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ABSTRACT

This thesis present design and construction very high gain broadcast FM
antenna. The anternna devide in three part. The first are two vertical dipole element and two
horizontal dipole element which they are linear polarization , The second part is antenna
reflector and the third part is matching circuit that used transmission line. The antenna designed
at frequency 107.5 Mhz. In the experiment use power input about 30 watt. This thesis is the
shows test pattern of high gain antenna and define the antenna gain by field strenght test

compare to the half wave dipoles.
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RG-8/U 52 102 (PVQ) ? (X3 2.0 3.7 s.2 Tz [X] 104 15.4 2.2 96.8 “000 23 ~ 28.50
RG-8/U Iy 50 10.3 (PVC) 1 0.7 A 2.9 s 5% 1.4 8.9 13.8 234 85.3 1500 . .
RG-8A/U 92 103 (NMV)| 0.6 23 ar 5.2 1.2 es 10.8 15.¢ 2.2 96.8 2000 28 — 29.50
RG-11/U % 10.3 (PVQ) T 0.66 b2 36 5.2 12 90 "o 15.7 25.6 613 4200 28 ~ 28.50
RG-11/U m D) 103 (PVC) 1 0.7 - 2.5 33 - 5.6 - 9.8 - 55.4 1600
RG-11AFU 1 103 (NMV)| o7 0.66 2. EX s.2 1.2 8.0 "o 187 25.6 61.3 4000
RG-58/U LR 49 (PVQ) 1 .68 & 7.6 10.2 148 18.6 223 2.8 ss.e 93.5 1800 10 ~ 2
RG-S8A/U 5C <8 (PVQ) 1T 0.68 <2 8.1 1.8 16 1907 23.9 anr 10.5 w016 1900 10 ~ 1%
RG-58A/U I 50" es (PVQ) 1 .78 - - 10.8 14.8 17.8 2.0 29.5 X3 85.3 600
RG-58C/U 50 a9 (NMV)] T 06 | 42 6.1 108 16.3 9.9 2.9 g 0.5 101.0 1960 1?2
RG-%9. U 3 61 (PVQ) 1 0.66 36 [X] 19 1.2 13.6 6.1 22.2 39.7 68.9 2300
RG-59/U wa i 8.1 (PVC) 1 0.78 25 X 5.9 X 104 12.8 1.8 8.9 56.7 800
RG-59B/U g e 6.1 (NMV) 1 0.66 2.6 6.9 79 1.2 1.6 16,8 2.0 39.4 689 2300 16
RG-174,U 25 (PVOY | 7 066 | 2% - 213 | 22 3 2. s7.c | ome | 1010 1500
RG-213/U lw 0.3 (NMVY 7 0.66 2.9 r 52 72 8.8 6.5 V5.4 292 101.0 4000
RG-214°U [ sne (NMV)| 1S 056 2.c 27 5.2 1.2 8.8 0.5 15.4 293 1040 5000
gad 2
RG-218/L 1. E 22.1 (NMV) ? 0.66 o.78 .5 = e 39 I o - $6.8 11966
1.8C-2V v 3 (PVCH < 0.66 0.8 145 o~ - 33.0 3.0 I - 69.0 30¢
2.5C-2V ; * 20 (PVCY 1 €.66 2 .0 £~ = 2.0 25.0 = - 9.0 500
3C-2v e sk (PVCy 3 5.66 &2 Y - - 174 20.6 & = 678 1000 5~ 7
{3C-2V) % s.8 {PVC) 7 .60 o3 [X3 - - 13.4 2.9 ~ = 67.C 1000
SC-2v .o 7.5 (PVQ) B .66 28 &% - e 1.2 1.2 = & 6.0 000 8~ 1z
(5C-2V) T s (PVO)| o cee | 23 e - - 13.4 19 - - 6%.0 200¢
7C-2V ton se.2 (PVQ) ' (7 3 L - - T 9.0 - - 670 2005 23 ~ <0
(1C-2\) j % jrw2@VOi 7 s ) o2- bous .} > X3 0.8 - - 61.c 2000
10C-3V -t 234 (PVO) 3 0.66 T - - 6.2 7.4 - b 4 67.0 5000
(10C-2V) i 13.¢ (PVC) i X3 TE a3 ¥, & 1.2 €5 = i 61.0 UK
1.5D-2V Yo 20(PVO)} 7 cot | s 18 - 268 3.2 w05 - 1000 1ou 300
2.5D-2V H T e3 (PVQ) 1 66 (5 [ X3 - 162 19.2 23.8 - 963 100 500
D2V 5 .5 (PVC) 1 €.66 e kRS - 13 17.0 ~ i 50.5 10¢ 1000
(3D-2V) & £1 (PVQO) 7 0.66 ¥y (¥4 - 15.6 19.0 22.5 v 56.3 100 1000
$D-2V 5 2.5 (PVQ) 1 0.66 2.8 2.6 - [X] 10.6 12.5 T 326 100 209
{sD-2V) 56 5 (PVQ) 7 0.66 2.8 <9 & 100 152 1.5 - 3n3 100 2000
8D-2V ES 1.5 (PVC) 1 C.66 1.5 - - EX 7.0 - — 22.7 100 2000
(8D-2V) s 1.5 (PVQ) b .66 z.0 as ; 6.3 7.9 9.5 - 249 100 apoc
10D-2V s 13.7(PVQC) 1 0.66 14 2.4 - <7 5.6 6.5 - 19.7 - 500¢
(10D-2V) s 1.7 (PVQ) T 0.66 1.2 - - 53 (X1 - - 214 - -
3D-LFV % s0 (PVQC) 1 078 - - - - 154 - 21.6 - - - 13~ 18
(Inw)
$D-FB ¢ 1.5 (PVC) t 0.1 - - - oy T2 - 13.e - - - %~ 22
(ivtz: 7§02 du
sD-fB £’ 113 (PVQ) 1 o - - = - 5.0 - 0.0 - - - a7 ~ 50
RUNE IR N
10D-¥B £ 4 136 (PVC) 1 0.79 - - - - e - 10 - 82 - 65 ~ 73
(ivtu/8eé 2 Fu)
12D-FB % 154 (PVC) 1 0.719 - - - - 32 - 59 - LY - 120 ~ 127
(inu/ged 2 duy )
hard line 52 - t 0.81 - 1.8 2.4 - a3 - s - 82 -
H Alumi Foam
hard line sz - ' 0.8% - 1.4 1.8 - 3.2 - 5.6 - 82 -
E'Alumi Foam
hefiax unulvy so 1z i 0.88 10 .6 2.3 E X Yy E X s - -
é,.
helian JREATN % 160 1 0.86 0.7 13 .7 2.5 3 37, s.a &5 - -
;
nSuviarcied w0 10.3 ? o.8s - - - - 9 - - - - - 3
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Solans anuMuUMUSUNIL(p) anug gy Idmaniman
(Q-mmzlm) Yunng (ur)
HU(99.98%) 0.0163 1
NBIUAY 0.0172 1
noh 0.0244 1
Tasiiloy 0.0260 -
aQiltiioy 0.0283 1
VEL AT 0.0552 -
fansdt 0.0590 -
nsunied 0.0641 1
tifin 0.0781 50
IMAN(99.98%) 0.1 = 4,000
ayn 0.1151 1
mannd 0.10402 S
A 0.2083 -
mdnude 0.5042 = 60
wmannd ety 091 ;
(stainless steel)

d d
amaesquautanidny laolznuvedTansiinas1hhaeenmn
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Amphen0|® aaultintaasatvsucaaty busruetw RF wa: MICROWAVE

Between series adapters continued *

l‘":-(v]-}l-‘wlhu Adapter Ends ‘——-"’_—‘—‘;* iy
Toer | OBNC Plue N Jack j ¥ ]Tié E. E’
esno WNC Pl UHF Jack |} ¥ L i - K
wano N Plug UHF Jack i thg e

e

te, A0

BNC bulkhead receptacles *

(we MG MY Description S -
AR Totated From Tanel, White Motded 2 )
"] Thermo Plastic Insulation L o
31-221 Thin Panel ¥ ‘_!f
31-236 Standard Type

UHF plugs and jacks

woldidwniag | Cable RG-/U

8,9, 11,13,63,
BTA, 149, 213,
214, 216, 225

* 83-\\I'-1050

BNC straight jacks *

waindswiw Cable RG-/U
31-5 55, 58, 141, 142, 223, 400
31-215 59, 62. 71, 140, 210

UHF accessories =
! o e
wainaismire Cable RG-/U ! ,ﬂ—
83-185 R(;-55, 58. 141, 142 Cable (Except 55A) !
83-168 RG-59, 62, 71, 140, 210 Cable

BNC straight plugs *

weinadmu Cable RG-/U
31-202 4 ‘
{ )
-2 $5, 58, 141, 142,223, 400 : = r*' .’
14525 2 &
31-12 i
$9. 62, 71, 140, 210, 302
31-212

UHF receptacles and adapters

woinds i | Cahle RG-/U
e3-1R * Standaed Type ﬁ
83-798 TFE Insulation ’.!' b

E:-sr! T Rear Mount/Mica-Filled Phenolic |

N straight plugs

twodRGsamuae | Cable RG-/U ;
BZ-E% 5.21.143,212.222 !
34025 96.252.142 ‘
34525 $9.62.71.170.210 .1
82-61 ‘
82-202 €.9.12424.165.213 I
62-3z02 212216225 3
€2-312 !
15-225 ‘

83-1J Straights Jack-fack
83-1F Rulkhead/Jack-Juck E 1
83-58 Angts Plug-Jack '(
83-1T | leesduck=Plug-Jack

C straight plug

[ weniasming ] RG-/U Cable }

| e2-s30 | e.9.87A.213.214.225 |

BNC straight plugs * continued §

[ weinEsmday ] Cable Rl;-ﬂ
| 3v-asan | s9.62 |

TWIN plugs and jacks

watAGsmw Cable RG-/U
82-55€9 Times AA-6026. AA-607€,
82-5588 AA-6079.
82-5590 Brand Rex Te756A

Belden 8227, 9207
IBM 7362211

BNC and TNC SURETWISTconnecters continued !

BNC receptacles *

wemidsming Descripticn
31-203 No. 3-56 Tapped Flange Holes
31-3 No. 3-56 Tapped Flunge Holes

weFiimuin | Cable RG-U
31-5137
33-5138
se.sel
31-5245
31-52a47
31-5136
$9. S9A. 62. 624 Rl Lod
31-5243
31-5248
N adapters
woiRdvmiie | Adapter Ends
82-100 Plug=-Pug
€2-101 Jack-Jack
82-64 Jack-Plug
91100 Jack-Jack

BNC adapters *

weinds g

Adaptcr Ends | 2 €=

31-218 Plug-Plug ] O_‘ "‘Qle { ' l
31-219 Jack-Jack — —
[T L Vi
31-9 Jack-Plug —4' fj{(’ B |
31-220H Juck-Juck :l - ! .&&y

31-208 Jack-Tlug-Juck | i

N receptacles

wofhdsmune Adapter Ends
82-24 Standard female
82-97 Standard female

[#2-811 | Standard female, pressurized ]

N straight jacks

wainas iy Cable RG-/U
82-63
2-209 8,9, 87A, 114, 165,
213, 214, 216, 225
82-313

~ =~ . . -~ “ - & - e
NIRRT IUIING fvnﬁualaﬁrniuﬁ'nﬂwa'w
Im. 222-3921, 221-9075. 222-9295
FAX. 226-1846, 224-7639



AawLbNLcIas, cidUsusio

74

o o - 4.
AT UINYFANS bacscuLgIulnsauuas
4 UNITED AU-VI
4 CH-7433 TNC @iy 4 CH-7438 TNC #2ff 4 CH-7440 TNC @i 4 CH-7443 TNC éag]
WUy 2 N #aiy BNC @iy donu N audly fafy UHF iy

(v
e

oty

74 CH-7501 UHF LpD]
uwuy CRIMP TYPE RG58/U

34 CH-7502 UHF #ag
vy MOLDED CRIMP TYPE
RGS58/U

4 CH-7506 UHF @7
RGS8/U
RG8/U

eXe

v

U CH-7509 UHF @]
TwWauuy TWIST ON
——

4 CH-7511 SO-239 UHF
Aoyl SOLDER, PANEL RE-

U CH-7512 UHF @ndly
wuwi BULKHEAD

34 CH-7513 UHF éaudin
TwauuY TWIST ON
' \a i

34 CH-7519 UHF é2d
ldviariu BNC @iy

-

74 CH-7523 UHF %4
fiany TNC @iy

4 CH-7526 UHF #adily
@ony UHF édguuy 3 ne

4 CH-7527 UHF #d
danuaaniiy UHF 2 ye

34 CH-7601 UHF @3§
PWaENLLY CRIMP TYPE
RG58/U

P -

% CH-7602 UHF g
VUIENLLY CRIMP. TYPE

5 —
= = —
X ——lly

34 CH-7603 UHF &2y
wuy CRIMP TYPE RGS8/U
[ S

3 CH-7604 UHF iy
VIAANUILE BULKHEAD

" CH-7606 UHF @iy
2 N1 PuaLEn

34 CH-7607 UHF #adl
waEndany BNC @ity

~

34 CH-7609 UHF m§

waEndany TNG dadly

74 CH-7610 UHF fag
PUIAERNABNY UHF daudly

34 CH-7611 UHF #auily
Mndndaiy BNC @2

% CH-7613 UHF @iy
medndaiy TNC #ag

7~ 2

74 CH-7614 UHF @iy
vuaEndaniy UHF LT

4 CH-7830 SMA @iy
wiariy BNC @adly

34 CH-7832 SMA #auiiy
Aany UHF dadlgsunadn

3% CH-7836 SMA fauily
Aoy TNC @iy

i CH-7839 SMA iy
Aoy UHF @iy
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KANSAI TSUSHIN dmsu‘lmmmumwn ngh-Frequency

(lusassiearadaan gasuriisminoilaadaniniu)

1Wugnnudiha

naiguuingd
R Tudsannina
1. INNER CONDUCTOR
2. DIELECTRIC
3,4. OUTER CONDUCTOR

SATELLITE TV CABLE

5. SHEATH
wasnEs kg 4C-HFB-NL 4.5C-HFB-NL SC-HFB-NL 7C-HFB-NL 10C-HFB-NL
INNER CONDUCTOR AC AC AC AC AC
NUMBER & WIRE DIAMETER No/mm 1/0.90 1/1.02 1112 = 0.03 111.80 1/2.40
OUTER DIAMETER om 0.90 = 0.02 1.02 = 0.03 12 1.80 = 0.03 2.40 + 0.03
INSULATION H-PEF Hi-FOAM (H-PEF) PEHF H-PEF H-PEF
STANDARD THICKNESS mm 140 178 19 27 35
MINIMUM THICKNESS mm 112 142 1582 220 2.80
OUTER DIAMETER mm 37 457 50 73 9.4 (about)
COLOR WHITE WHITE WHITE WHITE WHITE .
OUTER CONDUCTOR TAC-AL | TAC BRAID OVER| = TAC-AL TAC-AL TAC-AL |/~
BONDED
PE-ALUMINUM LAMINATE TAPE ALUMINUM TAPE
THICKNESS mm 0.051 0.051 0.051 0.051 0.051
WIDTH mm 15.0 18 20 20 3% _
BRAIDING WIRE DIAMETER mm 0.12 0.12 012 0.4 0.2 = 0.008 &
THREAD & CARRIER 4616 5816 46240R6& 16 562 762
PITCH {iess than! mm 36 30 420R3B 45 8
OUTER DIAMETER mm 44 525 57 82 10.40 (about)
SHEATH i PVC PVC PVC PVC PVC
THICKNESS mm 0.8 0.78 0.0 1.05 1.25
OUTER DIAMETER mm 6.0 6.8 75 102 12.9 (about)
COLOR BLACK BLACK BLACK BLACK BLACK
OVER ALL DIAMETER mm 6.0 6.8 15 102 12.9 (about)
MARKING & MARKING COLOR WHITE WHITE WHITE WHITE WHITE
KANSAI TSUSHIN__C-HFB-NL MADE IN JAPAN
ELECTRICAL PROPERTIES
MAXIMUM CONDUCTOR RESISTANCE (20°C) 0/km 282 29 158 10.2 39
TEST VOLTAGE V. min 1000 1000 1000 1000 1000
DIELECTRIC STRENGTH MQ'km 1000 1000 1000 1000 1000
ELECTROSTATIC CAPACITY (1 kHz) F km = 52 52 2 52 (about)
IMPEDANCE 0 75=3 =+3 75=3 75 =3 75+3
STANDARD ATTENUATION
90 MHz dB km 69 10 MHz 20 90 MHz 52 37 2
220 MHz dB/km 110 220 MHz 90 220 MHz 83 8 45
770 MHz dB/km 213 450 MHz 130 770 MHz 162 116 )
1300 MHz d8/km 24 1000 MHz 205 | 1300 MHz 217 157 125
1800 MHz dB/km 342 1800 MHz 261 180 153
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{a)

(b)

. (c}

Relative values

of current (1)

and voltage (V)
] 4——|-—»+

L2272

£=2/2

V

L= 32/4

Voltage and current distributions on
dipole &antennas with different lengths
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ﬂi -Three-elemont
Yagi antenna

—— A/2 dipole antenna

W
- .
:h:?i'_ '\‘n

- TN,

c. . .

s :

£ b N

" V2 SN

3: Sl TN
R N Do N
-3 = Three-element

<. \'..Yagi antenna
7| .. (measured value)
\‘. e e ..'~. N e .-

Y ;'i . i :' . ','
«—~+1/2 dipole antenna :

(theoretical values)
. = (" g /'

P X

Tesen.
=
RV
RN
N
AN

. : rison between three-element Yagi and

Figure 1.7.2 g?gpgioole antennas in directivity (the
electric field intensity in the direction
of maximum radiation of a three-element
Yagi antenna is assumed to be 1)



Gain of wvarious antennas

0 o b WN

Single

stacked
stacked
stacked
stacked
stacked

0.
3.
4.
6.
7.
9.

3 @B
2
9
1
9
1

(a) Gain of superturnstile

4

antenna
4-direction | 3-direc. | 2-direc. | 1-direc.
Single -1.5 -0.3 1.5 4.5
2 stacked 2.2 3.4 5.2 8.2
3 stacked 4.0 5.2 7.0 10.0 .
(dB)
{b) Gain of super-gain antenna
Single 7.5 @B
) 2 stacked 10.3
Single 6.2 4B 3 stacked 12.0 °
2 stacked 9.0-- 4 stacked 13.1

(c) Gain of 2-dipole

antenna

(d) Gain of double loop

antenna (2L)

Single
2 stacked

1.0
3.8

dB

(e) Gain of vertical
dipole antenna
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Relative electric field intensity
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§: Feed phase difference
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Figure 2.2.2 Vertical directivity of

a superturnstile antenna
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\) 4 stacks
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\I\ 6 stacks
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Horizontal directiviti} of
a ,§uperturnstile antenna
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Horizontal directivity of
a vertical dipole antenna
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