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ABSTRACT

This research presents the design and fabrication of a J pole antenna to
employ for digital television broadcasting system standard of DVB-T. Due to, features and
advantages of the J pole antenna; easy to design, lightweight, low-cost, omni-directional
pattern and VSWR nearby 1. Therefore, this antenna is very popular and has been used
for various communication systems, such as radio broadcasting system, amateur radio
system, etc. In this research, the theory and the principles of antenna is used to analyze
and design the J-pole antennas in the UHF range (470-478 MHz), and the bandwidth is
8 MHz. Then, the J-pole antenna is calculated and simulation by using MMANA-GAL.

From the simulation results, the gain is 3.18 dBi with good impedance
matching and VSWR is 1:1.1. Finally, after performing antenna simulation was completed.
The J- pole antenna will be fabricated with copper materials, by using the basic structure

of the dipole antenna.

Keyword : Digital television, DVB-T, antenna, J-Pole antenna
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VDINNLATLARIANTIME LU InTiAszUU HDTV (High Definition Television) 53t
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NI AL NIIINITAINSINSALLIALWAR ("N9.) Serounlddnis
Wasuwasndudinnuangnssunisianisnseatedes Aanstnsiiay wazdanisinsauuiey
Wiewd (nanw.) lavinnsfinwdeunnsgiunisdsdyanalnsvadssuuadna lngladeaguin
Uszinalneasinuinsgulnsiaiaaviassuu DVB-T (Digital Video Broadcasting - Terrestrial)
Fadunasguildsunseensuuasinisldnuunsvansannitgalulan [2]

2.2 NMINUNIUITIUNTIY (Literature review)
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3.1 AUAKATANYTIARY
a 1 A a ) 1 a = 1 ) a s
wfeuudanduingeantdudiuainudaig 9 lnedndretduidsnd (Hertz) lu
UsiReansnising 151ulanduingniuaiug1indu (Wavelength) Auduiusseninemianud
4 o a o &
wazANgIRAURIARTlUNINA 3.1 fiail [13]



Wave

|4— Wavelengih ———»

‘4— Wavelength —-—‘

Distance ——»
o o ¢ A4 N i . : o
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M1519% 3.1 §1UAUDRATAINNYNIPAL

dﬂuﬂaﬁuﬁ ﬂ?quﬁ ﬂ?ﬂﬂﬂﬁ?ﬂﬁu
Very Low Frequency (VLF) #n31 30 kHz 8190171 10 km
Low Frequency(LF) 30-300 kHz 10-1 km
Medium Frequency(MF) 300-3000 kHz 1000-100 m
High Frequency (HF 3-30 MHz 100-10 m
Very High Frequency (VHF) 30-300 MHz 10-1m
Ultra High Frequency (UHF) 300-3000 MHz 100-10 cm
Super High Frequency (SHF) 3-30 GHz 10-1 cm
Extremely High Frequency (EHF) 30-300 GHz 10-1 mm

3.1.1 AMULSIUDINANIUANDIVEY (Radio Frequency)
YULLARDUNNIUDINA ALLAIUSUVIIAUAIIULSIVD AT 22T UANULEIVD

WA (V) maﬂmmﬁ?wq Wiy 300,000,000 wwnS/AU7 #3e 186,000 L (892,000,000 ) /

a =
eIvaNT
3.1.2 AUENIAAY, AIUETIATUVBINGINUANNDINY o ALALA 9
AosrerluINIAIINYATNALYDY CYCLE wilsludigaisuduves CYCLE dnly

wlr99nMeAdUTUN1®ININ 3und1 LAMBDA (A1), anugninaumlaainngidosdu

dyan
Aa A= v/f
P
1) N1SWIANMNENNAAULUULUAT

AN IAAULT LA = 300,000,000/f Tunue HERTZ (Hz) %158

= 300,000/f Tuniie Kilo Hertz (KHz) %158
= 300/f Tuniag Mega Hertz (MHz)

WU #7989 f = 60 MHz 398 300/60 = 5 wwns



2) msmmmmmﬁwﬂu%jm
mmm’mﬁutﬂuﬂm = 982,000,000/f (Hz) %30
= 982,000/f (KHz) %58
= 982/f (MHz)
WU 79813 f = 60 MHz 9gla 982/60 = 16.4 9

3.1.3 A3wilaUesANE1IAAL (HALF-WAVELENGTH) (4/2)
Juthdeddglunisiuin wavnisinaiseinie a3wiliwesnueniniu
(Half-Wavelength) ¥Sea18e1n1AKUUASIAINEIAAY (Half-Wave) 14y
wnsgrulunsiUTeuiieu
1) MIINANLEIIVBIAIEDINA

n) NS Half-Wavelength tduiuns
/2 Jung 150,000,000/f (Hz) %39
150,000 (KHz) %138
150/f (MHz)
W faegna f = 60 MHz aztu A/2 = 150/60 = 2.5 1n3
9) n15%1 Half-Wavelength L‘flu%qlm
A/72 Jum = 492,000,000/f (Hz) %39
= 492,000/f (KHz) %39
= 492/f (MHz)
U 20819 f = 60 MHz agtiu 1/2 = 492/60 = 8.2 W9

3.1.4 wuildiudauenndy (Quarter-Wavelength) (4 /4)

Jutedddnydnsunislunisiuaaeeinia

1) 1591 Quarter-Wavelength (Jwins
A/6 Juams = 75,000,000/f (Hz) ¥50
= 75,000/f (KHz) #3®
= 75/f (MHz)
Wy §eEns f = 60 MHz aztfu /4 = 75/60 = 1.25 wins

%) 137 Quarter-Wavelength tJuw
276 Y = 246,000,000/f (Hz) %50
= 246,000/f (KHz) %38
= 246/f (MHz)
U 20819 f = 60 MHz agiiu 1/4 = 246/60 = 4.1 99

3.2 Yssianvespiiuing [15]
ARUINgINsTIERRNINAILRINAIERUNISlUNNTIANIG lunnseuunsnszatenaull

Nz UNISVE18FIURINE U TUNTINAL  a19einsanlUA IV INUN LN UNTNAR LAY
wiwlsrinduseeanluides 9 nganilla waraunsadeunwfianaiuvsamteaulamedunss
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a1 ) N a1 | @ v oA & ° Y& o o
fanduuin uwe) vielianduau (uneae) Ald yuvesnisuradulerstuilddudnivun
Uszinnvesnduingle
Y a d I 1 4 9 { 1 <7 ! I U a U
AaWInenudeglutie 10 - 107 Hz pdugsilldlunisduinaswaraseduiislugs
Yy ! A a [ Y A Ao = o a A A 1 ]
H3U lnensdsnduingseuuteduagldniuniaiuivwin 530 - 1600 KHz wazdulnduieglugie
a0 a o ' = A oA \ 4 X = | & & v | )
Anudmasludnisendt paved uasaduneglutisenudgaiulyiSeondn Aduay me daunisds
aduluszuLONONIzegluYIAIND 88 - 108 MHz Fasyuun1sdemdusuueduiuleoniduy
AafuIsnsnaundy duudvihbiesessuinguwiasuuulianunsasuaauingadniuunisla
A a = waa = P 9 v v g &
AauInedlaudRniauladnusenisnis Ae awnsainmuazasvieulanussenatuleleluaies
vssenAlutuiiuszneumesynanivseglihegidudmiuunn  Wepduingwndeudiuniaae
avviounaudinlandn audivetvilianunsaldaduinglunisdoasiluszesmlnaglausdniu
AdWINYNIiAINDawy n1sagvieuiinarilatesamudidunsdeinsengideswieaduing
I o = % A Y = i A a
szuutaduaunsafeuiluls 2 nede lussduaenisendy AaudY (Ground Wave) Wagns
agvipunduaunnussematuleleluailes Sundn AauR (Sky Wave) anunmi 3.2 dwu
A a 2 =& A a ! = g & = PR
AAUINgsEUUYANTdiaudgainIziimsasveulutuleloluaileslatesy
wasurduIngdlngasiiumsedlng q Balanviseseniedusiu depdutazduluny
dnldwaslan Aaudndnuiioananaieeina smeyuuiaduduaiuin aziiuvaniiulanald
faussernieaudstumauiuasazasounduasndadaniisendt aquh

N7

lolaTuadlef

e

. aauih
s pngass., )

AU

g ..... _
ATNY

""""

PG IAR S et

AN 3.2 AaudLarAauRUY

v & v v ] o v 2§ v & A = ¥ o~ =
deuidesnIsdinsredesmessuuleridulviaseuaquituilng 9 sdesianil
dnenenluszesuasudioswsasainiags 9 luvneinduwingindeuiiniudniavieiiivuin

a v

IndlAgaiuanugninduasiinnsideuuyilieduingseudulule  wid dsiavinadivunale



1N 9 LU Q1 AFUINgNTiaNeAauduarliansadeuiulula vildiunsstnveagun
Jugnduvesrdulanedandflunisazviousazganiuniuudininliihlafdmiuaduwingazsveg
inudnludsiuniinglulassaianvseneumelanslaen wu Weilainglusoeuivasuauriu
wWnlUluaznunillassasiaduman @edvgazunawsoeumely
I3 = 1 & s Y = A a a

29AUTzNaUTeIAaY WUIEaNUUY 4 BarUTznaumenuy Ao AaUNIAY (Surface Wave)
AAUdzIDUAU (Ground Reflected Wave) wazaduiniilnsluaiiles (Reflected Troposphere
Wave) fauanilunni 3.3

Yo To Tuanlss

N\

AAUAT

av®
.......ic.

nawil

4

»
>

naUFzNOU, ......

'
2

fa1n

A8010 17 AH0 1T

AN 3.3 99AUSENDUVBIAAY

3.2.1 PAURIAU
ey AduRmumulUFiRNano1aluifu wseRtnAlaRdsuRIn1TNIZaNe
d' a Q"’d’( (XY} 1 ) a t:l' 4{' t:’l’ta 1 1 ) < LY}
pauvtintvuegivAinnuimeliihvesimaduiliumeiiuly  wsizdiaudiazduds

=

MYUANTITYNANFUNANUVBIAAURLLAN NTYNAANAUYBIAURITILNUTUIUAINDTIZUY

R |
AaHINdna i1t

4

DN IAD AHDINIATY

AN 3.4 NNSENTNTLANYAAUNURL (Surface Wave) UpIAaY



3.2.2 AAUAN
=2 A4 ada [ 1% 1 1
weds Aauniuneanlliludunssinaieeinia dwiuusseinianssiy
gsangenniasulaeiilatinsagviouln o

r ﬂéﬂ'ﬁ-’ﬁ’ﬂ

= 4
avaznoy —e

AHDIMAD ADINIATY

= a 4 A A b a
AT 3.5 NFN19T0IAAUATY LazARUNdENIDURINRILaN

323 pawknulnsluaiios
vaneds pauinuluussomatusivedaniitonin Tnsiuadles niswnmd
fleifunsvnmuuuUnafiintuainniswasunlasmnumuiuduresiuussenieveslaniy
ANLE widunsinumiinnsasunlaseumunudurestuusseinaeghaiuiiviule wazlsl
aauevesruuILuLazlunuTuYeIusIIINe  lEuA Uiﬂﬂgmiaﬁﬁ{%aﬂ’jw gaunil
wusnau

3.3 AUYNIEIWDINA
ANLENVBIENEDINATUIS 9 R iansande 2 Usynns Ae ANE1IMe Physical was
AL Electrical Anuegnana 2 adiadenaniudragliduediaieniu auenams Physical
909 Half- Wave vedasenniafilaifl Load azuUsiU@swann 92% &9 97% U84A91N871INg
Electrical wo4 Half-Wave luainia anuisivesnduiianasvesaiseiniaiu Capacitive Effective
(Benfudn End Effect) vhlWangennafinnueraiuniadiduade Contributing Factors Ao
SnmduvesduinguinansvasasainiatuainuvesasaInIAliy 9 AugsEvieany
@EeNA WagNAYRINIUasgUNTAilaBAERINA (RUIUMFesiEndu q) Milraseinales
gnaglel
1) AISAUINAMNEINIG Physical aesanze1neflildsn 0.95 dwsuanudiszwing
3.0 uay 50.0 MHz faaafililianaseluilddmivasernmauuy Half- Wave
ALY (Feet) = 492 x 0.95 / A UATY MHz
468 / arudviu MHz
150 x 0.95 / Anufiu MHz
142.5 / iy MHz

AUE17 (Meters)
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2) & WU wAgandn 50 MHz MsAILIMALE1IMNG Physical ¥83an881N AR MY
Arufigandt 50 MHz Tilddaud 0.94 faeiflilirsdnsidmivasoiniauuy
Half-Wave
ALY (Feet) = 492 x 0.94 / Adiu MHz

= 462 / Auaiu MHz

3) ANUYNVBIEIYDINEVLA Long Wire (Wil Wavelength %#39819n77)
d19¥u Harmonic Operation Anfuaufenslignswiolui
ANNY7 (Feet) = 492 x (N-0.05) / P iiiiu MHz
dlo N = 1w Half-Wavelength Ium’mmaﬁy’mmmaamammﬂ

8) luduvesdnauui dmSugunnud VHF wer UHF azdumsasmnidisasin
AUl Half-Wavelength yosavemaduin fwiell

A/2 In Inches = 5540 / f (MHz)
Quarter-Wavelength vesageanAduils lng
A/4 = 2272 / f (MHz)

3.4 AUANBAZLATWITINNDIANN 9 VB9E18RINIA [16]
a1891N1AYHARN 9 ﬁﬁmﬂs’ﬁmuayjﬂl’ﬂﬂﬁﬂmé’ﬂwmLLazwwsﬂﬁLmaéﬁha q fisndusos
finnsanuszneunsussiiulseavinmuesanseinaiiotaglunsdndulauasUssgndldlor
INEELTUNWENG 9 e Tneitdauddy dil
3.4.1 ShsduusITuARu (Voltage Standing Wave Ratio)
dasdiuszninaussduigaanazaigalunduiadondt sasdiuusesy
RN (Voltage Standing Wave Ratio: VSWR) Faaun1sil (3.1)

vewr = (3.1)
1]
YLt (3.2)
Vv, Z,+2, '

T fo duuszavisnisasioundureusesiu (Voltage Reflection Coefficients)
FuUszansnnsazvieunduresusaiu Siaunsamlansnsdiunasanay
naTIsErialvaniuduiuaudandnvazvosmei @y faunsi (3.2)
T fo duUszavisnisassiounsdureussiu (Voltage Reflection Coefficients)
V. f9 usanudsvioundu
V. A9 LSRUANnIENny

Z, fo lvenduiilaud
Z, Ao Builuaudaudnyuyvesaeundyy

o

[ =2

lunsaliselivrsuuntslrantiual VSWR 10y 1 udueifiian



11

a v v

3.4.2 mIddssounau (Return Loss)

<

'
[

nsgLdeiiesdoundureatganiananiAifengyideilvan 1ile
a o 1 ! ' ¢ U a v v o [ A Y =
duiluaudvesangduarageinialiuundiu nsgydedounduilanuduiusiu VSWR  galy

NskanINIsUUATBNiLAUd ST ediuateInanNaNn1s lngnsanidedaunduaiunse
mlAINaNNITH (3.3)

S,, =—20log,, |T'|(dB) (3.3)

dmfunisuundduiiuaudnanysalseniteaedaazaieanie e I'= 0
Arrugadedaunduluetiud wansinludmasuazyioundu Tuvihueadesdudle T= 1 an

o

a v [y

Agaydetiounduazidu 0 dB Fauansimdssuasyiounduvin
3.4.3 Usednsnmwesaneainie (Antenna Efficiency)
UszAnsainvesarsorniadunisiinesfisindszansainnisgaden
angomeaazlulassaiiavesangeinia NMsggdenne 9 miaan
- msazieunduiiesainnsliuundfuseninanedsiuansenne
- MIgaudEINFIILaYAUIY
Usvndnnsiuvesaneeniaaninsaideuduaunisi (3.6)

€ = €68, (3.4)

Y UszAnSnmitavunvesangenne

e =(1—‘F2D UsrAnsnmnisasvieundudiesnnnslduundsy
e, Useansnmvawnin

e, Uszansnmuasaulu (dielectric)

Tnemily e waz e, axsuduiferiuauaunisy (3.5)

I:ar
ecd :eced :m (35)
r L

R, AUSIUVNUIINAN TR NS uAAUEan Y
R, Anudumuiiluan
3.4.4 ANNLANEANANY (Directivity)
Iasadifdunisuenauasnsaleifin1auesage1nie [usns1d@IUsEnINg
AT ureInIsuRndsulufiansiiaulafuanuiduvesnisungdsulpsieds wWednisus
wisusenlusevfiemsgravinitenfulaglifnfdsnud gy delufeunsd (3.6) uay
aunsil (3.7)



A9 ANTNLAZNANIIVDIA18DINA
A9 ANULTUYDINITHRNIAIU

CcC Co

A9 AULYUVDINITHASIULAE
= o o d‘ 1
Ao MAIUNaIeINFkNean Y

)
Q0
o

a

Tagvinluanlumuaien19laan1naNz R AN uRARag 1IN ALNNA UL AR

9

Az U
U. P

i rad

3.4.5 9n519818U8IEE1NA (Gain)

Samvengvesmgonmaiueudiiusildanlasedin lngsamdseansnm
yoswornmadiandie  lurnsilaseiifuansguandilunsdianswesaisoinimviitunis
ANDMIIVEBYBIEEDINTA TIEUAUAIEDINIANNEY Lgdns1vue1euedaIgaInIAds Ariag
a0svesdnIduTEIe AU N AATTin suns NIz AR LN TIgaTlol s U
aunnfigaifisafuvesasenansds vizeuanduguvessasdmvesandsnudideddlunisds
Y93a1881NARIae ielhiAnauduauInYLIv Y (u 9aifioady) Tufiannsiifinns
LNSNITBARUNINTIAN YIESMI1VEVDIEBRINASY e FRTIdIUTENINIAIANITIANTU
NE LTI INAVAFBUTUMEDINIFENNEY o Yasasa ATy

nsldenseiniegnedaindusuulalnasuin /2 wiewuulelglngla
(Isotropic) Fefldnwaziivay Ao nszaemduldseusmniidluyTunuiiniu

[y

BMSVE1ENET (Power Gain) ¥8981801NA LUAANISNAAUA [HUTAIINAY
47 AUERTIAINVDIAMTLYBINITUNSNTEAEAAUlUTANITY fio (119) MaeeugNsT
AN881NNASUINTINDVBILAT BdN B bl uuaen19l) TnerlUAnemnsivenenasluianiend

] o - a
NIUNINITANYAAULINNFAAINTNNTIN (3.8)

_47U(0.9)

Pin

Gain (3.8)

Tnevhlushsveeduing [ushsduaessnsvensidsluiiamedismusli
feshs g wesansemaRldiUssuiteuluiirmaiulaefdsnuideudnanseniaiides
fudeavindu angermeaildiuisudisuduaseinidlalng agonmainuas Wioageinidsy
q Bsrnnusnsvengldieniedmegudn uderdlsinulasdnlngasornmediliiuouiiou
HulelelnsUanasvivefafilaifinisguyids duiuddfduaunsi (3.9)

G, _4rU(6.9) (3.9)

in
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'
=

We P, Ao mMasnundeuliiulelelnstaneeviwesanliiinisgade

o w =

MasuaLnsnIEMenvIn  (p,,) diusiuiiduuideulvaigeinie

(P,) #semnisdl (3.10)

in

=eP (3.10)

a

o e, AUszAVSHaTInvesaiwena (laliviieg) vilwaunisn (3.9)

a

way (3.10) dAnudunusiunuaunsy (3.11)

4z U (6,
Gg(e,gs)zM (3.11)
I:)rad
wazdirnuduiususnsveslasaiiv auaunisi (2.12)
Gy (0.4)=eDq (6.4) (3.12)
Tuwihueafentu Agsgavessnsvensavduiusivlaisaiia faunisi (3.13)
GO = Gg (‘9'¢)‘ max
=60, (6.4)] max
=¢D, (3.13)
TumsUfiR Wenanfsdnmueenmneisniveiidsiiigegn uanafaaunisi (3.14)
Gy, (dB)=10log,,[e Dy ] (3.14)

3.4.6 BuNLAUGYLYT (Input Impedance)
Aansanaivornietadoudududrunislurasiviy Wesounasinuda
doyaauietoundsnulifiuaiseinia nasnuaslvadidaeeiniaiiazosiiasnininisiu

AR

N15ATOINAINUNITENIBUNUAUTNIDAUIIUNNUTITOUAATY DuRAUTAINA1IAZUIINGT

a 1

TIVRENLINTA 1SENIBUNLAUTV NN (Z;,) A9aun1s7 (3.15)

Qe

Zin = Rin + jxin (315)

X, ADAMUFIUMULTIRIUaN NI IAAAN TazaurInasuluUTaaUY
Tnaawoinialagliuinszatsesnld wag R, UTznaumedsdiuae R Mu1889A1INAIUNIUY
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nrnupdufiuioanlulagasernia  wag R vnefeenudunuivan $asaudannudiuniy
nmsgdeiifntunauiou asladidnesn uasdah
3.4.7 wuuainy (Bandwidth)
wuusavesagomadutiswesruafiausai iU dnuldd Sewnsnanud
gnimualeg VSWR = 2 videfiansanainnisgadedoundu () Aszdu-10 dB dsaunnsd
(3.16) wazaunIsi (3.17)

BW %)= f”f_f'

narrowband (

%100 (3.16)

c

BW, oapans (%) =%x100 (3.17)

) BW A9 LUUAIANUDIANYDINA

f, A9 YBUAUNEIVLIUANUD
= A o ' =

f, A9 VAUALAMVBILIUAIILD

f A9 AUDNANUBIEIUANUD

3.5 EULLUUﬂ']iLLWi'ﬂi&’Q"IEJﬂgu (Radiation Pattern) [17]

sULUUNMIUNINTzIBRAuIInaIBaInIATiauddyun Tnslanizluduneunis
oonuuUszuudeanslimeiiielimngausunmsléou Tnssuuuunisundnssneadudasiuogi
awar sULUTvesaeanelunan

NANTENUTBITUINAIBDINARUFULUUNITUNINTEIBRAURFI0E1s A H11
ameomelalnavanisnnusnedutazansoinalalnasuinaaiannueadu uldiunauing
Pnuiie iy szeynaiiuszqlin 1lunisidumsuuameeinimzuananaiu denaliguuuy
vosauliifiarnduseninasegliihuan-avuandietu Snvusvosauulwidasduide
sUuuulumsumsnsyaneAdUTuLeS
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M N

n)
v 7' )
A
()
i =\
A
L o ]
s 3 = B2
—E—A |

| [ﬂ A Rt Lo
wmamar thartalasnmlom nra TR

dl U 1 1 dl -ﬂld 1 U
AN 3.6 WJ’E]EJ'NE‘ULL‘U‘Uﬂ’]iLLWiﬂi%ﬂ’]EJﬂﬁusUaﬂﬁ’]EJ’e]']ﬂ?ﬂlﬂiwaﬂﬁ\l%uq@lﬁﬂﬂﬂu

1N 3.6 wanafsiladevesnnuemangeiniafusULUUNTUNInSEeRaUTag
ANBDINIALUUANATINEARUALAIN 3.6(n) Rdiuuuninszaendulunudnnniiaigeinie
LuunilanagIAduaILAm 3.6() Funalfain Aresmvesnnnunitedinduniadnds (Half
Power Beam Width) usiangeinakuunianueady awnsadduaaliludedilnania
pseupguitLitlduInnd dwlunsdfifiuenuenasoinmelalinadudnualuaomosai
g10AAY ’E‘ULLUUﬂ’liLLWﬁIﬂizmﬁJﬂgu%%Lﬂgﬂulﬂf;f\‘mﬂw 3.6(n)

drunanszmuvesgULUUAeeINAfUFULUUMSUNSNSEERAUM et 1sRea BN
lalwaszfisUuuumsunsnszaeniueenluseu 4

fhaneenne (Omni-directional Pattern) wanaidunmenudidlédianmd 3.7
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A7 3.7 uanssuLuuMUnInsEeRiuLuUseuivesagenAlalnaluLuuauia

wag1dnnsusunssansenidlalna Taeifiudusiasviou (Reflector) LagAIuI
(Director) E‘ULL‘UUﬂﬂiLLWfﬂﬁ%ﬁ]ﬁﬁJﬂﬁluﬁlﬁﬂzL‘nglEJulﬂL‘ﬁﬂﬂ’ﬁLLWiﬂismEJLLU‘Uﬁﬁﬂ‘V]’]\‘] (Directional
Pattern) S‘z’i'ﬂj;dLL‘UUm'ﬁLst'ﬂszmstuaaﬂﬁuﬂzﬁﬁﬂwmzﬂﬁﬁaﬁuqﬂuaaqu panANUateageInA
mailsfifndasni daandlunmi 3.8

NV,

MSUNINTZANLARY

A1

A@ANEaNNA

FRsVIAU e
org/TTE/
AN 3.8 LAAINITHLNINTZINUARULUUINANI
[ agll =3 ¥ -:l' v} [y .,_', F N~ o v}
anganFanuaztaziulanIue1ais wazinnendeiily Tegladuaigeniadinsy

w3eesulnsyial (e17-gay) Tunsiensagrivaneeiniasudai ludiiannsesaniddedoyao
Insvied wielnsudyaraladaaunan
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3.6 d1991N1AUTELANANN ¢ [18]
Tuthgtuaseniafigmiruldenudidae funaisussian fauvuniely waznisuen
81015 F9veENEIeg19AI1Y 9 Wiewandliduienuwandawaznisiluldueesaisenia
UszLaneng o il
3.6.1 @191NALUY Omni
Huaneermeemaiinszaedyyimseufianie 360 ssrlaounidingl

A7)

UBNDIANIATINANVBINUIBIY B linszaedynuldnsaungunuiviienutiy o

o

ius

EnG

[

mwﬁ 3.9 @1ya1n1ALUU Omni [19]

3.6.2 @18a1n1FLLUY Direction
- wuu Flat WSuaeernmiauuutiduiiamnsiidivualinseanedygiai 180
o9 Tneunnldfasaliveudivesmhenu Wedwulinssaned uey19uLng
mhsnulddyaaeenlluenuinaiuiiou

ﬂ'nN‘t'?li 3.10 g@rgon1ALUU flat Panel [20]
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- #1f-gax (Yaki-Uda) adrstuiiaudledeunniososaeseimeuuulalna dq
Aannnndeuldieiiemindyanafiaeioundumnandumds awnsawdi
fulalwaldwefiudyanasumeinumi Ssiaulaadfiodia Reflector ashy
Weandyanaiiasiaunnandunddliimas
Tnefldhuuseneundneail
1. Reflector aganumaavadlnainalalng Vvt fiaevoudayaio

2. Director ¥ntniidudiu 1eau
3. Folded Dipole yiutnfsudayeyo

j-.

— —m

- =
- -
- =

AWH 3.11 agenAen-gay [21]

- wianludn Wuamseniewuutduiiamnsiidvualdnszaedygaliuay
Tugas 8 e 15 e lelvdsduanaldszozmslnaty dulnalddoude
Fyananadeteseninerans vsenhenududdaiveuuy Rectansle
(Ewdeuiiug) Avihduiadyginuu Parabolic

mwﬁ 3.12 @ge1nNENISIWUAN [22]
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- @weImAkuy Wave Guide uangeiniagunsensyuennay wiedmasy
& v o o 9 & da - 1% | .:4' =i
Hudn ianlangazieudyyraluiiunlaieliaiiue1igienduniui
Mnun Aanwazn1sdsdyrutuuinanie lneuindnazdeduiianisld
Uszunas 30 997

AWA 3.13 @genALUU Wave Guide [23]
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N199DNLUUKAZNITES19871891INAL NG

4.1 gganealna [24]

A189INALLINAYEOAIUDINIFALUULD YIBL58NDNDLENINEDINA Zepp’ (HBUIAINAT
1 Zeppelin fiwdath Bowmgvdouengu) gnandunsiusnlnssmisesiiudmiuldnuuuueagu
[25] anuanAilaauAedian VSWR 14n1nd 1 thsnemnuinililssansnmnisunsnsgane
ndsnueduieudy 100%  devnifuldnanefuiilendmiviuszneunsinyadanadunsy
ilesanaziuszavsnmudidsanansaainaldinedndne

apornaalwaifumeeinafiilassaiedafuuuuaiendu (1/2) Tagiifinnsteu
e t1uvmnelane u,é”ggﬂLLuméﬁéuﬁLmuﬂﬁmmzauﬁmwumaqm'%laq%'w%am%ﬂeiﬁmq
Fromameiinaiy fentheuillasedsesmsoinimnilousus ) Jagndsdotasena
WUy J

avwerniaalnalduaisoiniaiiinisuninszareadunuuseuiianig Fadedives
awonAuuuiife lidedd Ground plan msizamuautivmsiwihiuamsasiswuudldogudn
warn1susadugeanlubsu lusmefiaeenawuuduilénsidinautu maukeduinasBes
it

1/2 1/2 A4

1/4 1/4 1/4 22

(a) (b)

AN 4.1 §79871981891NAKUY J (3) @1881NALILNG
(b) @eoIn1AaauNIN (Slim Jim Antenna)

4.2 AaNUALAUVRIEIRINARLIE [26]
- @NgRINFLANAANLNTRES 9 bee
- A@NYIMARINATLUUNINTINIY
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- agomAlnalianuvumusiean nglonagiusenalas
- geanaalnadisuyulunisaiia eldanegn

T ¢ [\ Tmmpitcrmr=
hhhhh L s

1y op el e ke

CEEETSE Sil LRTETY RO AT SCLHIET SR
A EOE B TR WTTH QA TORCHER FOR LOWEST
AR S E R S e ST

Foomr Farahieon 1o e plines

S I L
L2 0 : S EFR G4 S CRE
BT LOCE.
T——
U lesremass it
ZOLUDERED |RSIDE
T COFFER [AF
onnecylnay

'C:l.uu Comer

- Iﬁﬁuﬂ DN CORMB

VBALLUN Feipe,
"y

=2 inch Sainless Stesl
3 Hose Clamps

= Hild Minl foracded

W
Two Meter J-POLE WITH "-'EWHII‘I-E'-%LJEHJIEETI_”

AN 4.2 H788719N15ANUIEINSTUNITASI9E18DINARUULILNG 2 LA

FWDMALINEENEYN AT 101 MHZ

-
agdluilaung 3 wun
Eed
1 wandn drwaun ) .
. e — 12 uandn
300 w5 arwdi(MHz) Fuulszanm 1.41 wuas
uA ok IATA Hd 4414,
ynuvamgHL dem|0.95)
SAR TR
venTalm
taai 14y
auud anwd 101 MHz ul
1 uand =300w13101=2.97 tuas A
udramdan 0.95=2.82 1 T I IV,
12 =141 a3 [282w32) FAR R'R
14 =0705 1uas (252v174) ﬂjuﬁ']ﬁ'wﬂ
LHBUAAR
via PvT 4 wu ] iy #Lan
At | thuitan
s ]( sanon 1o e w

AN 4.3 f788719N15ANUIEINSUNITES19E1881INARUUARNIY [27]



A/2 Tuning
Section
39)

22

Super 2 Meter | Pole
Antenna
{(a.k.a. Collinear Antenna)
with helpful modifications
by Aaron Schmitz, KBOYKI

Construction Details:

. Cut copper to proper lengths.

2. Flux and solder bottom J Pole
section.

3. Cut a 38" piece of 12 gauge
wire.

4. Solder a 1/2” coupler on the top
J pole section and bottom of the
top A/2 length of pipe.

5. Drill a 1/8" hole into each
coupler through the pipe.

6. Strip back 378 of insulation
on wire.

7. Insert wire ends into holes
and solder.

8. Bend wire into a 3/4 circle
around pipe with a 6 radius.

9. Insert 1/2° X 47 dowel rod into
coupler.

10. Completely seal all areas
from moisture. Paint it if you
would like.

11_ Attach coax and have funll

Tuning Section Wire
Installation

Top WView

A8 ramarsmerts - onctes

CT/" W

o | i

=] 57
Hose
Clam 19
Fup N J
ceme g |
e G | H—
skl lnemp] < TEE
Lol
2%
90 Elbew
.-o-"""r
Latt mvmi ppa

e a % inch lorg lergeh of houss
alectrical romes wire for the fead line
Splet tha romes and take out 'S inch
lenigth of copper wire. Attach one end of
wire to Fose damp screw en back and one
ard inko the S0-23% jack

A 4.4 segramsiuindmsunsaivangenagUilesialng 2 wes [28]

AN 4.5 FUT9URIENEINARLHALUUFN 9
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2NN 4.6 AIDY9ENYDINIALILNG 2 AWAN

-------- e

WD WA J-POLE 58 uand  las E20 LFW

——

hagpnass

e

[a‘r‘u.ﬁ 163 MHz ]

!‘H-‘n:_ﬂudmw I

AN 4.7 fregnedngpInALRlNG 5/8 A
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faa o

4.3 N1399NLUULAZNITASNEERINIARINAFMIUINSViAIRINA
dwsunisasisangeiniaalng awnsoeenuuuld 2 35 Ae THlusunsudnsagudaslu
nsiun Bslasdunnnazdegmeiuvansiulesd aJ'1nﬁ?uLiﬁmmsaﬂian%’a;&aw‘%af]aummﬁ
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MMANA-GAL v. 1.0.0.60

J-antenna 470MHz

Ga 3.18 dBl 0 dB (Verhcal polanzahon)
Gh: 1.03 dBd

F/B: -0.67 dB; Rear: Azim. 120 dg, Elev. 60 dg
Freq: 474.000 MHz

Z:48.276 + j3.158 Ohm

SWR: 1.1 (50.0 Ohm), 12.4 (600 Ohm)

Elev: 0.0 dg (Free space )

AN 4.10 FURUUMIUNINTEINLATUVDIAIEDINIALINATIE AN UHF
lagnisdasesnelusiungy MMANA-GAL [32]



MMANA-GAL v.1.0.0.60

J-antenna 470MHz
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AIANUIN N
Adlan1sldaulusunsy MMANA-GAL

Help MMANA-GAL basic|

MMANA-GAL L is an antenna-analyzing tool based on the moment method, which was introduced in
MININEC version 3. The BASIC source code of the computation engine is published as a PDS in
MININEC. The program use the MININEC-3 engine modified by Alexandre Schewelew, DL1PBD, and are written in C
++.
Index
The parameters
. Copyright
. Introduction & Getting Started
. Antenna definition

. Antenna view
. Calculate

. Plots - Z, SWR, Gain F/B

Wire editor

Element Editor

Tips on Editing
Optimization

Results Comparison

. Far fields plots

. 3D pattern

. Tools HF components
. MMANA-GAL files

. Add-on Utilities

. Setup

Customizing User language

The parameters MMANA-GAL employs are limited as follows:

Parameters PRO version basic version
Segments (max.) up to 32000 8192
Wires (max.) 3000 512
Sources (max.) 200 64
Loads (max.) 300 100
Merged antenna files 2to4 none
Undo/Redo unlimited none
Auto check wires yes none
Speed of calculation 150% 100%

4 return to index
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Copyright
. The antenna modeling program MMANA-GAL basic is freeware and co-written by Alexandr Schewelev DL1PBD,
Igor Gontcharenko DL2KQ and Makoto Mori JE3HHT who also owns the copyright. There are no restrictions

on copying or distributing this software as long as the software remains unmodified and copyright ownership

is acknowledged.

MMANA-GAL basic is released without any support or warranty for any consequential damage caused by the use
of the program.

Bulgarian language file released on 2005.12.01 by Stilian Stankov LZ3BY

. Japanese language file released on 2006.05.20 by JA7UDE Nob Oba
. Spanish language file released on 2006.05.20 by Valentin Alonso Gracia, EA4GG & Dimitri Aguero, F4ADYT

. Serbian language file for MMANA-GAL released on 2006.05.20 by Slobodan Ilic' YU1GV
Dutch language file for MMANA-GAL released on 2006.11.01 by Frans Peeters, ON4AZD
. Czech language file for MMANA-GAL released on 2006.05.20 by Martin Kratoska, OK1RR

Last version MMANA-GAL 2.5 (basic) released on 2010.07.20 by Schewelew Alexander DL1PBD and
Igor Gontcharenko DL2KQ

Last version MMANA-GAL PRO 2.5 (professional) released on 2010.07.20 by by Schewelew Alexander
DL1PBD and Igor Gontcharenko DL2KQ

Revised English Language file for MMANA-GAL released 2010.07.20 by Mario Chomicz GBODE
Major English Help File revised & updated using Russian, German & English Files Released April 2010 by
Mario Chomicz G8ODE, Alastair Couper NH70 and Barry Short G3YEU

Please, do NOT send mail direct to JE3HHT, DL1PBD, DL2KQ.

. All comments and questions or concerns related to the MMANA-GAL basic program should be directed to the

MMANA-GAL YAHOO GROUP - http://groups.yahoo.com/group/MMANA-GAL . To subscribe to MMANA-GAL
Users Group - http://groups.yahoo.com/group/MMANA-GAL/join.

& return to index
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Introduction

Acknowledgments from Igor, DL2KQ:

I would like to thank Alex, RZ1ZK, for providing me information about Japanese MMANA and his help in the first
steps of translations Japanese mmana.exe file. I also thank Serge UA6LGO for his big heip in translations of
Japanese words and expressions.

Acknowledgments from Oba, JA7UDE:
I would like to thank Mr. Makoto Mori for ANOTHER great HAM software - MMANA. I hope many HAMs in the
world enjoy this great software.

MMANA-GAL has the following functions:

Table-based editor for antenna design and definition

Graphical antenna viewer

Viewer for horizontal and vertical beam radiation patterns

3D radiation pattern

Comparator for two or more "calculation" results

Antenna element editor

Antenna wire editor

Tools for defining the combination of elements with different diameters

Automatic antenna optimizer with respect to jX, SWR, Gain, F/B, Elevation, and Current

Ability to browse optimized results with manual tuning capability

Frequency characteristics chart maker

Data file generator

User language (any)

Please note that this document provides only a basic guide and overview for MMANA-GAL. It is not a textbook
of antenna modeling or analysis techniques. If you are familiar with the moment method, then you can make
full use of MMANA-GAL capabilities.

Getting Started

1. Start MMANA-GAL. By default the program starts in the Geometry tab.This is used to input the antenna
wire definitions.

2. Select File > Open (*.maa) and in the MMANA-GAL\ANT\HF simple\Dipole\ folder select DP20.maa. This file
was originally saved with a default frequency of 14.05MHz.

3. Press OK.

4. Select the Calculate tab and press the Start button at the bottom left of the window. The
antenna impedance and SWR will be calculated, based on the default frequency.

5. The results will be displayed an impedance of 71.5R -j1.913 and a SWRref 50 R = 1.43:1 .

6. To see the far field pattern, select the Far Field Plots tab, where the Azimuth and Elevation radiation plots will
be displayed.

7. Select the Calculate tab to return to the Calculate window , and change the default frequency to 14.15MHz,
press the Start button again.

8. The window will display the new values eg. an impedance of 73.1.5R + j8.601 and a SWR ref 50R = 1.5:1

4 return to index
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Antenna definition

File Edit Tools Setup Help
D@D +- s¢ $UAZ D2A OB RE
Geometry |View | Calculate | Far field plots|

Name 3ele Hentenna Loop 6m Freq 50.2 *+ MHz  [Tlambda

Wires 21 Auto segmentation: DM1600 ~ DM240 - SC2 - EC2 ~ [_1Keep connect

No. | Xi(m) Yim | zim | xem) | v2m) | Z2m) | Rmm) | Seq
[o0 05 -0.678 0.0 05 -0.678 6.0

0.0 05 2312 0.0 05 2312 6.0

0.0 05 -0.678 0.0 05 0.0 10

0.0 05 0.0 0.0 05 2312 10

0.0 05 0.678 0.0 05 0.0 10

0.0 05 0.0 0.0 05 2312 10

0.0 0.5 0.0 0.0 0.5 0.0 1.0

-1.57 05 0.692 .57 05 0.692 6.0

-1.57 05 2.368 .57 0.5 2.368 6.0

Sources 1 Loads 0 (L - uH; C - pF; R/jX - Ohm) V] Use loads

No. | PULSE | Vot V| Phasedg | No. | PULSE | Type | URiA0 [Cixmo] a1 | Fm1 |
1 wic 1.0 0.0 next
next

wlo[w]a[n]e]w]re]—

Equation
In MMANA-GAL an equation can be used instead of a number. The numerical operators supported by MMANA-
GAL are: +, =, *, /. You can also use () to specify the calculation order. Example:

5%2+1 =11
1+5%2 =11
(1+5)*%2 = 12
5%(2+1) = 15
20/(3+7) = 2
The special constants shown below can be use:
. R = Ai(lambda) = wavelength (meter)
. I =1inch (meter) 1inch = 2.54 cm
F - foot (meter) 1 ft = 12 inches
Example:
R/4 = 1/4

5*%R/8 = 15/8
30*%F = 30 feet
15*%I = 15 inches
Although the constants are immediately calculated by MMANA-GAL, they are not stored in memory .

Antenna Element definition - using the Geometry Table
In MMANA-GAL there are two ways to define the antenna that is to be modeled. The easiest way is to input
the antenna coordinates in the form of a table. Click on the Geometry Tab, this has a an antenna definition tool
in a table format like a spreadsheet. With the table, you can define the antenna parameters including
wire dimension, sources, and loads (LCR load/termination).
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EXAMPLE - creating a simple 2 element beam half wave antenna for 20m. ( the wire length will be approx
10m overall length).

. Place the cursor to the parameter box and input a numeric value in the "X" Column e.g. 5 using the keyboard.
Press the return key to validate the selected value.

. Notice that MMANA-GAL auto-completes the rest of the line and even allocates a wire radius of 0.8mm. You can
use a simp/e equation instead of a numeric value (see Equation).

. Now Right click the mouse to open up the EDITING pop-up menu, with which you can ADD to or DELETE the
line entry.

Wire definition

Define the wires that compose the antenna:

. X1 X-axis starting position of the wire (unit is meter or 1)
Y1 Y-axis starting position of the wire (unit is meter or 1)
Z1 Z-axis starting position of the wire (unit is meter or 1)
X2 X-axis ending position of the wire (unit is meter or 1)
Y2 Y-axis ending position of the wire (unit is meter or A )
z2 Z-axis ending position of the wire (unit is meter or 1)

R Radius of the wire (unit is millimeter or 1)
SEG Segmentation method

Please note that R is not the diameter, but the radius. Put a minus value to R when modeling a tapered element
that is composed of two or more elements having different radii.

If R= 0 then the element behaves as an insulated element. Using this trick, you can define a complex
combination of elements (the MMANA-GAL program wili automaticaily determine if any wires in a group

are electrically connected. However, there are occasions when the wires need to be combined into one

element wire, but with no electrical contact. In these situations, the grouped wires forming one element must
be connected via an additional wire-insulator (with R = 0) .

Changing the element radius
Antenna characteristics can change when the element's radius. This is particularly true in the case of a Yagi or
Quad antenna as this affects not only the impedance but also the gain and F/B ratio.
However, there are times when it will be necessary to change the element's wire radius without changing the
original design characteristics.

The recommended procedure when changing wire size.

. 1. Change the radius and calculate once.**

"

2. Push the Resonance button in the Frequency characteristics window, and obtain the resonance frequency "fo.

3. Use the fo as the design frequency in the antenna definition window.

4. Recalculate. If the antenna characteristics are close to the originals, continue.

5. In the antenna size window of the Edit menu, check Y-axis and Z-axis (uncheck X-axis to keep the boom

length). Resize the antenna so that it matches the original frequency.
. 6. Recalculate..
. 7. Repeat 1 to 6 if required..

** N.B. A broad band Yagi antenna has two or more resonant frequencies fo when jX=0.
The resonant frequency derived from the frequency characteristics window is only one of the range of two or
more frequencies. Therefore the derived frequency is not always same as the original fo.

When an element radius is increased, the resonant frequency is likely to decrease, and, if the element is
shortened, the resonant frequency is likely to increase. However, this situation is reversed in foop antennas.

Following the procedure above, the original characteristics should remain unchanged, otherwise it may

be necessary to optimize the antenna mode! again. This procedure, however, assumes that the original antenna
is resonant at the design frequency. If your element is capacitive reactive, as with a hairpin match,adjust

the efement length so that it is resonant and follow the above procedure. Repeat the element tuning with the
hairpin match .
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For a Yagi antenna, it is usual to place the boom in parallel with the X-axis, the wire elements parallel with the Y-
axis, and the height in parallel with the Z-axis. It is a good idea to place the source at Z = 0 or to place the center
of the antenna at Z=0. The height of the antenna above the ground can be changed using other

parameters described later.

For a vertical antenna place the source at Z=0 and the center of the antenna at X=0 and Y=0.

In order to connect two or more wires at one point, you must give them exactly same start or end position, i.e..
the wires must have the same X, Y, and Z values at the connecting point; otherwise they will be treated as
separated wires.

Example - inter-connecting To mode! a "T-shape " antenna with a vertical wire connected to the center of

a horizontal wire. Three wires (not two wires) have to be defined, as shown below:

Wire 1 Connecting point Wire 2

Wire 3

Height
The full height of the end of the wire above the ground is the sum of its coordinate Z (as set in the table of wires
in the Geometry window) and add height, as set out in the Calculate window the field Add height. If you
need connect an end of the wire to the ground (e.g.. GP) this sum (the full height) must = 0.
For a vertical dipole, in the GEOMETRY window definition table the source's Z-axis value must not be set to zero,
but make sure that the Ground ADD HEIGHT in the Calculation window is set to zero, else you will model an end-
fed antenna with errors in the calculated impedance,
HINT: when modeling an antenna that is erected on a rooftop , set a minus value in the Media Setting window
for the Real Ground option .

Segmentation
SEG value specifies the segmentation method :
Seg Method of segmentation
M ion.
Positive value anual regular segmentation
use not recommended.
0 Automatic regular segmentation.
use not recommended.
-1 Tapering segmentation. The lengths of segments vary
from ( A /(SCeDM1)) to ( A/DM2). This is recommended
(default) setting
-2 Tapering is applied only to the starting point.
-3 Tapering is applied only to the ending point.

Important: Tapering should always be employed even when modeling a simple dipole models, using
equal segmentation is not considered a good idea.

The moment method divides an element into pieces, called segments, and calculates the current flow in

each segment. The actual number of segments and the method of segmentation strongly influences the
calculation's accuracy. This is particularly true when an element is bent (e.g., loop antenna). In this case

the element has to be segmented into smaller pieces, but only around the bending point of the element. This

is achieved by using fine tapering.

Tapering is one of the methods that improves the calculation accuracy. It divides the element section near

the bending point into small segments, but divides the other sections (straight sections) into large segments. If
all the elements were divided into small segments, the computation time increases considerably. Tapering using
a small number of segments on a a straight element will produce accurate results.

Be careful when setting the SEG parameter with values of -2 or -3 for partial tapering , as the pulse may not
be generated at the center of the element. This can occur when an antenna element is modeled as two or
more elements each with different radii. Avoiding the use of these two values will prevent fatal errors.
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How MMANA-GAL Segmentation Process Operates

Initially a segment is selected in any element ( the selected element ), then the smallest distance of this
segment to any other element's segments or ground is determined (D). Next, the smallest distance of the
selected element's segment to its adjacent segments is also determined (d). However, these have to comply with
the rule D >d for any segments in any of the antenna's elements.

. DM1: the startinterval for tapering (= lambda / DM1EC)

. DM2: the final interval for tapering end (= lambda / (SCeDM2))

. SC: the easing parameter (multiplier), 1 < SC < 3. SC specifies the rate at which tapering changes.

. EC: the number of DM1 segments at tapering-end i.e the multiplier of the DM1.

Examples

if DM1 = 200, then tapering starts from ( lambda / (SC*200)) to ( Jambda / DM2).

If DM1= 600, and DM2= 60 then tapering will start with (lambda / 600) and finish with ( lambda / 60).

if EC=2, MMANA-GAL puts 2 segments with a ( lambda /DM1) interval at the tapering end point.

In most cases, EC is set to 1, but it can set to different values for special cases .
The Segmentation parameters are stored in the Antenna Definition file in CSV format (Maim menu - Edit
- Antenna definition Edit).
Example can be seen in the "145/435 MHz GP for mobile" antenna's file below:

145 /435 MHz GP for mobil

*

435.0

***W,‘res***

1

0.0, 0.0, 0.0, 0.0, 0.0, 0.492, 0.0015, -1
***Suurce***

1, 1

wib, 0.0, 1.0

*KK] 0gd***k

1, 1

wilc, 0, 0.03, 0.0, 0.0
***xSegmentation***

200, 20, 2.0, 1 <--. Explanation of this line the parameter order is DM1, DM2, SC, EC
*¥¥XG/H/M/R/AZEI/ X ***

2, 0.0, 4, 500, 120, 60, 0.0
###Comment###

Mod by Mario Chomicz, GBODE 16/11/2009 14:17:50

Calculation limitations

Although calculation accuracy is improved by the use of small segments, there is a limit. If the segment <
0.001 lambda the calculations will not be accurate. Similarly if the radius of the element is too large; segment >
4:1 the accuracy will be poor.

The calculation speed can be improved by using smaller values of DM1 & DM2 than those shown above. With
small values the calculation error tends to be small in the Gain and F/B ratio , but is relatively large in

the Impedance (jX). So its generally recommended that the trade-off between speed and accuracy is

first considered before any changes are made.

Guide to calculation accuracy
There is no exact criterion to judge the calculation accuracy. A good guide is to check how the impedance is
affected by increasing or decreasing the number of segments. If the impedance change is small the model
is correct.
Alternatively, check the current distribution in the antenna view window . Smooth current distribution indicates

that the model is correct.

The lambda check-box
When this box is ticked, MMANA-GAL recalculates all the dimensions in the definition with respect to wavelength.
A 20m half wave dipole with two 5.13m long elements will be re-calculated as having two elements that
are 0.242296m long. This is called the wavelength mode. When the box is not checked, MMANA-GAL uses 'metre'
as the unit for dimension and 'millimeter' as the unit for the radius.
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Internally the MMANA-GAL program uses metric measurements for all its functions. To re-scale an antenna that
has been defined in wavelengths for another frequency it is necessary to use Geometry Tab tool bar EDIT drop-
down menu Wire Scale function.

In the above 20m dipole example the elements are 0.242296m long, if the 7.05 MHz option frequency is
selected, MMANA-GAL re-calculates the elements to be 10.30333m long. This will be seen when the lambda
check box is not checked.

The Keep connected check-box
When checked, the Keep connected box, ensures that the dimensions of all elements connected to the
target element can be re-scaled, without losing the connection to the target element. Otherwise, it would be
very difficult to design a Yagi or loop antennas if all of the element X-Y-Z coordinates have to be changed
every time.

Sources (Feeding point)
Pulse position. Use the following convention for

defining pulse positions.
W#C(#) Offset from the center of the wire.

. Puls W#B(#) Offset from the beginning position of the pulse
assignment on the wire.
W#E(#) Offset from the ending position of the pulse
assignment on the wire.

Phase deg. Phase of feeding, deg.

Volt. vV Voltage of feeding, V.

Example :
. WI1C Center of wire 1
. W3C1 One point ahead of the center of wire 3
. W2C-2 Two points behind of the center of wire 2
. W2B The beginning position of wire 2
. W5E3 Three points behind of the ending position of wire 5
Usually, the Phase is set to zero (0) for an antenna with one source. For antennas that use phase driven elements
(e.g.,135 degree phased driven HB9CV), put 135 as the Phase value at the second source.
The absolute value of the Voltage is not important, but it affects the relative amplitude of the current
distribution shown in View in the Geometry Tab.

Loads (lumped-constant)
To define the pulse position, use the same convention as the source. Defining loads: move the mouse pointer Type
cell , and hit the return key or left click the mouse. A pop-up menu will appear with C, R+jX, or S .
Using the mouse again left click on the load that is required, this will then appear in the TYPE cell that was selected.
. When defining an LC load's parameters , L is specified in (uH), C(pF), and Q as number.
. To define a coil specify L, and put C to zero (0)
. To define a capacitor specify C, and put L. to zero (0)
. Put 0 to Q if L or C has no loss, or real value of the Q if L or C has loss.
Where L and C create a parallel tuned trap. MMANA-GAL automatically calculates and displays the
resonant frequency for the given values of L and C. Once you have defined the tuned trap , MMANA-GAL
will automatically change either the L or C value, while keeping the same resonant frequency
constant ( Resonance Keeping function ), whenever C or Lis changed.
STOPPING THE AUTOMATIC RESONANCE FUNCTION: Set the value of L or C to zero ( 0) to stop the
automatic resonance keeping function. To restore the function reinsert the vales for Lor C .

LC Load Calculations
For LC Loads the program automatically calculates the missing value of Frequency, L or C value from any
two parameters.

MANNA-GAL assumes the value of Q to be Zero , but this can be changed after the Frequency, L or C values
have been calculated.

N.B. A very high Q is usually indicative of a low loss situation.
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R+jX Load
This is specified under the TYPE column with a left click of the mouse. When selecting R+jX, the row
definitions change to show
PULSE, TYPE =R+jX, R(OHM), jX(OHM).
To indicate capacitive reactance remember to put a minus sign (-) in front of the value. This can be used to specify
a termination or some other unusual reactance that needs to be modeled.

Complicated Load

This is specified under the TYPE column with a left click of the mouse. When selecting S the row definitions change
to show A0, BO, A1,B1 etc in the series ( A0 - An andBO - ) for the load. The Nth parameter is
automatically defined as the input point.

The S parameters can be obtained by applying the Laplace transformation to the lumped-constant circuit (S =
jw).

N.B " w"is omega or 2pi*f,. The coefficients of the numerators are AQ - An and those of the denominator
are BO - Bn.

Z = R+LS+(1/CS) 1 + RCeS + CLeS2
The Laplace form of the equation above is:

Z = R+j o L+(1/j w C) --> R+SL+(1/SC)

Therefore, you can simulate this with A0O=1, A1=RC, A2=CL, B0=0, B1=C, B2=0 (or A0=1/C, A1=R, A2=L,
B0=0, B1=1, B2=0). The units for R, C and L are in ohms, F, and H, respectively. The absolute values with
these units tend to be very small, therefore the exponential notation is recommended e.g. a capacitor with a
value of 20pF is expressed as 20 » 10-12 = 2x10-11,
The same results will be obtained for all the calculations using either the S parameter or R+jX , because
they represent the same lumped-constant load. However, since R+jX is frequency dependent, using this method
to analyze a multi-band antenna can be difficult.

Samples load are given in the following models:
Loading coil VDP40B.MAA in directory ...\ANT\SHORT\L
Loading capacitor MAGLOOP.MAA, MAGLOOPC.MA in directory ...\ANT\\SHORT\Magnetic loops\
Trap MULTDPH.MAA, MULTDPHW.MAA in directory ... \ANT\HF multibands\Trap\
>Resistor termination T2FD.MAA, RHOMBIC.MAA, ABW1.MAA in directory ...\ANT\HF aperiodic\
. S parameter MCQM.MAA in directory ...\ANT\HF multibands\LC in antenna

Pulse assignment
Pulses are assigned to the wires in the order of the wire definition. A pulse is not assigned to the unconnected end
of an independent wire. If this wire, on the other hand, is connected to another wire, a pulse is assigned to the
end point. However, in the special case where a wire has its Z-axis value defined as zero (0), a pulse is assigned
to that point (a vertical antenna is a typical example).
Be careful when modeling current direction at the source. Look at the example below with four wires. This is
similar to the method for feeding a double doublet or twin delta loop. In such cases, the source is placed centrally

on a short wire between two sets of wires, as shown in the diagram.

In such cases, the source is placed centrally on a short wire between two sets of wires, as shown in the diagram.

Incorrect

4 _return to index
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Antenna view

File Edit Tools Setup Help
De@D +- »¢ U@ Den OB R
| Geometry| View | Calculate | Far field plots |

Rotate around : ) Selected wire © Middle point of antenna
" — .

Zoom currents [¥] Currents
{J "] Segments

Selected wire 11 = [1Pen width x 2

Opens a new window displaying the image of the antenna file. The current distribution is calculated
and superimposed on the image. Vertical current components are shown in Red and horizontal in Blue .

Select a wire
A specific wire can be selected by either using the up/down arrows of the spin box, or by left clicking on the wire.
The selected wire will be redrawn in bold.
Each new wire selection is highlighted in the GEOMETRY window by a dotted rectangle in the X1 column of the
WIRE DEFINITION table. For complicated antenna models, this method is very useful for identifying individual
wires prior to changing any definitions.

Zoom Currents
The slide control is used to magnify the size of the currents shown superimposed on the antenna image. N.B. it
is necessary to perform at least one calculation in order to display the currents.

Zoom

This slide control proportionally magnifies the whole antenna image and superimposed currents.

Pop-up Menus
left click anywhere on the screen to activate the pop-up menu of the Wire Definition Editor , which can be used
to amend selected wire details.
Right clicking displays another pop-up menu, in which you can change the antenna's position, add/delete a
source, move the wire etc.

Rotate
Select one of the radio buttons at the top of the screen ( Selected Wire, Middle Point of the antenna, or X=0
Y=0 Z=H). Press and hold the left mouse button to rotate the antenna image around the selected axis.

CTRL+Left Click

To reposition the antenna image anywhere on the View screen

Currents Check box
Check this box to superimpose the current distribution on the antenna wires. N.B. it is necessary to perform at
least one calculation in order to display the currents. Vertical current components are shown in Red and
horizontal currents in Blue .

Useful Hint: It is often helpful to look at the modeled current distribution as any unexpected deviations or
irregufar wave shapes may indicate a need to re-check the wire definition, wire connection or segmentation
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Segments Check box
Check this box to display the segmentation points. This can be of help when verifying tapering.

4 return to index
Calculate

} MMANA-GALpro dAahel
File Edit Tools Setup Help
DERED +- ¢ CUP= D2A O RE
Geometry | View | Calculate |Far field plots|
Jele Hentenna Loop 6m
T WAVE LENGTH = 5.972 (m)
Freq * MHz TOTAL PULSE = 333
Ground | THE LOWEST POINT OF ANTENNA = 19.308 M
PULSE U (V) I (mA) Z (Ohm) SWR
Free space wic 1.00+i0.00 21.18+j0.57 47.191.28 1.07
") Perfect CURRENT DATA
L | FARFIELD .
g [ Ground setup || NO FATAL ERROR(S)
1.01 sec
Add height 20.00 -m

Material Al pipe =

No. | F (MHz) | R(Ohm) | X(Ohm) | SWR 50 | GhdBd | Gadbi | F/BdB | Elev. | Ground | AddH. | Polar | |
47.19 -1.28 1.07 - 16.39 19.77 40 Real 200 hori

ATest [ _Stat ] [ Optimization Optimization log |[__Plots ] [ Wireedt ][ Elementedit | |

The MININEC3 algorithm relies on real ground parameters to calculate the far field and the subsequent beam
pattern. The impedance (Z) calculation also assumes a perfect conductive ground. Consequently, for antennas
that are < 0.2A above ground, the calculated results tend to give lower impedance values than may be realized
in practice.

If a horizontal antenna includes one (or more) wires <0.2A above ground, or where ground plane radials are
<0.05A above ground, NEC2 can be used to obtain more accurate impedance results. If this level of accuracy
is needed, GAL-ANA is available and uses the same *.maa file.

An error message is displayed in the upper log window if MMANA-GAL is not able produce calculated result. This
is more likely to occur with antenna definition errors.

Service MMANA-GAL calculates a worst-case front-to-back ratio. The default value for the angle of the rear
sectors is 120 degrees, but this can be amended in -> Options and Setup. Click on the Setup tab, the angle
can be changed in Rear Range of F/B.

Ga represents the absolute gain.

Gh is derived simply by substituting 2.15dB from Ga. Gh is not displayed if the ground option is included.

In order to simulate two or more types of ground, additional X-distance or R-radius and height parameters will
be required for each type. The option in MININEC to apply a virtual ground, is also available in MMANA-GAL.
The ground condition parameters are only used for calculating the far electric field (beam pattern).

To change the ground option, select the REAL radio button in the Ground panel. Left click on the Ground
setup button to bring up the Real ground setup window Set the dielectric constant and conductivity (mS/m) to
reflect the actual ground. The height of the first ground type should be 0. To add another ground type use

the Next button. The SETUP window is closed by a Left Click on the top right hand corner.
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Dielectric constant and conductivity of the ground

. Ground Dielectric constant Conductivity (mS/m)
Sea water 81 4000

Fresh water 80 1-10

Wet ground 5-15 1-10

Dry field, forest 13 5

Sandy field 12 2

Suburb, industrial 5 1

Arid field 2-6 0.1

& return to index

Plots - Z, SWR, Gain F/B

Detailed

| SWR | Gain/FB | Far fields | Setup |

3.0

Bw 327.6 kHz (SWR < 1.5)
Bw 574 4 kHz (SWR<2.0)

SWR on Z: 50.0

The Plots window is accessed from the bottom of the Calculate screen by clicking on the Plot button.

At the top of the Plots window there are six special buttons that are used to produce the plots.

Bandwidth Selection Box : This has a drop down menu that is used to specify the bandwidth,centered on

the modeled frequency, which is used to create the various plots.

. Speculation button : The program uses a small offset in frequency to estimate the frequency characteristics
either side of the modeled center frequency for any of the required parameters ( e.g Z, SWR etc). The program
uses a linear approximation for R, Ga, and F/B and assumes that the antenna is a serial resonant circuit to

estimate the jX and SWR. The program cannot estimate the far field pattern.

. All points button: This button is used to produce the specified plot for the selected bandwidth using 5

equally spaced frequencies i.e. +/- 2 frequencies either side of the modeled center frequency.

Detail button: 21 equally spaced frequencies spanning the selected bandwidth to produce the specified

plot. Because there are more points to calculate the graph will take longer to produce. This option is useful

for obtaining the antenna characteristics over a relatively wide frequency range. However if the selected bandwidth

is too big, the plot will become less accurate.

Resonance button: MMANA-GAL calculates the resonance frequency of the antenna and shows the Fo in the

Z graph. on the top left hand side. Please note that it can take a substantial time for the calculations to be

completed and all the various graphs populated with the data.
Print button: MMANA_GAL Automatically detects the PC's Printer. Clicking on the PRINT button will open up the
pop-up panel for the PC's Printer dialog box. the printer will produce a single page with the Z, SWR, and Ga/FB

plots. The Far Field plot is not printed.
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Tabs:

. Z (Impedance) : The graph's Y axes are labeled R and jX and the X axis is scaled according to the
selected bandwidth.
. SWR : The graph's Y axes are labeled SWR and scaled according to the limit set for SWR in SETUP. The X axis
is scaled according to the bandwidth that has been selected.
. GAIN F/B : The graph's Y axes are labeled GA and FB and the X axis is scaled according to the selected bandwidth.
FAR FIELD : The beam pattern plot superimposes all the calculated results for all the speculated
frequencies. Specified by the Speculation, Detailed, All-Points buttons. Using the ON column the
different frequencies can be toggled ON or OFF. Using this method it is possible to deselect plots for
specific frequencies so that only one or a selected few are displayed on the graph. The three check boxes V, H and
V+H specify the polarization to be plotted. The fourth check box, Total, is the summation of the two fields.
. Setup: is used to:
1. specify the middle frequency (centre) on the plots,
2. set the y axis of the graph to a specified SWR i.e SWR values greater than this are not plotted.
3. set the number of dots or points plotted from 9,13,17,21.
4. Match Options:

> Check box SWR -On : On the setup page, the frequency value selected in the "Match frequency" control will
be assumed to have a 1:1 SWR, and the SWR plot will be interpolated from that point.

» Check box Z, SWR -On : As above, but now the Z plot will also be assumed to have a value equal to the
reference value, and the Z plot will be interpolated from this point.

A return to index

Wire editor

Wire No.11
X1: 1570 m
¥1:-0.500 m
21:0.000 m
X2: 1570 m
Y2 -0.500 m
22:2.368 m
R : 1.000 mm
SEG: 1

Len: 2.3680 m

Rotate: Shift + mouse

[ xvl 2 v

Zoom
Y

Display Al

| Auto
Step 0.1

Select Wire edit from the tool bar Edit menu to start the wire editor. You can add, modify, and delete the wire
using mouse operations. The editor has four perspective views.
. 3D : Three dimension view.
. X-Y : Top view.
. X-Z : Side view.
. Y-Z: Front view.
The sliders and buttons at the right of the window are:
. Zoom slide : Zoom-in/Zoom-out.
Edit wire : Select mode.
New wire : Add a new wire.
New loop : Add a new loop.
Plus tool button : Centered on X=0, Y=0, Z=0.
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Whole view tool button : Zoom the view to show full antenna.

Display pull down list :

> All: all the wires.

5 Plane: the wires on the same plane.

> Element: show only wires that are connected with the selected wire.
Grid : Hide / Unhide the grid.
Step Grid - scaling (step size)

Right click on the window for the pop-up menu that has the following options:

Full view : Centre the window at the cursor position.

Centered in X=0, Y=0, Z=0 : Centre the window at the reference point (X, Y, Z = 0).

Centered on the antenna: Move the centre of the antenna to the centre of the window.

Connect to the closest wire : Connect the selected wire to the nearest other wire.

Disjoint wire at the connected point : Disconnect the wire from other wires at the connection point/

Set center wire on center axis : Move the selected wire to the axis.

Divide wire into : Divide the wire into the specified number of elements.

Del wire : Delete the wire.

Grid start point : Align the grid to the specified point.

Selecting a wire
Right click on the target wire. This wire will be displayed in red and the others in black. The connected wire's
end points are marked with an X, if not connected they are marked with O (square). A complicated antenna, such
as an Log Periodic Dipole Array (LPD) , can be defined by making full use of these functions, i.e Divide wire, Dis-
joint wire, Connect wire to the closest wire, etc.

Mouse operation in the wire selection mode
Right click on the "Edit Wire" button in the menu panel to initialize the wire selection mode. Right click to select
the target wire. Please note that most of the functions to be described are unavailable in the "3-D view
window", where it is only possible to alter the wire end points or connect the selected wire to other wires.

Move the mouse near to the end of the wire; the cursor will change shape to a cross. Right click and hold on the
end point and it is possible to move the wire to any position. Hold the shift key while holding the right click button
to pull the wire vertically or horizontally. By holding the control key and the right click button it is possible to alter
the angle without changing the length of the wire.

Move the cursor to the middle of a wire, the cursor shape will change to an arrowhead with a square box, hold

the right click button to move the wire to any required position. Holding the shift button at the same time will
move the wire in a vertical or horizontal direction.

Wire definition mode
To add a new wire, right click the New Wire button in the menu panel . Click on the position where the new
line starts and drag the new wire to the required end point. The actual length of the wire will be displayed in
the Parameters window ( top right hand side of the screen). It may be necessary to change the STEP or ZOOM
so that the exact Length (Len) can be defined. The length can then be adjusted by selecting Edit Wire.
Alternatively the wire size can be directly input by clicking the right hand side Parameters menu window. Note that
in the 3-D view window, you only can add a new wire that is connected to another existing wire.

Edit Wire
To Edit a wire, click the Edit Wire button in the menu panel, and click on the wire to be edited.
Press DELETE key to remove the wire, or click on an end of the wire and drag the wire to adjust the length to
the required size. It may be necessary to change the STEP or ZOOM so that the exact Length (Len) can be
defined. Alternatively right click to open the Editing pop-up window where the special functions can be accessed.

Loop definition mode
Click the O (square) button in the menu panel to start the LOOP definition mode. Click and drag to place a
new square loop. Note that this mode is not available in the 3-D view window.

4 return to index
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Element Editor

Paramelers | view @ Change only end points Change all coordinates proportionally

Form Int.(m) ] width(m) ] Height(m) | Perim(m) ] R(mm) | Seg | Wires
quad 157 1.0 3.06 8.12 Mixt -1 7
V quad Base element 1.0 299 7.98 Mixt

-1 7
V quad 111 10 294 788 Mixt -1 7

|| off - dist: from first el I, on - space beh 1 wires

The ELEMENT EDITOR can be found in the EDIT drop down menu, or selected by the shortcut, CTRL-E, from

any window. The editor is designed to simplify the input of data for complex antennas such as the 6 element Yagi
or octagonal loop. Use of the Geometry window to input such data can be very tedious and may result in

simple errors when specifying the elements using the X-Y-Z coordinates. The Element Editor simplifies this
operation by providing a format that is intuitive. Values for width, length, perimeter, and element spacing are
entered in the Element Editor table (shown above).

GETTING STARTED

It's a good idea to become familiar with some of the ELEMENT EDITOR's main features. These features are
described in the following sections using a yagi antenna as an example.

CREATING THE BASE ELEMENT

Initially, define one element length of a Yagi antenna. Enter 1.00m in the width column of the blank table and
press ENTER. The rest of the first line is populated automatically. The first cell in the form column displays
"H Line" (Horizontal Line) and the first cell in the "Int" (Interval) column displays "Base Element".

ADD ANOTHER ELEMENT
Place the cursor in the second line below "H-Line" and press ENTER. A new pop-up window is displayed, select ADD
to fill the second line. Note that MMANA-GAL copies the parameters of the front or back element. This is useful
for defining a complicated element (e.g., an element with a capacity hat).
DELETE AN ELEMENT
To delete a line, place the cursor anywhere on the line, right click and select Del from the pop-up window.
NB. The Base Element cannot be deleted, the option being "greyed-out".
NOTE: If you delete any wires in the process of making the model, MMANA-GAL will renumber the wires starting
from 1. But, it will not re-number the source wire. Make sure that the source is placed on the correct wire - it

may often be necessary to zoom in to accurately place or replace the source, especially if an antenna image has
a large number of elements.

CHANGE OF ELEMENT FORM

Move the cursor to the first cell of the Form column (it should be displaying H Line) and right or left click. In the
pop-up window select Change of Element Form and from the pull down list select V Quad. The first line in
the table will chanae. V Quad (Vertical Quad).
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Vertical Quad appears in the Form column and the width changes to 0.5m . Select View, the simple single
line element is now a square. It may be necessary to zoom in as the these options are quite small. For practice

try changing the first element to some of the other options e.g triangle.

EDITING VALUES IN THE ELEMENT TABLE
Place the cursor on the value that needs to be changed, and then hit backspace to clear the data area. Now type
in the value required and hit return, the value will have changed. There are two radio buttons on the Element
Table. When Change only the end points is selected, only the position of the end points of a selected
element, which can consist of two or more wires, will be changed. Select Change all coordinates proportionally

all of the associated wires will be changed proportionally on the X, Y and Z axes.

SPACING is defined as the distance between adjacent elements. The element having a branch toward X-axis (e.g.,
a capacity hat) is defined with respect to the center of the element. For this reason, it is a good idea to extend

the capacity hat symmetrically with respect to the element.
ELEMENT MEASUREMENTS
When the Check box at the bottom left is ticked the table will show the the spacing between the wire elements.
When the check box is empty the table will show the distances from first wire element in the table.
When lambda is checked, the wire elements are measured in wavelengths, otherwise, the wire length is displayed

in meters (radius is in millimeters).

PRINTING THE ELEMENT TABLE
From the PARAMETER View, right click to activate the pop-up window, and select Print this table.

SAVING THE TABLE DATA
From the PARAMETER View, right click and select Save this table as file from the pop-up window. The data

is saved as a CSV file and can be imported into MS-Excel.

HINT. Initially MMANA-GAL scans the antenna definition to discover how the wires are connected together. Wires
that have the same XYZ coordinates are assumed to be connected to each other. The program then analyzes

each element's dimensions by looking at the vectors. MMANA-GAL will use different procedures during this analysis.
e.g. if one of the elements has two or more loops, such as the Hentenna or Twin-foop antennas. The resuits of

this analysis affects the OPTIMIZATION Process (described later). However, if, after optimizing an antenna,

the results are quite different from the expected values, it may be necessary to change the order of

element definitions by using the "Edit by text function" in the tool bar Edit menu.

N.B. The order of the elements may change if elements are deleted or added, therefore it may be necessary to

alter the position (wire number) of a source and /or load.
& return to index

Tips on Editing
Search and Replace
s 0 7

Value to search -0.678

Value to replace -0.5

Coordinates to search
e Al only Y

only X only Z

/| Also replace mirrored coordinates
[ oK [ Cancel |

The Search & Replace (S&R) tool can be selected from the EDIT menu or by using the short cut CRTL=R. The
tool is provided to simplify making changes to complex antennas, e.g. to change the height of a multiple

loop antenna. The search tool is very easy to use and is self explanatory.

The tool will also replace mirror coordinates if the check box is checked. Positive and negative values are
compared to their absolute values, e.g. replacing 3 with 4 also replaces -3 with -4.

The S&R tool can be used to exchange the X- and Y-axis values, the Y- and Z-axis values, or the Y- and Z-
axis values, and is useful for changing the antenna's polarization from vertical to horizontal.
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Wire scale
0Old frequency 50.2 MHz
New freq 144.100 * MHz

Mult. 0.348369
Object
V1 X axis [ Taper wires
JY axis 4 Wire radius(R)
V|7 axis [ Add height

ok [ coa |

The Wire Scale tool can be selected from the EDIT menu
NB. there is no short cut for this tool.

The tool can be used to enlarge or reduce the size of the antenna. This is very useful when re-scaling an
existing antenna design to a different frequency. The re-scaled antenna may require additional fine tuning.
Note that the Search & Replace tool (see above) does not rescale any loads. This must be done separately.

The load design tool can be selected from the SERVICE menu > Options and Setup or by right clicking on
the toolbox icon on the Toolbar,

TUNING AN ANTENNA MODEL

To optimize an antenna quickly and accurately when the calculated results indicate that the model is not as
required, use the following method.
This example is for a centre fed 12m dipole 10m above ground for a design frequency of 14.15MHz. In MMANA-
GAL Y1 is set to 6m and Y2 is set to +6m, over a Real Ground
. 1. In the Calculate window press the start button. The results should show an SWR of 11.5:1
. 2. Left click on the PLOTS button at the bottom of the window. In the Plots pop-up window click on the Z tab
and left click on the RESONANCE button.

3. A new pop-up window wili appear with "write current frequency to the table F,SWR, gain ,Z ". Left
click on YES. MMANA-GAL! will run several sets of calculations and draw graphs for F,SWR, gain ,Z

4. On the Impedance plot note the off-tune frequency when the jX value is a minimum. i.e zero (0). This is
at 12.262 MHz

. 5. Return to the Geometry screen and enter 12.262MHz in the Frequency box at the top right side of the
screen. Click the Calculation Tab

6. The Calculation Screen should be showing 12.262. MHz. Run the calculation again , the SWR wifl now
show 1.85:1

7. On the Tool bar click EDIT then wire scale . In the wire scale pop up window enter 14.15MHz and then close

the window and return to the Caiculation screen. The frequency should be showing 14.15MHz.

. 8. Run the calculation again, the SWR should now be 1.55:1 The antenna has now been tuned.

Round value
This function is used to reduce the number of decimal places that are shown for the dimensions and
calculated values. The program caters for 2 to 5 digits. Round works on all the parameters including wire
coordinates, radius, and lumped-constant load.

Stacking two or more antennas
MMANA-GAL has a special function that copies the original antenna, and will stack the antenna(s) either in a
vertical or horizontal array. It is advisable to first save the original antenna *maa with a new file name. This
is because once the stack has been created using the Make new description as new antenna button, there is
no way to undo the result.

To access this special function go to the Tool Bar select EDIT, and then click on Make Stack. The pop up
window shown below will appear.
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T A,

Num of horiz. 2 - Vertical position
Num of vert. 0 - @ Stack around original place
Hor. space 1.0 Wi Stack at onginal place and above
Vert. space 1.0 Wi Stack at original place and below

7| Hor. space = vert. space
7] On-in lambda, off - in meter

Make new description as new antenna -_| Make stack f Cancel

STACKING OPTIONS
A good example to experiment with is the MMANA-GAL VHF 6m Beam - model 6el Yagi.maa
Copies of the Antenna
In the following explanation Basic-el refers to the original antenna that is being stacked . The Make Stack tool
allows the Basic-el to be stacked in multiples of 1-8 in the horizontal plane and of 1-8 in the vertical pane.
N.B. the total number of antennas must not be greater than 64.
The MMANA-GAL drop down menu offers 1,2,4 or 8 copies but an intermediate number can be entered
by backspacing over the number and entering a new value.
The stacking can ordered horizontally, vertically or by both planes simultaneously. The results can be checked
by clicking on the View Tab.
However, to return back to the "Stacking"tool you have to go to the Tool Bar select EDIT, and click on Make Stack.
You can overwrite the values in the Num of Horizontal or Num of Vertical boxes.

Cancel is used to exit the Make Stack tool.

Antenna Spacing

The antennas are spaced in term of wavelength (WL) either as a number ( 1.25) or as measurement 5.936
metres. The spacing of the antennas in the horizontal and vertical planes can be changed if necessary. The Hor
space = Vert space check box is used to maintain spacing symmetry.

Vertical Position ( offset from the origin 0,0,0,)
The resulting stacked antenna model can be seen using the VIEW Tab, and is displayed with the X,Y and Z
axis superimposed. MMANA-Gal offers three choices for the "stacked " array which can be selected by using
the mouse.

. Stack around original place. This choice centralizes the stack about the the origin 0,0,0

. Stack at original place and above. This choice displays the stack above the origin 0,0,0

. Stack at original place and below.This choice displays the stack below the origin 0,0,0
To make your stacked design permanent, push the Make new description as new antenna button in the
Stack window. However once this done it is impossible to revert back to the original design, i.e. a single antenna.
The Make Stack tool is used to implement a phased driven or a unbalanced driven antenna.
Please note that the total number of antennas (N) = [number of horizontal] x [number of vertical]lantennas = 64.
Therefore the original antenna model design parameters are all scaled up by a factor of N:

Number of pulses: neN

. Number of wires: neN

. Number of sources: neN (voltage = 1/N, identical phase)

. Number of lumped-constant: neN
where n was the original antenna's "number" for any parameter
Note that when making a vertical stack, the vertical position choice affects the calculation with respect to ground.
An error message will be displayed if the antenna height places the antenna "below ground "! It is also important
to note that the vertical position is not considered in the free space calculation. Therefore, the model may work
in Free space but produce an error message when GROUND is set to Real.
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‘Wire definition

Wire definition

X1 -1.5700 = m X2 -1.5700 = m R 1 mm
Y1 -0.5000 —m Y2 -0.5000 4 m

Z1 0.0000 “'m 72 23680 B m

Polar coordinates (Length and angles)

Keep point Length 2.36800

@ Start point Middle point Azimuth angle 0.00

D Zenith angle 0.00 = deg
7| Keep connected " lambda (oK ] [ Cancel |

——————————————————————————————————————————————=—==|
MMANA-GAL uses the orthogonal X-Y-Z coordinates to define and calculate antennas. However, it occasionally

easier for the designer to use the polar coordinates (i.e., length, azimuth, and zenith) for the wire definition. This
pop-up menu provides a polar coordinates editor.

Taper wire set
This tool can be activated from the Tool Bar EDIT sub-menu by clicking on Taper Wire Set and will display a
new window.
A simple example to look at is the MMANA-GAL 20m 4-Element Beam ..\ANT\HF beams\4EL20.MAA.
The menu facilitates the definition of any wire that is composed of two or more sub-wires having different radii,
also known as a "taper schedule". Typically HF Yagi antennas are made with two or more telescoping sections
of different sized tubes to reduce droop of the antenna and reduce its wind resistance. The tool simplifies the

designs these types of antennas by using special parameters.

R | Type | L1(m) |R1(rnm)| L2(m) |R2(rnm)| L3(m) |R3(mm)| L4(m) I

40 <= 20 (150 18 125 99999.9/10.0

The first step, is to set a minus value for the R (radius) of the element.
The next step, is to define the following parameters.
. R (mm) - Pointer to the definition - must be minus
Type - Type of combination (e.g., center point, starting point)
LO - L9 - Length of each element
RO - R9 - Radius of each element

Whenever MMANA-GAL finds a minus value (-) in the " R field" , it looks for the definition of R in the
combination wire list. If two or more definitions have the same R , it uses the first one. The R used here is just
a pointer and is not the real radius value with X-, Y-, or Z-axis.

[ Type <> or <> *]

L4 L3 L2 L1 Lo L1 L2 L3 4

R4 R3 R2 R1 RO R1 R2 R3 R4
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[ Type->or->*]

LO L1 L2 L3 L4

RO R1 R2 R3 R4
Youcanuse " <> "or" <> *" for Yagi antennas, and " ->" or " ->*" for vertical antennas.
For instance, an antenna element consist of 3 tubes of differing diameters:-

Diameter  Length
30mm  2m

25 mm 1.8m

20 mm  Variable (towards the end)

Use the following parameters
L0=2 RO=15
L1=1.8 R1=12.5
L2=99999.9 R2=10

An antenna element setting of 99999.9 (eg L2=99999.9) indicates that there are no further antenna elements. If
L3 is set to 0, L2 automatically becomes 99999.9.

[ Type <>or <> *]

22m 1.8m 2m 1.8m 2.2m

20mm 25mm 30mm 25mm 20mm
[Type -> or -> *]

2m 1.8m 6.2m

30mm 25mm  20mm
In the antenna View window, the tapered element is displayed with the connecting points marked with a
blue square . Right click on the element to verify the combination. You should pay careful attention to
the segmentation for a combination of elements. Even if you specify equal segmentation, the actual segmentation

will not follow this rule because of the element's construction. You have to adjust the DM2 value using the
Antenna View (and increase the value to 50 or 60).

Move

Along the axis

X 1.100 m
Y -3.400 im Only selected point
Z 0.000 “m

@ All coordinates

You can move the selected wire to any direction parallel with X-, Y-, or Z-axis.

4 return to index
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Optimization

Rale of evaluation—

1 No goal set (simple sweep)

Gain

U

|¥ Resolution 2deg [¥] display log

Parameters

No. Type I Position Associated Step i | Max I Value |
Eleme. 1 Int i 2000.0 1.57

Eleme. 1 X . 1 9.0 8.12
Eleme 2 X 85 7.98

All elements Element edit

Automatically optimizes the antenna giving consideration to various parameters. Select the Optimization in
the view menu or push the Optimization button in the calculation window to open the optimization window.
The goals of the optimization are:

Minimize the jX (get the antenna resonant)

Minimize the SWR

Maximize the gain

Maximize the F/B ration

Minimize the elevation of the beam

Matching circuit

Maximize or minimize the current
In most cases, these parameters are in the 'trade-off' condition. You can select the parameters that you focus
on using the slide bars in the top of the window. As you slide the bar to right, the selected target is prioritized. As
you slide the bar to the left end, the target is ignored.

If you check the No goal set box, MMANA-GAL simply sweeps the parameters regardless of the state of the
slide bars. MMANA-GAL increments the parameter from the current value to the Max value. This is useful to
observe the antenna behavior from the viewpoint of the height or frequency.

Push the Advanced button to set the target at length. Assume that you are happy if the antenna has 20 dB F/
B ratio. Put 20 in the F/B ratio box. MMANA-GAL attempts to optimize the other parameters if the antenna
already has 20 or more F/B ratio.

Push the Band setting button to get the dialog box, with which you can specify the band frequency and the
source. This is useful for optimizing a multi-band antenna. In default, MMANA-GAL tries only one band and source
as specified.

Matching circuit is one of the hairpin match, capacitance match, and any Z. The hairpin match has minus
jX (capacitive) and the capacitance match has plus jX (inductive).

Current optimization attempts to maximize or minimize the specified pulse point.
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The antenna parameters that MMANA-GAL changes during the optimization procedure are:

Wire coordinate and radius

Wire length, azimuth, and zenith (in polar coordinates)

Element width, perimeter, and radius

Parameters of lumped-constant load

Antenna height

Frequency

Voltage and phase of the source

Stack space

You can set the parameters above as up to 128 variables. Hit return key or click on the type field to display
the type selection pop-up menu. Hit return key on the what field to pop the menu up. Input a value manually to
other fields.

Wire coordinate and radius

These are most basic variables. You can change the X1, X2, Y1, Z1, Y2, Z2, and R of the wire. If the specified
wire changes its coordinates, the connected wires also changes together to keep them connected. This
method should be useful for the fine-tuning. Unit is always meter. Pos. is the element number.

Wire length, azimuth, and zenith (in polar coordinates)

You can change the wire length and angle with respect to the reference point in the polar coordinates. This is
useful for optimizing the length or the angle of the inverted V and V beam. It should be noted that you must not
set the element position or space as the variable if you change the X-axis. MMANA-GAL does not prevent it but
may not update the optimized results.

When the coordinate of the wire is changed, the connected wire moves together with it. Pos. is the wire
number. The step unit is meter or degree.

Element

The parameters that define the element can be set as the variable in the optimization. For a yagi antenna,
for example, they are the element space, position, and width. For a loop antenna, they are space,
position, perimeter, etc. Pos. is the element number. Unit is always meter.

Lumped-constant load

LC or R+jX can be set as the variable. If you want to change two loads in both ends of the element (e.g.,
loading DP or trapped yagi), you can use 'association function.'. If both L and C are specified in the
definition, MMANA-GAL treats them as a trap and keeps the resonance frequency unchanged. For example, if L
is increased, MMANA-GAL automatically decreases C. Pos. is the number of lumped-constant loads. Unit of L is
uH. Unit if C is pF. Unit of R is Ohm.

Antenna height
Unit of the variable is meter.
Frequency
Unit is MHz. If your target antenna is a multi-bander, do not use the frequency as the variable.
Source
MMANA-GAL changes the phase and voltage of the sources. Pos. is the number of source. Unit of the phase
is degree. Unit of the voltage is V.
Stack space
Unit is meter. If you set space in the what box, the vertical and horizontal spaces are changed at the same time.
Association
If you put 0 to the association box, the parameter changes freely as an independent variable. If you put a
plus number, it is assumed to have the same variable that the number points to. If you put a minus number, it
is assumed to have the same variable negated that the number points to. You can put a simple equation, too.
The operators supported here are +, -, *, and /. It works like a primary spreadsheet.
[Examples of association]
0 Not associated (independent variable)
1 Associated with variable 1 (the same value of variable_1 is put there)
-5 Associated with negated variable 5 (- variable_5)
1*1.05 Associated with variable_1e1.05 (variable_1 ¢ 1.05)
2-1.5 Associated with variable2_-1.5 (variable_2 - 1.5)
-3+1.2 Associated with 1.2 - variable-3
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If you optimize the positions of the traps of a multi-band dipole, you should want to move two traps
proportionally to the center of the antenna. You define two variables, Y1 and Y2, which specify the trap positions.
The center of the dipole must be Y = 0. Define Y1 as an independent variable (association of Y1 = 0), and Y2 as
Y1's negated value (association of Y2 = -1). You can make use of the automatic association by right click at
the variable box. MMANA-GAL makes a guess what should be the target of the association. This method can be
used to move the center wire of hentenna or tri-hat antenna.

Pitch specifies the minimum step of variable change in either an absolute value or a percentage. Large pitch
makes the convergence fast but will not reach the best result.

Min and Max defines the range of the variable. The variable does not become smaller than Min or larger than
Max. You could specify other variable with # followed by the variable number. If you put #1 in the Max box
for example, the Max value is set the value of variable 1.

If you do not put Max value to the element space of Uda-Yagi antenna, MMANA-GAL might give you much
larger space than you expected. If you do not put Min to the width or perimeter, MMANA-GAL might shrink one
of five elements of Uda-Yagi antenna and configure a four-element Uda-Yagi antenna as a result. It is a good idea
to see how the antenna dimension is being changed in the antenna view window during the optimization.

Push the Delete button to delete the variable where the cursor resides.

Push the All element button to make MMANA-GAL add all the parameters to the optimization variable list. If
the space check box is checked, the element space is used. If not, the absolute position of the element is used.

Push the Element edit button to start an element selection view. Move the cursor to the variable that you want
to vary in the optimization procedure, and push the OK button. MMANA-GAL registers the variable for
the optimization. The variable marked with * is already registered. If you want to do this with the 3-D view,
select the wire selection tab. Click the wire you want to add as a variable. Push the OK button. The wire
already registered as a variable is shown in red.

Step in absolute values: if checked, put an absolute value to the pitch. If not checked, put a percentage value.

Resolution 2 degrees: MMANA-GAL calculates the beam pattern every 2 degrees. It shortens the
calculation time, but degrades the accuracy particularly for the high-frequency antenna with a ground.

Display log: the intermediate states of the optimization procedure are displayed in the log window.

Push the Start button to start the optimization. Even during the optimization, you can see the wire definition,
the antenna view, or the far field pattern in real time. Note that the MMANA-GAL is dedicated to the optimization;
the response of the mouse should be very slow.

Needless to say, MMANA-GAL works on the Windows operating system, so you can do another job even during
the optimization. You could execute two MMANA-GAL at the same time. You can run the optimization in one
window and design an antenna in the other window.

Optimization log
The optimization routine would not always judge the result, which one thinks the best, is the best. This might be
due to the fact that the rate of evaluation is different from that the designer expects. You can read the
optimization log by pushing the Optimization log button at the bottom of the Optimization window. It shows up
to 128 latest steps of the optimization. You can select one of the steps and get it back to the optimization window
so that you can manually pick out the optimization result you think best

Tips on the optimization
Changing one parameter at a time to maximize the target value and repeating it for other parameters as wefi,
gives fast convergence and good results.
This procedure, however, would not always give the real optimized solution that the one-by-one method gives.
It couid terminate the optimization just after finding a local minimum. If you are not satisfied with the result,
change the parameter manually and retry the optimization.
The resulit could depend on the parameter order. MMANA-GAL attempts the optimization by changing No.
1 parameter first and then does No.2 parameter. It is a good idea to put the most effective parameter in the
first place of the variable parameter list.
Pursuing the gain often results in the low impedance. The very Jow impedance makes the sustainable
bandwidth narrow, and the wire loss cannot be ignored. It is difficult to implement the very low impedance
antenna in the real world. Consider SWR in the optimization for obtaining reasonable resuits.

If you put two or more bands, MMANA-GAL attempts the optimization in each band and sums up the evaluation
rates. Only the first feeding information is displayed.
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To keep the performance even in the band edge, put the band edge frequency as well. However, it increases
the calculation time for the convergence. I am not sure if you could achieve good results.

In case of Uda-Yagi antenna, the moment method is weak in the calculation speed, so I recommend you
use another analyzing tool that uses the electromotive force method.

Optimization goals
- If your goal is Z
Push Options menu, select Options and setup , click on the Setup tab, and input R and jX in the Standard
SWR pane. Set the target to the SWR minimization and start the optimization.

Another way to this is: push Options menu, select Optimization , push Advance button, select Goal tab,
check Optional Z, and put your R and jX. Set the target to the matching circuit and star the optimization. Do not
set the target to SWR or jX.

- If your goal is R

Push Service menu, select Optimization , push Advance button, select Goal tab, check Optional Z , and
put your R. Put * to jX. Set the target to the matching circuit and star the optimization. Do not set the target to
SWR or jX.

- If your goal is jX

Push Service menu, select Optimization , push Advance button, select Goal tab, check Optional Z , and
put your jX. Put * to R. Set the target to the matching circuit and star the optimization. Do not set the target to
SWR or jX.

- If your goal is to get the voitage fed antenna resonant

Push Options menu, select Optimization, push Advance button, select Goal tab, check Optional Z, and
put 10000 to R. Put O to jX. Set the target to the matching circuit and star the optimization. You may put a
little value to jX. In case of the end-fed antenna, put * to jX.

Note: If you put * in R or jX, the marked value are not taken into consideration in the evaluation.

- If your goal is beam pattern

Push Service menu, select Optimization , push Advance button, select Environment tab, put 180 to
Azimuth, and put 90 to Vertical . Set the slider bars of the Gain and F/B rates around the center, input your
SWR, and start the optimization.

- If your goal is a broad band antenna
Set two or three frequency spots as the bands in the Band setting window. It is recommended to minimize
SWR rather than jX because R will not vary much (set SWR to the target beforehand).

- If you want to keep the boom length

Use the element position as a variable. Bear in mind that you have to keep the front-end and back-end
elements fixed. In other words, you use the positions of the elements except for these two elements.
To automatically register the element position as a variable, you should uncheck the Distance from the
active element box in the Edit element window.

All elements button in the optimization

When you push the All elements button in the optimization window, MMANA-GAL automatically uses the
following parameters as variables: Loop length, space (or position), Width, length, X-width, space (or position).
MMANA-GAL analyzes the relative positions of the elements and assigns the variables in the order of the
radiator, reflector, and directors (d1-dn).

If two or more elements have the identical X-axis value, they are assumed to be connected. MMANA-GAL
makes them associated. If an element has two or more variables in the width, length, and X-width, MMANA-GAL
asks the user how they should be treated (a dialog box appears).

MMANA-GAL does not automatically make association between the elements that have different X values. In such
a case, right click on the optimization window to get the pop-up menu, select the element association. You can
make association the element with the other element that have different X value. This technique would be useful
for the antennas, such as a surface antenna, which has many elements in the same size and space.

When you push the All elements button, MMANA-GAL puts a typical value to the pitch. You may change the value
as you like. The pop-up menu provides a means to give the identical pitch to the all variables.

Resonance frequency of the element
It should be useful for the antenna construction to have the resonance frequency of each element by using
the antenna simulation. Put the source to the target element. Set the frequency as the variable and set jX to
the goad. jX = 0 indicates the resonance, so the obtained frequency is the resonance frequency.
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Optimizing example

To optimize the positions of the traps of a muiti-band dipole specified on the Geometry page, the two traps will
need to be repositioned equally about the center of the antenna using two variables, Y1 and Y2, to specify the
trap positions, and dipoie center must be at Y = 0.

Demonstrating the Optimization Process using the Dual Band 7/10MHz Dipole with LC Trap from the
MMANA-GAL Library, file ANT\HF mu/tibands\LC in antenna\Dipoie_7-10.maa.

First run the calculations for 7.05MHz & 10.12MHz to show that antenna was already "optimized".

Then On the Geometry Screen change the Y2 values in lines 2 & 3 from 8.66 top 9.0 and -8.66 to -9.0 to
de-tune the antenna on 40m !

On Calculate Screen re-do the calculations again by Clicking on Start, the resufts now show the SWR
on 7.05MHz to be 376:1!

Click on the button Al elements on the Optimization screen and Click on START optimization

4 return to index

Results Comparison
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This tool enables comparisons to be made of any previously stored calculations.You can compare changes made
to the same antenna or compare the far field plots of different antennas. However, all previous results must be
saved in *.mab files.

4 return to index
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Far fields plots

Flb Edit Tools Setup p
DB + - ¢ SCUBAZE DA G R
Geometry | View | Calculate| Far field plots |

= Elevation angle = 11dg
e . 2 Ga=157dBi
Gmax -Ga=10.1dB

Ga : 15.75 dBi = 0 dB (Horizontal polarization)
F/B: 19.49 dB; Rear: Azim. 120 deg, Elev. 60 deg
Freq: 50.200 MHz

Z: 47.278 - j1.295 Ohm

SWR: 1.1 (50.0 Ohm),

Elev: 10.1 deg (Real GND :7.00 m height)

-+ Field(s)
) =) [

The Far field plot screen shows the beam pattern. The left chart shows the horizontal pattern. The right chart
shows the vertical pattern.
The vertical pattern is obtained by slicing the horizontal pattern with the vertical plane that includes the X-axis.
The horizontal pattern is obtained at the horizontal plane that has an elevation peak. However, if the
elevation angle is greater than 87 degrees, MMANA-GAL shows the horizontal pattern at 45 degrees in elevation.
To change the elevation, push the Elevation button. The F/B ratio and other results are recalculated.
The angle of resolution in both horizontal and vertical patterns is 1 degree. The elevation, on the other hand, has
0.1-degree resolution. Special care should be taken with very high antennas with respect to wavelength. An
antenna of this sort may have a very sharp vertical beam pattern and may not be correctly detected by MMANA-
GAL. This will affect antennas for 1.2 GHz or higher.
The Fields screen allows you to select horizontal or vertical polarization in the electric field. You can select
the following views:
Horizontal Polarity (H)

. Vertical Polarity (V)

. Total (aggregation, set default)

. Superimposed (V+H).

Double left click on the pattern generates a measuring vector at that radial position. Left click and hold to drag
the vector to a new location. Vector off by right click on the pattern.

To print the beam pattern, push the Print button and proceed with the dialog box. Select the required paper
size. MMANA-GAL automatically resizes the printout in accordance with the paper size.

To save the pattern in bitmap format, push the Alt-Print Screen button on the keyboard. The selected window
is graphically copied to the clipboard. You can then use it in an image tool, such as Paint Brush.

3D FF button call window 3D FF.

A& return to index
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3D pattern

e o

. e
Lo !
i P\

Right click to display the 3D setup pop-up menu, which is used to:
. Alter the diameter of the the element,
. Superimpose the antenna on the far field plot,
. Change the colour of the Far Field Radiation,
. Save screen image in *.jpg or *.bmp formats

Reposition the antenna image

4 return to index

Add-on Utilities

Fle Edn Tools Setup Help
D & §B Compare
Rota

©Source *HFcomponents
*Load E Caleulator

i

NEEZ for MMAN.AM
3. Not defined

Edit user programs

Tools > User programs.
MMANA-GAL can run additional utilities, for example:

. GAL-ANA
NEC2 for MMANA this can be down loaded from MMHAMSOFT.
. etc.

4 return to index
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Tools HF components
The HF components pop-up window for the antenna matching cab be found under the Tools option on the
Tool Bar . The pop-up offers several options which are detailed below. MMANA-GAL automatically populates the
fields in the options making it easier to match the antenna being modeled.

Resonance
MMANA-GAL calculates the values for L in uH or C in pF value according to the frequency used on the Calculate
Tab, and also provides the reactance value for both.

Resoanc[ca | Lc-match | Line match 1 | Line match 2 | Stub |

Frequency 7.05 * MHz wl =42525 m
12=21.262 m
Reactance 3790.73 Ohm 1/4=10631m
5/8 = 26.578
L 85576 uH "
C 60 oF
[¥] Fixed frequency

Matching is achieved by providing the complementary values to those shown on the Calculate Tab.

Coil

Designing a Single Layer Coil Inductor.

L 85576 uH [ Computation————
| DL
Number of tums 100 T
Diameter of coil 42.61 cm | @ Diameter of coil
Diameter of wire 1.0 mm
Between tums 1.0 mm
Length of coil 2.0 cm

Coil enables you to design an air-cored coil based:
. Coil diameter
. Coil length
. Wire turns
. Wire diameter & spacing of turns

. Inductance required



64

MMANA-GAL populates the template with some default dimensions, and the inductance it has calculated
for resonance. If the default dimensions are not appropriate e.g wire size is too small, the new value can be
entered and MMANA-GAL will automatically re-calculate with the new values.

Please note that the template can used on its own to design any single layer coil by entering the required values
in the various fields.The required calculation is selected by the Computation Box.

Note, however, that this calculation is not completely accurate and some level of error can be expected.

LC match

The LC matching circuit, is a design that is often used with short ( with respect to a 1/4wave) wire antenna.

e =]

| Resonance i Coil LC-match |Line match 1 [ Line match 2 I Stub

Composition
Freq 7.06 - MHz 9 C parallel
C senes
L=434 uH
YTy
Feeder 192.47 Oh
9247 Ohm R 78906  Ohm
50.0 Ohm == C=1085pF
-208.04 Ohm X -3173 Ohm

| Cancel |

It is worth noting that a small value of the reactance (a few ohms) behaves more like a short circuit., and that a
large value of the reactance ( >1000 ohms ) behaves more like a open circuit ( insulator ). This matching circuit
is often used in automatic tuner (ATU designs, where combinations of L & C are switched into circuit

using microprocessor controlled relays until the SWR is minimized.

MMANA-GAL ignores any loss in R, also generally speaking the larger the value of L (uH) or C (pF) the larger the
loss. L should NOT have a much larger loss (dB) than C, consequently the value L (uH) should be kept as small
as possible to maximize efficiency.

Line match (SERIES-SECTION TRANSFORMERS)
The series section transformer has advantages over the stub-tuning or 1/4 wave transformer and is similar to the
1/4 wave transformer, which is a special case series section transformer.

The main differences being:

the matching section does not need to be a located at the load

the matching section can be < 1/4 wave length long

there is a free choice of the characteristic impedance of the matching section. Using this technique it is possible
to use a 300 ohm line to match any resistance from 5-1200 ohms.

MMANA-GAL provides a design template to simplify the procedure. The program pre-loads the R=JX values from

the Calculate TAB and allows the user to select the Characteristic impedances.
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| HF components E
I,‘Re;unmﬂhod |Lc-mach:l-inemﬁch “;mmatchﬂsmb | q'
|| [ impedance
Z Line a
Ri 492 Ohm |75 750 = Ohm Loss 0.0 dB RL[103.0 |Ohm
Xi 016  Ohm XL -17.88  Ohm
SWR (75.00=1525 | L %% wl [l Compute 2L SWR (75.00)=1.525
Q-match
Line1- Line2 L
Ri 50.0 Ohm | 7o 75.0 Ohm Zo 50.0 Ohm | RL 109.06 Ohm
SWR(50.00)=1.017
St L1 021858 wl 12 002888  wl XL 1773 Ohm
~ Cancel

This tool is used for the calculation of impedance, Q-match section and a series-matching section using a
distributed-constant circuit (e.g., a ladder feeder and a coaxial cable). The impedance is calculated by obtaining
the impedance of the output end of the feeder with respect to the impedance of the input end. To make use of
this process, the antenna impedance can be measured by using a coaxial cable of arbitrary length and a noise
bridge. The SWR is reduced if there is a loss in the transmission line, the theory will be explained in most
antenna handbooks.

The Q-match section calculates the lengths of the two series-section transmission lines, when the TUNE button
is clicked with the mouse. The lengths are those that will result in a minimum SWR with respect to the input
end (Ri).

MMANA-GAL assumes a no loss transmission line. The impedances at the center and input end of the line

are displayed in the impedance boxes at the top of the window. The line length (L) is measured in wavelengths,
and may require correction based on the velocity factor of the feeder to calculate the physical length.

Line match 2
This is a combination of a shorted stub and an open-stub connected in parallel at the feed point to match the
Input impedance Zi. It is useful to think of this arrangement as two section of transmission line, a capacitance
(open-section) and an inductance (shorted section) of lines connected in parallel.

'|
2L 1 rLine set
TUNE
R 20.06 Ohm Zo 600.0 Ohm Zi o
F 7.05 v MHz _ |
X -30.73 Ohm Vi 095 Zi 500 Ohm L2
Var 1 Var 2
L1=0.0017w (6.9 cm) L1 = 0.0147Iw (59.4 cm)
25 =20.04-j24.31 Ohm 28 = 20.04+j24.67 Ohm
XS = 40.83 Ohm (0.92 uH) XS =-40.95 Ohm (0.9 pF)
L2s =0.0108 wl (43.7 cm) L2s = 0.4892 wl (1976.1 cm)
L20 = 0.2608 wi (1053.7 cm) L20 = 0.2392 wi (966.2 cm)
Zi = 49.54+j0.00 Ohm Zi = 50.40+j0.00 Ohm
SWR:1.01 SWR:1.01
Cancel

The combination Stub match is calculated using the following parameters; ZL for the load (antenna) impedance,
Zo for the feeder impedance of sections L1 and L2, and Zi for input impedance to the radio or transceiver.

The SWR is calculated on a basis of the feeder impedance Zi. Please note that MMANA-GAL assumes no

loss transmission lines. In practice the final values of L1 and L2 will be affected by transmission line's velocity
factor (Vf) and additional losses specified at various frequencies by cable manufacturers.

Push TUNE button to calculate the L1 and L2 that give the minimum SWR. The MMANA-GAL software offers

a maximum of two solutions, but occasionally may not find a solution.



L1 - Distance from the load to the stub.
. ZS - Impedance at the stub (in case of no stub).
. XS - Stub reactance.
L2s - Stub length (short stub.)
L20 - Stub length (open stub).
. Zi Impedance at the source (SWR impedance).
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Stub Match

The shorted stub is frequently used to provide a match, and behave like a inductor.

The open-end stub can also be used when the match will behave like a capacitor.

Click on the required type of stub in the STUB selection box.

Matching can also be done by using a lumped-constant load in the stub. Insert XS as an inductance (coil) or

a capacitance (capacitor).

L=

——_m
Resonance [ Cail iLC-rnalch ] Line match 1 [Line match 2| Stub

Frequency 7.05 « MHz Vi |0.67

Type ofline  RG 213 - Z0 |50.0 Ohm
Stub
@ open

short
Length 5937 o Fo=84 587 MHz (1/4wd)
C 59451 o
Reactance -37973 Ohm

s

Cancel

)

The Stub tool caters for the most commonly used twin-feed transmission lines and coaxial cables in a special look-

up table within MMANA-GAL. The line that is required can be selected using the mouse on the Type of Line drop

down window. The example above shows the line as RG213 and has automatically inserted the stored value for Vf

as 0.67, and the Characteristic impedance Z0 as 50 Ohms.

Stub Tool also calculates the frequency that the calculated matching length is a 1/4wavelength, in the

example shown 59.37cm is a quarter wave at 84.587MHz..

Directory ...MMANA-GAL\ANT\ is the antenna library. This directory has approx. 400 *.maa files sorted into

MMANMMANA-GAL files

thematic directories. In fact, the library is a good antennae reference book, and is also a good place to start

getting to know the MMANA-GAL modeling program. New users should try exploring the library and trying out a

few of the models to see how the various functions of the program work. But remember not to save any files with

the same name just in case the file gets modified -"corrupted" and is no longer correctly optimized etc.

123 is a simple text file recording the wire definition, sources, lumped-constant loads, etc. This file can be

*.maa — Antenna definition file

viewed and edited with an external editor such as Windows' Notepad . The parameter formats are self-explanatory.

MMANA-GAL allows users to save the results of Calculations in a special file ( antenna name.mab).

By default the *.mab file is stored in the same directory as the antenna file. Note that if this is a new antenna

*.mab — result file

project it is advisable to first save the file in a suitable directory in the MMANA-GAL Library e.g C:\...MMANA-GAL-

GAL\ANT\my antennas/.

Old and new antenna models can be compare graphically by using the *.mab file in conjunction with the
latest calculation results. The compare tool will initially display the antenna's far field plots for the latest
calculation and, by uploading previously saved results in the "antenna".mab file , the Compare tool

will superimpose the old results onto the plots and provide a visual comparison of the before and after of

any changes.
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Note :
1. The *.mab is a binary file recording the calculation results. The file cannot be edited.

2. However it can be overwritten and deleted if Windows explorer is used.

*.mao — Optimization sheet
This is a binary file recording the optimization results, and cannot be edited. It records the optimization history,
with which you can retrieve the previous optimization results.

*.csv — current file
This is a text file recording the currents and their phases relating to the pulse number and coordinates. The file is
in CSV (Comma Separated Value) format, and can be imported and read using a spreadsheet program, such
as Microsoft Excel.
Each row consists of the following parameters. Wire number, Pulse number, X, Y, X, Current (real),
Current (imaginary), Current (absolute), phase. Units are:

. XY, Z metre
Current Ampere
Phase degree

*.csv— Near field data file
This is a text file (CSV format) recording the electromagnetic force in the near field. Each row has the
following parameters: X, Y, Z, Vector, Electric force (real), Electric force (imaginary), Electric force (absolute),
phase. Units are:

. XY, Z metre

Electric force V/m

Magnetic force AT/m
Phase degree

*.csv — Far field data file
A text file (CSV format) recording the absolute gain with respect to the azimuth and zenith. Each row consists
of the following parameters: Zenith, Azimuth, Vertical polarization, Horizontal polarization, V+H. Units of them are:

. Azimuth, Zenith degree

Gain dBi

*.csv— Frequency characteristics data file
A text file (CSV format) recording the R, jX, SWR, Ga, and F/B.

4 return to index

Setup
rIPFc:\nﬂlpnnent_s
l| “Rear range of F/B Elevation angle on far field by free space
Azimuth 120 deg ) auto - maximal radiation
Vertical 60 deg . fixed = 0 deg
Current display Font setup
Stndad ZSHR=) FlSpecty decon
R + Ohm ) 3
Last files (menu) 1 Maximum pulses
K00 Ohm Number [l 2
I Hairpin match ] | @only MAAfies 32000

OK Cancel
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Rear range of the F/B ratio
This specifies the range of rear angle used for the F/B ratio calculation.

To enable the rear lobe in the range +/- 60 degrees insert 120 for the Azimuth. Any value between 0 and 359 can
be used. For instance the side lobes could be taken into consideration by setting the value to 270.

From a vertical perspective, MMANA-GAL searches the lobes to identify the peak point of the front beam. If
Vertical value is not set to zero, MMANA-GAL searches the lobes from zero degrees to the specified angle towards
the back of the antenna. Any value between 0 and 179, can be used, allowing the high-angle front lobes as the F/
B ratio to be displayed

Standard Z for SWR calculation
The impedance for the SWR calculation. The default is 50 Ohm.

Using this, you can see the SWR with a matching circuit. In this case, however, the matching circuit has a very
broad characteristic in terms of frequency, and therefore the SWR is different from the actual value.

Push the Hairpin match button and input the target Z value to calculate jX of the hairpin match. If you want to
use a capacitive match, input a plus jX. In either case, the target Z must be greater than the reference R.

Current display - Specify direction

Displays the current direction in the antenna view window.

MMANA-GAL will not always give the correct direction, as this depends on the antenna configuration.
Last files (menu)

The number of file names shown in the File drop down menu. The MMANA-GAL only check-box controls what
is displayed in the MMANA antenna file directories. When the box is not checked the *.mab and *.mao files are
also displayed.

Maximum pulses
Maximum pulse number that MMANA-GAL can use. The software auto detects the amount of free RAM in the PC.

The amount of memory required to store the impedance matrix. For calculation 8192 pulses required 512MB
free RAM.

4 return to index

Customizing User language
MMANA-GAL can display labels and program messages in your native language. Follow these instructions :

. 1. With a text editor open the "mmnlanguage.txt" file in the /MMANA_GAL/Language/ directory. This file contains

a list of available languages. At the end of the file add your intended language file, you can use any name but
the extension must be .mmn for example "belorusskij.mmn".

2. Open the file russian.mmn or english.mmn (or whichever of the other *.mmn language files you understand)
and use the "save as" option to save it with the file name that you added to the "mmnlanguage.txt" file as in 1.
The recommendation is to use Russian or English "mmn" files as these should be more up to date.

3. Online 1, change the existing Windows character set to the character set of your language.

4. Starting from line 7,you will see a list consisting of a single keyword plus a space, followed by a word/phrase.
DO NOT amend the keyword as it is used internally by MMANA-GAL. Substitute the English or Russian word/
phrase with the corresponding word/phrase in the language of your choice. This is a big file, save regularly!

5. Start MMANA-GAL and chose your language from the Toolbar menu Service —> Language

That's it; MMANA-GAL should be available in your language. If your language is not displayed in the
Language option, check for errors in the "mmnlanguage.txt" file.

A similar procedure can also be performed if you find a typing error or an expression which looks not perfect for

you. In this case simply amend the unsatisfactory expression in the .mmn file.

Take a note, you can only translate the MMANA-GAL language into the desired one if you run a respective

language Windows system.

4 return to index

© 2010 DL2KQ & DL1PBD
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A touch of Class, The Windom and the J-POLE
By Glynn E. "Buck"” Rogers Sr (68 years as K4ABT)
The J-POLE has been around since the early days of HAM Radio, and is a direct descendant of the "Windom"
Like the Windom or ZEPP, the J-POLE is a spin-off, or a modified WINDOM for VHF and UHF. One of the
first articles I wrote about the J-Pole was in HRC magazine in 1958. Since 1958, I've written several j-pole
articles in other HAM Radio publications.

Here, my references are to the early, 1923 (version) Windom (Article by Loren G. Windom September 1929,
QST magazine) . If you look at the feed of the early Windom that was fed with a single wire, you may soon
see the similarity between the Windom, ZEPP, and the J-Pole.

Look close at the configuration of the Jpole and the Windom, and you will understand why in many of my
articles in CQ Magazine and other publications, that I often refer to the Jpole as a Windom, with the short
section folded back on itself to form the parasitic element. It is for this reason that I feel these are two of the
best antennas ever designed. Having said this, you will also note that the Windom (and the Jpole) are powerful
antennas that provide outstanding performance on all bands above the band for which they are cut or designed
for.

The reason these two antennas perform so well (as Multi-Band antennas; Windom for HF & lo VHF, Jpole
VHF & UHF), is because they operate at harmonics of the fundamental or lowest frequency for which they are
cut/designed. To add additional feeders (ladder-line), other than 50 ohm coax or UNUNS is a waste of RF
energy. Only 50 ohm coaxial cable and a BALUN at the feed-point is all that is necessary. Anything more,
adds losses into the equation that cannot be overcome after-the-fact.

Remember the axiom:

"When you have reached perfection, anything more becomes a point of diminishing returns." Enough said!
Trust me on the above paragraph, as I have experimented with every Windom and Jpole concept or design that
can be imagined. Having built and sold thousands of these two antennas, I've found that I¢'s difficult to improve

on perfection.
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For now, let's look at some of the features of our J-Pole, whether for; 140-150 mHz, or 430-450 mHz
| the J-Pole is easy to erect

the J-Pole needs no radials

the J-Pole has low angle radiation

the J-POLE has greater bandwidth.

the J-Pole has greater immunity to terrestrial noise

the J-Pole is great for local nets or distant repeaters

the J-Pole has more gain than most Ground Planes

the J-Pole is more durable than most Ground Planes

the J-Pole meets most "stealth" antenna restriction agreements

the J-Pole has less static-charge noise, and static-charge build-up.

In the mid-fifties, and early sixties, ridged copper was difficult to find, and even if we were fortunate
enough to locate ridged copper, the cost was prohibitive. Most of our VHF (don't even think about UHF)
operating was AM (for the late model HAM, "Amplitude Modulation"), and on two meters, operating was
centered around 144 MHz. We either opt'd for a bamboo spreader cubical quad, or folded "zepp," as we
called it in those days (now-a-days, called a "J-Pole.")

Another variation to this antenna construction was to use electrical thin-wall conduit or "EMT." EMT actually
means "electrical metallic thin-wall" but somehow early acronyms had a way of getting turned around, or inverted,
...or perverted.. hi.

Using metal EMT instead of copper, we learned to use the brazing rods and torch to fabricate our "folded (zepp) Jay."
In any case, we were able to make the J-Pole happen. For VHEF, the J-Pole became the antenna of choice,

just as the Windom took its place as the antenna of choice for the lower (HF) bands. As a matter of interest,

look close at both the J-pole and the Windom, and you might find a close resemblance and maybe even some
relationships in the off-center method used to feed each of them.

I've heard of J-poles stacked, collinearized, and some with weird fitted, 1955 Ford fender-skirts. Depending on
who's telling the story, they might have more gain than a yagi on a helicopter at 1200 feet, or they won't reach a hand-held
across the backyard. I try to make it a personal point to stay out of these CB

the J-Pole, but the truth is, it remains a Jpole.

| As a personal observation throughout my 64 years as a HAM; Mistakes,

I Experience, and Knowledge has given this ole HAM the Wisdom to know the
| difference. Don't try to build a Windom for two meters, and for

heavens sake, DO NOT attempt building a J-Pole for seventy-five (75) meters.
|| As they say, "do the math;" Just the long, vertical section of a 75 meter J-pole
would near 200 feet.

|| TO THE POINT OF OUR SUBJECT:
| Radio user to print the image from a web page and go directly to the construction
’ table and build a J-Pole antenna for their HAM Radio station.

manner in which a J Pole is built.

Fabrication can sometimes be a problem for the apartment dweller, or the HAM
with limited facilities for this kind of project.
For these reasons, you may wish to purchase the "direct fed Jpole"

. University fences. You can put a "mini-skirt" on it, you can even place a "tutu" on

I've had many requests for a ready-made J-pole design that will enable the Amateur

On this page you will find many illustrations I've drawn to help you understand the

ready to install. We offer this BUXCOMM J] POL
in two versions;

UV resistant

v.. Tye-Wrap to [
«-Secure coax [
cable, INCLUDED:
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A VARIATION ON A THEME:

Let's look first at FIGURE la: This is the overview and profile of the J-Pole we will be working with. There are two different bands
we will be building the J-Pole antennas for. NO, we will not build a two band antenna on one mast. I've been there, done that.. and it
is an exercise in futility.

For openers, I would like to show you that all J-poles are not created equal. By that statement; I mean, we will modify our
construction techniques a bit and apply a variation to the theme. Notice in the exploded view at FIGURE 1b, I've deviated from the
usual RF feed technique that we normally use to attach our coaxial cable to the J-pole.

Where we usually attach the shield and center conductor to the tuning stub and the driven element with aero-seal (hose) clamps, here
we've made a slight change in the design by exchanging the elbow for a tee. Below the short (1/4 wave tuning stub) section, we
(carefully) soldered an SO-239 (Chassi-mount) coax (female) connector.

But notice that we must first attach a piece of number 12 or 14 insulated, copper wire to the SO-239. The length of this wire
depends on the spacing between the stub and (Fig 14 "D") long section of our antenna.

If the antenna is for six meters, the wire length will need to be about, 10 to 12 inches long. If our antenna is for two meters, the wire
length will be less than 8 inches overall.

I am careful when I (Benz-O-Matic torch) solder the SO-239 to the copper tee, since I don't want to heat the SO-239 to the point the

solder on the wire melts and I have to begin the process again.

Shown below & above are our direct feed J-Poles.

For 2 meters (145.000 to 146.000 MHz) the EXACT dimensions are:

A = 58 inches overall (Long, driven element).
B = 19.5 Inches

2 Inches

1.8 Inches (space)

oM@
|

For 6 meters (50.500 to 51.500 MHz) the EXACT dimensions are:

A = 166-3/4 inches overall (long, driven element).

= 58-3/4 inches (short, tuning stub).

= 5.5 Inches

= 5inches

USE BUX "VBALUN" withl-Poles 71 kw VHF & UHF
BALUN, BUX VBALUN

onNw

> CLICK HERE for on-line CATALOG
Hi-Q, toroid design, wound with teflon covered, silver wire.
For VHF beams, J-Pole matching applications, and construction.

UV resistant
. Jye-Wrap to
«.Secure coax
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H ~———-For 2 meter J-pole, use 1/2" rigid copper
pipe. Cover ends with 1/2" copper caps.
For 6 meter version, use 3/4" hardvare
and cover ends with 3/4" caps.

Use exireme coutlon when

soldering uslng open-flame torches.
OBSERVE ALL SAFETY PRECAUTIONS
ASSOCIATED WITH GAS TORCHES.
Always solder out doors and away
"D] from flamokle or \:ombusﬁbles.mmm

I% 144

—.—"B"

nee
(C) 1959-2011
Buck4ABT

20
4]

2" Stainless Steel Hose Clamps
< Support mast MUST BE METAL,
and must be grounded for proper operation.

From ey 1358 sitiche 900 iragazine.

FIGURE 1a

W

i / f

i IIDI [}

LA

* | [Soldered]

T o r— Huole sealed around insulated wire

1 \ g | WhRTY or slicone compound.
1
IICII

T l:Y Insulated # 12 solid wire

2 insde copper tee and pipe.

2 Tee Tee 1 Mireis rowted through hole

1, and soldered to diwen (long)
element of the T-pole.

1I2II

tee se BUX CONI
SO—'BQCH\)‘ AL here.
roldered to bottom of
coppet Tes

= DMdetal suppott pole of mast.

Exploded 'Eriew of the (©) 1950-2011
RF feedpoint method. G E "2uck” Rogers k4aBT

Figure 1b

NOTE: Coax center conductor attaches to the "Long section" feed point.
Shield attaches to the short section feed point.
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USE BUX "VBALUN" withJ-Poles 7 kw VHF Balun, BUX VBALUN

> CLICK HERE for on-line CATALOG
Hi-Q, toroid design, wound with teflon covered, silver wire.
For VHF beams and J-Pole matching applications, and construction.

An adjustable VSW R ,2 m eter J-P ole

142" Riggid Copper Pipe
Cap endswith 1/2" caps
and solder.

Use extreme caution when
soldering using open-flame torches.

OBSERVE ALL SAFETY PRECAUTIONS ADJUST SCREW
ASSOCIATED WITH GAS TORCHES. FOR LOWEST
Always solder out doors and away VSWR.

from flamable or combustibles.
3.0 center to center.

/L[’\ 1" X B-32
BRASS SCREW

-

i

58.0"
| |~——5-32 BRASS

NUT "LOCK."
6-32 BRASS NUT
SOLDERED INSIDE

1/2" COPPER CAP

Connect{Coax 19.0"

S 2-3/4"

Coax Center

Pt so%e Insert BUX COMM
V BALUN here.

2 inch Stainless Steel
Hose Clamps

Metal Mast (Grounded)

BuckdABT

Two Meter J-POLE WITH VSV\/((I?)\> ADJUSTMENT

1959-2011 G E "Buck” Rogers K44BT

BUX VBALUN should be installed at the antenna feed point, or where the coax or feed-
line attaches to the J-Pole antenna. BUX BALUNs are used to connect balanced
antennas to unbalanced transmission lines, such as coax cable. Their primary purpose is
to prevent antenna (RF) currents from flowing down the outside of the cable
(VSWR). Another function of the BUX BALUN41 is to match the impedance of an
unbalanced coax to the antenna feed point. BUX LISO BALUNS may also be used as
“line isolators” anywhere along the cable to prevent the destructive influence of induced
RF currents (VSWR). BUX 1:1 BALUNs are current BALUNs. They consist of several
large, number 73, ferrite cores.
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.
N

S
N

R

—Hole sealed around insalated wire
‘\\ 1 vath K1Y or alicone compownd
1

S:K Inzulatcd #12 solid wirc

5 ingide copper tee and gipe.

B Tes 1 fWire iz routed theough hole
b 1} and soldered o doven(long)
element of the J-pole.

8023001 “YBALUN here

soldered to boitomn off
copper Tee

= Metal support pole or mast.

Exploded view of the oy 19500011
RF feedpoint method. e '8ud:’ Rogers kaapT

CLOSE UP of the alternative coax feed method.
Use BUX VBALUN to couple coaxial cable to J-Pole.

My Hardware J-Poles from 1959 & BUXCOMM J2]AY (1995)

o] 146.5 MHz; TV Twin-Lead J-Pole
This TV twir-lead J-Pole is made from 300 ohm TV twir-lead.
\— ——NOTE; the 1/8th inch hole in the twin-lead membrane
where a "Ty-Wrap" may be threaded to suspend the J-Pole.
IMPORTANT NOTE |
. | To avoid RF feedback/coupling, (C) 1959-2011
52 0 5 (18- 14" |roll aloop of the feediine coax atthe  puckaspT
& g feedpoint of the J-POLE. Use 3 or4 tums
= of the feed coax rolled into a4 inch
(€) 1959-2011(| diameter loop.. and taped in place at the feedpaint.
BUCK4ABT
———)~f—|—Measure 16-1/2" from [coax shield solder pointjand cut out 1/4" notch
] SEAL ALL OPEN CONNECTIONS WITH "RTV" or HOT GLUE!
16-112" /
/ /— Feed RG-58 Center conductar to this point (long section).
Measure 1-1/4" from soldered wires and strip insulation on hoth sides.
147 This is the solder point for a coax feedine. (c) 1959-2011 BUXCOMM

~— Strip 1/2" of insulation at hottorn and solder wires together.

In the early days of packetRadio, we used this Jpole as an Indoor antenna to
hit the local Packet Nodes (PacketRepeater). Unbelievable performance when
suspended vertically near a window or off the patio. Gain is 3.7 dbi MOL.

and adapters are included.
B 269, SMA, and BNC.

W\ (C) 1959-2011
BuCK4ABT

BUXCOMI (C) g‘s\usp@,‘mﬂ Three (3)type connectors
Hana Loob »
BUXCOMM
Model
J2JAY
2 meter
and 70cm
Emergency
VHFIUHF

Antznna.

Adapters oy
are \)
Included . G
o
T % g Y/

PL259

10 ¢
COaX

52 inches
MOL

BALUN
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v

T2 INCH COFFER PIPE CAP.

152 INCH RIGGID COPPEE PIPE.

ALL FITTINGE ARE 172 INCH COPPER.

1-34"
SPACING

(=) BucK 4G ET | P07

57

= MATCHING CHOKE IS
4 TUEME, 5 INCH DIAMETER
COAK FEEDLINE.

2 METER J-POLE

CONFIGURED FOR 146 MHz.

A=Benz-O-Matic propane torch; B=Lead-Free solder; C=Tape measure: D=Tubing cutter; E=Sharpie marking
pen; F=Solder Paste; G=1/2 inch copper caps; H=Hardcopy of the above drawing; [=Wet Towel; J=PreCut,
ready to assemble parts of the 2 meter J-Pole.
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metal objects by at least 55 inches. If side mounted on an
exigting tawes, use é foot side mount. Top of anterna may
recjuiTe-i ulated suppott at high (wind, ice) elevations.

1/2 INCH COPPEER.CAPS.

NOTE: The radiating element of this anterna must be clear of nearby

142 THNCH COFPEE. PIPE.

34 INCH COFPER PIPE
34" =1/2" COPPER REDUCER.

5 INCH WOODEN 3P ACER/SUFPORT MADE FROM
" SECTION OF BROCM HANDLE. COVER TIGHTLY
WITH VINYL TAPE TO WEATHERPROOF,

SECURE IN PLACE WITH "UV" TY-WRAF OR TAPE.

165 INCHE3
(13t Oinches)

142 INCH 3T AINLEZS 3TEEL

4“]\

3."4 INCH STA‘INLESS STEEL HOSE CLAMP. ATTACH e
ATTACH COAX SHIELD HERE | ey
CENTER CDNDUCTOR OF COAX F
HERE | 2 hy
1) 1, 10" saction 12" rigzid copper pipe. ]i
2y 1, 10° section 384" rigzid copper pipe. J':

31 1, 172" staimlase steel hase elamp
47 1, 3/" stainless steel hose clamp
3, 2" stainless steel hase olamps
&1 2, 1/2" copper caps 1
1
1

, 112" 900 dagreoe copper "albowr”
. 3M"=142" copper reducer R,
31 1, 34" x 34" = 172" copper "tee" o [

4 TITRNS OF 50 OHM COAX FEEDLINE

CUT AND IMEERT "TEE' AT 14 It CHES)
FROM ONE END OF 34", 10 FTSECTIOH

"FIX" ANTENNA TOMAST

ROLLED INTO 5" DIAMETER COIL.

?ﬂﬁ%g?ﬁ.ﬂ%ﬂf&rs - ATTACH (TY-WRAP OR TAPE) TO COPPER MAST.

M4 Y CRIMP COPPER soior TSE EXTREME CAUTION WHEN USING

PIPE. HOSECLAMPS | L o PROPANE "BEENZ-O-MATIC" TORCH

SECURE WELL IN MY WHEN SOLDERING COPPER PARTS TOGETHER.
by Back rgwes KAABT

6 METER ”J” POLE ANTENNA DIMENSIONS ARE FOR 51 MHz

BUXCOMM J Pole Calculation by BucK4ABT (C) 1992

Center conductor to "Long Element" and Shield to "Short Element."”

One is for 144 to 148 mHz (model JPOL.2) and the other is for 430-450 mHz (model JPOL4).
Both models are shown in the following illustration:
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172" Riggid Copper Pipe
Cap ends with 1/2” caps
and solcker,

Visit: www. BUXCOMM.com
Use extrene caution when

soldering using open-flame torches.
DBSERVE ALL SAFETY PRECAUTIONS
ASSOCIATED WITH GAS TORCHES,
Always salder out doors ond awoy
from Flomoble or cambustibles.

i DZHZIf(MHz) = feet
705/f(MHz)=Feet]
A ; Multiply feet
by 12 to get
total inches.

234/f(MHz) = feet
IIBII

7
"C" 23/f(MHz) = feet
. — (Feed point)

Connect Coax Shield Here:

I}

Egp%txu[s = Connect Coax
: Center Here:

BucK4ABT|
Drawn by BucK4ABT (C)
AutoCad 4.5, 1986

2" Stoinless Steel Hose Clomps

/Use Metal Mast to ground,
or use external ground wire.

BucK4nBT

Drawn by Buck4ABT (C)
AutoCad 4.5, 1986

" BUX COMM

Direct Feed 144-148 mHz .
J-POLES e 2 meter version: 144 to 150
Fo(r));:;;;%r;u gqizirmn mHZ
"o | hemne (model JPOL.2)
nb.mz.?ﬁ mo | [E==r| = CLICK HERE for on-line
weather conditions. :';E_‘:- _0L M
More Gain than 3 3o || vt on v LnE
round planes. - Flets-Day
Em?mm 65"'2‘: corrode
i 70cm version: 430-450 mHz

(model JPOL4)
> CLICK HERE for on-line
CATALOG

Cam be sise mounied on Sower leg
OF 0n 190" mwtal or PYC SXED @0
sl NO rtiaie needed

— = e s
UHBOLT fta 1 10 1372 inch OO mast weoth|

AL o - 7{
The object is to eliminate the need to go through all the calculations on another page of this website.
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Grea! for wirefess,
radio, safelfite and
HAM anlennas

* Provides years of protection

* Hand moldable - stays flexible
al extreme temperatures

* Forms easily to odd shaped connectors
« Non-conduclive
» Non-contaminating

Fast easy seal for
wireless, radio and satellite antennas

For all type of outdoor antenna
connections, BALUNS, Coax
connectors, coax bulkhead
entry panels and more. Use
Coax-Seal® to protect any
outdoor connection or
connector. Coax-Seal is made
of a non-conductive, non-
contaminating waterproof
material that remains flexible at
any temperature from -30° to
180°F. Coax connectors that
are not waterproof or have
exposed solder joints can
weaken from oxidation ! Coax-
Seal is superior to electrical
tape or vinyl sealants for
moisture protection. Each box
of Coax-Seal contains (60
inches x 1/2 inch) five feet and
will protect ten (10) connectors.

CAT#, CS104, For
all type of outdoor
antenna
connections
BALUNS, Coax
connectors, coax

bulkhead entry
[panels and more.

Serving HAM Radio since 1959, On the Web Since 1992

Eastern Time

Order Toll Free Monday through Friday, 9 am to 5 pm, 1 800 726 2919 or 1 866 300 1969, Saturday 9 AM to 2 PM

NO MINIMUM ORDERS, Same Day Shipping, except Sunday and Holidays

BUXCOMM Corporation 115 LUENBURG DRIVE EVINGTON, VIRGINIA 24550

BUXCOMM Tech Support is by expert Technicians and Engineers. *Tech Support; Email; support@buxcomm.com

Web Page Design and HTML By
G. E. '‘Buck’ Rogers Sr K4ABT d/b/a BUX CommCo ' ® & © and is a trademark of: G.E. "Buck"” Rogers Sr., Communications Consultants
All text and graphics on these pages are O©®™ of G. E. Rogers Sr and BUX COMM Corp 1958 - 2011
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