" 0.0000 L1086 4.4968  4.2416  3.7575, ' -85.6 -85.8 -86.1
0.0000 .1827 3.7646  3.0706 2.1970 ~B6.1 =86.3 =86.5
0.0000 .2567 2.2329 1.1907 0000 ~B6.6 =-B6.8 -87.9
N.0000 -0000,.,, , BAP, 2. s e enBAP, 2.

0.0000 ~a0119, | ,4.2263 .. 4.3786  4.4809 -~84.9] -85.1 -85.2
0.0000 -.0478,.,, 4.4568  4.5331  4.501S5, , -85,2 =85.4 =85.6
0.0000 -.1086 4,4968  4.2416  3.7575, . -85.6, -85.8 -86.1
0.0000 -.1827 3.7646°. 3.0706 2,1970 | -86.1 ,~86,3 =B6.5
0.0000 —-.2567 2.2329  1.1907 L0006 -86.6 =-86,8 -B7.9
7.0000 0.0000 , GAP 3 GAP 3

L0119 0.0000 4.2263  4.3786  4.4809 95,1 94,9 94,8

L04T7R 0,0000 4.4568 4.5331 4.5015 94,8 94.6 94,4

L1086 0.0000 4.4968  4,2416  3.,7575 94,4 94,2 93,9

LY

96.354,~173.1
204,105 ~175.5
290.692 -176.6
142,278 -1
102,462 -.9
10.969 =30.6
96,354 =173,1
204,105 ~175.5
290.692 ~176.6

t,

1642.278 179.9
102.462 179.1
10,969 149.4
96,354, 6.9

PAGE



06/23/70 ‘ T T T i PAGE
X \ i Z 77T AMPLITUDE T PHASE i
WIRE INT WAVE~ WAVE~ WAVE=- TAMPTT AMP AMP DEG  DEG DEG VOLTS DEG
NO NO LENGTHS  LENGTHS "LENGTHS B o ] -
g 14 0.0000 .1827 0.0000  3,7646 " 3“b706 21970700 95,9 93,7  93.5 204,105 4.5
9 15 0.0000 2567 0.0000 2.2329 77 1.1907 .0000°  93.4° 93,2 92.1 290.692 3.4
O T N R S LR L N N ] N
‘ ot PR T R R R T I T R T R R e A Y O R TS ke ¥
i TTTTTTTITT O TTTTTUTTTIMPEDANCE DATA T Tt T T :
GAP INPUT INPUT INPUT INPUT VT LOAD™T T LOAD GAP GAP GAP VOLTAGE
NO RESIST. REACT. CONDUCT. =~ SUSCEPT. RESIST. REACT. RESIST. REACT. .
OHMS OHMS MROS_  _ MHOS ___ CHMS OHMS OHMS OHMS VOLT DEGREES
1 21.164 235.666 .000378  -,004209 0,000 0.000 21.164 235.666 ' 1000,000 0.0
2 21.164 235.666 .000378 ° ~.004209 “'Te.600" 6.000 2l.164 235.666 1000.000 0.0
. o oW INPUT POWER = 756,046 WATTS ' o L
RADIATED POWER = T 756,046 WATTS y
-1 11 iy . ..WIRE Lnss : ‘= f P .000 HA,TTS er y -
L.+ U NETWORK LOSS =TT Y gUo00 MATYS Y e
i _ 'RADIATION EFFICIENCY = 100.00 PER CENT ' TR
\ .
ey . FREQUENCY é”"'e 55d0 "M ! T Ay Ly
T T e —r—— et oo m 2t B e S o o LT REA Iy M frprrne ' -
- v v . , B T T DN BN T TR - . * R LIE N -
. NO GROUND PRESENT .
Ve iyt P L L Avens (AU 1 oe e e [TTEN BN N
¢ MAXIHUH RELATIVE ASYMMETRY'IN THE ANTENNA ADMITTANCE MATRIX IS «0 PER CENT FOR GAPS 2 AND 1
B, Ganin S RS 1 e ATH 1 1a3. 00 W
wootottoT L RTY Ty LR e L A AL RN S PN ann -y 0., ah L
LU L, LT i hTer EXCITATION HODE " l. DR R IS P L TN . e, tn R U
a4 i n LERARCEO PR B T L "-'-‘- % TN PR VIS | AN, v -] r‘ A
" LU W Yo L " ',1 P e ] s ""'. v ,‘l\' res oL
LTI Sy 4paneve LA [ L LI T ’ T " R 1."._ .
w1 L T RO o . EY . i
Lo ST GABTSOURCESTNTT T BT LT dR H "
[ N oy oam o LS e, w' oy ‘.‘, . 1 n IG.
Co e e LT e el e e e O Rppp
o T IGAP "EMF " YEMF "7 OHM MicRO ™ 'PICO - vt AU EAT LT \ 1)[](313-
' ' voUT  DEGREES HENRY, "' FARAD:® " "7 7 Tl hoRan.n L,
[ oot . ‘ 1 Wt i dh
"1 1000.0000 -0.00 ~0.0000 ~"=-0.0000 "INFiNnTTY™ " T'.P'SERIES ' ' i
. 2 1000.0000 ~0.00  ~0.0000 ~=~0.0000 INFINITY" ' SERIES



06/23/70
"'. L L) "l" PR
* ] ' L [ ‘
tolT . _COORDINATES " T
X Y Z
. WIRE INT WAVE - WAVE~
NO NO  -LENGTHS | LENGTHS  LENGTHS
0.0000 0.0000 -.0000
Tt 0.0000 0.0000 0166
2 2 . o.Joooe | 'bJoooo |, L0865
-3 3 0.0000 0.0000 ~ ,1S514
3 4 0.0000 '0,0000 -2545
3 5 0.0000  0,0000 43577
0.0000 0.004Q0 0000
4 . 6 0.0000 0.0000 ~. 0166
5 7 0.0000 0.0000 ~.0665 _
6 & 0,0000 0,0000 -.1514
6 9 . 0.0000 0.0000 -.2545
6 10 ~  0.0000 0.0000 -.3577
. . 0.0000 ~.0000 0.0000
7 1 0.0000 L0166 0.0000
8 12 0.0000 L0665 0.0000
5 173 0.0000 L1514 €.0000
9 14 0.0000 L2545 0.0000
9 15 0.0000 .3577 0.0000
" GAP INPUT ' hpUT NPUT Y
. ND RESIST. REACT. CONDUCT.
OHMS . OHMS . MHOS
1 845.703  2248.992 .000146
2 845,703  2248.992 000146

WAVE-

- - -— bl bt pud BRI NS N L Totrpanr
L N R TR PR TR prrea o~ tir g, =~ g fir e - At T ",
Yoo Nttt cumkeNTDISTRIBUTION, v "' NORMAL ELECTRIC
FIELD * RADIUS
o T AMPLITUDE PHASE
TAMP T T TaMpT AMP ~ DEG  DEG  DEG VOLTS  DEG
i R it b L B o S T Ll J T
GAP 1 GAP 1 T 143,740 -0
$4162 6340 .B098  =89.4 «76.7  -79.8 117.130 -4,
e T74Y 100161 7 Y 1960 ' '~15.3 -82. 3'iga,o 6.4l =206
. 18487 71,3329 ' 1.3296 ' "-84,0 85,7 (~-86.9" 14,905 -19.2
1.3285 __1.1748  _ .8874 '"-87.0 -87.9 -88.7 41.683 -173.5
+9014  .4958 0000 ~ ~88.8 =89,5 =79.3 84,931 -178.8
GAP 2 o "eap' 2 s Crr1a30740 T -l0l]
$4162 +6340 L8008 " ~69.4 =76.7 =79.8° 117.130 ''-.4
S77T41 _1.0161  1,1960 ~79.3 =-BR2.3 =-B4,0 62.041 -2.6
1.1848 | 1.3329  1.3296  -84.0 -85.7 -86.9 14.905 -19.2
" 103285 [ 1.1748  .8B747%-87.077-87.9 -88.7 41,683 ~173,5
L2014 71,4958 .0000 " '-88,8 +-89.5 -79.3 84,931 ~178.8
_GAP 3 L “gaRTT 3T 143,740 180.0
516277 46340 £80958 " 110,61 103.3 100,2 117,130 179.6
L7741 D 100167 0 121960 ' '100.7 7T 97.7 96,0 62.041 177.4
1.1848  1.3329 ~ 1.3296 96.0 94,3 93,1 14.905 160.8
..1.3285 1.1748 B84 93.0 92,1 9.3 41,683 6.5
.9014 L4958 20000 91.2 90.5 100.7 84.931 1.2
N . f‘.' -;nr, -“-l
CTT T IMPEDANGE DATA L T o '
CUUCTRAUTY T LGAD YT Trowp . " UUGAR T 'Y GAP ¢ GAR volTAce
SUSCEPT. RESIST. REACT. RESIST. REACT.
L MHOS____ ... OHMS _ OHMS OHMS OHMS VOLT DEGR
~.000390 ' 0L0007T 04000 B45.703  2248.992 1000.000
~.000390 0.000 0.000 + B45.703  2248.992 1000.000

..”‘r292 976 WATTS _
292.976 WATTS
.000 WATTS

0.000 WATTS

INPUT POWER
RADIATED POWER™
WIRE LOSS
NETWORK L0OSS

nonoun

| 'RADIATION EFFICIENCY = 100,007 PER CENT' ™D

-n o en —— ey e “en L amgn IR OIE R Py

" ] nwoor g PR L

EES

0.0
0.0

PAGE



06/23/70 . oo TR T s e e e T
i X ERALARAS _FREQUENCY =" "9, 1800 MCotr T LY t!'rlqrf ]
¢ T T T e o e "t o s e it 1 et P e v - '.‘ig,,‘ Cwoa Tiragde 0T
- o - -r' - - K A T .,',._t M .= "q’!i:l M - A * =
) L L L NO GROUND PRESENT ) .
L. v AN KA : 7T Ao TN AT L mbe T eIy end, T
i MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX 15 ___ 0 PER CENT FOR GAPS ' 2 AND 1
P stgn 6, nrn, S Y ;. Cmpn ) irny.ran I
I TR S TS R T L T T T e AR AT kLA 1 iTaT L
. . ‘. L 2 s Lt 1 EXCITATION MODE, 1 oy RALT e SRR e
. v ' ) i |:‘T'.'. "_ . Y . T P "._.' el ' - i“-."'r A
v T e ' Vot 1. LR T TR T (T Yheo vyt 1t
e R R R e A S B
h et e T Y o . o e . R w
L R SR T T T GAP P SOURCES T T T LT T AL w el T e T s
P B IR RS vy [ T T P A BN raLh
. X otoh PR A A TR P T T TN T e BT et MR AT L
S LU MamGAP L EMF .y EMF ' _OHM . MICRO_'/." PICO." v AT R
i Tk CNOLT TTUDEGREES T T T T T T UHENRYT L FARAD LT - TeLN T AR T LR
- L e e A e ' LR TR T R
T T T T 1 1000400000 7T 2030077 =0.0000 T T=0.0000 " SINFINITYIL ven o SERIES ' 0 1S
o . ¢ v .+ 2 1000.0000  -0.00 1=0.0000 ' 0. oooo'quFINITY ‘4. SERIES +r Hp) o
. o, i . NI LT T ’ T LR u.‘;. rr Iy, "0ty <3 01 187
, " Vo - -, Yem - G IR L
- -: = - T -ll- Ter———— ';" S RS S 4 mem - .'_..:... w— - - cT e -‘--i + l‘n —- " !I-', , . " ]
* . COORDINATES e CURRENT DISTRIBUTION NORMAL ELECTRIC
’ i ’ "7 FIELD # RADIUS
X7 Y 2T T T ARPLITUDE T - PHASE T
wIRE INT WAVE= WAVE- WAVE- T TAMP T T T TTANP T AMP CEG DEG DEG VOLTS  DEG
NO NO LENGTHS e LENGTHS LENGTHS r_uﬂu L tmen .50 g LA soren
. N . streoy, Fagtie Ly |u-l- ' P T “z“.;:“« r\"f‘f L l'l[ "t'.i'ﬂ '!i ﬁll[’
0.0000 . 0.0000 ~.0000 GAP'!I v nGAP 1 ELRN i M4, BSE -y )
1 1 . 0.0000 0.0000 L0223 Tl.itey 7T L8027 TT.5481 7 73.8  67.4 | 56.6 127.182 =1.1
2 2 S 040000 - T0,0000 LAt g0933 -, re,5900 0 J27300 J4433 00595 nA'Q,. Tt «5F,90. 93,0681 1500
3 3 0.0000 0.0000 2122 2 634237 “9083 1.2257 » ~58.8 '=-81.9 ' -88.4 60.,335" ~12.}
3 4 0.0000 0.0000 3568 1.2168 1.2750 1.0641 ~88.5 =91.8 =-94,0 12.R15 ~145.7
3 5 0.0000 0.0000 5013 1.0793 «6241 L0000 ~94,0 =95.7 - 7B.S 73.803 . 176.0
0.0000 0.,0000 L0000 GAR T2 - _ L IAGAR T2 144 A58 -1
& 6 0.0000 0.0000 -.0233°7 11,1181 " L8027 #D4SY /N TT3.8 6T 4 56.6 127.182 | -1,1
., 5 7° 0.0000 0.0000 -.0933" Po5910 L2730 .443300 59,5 9.7 =59.9 93,068 ~5,0
6 8 0.0000 0.0000 ~ 2122 1 » 42377 L9083 1.,2257 1 =-58.8 =81,9 -88.4 60.335 =-12.1
6 .9 0.0000 0.0000 ~.3568 1.2168° r1.2750  Y.0641 "-88.5'7 =91.8 =-94.0 12.815 ~145.,7
6 10 0.0000 0.0000 ~.5013 1.0793 6241 L0000 -94,0 =95.7 T8.5 T3.803 176.0
0.0000 -.0000 0.0000 GAP 3 . GAP. 3 144,858 179.9
7 1 0.0000 .0233 0.0000 1.1181 8027 5451 =1D06.2 ~112.6 -123.4 127.182 178.9
8 1?7 N.0000 L0933 0.0000 L5910 L2730 4433 -120.5 -170.3 120.1 93,068 175.0
9 13 0.0000 .212?7 0.0000 1.2257 121.2  98.1 91.6 60,335, 167.9

.4237

.9083

e

PAGE
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s GAP,

06/23/70

WIRE INT
_NO . NO

9 14
g 1is

=

“INPUT
RESIST.
ORHS

NO

e s

i - 269.666
2 249.666

WAVE-
LENGTHS

0.0000
0.0000

X

WAVE=-
LENGTHS

« 3568
«5013

WavE- "

LENGTHS

0.0000

0.0000

TTaMPLITUDE T T

TAMP T T AP TAMp TV

1,0793

1.2168 .

1.0641

1.2750 )
.0000

»6241

[ PR

-
— = mar ademe & e s e

. INPUT |
REACT.
OHMS

~-858.799
~-858.799

.. INPUT _ .
CONDUCT .
MHOS

000312
.000312

+001074

001074

.. - JINPUT
SUSCEPT.
JMHOS

¥

“IMPEDANCE DATA
. Loap

RESIST.
LOHMS

. LOAD
REACT.

0.000
0.000

6.000

0.000

DEG

91,5
86.0

R I T R T I R P P

88.2

84,3 ~101,5

——r A

GAP

""RESIST.

_OnMSs

OHMS

249,666
249,666

DEG

86.0

. 6GAP
REACT.
OHMS

-b58.799
-858.799

C VOLTS

1z2.815
73.803

_GAP VOLTAGE
VOLT DEGREES

1000.000 0.0
1000.00¢C 0.0

. N e INPUT POWER = _ 624,268 WATTS ’ R . - .
RADIATED POWER = 624.268 WATTS'
. ) I v .. WIRE LOSS B 4000 WATTS R . »
: L 'NETWORK'L.0SS™ = ' "0.000 WATTS' '/ v

) o e o . Ut ...._ o RADIATION EFFICIENCY = 100.00 PER CENT ° ('_ N ;
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APPENDIX F

RADIATION PATTERNS
FOR ORTHOGCONAL- DIPOLES

Patterrs in two principal planes are

sufficient. See Appendix B for

)

further discussion.



THETA

peurs F - |

sﬂfouswcv (MEZ 202 -2.20
hgogg. Eﬁﬁﬂﬁaﬂm ORTHO. DX POLE S
DB:MAX + 3.7 )
DBMIN —16,3



THETA

FIGURE - F - 2

FREQUENCY {MHZ} .202 - 2.20

V-ANT. LENGTH {FT} ORTHO. DI POLES
~ MODE unsaLancep
“DB MAX +3.7

DB MIN ~16.3



THETA,

FIGURE [ - 3

FREQUENCY (MHZ} 2.80

Y-ANT. LENGTH F1} ORTHO. DI POLES
MODE unsALANMCED

DB MAX 3.6

DB MIN —1i6.4



THETA

FIGURE F - 4

© FREQUENCY (MHZ} 2.8¢
V-ANT. LENGTH {FT} 0 RTHO. DI POLES
MODE UNBALANCED
‘DB MAX + 3.6
DB MIN —/6.4



THETA

FIGURE ~ F~5&

FREQUENCY {MHZ) 3.93 -
_Y-ANT. LENGTH {FT} ORTHO. DIPOLES
MODE UNBALANCED
DB MAX 3.6
DB MIN -J]6.4



THETA

"meurRe F - &

FREQUENCY {MHZ) 3.93
Y-ANT. LENGTH (FT} ORTHO. DZPOLES
MODE UNBALANCED .

DB MAX 3.6

DB MIN —/6.4-



THETA

FIGURE F-7

FREQUENCY iMuz} 4.70

Y-ANT, LENGTH {Ff} ORTHO. DI POLES
MODE unsaLanNcED

o8 MAX  + 3.

OB MIN —16.5



THETA

FeURE F- 8

. FREQUENCY (MHZ) 4..70
V-ANT. LENETH (FT) OR THO, DzpPoLES
MODE unsAtancrn '
DB MAX +3,5



THETA

FIGURE F-9

FREQUENCY (MHZ}) &.55

V-ANT, LENGTH {FT) ORTHO., DIPOLES
MODE uNsAtANCED

DB MAX +3.3

DBMIN —~16.7.



THETA

FIGURE F- | O

- FREQUENCY [MHZ} &.5 %

Y-ANT. LENGTH {FT) o rTHO, D= PoLes
MODE uNsAtancep

DB MAX + 3.3
DB MIN -}g.7



THETA

FIGURE -1

FREQUENCY {MHZ) 9./18 -

Y-ANT. LENGTH {F}) oRTHO, px rp, ES
MODE unpatAncep

DB MAX 4.4

BB MIN —)85.6

F-ll



Al AR et AL A -

THETA

FIGURE . F~ | 2

FREQUENCY MHZ} 9.18

Y-ANT, LENGTH {Fi} orTHO, Dz PoLE 5
MODE UNBALANCED

DB MAX 4.4 .

DBMIN ~15,6

<



