Uil oluwlw
olugpiillg

il duasll

ool a8 al
2008



Glad) o)

s sk 08 5 Juiiuadl g o ¥ (g S o o sall sl i) ) i
. Lgadliad g pliadll ) dpeplalive g g Sl) cila gall Gy

Antenna sl

Sl ga e Loy Agauhalitg g g8l Sl gall plad 313 G 0 Lo
Ll pladl) A & dpeplalie g S @131 5500 (A Juu ¥ Sl a Al S
Aopmlalitg g gl < 315501 Jagaty p oy 4D JLELLY) g (A ¢
Al S a5 ) Aabieall

Wave length 2l Jskll

Jodal) ciead a Sld J8) (5 9% (Dia Aan g e ) (A sgdl A AN J gl
G 5% @ JB) & Gabaall (B A gall JLASH A o (Y bl o geall
2934l Jusll (8 A gall LTI Ao g £15A1 (B ) 51 9gd) (B ghe
.55 JuS (2 da sall Ao Diad Galaal) (8 Lgie i (1 L) JBI (A

ssall de u (1 0.66 s2 (velocity factor) RG-58

@ 9300 000 Km/s & slsgdl 2 o sladl) b ASldll) da gal) A s
L syl A ju (pud

poallde pu = C, 2l = F ;20 o sal) Johal) Jay 5 A A8y

sl Jokll =2
C 300000000 .
A1l = —— = sladll o« gﬂ}d‘ Jshal)
F F AEYA) uﬁ K]
095C 0.95 X 300000000 .
A2 = = Onall (B agall J ghal
F F (s 2a)
0.66 C 0.66 X 300000000 .
A3 = = Jus < g@}‘-“ Jshal)
F F RG-58
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Impedance 4ailaall

D LS o) o ) G gliial) L) ol#dmﬂ\t@*&\ﬁ\g@\@@@\
1_4\“_ ?JY\L@.\A\”JJﬂ\dﬁi\qdﬁﬁ\g(Lﬁxdbb\.&\j@Qﬁ
Vg Anl ey satecall SLAN olad Juagall Lgudy AN 48 glaall g8 da glial)
Lyl 2 g¥) Lgtan g9 22 3l Lgd dBds

ol 5 (eBlsll ) JEI g hd g Jla V) g dadlan (S5 O e
COLt) dailas IS g ag) 50 Aadlaay Bale aanay Jlu ¥ Slga | 4 glaia
o 8<l) A ggd) | (Al ggd) 9 ((Adlida Lgtailaa (5 A0 £) 650 23 65 ) daddiical)
L A8l JalS &l ag) 50 Adailes (585 G o

dailan Jygail aadios Al (Aailaall dailga ) il gd (e 816N Glarg 33 69
LAl o2y (e ABEA) Ula & ag) 50 ) (A s

VSWR and Reflected Power dwsSaiall 5 aal) g 4d8| o) 4 galf

4 SWR A 3ale patiad ) o) dail g ddia ) 3 LS 98 VSWR
Gty ad L;:"J'G"“ s Gl g.ﬂ\ AN o) A il il VSWR
Sl (il (Gl g il Al 55k (A Byl BAl g (cna))

§ 2:1 LWied AN (Voltage Standing Wave Ratio ) VSWR
Adlad) ) 1.5:1 dseill ¢ oS3 Japuas Ay sl il ggd) g Ad gala ptind JB)
L ) 1.5:1 VSWR 5 100 Watt Sl Juga (A A ( 1:1 Al
dadS et g) 3% pall 308U 4 Watt 5 Apala¥) 3380 96 Watt Jabay
CApala¥) 8,0l (e 4.2 4y ke

Band Width 4sjall a e

Ne Al gl aranall oy Bale g Wlad ) sl Waie (o8 Al a3l sae ga g
Sl 338 e Aot g JBL JUad ) sl Jlaal) slhae (i 1) 23 5 Chialila
. SWR Jig lgale aaaall gaall o) dajall craa

ilsR pmalie aladia Leda (§da Bamy Letaly 5 (g () gl da ) (a0
,Q,‘\U.QJ\J.JAL'\G A&M,MQM\SAQJ‘;SMLH#J\M\
9l LAY el Aadlaall lacedl g aal g ) gge il 2 5as e
Al 39aa AL (Sl onlie AT Bale Juady pdaall L ggl) | panal)
RSl g aaal) & Lajall a
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At oY SN 5 Lt A giall Aueail) AN Bale Aajall (a e e s g
A g dajal) s @) 3. 2 ) et BE A R jad) (o el o il
 Jla a0 il Al Claa gy

51150 MHz e <13 a2l o jalaie) Calidy dajaldl (i o

. 825 MHz 4 450 MHz

. o Band Width J 43 sial) 4l

BW = 100 x Eh—FlI
Fc

Fh = 4l s el
FIl = dajall &2y g8
Fc = Ljaﬂg}ﬂ\déﬂ\ = M

gliad (150 — 156MHZ ) 0= (Al ) 255 Juty (Al sa Ll 13) Jia
el Gase (50 3.9% S o iy (i

BW =100 X Eh=FI
Fc

BW = 100 X % = 3.9% el g

Decibel Jswal
ALl 83 ,LaN) 5 gB of JJ&J\J\(M\)M\MJS@JLJ.A
. Gl 5381 Clad dalad) d8Mall g | 08 g c¥LaTY)
Power A
dB =10 log

Power B
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aa) A 3 gl g saSa o) A ALRIAN g A gl ) B gl 3081 g4 A
BLESU Jail) o ghad ililed

Sall z AN g) JEI BA LAY gl gl g el L Alal gl 580 g8 B
(il ) (e Amdia B8 alic) g

(gain M\)M\ﬁjg@y&&:\*ﬂ@ B (e St A s )
(loss) A8 oA g il Ao Al B e ) A cullS )

Jol) g1 g3l

=) Bl Aol 1ia g (Isotropic ) Rl sl aae a5 dBi -1
.ok (LBl Bas oS andiiew 1Al Liles (e 8 g g B

il 22 G ga g A gall J gk Chial J g gl A gl 220 89 B -2
.2.14dBi = 0 dBd Ju 4ss (ally g byl gell azanail)

dad s dsS dad g (53 gandl A gal) Job ) (Alsgd a0 929 dBQg -3
cJlaiu) Al S ga g (AaBTY ) gedl g Jgo Al Al 9A quus

, 2 aS Alalal) A gall 3 )38 ladiudly 5,480 (o el Baag 9 dBC -4
aBeY) el da gall £33 o) ganaall Appuah LBl ) udis
CAldal 43 5l ) side band peak power)

L\glﬁaﬁh\\g&d\ﬁhﬁdﬂﬁ\@\uﬂwsagﬂ s&a dBm -5
. asall g Lt 3 jga) clibuway addiui g a9l 50 Jaa

O A A MV 3 g3 5 LAY Ailgd o) A e Saa gl oda dBuv -6
Bl b Y o andinsiy 0dBPV s a8l 50 daglia e 1pv
- i ggll g JLEaY)

pallall Gyl b il gl - andiest Saa gl sda il dB(old) -7
Basgy claiiudy 0 dB Mg as) 500 Jas dagliag MV @ iy g AL
B gaY! = (V) Jariatig agl 600 J—aa s glia e MV Jil=ig VU

A gual) L)
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3 pasall (b o Jas dBm 4xdiy bl gl 348N (bl Saag dBw -8
b piuiy - 30dBw = 0 s OdBw = +30dBm . Hls1
L guad 45 guall g La g 5363 g g Al 508 Ll

0.775V e M 4 Vrws 4l sdl) (bl 33a9 dBu - -9
Clgd 1 aa e A A VAl (sl 3aa g dBY -10

daglia je | Milivolt 3aag Juwdll N judi 3aa gl ol dBmyv -11
G980 B jga) Clibua (8 Jarias s OdBMV b 1MV o3l 75
il U 9gd adad ¢y g9 380N Slgad da3Y dalicea 3 LI JB) A 1MV 3 L&Y

. Bu9all & (snow )

hia s giwa ulll 3339 (Sound Pressure Level) dB(spl) -12
20 micropascals ) A gAY QL g o) ggd) B gall
1 pPa el dsil) il guad) g plall (& @ guall dpadlly 5, (JSisly g Sila)

Cigal) 48U (Wbl 3y (Sound Intensity level) dB(sil) -13
o g l) pand) g gla dgly)  aaxe e/ bly 100 -12 ) A
. (81583

Bl sl il 8aag (Sound Power Level) dBswl -14
bl 100 -12 A A @ gual)

Alaiuy LA Calide Gl @laag dB(C) / dB(B) / dB(A) -15
aiut . 20 pUPa dB(Spl) @laay cudi ilan g g & guall 4y pdal) ¢3Y)
43b)_atil) g 43 pllil) L) 8 Ly addicd B (C). dwhall (il £Y) 4

prdit g Ui/ dlg] = Joa 1 () dped A8l (bl 3oy dBj -16
. 0dBj =0dBw/Hz ( Noise Density ) gaall 48U (uldl

Tpv/m N Ll A gsh Jlaall 304 a3y dBp -17
il gl (2 andliadig (e /gl gl )

. 1femtowatt M 438 puld 3iag dBf -18
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L33 Giluad aadiid 1K ilowatt o A 3398 uld 33a9 dBK -19

0dBfs , Jlgall Ay JAoly 4 jl8a 5 LYY daw (b 383 dBfs -20
CNLai) B3¢l A aadiud Digital system (2 sl 41 g gl

el dag el &, 5 L) 4w uld (Overload ) dBo -21
.analog system (filaill allaill 8 axdiud i<t dBfs J dgalidia

o addiid i 1 4wd bandwidth bl sy dB-Hz -22
. 20dB-Hz =100Hz , Link budget calculation *

b ) At Ailia 308 (jsometric  circular) dBic -23
il o) cilileaa B addiud |l (g 0 s

. Taall il 8aa g (reference noise ) dBrn -24

Directivity and Gain sl g 4y 5l

Sl ¥l aie daaa slad) & dudl A8l 38 5 e Al ged) ALB oa dagaa g3l
Ay Ao Cpma olaily ABla Juad) aSEuY )

e Agua il 3305 B AL Ay, (Sarg , sl g dgua 6l (p ABSe lia
100 e ULES rlucas & gl ga 3458 (Al gS Tluaa 5 g 4l
Gadlg 100 G A lBall Jlaa ¥ g S JASH () gSam A gal) 5 galal) (e Jal g
A gall g padld | cilalady) JS B Al gua pddiial) galieY) plual) ¢ gua
g i) B g () gdls Adly () Ly

B g sl g Juaadll (p ABNall g | A s e Aplead) Aagil) g Gaessl)

G= nxD
G = sl
n = delasty
D= &g
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Gain measurement sl (uld

Al (peadl) cad) Al ggd) A e s ekl (bl ddeall (3 pdal) aa)
(‘_uss\”\u)uut.éu:.m@mwd
wm@\yﬁw:\ﬁ\@mi\ Gy Mia VHF (Al 2 s (!
948 {2.15 dBi = 0dBd Js gs‘-ﬂ\u.wﬁ} dsm g1 pladial (Say)
o B iesa Adana (e i g B Y1 g oLty (udly g 3 gard) i o (b
QAMM\'&JL&Y\J\J_\{AUAQJ 2\32\9\13)&?_‘55&\%&@.4
S (paadl) @ad) Al sedl s 48 jra (e Lagdn AN (e g Ol 5gd)
CAY e Laaa) il ase gladal 318 e ) ga IS (aad aly )
¢ Saxiiy SHF g UHF sl dalial) culas il paad 40 B
. Standard a1 st asiee oSy (Horn ) (A

BT a8 Ja) oo Bas I Sl W) Jhga Cre A AN Ay gaal ) B LAY (s
om&\y\e\m\ \ASJ?M\M\JJAU—ALQAﬁwQJAOJMY\
‘_\.\.ud\u.hutd\(ﬂj\aﬁdﬂ)w\u\mu&hdﬂ\}w\mm
Cuils g8 Jomd) el a8 Jusl) jhad oS LalS Lagas g _Mﬂ\gﬂg&-ﬂ:\.\j\

1A Adlad) claa il Lua guad g B g JASH Jusl g 8 dadd)

BW Jha sl Sl cra dealiceal) 3 LEY) B cileua 48y ks ) JUial) 8
R (A9 10 dB oo B& Jus pe 144 MHz 254 (37 dBm)
— 95 dB o2 ¢ sgd) (& S 388 ) B LAY (o af a9 4 ABi iy
G Q5 Wiy (A8 s 5B il A | Aldlaally ridage e aa
Cldaad) ¢l B puall JLAWY) Al Ju$ 8B Aalicall 3 LAY

.— 67 dBm 4zl

cable losses <l AN (e dasy galiyy ol sl 8 a88) Gl
http://www.ocarc.ca/coax.htm calculation

free space losses gbix ol Al sgd) A Bl Gluwa g
http://www.terabeam.com/support/cal cul ations/free-space-1 oss.php#cal c

O Adlaeally 238l abajhy A% slegd) B addllg 48 el Adaleally
bl g
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« 10Km
4 dBi "/ 5 dBi
antenna v antenna
10dB ~ ~ 8 dB
losses < /<Iosses
Free space losses
37dBm \| - 95dB J -67dBm
TX cable cable RX
transmiter 144 MHZ receiver

Tx power = 37 dBm =5 watt

Tx Cable losses =10 dB

Tx antenna Gain = 4 dBi

Free space losses =20* Logy (frequency in MHz) + 20* Log,o (Distancein
Miles) + 36.6 = -95dB

Rx antenna Gain = 5 dBi

Rx cablelosses=8 dB

Rx power = - 67 dBm according to the equation below :-

37dBm -10dB +4dBi—-95dB +5dBi—8dB =-67dBm

This equation is used to calculate the losses power
From transmitter to receiver through cable & antenna

£1549 e Laliual) 4 g3l )1 5 L3N ileuad lalada ( 6-1 ) JS&

( System Gain ) aUail cus clua

receiver ) (sawi 4m A_ald i) Aol 4t ‘”,SS_..N g =<l
Jlgall opSay (Al ) B LS (g gl JBI JA4S 4 g (senSitivity
Glaa dind | Q) Glgaldl 068 Adle Lgiad cuils LalS g 23 die Ll
Ll A (output power ) A yall 3 asl) ddlia) aiy Al Cul)
L Juady) L) g ASlial) 5 3 s LS (Sl WA e ¢Sy, gl

System Gain = output power + receiver sensitivity
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5uadlly -113 dBm @ BER 106 gl dsaba culls 1Y) -; Jlia
37 + 113 =150 dB & aWaill cuusl) (13 37 dB Adas pall

Fade margin <l agaa

Lgtad ol LalS g Jlgad) Al (i g dabiaal) 3 LN B 68 (o GAI 829
Al jall Jlu M1 5,08 o adlind Lglady Juadl (35 20 B (e (o)
- QLRI Sl G e Adluall g

Fade Margin = received power - receiver sensitivity

b el ubia s — 67 dBM (oA Aaliveall 5 LAY 5 68 il 1)) - Jla
-67 —(-113)=46dBm : (A &30l a5 318 -113dBm

il gl

ac)gilg (Vertical omni direction) 4wges clilgy -1
aclgily (dipole) Jdsmhl) Jie dgaga o cliilgr -2
W g 4By gaial) g (yagi ) S Jle dgage ciliilsy -3

sl ana g aal g paall o) WY bl gl sanae lidaig b S £ 6 A g3
23 5 aabamise 9 L b Luadil Lgaa oy g 4 gall (o2 sal) Johal) o aainy
sbaaa gl 09 ( UHF 9 VHF ) Sa 1aa o jall) cila gall cilii) g
e ady ghall il gal) il & (e lada S

A AdpS A e My Ay gald s g &y JSA (Al ga S

= ol ¢ guat) As s addiend Y dale bl ggll J) gl s Ll
4a gall 48w O 0.95 @l & Gt Jy 4l / S 300000 wibiluaal)
ruaih 005 G sladll L8 e g (e J31 (Oalaall) g gall 8 ASiadU)
. 4310/l 285000 byl gl J) sha ilibuad ASLudll) iy gall A i

(=0 O sSia B g Lgamia g il gl 1 o) itidial aana gral oy i
bl g (e Ay (58 1 Le dolia (e o) (Sl Ulaee g Y

Pa Al g ‘éllb VE3SQB @A.JSJ\ Qg\g’_@.ﬂ BLYRAIN GAI—-IJ-J‘ SLIL
23 30 Jia A P claglral) any plae) 3y il ggd) (e £) 631 Ba ananal
. o8 giall Aiseal) i) Jlad g (ELEMENT ) waliad) 23e
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Vertical omni direction  : 4 gasd) <l sgd) g1 54

B agdiall £1 51 lamy o3 g (A Ei ) ALY Sy dudl Gl g (A g
. Jlaaia) dnilidl g Lgia

Vertical antenna with ground plane 4asall &y Alsa -1
Cilal) g3 A gall Jsb 5/8 (Hlsa - 2

Multi bands antenna  <lagal) aaia Adlgd -3

jpole g& Fls -4

Supperjpolegs Al -5

Slim Jim antenna dagdldsbh1 1M 2 -6

Collener flsp -7

Discone dwall Jdigs -8

Marconi vertical antenna (A0 A2 -9

Bazooka antenna  Wyjb s -10

A4 sl S il sgd)

o il gl Jo Jla i g il s¢d) £168) bl dipole Jswlal) iny

B (A Agasall S g Aga sall g dga gard) i) sgd) £ 6 i) g Agan gall
98 bl ggd) (8 GabBl a1 aa jal) yiiny 95 AL 9 JSSu Jamia oo
Slai) J8 G M) Bl Al sgd) ) isotropic (el Y il sgdl
(A5 Yy ol kg Al ga ga g ABDEN Cllaaly g

Dipole antenna A /2 Jswh Alsa -1

Multy dipole antenna  aaia Jeuld Alp -2
Inverted V dipole antenna  «sie Joula Alsa -3
Trap dipole antenna  dawae Jsuld (A2 -4
Circular dipole antenna il Jewld A2 -6
Folded dipole antenna  sshe Jomld (Alp -7
Loop Skye wire antenna  stewdl dlw g2 -8
Egg Beater antenna  oaml) 486 Jiga - 9
Liquid metal antenna  Jibdl Gl (Hls2 -10
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Aga gall il sgd!
s 3al Jariony g L Lpnulas) uing g A gall i) gl Judadl (a (SL) iny
SHF A HF ¢ @l all (e pil g

yagi antenna @i S Al -1
Cubical quad antenna (S qusall Jlgy -2

Log periodic antenna s -3
Helical antenna R -4

horn antenna s -5

Dish antenna (aa (Ald -6
Sectoral antenna Sl i -7
Moxon antenna OsaSga (Alsd -8

Curtain Quad antenna SLl s bl g -9
Vertical antenna : 4 gasd) il g¢d)

GO9Sy (2 Aalieall) A gand) ) ggd) (e An gall Jobs p) Als - 1
G S g g o) A sagee (element ) sale (ra o gua sl
LalSy ( Ground plane ) ¢=a) (s simas 43415 Adilall g) 488Y) jualial)
29 50 (e (A g4l Anilan &8 45° A0 30 Jag LES) ) g4 (S a3
A/ 4= gohuia paliall Jsh 2,14 dBj Jaus 0 dBd (sl 138 s
sl AdalS Jualdi 145MHZ a8l Ao Sany (Al gl malind) (il Jlia
http://lwww.iragi-ars.orq  Shodl 31 s¢d sl daay adsa B

. VHF & UHF Als2 (project) gubeia O gz

|
300,000,000 X 0.95 k: :r?\
A= =196 cm &
145,000,000 <
- EN\Y
i - 49cm 2 o\ coxil
4 Groun

A | 4 Antenna ; d
4 Ground plane

dagal) Job a1y A sr (6-2) Js&
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Aaxtiosall g Angunsl A guad) i sl oa Ansall Jsb 5/8 gh - 2
<l (Matching coil ) el g cila o (g 9ag (305305 <l ) B
- ground ) des Jaxl Adaall A8 yall o o

s Lo 85 Ll ga g L B 6% adla ge JLESH ((plane
dacuyial) claloal) g () O LaiBla () 68 1A Gy

5/8A . VHF , UHF J addiey g
122cm ) .
T 145MHz 24 dasall Jsh 5/8 (Al gisad

~ (Sale 6 (M 3 ) e phaly ara Ja g (o (1980
500hm coxil 4SSl s o) LA DU U ja (1609 am 122 Jshas
S 12 (b il 10 dadl ga Cila (a9 | 51 ggd) iy

alal abga s gzl 3.5 Jgdag il 3/4 by Jile

5/8A . SWR Jl Je Jgaadl Cilally Jusl

Vertical antenna Aasal Jsk 8/5 Alsh ( 6-3 ) Jid

| Bainall g A pall il ggd) (pa s gal) daaia I gh - 3

63 =2 250 (Trap ) @lage sbaas o Lgdl giaY
(ra 28MHZz4a gal) e 28MHZ Bauaall | 4ajall
e B bl g5 e A sl g () sgl) Ik e L)
Trap el Aol La) Ja8d J glal) A (Jiay (;:"JCJ‘ Likky 57' Js¥
21MHz _472‘? JL‘.-.“:"LGJ&JMY 28MHz 3.\*4.43@ 21MHz :\%J-‘ﬂ
Trap L by g B aa 5 (udly Al Sasaall die (a9 LeINA (ha pal
L il gal) Add dsailly 1382 9 W 57" N 18" J skl

28MHz " R - N
ma Bl kB (58 ) Guiby sbaad) sl 8 Aiia ) gl
| Ay 380 )y g pucall A glat) pa o) Atiadd) ualiall
°T cldl sie oLy L6 5 L) Al (e Arasaatl)
— ESTIE

5 Band vertical
antenna

Gy gal) 33ka A gh (6-4 ) IS
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Uaseall g 354l il ggdl ¢ J pole g55 Hsp -4
Qs pa Al Jall ) Gl o)t e (58 (eSSl
1" skl dpuladl) & il ) Sale Jatiad g (Adliall g

38" Lgmalad 9 gl At ggn g gl SLARY) G ) 3/4
i 5'%’ Sy L 9 T JSd Ao apuld i) galieV) jal pually

i Ground ey smalll g1 0 (8 Jay Lgaladiul
BN aaly Jusl) ulb g Sl (e AL&Y 4q aaly 53 plane

3'.3§W\3 ai )l (B mdaga ga LS Jyghll ¢ 3all e
(o dacia ga ) SWR S8 Ao Jguanll by i (Say
144MHz 335 e Al sgd pa N

J pole antenna J Pole (fls (6-5) Js&
¥ R Supper j pole g5 i -5
S @
'o% % 38inch
1"5 3inch gup J pole Crosi ol ey 838l) cladl s (s
G A J8 Ao fyesig hagll 8 ALY e
‘—J'—.— Al 13 Jiayg 38" sslell Qi) Js—hag Uy
| =l 5gdl g Jariacal) 33 Al o gal) Jghal) Ciiad
H\ 60 inch LS5 144MHzZ 235 o anan glaall
toineh Tﬁuﬁ-@i\ e-uuﬂ..\ Séﬁy Ql.u\,,\ﬂb K — 'Y
N ‘ . sl
3
50 ohm
Coxil Supper j pole (s (6-6) Js&

Supper J pole antenna
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cup

o 0.5mm wire

<« PL259

145MHz
Slim jim antenna

Slimjim 11/4 A ' -6

Aageayl) g dglandl g Ay el g Ian 0981 il gl (e
iy Ground plane g <lils o g a9 (oSl
Laglss Abluwal) 4da 7 95 JLEA) a8 il ) olil) - lanaa Ay
o JSI e O B Ly Abaall JA1 jiashs 20 Jiss
Opall ad g laa Baa Aauiil) cuilsy Jlga Jsldalg 3 3k
S | Lagia JSI 5/6 3 ,LaY) 3 8 calyg 7 gua gr Sy
. 4.5 dBi sl 13

s by il 1 ) 3/4 by (Siedl G gl (e (oS
i Lisaddydigalal 5l 0.5 by lad dllu dlgh
3.5 (Alsa aay to Jush aalyg A il anpl) 8 Lasy
Adlicall 0da ity SWR i a9 Jiu) (e il
G Ay shall dgal) o Jousl) Gl aaly W g5H o) 13 gasa
OrSaall Ga | palll Gipal) e aal ALl g i ggl)
Jlly Laaa o) AN Sudly qugadly il giaall 02 Ayl
ety A sl Alland) g 40Ul slac Y &) 1.25 51 1
) all g A ) J g el oV (e (Siiuadly S
JELY) (e BAslES Jilad) oy o lEil (pe daded Cililatg JANAL)
Jaldl) | 3 guand) ) ) gl Lge iy g Al Lgb il
L ol (Al el B A

Gl dman ddga A duluall s i 6 o gu

(VHF lsa Olgin [ gobdia ) (Sl 31 g¢d
http://www.iragi-ars.org

Slim jim il (6-7) Jsé

Allarin iy g sl g aaalls i aa A8 collener Al -7

Claa yil) Ay daladiiad adad 138 G Y lay Allad) (g8 culay )
e Aadina Gyl g Bas (e A oS Bale Al ja (95 (Al ggd) 1A GunS
G A 2 4GHZ (Al Jghilinn g 5 S bty JISEL gb 9 (M) o)
G sl Al jat dolial) & A8y ) zliag 400 YY) 1aa aa Al sR sa g
9 RG-213 JuS (e pha8 8 e 0555 . 2.4 GHZ 12 (Al 22,30 48
( Velocity factor ) Jwsll JLaii) de 0958 &) quaa g Jilas JuS )
B gty LKD) o1 aalig ad 1) 1A Gua Blamall cilluldll oY 0.66
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G A gana (g oSl (AL Bl g Gulilly ALEY) ) A e da) gl AdNA
ookl JSA) Jgmlall (e dakid JS oS £ gana gb (ASI Gaill g Y gulal)
s oy Cod 1 Sgane pe A o el g () sg! Ll g CBbuadlll Cp
i 6290 dBi AssS s %80 LAY 348 laa Sl 8y sia 400
. i ani 50 Jshug aaall

| o din ) (SLuad) 31 ggd (31 ad) dgman o ga (B Ailualig dpaua 65 o g
http ://www .iraqi -ars.org ( 2.4GHz dlsé &) sin

. |
I

collener g4 <l il g (6-8) Js

e Al sl i 3 A dpad gall) il ¢l g Discone  weAl s - 8
cdJladl g g il
3 Al da gall Job gy (0 0.7 Jilay Sl (468 ¢ g ga )
OS5 O g A 9gdl (feed point ) Apdaal) Al |l g¢lt £l gl
AL Jusl) QB by 3 ) a9l 50 Juss Sale bay ig ga i) S e b
A gall Job s G198 O g godall Job | (hagodally aludll g
Bale (yeSiagaall Agl Sy . (Alegd) B Jarianall o) gl 23 it
cda040 25 o

o All HIsa (6-9) Js&
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