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A New Rocket-Borne Antenna for 300MHz
Telemetry

By
Yukio KamaTa, Mituru IcHikawa, Tomonao HAvasHI

Abstract: An improvement of the frequency characteristics of the
transmission line antenna of inverted-L type for the 300 MHz tele-
metry of satellite-launch vehicles as wall as sounding rockets is
described. The improved antenna has a frequency-bandwidth of about
6 MHz, which is about twice that of the former ones. The wider
bandwidth will remove the complicated procedures of adjustment
during installation, and also will make it possible to be operated at two
frequencies with a separation of 3 MHz or more (295 MHz and 298
MHz) simultaneously. Mechanical characteristics of the new antenna
are also discussed.

1. ¥ A » &

BTy MEEAT VA= T TP E L TRED SEASA TV I EEEESL 7
T (RET 9 2B VT F) ks, BREE, BSAORE, RESOEEY g,
FLORTENLRIBER SN TORKREL KA v 77 > 7 F T~ TB->TH Y, K-8
BURLESERSNTRE, (1] LHL, 2075+ i BEBEss = b TR
EVIBEDBDHY, ZORHBERS L D EBLFELL 2D, Bic MBory FOBE
RT7 T I RTFEHEETH 2107 V7RO RV OBEEELTE7, £, 2
F$3tA (295 MHz & 208 MHz #) & LTHW A, BEOT Y 7+ Clk AR
WEWTSWR (EFERKIL) 22UTICT2 2 LRIZLAERTETH 72,

SE, ZOWHEBEEEREL, 8¢ TERNBECOLTLRELMAS - L2H

This document is provided by JAXA.



2 FHEHMEFHRAKSE

B15

BELTHLOT 70K E TR o7, TERRESEAR, 77 &5 mm &< L,
TNE B IGEEBRBEEAOBEL L2 T, ThiZk ) BRSSO 2
BTN TER, £, BBRIOBECOLWTHLRERD T VT F Tt ThEI S

Sz,

2. R E L7 FFOEE
M1w300MHzHTHEALTWwWBayry NEFLVA—F 7V FFOEBEMZTT. U
TR RBBENERRCT 2D, ITRT7 V7 FERF ER2 a0ERELTWVES, ¥

7z, b/2%LTF, 77 F8E LS,

ZDT7 7T T OFEMERIGERE LAV 2O LI CRETE2, HL, KB
—MREERFI DDA V=T VR Z BV Z 2EE LTV 3,

B2 0FMEERK B TEHTREBOERL 8LV LREAFLKRATE LN 2,

[2]

_ _ | cos h(yS>+8s)sin h(yZ +8)
hz)= Ig{ sin 2(rS+ 60+ 6s) }

_ cos h(yS:+ 6o)sin A(yW +6;)
LW)= Ig{ sin A(yS+ 6o+ 6s)

0£Z2<85,

} 0£W<«£Ss,

G ECE 2

M1 oryb7LvA—97r7FEER

| |
I S =
h I I, I,
I
+
“ éaY §4
z W —e—
5 s

2 7y rEmE

(1)

This document is provided b¥JAXA.



198248 A a7y MEBAFHF TV A—F 77+ (300 MHz #) 3

2T, 6i=p:+jO:=cos h"'"(Z;/Z:) 2B i=00or S (3)

Zc MEERBOERA Y E—F VR, v IERER (r=a+j8) ThH 2. FEROELH
Fah i

Oo=7D0, Os=j0s, ry=j8 L3,

(1), (DRIVBEHRONZ VKTV v VERDDBIENTE, ZhLS5KA ¥
FUITRIZMADEHEEINSE, R4V F U I/RT7 MPARLRETEST 2 LICE SR
HENBBONININE /2 TEH - b DRBEHER R 2%, 20 & 5 R FIETHK
FHEMZSHE L RRIRAD L S ek s, [3], [4]

Re=30b’2b2[—1—{1+( Ko >2+< Ks >2}_{KOSin851+KSSin352}

2 sin @ sin @s BS: 8S.
—< sirll{o@o )( sirll{s% )COS( Po+ Ds Si%ii] (4)

ry
ry
o'

< Ko ): cos(BS.+ @s) (5)
sin @, sin(BS + @+ Os)

< K ): cos(BS,+ @o) (6)
sin @s/ sin(8S+ Qo+ Ds)

EFVA—FTUTFTOBECR, H1EFTEIR Zi=o, Z,=0TH50DT

Os=jOs=cot h"( o

Zc> S 0s=0 (7)

%?Mﬁ%ﬁh%?) L P=T (8)

L7:23oT (7), (8) @R%E (4) RCRATBZ LTk, BEHEN R 3kA &2
3,

R. =%)—S§%[—%~{cosz BS +sin? S, +cos? BSz} —cos BS-cos BS‘zgg—g]

(9)

EREDT U778 (5/2) 2BL 52 210 & DIEHEN R AL, ZOESR, Q
BT BB ENLS 2 LB FHIINS,
RETYTFDAIVT 77 RAZODWTHERL E, H2hoBHsnEd>2, ASY

This document is provided by JAXA.



4

FEEEHARFTEE

B85

778 YRR 2DODEEBRBEBDOANY 7285V ADUFIRESTH S, Thbb, AHYT

78 A Xin i

Xin=

ZZT Xi=—Zccot(BS:+ D,)

Xz: —'Zc COt(,BSz+ ¢s)

__XuX,
X1+X2

CERBEDRMEA v E— v R3kATERE L 3,

ZCZ—CO—In[—Z—%{1+ 1—(

T

Lo REHZEMOBEEA Y E—F Y2 THD 120n (Q) iCZ L,
TYTFDAINA Y E=F YR Zin BR (9) BLU (10) 2HVT

Z,-n:Re+J'(

&5,

jX (Q)

201

10}

XX, )
X1+ X

2a

i) )]

X3

V7275 ADRBEESMT

(10)

(11

(12)

(13)

(14)

This document is provided byidAXA.



1982 £ 8 A oy y NMEBRBHT LV A—% 777 (300 MHz #) 5

FHAROT7 7T ORBEHEBEULRBIIL TU3FERO—DRBROET I AERY 7
FIVATHS, LENRoTIVTI7IVARNELTEIEYAREEBELT3Z 21
HFETLETHAS ZLnFREINS,

(10, (11)9 12) iﬁbzﬁblf, ﬂ%@/f?}—7&i Zew S1, BEUS, TH5, S &
S BEELERL OBE LB LD BBER RS CEEENS, Ldio TERIEZ
5D Z.DHTHS,

BHEAE—SF YR Z3, baDk &R0 &5 GEHENS,

= b
¢=120In 2 (15)

INDST VT FIRFOER 202 KELTHILICEST Z 2BAEES, T4b
BT YTFTDANVT 7V ARRBAERB T enbdr 3, M3 728y ADEEE
HOHEFERT, 7V T FRFOEERN0.4cm DBEE L 2.0cm DBESL 2EHE LY
DTH5, RBEAEEETV 775V ABBRE R BLEEK fo CEE{LLTH S,

3. BERA7THICLZER

ARz & D12, 7V T FRFORSBIV TV FFEEHET I L0 > TREK
HEBILBA2THES ZeWRaNT:, 22T, FBAO7 7 »8FL, Bt
DRERITIR o, 77 +7EBCBELTIE, uyy NOEBEEBIKEESRIZE WD
[NFN2HE2BRABDY, SHBOFHTRBEAO7 > 7+E20mm 25 mm &< T3
CEDI, Fie, TUVTFRFOERSZEMICHET I LIEROEAKC ORENE D, M
4IRS LT T HEEBEEMOE (W) 2L T3 2 L2k > THMAMLER 218
Tl ERChi-oTR, BBRA7 724 cxT L5 cHYE (EED, &
S L)Y, Bt SWREBMEZRIE L, 7, HEBEODIERILLDT L A
=T YTFTROOVTHEARDRERT R o7, BIBOHKRE2K5 B LUK 6 =T 8,
INoRWVWTNOERNLFEEETELLVDELE>TWS, M5@7 VT HrE®ET 2
LWL BHRERTOOTHS, HEELLHEOEREII6cm TH2, BimEnTWw?

e

\\

Feed Point

X

L

K4 EBET7>TF

This document is provided by JAXA.



6 FEHRNEH KRS BI15
D=36cm L=T4cmDMG %%
W=9mm

——— d=25mm
————— d=20mm (fERE!7 ¥ 7 +)

= [
m25~ \‘ /
5+ /
i \
i \ /
I \ /
\ /
2.0 \ f
o \ )
R \ /
[ \ /
i \ /
/
1.5t \ /
i N/
R s
- \ 7
i v
10 ] 1 1 L L 1 | i 1 ]
284 286 288 290 292 200 35— 7og
f (MHz)

M5 7r7r@EssRAEEREOEL

FORCEEESmMmEL LA EWEY SWR2.0UTOHEIES 3.7MHz 5 5 4.7
MHz~:#)1 MHz B> Tw3, B61%, 7> 7 FOEERBBIOERLETS Z L1
Lo TREBEEBIEB 2T E2RLIEODTH L, EPSLDTVA—FT T FD
SWR2.0AT ORI 3.5MHz THEDIIHL, HFLWZ VT H(EXH 25mm LT
H5)DwEEIE, B W=25mm D& 5.2 MHz, W=30 mm O3& 6 MHZ, W=235mm
DEFE6.6MHz L x> T3,

4, BEBEEFINT o TFORE
DB RBRERE2EC, ury MEBRA7 V7 F0EFAVERELE. 82K
7, BETEERRBWRT, FAIfICARILEIICT7 VT IEEHEVEL TR Euyry
b DEBMEEICN T S ERNFHLEESEETE R R 50, BADT7 V7 FiIxtL
T5mmBLTE2OEED, THbL, BAO7 Y7 FE 20mm L THFLVT > F
FTOFXR25mm ThH53, i, BEFEOEIZOWTHRBEOERHS 30mm & L7,

This document is provided by’,fJ‘AXA.



1982 % 8 A oy MEBRHTLVA—-5 75+ (300 MHz #) 7

D=86cm L=100cm® M@ IZ%EH
-------- W= 9mm (f£R%7 ¥ 7 F d=20mm)

== W=25mm
— W=30mm { d=25mm
— - W=35mm
= [\
U) -
2.5
2.0
1.5
1'0.- I 1 | Il | A | | Il

1 1 ]
290 202 291 396 298 300 302

f (MHz)
56 ERESEEMOE (W) 1k 3 BRESHOZ

B, TU7FOEBREE2ET OBy y—Y 72 Ah, EBYEBLT3
TeOMBEE LT VT FR—AFIC VEE R AN, EFAT V7 F 2 EEZ 86.cm DS

WEEL L&D SWR MAKEE*K 9 xRT. SWR2.0 UTo®EI: 6.2 MRz & 7%
S>TW3,

5. B |/ H B
M7 7T OBMEET N ERRET > 7 F izl Tuyy MERBEREORERROME
ETRBERETL >, B 10 CRBREBROBRTE2RT, 7V 7 F AR L HEMT > ¥ —
RO SNTR 2, R1CRTIREE CIRBFEBRE TR > &R, 7V 7 F B8R
VRV LU, K11, REBE 1 G TIHEL 7z & 20% 1 #ERFEKDET
D7 T FRIBCBMOMST e v - X2 IEEERLTH B, £, B 1HBEREK

TOT ¥ 7T FRFORBOKF R 12, M131ZRT.
NS DERBBBROBRIF T > 7+ 3+ A2 BBHEEL b O LERTLOTH

This document is provided by JAXA.



8 FEHHMEWHRTRE B15

X7 E8BEFALT7TF

. MUIMBRTLICHRDTVA—F 7o 7 +0OE 1 HIERFEHES T3Hz TH 2D I2
NL,ﬁ?y?%w%nmlﬂHzTED%Z%K%<&91m5.it,#ﬁ%ﬁﬁ?@
7Y TFRFOBNHE12, B I3IRT L5 ERBT > 7 7259 4 mm %05 U
7771 mmTh3,

6. & T U
WRPSEHENTELI0MHz BT L A -5 72 FFORERE ([ > E—F > X
) 2RET 2700, 7V7FEE25 mm &< L, GREBEIDES TR, &
RPSDT 7T ORI 2EDABEBEB R O7 V7 F 2 BET B2 L8 TER. ZhiC
SOV T7 T FOREHAESER T2, 2AWELE (295 MHz % 298 MHz %) 7> 7

This document is provided waAXA



198248 H a7y VEBRAH TV A—-F 77+ (300 MHz #) 9
294.6
194 99 58 13.6
""""""""""""""""""" ‘“"“""'“—*—'—"'“‘"“,’,,—r:""—-
e s e - 'QIO O &3
oL "f_'j"_‘_fi'_'_’_'.'_'_"._.'_i:::f_“~»'L. ------ o ©) }J &
~— ~ A
\
—_— &
o~
N ™M
o
i
i M8 EEEETFLY T HHER
e [ D=86cm L=100cm
; Z 25t DRI EH
! \2m
g 1.5¢
L 1.0_ A 1 1 i 1 i 1 L A L | A )
290 292 294 296 298 300 302

— f (MHz)

B9 #EAEFTLT YT +DSWR Hit

#1 REBRBROMIKEE
T3 B ik %% TnikoE E
10~ 30Hz| *0.5mm
30~ 500 Hz 2.5G

500~2000 Hz 5G

This document is provided by JAXA.



10

& & (G)

200}

1501

100f

504

10

24

10 REABR (> ¥ —ff)

EREYT VTH 7T r
|
|
I
1
A
n
it
"
1\
I \\
I
! \\
I \\
)
/l \\\

50 70 90 110 130 150 170 190
— MR ik (Hz)
11 IEE IR R B (F 1 HiES)

30

This document is provided by JAXA.



1982 % 8 H uyy MEBBH T VA= 7>5F (300 MHz #) 11

12 RERE7 > 7 F+0% 1 HRAEHK (73Hz) TORBOKET

13 HE7 7708 1 HIRAEK (151 Hz) TORBOBKT

TELTHASNZHRC O T2 FEEEEE b O L k2, BEIBREIZOVLTY
WERBT > 7F LD VENTEY, uyy MEBRR7 V7 FELTHATABL O LR
bhd, 28, 77 TORABRSERET 7+ LD bREL B2 -DEREI¥EMCIE
ERB7 > 7 FED bHEOREVHDERZS, Mury b roABoyy F OBE
W EALHBIE RSO TESHEOM oy y MNEBET L A—Y 77+ L LTIE
HAT&20rEzZ6N5,

ROWEKET Vv X—57 27U TEKNENZ B CHRNIED - MH%E, &S
R BEL R REPHEECES BB L L biT, A7V 7 FOMERAYL s h
eay YEEFOBBREMLICHI 2RO TRETH 5.

This document is provided by JAXA.



12 FHEHHEEHEFRRSE B15

2 % X M

(1] WFAZH, MRS, “TVvx—FBary b 727 F RKEEFSE Vol. 15, No. 7, 1963.

[2] Ronold King, C.W. Harrison and D.H. Denton, “Transmisson-Line Missile Antennas,” IRE Trans.
on AP, Vol. 8, January 1960.

[ 3] J.E. Storer and RW.P. King, “Radiation resistance of a two-wire line,” PROC. IRE, Vol. 39,
November 1951.

[4] Edward A. Wolff “Antenna Analysis,” 1966 by John Wiley & Sons, Inc.

e
i
i
]
9\‘
g

This document is provided byﬁfﬁXA.





